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1 T is  wi th great  p leasure that  ue pres( 'n1
I  t  he 6rs l  r rumber of  otr r  neu jorrrnal

I  . ' , I I IE  RADIO  CONSTRUC ' IOR. ' '
We wcre the first to produce a post-rvar

amateur radio monthlv publication and our
exoeriencc with that ionrnal-The Slzort
Waue Nras- has madc us real isc what a
large section of the community is norv
makinc radio its hobbv. Short rvave listen-
ing anit the builcling of short rvave rccciving
cquipment has shorvn a boom almost as
remarkablc as the boom in broadczrst recep-
tion after the first World War, rvhilst
amateur transmitting is at present enjoying
a popularity quite unique in its history.
Still more interesting is thc demand for
literature of all t.ypes devoted to thc hobby
of radio. As we her.vc said be{ore, the live-
liness of a hobby can be judged from the
arnount of literzrture avzrilable for its oar-
t ic ipants and judging f rom the l r rc ient
demand for suitable literzr.ture, radio as a
hobby u'ould seem to be in ;rn extremelv
hea l t hy  cond i l i on .

A feature of our Short l41aue Neze.rs
correspondence has been the frequently
repeated request for rnorc :rnd more con-
structional material. Pressure on thc avail-
able space in Ilne Shoyt Waue Neus has
precluded us f rom giv ing as many con-
structional features as we should ]rave
l iked,  and there seems no possib i l i tv  of
rectifying the position for many months to
come. To satisfy this demand for construc-
tional art.icles we decided therefore to so
ahead  w i t h  t he  pub l i ca l i on  o f  a  j ou rna l  f o r
the radio enthusiast whose primarv interest
i s  i n  cons l r uc l i on  r ; r l he r  t han  i n  DX  No te . ,

VIIF Nervs, Broadcast Data, Amateur Band
Ncr i  s  and sc on.  \A 'e propose cover ing as
q'ide a field as possible in the *'ay of con-
siructional features in "The Radio Con-
structor" and wc shall devote space to
amateur transmitters, amateur and general
aoverage short wave receivers, normal
medium ald lons u'ave bro;rdcast receivers,
car radios, gramophone and public address
amplifiers, radio test gcar, radio controlled
modcis-in fact any aspect of electronic
equipmenl u'hich could be built by the
hornc consiructor.

We propose, also, including a certain
amount of theoretical mzrterial in each issue
as this appears to be popular, but we shall
confinc such zrrticles to those likely to be of
use to the constructor. Each issue will also
contain a brie{ summary of. rardio conditions
on all bands during the past month so that
constrtrctors may know x'hart to expect of
the apparatus thcy bui ld.

Wlren rve started the Shovt Waue Neus
lve asked for our rc:lders commcnts-and
rve sot them. We h:rvc moulded thc Shott
ll:aie Nens accordins to the criticisms and
suggestions its readeri have made from time
to time ;rnd rve feel that much of its suc-
cess is due to thc fricndlv spirit of c<.r-
opc r ; r i i on  r vh i ch  ex i s i s  be luecn  

- r eado rs  
and

cd i t n r i a l  s l a f I .  We  sh ; r l l  ca r r v  t h i s  sp j r i t  on
i n to  "Th r '  Rad io  Cons t  r u i t o r "  ana  we
accordingly ask readcrs for their opinions on
our first number. Tell us s'hat you want
ancl u'e rvill try to fill 1.1-re need.

Here then is our first numlrcr. We hooe
1 'ou  i v i l l  l i ke  i t  and  6nd  i t  o f  va l ue  i n
Jnabling you to get still more interest out
of your hobby A .C .G

N  O  T I I ] D  S
THE EDI' I 'ORS invi te or igirral  corrtr ibut ions on

c o n s t r u c t i o i l  o I  r a d i o  s u b i e c i s .  A l l  l l a t e r i a l  u s e d
rvi l l  be paid for,  Art ic les ihould be clear l l '  rvr i t ten,
preferabl l -  t t ' l lewri t ten, ancl  photographs should be
clear aud sharp. I ) iagrans need nct be large
or perfect ly drarvn, as our draughtsman wi l l  re-
draw in most cases, but relevant i f l forntat iol  should
be included. Al l  I {SS Dust be accornpanied bv a
s t a m p e , l  a d d r e s s e d  e n v e l o p e  f o r  r e 1 , l 1 :  o r  r e t u r n .

Each i tem must bear the sqnder 's name and
a d d r e s s .

CO\{PO\EN't-  REVIEW. Manufacturers, ppb-
l i s h e r s ,  e t c . ,  a r e  i n v i t e d  t o  s u b m i t  s a m p l e s  o r
i n i o r n a t i c n  o f  n e t '  r r r q l u c t s  f o r  r e v i e w  i n : t l i i : s
s e c t  l o n .

.- \LL CORRESPONI)ENCE should be adclressqd
t o  " R a d i o  C o n t r u c t o r , " . i 7  M a i d a  V a l e ,  P a d d i n g t o n ,
hndon. W.9. Telephone CUN 6-579.

AUTHENTIC AND UP-TO-THE MINUTE INFORMATION ON V.H.F.,
.A"MA.TEUR ACTIVITES IS GIVEN IN OUR MONTHLY PUBLICATION

BROADCAST BAND AND
"sHoRT WAVE NEWS."
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A lleeade Besistaritc,e Box
By G2ATV

A DECADE resistance box is quite a
A useful  instrument lo have 

' in 
the

L r- shack, particularly for those who
wish to carry out serious experimental
work. The one described here was built up
in order to calibrate a resistance-capacitance
bridge, the balance potentiometer of rvhich
was found to be non-linear to a sufficient ex-
tent to render inaccurate the normal method
o{ calibratins. Those who are interested in
the uses to which such an instrument can
be put will find much useful reurding on the
subject in the "Radio Laboratorv Hand-
book" by M. G. Scroggie.

The Grcuit of the decade box is shog'n
at Fig. la. It consists in effect of three
switched variable resistors in series, each
sub-unit comprising ten resistors, any
number of which can be switched into cir-
cuit as required. The resistors in any one
unit are of equal value, but vary from one
unit to another, being arranged for con-
venience in ratios of l0-1. Thus. in the box
in question, the lowest value unit contains
ten resistors of 10 ohms each. the next unit
ten resistors of 100 ohms each, and the
third unit ten resistors of 1000 ohms each.
It is thus possible to set the box to any
value, in steps of 10 ohms, from 10 to 11100
ohms. Lower or higher values could be
chosen, of course, bu1 the values given are
those most easily constructed.
)

Constructional Details are as follows.
The case is of sheet iron with an aluminium
panel thick enough to take the fixing
screws. The overall dimensions are 9 inches
long by 3 inches wide and 3 inches deep.
Both case and oanei are finished in black
crackle. The dials are of frosted aluminium,
the numbers being stamped on by means of
"Imperial" number punches, and after-
wards filed in with cobbler's heel-ball. The
indicators consist of raised head 4BA
screws, with the slots filled in with white
oaint.- 

The switches are of the Yaxley pattern,
single pole-twelve way, and have each two
banks, which are connected in parallel to
minimise contact resistance. The resistors
themselves are wound with 40 swg
enamelled Eureka wire, and two methods
of winding were used as shown in Fig. lb.
In the case of the 10 ohms resistors, paxolin
strio half an inch wide and a sixteenth inch
thiclk was employed for the formers, the
direction of winding being reversed hall
way along in order to minimise reactance
eftects. With the 100 and 1000 ohms
resistors this method would have resulted in
unwieldy sizes, and they were therefore
wound in slotted formers. These can be
turned up in a lathe from fibre or ebonite
rod, as in this case, or alternatively they
could be wound on the stripped formers of
old tvpe RF chokes. An even number of
slots ire required in each former, the direc-
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tion of winding again being reversed at
every other slot. Denco polystl'rene coil
dope was used to fix the turns in position
once the resistors had been finally checked
for accuracy.

In the instrument described, this check-
ing was done with the aid of a bridge, trvo
"standard" resistors of 100 ohms enabling
the 1- l  rat io poin l  to be accurately deter l
mined. It was then a simole matter to u'ind
ten other 100 ohms resis iors.  These ten in
series, and one of the standards, were next
connected to the "Match" terminals of the
bridge, and the 10-1 and 1-10 ratio posi-
tions established. From these it was then
possible to construct the 10 and 1000 ohms
resistors. Each of the latter were further
c.hecked in the "Match" terminals asainst
the ten 100 ohms resistors,  and the t in l0
ohms resistors against one of the standards.

