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11TOXIH intcrcsting poinrs are taiscd in a
f )  lungchy  lc r rc r  f ro rn  rc rd t , r  A .  S .  

a i " r * , l . . ]
v  o [  V c i r  L o n r | r n .  F l r r n  h i s  o u n  s t o r t .  r r l :
bittct cxpcricnce he drau,s some reilcctions
th2lt must havc their coulltcrpnrrs in vcrv
man\ ' ,  x rn r r (u rs '  c .xPcr i r . r rc (s ,  I  hc  t rc r  rh r i
t h o u g f i  l ) ) u s r  s L l s  u . ( ) r . l i  r r l l  r i q h t .  r h c y  r r r
soun s r r ippcJ  d t , \ \  r )  r ( ,  rn rk r .  rv r ;  f , , i  rhc
ncxt expcrimcnts, is nrcntioncd. . l. irc 

lailurcs
r r c  c o r r s i d r - r e d  i r r  r h e  p h i l , , s , , p h t  t h s t  r h ( . \  r r r (
cn lo )  xb lc  ln rs rnuch as  rh t .  k r rou  leJu .  i j i i ncd
will be uscful in thc future. 

'fhougi 
.rl i ;. i

r h e t  
. r h i s  i s  r h t .  r i g h r  : l p l l r ( , a c h ,  * .  r r , , , r . 1 . ,

lus t  hou r r r r rn )  rc . r rdcrs  shr r rc  rh is  r . i t .u .  \ \ ' t .
havc our own idcas ()n gear rhat rcfuscs to
work I

.  Go ing  x  s tc l )  fu r rh (  r - .  \ .1 r .  l  o r r r rncc  c ( ,n .
s l d c r s  t h : l t  c v c r y  ( 1 ' n s t r u c r , , r : r b o u r  t o  c r I b a r k
or1 a ncw sot shoulcl {lrst ask hirnself-, ,. is
thc  sc t ,  I ,  a rn  p lann ing  to  b r .  pc rn t . tn ( . , , ,  . ,  , , ,
Dc  pu i l cc l  1 ( )  p tcc ( .s  {o r  rh r r  supcr  j r rb  I  h r rv t
l n  t h c , b i r c k  , l l  m y  r l ) i n J  ?  "  ' l  

o 0  1 1 1 1 1 1 1 ,  ; s p 1 1 _
rcurs  d : rhh lc  and mxr ly  t ry  t { ,  ru l r  l )e i . ( , rc  rhcV
can u : l l k ,  rs  rhc  vcrd ic t .  Ih , ,u { rh  rv t .  cons i t l c i .
th r t  p l r r rn in r  cnn  hc .c r rmc ro , ,  in r l . * ih l . .  th . i r .
t s  n o  d o u b r  t h a r  w i t h  r r  l i t t l c  p r c v i , , u s  p h n n i n u
m u c h .  o f  t h c  g t u r  t h a r  < l i t l  N t  l ' f  

.  

" , , r [  
, " , , , , i i

have becn succcssful.

Ot rms Law is  no t  lu l l y  undcrs ror rJ  hV ma, t r .
parucu la r ly  whcn app l icd  ro  n )c rc rs ,  i s 'an , r rh i i
cons ldercd  r rp in io r r  o l .  , ,u r  rc r rdcr .  A lso ,
many make do without a ntcter_a bad fault,
as a good rneter can savc endless troublc (and
c,xpcnsc)- Mr.. Torrancc gocs ()n ro srv rhai
tnc  bcg tnncr . . i s  

.n , r r  _c r tc rcd  fo r  cnough and
neca.usc  o t  th rs  l s  l ldcpr  i r r  bu i ld ing  ur rs r rb le
recervers ,  ma in ly  du_t .  t .  b rd  p lann ing ,  o r  thc
rorar  tack  o t  l t .  H( )w many r in rcs  havc  rh t ,

\ \1 ' rds "  i f  rhe ui r ing is  kr .pr  short  : rnJ thu
usuxl  prccaui luns fo l l r rqgcl ,  g( , ( )d rcsui ts ShOuld
nL  . )D r i l r nCc l  - '  n t  r hc  l r x r t  r t f  : r r r  a r t iC lC  C r r r i r . . ] r _
missed their point because ,t," 

""r"l,i_tr."..i_r,lstructol docs not knou. what th" .;,rill
prccautions " arc ? 

'l 'hc 
Fault, clcclarcs A.S.i.-

i s ' du .  r , , , 11  g , r , , c l  ma , r v  pub i i c r r i ; ; , , _ .  i ; i  . ; i
u l t d c r s t . l n d l t g  ( , l  r  h t .  h c t l i n , t t . r .

, fh3gin 
nr . t r rv orhcr inr t , rcsr i r rg p, , i r r rs wt . re

ralscd ( th i  lerrcr  was ninc paut .s i r r  : r l l j )  wt .rv i l l  c , 'nccntrar( .  on rhusc, , i r . . ]J t .  n," l ' r i i , i " . i .' l 'hc 
nrr in thcrnc sccnrs , r , ,  h, .  rhnr ' rLrc; . ; i l ; ; ;

gc r s : r  r : . rw  d ( : t l .  N , )u ,  wc  hev t . s r . r t cd  he lo r c -
: ]nd wr i t  rcrr ( . rxt ( . .  rh l t  rht .  p<, l jcV <, [  Rat l io
Lourtnr tor  ts .  t  nt id. l lc-of_thc.-r , , , r i l  Doi icr .  _
I l l  ( ) l h c r  U { , r ( l S ,  t ( )  C a r c r  f 0 r  t h c  i l V e r X U c  C ( ) n _
structor . .  ' l 'h is  

pol icy hrs a s l ight  h i"s i ] . * r rJ,
l : "  : : l 'n?.r , . rnd,miny 

, . , f  thc : r r t ic lcs puhi ishcd
: l r (  atmc(I .  dt rccr ly  ar  thcst .  , re wc, , r r r i . r r .  . fhc
u'nuts polnt  ts-rvhnr inf , , r rnrr i r , r r  does th. .averagc bcginner nced ?

I)ocs he nccd articlcs on thcory, or docs he,
prcfcr to rcacl standzird tcxt_b&rks- 

"-,;';h;;subjcct ? Or docs hc fincl tc*t_bools drv
and a bi r  r  r icky r ,  r_ fu l l ,  ,w ? 

. t  
h, . , r  

- ;g; in." ' i , r

nrxy Dc nr i lc t lcal  r : l th( . r . lh l r )  rhc, , rcr icr l  in for_
m3rion,h(  sc(ks. .  Our pcrsonel  v ic;  is  ; i l r
nc n(cds horh,  hut  wirh a qr t . . r r  ( .mDh15is otrrhc pncr icr l  rspccrs of  rhc L,rbby- 

'a; . ; .  
, ; , :

.y?lq" . r r r ,  ^rcsp,)nsc ru our rcccnr scr ics,
,  

ryraKrng a-) tar t , '  r r  secms thrr  th is is  dc{ ln i rc lv
rnc ryn( ot  - th lng tn gcncrel  dcnrand. Thcre
ar( 'othcrs, .o l  coursc,  and rhr t . is  whcrc Vou c l rn
ncrp us.  Lct  us know u.het  infornr . r r ion vou
rtced,  rhc snags- you mc(t ,  and , , ,  , , , . , ,  i [ .n ' i l
wtil try to satlsty your_ dcmands. ycs, what
19: . :^^,1"  

hcgrnner nccd mrrsr  in rhc way of
advlce 1
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A Yersatile,Test Instrument

By D.  L isney,  l .S.W.L. /G52

r lnHIS hertdr  insrrurrr rnt  c l r r  l^*  used ro scrv icc
I or chcck :rnv recciver and can lx handlcd

I  by ^uon" * i rh hut  r  s l iqht  l inoulcdgt .
of radio.

For case, in clcscription and construction it is
split into its thrcc fundarncntal parts. (A) Thc
465 kcs signal gcne rat()l', (B) Thc Audicr
OsciJlator, and (C) 

'l 'hc 
Signal Trzccr, and s'ill

irc clcscribcd in thrtt orclcr.

(A,r The Signal Generator, using a 1S4
Tungsram Valve.

'l 'his 
consists of a \&caritc ,\lidsct 465 lics

I.F, 
'l 'ransfonlct 

tuncd bl thc iron corc in a'I'unccl 
Anorle, 

'l 
uncd Clrid circuit, thc output

I t ing takcn lh ' rn thc rr rode h1'  r  30gpF i i ic . l
capacitor (C5). 

'l 'hc 
grid lcak bcing a 1 rncgC)

1, u'atr t'csistor (R5), ancl thc control grid
capacitor bcing 3SOpp}r (C6). 

'l 'hc 
scrccn is

t rd bt  a 10KO rcsisto l  f ronr thc nrain I I ' l '
l i n c ,

Frfq. l. 1'hcorotical Circuit

I

7
F
I

I

(B) The Audio Oscillatot, using a lS5
Tungsram Valve.

'Ihe 
note is gcneratcd bv thc midget auditr

ttansforrner uscd in thc conventionai:mannet.
thc primar; sidc hcing conncctcd hc.tu.ccn thc
contrcil grid and carth, and thc scccndary bc-
t*,ccn the II'I ' l inc and the ttiodc connccted
screun rn. l  : r r rodc.  ' fhc 

aucl io 0utpur bcing
taktn f r , rnr  thc : rnodc v i l  a 0.0 lpF f ixed caDaci tor
4nd a 5( l ( )K f )  r 'o lurnc contro l .  l f  the osci l la tor
docs not oscillatc, rcvcrsal of cithcr thc primarv
ot sccond:rn', but not both, rvill cllcct^a cutJ.
(C) Tlrg Signal Tracer, using a 1S5 Tungsram

Valve.
' 'l 'hc 

heart of this novcl ancl intcr.cstins circuit
i s  t hc  lS5 .  l . l i r x l c  l ) ( . n t ( ) d ( . uscd  as  a  dc r r . c t o r
and arnplificr. 'Ihc 

iriput is takcn to thc
diodc via a 500KO volunrc crxrrrrrl {R1).
rnd :r grid capucitor l).0041F (Cl1 rhc gri.l lcah
is a 10 rncgO rcsistor (Il2). 'l 'hc 

scrt'cn irncl

"1

I

h

( , t  .
c2.
c3.
c4.
c5.
c6.
R1 .
R2.

l).002 pL: tubular.
4.0 pF 150 \/DC clcctrolvtic.
0.01 pF midget tubular. 

-

0.01 pF rnidsct tubullrr.
30 p1E.
350 p1i:,
500KO volunre conttol rrith I).P. sryitch.
10 \IesO I ivarr.

R3. 500KO v() luu)c contr( ) l  rv i rh S.P.  sui tct r
R4. 10KQ .,| s.att.
R5. 1 r\IcgO -l rvatt.
3 Clix vah'choldcn.
L1. Vearitc 465 kcs. LIj. ttansforrner.
.L2. \Iidget intetvalve transformcr rario 3-1.
2 1S5 Tungsram valves,
1 1S4 Tungsram valvc.
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R A D I O  C O N S l R U C l ' O R

anode are strappcd togcrher and the outpur
is takcn to u pair of phoncs. 

'Ihc 
probc uscd

is a piecu of paxolin or pol)'srvrcnq ruhc u'irh
a 300ypF tixcd capacitot in thc ccntrc.

Construction.

I{ the la1 -out illustratcd is used, no grcat
difficulty rvill bc met. The chassis is wired
and tcstcd staqe hv staqc beforc the main
ganet is fixcd. Hf' ,'na LT connccted,
and then you arc ready to test thc circuits.

'Ihe 
IF llcncrator can bc aligned by any

teceivet capable of receiving. 465 kcs. and
fitted with 

^a 
BFO or receivir havinq an IF

of 465 Kcs. In thc former casc, thc glneratot
is coupled to the aerial of the receivcr, and
with thc BFO ON and receivet tuncd to 465
kcs., thc slug on thc rWearite transformer is
tuncd fot " zeto hcat " and then scaled with
a dtop of paint. In the latter casc the gcnetator
signal is fed into thc IF stagcs and with thc
tcceiver tuncd to rcccive a btoadcast signal, thc
slug on thc transfotmer is " tuncd " fot " zrto
bpat."

'Ihe 
audio oscillator is simplc to check

bry connccting a pair olphorrcs fr,im C3 t.) carrh.
l fho s ignal  ia hcard,  r .ucrs.  , ,ne uF the u indings
as mentioncd cadicr.

- 
'fhe 

signal traccr aan norv bc chccked by
fccding thc output of thc lF gcncrator into
C1 with phoncs conncctcd as in thc circuit.

Vi th uvcryrhing u ork ing sat is lector i ly ,  thc
main pancl can now bc lixed and thc wiring
complctcd.

Thc tcst lcads wcrc made of co-axial but the
IF and AF output nced only bc otdinary
scrcened wirc, if dcsircd. 

'Ihc probe is uscd
with thc siqnal traccr.

U nder u iew show ing Iny - ottt.

Fig. 3. Top lay-out.

speakcts or any citcuit whctc a constanr piicll
note is desircd.

. R3 conttols the AF output and switchcs oi}
the LT to thc audio oscillator whcn not
tequircd, or when an unmodulatcd signal of
465 Kcs. is tequired.

'Ihc 
sisnal tracer is onc of thc most useful

gadgets t-o bc found in any shack. _ Its namc
gives its usc, it traces any signal RF or AF
through any set, Put thc ptobc on to thc an-
tcnna tcrminrl nnd onc ()r morc stations nrav
bc hcard i f  thc antcnnrr  systcm is O.K. At
thc grid of thc first stagc.it should be possiblc
to select onc of two stations on thc rcceivcr
dial, if not, look for opcn or shorted elenrents
in the circuit. Go through thc receiver stage
'by stage from control grid to anode of elch
valve, and it docs not takc many minutcs to
locatc which is the faulty stage. As you movc
.towafds thc output stagc fcduce the volumr:
conttol and such reduction will give you an
idea of thc stagc gain per valvc.

I should likc to takc this oppotunity of
rhankinE the IS\{1, Valvc Data Setvice ancl
\ lcssrs.  fungsram fc,r  thc i r  invaluablc hcip
in matters appertaining in choice of vah.cs
and thcir charactcristics.

Advice on this circuit u'iil be eiven to anr-
nrcmbelwho s,rires cnclosing S:A.E. eithei'
direct to mc ot via the Editots.

Voltage and Current Analysis.

\Y/ith IIT battcry giving 55V using Ta1'lot
metef 83c.

Anodc of signal traccr with 2,000 O phc,nes
in series-S0 Volts Current 1.7 mA.

Anode of Audio Oscillatot, 52 Volts Cutrcnt
3.0 mA.

Anode of IF Gencrator, 50 Volts,

Sctecn ul

Anodc Curtent, 1.7 mA.

Total cuttcnt with all thtee sections workila.
6.4 mA.

Fiiament Voitage of all valves,

(continued on page 22il

??5

Operation.

To line up the IF of a supcthet it has only
been found 

-necessary 
to swiich on, but if the

IF's arc far out of alignment, then a signal
can, be injected on to the ftequency changer
grid. The audio oscillatot is used for circuit
checking in LF amplifiers and checking loud

r  
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aa Pre-fiafr, Beeeivers

By Centre Tap

JN rcccr: r  nr , , r r rhs r luch h,rs brcn said borh

f  
for  and agairrst , . thc possib i l i r ics of . .pr inted' .
c l rcul ts l | l  radto fccctvcr  product ion and

whcther we shall sce thcm in usc in thc ncar
or the vcty remotc future, In past vcars I
have vcrrrure( l  in  a nurnbcr of  mi ld nrophccics-
hut  rh is is  n subjecr  u.h ich t inds mcl  s i t i in ! r  , ,n
rhc fcncc discrcctJy.  pushing f ,  , rward I  hc
\uggcstron rhar yOur gucss is  aS g(,ud aS rni r rc,
. l r r noug .n  I  a rn  u l i l l t r g  l ( ,  s rakc  rha t  u . c  sha l l
s()on scc sccti()ns of rcccivcrs appcaring in thc
ptintcd frrnn.

Labour cr ,sts in r r rodcrn inJusrr t  havt .  r is t r r
eno r l l l " uS l v : r s  l hc  r csu l t , , l  h i ghc i  \ r xgcs  xnd
shorter hours (ol cnrdcly put, lcss w6tk for
rnorc mot)c l , )  iu)( l  todry th is is  rhc chicf  i rcrn
i r t  "  cost i r rg "  r r  r l r r rncst ic  r t .ceivcr .  As r . : r r i , ,us
\4 in isrcrs hrrr t .  rcccrrr l l  f ( . l l r inJcd uS, rht .
Sc l l c r s '  \ l : r r l i c r  i s  . l i sappc r r i nu  i r nd  uc  sh r l l
havc  t { )  rD r r r l < r ' r  ou r  p roduc rs  i n  l : r cu  ( , f  s t c r t }
. r nd  i nc r c . r s i r r g  \ r ( r r l d  c ' ) r ) r pc t i t i r l r ) .  l n  scuk i r r g
to rcducc prr)Juct ion c()sts th( .  u or l i  charec i . .
one *.hich oHcrs the rnost promising prosp"ects.
A manufacturcr has littlc ,,t .,, cirrtr.rl' ,rr",
the pricc ol' rau' matetials and hc cannol
himself rcducc costs ()f lLcnt, l{atcs, '['axcs,

I ) is t r ibut i , ' r r ,  Advert is ing,  l \ larkt . t inq.  Dr.nre-
c iar ion,  ctc.  lhus t r r  r ic t luc.  tht .  emouni  , r f
work put  in |  )n I  t 'cc(  i \  ( . r .  bccor) tcs a Dr imc
,rb jcct ivc.  I 'h is  r rcu ruchnir ;ue is  thcic lorc
l ikc ly r t '  ht  nrrrst  cercfu l l l  srr rc l icr l  : rnd . l r .veloncd
hy Radi , ,  l : r rg incus : rntJ l )cs igrrr . rs,  a l rhough
there arc many factors g()\'ernlng lts morc
gcncral usc.

It would bc as rvcll t(r tracc in thc broadcst
terms the fcrrnrs rvhich domcstic receivcrs havc
rakcn.  s incc rhc car l icst  dr ls  , , f  br , ,adcast inu
whcn thc ebonirc p lnr . l  u las rhc r . rgu.  

"nJconncct iorrs u e rc nret lc  r . i r  : t  r r ress of  re rminals.
I r  is  inrcrcst i r rg l ( ,  n()rc rh: l t  th is u.as : r  legrcr . .
' r  in l lucncc of  thc c lccrr ical  pracr icc 

" f  
ih, r i "

days ,  r u l uc ran t  t .  g i v c  u .a r . r o  i hc ,no rc  r a t i ona l
brcadboarr i  assembl1.  Fivcn rhen,  soldered
conncctiol.ts vrcrc fcu. and fat.bctwcen-
componcnts utre gcnt . ta l l r .  sc l f -contained ancl
h;rd thci r  ( ,u n tcr ;n inals 

'hui l t  
in .  W' i rh thc

metai chassis the tcrminal gradua]ly vanishecl,
superceded bv soldercd an-l tag connecti<;ns.

As thc dcrnand for radios becurnc enofmous
so thc cndlcss hcl t : rnd pr ,ducl ion l inc nrethods,
borrotcd l - ronr othtr  industr ics,  ucr .  adc,oted
hy thc R:rdi r ,  l lnginccr rnd l )cs igner.  i t ro-
oucilon \\'its br, )k(.n dou n 10 onc 0r tu.o simolc
opefations pcf $.orkcr, cach of rvhom misht

226

be unskilled in thc scnsc that hc. or more
usually she, need have neither previous exDefi-
cnce ( ' r  thc fa intcst  kn,ru. lcdqe of  radio theorv.
and could bcc,  rme prof ic icnt  wi th but  l i t t ie
instruction. Indeed, duting the wat, I had
{)pp(, f l  unirV to sr  udy at  r i t .sr-hand th i  producr ion
ol  t rensrni t tcrs and rcccir .crs r r [c laburatc dcsign,
rrnd in sornc instx l rccs nr . r r ly  95 p",  a"n, . - . f
thc labour u'as unskillcd oi simplv machine-
minding, zrnd of the rcmaindcr rnbr'e than half
onl.v scmi-skillcd. An important itcm. c>I
cr)urscr  \ \ , ls  tcst ing l rnJ i r tspcct ioD t t  vat ious
stafics of manufaciurc and 

^thc 
rrtore usc of

mcchanical pr()cesscs thc lcss thc nccd for
0pcf2rt()fs, rcstcrs and inspcct0ts.

' I hos t . uh , r  
h r r r . e  r r r . r ' c r  h r rd  r hc  oD t ) ( ) r t un i t v

, rl- sccing n:r tdr.flr fact, ,ry prrlct icc cnn ncrhao'.,
q( t  a c lcarcr  ide:r_ hy t , ru i ing "  srrp l r*  " '  srr rcs,
u he r(  comPIctcd sub-asst .mhl ics ar t .  ot lcred ;
c()mplctc lcs ist ( ' r  xnd crp:rc i r<,r  borrJs.  tuninu
un i t s .  r ' n i v ch t , l dc r s  u i t h '  r h t . i r , rwn  r ssoc ia t c i
group ol '  c() lnp(,ncnts,  wircd and rcady to f ix
rrnd conncct  ro thc chassis propcf .

I t  is . t r ,  purt i r r l  : lsscn)b, l )  thrr t  rhc "  pr int i r rg "
rncrh, . ,d is  l ikc l l  r r ,  l rc  , , f  thc Hrcatcst  i rnmcdiare
signi f : icancc.  "  Pt int ing "  in- i rs s implcst  form
began in rhc cer l l  r la l .s  t  hcn rr  pcnci l icd l inc or
( , r t (  dr tu n wi th Indian ink scrvc, l  wcl l  es a sr id
lcak ancl cvcn mctalliscd spraying for: vilvc
scrccning lias becn practised f<rr ilany years.'fhc 

idea itsclf is fai fton new; thc tr"#n"s.
is  in i ts  appl icat ion.  l : lcctr , rp letcd "  pr int inc "
: t r rd . rhc.r  rncrhr ,c ls havc 

-hccn 
successfr i l ,

ust 'd,  inc luding pr int ing wi th h igh conduct iv i tv
inks arrd wi th rnet : r l l ic  s i lver  dcnosi ts uo,rn
shccts of bakclitc, paxolin or simiiar matciial.'I 'hc 

" rviling " prrivcd as good as solid wirc
u.ith " conncctions " bcing a mcte continuation
oF thc.print clirninating possibility of movement
ot r,r''iring mistakes. Los' watta!'e resisforsot r,r''iring mistakes. watta{re tesistofs
printed u'ith spccial cr'mpounds, bf no rneans
ne\r.! ill 'c autonratically incorpotatecl.

'I 'hc 
problern of crossing non-connectinp

l incs is  . ,vcrc( , lnc by pr int ing on hoth s ides
of  thc shccr.  (Japaci tor  pr inr inu can bc oer-
Fotrncd as in thr .  case ofs i lvercd-n"r ica caprci tors
hl  spraying on both s idt .s of  a d ie l t .c t r i i .  whi lc
inductors nr ighr hc pr i r r rcd iu spire l  form and
tuntr l  hv chenging ihci r  rc ler ivc posi t ions bv
means of sliding shcets (as in the 

-variometetj,

or bv thc mo\rcment of a mctal suface (as in'sot t t r ' .  r ' f  rh.  ear ly crystr l  scts) ,  9r  by : rd justah)c
pov.oerco lfon cores.

Valve sockets, etc., and connections from
one bakelitc sheet to another v,hcn built uo
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in " lamination " fotm, can bc catried out bv
using cyelets o l '  spr ingl .  mctal  machincd in
posir ion,  f f ,anged to. . rn ikc good contecr wirh
the pnnted wir ing l incs and componenrs.  A
plain shcct  ar  thc iop and l rot t , rm of  thc larnin-
ations would setve for insulation, comDleted
rvith a sealing around thc edecs for the cxciusion
of  d i r t  and nrois lure.  Some compon(.nts in
thci r  pr tsent  fonn ma1 disappcar bcfore th is
ncw t tchrr ique,  lust  a i  the spaghcrt i  rcs isr , , r
went out of use when tetminal v,irins vanished
hefort .  thc s, , lJcred conncct i , ,n.

.. .Already sinrple rcccivers madc along thcsc
lincs are_being cxp()rtcd in quantitv to India and
thc  A rab  S t r r cs  whc r . . r h i r c  i s  an  ( . nu rn r ( ) us
dcmand fot' chcap scts. Jusr hou soon or
how cxtensivcll is this placticc going to influ-
c.nce thc -honrc and Iluiopcan nnrkCi dcsign ?
$7ell, as I siricl at thc stari, \'()ur gucss mav bc
rts good rts ntinc l

(TI:ST Sl)T--continued from page 225).

Filament Currcnt, 154 valve 0.1,\,
155
t J )

,, 0.0s4.
,, 0.054.

5. Anoclc.
6. Controi Grid.
7. lii lament Positive.

Uasc conncctions 154.
1. Filamcnt Negative, 5. Filan.rent Negative
2. Anode. 6. Anode.
3. Conttol Grid. 7. Filament Positivc.
4. Scteen Grid.

lJasc conncctions 155.
1. Filament Negativc
2.  Not used-blanl<.
3. l)iodc.
4. Screcr.r Grid.
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The Theory of Thermionie yalves
By Kenneth R.  Goodley

Part I

Thermionic Emission o Spoce Chorge .
Evocuotion o Diode chorocteristics o Uses of the Diode

Ihis serics u'ill consist t>f six parts. to bc
.Jividcd up as follous : -

Part  1:  scc hcading.
Part 2 : 1'hc triodc ; Effect o[ thc grid : 

'I'riodc

charactcr is t ics ;  \ lurual  characrcr isr ics and
antxlc charactcristics ; Ttiode constants :
AC rcsistencc and inrpcdancc:  Amol i r i -
qrion factor I fypcs of triodcs ; EtI".t
o f  an .a l t c rna t i ng  po t cn r i a l  o r r  r hc  g r i d ;
lntcr-clectrodc capacity.

Part 3 : 
'I 'hc 

tetrodc ; F,lfect t>f scrccn-qrid :'I'etrodc 
charactcristics ; Sccondarv irmis-

sion ; Com.patison o1' triodc and tctr()dc
cnaractcrlsflcs.

l)ert 4 : 
'l 'hc 

Pcntode : l,ltlcct of suppressor ;
Pcntodc charactcristics ; Variablc-mu valvcs.

l)art 5 : l)1'narnic charactcristics ; lnclircctlr-
hcatcd cath<xlcs ; 

'I 'hc (lR tubc and timl
DASES.

I ) ; r r r  6 :  A ) r cn r r t i ng  l x r t cn r i a l  r r pp l i . . d  r , ,
d iodc:  I lcs ist , rncc as inodc loal  : 'Croaciror
in d iodc c i rcuir ;  Orp:rc i ror  en<l  r l .s isr , , r
in diodc circuit.

Thermionic Emission.

I  I  7f  l l lN ccrra in.  subsrarrces : r rc hcetcr l  rnd
VV rexch i l  c ! . r t t ln  l ( lnpcratur( . ,  thc . .  f r .ec'  '  r .Jccrrons "  conraintd in th. . i r  mol t .culcs

.lrc so agitatcd that somc lcavc the surface of
thc matcrial. 'Ihis phe nor.r.rcnon is knonn
as '-fhcnnirxric 

[,missicln. IF thcrc arc n()
cxtcrnal fcrrces acting ()n thcsc " frcc clecttons ,'
rhcy u'ill rcturn to thc surfacc of thc matcrial.

Thus, u'c can scc that around a conductor
u-hich is sufficicntly hcatcd, the rc cxists a
cloud of  c lccrrons which aru cont inual lv  bcins
cxpel lcd f rorn,  arrd arrracrcr l  back io.  rh i
conductor .  

' l  
h is  c lou<l  is  krroqn t .  the Snac.

( ihargc.
If ihis conductor is norv placcd in a glass en-

r-elopc and thc air u'ithdrawn so that i."r. or
pe-rfcct-vacuum exists, the mcan frec path of thc
" ftec electtons " is increascd, duc to ihc absencc
,r[ ait molcculcs v'ith s'hich thel' v'ould n6t-
mal ly  col l idc,  rnd thcrctbrc tcnd r ,  r  impcde
rhelf paths.

The Diode Valve.
This consists of an (vacuxtcd glass cnvclooc

containing a filamcnr surround.d bv a mcial
rylindcr, termcd thc PLATE or. 

'ANODE.