Where a bridge is not available, the
resistors can be measured with fair accuracy
by means of an ohm-meter. In this case ii
is advisable to purchase a "standard" for
each of the ranges required, and to use an
applied voltage of such a value that an
almost full scale reading is obtained.

The box illustrated has been tested on a
Sullivan bridge, and was found to be
accurate to rvithin -r 1 per cent. on the 100
and 1000 ohms units, and to rvithin +2*
per cent. on the 10 ohms unit. It is not,
of course, necessarv that the resistors for
this instrument be home wound. Where the
higher cost is no objection, resistors I'ith
a verv high degree of accuracy can be pur-
chased, as, {or example, the "Spot-On"
rvirervound resistors, which are accurate to
rv i th in +.01 per cent .

uN t f s f E N S HUNOREOS

A
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Fig.

The Ed,itors inoite . . .
I Articles suitable for inciusion in this journal.

I Constructive comments and suggestions on the magazine.

I Photographs and short descriptions of readers x,orkshops.
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The Straight Beeeiver
A hrief outline of the tl elorY

By H.A .  Emm

f I - - \HE St la ight  .  ] lcr 'e i ler  consrsts

I  o r ima r i l v  o f  a  d t t ec to r '  o r  demodu -
I  i " i ; ; ' ; .J  i '  i .  not '  mort  correcl  l \ '

t"r-"dl"'trl 
-*hi"h 

^uy be addcd radio-

i r "" r" -" .u and/or  audio f rcquencv s lages o[

l i- ' l i ini ir i" ' . l-.t us f 'rsi considci th-c
;#;;;l e;-oclulation, rvhich is essential'
i".ia""tuftu, in any type of receiver'

A t  t he  l  r i t l l sm i t t c r ,  r ad io - f  r t ' q t t cnc l '

cu r ren l s .  s c t  up  i r r  t he  r r e r i a l s .  P roducc
electromaqnetlc waves which' at their desti-

;;;;;, in"cluce similar currents in miniature

in 
-th"' 

t"c"io'ing aerial. This aerial is con-

nected in the ieceiver to a tuned circuit'

* f t i . f t  - " "  consist  of  un in61Ll61an1 n and

" " . i "U f "  
c i pac i t anco  i n  pa ra l l e l '  and  ac ross

uhich is  dcvcloped an osci l la tor l '  \ 'o l1;r t re '

Th i s  vo l t aqe  ca i t no t ,  houcvc r '  ac l ua te  l l l e

. ra i t  a,  or  phones for  the lo l louing roasons'

i I i =a ,  t f - t "  l t " r , , g , ' va l ue  o f  t hc  osc i l l a l o r l '

;;;;;;tlt *r., ,o anv two consecutive half

; ; ; i ; ; ' " ; "  cqu ; r l  and  oppos i l c '  . nd .  t l t r t s

c l nce l  ou l .  Sccond ,  l l l e  ( one  ( ) r  d l aph ra€ lm

ir* 'o- tut i . " i rv  incapablo oI  v ibral inf ;  at  radio

{re 'quencics.  ; rnd even i f  they did respono'

t he^ f r equenc i cs  *ou ld  be  above  t he  aud ln l c

iattee, i.td so would producc no impressron

on tnc e:rr'

l n  t hq  case  o f  ICW'  o r  i n t e r rup led  co t t -

tinrious wave, the carrier is modulated at

n"Jin-i."q"""cies, that is, the ermplitude of

the oscillitory current varies at a frequertcy'

oi ft"q""""i"i, within the audio range' Now

if we can remove every other half cylce' we

r iut i  
"ut" i "  

a radio i rcquency curre.nt  the

ampl i lude of  which wi l l  vary accordlng.  to

the- modulal ing f requency or  t requencles

and  t hesc  va r i a l i ons  o l  amp l l l uoe  s ' l l l

operatc a speaker or  phones.  In the case ot

a'W, ;t 
"oitti.toor. 

riave transmission' the

""..i", "or."ttt 
is unmodulated, and the

i . " i in"a hal f  cycles wi l l  merely produce a

ser ies of  c l icks in the output-  devrce' .so . I l
is necessary to modulate such a carrrer ln

the receivei, a process which will be further

discussed later.

The DETtrCTOR, or demodulator, is

essent ia l ly  a rect i f icr ,  that  is .  i t  a l lorvs

"r-,ti"nt 
io flo* in one direcl ion only' In

oractice, this is not achieved, but there are

ieveral devices that have a much greater

resistance to the flow in one direction than

in the other, giving an excess of current in

one direction in the form of pulses, each of

a

-_

rvhich n'i1l actuate a reproducer' If these

oulses occur at  an ar- td io f requencv ; ts  theY

" r ' i t t  

i t  r t t "  s i gna l  i s  so  mod t t l a t ed '  t hcn  l ne

. t r"" f . " t " . i  r t t " ton,  t  u i l l  produce an audible

. t " l  
"  

- ,  

" t* -p."d ing 
1o that  f  rcq uency I t  is '

o f  c r , t t r se ,  necessa ry  t ha l  t hc  ou lPu t  c l r cu l l

of  the detcclor  should Possess.  some lm-

L rc r l anco  ac ross  wh i ch  t he  va ry l ng . cu r f en r

i , .n oro. luce a s imi lar  vol tage'  and wnerc

ih. ,'"p.o.ir."r docs not fulflll this P.urpose'
. r - . t f - t " "  s tages oI  audio ampl i f icat ion.  arc

uscd,  then the impedancc I  akes t  he rorm

; i - ; ;  AF choke,  t r insformer,  or .gr id leak '

The RF component st i l l  present . is .  rem,ovco

bv means oI  a s implc f i l ter ,  lvhtc l t  wt l l  De

.li"c.,.sed in more 
-detail 

later' There are

i.i*" 
"iuo"t 

of dctector, but rlost su{Ier

i:tolri i"idnsitivity, so rve will confine our-

selv<s to such zis are used in short rvave

re< eivers.

Fig. I shows :r practical circuit usrng- a

aioJE 
"uf"" 

as a demodulator' In a diode'

current flows only when the anode is a't a

;;i;;ii"i posilive with rcspect to tl.'"

cathode ( f ; lamcnt) .  Thus,  when a . radro
i i i  ou". . t " .utrent  is  appi ied to the ^pr imary
Ll ;f th;' tuned circuit, during posttive natr.-

cvcles the vol tage bui l t  up across. .L l lLr

and appl ied to the diodc anode wl l l  cause

;i;;";'it flow from the anode, through L2'

Ii' i ;;d R2 to thc cathode' In speaking oi

currel l t ,  we are here re lerr ing to thc

electron flolv. Thesc pulses of RF current'

"urvi"e 
l" amplitu<le according l"^ Sg

t"" i r i i t i "e f requencies,  wi l l  charge 94 u"{

CJ,  the re iu l tant  d ischarge through l ( l . ,ano

RZ producing a DC potenttal across tnese

i".lti"tt."., ind on this potential will be

super imposed others correspondlng, to tne

-odr l^ i ing f requencies.  Thus,  in the out-

;il; h?t" tht"" comPonents, IF' +.F
ind DC, of  which we need only tne auclo

frequcncies.