2'28

Therc is no internal conncction betwccn rhesc
tu'o clcctr:odcs. f'hc filamcnt may bc hc.etcd
hy  

. r  lou-vo l tagc  ha t tc ry  o r  hy '  thc  rne i r rs .
I t  shou ld  bc  no tcd  thn t  rh is  i s  mcrc ly  to  ra isc
rhe  tcmpcra turc  o f  thc  f i la rn t ' r r t  end c 'aus . .  i t  i  ,
cmi t  i t s  "  f rcc  c lcc t rons . , '

A fact that must bc rcmcrnbcrcd is that l
positivcly chargcd r:lcctrodc rvil l  atttact a
ncgat ivc ly  che. rgcd  b ,d ; ,  so  tha t  i l '  rhe  ar r , ,dc
ls madc hcavrl). posrtivc, thc .. 

frcc cl(.ctr()ns "
e m i t r c d  h y  t h t . t l l a r r r c n t  w i l l  t r e r . t . J  i o  i t : r c r o s s
thc  vacuum.  

' l  
h is  i s  i l l us t r : r red  in  F i r { .  I ,  en . l

i t  can  bc  sccr r  thar  cur runr  i s  l lo l r i69  , r ' ,un . i  ,h , .
circuit as indicatcd bv thc arrog,s.

I f  rhc  an , ,dc  i s  ncget i r .c l l .  chergcd no  ( .u r r ( .nL
w l l l  1 1 ( , u ,  s l n c (  l h c  t . n r i r r r . r l  t . l c c r r o r r s  $ i l l  I r l l
back to thc l l lantcnt.

' l 'hcrmir>nic 
Lirrission rnll ' . be incrcirscri bv

us ing  spcc ia l  rnera ls  in  rhc  ionsr rucr i< , rn  , r { '  rh .
i r l x m c n l .  

' l  
h t .  r h r c e  p r i r r c i p e l  r n l t c r i a l s  r r . r . L l

2 f c : -

1 .  Purc ' l ' u r . rgs tc r . r .

2 . ' I h o r i a t c d ' l ' u n g s t c r . r .

3 .  Ox idc  Coatcd .
' fhc  

las r  ru  ( ,  r ' (  qu i r ( .  l t ss  hca t i l r s  cur rcnr
and rh ,e  l i l r r r r rc r r r . { i r ius  luss  hr igh t ly .  A ln rosr
:1 i l  o rd tnnrv  rccc lv lng  r : r l vcs  l r t .  o l r  thc  th i rc l
r) 'Pc.

The Diode

I ' ig. l. f: lou. ol (urrcnt in u l iodr.

Evacuation Process.

Air is evacuatcd from thc valvc, and whilc
this cnsues, the valvc is bakcd in an oven to
climinatc all occluded gascs. An additional
procuss is that- of gellffing. During asscmbll.,
a small plecc ot magncstum, or alloy containing
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I, ' ig.:\. Characteristics of t diorle xahtt,.

batium, is attached to a smail coppet or nickel
disc_ and placcd in such a positior) that it can
bc heated during thc usc bf thc valve. The
" gettet " is volatilised and scttles on the
inside of the glass envelope in fine patticles
forming r  h ighlv absorbenr nr i r ror '  u.h ich
combincs chcmical l t  u i th anl '  minurc l races
of .gas still temaining ftce in thc valve, or
which may subsequenilv bc er'olved.

Diode Characteristics.

The " characteristic " ofa valvc is thc gtaphical
reptesentation of thc voltaqcs and currents
rcsul t ing f rorn ccr ta in srablc-  combinar ions of
" constxnts " in tclation to cach other. A
slance at Fig. 2 u'ill show that it is possiblc
to rncasurc threc th ings-rhe f i lamcnr t r r rent ,
the voltage zLt thc anodl and thc anodc curtcnt,
known as If., Va., and Ia., tcspcctivelv. -I'he

uraph i r r  F ig.  3 shuws v l r ia i i , 'n  in"  Anode

l,'ig. 2. Oi ruri.t used to det erm ine the tharoclerisrics.

Cuttent resulting from vntiations in anodc
voltage for thtcu sclected values of iilamcnt
cutrcnt. 'I 'hc 

tcsults arc tabulated at the
end of this article. Four conclusions rnav
be noted liorn the tesults obtained.

1. An incrsase in anodc voltage v.ill causc
an incrcasc in lnodc curr int -up lo u
eerlain foinl,

2. 'Ihat 
over thc straight part of the charac-

ter is t ic  known as the "  working porr ion , '
cqual changes. in Va result in eqiai changcs
in Ia. Ihis fact is very important.

3.  An incrcase in l f  ra ises the tcmpcrature
of the filanrcnr end thcrcforc increas".
the Ia for a given anode voltage.

4. A point is eventually reached there an
increase in Va does NO'I increase Ia.
This is called the Saruration point, and
is the flattened portion at thc top of thc
curvcs on the graph,

In practice, the Saturation Point is never
rcachcd,  as the hlamcnt is  designcd ro s isc
ample cmission for thc highcsr a=nodc voliaec
that  is .  l ikc ly.  ro ,bc cmployed. . I t  is  only Ey
cxceeorng thts tnat  l t  ls  posslb le ro atra in

6
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Satutation, or, as in the casc of thc lowcr curvc
in Fig. 3, _by -gtcatl1, rcducing thc Elamcnt
current, which has a similar cflcct.

Thc AC tesistancc or  i r r rpcdancc ( . .Ra")  is
rhc rat io berwecu a smal l  chingc in Va arr i  iu
Ia ovct the straight part of thc clatacteristics :..- ,

A Va 10 100.000
Ra:--==-

A la 0.7 7 (apptox.)

1,004

,  
' l 'hc 

r r t io of  a g ivcn cheugc i r r  Va to a g ivcrr
cnangc ln ta. ,  ovcr  the stra ight  port i ( )n of  th( .
charactctistic is a constant linown us thc AC
RESIS'IANCE or " Ra " of the valvc.

The l)iodc is the sirnplest 'Iherrnionic 
valvc

and has thtcc main usci : pori,,er Rectification
of AC supplies ; Detection of Modulated rVaves
and the provision of various fonls of Auto-
matic Volumc Contfoi (AVC).

Anode If: ] rr: i if-:
\roltagc 105 mA r 90 mA i ZS -A

1 0
30
50
70
90
1 0
20
30
40
50

0.1
0.3
0.9
7 .6
2.6
A '

4.9
5 .6
6.3
6.9

0
0.0s
0.35
0.85
I A

1.7
1 . 8
1.84
1.87
1.88

0
0.2
0.7
1 A

A A

3 - t

t . t

f . t

6.3

r50v



AButton Base TB|F il for z0Metres

Describing the construction of o neat portoble receiver for the

14 Mcs. bond

By E. l .
Introduction.

1 llOU'l ir yerrr itl.l(, thc prospcct of mnnl'
, {  r no r r r hs , , f  t r r v t l l i ng  f r , r r r r  p l acc  r r r

^ ^ placc, promptcd rhc s rite r to producc
thc tcccivct u'hich is the subjcct of this atticlc.
A rcally p()rtablc outfit suitabic lbr usc any-
whcrg u'as thc objoct, and how this has bccr-r
achicvcd pray bc judgcd from thc phorographs
:rnd folk>wing dcsctiption.

At thc timc of constfuction thc 20 mctrc
band had iust bccn rcoocncd for British amatcurs
rrnd it was thctcforc dccidcd to build thc
rcccivct to covcr this band onlr,. This dccision
rnadc it possiblt t,' producc a tcry cbmpacr
unit, which .*.ould not havc bccn tbc czrsc had
it bccn ncccssary to makc provisiorr for: plug-in
coils ot band sg'itchinla.

A small woodcn casc rncasurins overall
8 ! "  x 7 "  x  5 l "  t a s  o n  h e n d , L n d  i r  u i s  d c c i d c d
ro usc this if oossiblc. A search fot suitablc
bat tcr ics produccd two F.vcr ' -Rtrdv 45 volr
Deaf-Aid Packs (W1321) for High 

'I'cnsion,

and an Evct-Rcady U14 Gas Lighter Cell f<rr
Low 

'I'cnsion. 
Aftcr: 6ttins thcsc battelics

:li]0

Vaughan

into thc casc with a pattition to keep them in
nlacc.  i t  was f , ,und that  5 i"  x4" x3" was avai l -
ibl" i.t thc actual rcccivcr. Thc f:rct that it
*'as possiblc to makc a sct to suit this smali
space w2rs duc cntircly to the tiny componcnts
a^nd valvcs which wcte available. "'l'he 

depth
oF 11" in the lid allows a. pait of Btown's
Fl'ath'crucight Hc:rdphoncs to- bc Httc,l round
thc knohs projcct ingfrom thc pancl ,  r lso about
20 fcct of llcx for a thtt.rw-out aerial.

' fhc 
l r i tcr  would l ikc to makc i t  perfccdy

clcar from thc start that this receiver w'as not
madc for a novclty but to do a ptoper job

of wotk. 1'he pcrfoi'mance has more than
justificd thc trou6lc takcn to consttuct it and
elthough much more powcrful rcceivcts arc
now o"n the samc bcnch as thc " Pup "- as it
is af]-cctionatcly known, it has the uncanny
knack of being able to hold its own.vith aqY
o[ rhcm. During thc past summer it has made
trios all o\rcr thJ countrv and no mattet what
,"i-i^l o.os uscd and v'hetc the location, it has
gir.en good tcsults.
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Components.

The fact  thet  r iny con)p()n(nrs rnd t ' : r lvcs
wete used has alruady bcen mcnrioncd, rrrd it
might bc as wcll to give a fcw details of thesc
essential itcms. 'l 'hc 

valvcs used arc thc
Button Base RF pentodes 1.'14 (2) and onc 1S5,
and atc rvell-kno\vn now and casily obtainablc.' fhc 

conrponcnts may hc morc di f f icul t  ro coi lccr ,
but  so far  thc wr i tcr  hes bccn eblc to bu1- fur thcr
supplics in thc folrn of small group-boards frolr
quitc a fcw of thc rvcll-known surplus stores.
fhcsc group-boards vrn in s izc and shapc,  bur
usual ly  inc ludc abuut s ix capacirurs of  0.1
to  0 .01  pF ,  wh i ch  rne t su r - c , ' n l r .  ! "  l , , r r r  I r r
$" diametcr, and about thc samc nulnb;;: ()f
rcsistclrs of numerous r.alucs u.hich atc I or
. [ -wa t t  s i z c .

Somc advcrtiscrs in this journal havc bccn
o{l'eting small IF and AF ur-rits u'hich it is
undcfstood includc thcsc nttnLrtc comDoncnts
in addi t ion to thc Butron l jasc valvcs. '

rJTcaritc " P " coils and a midgct 25 ppF trvo
gang variablc capacitor u'erc obtaincd to
complcte - thc tuning ar langcmcnrs.  ' l  

h t  r r ' -
matndcr of  thc parts r t  quircd l rc of  m<,r t .  r r<,r r r re l
sizc and do not ltccd anv c()mlncnr.

Standard G'f 1.4\1 vilvcs could bc use<l
togcthcf with nonnal componcnts iF thc con-
structor  is  u ' i l l ing ro sacr i6cc rhe porrnbi l i t r . .
A rcccivcr  has bccn bui l t  , ,n thcsc i incs usins
thc samc circuit and thc pcrformancc is vcr-ii
similar to the rniniaturc version. l)etails <il
this rcccivcr s'ilI bc gir.cn if it atouscs sufficicnt
lntcfcst.

Batteries.

\X'hcn dcsigninq rhc ruccivcr thc small sizc
and rvcight of the battcrics was of paramount
imp, r r r rncc hut  xt  rhc sxtnc t imc 

-  
duc con-

sideration s-as qir.cn to thc lcngth of servicc
u'h ich rn ight  hc rcas, , r r rh iv cxp.ctcd.  At  thc
r i r r rc , ,1 '  purchrs. .  (Junc.  1y46),  rhc High' fcrrs i ,  

rn lnr tc l ics r lcre rhc srnal lcst  of  sui tab.- ic
voltzrgc available. Sincc, hou'cver., manv alter-
r r l t iv(s heVc bccrr  l i ,unJ und rr  l r rcs.nr  ty , ,
s rne l l c r  LL l c rhu i l t  p ' r c k :  : r r c  bc i ng ' uscd ,  Thu
or is inal  Lou 

'1 
. .n* i , , "  h ls just  h.  cn rcnlacc. l

: t l r h , ' q g h  i r  s r i l l  * , , r k s  r h e  s u t  r r n d  s h o w s : r
r ,o l taec teacl ing oF 1.3 undcr load.

'['hcrc 
arc possibilitics tor cxperiment with

thc pos,ct supplr'. \\' iring thc valvc filamcnts
in scties rvoulcl :rllou- thc usc of a standard
4. i  i , r l t  t ler  f lashl : rnrp betr l r r '  f , r r  Low Tcnsion
rrr t l  is  uotrh u ' \  i lg  ln rh. .  *c, , rc r r ! :  rcduct ion,
in thc sizc of thc crsc.

-\ srrall clirninator hrrs bccr-r tcbuilt to supph.
thc necds of thc rcccivct whcn clcctric Dov'a; i.s
: rvai lehle.  Sinct  rh.  phot , rgy.xpf ts wcrc takcu
r s()ckct strip has bccn tittccl to thc iid of thc
battct\- c()mp^rtlltctlt. ll 'his, t()gcthcf with
rhc toggle srv i tch sh, ,srr ,  cnrhlcs: t  changc-ovcr
f ronr h l t tc t ics to r r r r i ls  hy nrr . r l rs  , r f  thc iwi tch,
rrnd et thc sarnc tintc pr"rc.ts a constant'<Itain
on thc bartcrics thr()ugh thc dctector screcn
potcnr i r tmctcr .  I t  is  cspuctct l  thxt  xt  a latcr
di t ( '  r r  v(rv srrr : r l l  c l i r r r in i r tor  u i l l  hc desiqncr l
to iit thc {-lacant sprcc in thc battcry c,rr.r.r[^tt-
m c l t t .

The ret:eixer u'ith cabinet remored. 
'I 'he 

uctuul si:,t cun he guthered b) the bett?rit,s alongsid.e
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Citcuit.

The circuit shown in Fig. 1 consists of a
runed RF stage (1T4); tuned anode coupled to
a leaky grid detector (1T4), and resistance
coupled AF stage (1S5), with choke feed output
to the headphones.

The tuning affangements consist of lVcarite
" P " coils with thc secondaty u-inding of each
tuned by a 100 prpF postage stamp ttimmer fot
bandset (Cl and, C2). Bandspread is provided
fot both by the 25 ppF tw'o gang capacitor
(C3 arid C4), which sptcads the band over
apptoximatcly 50 dcgrccs on thc 180 dcgrec
dial. This is controlled by a largc Ravmarr
knob through an cpicyclic drivc, giving ibout
4: I reduction. This drivc is the varietv which
is fitted with a flangc which projects ihrorgh
the panel. It rcvolvcs at capacitor specd and
has bcen littcd v"'ith a cursor made from a oiece
of perspcx.

The prirnary of the tuned anodc coil (L3
and L4) is uscd for reaction and it was found
neccssary to increase this winding from threc
to six tulns, interwound as beFore. Reaction
is controllcd by thc potentiometer (R5) in the
detectof scfccn clrcult.

No troublc has been exocricnced with hand
capacity ctlccts cvcrr though the receivet is
rarely uscd u'ith an eatth. f'his is no doubt
due to thc usc of a mctal panel and chassis.
and thc chokc capaci ty < 'utpyt .

Fig. 2. Sketch of the

uooilen cabinet uhich

houses ,hc rcceiaer.

By coaering nnith

rexine a smafi appear-

ance n ay be obtained,

Referring to the phorograph of the panel
it will be sien that thete arE three controls. In
thc centre is the largc tuning knob. The lcft-
hand pointer knob 

-controls"reaction 
and that

on the tight is the low tension on/off switch.
The socket on the top left is for thc aedal
plug and the headphones are conncctcd to rhc
sockct strip on thc right of the dial.

Construction,

The chassis mcasurcs 4f " long, 3" widc and
1|" deep. lt was bent up fr()m a piece of 20
gaugc aluminium and thc corncrs rivetcd.
Fig. 3 gives full details of the chassis with the
positions of all holes except those concerned
u'ith thc tixing oF thu rwo gang capacitor.'Ihe 

reason being that there are a vaiiety of
thcse about at present and the chassis should
bc drilled to suit thc one available.

'Ihe panel is a piccc of f6" thick stccl mcasuting
5!" x 4" and is finished black cracklc. It i.s
fastcncd to thc chassis by onc bolt on thc ccntre
line and the fixing bushcs oF thc switch and
potentiometer. Details of thc pancl arc given
in Fig. 3 also.

f'hc scale used was off an old Utility dial and
was boltcd to the panel rvith countersunk (r
B.A. bolts after all olther comDonents had bcen
mounted. 1'hc cursor, rs mcntioncd befofc,
was cut ftom a piece of pcrspex and a hair linc
scored on the underside v.ith a scribct. Thc
actual shape is a mattcr for petsonal taste.

232
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t14 v2 tr4

Fig.  l .  ' lhr  r i r ru i t .

BUTTON BASE TRF3 FOR 20 METRES.
Components Required.

R1 18 KS) lu i  Scrcen l ) ropper.
R2 2 MO l) I t ' f  Gr id Lcak.
R3 100 KO l )L, ' l '  Anodc Load.
lL4 100 KO l)1.)'I' Scrccn l)ropper.
R5 250 K() l)ll 'I ' Scrccn Pottntionrctcr
R6 5 \IQ AF Clrid Lcak.
R7 18 KO r \ I t r  Scrccn l ) roppcr.

v{ 7'1'4.
v2 1',r'4.
v3 1S5.

All Rcsistors, :l <>r | \\'.
Vcar i tc  P coi ls ,  PA3 and PIJF3.

C1 100 ppF 
'I'rimmcr. 

Ae rial llandsct.
C2 100 ppF'I'rimmcr. RF ll:rrrdsct.
C3 & C4. 25 p1E 2 Ga.ng. Ranclsptca<|.
C5 0.1 pF RF Scrccn l)ccoupling.
C6 0.1 pF RF Anodr:  I )ccorrpl ing.
C7 100 parF Rcaction.
C8 100 ppF DE'l' Grid.
C9 0.05 i.F DE'I'/AF Coupling.
(110 0.1 pF Itcaction Dccouplinq.
(111 0.1 pF AF Sctccn l )ccoupl ing.
C72 0.7 pF Output.
C13 0.1 pF DE'f Screcn l)ccoupling.
R.F.C. l)cnco Standard S.V. Chokc.
l - .F.C. Ftankl in 40 mi l l iamp chokc.

Aeao! c7

,\
L,-{ Pgria F,{ P RFonooz

\y'l -'t\tr'

a det onode

h'ig. I qLrc unl uti l utnnecti.orts

about rhc
'l'hc 

positirn <;f thc output chokc irt thc back
of the ppncl should bc notcd, and carc raken
when mounting to sce that it docs not interfete
.'vith thc capacitot drivc. A Franklin 40 mA
chokc is uscd but rhcre arc many other makcs

s izc ,  . rnd  s ( rn ru  cven

Fig. 4 givcs full size details o€ thc group board.'fhis 
is a strip of p xolifl 2t" x 1.1-" and has all

thc rcsistots and condcnscrs mountcd on it-



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

| //Al vALvL

al\
vio,,,
a^ ).46DtA

Y7io.t uo,-".

u{t I
)(T\
V
+
+-

,rd1
forocriol sccket

F iS. : lb, I)imensiotts ol panel.l"ig. 3a. Sketch ol r:lrcssis siorolng r/imtnsions.

cxccpt : thc tczrctitxr p()tcnti()mctcr b)-p2rss
C10 :  thc 10U ppF crpaci tor  ( .7 f r r ,m thc lcact ion
coi l  to carrh ;  thc gr id lcak rr rd capaci tor  R2 and
C8 ; and thc 0.1 plr ()utput capacitor C12. 

'Ihcsc

cxceptions arc wirccl ncilr ()r ()n thcit associatcd
componcnts. T'hc n'iring is shcwn in dctail
and no difficultv shoulci bc cncountcrcd s'ith thc
ct'oss tefercncci to thc circuit diaqrarr.

'Ihc 
layout should bc casily follou,cd b1' thc

use of the drawings and photographs. lt u.ill
hu  f ound  r s  uc l l  t o  c { ) l l r [ ) l c t (  r h t  s i r i r r g  , , t ' r hc
trndcrs idc r , f  thc chassis as rr ruch : rs nr 'ss ih le
bcforc thc RF c,r i l ,  or  rhe grr , r rp bt ,ard rrc pur
in. 'Ihc 

witc fronr thc dctcctor anodc, Pin 2
(sce Fig. 5), to thc rcaction coil should bc
soldctcd to thc ^ppropriatc tag befirrc thc coil
is fixcd in placc u'ith a 6 B.A. countersunk
holt through thc sidc oi thc chassis.

Stiff witc should bc uscd *hcrcvcr possiblc
i r r  thc wir ing,  cspecin lh '  l i , r  thr .  k . rds f ronr
thc group board as bl' this rncans it u'ill bc
kept perfectly tigid u'ithour having to bolt
it to thc chassis. 'l 'hctc is vclr' littlc sparc roonr
For any such f ix ing.

'I'hc 
battcty flcxiblc lcads ancl thr: rvircs tr>

thc outDut chokc and condcllscr arc takcn to
thc top of thc chassis through a tubbcr grom-
n.rct ; scc Fig. 3. The fotmcr bcing lcft suffi-
cicntlv long to suit thc position of thc battcrics.

A singlc tag strip is used as a junction point
for thc I IT i xnd ma.v bc sccn in onc of thc
photographs, bctrvccn thc ccntrc of thc group
boarcl ancl thc bolt through the pancl and chassis.

It u'ill bc noticed in thc photogmphs that
each vzrlve is oxl'ided with a can. f'hcse arc
rrot csscntial fbt scrccning, but do ptotcct thc
valvcs and kccp them in thcir holders. Vhen
thc casc is bcing catricd thc valvcs arc inverted
and thctc is alu,ays thc possibility'th:rt x bump
or jetk may loosen onc in its sockct.

For thc purposc <-rf chccking over thc wiringl
in thc cvcnt oF troublc or thc tcccivct beine
r l  non-stxr tcr ,  thc f , r l louing vol tagc rcadingi
arc given. Ali wcrc takcn bctwcen the various
codcd p<iints (see Fig. 1) and thc chassis.

"A" Full H'I
"ts" RF Screen
"C" Dct. anodc

. . .  85  vo l t s .
r'Q,

\, -4
cut out ncx I

Itio'*u111n
r X&

,'N A
--ffi

\-z tor s/m drive

t" I tli -l t'a' -r r"

ilflnililfit]t'[frTfl il ftNli0l]Illt tllililll
Itl,frilNh;J]t El,fril9 ]itffi
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Unilerchassis of thc rcceiuer. Note group board and positlons of mairt componenls.ULCIA

'I 'hc 
rcadings as sholn \\:crc !{ivcn l)v thc

100 v<;lt ransc of l Univcrsal Avo Nlinor.
Allowanccs should bc rnadc f<rr this u'hcn
usins othcr mctcfs.' i 'hc 

in i t ia l  adjusrnrcnr , ,1-  thc 100 p3f  t r inrnrcrs
on thc coils is tricky and if a Signal Gcncrator
is availablc it will simplif-v nrattcrs considcrablv.
'l 'hc 

set can bc trimrncd b1'using a str()ns sif4ral,
as was donc with thc oiiginal, but it i 'cquitcs
a stcady hand and quick car. 

'I 'hc 
adjustmcnt

of both C1 and C2 is vcry sharp, no doubt
caused by thc RF valvc having b<;th grid and
anodc circuits tuncd, and rcsults ir-r thc sclec-
tivity bcing cyuitc good lirr this typc cif circuit.'Ihis. 

has probably somcthing to do with the
rccqivcr's ability to bring in thc l)X and thc
writet can assurc anyonc taking the troublc to
build this little job that thc1. rvill bc agrccably
sutptised vrith thc tesults.

The Case,
'llhis 

was made bcforc thc sct rr"'as thouqht
of ,  but  turncd out  r r r  bc just  wher uas rcquircd.
Fig. 2 is an outline drarving giving all dimen-
sions. It is constructcd of j" thick rvood
cxccpt for thc iargcr partition and the top and
bottom, vrhich are of plyu'ood. The various
picces wcrc glucd and pinned togcthet and then
covered with leather. f'hc inside of the lid
and the top of the battety compartment being
covercd with some rexinc to match. Tcr

pr()tcct thc outsidc sti l l  tutthct Irct:t l corncr
platcs rr, 'crc attachcd and l chrr>miunr catrying
handlc {ittcd to match thcm. 

'I 'hc 
photogtaph

rvil l  givc a good idc:r of the l inishcd appearal-rcc.
It u.i l l  bc nccessarv to rnahc a holc in thc latgcr
partit ion to allorv thc battcry lcacls to pass
thtough. 

'I 'his 
shoulcl bc arrangcd to suit the

battctics uscd.

THE EDITORS 'NY'TE

O Constructional atticles suitable for

publication in this iournal. Prospective

writers, particularly new writers, are

invited to apply for our " Guide to the

writing of Constructional Articles "

which wi l l  be sent  on request ,  This

guide will prove of material assistance

to those who aspire to ioutnalism and

will make article writing a te l

pleasute !

O Constructive cdticisms and suggestions

on the magazine, Let us know what

you like and what you don't like.

" l ) "  Junct .  of  l {4 & l l5
"Ii" AF Scrccn
"F" AF anodc

1 (

-7 -7

t .1r-
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OLYDBSIIALB GM3BL

GM3ASM

F.On BARGATNS rN EX.SfEItVT(
RIiPI|AT Or-FER_t U RTE AR SUppLy
A.II34 BATTERY AMPIIFIER WITH JUNCTION
PAIIEL

2 valve, 2 stage pre-amp-intercom. unit, with ep2l and 210LF
trans. co_ndenseB switches, l0 and 4 pin plugi, etc., in metal
caolnet_ /ln. x i ln. x 4*in., with circuit plus Junction panel
containing _10 and 4 way iockers. 6-2 way and Z-l *av timinli
blocks, swltches, etc.. on board. 6in. x 4*in-

FlLT"6'\tP 19/6 *"n
Post paid

EX U.S.A.A.F. BC34B RECEIVER
A communication Receiver. covering 1.5-18.0 Mcs. and 200-500 kcs. with g valves Dlussuuilzer.. bu.rtt-rn poyer pack. (AC Model has high imp. phone and 2_3 ohm LS outOuts).
ruL lvrooel nas z hrgh lmp. ourputs). Vernier tuning control, crystal 6lrer, noise l imiter.AVc. MVc and BF-o contrors.' in uracr Ciair<riciiE t8i;.-; i01;:; 

'di;. ' :;;; i" i; ' ; ir ' t i

crrcu[: tested In operation before despatch.
For AC Mains 2OOl25Ov operation with For DC 2g volts operation with InternalInternal Power Pack, power pack.

FII"T'"6ki) f,.27 lOs. FkI3,""3*i9 :Efg IOs.
Carr iage & I ,acking Paid Carriage & Packing Paid

BITAN r.) I /rr1 ..VARIABLE AIR SPACED CONDENSER (STRATTON 339)

ii?'*:il"il' R,?nr'ir"l'"i'i?t,l'i"r+lil*' 
caps 3/50pF or 2/t00pF or 4/20opF

Post
Paid

,JR,4ND IfT.I ': RII32 RECEIVER
A VHF Rece iver  Un i r  fu r  100-124 Mcs.  u i th  l0  va lys5  p1s ,
:t l lr, l i?:I. screered^RF unit. SM tuning diat ;; iadJd;
u-rou.'5 nteter. tJI-Lr. Ailenuator, etc.. rack mtg., enclosed
cnassrs . .nn tsh  t lgh t  g rey .  l9 in .  x  l0 i in .  r  I  l i n . ,  w i th  c i rcu i t .

i i8l:" H^' *Ifl:?l nlii' l33l' T.!.,1 : .i3X;'' ;1?o' ".0 "'..u
F1I3.""6*E? lEtt tgs.6d. E"ii:f,:,_
BRAND ^/i;r/-Rl48l RECEIVER 

Paid

As Rll32 but for 65-86 Mcs. Dark grey finish.

F*[T'"d*F-i €7 | gs. (id. E".i';sf,n*
Paid

sEND NOW FOR NEW ITTUJTRATED t'ST. (Wri te Name and Address in EtOCK LEfIERS o/eose).

(OLYDNSI}ALN ::,Ti;
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o
)n s

ffi
BRII{D I{I.]'T':..,DIPOLE AERIAL
Half-wave Dipole aerial  9f t .3in, ,  with ref lector.9ft .7in. .  and
crossarm, 4ft .  l l * in. ,  plus 39ft .  co-axial  cable and co-axia.
p l u g  f o r  a p p r o r . 6  m e t e r s ,  e i t h e r  v e r t i c a l  o r  h o r i z o n t a l  m t g
r o  e x i s t i n g  m a t t  o r  w a l l  b r a c k e r .  R o b u s t  c o n s t r u c t i o n .

C L Y D E S D A L E ' S .  . D t /  C a r r i a g e
* R I C E  O N L y  I  l ,  -  c a c h  p a i d

or packed in a stout wood case (non-returnable),28i6 each,
carriage paid.