The DC component is removed by insert-

ine a capaci tancc C4, the reaclance ol

*fii.n -,i.t be low to those audio fre-

q""""i"" that we require to pass on to the

;;;-.;*;. The unianted rtF comPonent

ir.Uu-p"&"a to the negative line' -.1su1l.lY
;r i t ,  uy the capaci tanies C2 and C3'  The

;;1;# of thele must be low comPar-ed

*itfr lft" impedance of R1 and R2 at radio

ii"o""""i".,' u"t the revetse at audio

freo'uencies.
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R A D r o  c o N S T E l q l r e n

r,eaky-Grid i,"of;.n'"ut" 
a tarsl .'*"'1.:tt1:t.*"::

Dgte6tlOn 
eithougl shown in parallel with the grid

Fig. 2 shows a triode ,'arve used as. a ;:"*":i:i:$,T3ilt"&".rii*?hiil"r=
srid-leak detector, u"a' 

"J-l1ti"J" 
*itf, ii-"" Tt will be found that the "earthy'

I.ie. t *iil show that it can^ be regarded .tta-"t itr" leak is taken to the positive side

".t'.- 
ai"al ae"ggau]1tor 

"f"rf"*"a -UV 
a of the flament' ot to 

"""3ritff.O?ffit::
iii.j" J"ioftn".. if , yZ'i"i Ct again iorm a-cross the filament. The re

tho tuned input circuit,td'ti?, 
^;;;i.;i 

ifttt-*ittt some valves, grid current' which

erid taking the place 
"i 

iit*-ai.a" "node. 
is essential for detection, does not flow un-

?r,i oc'p3t";tt"i uult up'i"r"rslrre g.ia t".r-tr'" grid is at a potential 
ffiltii;-:iil ,

ffi 
"R; 

i'r""t-ltt" ltia "-i"gu1i"; 
bias'"the respect t6 the negative side

;;;"^;;;;id;'"a uE 
" 

triod6 thus working

;;^;"i;;t A amPlifier, the outPut in the

anode toad impedance rri"u"i"s-"".;PjI Anode Bend

3;*.,,::-,::i?',.T,ii:"J#t'r 
'i5l1i;u'ff".ii nereerion I

iate" to the hext .,^?i""Ba." 
ff,:ni'iY rhis {orm of detection has an advantage

:iB3:il3: l,?r,ol'Tlo3u"""i""al.i "ooi"", 
ii """''^it'""* 

'r;;"i"";iv 
a','"iir"J i" tt'"t "it

th8 anode impedance tt't""i-ii'" ]o'* or urr does not dainp the t""td 
lXl"l,"'i,!fft;t33

AF transform"., 
"*""pt'ii""-1ii"-tutt"t 

ir that selectivity is unafiect

parallel-fed. The grid 
"ffiii.fbZ-.tt""fa 

ttt"ar"-" Uiggir input than the leakv grid

have a low reactance t"-iil"^ ni' signat in- detector, Utii' is not so. sensitive to weak

nut, indicating a high .#."ity,"^Bri ttt" .ig""ir.'e typical circuit^is shown in Fig'

ilt*ettif ::i5*:al{#nil'';"*f1.f ,f t'x':;i'1il-"".,'ird;"''l?:';;#
that the capacitance a;"ht;g* between F1' or 

-by 
me.ans 'of , 

the G

nil*txr"f :JT;lt*i"{a*irx:iti[:dli{_!{:'"i1;:'g.3,Yi'1"'".1i'TT'ii;
i'Ui"Sr::d;i"iJ^i-0dp;;l'""ii nr-21' ll',"ri":"""n";1:"'.i:;'1i.f,:ttt" :ifr{'""il:
t 

Tfi€t?lil-""rrent detector, as it is also top or ld*er bend' In practice the lower

f.".*il,"1"-.""".iti"" lo *itt^'tignals' and.in bend is most used'

this direction can be i;;;";iril;;ved by 
'il 

;";i;4" of no--s-ignal' a steadv anode

usins an RF tetrode .i;;il;*#;; Jf 
"";;;"i";iii 

no*. wri"1 a moduljted RF

a tr-iode, tlougl *o,ki5;" ;;;dii'il"" 
-u.i" 

siinal is applied' tt' 
"t-*":{t":;"o"iitiil:

more critical. Tte .,oriagE tppti"a to tttt hilf-cvcles will in efiect ca

screen srid wiu be ,.ii"i ,1""."iriid;"bii .;p]#d bias voltage, and the mean anode

influencb results, 
"na 

i!'u-suJty-Uest wheir 
";il;i 

*ill tit", 
'whereas.,duri"g 

":qi:ll: 
I

;;l;";;*;ii t"ltio,,..i ti''i"i lt'"-"'oa"' n::t#"J""'""t:"u Jil"?"Jil"'."i? Jfii';j:?1
it'd ""'""" 

decouPlingroc'Bffit'ff;,"-.1ii ti;"tir;" ;r, trrut tr," pi.i"'" .r rectific'a-

li;il i.:::".':tlf"T"tvpi"u,t arransement tio" l" t'ot-^' perfect as'*ith the diode'

being to use a small'Jrp"tito, of- some iji"i-tio" riill result if the input is

300 
- 

ppF for RF ," "?11.'fii "*it"n -. 

"f 
f"*.J to drive the grid oositive, and

.1 rF for AF. A value cornmonly -used for rii""ii"ity *ilr also .ifier. 
- 

The output

*iinj:.tt6,,'ffi;:tg:: *tl'"$j*'.': ll"::'*lX't:i,llinX"if,"""'%ilf"1""'.:5
hieh impedan"" -"t,,"'ih""t ei: ii"t'tto'^"t i" *t"'t"* J the leaky-grid defector' The

co-upline is seldom 
"rti.lf"?i"ty, ""f""" "*a "t"tdy.pC.tt 

blocked-od'^-and the variations

in i. palallel-fed circuit. 
' at aridio frequency passed on to the next

Lik; the diode, the grid-leak detector has 1t1S1 bf-aeins of the. couolins capacitance

the disadvantage of 
'a;;;i";-ih; 

tyn-ed c4:The'RF component is f'vpissed to earth

input circuit, urra 
"o "r-,fif 

i"h";;j""ii;iit tv .ni filter co'nsisti"g..of ihe radio fre-

to-be poor. To some #""tiil"; u" 
"a'- 

qir".."y choke,-and capaditance c3. The bias

&. ifo;ih;i th;-;;;;r" ol--rig"ur-"ort- clapacitance c2 must have a low reactance

i!?i, uv 1?ir;s ;ii; sd'd ;A;toiana leak at'both audio and radio rrequencies'

tJ a tapping oh tt" iniu"ill*i)lrt'" ""ut"r 
Again' an RF tetrod" 

,?l.n??1"t1"."J"i^,t?f;
itrl iliiiiiE 

"p"i"ii"-i"-tt'" bottom of the used' and the same rema
winding, the greater will be the selectivity' the leakv grid detector' both regarding

but th6 weak-er wilt be the signal. unlike op"tuu"g"oiditiott" and the nature of the

the diode, ttre gria-Ji..l; 
"a%i".i"r 

*iU a'node iripedance. [To be continued]
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The oo Good Companion " Reeeiver
I)esr:ribing an AC/DC Broadcast
lfand TRF:f of flexible design

By " CENTRE TAP "

S its name imolies this receiver is
intended as i comoanionable set
which can be carried from room to

room, on holidays, for fireside or bedside
use, in the workshop or nursery, indeed
anywhere where either AC or DC mains
are available. At the same time, it is
capable of standing up to hard everyday
usage if required, although a set of this
description, fitted with a small speaker, is
best suited to a multi-purpose role. Ample
volume is available and with a large well
baffled speaker, reproduction comparable
to an expensive radio-gram is possible from
the local broadcasters.

It was at first proposed to design the set
as a midget but had this intention been
adhered to, the scarcity of midget com-
ponents would have been a stumbling
block to many would-be constructors.
Ifowever, for those readers who possess, or
are able to obtain midget components,
dimensions considerably smaller than the
original are easily possible-the layout

adopted leaves ample room for a midget
speaker to be mounted direct on the
chassis as seen by the photograph.

O Circuit

The technically minded will readily
recognise that anode bend detection is em-
ployed. This is general practice for receivers
of .this type both in commercial manufac-
ture and in home construction. While the
anode bend detector is not as sensitive as
the leaky grid, it is capable of handing a
stronger signal and less liable to distortion.
It will be noted from the component values
the bias resistor of V2 is 250d0 ohms-.this
value is fairly critical as also is the value
of the resistor in the screen to ensure the
valve working on the "bend." The bend of
course is the lower curve in the valves
characteristics. It is of interest to note that
the anode current rises as a signal is accur-
ately tuned and indeed, a meter can be
inserted in the anode circuit to act as a

?
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tuning indicator. This is the opposite efiect
to thtt obtained rvith leaky grid detection
rvhen the anode currenl falls as the signal
is correctly tuned.

O Simple Operation

Volume is controlled by using a variable-
mu RF stage making for simplicity both in
desisn and use. No reaction control is
necessary. With a small adjustrnent,
described later, the regeneration is suffi-
ciently good throughout the tuning range to
keep the sensitivity to a high levcl and
little, if anything, is lost by dispcnsing
with the reaction circuit generarl to leaky
srid TRF reeceivers. For the sake of siu-
plicity and compactness it can bc con-
structed for medium waveband rcception
only, but by the addition of further coils,
or a dual waveband coil, long wa\te receP-
tion my be included. Satisfactory receirtion
obtainable from a small throw-out aerial
and 15 ft. of flerxible u'ire should be found
ample and in m:rny cases a shorter length
will prove adequate. In cases l'here the
receiver may be used in badly screened
positions such as in ground-floor flats some
distance from desired stations, a clip may
be fitted to the end of the aerial which can
be .attached to any suitable object to serve
as an aerial extension. The u'riter used a
receiver of this type in part of his Army
career and regularly found the springing of
W.D. bedsteads admirable for this purpose!