,]RIND A/'I,Ir/,_REMOTE CONTRACTOR NO. 4
(Venner Time Switches Ltd.;

A Relay Unit used for remote Switching of Transmitters.
Comprising 24v. relay and drive mcchanism. On/off switch
and resistor, etc., in round metal case, with black pladtic top.
Perspex window. Dia. 4in.

FIIJ"*"dk.ri !f/ll *"n Post
Paid

The Badiornan es Shop o
BLDCTBOITTO EQUTPIr[ENT

B R A N D  N T i W ' . .
EX ' U.S.N. AIRCRAFT RADAR EQIIPMENT

AN/APA-I, comprising Catbode Ray Indicator 3 BPl, CRT
in adjustable case. Repeater Amplifier with l1 valva, ?/6Sn,
7G's, 6H6, 6G6G, 2X21879, 6X5GT plus other VHF gear.
Control Unit and Instruction Book for l lOi l l5v, 400/2,400 c/s.

Fk3'*"d*i.? *4 17 s.6d. ."11"#"',"*.
BRAI\D Nlif{' -Set of Plugs for ANIAPA-I

8ll&""dlti TtQl o., "., B:il
BRAND /{/ TT__EX R.A.F. SLOW MOTION DRIVE

Muirhead 48-l ratio. 3in. dia. for standard soindle. mil leq
edge on main drive. four dri l led hotes allow ior f itr ing an
escutcheon. . A metal tonguc is provided to lock the driye to
the panel.

3ftI&""6'\E? 7t(l .u"n F:ill
2 for 1316.

B R A N D  N l . W .
MICROPHONE AND HEADPHONE ASSEMBLT'

Consisting of a Carbon Hand Power Microphone (Tannoy)
in diecast case with press switch. Moving Coil Headphones,
40 ohms coil. sealed and moisture Droof. l i tted with rubber
earp ieccs-  Connect ing  cah le  te rmina t ing  in  a  5  po in t  p lug .

F*t'"."0tt"6'\i9 I irllB ","n F;'"j

CO-AXIAL CABLE. Coi l  (12 yds.)  f i rst-c lass co-axial  cable, approx. 80 ohms.
AT SPECIAL PRICE 7/6 Der coi l .  Post Free.

)

2 BRIDGE STREET, GLASGOW, C.f
'Phone : SOUTH 2706,9

V I S I T  O U R  B R A N C H E S  I N  S C O T L A N D .  E N G L A N D  A N D  N O R T H E R N  I R E L A N D



The Fork
Something new in indoor oerials

By  D .  H .  G .  Ty re l l - Lew is ,  lSWL iG14 l l

n- l lE ur i tcr  is  r l r  prus(r l l  uork ing "  t ixcd-
I  portable "  r t  : r  hrcr t ion whcrc an uutdo,rr

  ier ia l  f ( ) r  recciv ing is  . lu i tc  out  . f  rht .
< lucst ion.  I t  t  ls  dccidud,  thcrcforc,  to r r r -
to constnlct an indoot acrial s,hich. \\'hilc
cfficicnt, would at thc samc timc not bc un-
sightly ot hampcr ordinary hcd-sitting-roonr
activities, . It is t() bc hopccl that thc notcs
to fo l low wi l l  be , ' f  r lss istxr)cc t "  th()sc rcxdcrs
who arc similarly in un unf<>ttunatc position
with regatd to crcctins an outdoor acrial ancl
want an indoot onc that is ncat t<t obscr:vc :rncl
vct is cfficicnt in opcration.

T'hrcc stagcs hacl to bc passcd through in
otdcr to attivc at the dcsitcd rcsult. Firsth'-
, r  fo ldcd-T was t r icd as shon rr  in Fig,  l .  Sccorrdl r ' ,
it rvas thought thrt xn ir.r,provcrncnt rnitht
rcsult if C and l) l-t'rc linkccl and I.l and F

Fug. l, A:l0ft. R-=8[t. \in. rcith all " Iegs"

I,'ig. :1. \ ro l-,..8ir. Y to Z--lft.6in. tr'eeders

spuced 2in,

rcnrovcd. 
'l 'his 

t'as found to bc a cortcct
conclusion. lt thus bccamc a six-prongcd
fork. '.fhctc *'as, hov'cvct, a finishing touch
to bc r.naclc : namcly, thc inttoduction into the
slstcm of tx'in fccdcrs, thc finishcd product
appcaring as shou'n in Fig. 2.

'l 'hc I;ork is suspcndcd bctween two picture
;'ails out of thc rvay and to thc casual observer,
thc rvritcr: linds, <:rut of sight. The feedets
(spaccd with cyclc blakc-blocks!), tun down to
a dcsk anotoximatclv six inchcs from the wall
vctticalll ',^but this nrasutemcnt will naturally
vafy accordlng t() clrcumstances.

Pcrtirnrrancc at thc highet ftequcncies is
dcfinitcl-v good. At this QRA, the toom is in
thc sccond storev of a thrce-storcy building.
'Ihc 

acrial runs roughly NE/SV and seems to
givc adcquatc covcra€lc; good signals being
had from Grecnland, Australia, Africa, and thc
Amcticas. For 3.5 l4cs., 1.8 Mcs. and notmal
btoadcast rcccption the cnds of the fecders
should bc joincd and thc aetial connected as
an ordinarv single-wite array. The wtitcr
bclievcs that thc Fork offcrs plenty of scope for
futther expetimcnt in the mattar of its dimensions
which, in this case, wetc latgely governed by
the sizc of thc room. It may quite possibly
havc good possibilities as an outdoot aerial
s\.stcm, too.

23t
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FROMTHB MAILBAG

I)ear Sits,

,\It. -Nlackintosh's lcttcr in thc No. 5 .issuc
:lrather pro\.oking. 'I'hcrc 

atc scr.eral reasons
why it is bettcr t() increasc the number of lF
stages rather than thc RF stagcs, Todal',
gangcd capacitors arc takcn for gtanted as
having idcntical scctions. This, horvevet, is
not thc casc ahvar,s. 

'l 'hcrc 
arc also rnechanical

reasons why thesc scctions ate thc practical
limit consistcnt s'ith rczrsonablc accutacv in
trackir-rg. Vith onc tuncd scction pcr stagc,
this limits thc tuncd stagcs to RF llixcr and
()scillatot in a supcrhct rcccivcr, Also, in a
straight reccivcr to t$() RF stagcs and dctcctor'.

\  h i lc  i t  is  possib lc 1, ,  usc A scp:rr : r tc  tuninr . l
ctpacitor for cach stage, this u'ould mcan in
eilcct lining up thc sct frrr cvcry station rcccivcd.
()ld hands, likc nrysclf, rcmcmbcr scts u'ith as
rnany as livc tuning dials, but it is rl()t x lct]'
l)Lactical idca!

Sirrcc IF stagcs 1rc all tuncd to onc prcviously
lixcd frcqucncy, an additior.ral stagc prcscnts
\)cry fcu,r difficultics in dcsign and practicc.

llcgatding thc 6138 valvc, this is dcalt u'ith
lully in nranl' valvc nranuals. It should,
hou'cvcr, bc rcrncmbcred that a diodc dctcctor:
has a " threshold " signal strcn€lth belov'
which it will not function cfficiently so that
thc 688 would rcquirc a prcvious RF stagc,
makinE 2 RF and diodc dctector. A bcttcr
scheme would bc 2 RF (6J7), dirdc dctcctor,
with the ocntodc oortion of thc 6B8 as first
.AF followtd bv a 616 (or a push-pull output).

As tcgatds thc 6[r(r uscd as zr triodc, dctails
lrrc as follou's:-

l:a la Vg 
"1c' 

res.

hatmonics) when used alonc ot in push-pull
they givc as good reproduction as triodes
and nr:r useful purpose is sctved by using them so.

Y<-rurs faithfuliy,,

J. N. GILL (Sidcup, Kcnt).

(Nex/ it*e, t.e ttil/.fealure a sltort arliclc ort
tbe ue of tbe 688, lagetlter nti//t cirait lalile s, ett.-
Ed.) .

EUROPEAN BAND PLANNING.

'l'hc follorving Band Plan dtarl'n up by thc
Codcs of Practicc Committcc of .thc Radi<r
Socict-v of Gtcat Britain, and approvcd b1'
thc Council of that body, has bccn submittccl
for considcration to all LA.R.Ll. Socictics
in Europc. Copics of thc plan havc bccn
fotu'atdcd to LA,R.U. I lcaclquartcrs and to
rhc W.t .A.  (Aust ta l ia) ,  N.Z.A.R. ' I .  (Ncw
Zciland), rnd S.A,R.L. (S<iuth AFrica) for'
infotmation.

'l 'hc 
Council of thc Socicty rccogniscs that

any fon.n of Band Planning rvill fail unlcss it is
iniroduccd into thc liccrrcc and cnforccd by
rhc rcspcctivc liccnsing authotitics. For this
rcason thc F-uropcan Socictics havc bccn askcd,
n'hcn cornmcntinq ()n thc plan, to indicatc
*'hcthcr thcv considcr th:rt thcir licensing
authority u'ill egtee to tnakc thc plan tnandatotv
if it is linallv aclopted.

l )cta i ls  oF the Plan arc sct  ( )ut  bclov ' : -

Band l:rcqttnties Prapaserl Orcupanqt
1.7 l {cs.  

' fc lcphony and C.W.
(no sub-division
c()nsidered ncccs-
sary).

3.5 N{cs.

7 Mcs.

14 l\fcs.

C.V. only.
Tclcphony and C.\&.
1'clcphony only.

C.W. orly
C.\fl. and 

'Iclephony

Tclcphony only

C.V. only
C.W. and'Iclephony
I'elcphony only
C.W. and Tclephonl'

Class A 250 31 mA
Push Pull 350 50 nrA

Class AB2 350

Class A
Push Pull
Class AB2

-20 v 2,600 ()
(Bias resistot-

730 c))
(Scparate bias-

38 \)
Pawer OutPttt

3500-3550
3550-3750
3750-3800
7000-7050
7050-7100
7100-7150

14000-14050
14050-14200
14200-14250
14250__14350

48 nrA

L,oad

4,000 O 0.85 rvatts
.. .  10,000 9.0 $'arts

6;000 13.0 u'arrs zr ' \rcs'

It v'ill be noticed that there is a big drop in
output due to the valve still handling the same
input swing in grid volts, but reduced amplifi- 28 Mcs.
cation factor, as ttiode reduccs output even undcr
theoretically pcrfcct conditions.

Since beam tetrodes such as the 6V6 and
6L6 give similat characteristics regarding Above
frequency distottion 1(/.a., emphasise even

21000-21100 C.V. only
21100-21150 C.\,7. and lclcphony
21150-21250T'cicphony oniy
21250-21450 C.$/. and Telephonl.

28000-28100 C.W'. only
28100-28400 C.V. and Telephony
28400-28500 I'clephonyonly
28500-29700 C.$/. and Tclephony

28 N{cs. No sub-division betwecn
Telephony and C.V.
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Query Oorner
A to Radio Constructor o, service for readers

Motor Boating.

" I renntfu bti/t a tuniry mit and aufliJier, tlte
resnl/s beiug satisfactoiy, bat tbr 

'ont 
l'au/t.

lVlteu tltc hase lnost ranirol is tirner! to a" boitt/
approaclting its_1taximuu a fornt oJ notor biating
(oDrne,tft.r. l-ltt orlm/ position o1'tLe ron/ril
at phiclt osci//ation rcil)rtores depinds npon the
eetling aJ tlte ro/nun ron/ro/. t'L; !l,T.'tlr boilr
the /nn)try tn)/ anl aup/i/ter is dranu fron a
contnon por)er pack and llte anole cirurits of lbe
ra/rcs in tLe attp/irtu are rlfrctin,/t,rlrrai,tthrl.
Can t,u ,,J1, r anl .io/tr/iou /o" tbt liobhat ?'

ll ' '. Bi t /to p, Lcni.t /tatt.

l)uring thc past tctv uronths wc havc rcccivcd
a surpr is ingJl '  laruc rrurnht . r  , ' f  qucr ics rcgnrding
lnstabl l l ty .  t ts  cauScs end i ts  ct r r ts .  \ \  hcD rhc
instability occurs in tho RF sidc of a tcccivcr,
. rnd in spi tc of  : r l l  pr . r 'cru r i ,  r r rs hrrv ins br . r . r r
takcn 1s legerds scrr t  n in l - l  : r r td Jcc,  r t rp l in l -
t hc  r r , r u l r l c  n ra r  s : r l c l l  h c  r r r r r i b t r r t . d  r , ,  e  ha . l
hy-out .  ' l  

h i \  r r l ) l ) l ics t  <;uel l1.  u t . lJ  r ,  r  bor h
stratqht  rncl  supr. rhcr  lccci tcr .s,  r l rhouqh t . i th
thc lattet -class it is f t-cc;ucntly fi,und ihat the
un l v  sa t i s f i r c ru f y  cu r c  I i c s  i n  t hc  c , ) r nn l ( . r c  r ( -
dqsiqrr  of  thc RIr  Sccr iorr  o l ' thc r t .ceivcr .  \ \  hcrr
c , ' ns i Jc r i r r g  r h . . . l r 1 - , , t r t  i r  i s  : r ) u . l y s  i r  r r o r rd
p l l l r ' t  t ( ,  m ( ) u n 1  r h e  v r l V ( s  i n : r  s r r r i q h r  l i n r . i n
t hc  o rdc r  i n .  uh i ch  rh r . 1  ePpc r t r  , , n  r h r .  c i r cu i r
dr i t { l re l l ) .  I  l t (  C( ,n r l ) (  }n (  l l t s  JSs(  )C i i r t ( .d  U. i th
cach va lvc  shou l t l  thcn  bc  nrounted  s ( )  2 rs  t ( )
kccp thc lcngth of thc c<urnccting l*rcls clon,n
to a ntininrul' lr.