O Valves

Any chain of suitable valves all of the
same current consumption may be used
irrespcctivc of their voltages-the voltage

Shouing an al -
tevnaliue r ecl ifitr
c i v c u i l  u s i t t g  t t
s e l e n i u n t  t t r c t a l
rcctiJier .

'r'8

is dropped to the required figure by a line
cord or a suitable resistor. It is thus
possib le to mix 6,  12,  13,  25,  35,  50 and
70 volt valwes if required, all in series so
long as their current consumption is of the
sarne order. For the more knowledgable
reader, valves of diffcrent ratings may be
substituted providing that shunts zrre used.

I f  the valves chosen are 617,  6K7, 2546,
25Y.5 plus a 12 vol t  . -3 Amp. p i lot  lamp,
their total voltase rvired in series would
be 74 vol ts,  and. f rom a mains supply of
230 vol ts.  1.56 vol ts would have to be
dropped. To find the resistance nccessary a
simple c:rlculation in Ohms Law is made,
v iz. :

'I 
56

;  
-  

equa l s  R  (520  ohms)

and a length of line cord capable of carry-
ins .3 A is cut. Constructors w'ithout a
reli:rble meter for measuring resistance may
calculate by length-the resistance of the
cord is specified by the makers as so much
per foot,

For constructors preferring to use a .15 A.
valve l ine-up (12J7,  12K7, 50L6, 3524
plus 12V. .15 A.  p i lot  lamp) the resistance
of the line cord is similarly calculated. Their
voltages total 121, and {rom 230 V. mains,
109 V. rvill have to be dropped. This we
discover to be approximately 721 ohms.

1.)q' 1 .  
e q u a l s  R  ( 7 2 1  o h m s )

. l )

If a rectifier of a maximum AC anode
voltase of less than 250 ohms is used, the
s.,pplj' to the rectifier will have to be tapped
off down the line cord and in this case
allos'ance for the HT consumption must
be made. 50 mA. will be near enough to

SELENIUM
RECTIF IER
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suit this requirement and the calculation

will become:

L91 
"qo"t. 

R (545 ohms)

An'i deviation from these valves, provid-

ine ihey are equivalent types to -the
orieinals, is permissible w'ith correspondtng
adiustment io the line cord. As alread-y

mdntioned it is possible for the more ad-

vanced. constructor to use valves of odd

current ratings by employing suitable shunts

across the valves of lower consumptton
and the shunt values determined by apply-

ins Ohms Law. It is to be noted that the

deiiener prefers the use of line cord instead

of i drobper resistor as the former keeps

the heat^ but of the cabinet and permits

smaller chassis dimensions, but there is, o{

course, no objection to a dropper resistance
on other grounds. If one is used, the leads

to it shou-id be made by terminal joints in
preference to soldered conneciions as the

heat will frequently meit the solder joints'

O Alternative Rectification

An excellent alternative arrangement,
which is used in the model illustrated, em-
olovs a selenium rectifier. This means, of
iou?se, that a voltage fed to the valve
heaters is smaller by the value required by
the valve rectifier, i.e., a larger value mains
drop or line cord is required. This alterna-
tive arrangement is shown in Fig. 2. Assum-
ine the valves used are, as in the model,
6I<7,  617,  25A6 and no Pi lot  l ight ,  the
total  v i lve vol tage wi l l  be 37,  leaving 193
volts to drop. The required resistance will
be:

1 9 3'- , "  
equals 643 ohms apProx.

, J

Advantages are that the selenium rectifier
is more ro-bust than a valve and can be
considered permanent, while there is iittle
difierence i; initial cost.

O Speaker

The speaker used may be either -of the
permatteirt magnet or of 

-the 
energised type.

in the latter dase the field is used instpad
of an LF choke and a more compact con-
struction obtainable. A field resistance of
500 ohms would be a suitable value but as
these are not generally readily obtainable,
a permanent iragnet 

'-as 
uied with the

original and an LF choke mounted on the
chassis, used for smoothing.

O Wiring

In wiring up commencement should be
made with-the valve heater circuit and it

10

is important that the detector valve is at
the eirthv end of the chain, as shown in
the theoretical circuit. The heater wiring
should be of healy gauge, well insulated,
and the leads keit cloie to the chassis.
With the detector at the earthy end of the
chain, lhe order of u'iring is RF, LF and
rectifier: this is, of courie, to keep hum
level at a, minimum.

The coils are mounted one on the sub-
chassis and the other above chassis and as
a further precaution against possibility of
interaction-the former can well be mounted
horizontally and the latter vertically'
Trimmers on the two-gang capacitor may
be used if the set is designed for single
waveband reception only, but for mo,re
than one band- separate 

-trimmers 
may b9

mounted on each coil. If well matched
dual-waveband coils are used a single
trimmer may be all that is necessary and
the best adjustment for both medium and
long wavebands can be found by experi-
ment. If seDarate coils, such as the Wearite
tvpe "P," ire used it is better to mount the
tiimmer on each coil itself and the trimmers
(if any) fitted to the two-gang capacitor
either iemoved or ignored. With the Premier
coils, used on the original set, a trimmer is
necessarv onlv on the MW band; and the
switching ariangement is shown in the
circuit diagram by dotted lines.

O OnlOlf Switch

If a variable tone control is used the
on/ofi switch may conveniently be ganged
rvith it, but it is inadvisable to use a
switch coupled to the RF volume control
owing to fhe liabitlty of introducing hum
in this most sensitive part of the receiver.
The value of the volume control is 10000
ohms but for those who prefer a control
which spreads the volume range more wideiy
through its rotation, 5000 ohms may be
used. The designer prefers lower values for
this purpose; only too often does one meet
a control which reduces volume to inaudi-
bility in less than. a third of its travel, and
alter all if it is wanted to reduce the
volume level to nolhing it is more economi-
cal to switch the set completely ofi! A fixed
bias resistor is used so that when the
volume control is fully up some small bias
is applied to the valve. The biassing circuit
is deiigned to maintain constancy of tuning
irrespeclive of the setling of the volume
control. The rest of the circuit does not
appear to call for much special comment
and it should prove simple and straight-
forward even to the beginner, but there are
a few points to be noted in making final
adjustments.

\-
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The rece'iuer as seen

from the rear.

O Regeneration

As previously mentioned, reaction is not
used. Owing to the close spacing of the
stages there will be ample regenerative efiect
and this can be controlled by positioning
of the grid leads to the detector and RF
valves. They muet not be screened and if
the regeneration is not sufftcient to give full
volume these leads should be moved closer
together. If the contrary is the case regen-
eration is excessive when the volume con-
troi is fully up, oscillation will result, and
wider spacing must be allowed between
these grid leads. The most suitable adjust-
ment is found by tuning to the sta.tion of
the longest wavelength on the band for
which the set is to be most frequentlv used
and spacing the grid leads to give jrist the
right amount of regeneration without oscil-
lation. As the set is tuned to stations of
shorter wavelength it will, at some point,
slide gently into oscillation. This will dis-
appear as the volume control is slackened
ofi slightly, leaving the set at its maximum
sensitivity.

O Mains C-ocrnection

When used on DC mains, the receiver
will only work when the plug is connected
one way round-that is when the positive
side of the mains is connected to the anode
of the rectifrer, and if after the usual
warming up period there is no response, the
mains plug should be reversed. With AC
mains, the set will work whichever v/ay
rou,nd the plug is connected, but it is poi-
sible that in some cases a slight tendencv to
hum (on signals) witl be fdund. This Lill
disappear when the mains plug is reversed.

A small throw-out aerial of about 15 ft.
length will be ample as a signal collector,
but an aerial of greater length may be
used, particularly if reception oI more
distant stations is required. No earth con-
nection is needed but if one is used it must
not be connected direct to the chassis, but
through a high-voltage working capacitor
(of double mains voltage) as shown in the
circuit. It must be remembered that with
AC/DC sets the chassis is alive and care
must be exercised in handling. The capa-
citor in the aerial circuit (.001 pF) should
be capable of comfortably withstanding
mains voltage and is included as a pre-
caution against damage should the throw-
out aerial ever come in contact with "live"
objects or wiring.

The grub-screws of the knobs should be
well sunk below the surface so that there
is no possibility of the frngers making a
chassis potential contact at any time.

No particular suggestions are put forward
as to a cabinet design as it is felt that most
constructors will have a number of special
uses for a set of this type. Most will prob-
ably prefer a compact cabinet and its con-
struction of course will depend on the
materials and workshop facilities available.
Messrs. Premier Radio supply a moulded
bakelite cabinet eminently suitable for such
a purpose and which is made to fit with
the chassis and control layout as shown on
our model. Others may prefer to incorporate
the set in a bedside cabinet or occasional
table when it is possible to use a reading
lamp as part of the voltage dropper; so it
is felt best to leave the question of housing
the set to each individual constructor.

1 1



A 2' t.1- Output Meter
By LIONEL HOWES, G3AYA

t-T-\ HE useful output meter illustrated
I herewith reallf was constructed for

r the very modelt sum of 25/-' despite
the professional appearance o{ the finished
iob!'The meter its-eif, a 4 inch moving iron
.q.C movement by E. Turner of High
Wvcombe, was purchased lor 15/- at the
io ia l  

'surplus s lores."  From the same
soo."e 

"atie 
the case, which originally

housed an eliminator, and which put the
exchequer in debt a further five shillings.
It wai in eood condition and a thin coat
of black enimei restored its original pristine
aDDearance. The handles cost nothing,
biins manufactured at home from some
mild- steei rod discovered in the junk box.
The further five shillings covers the cost
at one time or another of the Iew remain-
ing components needed.

Circuit

As will be seen from the theoretical
diagram, the circuit is not at all compli-
cat6d; in fact it is simply a multi-range
AC meter with capacitors fitted in each
input lead in order 1o block any DC which
mav be Dresent in circuit. Of course, an

elementary instrument of this type will not
meet the requirements of those who wish to
measure output in actual milliwatts, but it
does provide at a low price a means of
accurately measuring the effect (in terms
of audio output) of adjustments to a
receiver or amplifier.

It may here-be remarked that an output
meter is not a satisfactory substitute for an
S meter-an R7 signal will not necessarily
give a higher audio reading than an R4
signal, as the depth of modulation has to
be considered.

Construction

Little needs to be said about construc-
tion, except that the resistors and capacitors
should be rigidly mounted-for preference
on a mounting strip. Cl and C2 are of the
tubular type, and a capacitance of 0.1 pF
is suitable. Rl, 2 and 3 should be capable
of dissipating several watts, as the meter
rvill, if of the moving iron variety, have a
full scale consumption of at least 10 mA,
and orobablv much more.

A 
^refinem-ent 

can be added in the shape
of an extra pair of terminals to bypass the

'caoacitors. which would make the instru-
m6nt suitable for measuring mains and
vblve heater voltages, thoug[ in this con-
nection too much reliance should not be
placed on the readings obtained when
measuring heater voltages in AC/DC cir-
cuits, where there is a comparatively high
series resistor in circuit, should the meter
have a high current consumption. In such
a case the reading obtained would be lower
than the voltage actually present,

L2
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On Short TYave Superhets
A diseussional artiole with srrnre rather
unorthodox suggestions for the eonstrretor

By ROBERT DALY

f F a census could be taken of the type
I of receivers used bv SWL's, it would

r be certain to reveal that the vast
majority use straight sets, and that com-
parativelv few have home-constructed
superhets.

Let us first investigate the pros and cons
of the two types of receivers. Is the straight
set superior to the superhet? The answer
to this question can surely be found in the
fact that practically every modern com-
munications receiver employs a superhetero-
oyne clrcult.

A communications tvDe of receiver is
normally expensive to titiy, and a superhet
receiver built on the usual communications
lines would be equally costly to make. So
we may safely say that cost might be one
reason why the constructor keeps to the
straight set, although it is not generally
realised that a really efficient superhet can
be bui l t  qui te cheaply.

The writer, however, is of the opinion
that many constructors fight shy of bdilding
a superhet through lack of confidence in
their ability to make one and, to a lesser
extent, lack of suitable testing equipment
to make the set work reallv efEcientlv.

Straight v. Superhet

The attraction of a straight receiver (at
least as far as the novice or newcomer to
radio is concerned) is that providing the
characteristic "plop" is heard when the
regeneration control is advanced, it can
usually be taken for qranted that the
receiver is  working,  and that  stat ions wi l l
be received on it. This is at least encourag-
ing at  the t ime, even i f  the set  subsequent iv
proves to bring in less stations than its
predecessor !^ 

On the other hand the newlv constructed
superhet, when first switched 6n almost in-
variably results in exactly nothing. Not a
sound is heard, not a funeral note! The
questions then arise: Are the IF's out o{
alignment? Is the oscillator functionins?
Or is it just due to a wiring mistake?

The wiring can be carefully checked and
voltage readings taken, and still-silence!
Such an experience may well turn the
SWL off a superhet, and out of sheer
desperation he will avow that in future he
will concentrate entirely on straight
receivers.

E{fect of IF Misalignment

It is unfortunately true that IF misalign-
ment can be a serious oitfall to successful
superhet construction when a signal gener-
ator is not availiable. A little ingenuity here
is helpful. It is not usuaily essential that
the IF's of a short rvave suoerhet be lined
up to any particular Ireqriency. For in-
stance, if the IF's are rated as being
465 kcs. they will invariable tune to any
frequency between say 450 and 470 kcs.,
and, providing each IF circuit is tuned to
the same frequency, the receiver will operate
at its maximum efficiency, always assuming
that the constructor his decided to us6
separate controls for the signal frequency
and oscillator circuits, or a panel-operated
trimmer in conjunction with a gang
capacitor.

Where There's a Will There's a Wayt

During the war, when the writer was
stationed in Khartoum, he used an electric
drill as a means of roughly aligning his IF
stages! The electric drill, being a means of
creating electrical interference, was simply
switched on, and the IF's trimmed for
maximum noise; the interferenoe being so
powerful that even if the IF'i were h"ope-
lessly out of alignment some noise was
always picked up! Once the IF's' were
roughly in alignment, a powerful station
rvas picked up, and the IF's once again
peaked for maximum signal strength. The
final trimming was then accomplished by
tuning in a weak signal, and re-adjusting
the IF's. This is essential, as a weak signal
ensures that the AVC (if used) is inopera-
tive, due to the delay voltage on the AVC
diode. I{ the YL or OW has a vacuum
cleaner or hair dryer, your trouble is over!

Vatch the Second Detector Wiring

One very common mistake is to return the
second detector diode load to earth, as
shown in Fig. 1a (Fig. lb being the correct
version). The result would be that the
voltage due to the cathode bias would make
the diode anode negative by a volt or two
to its own cathode, and only those signals
sufficiently strong to overcome this bias
would be rectified and heard. This mistake
is quite easy to detect aurally, as the set

13
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would sound "dead" until a loud station
is tuned in, when it would suddenly come
to life, the characteristic "superhet hiss"
being heard.

Fig. ta

I;ig. tb

v ia a large value capaci tor ,  when the meter
reading ihould rise- slightly. If a battery
tvoe freouencv chanqer is used, or a
siiarate oscilliior valv"e, the HT feed must
be^ broken (at the "earthy" end) and a
milliameter placed in series. The reading
should still rise u'hen the capacitor vanes
are shorted, as indicated above.

Oscillatot Frequency Drift

As the oscillator tuning is extremely
sharp, precautions against frequency drift
due' to iary ing HT supply should bc taken,
and the *iitei recomineids that the series
oscillator circuit in conjunction with a
centre-tapped bleeder HT supply (as shown
in Fig. 2a) be used, rather than the more
usual- shunt arrangement (Fig. 2b). The
shunt fed oscillator must of necessity in-
corporate a resistor in its anode lead, which
serves the dual purpose of an oscillator load
and vol tage dropper (as approx.  100v.  is
required f"or  the 'osc.  HT) . -  As th is has
rather a high value-usually 50000 ohms-
anv s l ight-change of  anode current  wi l l
c^rrse ai appreciible change of anode volt-
age which'may resul t  in- I requency dr i f t .
This series anode resistor is not required in
the Fig.  2a c i rcui t ,  and a comparat ively
lorv resistance bleeder can be used to supply
the reouired 100v.

t
E

X
. 5

fi

*' t

$

Utilising Superhet Hiss

Superhet hiss can o{ten be utilised as a

means of  a l igning the IF s,  especia l ly  i f .  a

BFO or some other means ol  obtaln lng r ' t '

oscillation is incorporated' as the hiss rvill

then be very mucli more pronounced when

the BFO is switched on. The IF's would of

course be trimmed for maximurn hiss'
I f  a separate osci l la tor  tuning capaci tor  is

used, onae again the hiss wi l l  be most pro-

nounced at the position oI correct alignment
with respect to 

^the 
signal frequen-cy circuits

( i .e. ,  d i ip laced in f requency by the amount
o f  t he  IF  I r equency ) .  The  t un ing  con l r o l s
should be rotated u'ith this point in vieu'.