In the casc of the audio an.rplificr, instabilitr
is  n,r rmal ly  lcss di f f icul t  to curc,  provid ing , ,
convcntional layout is cmplt_ryed : thc iudiciius
usc of  scrccncd cable usual lv  providcs completc
freedom from this mosi innoving d&ect.' I -hcrc 

is ,  hotr .vcr ,  onc Form ,r f  ins iabi l i tv  uoon
which thc curcs so far mcntioncd v.ilt havc littic
or  no cf lccr ,  nrnrc lv,  motor hoar ing.  l 'h is  is  thc
tcsul t  of  coupl ing bcrrvcen thc , rurput  st rge ancl
onc () r  n lorc , r f  thc prcccding s ieg.s v la th.
FIT l inc.  such c,rupl ing is  causcd bv rhc f luc
tu l r i ons  i r t  l l  [ '  cu r r cn r  d rnun  hv  i hc  ou tnu r
stagc,.rcsulting in corrcsponcling fluctuations
in.  l l ' l '  lo l tage.  ' l 'hcsc -vol tago 

f luctuat ions
bcing tcd ro thc ln()dc and conscctuentlv thr:
grids of othct valvcs in thc amnlifier. if th..
ovcral l  uain is  suf f ic icnt lv  h i {h i , ,u.  f r ( . ( rucl tc \
. s c i l l e t i . n  r v i l l  b c  n r i i n r a i n . t l . ' l ' h c ' m u i r
obvir rus curc is  r , ,  Prcvcnt  rhc H, l  vol t tur
charrginu u i th chang. is i r r  l l ' l '  cr r r rcnr ;  th is is
rr .norhcr \ \  x \ '  of  s , rv ing rhar thc r t ' r lu l : t t i ,  rn , ,1 '
r hc  I  l ' l  supp l v  sh , , L r i d  b r .  ex r r r . r i i c l v  s , , , r c l .
I r r  pracr icc '  sLrch rcgrr l l t i<, r r  is  t .xpcnsivc n,
obtain as it rctluitcs-'thc usc of tiansf<rtmcrs
and chokes havidg thc krrvcst possiblc rcsistancc.
\Icrcurl' vapour rcctificts arc an addod adv:rntast.
i t r  t h t  l r r u t r  r r - p r . , , f  p , , r r r . r  supp l r  , ,w in t l  t o  t he  i r .
l , , u  v ( , l t : L j l c  d r , ) n .  I l ou .e  vc r ,  b1 .  f t r  r hc  chca l r _
cst and rnost practic:rblc mcthod of preventiriu
ruotor boating is to usc a jrou,ct supply whic,ii
has an rvcrasc rcgulation charactliijtic and
thcn t() prrx'idc each voltage arrplifying valvc
rvith its ()\\'n separato srn,,oihing-cirtuii. ' l 'ht.
lIVcraSjc an()dc current of lt resistitncc-caD:rcitancr.
couplcd st lgc is  nornral l r .  , , f  thc <>rdcr r>f  on. .
t() tu'() rnillianrps and hcncc rcsistancc-
Cal) : lCl l l lnC( sr i l , r t ' rh i r rq ln: l l  C()nv( .n icnr lv b.
(  mn l ,  ) \  c ( l  r v i r hou r  . ' r u  , nd r .  l ,  r s s  r r f  

'  
I  I ' l

1 ,  ' l t ag t  .  
' l  

h c  r l t c ,  ' up l i i r g  r cs iS r , , r  sh l uJd  h r r v t .
. t  va l t t t  o l  r pp r i , q i l n ; 11q11  r r r r c - t t . n rh  t h : r t  , l f  r h .
a111l.L . ioad, tvhrlst thc dccoupling capacitol.
should have a valuc of bctr,,,ccri onJ anci cisht
n i c r , , - l r r eds  d t . p .  nc l i r r u  up , rn  r he , r r r r p l i l i c r r i , , , r
l { . ) l l { ) \ \ l n i - l  r hc  s1 :1gg  uh i ch  i s  hc i r r g  dccoup l cd .'l 'hc 

highest valuc of capacitor. shr'uld be, uscrl
in thc anodc circuit of thc fltst auclio vzrlvc.
ln scvcre cascs of rrotor bo:rting it mav bc
r l (C ( \ sx rV  l ( )  cn t l ) 1 , ) \ .  r q , )  S t rgcs  , , i ' . l . . a rup l i ng .

L-p<n checkinu thc circuit diagrarn of the
tun ing  un i r  r r r , l  nn rp l i t i c r  i r  u . : r s  f t , und  rha t  t h r
dccoup l i ng  i r r  t hc  en r r t l e  c i r cu i r , r t  r hc  i n t i n i t t .
impcdancc dctcctor r'"'as inadcquatc. 'I'hc 

motorj
boating or: lol. frcclucncv ojcillation occurtecl
only rvhcn thc basc boost control $.as sct
to\\'ards its rraximunr as the gain of the ampli-
lier,ar. lou' ftcclucncies is gr-eatcst .,nclct this
c o n d l t l ( ) l t .Fig. 

'l
HT-
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AC/DC Receiver.

" I rvislt to czflstract an ACIDC receiwr bauixg
the snalle.rt bossiltle dlntensilns bat at tbe Jatt(
!imc a reaiana!,/e ?on'er oatpal. I ant on[',
itlerestetl in nediun) il'arc rercpliztt and n'ouli
be gratefitl if j'otr n'onld reconntend a cirurit."

-lI/. Euans, Cohrc.

Vc arc including this particular, qucry as it

is felt that othcr rcaders may also be lntcrcstcd

in constructing a small universal teceiver'

Unon looking d<'wn the l is t  of  valvcs uhich

:rc readilt evaileblc at thc Prcscnt time. it was

Jccided tlat thc triodc htxodc and thc output

tetttod" from thc nc*' loctal range rvould

convenientlv fotm the basis of a small 1-V-1
tvoe of rcieivet. 

'I'he 
hexode section of the

triode hcxodc is complctely isolatcd from thc
triodc scction and hence it ma) convenlcntly
be used in a conventional tuned RF circuit,
the screen and anodc voltaSlcs are obtained
from a common decoupling rcsistot in 

.order
to economisc in componcnts' I he trlocle
section is connected up as a leaky grid dctector;
it should be noted thit the grid lcak is returncd
directlv to thc cathodc in ordcr to obtain
ootimum opctating conditions. The two coils,
*ihich *"v cont'-cniently hc of the \i('earitc

(continued on Page 247

R 8

?€
22c-240

V I
lef

- -  
9 0 n 9 e d

V I  UHC2 I

- v 2  t
heote r R t o

Cl,8 200 ppF
C2, 3 500ppF tu'in-gang
C4 0.1 pF
C5 2.0 pF
C6 100 ppF
C7 100 ppF trimmct
C9 4.0 pF
C10 0.02 pF
C11 16.0 pF
C12 8.0 pF
c13 50w o'oos/"r
C74 50 pF, 12 \r' wkg.

I- is. 2'
R1 200 c)
R 2  l M O
R3 2,000 o
R4 10,000 o
R5 50,000 c)
R6 1oop00 o
R7 0.5 N{ O
R8 2,500 O 10 u'att 2 hexode anode
R9 150 O 3 triode anode
R10 1,600 O 4 ttiode gtid

5 grids 2 and 4

V2 UBL2I

tC f  DC Recei ter .
Optimum load of output valvc is 3,000 A"
Si lenium rcct i f icr  :  250 V.  50 mA.

valves are :-

UBL2l

Heatet
anode
grid 1
grid 2
diodc
diode
cathode
heatef

Pin connections for

UCHzl
1 I{eatet

6 grid 1
7 grid 3
8 heatet
Spigot-cathode

C15 0.01 uF
.\ l l  clectrolyt ics shouid bc 350 \" ukg. unlcss

stated othetwisc. 24)



nrr55
By L. F. Sinfield

contcmplatc putchasing onc, All will realisc
that ccrtain rnodilications can bc made in ordet
to improvc thc vcrsatilitr. of the rcceivcr-
cspcci . r l ly  rs rcgrrds i rs pcr f i , rmancc and
opctation on thc anratcur: bands. Hctc arc
somc notcs conccrning rlodilicaticxrs thc authot
has carriccl out to grxrcl clicct on his orvn
R1155 .

-'Firstly, sir.rcc, it rvill also bc rccluitcd to
opcrate from a 6V supply, it rvas dicidcd tcr
cconomisc as much as possiblc on H'-f and
LT supplics. It is possiblc to run perfcctlv
on gnly fivc vaivcs fcrr tclcphonl' rcccption c,n
headphoncs (BFO, noisc limitcr ind 6G6 bcinE
rcmovcd). An " S " rnctcr has becn incoi-
poretcd as an uid ro g:ruging signal strenaths-
rrnd also ro ccorrornisc :r lirilc in thc wa"v oi
currcnt  s incc i t  rcpl rccs thc cxist ing maqic
cyc c i rcui t .  

'J 'hc 
"  S "  r r rctcr  has bccnlnstal icd

in thc spacc normally takcn by the DF switch
on thc right-hand sidc oF thc dial. Thc panel
cont lo ls : rnd c,nncct ions on thg m"di f icd
R1155 arc as f<r l lo* 's  : -

'I'uning. 
\'olunrc control. Irilter in/out.

Some Notes on Modifying the

E,RY many transmitting. amatcurs and
shott wavc listcncrs nosi ou,rn an R1155
cx-R.A.F.  conrmunicar ions rccciver.  or

I'ig. 2. The first II- stage nrotlifi,ed, to incl,utlc
' S ' meter.

AVC. BFO. Noisc limiter. Noise limiter
levcl. Tone control. " S " rleter zero set.
Octal powcr input socket. Phone jack.
Extetnal speaker jack. tIT on/ofl.
Aerial (at rcar).

Fi6. l. Modifications

the aerial cirutit.

V
I  oorpr-ll-.--; -

. t . r l '
L. -  f  

-  -
t . , , -

r'ttk--'
x ' r €
.-\) ' tc

l t l
t a
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The junior op. tries

his hanil at pulling

in sone DX on the

moilifi,eil receixer.

I'he modilications arc bascd on thc circuit-
published in thc July, 1946 issuc oF ll' irch.,.,
lY/orld, of the communications scition of thc
R1155. \When . refetrins to the skctchcs in
this article it should bi notcd that rvhcrc a
component value is givcn this indicatcs that
the patticular component is an additional one
to be fitted. Existing components arc not
givcn values, though in somc cascs a teference
numbcr appears (this indicates the rcfcrencc
numbcf as used in the ll/irelest lVorld circuit\.
Now follows :r stagc-by-stxgc de scription of
the modifications.

Aetial Circuit.

AVC circuit modified to shunt fccd in order
to prevent pick-up of audio on aerial from
modulating AVC line. All coils catthy. Aerial

switches atc shorted :rs shorvn and a 0.001 pF
capacitor inscrtcd for safcty purposes. nt.
Ct, C2 and C3 :rrc rcnrovc,i it.m thc rcceiver.
Scc Fig.  1.

Mixer Stage.
No modifications havc bccn carricd our on

this stagc.

First IF.
Thc scrcen-dividcr nctwork has bcen modlfied

to_sliding scrcen, thc objcct being to teducc
HT consum-ption. 'Ihis 

also slig6tly reduced
thc_ ctlcct of AVC rnd gives grcatit .iS', meter
dcflcction. Thc "S" mctcr 

-itsclf 
is inscrted

in rhc anodc circuir :rcross thc cxistinq anodc
dccoupling resistor. Full AVC is apilied to
this stagc and givcs lar.gcst dcflcction. R12
rnd R13 i rc lcm()ve(I .  Scc Fie.  2,

Second IF.
Thc only modification to this stagc is rhc

altcration of thc scrccn dividcr netw6rk as in
thc Fitst lF stagc ; R16 enrl R17 arc rcmoved.
See Fio. 3.

Fig. 5. BFO cathode is earthed anil three resistnrs
orp remoued.

Second IF stage screen diaidei network

24;J
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Fig. 4, Detector stuge noise limiter is ailileil.

aalue. Point ' B' goes to .iunction of R2B / RJl.

Point'A' goes ,o edrthJ, heater connecrion of output

Point'C' is thc lea<l normally taken to wiper of Sl0.

Fig. 6. O.d,pu, stage. Point ';l' 
goes to jark

terminsl'A' on detector stage (see Fig. 4).

2&

Detector Stage.

Noise limiter diode, ar.r EA50, is inserted
with level conttol and inlout switch. (R19.
R20 and R24 atc temoved). Thc AV'C is
brought on to the spare diodc of V5, the dclav
is now reduced to make the "S" mcter effectivt
on lower signal inputs. Biassing circuits
arc modified 1o suit. A toggle 

-switch 
is

installed- to replace S10 for AVC on/off. A
phone iack is insetted in the anode circuit
of V5 and cuts off heatet voltage of output
valvc with plug insettcd. See Fig. 4,

BFO.

Cathode is catthed and R32, R38 and R39
are removed. In cconomy opefation, . 

fof
telephony, this valve can-norr be entitelv,
removed. Sec Fig. 5.

Magic Eye.

This valve and its complementarv circuit
is completely removed,
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Output Stage.

A 6G6G econonry output stxgc installcd
rvith intetnal sp€aker and output transfotmer.
A iack is inscrted for operation of extetnal
speakcr-rnutcs intcmal speaker. See Fig. 6,

Structural.

1. AU DF components are fcmoved, with
DF wiring, etc.

2. Powct s<rckets arc rcrnovcd.

3. Plate installcd over sDacc left bv powcr
strcket and then fittcd u'ith octal hoidcr, for
po'ffer input, and t*'o phone jack sockets.

4. Nfagic eyc rcmovcd.

5. Platc coveting magic eyc hole holds "S"
metcf zero conttol (wirc-wound potentiomctct
rvith isolatcd spindle).

6. EA50 diodc is {ittcd undcr cover in rear
scction of BPO box. Noisc lirniter comDoncnts

llttcd on small oanel attached to this covcr'.
Noisc limiter conirols are 6tted on front Ftanei,
adlacent, so making all noise Iimiter connec-
tions as short as possiblc and away fronr' an1'
sourcc of pick-up.

7. Othct vanel conttols to be fittcd t,-" suit
individual taite.

8. 6G6 installed in vacant socket at rtsr of
chassis in plact of onc of thc tedundant DF
r-alvcs.

9. Small half-inch ceramic stand-off insuiator
Iitted in coil unit neat actial switch fot aetial
connection. with hole in coil box and rce-eivct:
dust-cover fot stand-off to ptolect through.
A 0.001 pF mica capacitor also fittcd tnsi<lc:
coil box next to thc stand-off.

10. N'Iiniaturc 2,1 O speakcr fittcd i,:rter-
nallv rvith outDut transfofmer.

.4t uoyk on the

" innards " of the

Rr  155 .

COMPONENT DENOMINATIONS

refertcd to in the tcxt, as uscd in the ll"ireless lV'arkl circrtit diagtar.n oi the R1155 r,ccci"nir'.