If when thc oscillator control is rotated,
no difference in hiss level is noticed, the
fault is almost certain to be that of non-

oscillation (of the oscillator stage). A

simple check can be made by connecting a

vol€meter across the bias resistor of the
frequencv changer valve, noting the reading
obt i ined,  then thort ing the f ixed and mov-
ing vanes of the oscillator tuning capacitor

t4

Fft .  zo

Pre-Selection

An RF stage ahead of the mixer valve is
a s'ell rvorthivhile addition, both from the

Fig. za

\
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selectivity and sensitivity vieu'points, and
such a circuit need not complicate ganging
difficulties, even when using home-made
coi ls  and a three-gang capaci tor  i f  a
rmanually (Panel) operated lt,imnter is in-
corporated i,n the mircr circuit.

Referring to Fig. 3, the first tuned circuit
(RF stage) tunes suf&ciently broadly to
permit the use of a fixed trimmer as shorvn,
and the alignment will normally hold good
over the {ull frequency coverage of the
gang capacitor. The second stage (mixer)
i s  qu i l e  s l r a rp .  and  t he  pane l -ope ra l ed
trimmer rvould require siight adjustment as
the gang is rotated. Using the circuit of
Fig. 3, a separate oscillator control is
quite unnnecessary, and rvould onlv com-
p l i ca l e  t un ing  and  add  t o  t he  i os t  o f
building the recciver.

A High Value IF and Variable Selectivity

It is often advantageous to use a, rather
high value of IF-siy around 1600 kcs.
Second channel interference is reduced to
negligible proportions, and frequency drift
due to oscillator "lockins" is minimised.
An-_ economy can be effected by using
ordinary broadcast-band coils, such as the
Wearite P type, or home-rvound, {or the
IF' transformeis tuning being accomplished
by means of a 30 ppF co-"mpressi<in-type
trimmers.

A very eflective method of oLrtaining
var iable selecl iv i ty  is  to use the old " ls 'o
circuit tuner" principle, so popular in the
ear ly 

'30 
s.  The coupi ing capaci tor  Cl  (Fis.

4)  which conlro ls 
- the- 

select iv i tv .  shouid
have a r-a lue oI  l0o ppF max.,  and u.hen

fully enmeshed gives minimum selectivity.
This may be panel operated if so desired.

fF Regeneration and Nois,e Suppression

If AVC can be dispensed with (AVC is
never normally used for receiving CW) the
second detector could be a reactins triode
or pentode. A pentode with fixed screen
voltage and a high ohmic value o{ anode
load provides a very useful noise suppres-
sion circuit, as, when a siqnal of much
greater  intensi ly  than the normal  s ignal
level is received (as for instance, ignition
stat ic)  the anode potent ia l  goes less
positive than the screen potential, creating
a cut-off. By using a comparatively low
value of screen-grid potentiometer for con-
trolling regeneration, noise suppression is
efiectively secured as well. Typical values
for such a circuit are given in Fig. 5.

V

Ftg.  I

Fig. s
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ro
ANODE OF
I.E VALVE

Regeneration is initially adjusted as {o1-
lor*. The pre-set capacitor Cl (Fig. -5) is
first set to its minimum czipacity' The re-
generation control R1 is set approximately
half way, and a rather weqk 'P-ho1e

sienal tdned in. Rl is then adjusted for
m"aximum signal strength and le{t in that
position. Cl can norv be slowly increased
in value until the second detector just

oscillates. It will then be found that s'hen
R1 is turned back slightly, oscillation
ceases. No further adjustmcnt of C1 is
required.

Conclusion

By eflectively piecing these {eatures

together, a really sensitive and selective
superhet receiver can be built, at a modest
cost. The constructor need not make any
attempt at oscillator padding, as the mixer
stage trimmer keeps the signal circuits
aligned, the RF stage tuning being made
fairly flat to suit.

Using an IF of somewhere near 1600
kcs. a rough guide to coil windings can be
given by stating that if the oscillator coil
has 10 per cent. less turns on than the
RF and mixer coils, alignment will be
rvithin tl-re range of the RF and mixer
trimmers, using tuning capacitors of between
100-20O ppF.

F- ig .s

The purpose of our
56 Badio Conditiolls ee page

On the following page will be found the
first of a regular monthly feature "Radio
Conditions." This feature is not intended to
be a comprehensive report of the amateur
and broadcasting activities, but rather to
indicate the type of conditions that are pre-
valent, and the type of conditions to ex-
oect. Our view is that once a short wave
set has been completed the constructor will
naturally want to put the set through its
paces. Owing to the vagaries of short rvave
conditions it may well be possible that the
orel iminarv tesl ins per iod of  a receiver wi l l
ioincide *ittt 

" ""iy 
bad spell of conditions.

We trust, therefore, that the foregoing page

l o

u'ill be of some guidance to constructors on
just u'hat to expect when tuning over the
short wave bands. There have probably been
numerous receivers that have sufiered the
ignomy of being stripped down as useless
r"hen all that was wrong was the prevailing
propagation conditions.

The broadcasting band column is com-
pi led by Conrad G. Ti l ly ,  ISWL/G211, one
of the foremost listeners in this country,
and the amateur band section is by G6DH
and G6GH, two of the most consistent
"DX-chasers" we have.  Readers '  co- '
ooeration in either section is invited'



f3adio Oonditions
A survey of Conditions on the Broadcast

Bands-By ISWL/G211 (Bristol)

All times in GMT

ETAILS of conditions in vour localitv
would be appreciated for  t t r l !

v column: also strongest signals heard
over certain oeriods. Address all letters to:
ISWL/G211 c/o "The Radio Constructor"
to reach me by the 5th of the month.

Conditions during June have been verv
poor generally for DX on most Bands.
Best day-light reception has been on the
17 and 21 Mcs. Bands, when several W
stations have been heard at good strength.
Signal strength of many stations has {allen
greatly since the Solar Eclipse of the Sun.
even the strongest such as FZI in Brazza-
v i l l e  on  i 1s  11970  kcs .  channe l  has  o f l en
times faded to an R3.

The Rx by the way is an Hallicrafters
S20 w'ith speaker and the aerial is an ]
Wave Windom N.N.W.-S.S.E.  3-5 f t .  h ieh.
Now back to the news. The Zi  Mcs.  Band
has been open t i l l  2100 and 17 Mcs.  to
2230. 15 Mcs. has not oroduced much in
the way of  Dx except fo i  VLCII  Sheppar-
ton on 1.5210 kcs. which has been heard
with R9 QSA4 signals (QRM at times from
WBOS Boston is experienced). Many
Moscow stations were heard causing heavy
QRM to stations on all Bands. These
Moscow stations use very heavy modulation
and speech quality is generally roughish.

Oslo has ben heard with excellent sisnals
from 1600 onrvards on 1.5 l7O kcs.  S<luth
American stations have not been heard at
their usual good strength. PRLT 9720 kcs.
being the most consistent with R7 signals.
"Radio SEAC, '  Colombo, Ceylon on i ts
15120  kcs .  channe l  has  been -sood  when
giv ing i ts  weel<ly BC 1o the Bi ; t ;sh Is les
on Sunday evenings from 1630-1830. Power
used is 100 kW. and quality is very FB on
these broadcasts. "Radio Maroc." Rabat.
French Morocco has been another sood
signal  on 16670 kcs.  and heard 1400- i430
on Sundays. Signals often peak R9 from this
25 kW. transmitter. Strongest signal on
the 17 Mcs. Band was CKNC Sackville,
Canada on 7782O kcs. with very strong
QRK from 1400-1500. VI-C9 has been heard
with very good signals at 2145 when it
gives a news bulletin for the Forces in
Asia. Frequency 17840 kcs. When not
QRMd by Algiers, VLA8 11760 kcs. was
heard at a good R8-9 although when it
comes on the air at 1745 it is almost im-
possible to listen to its broadcasts due to
the heavy QRM. In the clear after 1800
until close at 1915. This transmission is
beamed to the British Isles.

.,{i

Amateur ,Band
Predietions

:r,

DX PREDICTION FOR

MID-JU[Y IO MID-AUGUST

(14 !Ics. throush courtesv ol Geoff.
r fu tson,  G6GH.  18  and 60 'Mcs.  rv i th
acknowledgement to Denis Heightman,
G6DH.

14 Mcs. Conditions

0400-w6, w7, vE6, vE7.
0500-w6, w7, vF'6, vE7.
0600-As above, also YK, ZL.
o700-vK, zL.
1400-J, VK, VU, PK.
1500-As above, also VSl, KA.
1600-w6, w7.
l8OO-KA, KG, J.
lgOO-KA, KG, J.
2000---cx, KP4.
2100-w5, w6, LU, PY, CX.
2200-As above, also VP2, VP4.
23OO-W5, OA, CE, PY, LU.
2400-As above.

28 Mcs. Conditions

Conditions for DX will be similar
to those of last month. Best sisnals
w i l l  come  i n  f r om S .W.  o f  a - l i ne
drawn throush the Red Sea. The
early evenin! should be the best
period with signals from S. Africa
and S. America proving the most
reliable. There may be occasional
openings to the Far East. N: Ameri-
can signals will be almost non-
existent. European short skip signals
are likely from 0700-2200 GMT
during- this period.

60 Mcs. Conditions

Sporadic E propagation is now at
its height and signais {rom an ever
increasing number of European
countries are being received. These
conditions should continue during the
coming month.



An Aerial

0hange-0ver

Switeh

By
C. H. HENDERSON

Editori.al Note: Most of the surplus ex-seyuice gea,r noLu betng made auailable is oJ l'ittle.

ualue to tke amateur ," rtt iitritiri 1orm, but ali oJ it is a mlost ualuable source.-oJ. useful'

,iib"iritt. We should l,ihe to hear of any ideas oui read,eys may haue ,had for. -util'isi'ng -this-r"iiti,trt't" 
its icst ad.r,artage. Any inJ6rmation uhieh we Pubiish uill be paid Jor.and we

;i;;iii;';;il"iiiiii iiin a d'escription 6f an aerial changc-ouer switch constructed Jrcm one

oJ the relays in the rt96 Set.

strip and the strip to the two upright
pill 'ars. We now hive a two pole switch
ihich *ill take twin feeders frorn the trans-

mitter. We also need a couple of contacts
for the receiver. These can be obtained from

one of the other relays in the 1196 Set and

fitted as shown on a piece of polystyrene

bent to a right angle and fixed with screws

or cement t6 the 
-first 

piece of polystyrene

between the two transmitter contacts. Alt

this detail can be seen in the photo quite

clearly.
Vaiious adiustments are available on the

relav and brr slackening the tension of the
spriirg and 

"making the gap--between the

armature and the mag'net smaller, tne relay
will work very well- from a 12 volt DC
supplv. In our- own shack, a 12 volt metal
retiiner and suitable transformer provides
power for working a number of relays. Just
what sort of relav svstem is used will vary
with the layout bf 

-each 
particular station.

In our own case, a very srmPre arrange-
ment is used. AII stages of the transmitter
are biased to cut-ofi fJom an external bias
supplv, so that when the crystal oscillator
is 

-srpitched 
ofi, the transmitter is off the

air. One relay is in series with the crystal
oscillator an6de HT supply, so that when
the crystal oscillator is switched on, the
relay i3 energised. This relay closes the 12
volt supply, thus enbrgising the aerial
chanse 

^ovdr 
switch and a ielay in the

receiier HT supply, which cuts the HT ofi
the receiver. The single act of switching on
and oft the crystal oscillator thus switches
the whole station from send to receive.

number of switching relays. The construc-
tion of one of these is such that it can be
rebuilt very easily into an excellent double
pole aeriai change-over switch. The relay
ieferred to is the-main on/off relay and has

the code number 24v. AM IOF/679' stamped
on its base. Its general appearance can be
seen from the Photo.

In its original form, the armature has a
U shaped metal fang with two massive
contacis at the ends.-These make contact
with two similar contacts on insulated
pillars. The alterations necessary to convert
ihe relay into an aerial switch can all be
seen from the photo. The first step is to
remove the U shaped fang from the top
of the armature and cut it into two, so that
there are two separate arms each with its
own contact. Next cut a piece of thick
polvstyrene or paxolin sheet about l! inches
ionl tiv * inch- wide. Drill holes in this so
thai ii can be fitted to the armature by
means of the screws which originally held
the contact in place. Next fit one of the
pieces of the U to each end of this piece
6f polystyrene and replace the strip on the
armature.

Attention must next be paid to the con-
tacts on the pillars. Detach each contact
and cut a suitably shaped piece of poly-
stvrene to carry these contacts in such a
oosition that thev are directly under those
bn the armature. Fix the contacts to the
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HOSE who have examined the 1196
Set will know that between the

r transmitting and receiving sections,
there is a small' compartment housing a
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A Versatile f5O watt TX
By c2UK

Enrtonrar- NorB.-tr42e d,escvi,be hevewith an efficient, easily consrrucled, and, not too
erpen.siue, r5o uatt transrniilu,. In this issue, the lyansmitter iisetf is described,. fn our
nett xssue,,a uery effictent Franhlirz V.F.O. driue unit ahich has bein used, uith this tyans-
cn_i'tler will be described', follouittg.whiclr wilt be a description of a suitable mod,ul,ator. The
photograph i'n the heading shows the CO, FD and PA stages in'the rach. Nefrt to the yach is
lhe mod,ulatoy and at the extyeme right is the Fyanhlin V."F.O.

INTRODUCTION

t- f .HE rack and panel  s ly le of  t rans-
I  mi t ter  has been wi th us for  so long,
^ that  a change for  changes sal ie

seemed justifiable. Getting back on the air
again after the war gave use the excuse
for trying out new ideas and this trans-
mitter lvas built up in a style somewhat
difierent from that usually employed by
amateurs. With these thoughts in mind, the
ideas for  th is r ig were uorked out .

A transmitter was wanted which wouid
give 150 watts input to the final stage,
using materials and equipment rvhich was
readily available. The Iayout was suggested
when we sa',,r' the excellent enamelled steel
chassis made by Messrs. E. J. Philpott. It
was at once apparent that a very attrac-
tive rig could be built up unit by unit,
using these chassis. A 6F6 crystal oscillator
stage and an 807 doubler or p.a. stage
were first built up and mounted side 6y

side in a Iight angle iron frame, raised uo
from the bench on small rubber {eet---'a
sort of modified bread board stvle. It
looked fine, but the addition of tire o.a.
stage in similar style, made a rather spiead
out job, so we decided the next steo irias a
small rack to take the chassis. As 

-l}le 
p.a.

stage was on a chassis almost twice 
-the

size of the smaller stages, it fitted con-
veniently over these twi. e wisit to the
local iron merchant produced some one inch
angle iron and aftei a bit of drillins and
hack-sawing, the rack shown in the "photo
was constructed in next to no time. The
dimensions of the various 6h2ssis 21s;-Jw6
lower ones for the xtal oscillator stase and
doubler, I I ins. by 6! ins. bv 2:l insl deeo.
The p.a.  chassis ls  17 ins.  

-bv 
l0 ins.  6v

2{ ins. deep. The overall size of the racl
to take these chassis is 23 ins. high, 18$ ins.
wide and 18$ ins from back to"front. The

19



Iorrer  four s ide pieces are approxlmately
l . \  ins.  up f rom lhe ends o[  the vert igpl
mlmbers. 