R14 2,200 cl
R21 22,000 0
R22 500,000 c)
R23 100,000 c)
R25 150,000 cl
R26 1s0,000 c)
R28 50,000 O pot.
R30 56,000 c,
R33 720o.
C22 0.1 sF

C26 0.1 pF
C28 0.1 pF
C31 a prrF
C33 100 rrpF
C34 0.1 pF
C35 0.001 pF
C36 0.004 pF
C37 0.001 pF
C38 0.1 pF
C4l 200 ppF

I

,tlu

'?,4s



Your Aeeumulator

By G3AKA

HOUGFI thcse notcs aru ur i t ten or imar ih.
for thc beginner, thc older hands mav 6ni
some of the hints of useful intetest in thc

the outside of thc accumulator. lf it falts
below,. th i ,s  lcrc l ,  i t  .should be . .  t "pp.J 

" f t ;v/rth dlsfllled \\.ater but never, in ani cir;um_
stanccs,  should acid bc added. , l -he 

proport ion
of rhe .ing.redients is also 

"r, 
i-poit"ni" u"J

tn (  r n thus t xs r  ma )  t c s r  t h i s  h imse l f  b l , .means
ot an lnstrunlent called a hydtometcr, This ,
instrumcnr ntcxsurcs thc spic i l ic  groui ,y o i
l iquids,  hav_ing , r  g lass b, ,cJy or i  which is  insci ihcJ
a. ,grscluxred.scelc,  tcrminrt ing in a rubber bal l .
wncn, thc r , rp. . rs tnscrted in rhc c)ccrro lyte and
rnc ruobc.r .bai l .s t lueczcd,  a rcading wi l l  be ob-
tatncd whlch rndlc:r rcs thc condi t ion of  thc
gl19t1, ly t1,  .Nurnrr l ly ,  ,L rcading oi  urruJ
t .zou u l l l  rndtcr l tc  rhrr t  the accumulr tor  is
fu l l l '  chargcd,  a rcading ot  less than t .Z:Oi i ,a i
I t  ls  on[ ] '  p: r r r l1-chrrecd,  rvhi lsr  i f  thc rcading
\\'crc AS lou- as 1.180 an irrrmt..liatc tc_chargi
tould bc indic l tcd-  S,rmc rccurnul" tor .  h" i .
an,auronrar ic charging indicaror on thc s idc
:rnd tn ls ts  a_ j { reat  advanragc indecd as i r  a l lows
onc at a glancc to <rbscrvc if a rc_chargc is.
neccsszry.

Terminals,

,  
' fhesc 

arc. i rpt . t ( ,  bc ncglcctcd l rut  r r rc,  ncvcr_
tnclcss,  anothcr l lnportxnr i rem to bcnr in mind.
Corrosion is the thing to lotrk for and this wili
occur cven rvith thc " non-corrosive " type if
thc accumu-lator  is  not  g ivcn i ts  duc ar tcnt ion
and carc.  l t  ts  sccn as I  crysral inc dcposi t  and
is caused bv, .a l lowing. thc tcrminels to b. .om.
! .xcesslvety d l f ty  of  actd to accumulatc around
them.. Cottosion will, if lefr unattended, uiti_
rnatc ly '  cat  sway thc tcrminr ls  and rcc.pt ion
*"1u, rrcqucnily. bc rccompenicd by displcasing
cracktcs-  should ?n)-  c()r r ( )s ion be prcscnt .'fhe 

best mcthod oF cleaning cortodcd tcr_
rninals is by giving thcm a good irub. prefcrablv
wi th an old toorhbrush , rnd usins 

'hot  
sodl

\t'arcr. Exccssivc corr()si()n can 6ist bc filcd
away bclorc the hr.ushing and sodl water treat-
ment. .  Af tcr  c leaning rhc tcrminals,  they
should be srnearcd gcncrously wi th vescl inc
as a prccaut ion against  a rcnewal  of thc corrosion.

l f  a tcrminel  becomcs di f f icul r  r ( )  unscrcw,
orv ing-to corrosion () r  a.ny other carse,  do noi
t ry ro torce l t .  ln  n( ,  CtrcumstertccS uSC Dl ietS.
a.s thcrc is  a lu.ays thc possib i l i t l  ther.som.
damagc mav be in8icted-such as hreakaec.'Ihe 

better method of unscreri'inq a terrniXal
that is definitcll Tor.... than fingcr-tighr is to
rmmtfsc a - rag tn bot l lng wi tcr ,  squeeze out
qurckl] and then wrap around thc stubbotn
terminal .  Rcpeat th is scvcral  r imcs.  In most
cases this rvill do the tricli.

upkeep and cate of their accumulatorc.

Accumulator Capacity.

. The beginner is often at a loss to knorv exactlt.
goy l?fgg an accumulator to purchase. Tht
" size " <.rf an accumulator is callcd the capacitl.
,rnd this is mcasurccl in amperc-houts_t^hat i's
' o  say ,  i t s  ab i l i r y  r o  supp i y , t  p ressu re  and
th_cfeby cxusc a curr(nt  ro f lou. for  a g ivcn lcngth
tf time. '-fhus, 

;rrr eccurnularrrr ,l 20 umoe'rc_
hour rat ing wi l l  dc l ivcr  a current  of  1 arnoere
tor  20. ,hours,  2 empcrcs for  I ( )  hours,  and so,  )n,  w hcn purchrs ln i j  i r r )  accumulator  f t r r
vour bat tcr)  rcccivcr  th is ceprci t l .  is  an impor.
'ant  point  ro watch as i t  must  b i  adcquat. j  f , , ,
rh9 fcquiremcnts of thc rcceivcr. For a sinqlc_
valve of two-r':rlve recciver, a 20 ampete_h"our
:rccumulator should suflice, but it is ptcfetable
and morc economicnl) to use onc of a hishcr
rating such as 40 AH. An accumulator, if .rf
insufficicnt cap:rcity, will tcnrl t,, hc ,,vcrfoad.cl
. (nd wl l l  nccd f rcqucnt  rc-chrrgine i f the rccciver
rs used at  a l l  cxtcnsivelr ' -

Re-Charging.

Your accumulator should bc re-chaiscd
regular ly  and not  lc f t  id lc  for  long pcr i , ids.
rr tr ls not bctng uscd lor s( )lnc rime it is imoor-
rant to kcep it in a charged condition. Ttcse
irte necessafy precautions since in pcriods of
non-use an accumulator will detcriorite rapidly
. tnd thc plates may suf fcr  damagc. ln n, i r - i l
crrcumstanc( 's ,  thc posi t ivc p lete wi l l  appcar
.rs a r lch htown colour and thc ncgat ive-platc
wi l l  halc a grcyish t inr .  l f  ,h.  ic .u-r iato i
,s  neglcctcd,  the colour of  thc D[atcs mav
.:hange and in this case a visit to^yort loc/l
. 'harging depot is  of  param(,unr importanccI

,An cxtrume casc is u'hcn sulphating takcs
l)lace (1.p., rhc plares bccunrc coatcE witb
lcad,sulphatc)  uhich shows i tsc l f  in  thc form
)r  whi te. f lccks on thc posi t ivc p late.  ' fh is 

can
,)e rcmedlcd r() a certain cxrcnt, but it is diffi_
cult.,to removc the deposi.t_ and the capacitl.
' ) r  rnc cel l  so l r f fccred \ . r l l  hc considerablv
rcduccd pcrmancntll'.

The Electolyte.
'Ihis 

is the solution inside the accumu.laror
:rnd it consists of dilute sulphutic acid and
Jistilled v'ater. lt is of impbrtance that the
;lecuolytc should be at the ievel indicated on

?46
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After Re-Charging.

R A I ) I ( )  C O N . S .  R U C T O R

(Qt-Itnl CoRNIR-continued ,from page 241)

Quite oftcn, rvhen zrn accumulator is returned "P" typc, may be tuned by mcans of a midget
rrom the cherging. lcpor,  i t  is  n, ' t  in  lhat  sratc tuo-q,ang c:rpaci tor .  A scrccn should bc inter-
of  c lcanl incss rh i r  is  so vcrv much desired.  Dosed h;r$ccn thc two coi ls .  50 l rpF t r inrmers
\Iavbe some acid has or'.rllc,rvcd and run ihould bc conndctcd actoss each section oF the
down thc glass sides. It should bc clcanscd tuning capacitor if thcse arc not alteady pto-
immediately vith a stfong soda water solution vided as part of this c()mponent. Fixed reaction
tbr tu'o reas()ns : (a) to prcvcnt cotrosion on is cmploycd, the initial sctting being by means
rhc terminals, er-rd (D) bccause acid burns and of a 100pF trimmer. 

'L'his 
should be ad]usted

tou may stand thc accunrulator ecciclenrlv on in otder'to obtain adequate sclectivity over the
somc itcm of valtre I .vholr: rvavt: tangc- 

'fhc 
<>utout stasc is arvhole rvave tangcwholQ \\ave fangc. Ihc ()utput stagc ls a

convcntional circuit crnplo-ving a double diode

General Notes.

( )w inq  t t ,  thc  d is in reqra t ion  o f  rhe  r rc t i l c
rnatctial on tho platcs, rr scdirncnt is fbrntcd cur
rhe bottorn of the accumulator. Sornetimes
this brou'n dcposit can beconrc r()o excesslvc,
in which e:rse it shoulcl bc, observed that it docs
n ( ) t  r ( : l c h  t h t  h o l t o r n  , ' f  r h ,  n l r r , s  l t ' r h i .
Jocs  occur .  th (  r (  i s  , , , r  ,  ' l " l l  , r ' .  , t .ng .  r '  , , i " "
shor t  c i rcu i t  bc tu ,ccn  thc  1> la tcs  uh ich ,  os ' ing
to thc lou' tcsistarrcc of thc ccll, u'ould cause :r
vc ty  hcavv  c l r r rcnr  t ( )  l l ou ' ,  c rus ing ,  poss ib ly ,
pcnn2rncnt rirrrrasc to thc pJates. lt is advisablc
to  c r r t i rc )y  rc - l i l l  thc  accurnu la to r  u ' i th  f rcsh
clcctrolytc about oncc i l vcar. i\ lost pcoplc
u.i l l  havc this clonc bv a radio shop, but if i t is
donc oncscl{t malic ccttain that the accumulator
is  no t  l c f t  cnrp tv  l i  r r  n r ( ) re  th?rn  a  le  u '  rn inu tcs .

Summary of Inrportant Points.

I {c -chargc  1 ,our  eccurnu la to r  a t  regu l r r r  in te rva ls .

\evcr leavc it idlc frrr l<x.ru pcriorls u ithour
frcqucnt re-charuing.

Kcep your  e lc  on  thc  sed in ren t  on  thc  hor r t , rn
o f  thc  cc l l .

Kccp thc tcrnrinlls u.cll srcasecl.

\ lekc  su tc  tha t  thc  c lcc t to l l ' t c  nc tu r  Ia l l s  bc lo t r
rhc  top  sur facc  ( ) f  the  p la tes .

l,ook for sulphating ()n thc platcs.
Adhcrc  ro  thc  r r r l k t rs '  i r rs t tuc t ionr .

Kccp your accurnulator scrupulously clcan and
trcat it \r, ith as much carc as )'ou do valvcs
end othcr c()mponcnts-it rvil l  pay' vou in
thc long run I

25 WATT TRANSMITTER.

Apologies to the authol of this article in our
last issue, f<rr printing his call-sign as ()3CLD.
'fhis 

should havc rcad G3CLB. Onc other
crror in this articlc \I:as that a 20.000 resist()r
'houJd havc htcrr  shoun f rom thc scrccn-sr id
, , i  \ ' 4  t o  r h c  l l ' f  l i n e .

pcnt()dc, the diode section bciflg ncglected.
[{ 'I '  is ntor.idcd bv nrcans of a sclenium rcctif ier
r rh ich  couf ' l c , l  

'  
r r i th  x  rcs is tancc-cxp . lc i t y

s n r r r . t I i n g  c i r c u i t  e t L ' r d s  r h c  t r t a x i m u m  ( c o n ( ' l n y

i n  s p a c c .  a r t d ,  i n c i d e  r r r r l l y ,  i r r  t  x p c n s t .  T h e
h c a t c r  c u r r c n t  f o r  r h c  v n l v c s  i s , i h t e i n c . l  v i r
rL l inc cord u hich should bc capablc of carrying
100 nril l iarnps. lf this 1'ecciver is carcfu.l ly
c()nstructed and ndccltratc scrccniu.q pr<>vidcd
in thc Rf section, the pcrfottrtancc should be
rt lcast cqual to that obtained u.ith :r commcrcial
un i tc rs r l  s r ra l iuh l  rcc (  i \ ' (  r .

oe Quet ;1. {)ot nqrr ee

Bulqrs
(  I  )  A nonrinal  l 'ee of l i  -  wi l l  be nrade tb.

cach query.
(2) Queries on rny subiect relat ing to

technical  radio or electr ical  matters
wi l l  be accepted, though i t  wi l l  nor be
possible to provide complete circui t
diagrams fbr thc more complex rcceivers,
transmit ters and the l ike.

( : l t  C o m n l e t e  c i r c u i t s  r ) f  c q u i p m e n (  m a y
be submitted to us before construct ion
is commenced. This wi l l  ensure that
component values are correct and that
ihe circui t  is theoret ical ly sound.

(4) Al l  queries wi l l  receive cr i t ical  scrut iny
and repl ies * i l l  be as comprehensive as
possible.

l5) Correspondence to be addressed to
" Query Corner,"  Radio Constructor,
57, Maida Varle,  Paddington. London.
w_9_

(6) A select ion of those queries wfth the
more general  interest wi l l  be repro-
duced in these pages each month.

Coming Shortly
1948 Edit ion of the

Short Wave
Listeners Annual

Proofs are nou'being read for this enlarged
and revised edition of our famous year
book. Watch " Short Wave News " and
" Radio Constructor " lbr notices of avail-
abil ity. Do not send caslr unti l the book
is announced as ready.

37i6 plus 3d. postage.

An Amalgamated Shont Wavc Press Publication



Standard Oolour Oodes
Resistots,

rTHE colour of thc bodv givcs thc first tisuru
I oF _thc valuc, and the'c-olour of thc tip or^ cnd -band givcs the sccond figurc. Thc

colour of thc spot or ccntrc band indicates the
numbcr of cyphcrs thrt fol.low thcsc two
hgurcs. rJUhcrc rhc spot is not cvident, ir is
the sanrc colour as thc bodv,

bxaryll1s : Bronn body, Greet tip, \-e//ou., spot-
150.000 c).

Rrd body, Black tip, B/ack spot--2}e.

Small Capacitors.

. The figurcs reptcscntcd by thc colouts ate
thc salnc as givcn lbovc for rcsistors. Thc
?V*ity .is givcn in micro-micro-farads (ppF)
by thc thtcc coloured dots on the ttademark
sidc of thc casc. 'fhcsc 

arc rcad from left to
r-ight, .thc first dor giving thc tirst figurc, thc
sccond dot thc st'cond tigurc, end thc ihirj dor
thc nurnbcr of  cyphcrs.  Vhcrc thrcc s igrr i t icant
hguRs arc nc.cded, thu tirst two dots arc col_
outcd, thc thitd lcft blank, and the rcmainder
,  ' f  thc codc giv(n ( ,n thc t .cvcrsc s idc of  thc casc.

I'.xatttplct: Grten, Bluk, Bronn-500 urrF,.,
.0005 rrF.

B-cl, ̂Creu, Black, ()n cn, Brott+t...2,550 V:i:.-
.00255 pF.

Multiple Capacitor Blocks.

fhc lead out witcs or tags are colour.ed as
follows i-

Highcst calncitancc positivc voitagc . .. Ral
2nd highcst ditto ... yellory
3td highest ditto ... Greeu
4th highcst ditto ... B/ue
5th highest ditto 

' 
... Iliolet

Main ncgativc conncction . ,. Black
2nd negativc ditto ... f)rowtt
3rd negativc ditto Grey
Crntrc corrncction for vultagc d oul>ler. . . lVltile

'Wlrctc 
two capacitanccs arc cqual, thc scction

having thc higher voltage mting is given thc
hiqhcr colour in the table.

Common positive lunctions ate marked ... ;
C,ommon ncgative iunctions are marked... -
Series conncctions ate marked
Ijnconnected sections arc markcd

248

Rcctificr l lczrtcr ... . .. Yellont
Rccti6cr Hcatcr (l'I ' ... Yelloruf B/rt
HT Vinding . . .  Red
HT $Tinding C'l' ... Red/ Yellor
Valvc Hcatcrs ... Creen

CT ... Greenf Ye/lat
Valvc Hcatcts 2 ... ... Brovn

CT ... Brownf Yellor
Valvc Hcatcrs 3 ... ... Grel

CT " Grel/ Ye//on'

lf Transformers, American.

Anodc (Platc) Lard ... Blue
HT -F Lead ... Red
Control grid or diode anode... Green
HT-, AVC or diodc load ... Black

Vhcrc thc secondary is ccntrc-tappcd, thc up
is BJark, and thc seiond outsidc'connecti.n is
Crte n / Black.

Af Transformers, American.

HT+ (HT- or GB in p
feed) ":.'.

-{node (C in parafccd;
Anode 2, on ccntrc-tappcd

pflmafies

Mains Transformer Leads.

(.1) British.

Ptimary:-

N{ains Common ...
10 volt tap
210 volt tap
230 volt tap
250 volt tap

Sccondarics :-

Rectifier Heater ...
Rect i f icr  Hcatcr  C. ' l ' .
HT \Winding
HT Vinding C'i'
Valve Heaters
Valvc Heatets C'I'
Additional Heaters
Additional Hueters C'I'

Static Scrcen

(2) Annricar.

Pr imary:-

Mains Common ...
l\fains tap
Flighest tap

Secondaries :--

... Black

... Black/Crun

... Black/Yellon'

... B/a*/Red

.-. BlackfBron,n

... Creen

... Creer/ Ye/lox'

. . .  Red

... Redf Ye//on,

... Bron'r

... Brownf Yellan

. . .  Blae

... B/ut/Ye//or,

. - .  B a r e  M r e

... Black

... Blackf Ye//on,

... Black/Rerl

:I

&

Red
B/ze

Bhu or Browtt
HT- or  GB . . .  . . .  Black
Control Grid ... ... Grun
Conttol Gtid 2 whcre tapped ... Green m Yellow

(conti.nued on next pege)
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Field Windings, Ametican.

Unsmoothcd
Srroothed
'I'appings

Speaker Leads, British.

'l 'ransformcr Prinrarr'
\ilinding

'l'ransformct Prinrar:r'
\0inding C'f

'l 'rlnsformct Stcontlatr'
$i'inding

Ti ic ld \ \ ' inc l ing

... B/ack,tRed

... \'e/low/Rei

. . .  Grel ' lRed

. .. (,rteu ci Brdt Jl

. . .  K r i

. . .ll--bi tec- ,\[aroon

... \-t//on' c:- Rlark

Wander Plugs and Batterv Leads.

t l ighcst  Posi t i r -c \ 'o l tagc ( t  l ' l ' )  - . .  Ktd

2nd highcst Positivc \'oltagc (H'l)... \1//ott

3rd bighcst Positir-c Volttgc (11'l'5... Creet
-1rh higbcst Posit.ilc Voltzrgc (II'l '). . Blae

l ,ow' Icnsion Posi t i lc  (L ' l  i  )  . . .  Pink
( i ,nrmon Ncger i re (L ' I  '  )  . . .  Bln1p

The Mail Otder Supply Co. announces that,
orl.ing to expansion of busincss, a nevr Mail
Ordct Office has bccn opencd at 3, Robert
Strect, Hampstcad Road, London, N.\f.1,
\(/ill readcts pleasc note that in futute ill Post
Orlerr should bc addresscd t() the abovc..
and alf other cnquiries to 24, New Road,
L,  r6d6. ,  F. . l  ,  rs  h i thcr to.

An illustratcd brochurc hes hccn rcce ivcd
fiom Stratton & Co., Ltd., ()f Birmingham,
giving dctails of thc latcst l:drj:tone lines.'l'hesc 

includc a streamlincd scmi-automatic
morse kc.v, fully ad justab)c, u'hich retails at
[.3i17 /6, an 'S' mctcr dcsigncd fot their 640
reccive r at 1',5/5,'0, a moclulation lcvcl indicator'
t [.8i15/O, a ctystal calibrator (signal generator.l
^ t  L72, /0 i0,  zrnd scvcral  othcr  interest ing l incs.

The Automatic Coil Winder & El/ecrical
Equipment Co., Ltd., of ri(/indcr House,
l)ouglas Strcct, London, S.\(1.1, havc scnt an
illusttatcd booklct c()ntainins cletails of their
famous -,11'O tcst instrunrents, t()gcthcrv/ith
clctails of thc dclivcry pcriul for cach nrodc'I,

A fbldct fiom Goodmans Industries, Ltd.,
of Lancclot Road, rJflcmblcy, Ntiddx., givcs somc
uscful data on their IIeavy Duty. 1-5in. and 18in.
Loudspcakets, and a suitablc linc transformer.
'I'hc 

latter has a handling capacity of 50 watts
AC maximum, and is wound to an impedancc
match as spccificd u'hcn orclcrinq.

'l'eclsnim/ 
Iulbrnaliar on /be Dry -.lccunalalor

is the titlc of a booklct rcccivcd from Vadey
Dty Accumulators, Ltd., of B1''P2s. 11ou6,
Rarkir.rg, Essex. In its 16 pagcs it explains thc:
construction lncl clcctricurl dctails of thc dq
rccurrru laror  r r rd is  u 'e l l  i l lustretcd.  Iv tanl
curvcs aro shov'n u'ith rcspcct of discha4;c
ratcs, influencc of tempctaturc on dischatgc, ctc.

( l l  l  )  . . .
( ( i l i  r  " '

\ l . i - r i r t r u r t t  G l l  \ cg : r t i l t  . : .

2nd maximum ( iL3 Ncgat ivc
. ] r J  r r r : r r imun t  G l i  \ cg r r r i r ' .

' '
Bron.tt
Grel'
lI-bitt

.\nv additional potcrrtial, such ts -ith grcirtcst
l{l' positive, oi 4rh grcrrtcst (}[i rtugative, is
l'ioht, rnd lny ccrttre tl-p lL'D/r.

bartridge Fuses.

60 nA, ts lack:  100 rnA, Grr l  :  150 rnA, Rr/ ;
250 nrA, lJronn: 5O0 ttA, \-e//ott'; 750 rnA,
Oreen ;1 Amp, Dark })he ; 1.5 Arnp, I 'igbt B/rc;
2 Amp, Pwple ;3 \.np, llt ' ltitt ;5 '\np, Black,i
ll '7titc.

" You'll probobll get it ot

Smilh's o{ Edgware Road "
The Book on how to matke i l ,
The Matcr ial  io make i t  with,
The Components to put in i t ,
The F4uipment to test i t  wi th,
T h e  C a b i n c t  t o  p u t  i t  i n .

(AND a fair  deal l )

H. L. SMITH & CO. LTD.
? 8 7 . 9  E D G W A R E  R O A D ,  L O N D O N ,  \ ^ / . 1

Near Edgware Road Met.  and Bakerloo

P h o n e  P A D . 5 8 9 l  : :  H o u r s  9 - 6  ( T h u r s .  I  o / c . )

*
We have the f inest stock of
Brit ish and American radio

books in this country.

Wilte or cott fot comqlete list-

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

l9-23 Praed Street, London, W.2



SMALL ADYDRTISBITNNTS
Readers'smal l  advert isements wi l l  be accepted at 3d. per word. minimum charge 3/- .  Tradc advert isments

will be accepted a! 6d. per word, minimum charge 6/-. If a_ Bo_x Number is required, an additional charge of
l /6 wiU be made, Terms: Cash with order.  Al l  copy must be in hand by the loth of rhe month for inse-rt ion
i n  t h e  f o l l o w i n g  m o n t h ' s  i s s u e .

TRADE

VALVES--10,000 in stock. Most types available. Scnd
for  va lve  l j s t .  enc los ing  S.A.E. :  Ransom.  Bond St ree t .
Br igh ton .

G6MN for the " hest " QSL s and approved lug
b-ooks. send for samples: G6MN, Biihge Srreei.
WorksoD. Notts.

Q.SL 's  and C.P.O.  approved l ( )g  books ,  sample \
l ree .  t rom Ark inson Bros . ,  Pr in te rs .  E l land.

COPPER WIRE. Ename!led, Tinned. Cotton.
Silk-covered. All gauges. Screws, nuts, washers.
soldering tags, eyelets. Ebonite and laminated
Bakelite panels. Coil formers. Covcred wires. ear-
phones.  e tc .  L is r  S .A.F .  Pos t  Rnd i , )  Supp l ies .  . l l .
Bourne Gardens. London. E.4.

KYNRAD SUPPLIES LIMITED--fhe prenrier Housc
for  the  Rad io  i \matc r r .  Mete  rs  0 .5  mA 5 /6  each:
Speakers  F l rc  5 j in .  u i rh  ' l rans l :s rmer  

l716;  Truvo\
6 in .  le rs ' l  r rn \ f ( , rmer  I5 / - :  V tu l t i -R i r r io  Ou ipur  Trans-
tbrmers 7/6; 60 mA Chokes 7/6: Valve Holders.
Ocn ls  u r  But ron  BJ \e  6 r l . ;  Condenscr :  Sp l i t  Sra tor r
5  pF and l0  pF l / -  each,  100 pF l / - ,  0 .1  mad.  l5O voh
l / -  dozen,0 . l  mfd .350 vo l t  and 500 vo l t  4d .  each.
0.5 mfd. 500 volt 4d. each, 0.25 mtil. 350 volt 4d. each:
So lder ing  l rons  60  wr r r  l0 /6 .  Th is  i s  on ly  a  smal t
sc lec t ion  o f  our  var ied  Srock .  Wr i le  fb r  t i s t ,  S .A,E,  to :
Kynrad Supp l ics  I  im i rcd .  lO anc l  t2 .  Spr ing  H i l l .
R i rminsham,  18 .

PRIVATE
WANTED URGENTLY. Permanent magnet loud-

speaker 12in. or 18in. model. Must be in good con-
dition. Also I A7 and X66 valves. Cram motor with
turntable, preferably with auto-stop and changer
MCRI. Reasonablc offers in cash for above or wil l
exchange any of the following items: R1155 receiver,
internal power-pack 230 v. AC mains. Excellent
condition, and in working order. American AC/DC,'
battery portable radio, medium wavc, excellenr
condition (makers Zenith Radio). l4 valvo home-
built communicirt ions receiver. Every component
brand new and sct only needs realignment and
w i r i n g  o f  t h e  t u n i n g  c o i l s . 5  w a v e - b a n d s , 2 R F ,
Mixer ,  Osc , ,2 l f ' s ,  no ise  l im i te r ,  S  meter ,  Mag ic
eye, etc. l2in. mains energised loudspcaker. Also
the  fo l low ing  va lves :  1 . l29 ,  832,  715A.  2 l l ,  PT l5 ,
807,  1625,  lR5,  6AK5,  6AG5,  6J6 ,  717A,  956,  955.
954, 959, 957. Majority of all other Dopular valves
and a few of the more remote types. Oflers to
ISWLi G 15, 64, Cavendish Road, Kilburn. London.
N.w.6. (write or call evenings.)

ENTHUSIAST'S RDMOvAL necessitatcs inrmediatr
sale. f,12 worth unused componenis, €10. Box 104.

SALE: MCRI. power-pack, spare IT4 and lT5. Special
l0 -16m.  co i l .  A lso  LS ampl i f i c r  to  march .  Pr ice  g l0
A. T. tsutler, 25, Crediton Road, N-w.10.

SALE, 1t55, Power Pack, Spcaker. Rcady to switch
on. Reason for sale: moving to house wilhout
electricity. f,18/0/0. Midwinter, l l , The Leaze,
llurford, Oxon.

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

" Engineering Opportunities " indicates clearly
how all engaged in the rapidly expanding
Wireless industry can safeguard their future
by becoming technically equipped to accept
highly paid key appointments that wil l no! be
affected by any return to competit ive labour
conditions.

This modern guide contains l l2 pages of
highly useful information. It gives full details
of our yery comDrehensive series of modern
WIRELESS COiJRSES, including General
Wireless, Short Wave, Wireless and High
Frequency, Sound-film Proiection Engineering,
Television and Radio Servicing, etc.

TELEVISION AND RADIO SERVICING.
There is no doubt about it that there wil l
shortly be an enormous boom in Television
and unlimited opportunities for trained men.
Our spaial TELEVISION and SERVICING
Courses are fully described in rhe handbook.

WE DEFINITELY GUARANTEE
. .NO PASS-NO FEE ' '

The Wireless industry is alive with possi-
bilities. In your own interests you should
write for your copy of " ENGINEERING
OPPORTUNITIES " today. It wil l be sent
FREE, and the book is bound to indicate
mgr.e o.pportunities which otherwise you
mrgnt mrss,

ERITISH 1I{ST. OF E]{GII{EERIIIG TEGHI{OLOGY
854, Shakespeare House,

17/19, Stratford Place, Inndon, W.l.

METAI. WORK
with a Difference !

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

and layout .

Forfull detoils ond oddress of neqest ogent, contoct-

L. J. PHTLPOTT (G4Bt)
(E. J, PHILPOTT)

Chapman Sl., Lou ghborough 1s1.266a
Le ics ,