-The 
chassis themselwes are sllp-

po r l ed  on  l eng lhs  o f  I  i n .  a l um i r t i un r  ang le

i rh ich rv"  hap"pcned 1o have bul  i ron angle

\\.ould of couise do just as rvell' The p-'a'

chassis is 9 ins. above the lot'er trvo' We
go t  t he  l oca l  ga rage  t o  sp ray  l he . rack .  a

du rk  ba t t l esh ip  g roy  ce l l u l ose  \ \ h r ch  w l t n

thc  I i eh t  g rey ' r ' name  I  o f  t he  chass i s '  makes

r r  mos i  a t t r a i t i ve  comb ina l i on  and  t he  com-

u le t cd  l i c  r " a l l v  docs  l ook  ve ry  smar t ''  
A perusal  o i  t  he c i rcui t  d iagrams rv i l l

r c vca I  t ha t  t l r o  l i ne -up  i s  qu i t e  conven -
t i on r t l .  A  6F6  i s  used  as  c r ys ta l  osc i l l a l o r '
Sockets are provided for  s ix crystals, -  rv i lh

su i t ab l c  sw i t ch i ng .  Thc_  I ayou t .  o f  l l - t '
r -ar ious components can be soen t rom lne

ohotos.  The iuning capaci tor  is  located just

i , enca lh  t hc  co i l  
- and  

connec ted  w i t h  t he

knob on the {ront of the chassis by an ex-

tension spindle. The crystal srvitch . indi-

cator is rirade from a circle of aluminium
round the edge of whibh the appropriate
numbers have bcen punched with letter

ounches. The trvo jacls are in the crystal
icad and the anode lead respectively -so

that crysta'l ancL :r'node cutrent can be

checlied.
Thc crvstal oscilliitor stagc is carpacitivell'

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

r50 ppF

coupled to the next  stage-an 807 doupler '

The output {rom the first stage -ts- .taken 
t9

a smal l  Teed- lhrough insulator  \vhlch cannol

;" ;";t in the pho1o, but is similar to that

on the doublei stage and is located in a

corresponding posi l ion.  The two stages;-can

i f - rut  
'1"  

"ut i ly  
.onn". ted to each ofher '

Fitrm"nt and"H.T. terminals are fitted to

ttte Uu.t of the chassis' Construction is

straight {orward and needs little comment'

i t r " ' t , ' n i . t g  capac i l o r  C  I  has  1o  be  i n -

* iate. l  r roh t r t i  chassis.  and a smal l  bake-

iiie or polvstvrene bracket can be quicklY

."a" to ' .  t f r is-purpose'  Any.reputable make

of R.F.  choke can be used, the smal l  rc-

cciv ing type bcing sui lable.  Simi lar ly '

receiving iype resistors can be used' Chassis

mount ine i rvsta l  sockets can be suppl ied by

-ort  . " f i . , 'dcalers.  The crystal  selecl ion

su'itch is of thc rotary type. The position

of  the var ious components is  not  cr tncal ,

and i f  some l i t l le  thought is  g iven nr ;J , lo
set t ing them out ,  l i t t le  d i fhcul ty wi l l  be

encouitered in building up the unit'

The Frequency Doubler Stage

It is a great advantage to be able to

use the second stage of a three stage' trans-

mitter as a straight amplifier, a doubler or

* _ _ - .  - l

Output

{. , \  - loclar\
l e  h c & .

HT+

1arkL(
s \o ,,^1il

. o r  
PF

/ J'----'---'
H

60 Kn!P(rt
SOOJL

Circui.t oJ the Crystal Ostillator stage
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R A D I O  C O N S T R U C T O R

l 'fu Crl,sial Oscillator antl Frequ.utc.\' Doublcy I-..nits

21
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R A D I O  C O N S T R U C T O R

even a quadrupler  s lage'  In the r ig des-

Jiiu"a n"i"*ith, an 807 is used and it can

Le operated in any of these ways' As a

slra idht  ampl i f ier ,  i t  wi l l  g ive T.ot"  J l ln

".rou"sh 
RF to drive the succeecltng r'l '

I" 
-i 

a""ur"r, quite sufficient drive for

"io"" "p"iution 
i^s obtained when used as

5--J."ui& from 7 NIcs. to 14 Mcs'' and as

;  ; " r"d;p l" t  enough dr ive has been ob-

t" i " - .J- i . . i -  7 Mcsl  1o 28 Mcs'  1o dr ive

the P.A. to a {airly reasonable output' .."  
i t . ' "  iovout  of  the componcnls is  s imi lar

t o  t ha l  i n  t he  c r vs ta l  osc i l l a l o r  s t age '  LJ '

i r r "  i " " i .g capaci lor ,  is  mounted on a smal l

i".'"i^i"a" rt.^'.r."t under the chassis closc

i. tn".- 
".if 

holder. An extension spindle

i""n."tt to the knob on the front of the

"f-r...i.. 
S.-" screening is erdvisable for the

i 'O) oo. t i . r tor lv  i I  i is  us( '  as a stra ighl

amp l i he r  i s  an t i c i pa ted .  A l l  r es i s t o r s '  caPa -

citors, etc., .Lre mounted beneath the

i i t . . . l . .  (  2 '  the input '  coupl in-g ca.paci tor '

shou ld  be  o f  go6 f l  qua l i t y -  I r r o l (  r db l y  m l ca '

I t  conncc t s  d i r cc t l l  b c t sccn  t he  l eeo -

i i t r " r t i h  i npu l  t t ' rm in ; r l  and  t he  g r i d  o I  l he

807 .  Tho  l t FC  i n  t hc  g r i d  h i r r s  l ead  shou lo

be o{ the small 1.r:rnsmitting type ano

resistor ltl should bc of 5 \\'att ratlng'
g.tt"tv bias is uscd on both this stage

" " J  
r t i .  P .A .  Res i s t o r  R2  may  n r ' r ' d  somc

ex1 r r ' r imcn t ; r l i on  t o  ge l  t he  r i g l t t  v ; t l u c , l n r

m ; i x imum f t [ '  ou tpu t .  Any ln l nA  l r om r vu

to 50()  ohms should bo l r icd l  r )  sey z ' ru

ohms first and thcn adjust for maximum

output rvith normal 807 tube rating'

l ics istor  R. i .  1ho scrccn dropping . resistor '
should he o{  thc 20 \ \ ' i l l t  r i r t lng \ ' ;1J le1y ano

ii.t" 
"tt 

casily adjustablc tap' The heavy

dutv wire wound Brzlgi't types are ideal

lor ' rh is purpose'  . [ t  is .verv important  tor

sa.tis{actory operatron or th6 807-to ggt lhe
;i;ii;-t-.-.;. 'loltage and an adjustable tap

;i' ',h;"e;;pi"g .?.i'tor is a gieat help in

set t ing the-vol tage correct '
ii"^li.tt ttt.*n'are closed-circuit type. and

; ; ;  i ; -T;"  t ias,  cathode and anode leads

t".p."ti""1y.-X"Ving is carried out in the

cathode circuit.'*e."t*o-tott 
coil of 14 SWG wire is sup-

,ot^t"a" lto- two smail Denco insulating

;ill;-i;;t visible in the Photo' behind

the coil iormer." ' r t i , . l rs"  
can be used very sat is factor i ly

es a smal i l ransmit ler .  e i ther as a stra lgnl

i ' .1 i .  
- ; ;  

as a doubler  or  quadrupler ' .  a

doutr let  aer ia l  or  an aer ia l  t r - ln ing unl t  ,Delng
connected to the link. Whilst comptetrng

the P.A. stage, we used these two unit-s

i " . " , i " i ' . "  i f r "  . i t  {or  several  weeks wi th

;;:;i ';.;." and those r'r'ho do not rvish to

?o o" t "  bui ld the high power-P'A'  s tage'

can be confidently recommended to use tne

i ; ;  ; t t ;  so {ar 'descr ibed as a complete '

sme l l ,  l o r t  Po rse r  l r ansm i t t e r '

The Power AmPlifier Stage'

From the c i rcrr i t  d iagram and the photo

o I  t he  p .a .  s t age ,  i t  w i l l  be  secn  t ha t  a

."""" t , i t t^ f  pul t t -pul l  t r iode s lage- - i9 u led,

il"--ii;; trio'des s'hown are HY 25's' but

n"tl rii t.ina" can of course be used in this

;ira";i. T20's or T40's rvould do excellently'

ift"- t'utiou. components and their, position

o""tn"-"tt...ls can be rvell seen from the

;ii"i;. on;h; lert is the grid coil' Behind

HT+

The Frequencl' Dottbler CiYcuit

L

t )

HT_



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

,.l---\

Link " ct.r----.,,

it are two small stand-off insulators sup-
port ing a couple o{  turns of  14 SWG wi ie
disposed round the centrc of  the er id coi l .
This is  the l ink coupl ing f rom th i  doubler
stage. Next, are trvo neutralising capacitors,
about rvhich more will be said laier, The
valves have their a.node connections at the
top and should be connected to the
neutralising capacitors and the anode tuning
capacitor rvith heavy insulated rvire ai
snown,

The tuning capacitor is a 60-60ppF split
s tator  t ransmit t ing type.  The rotor  is
earthed,  i .e. :  i t  iJ  connected bv a short
th ick p iece of  wire to the chissis.  The
anode inductance is one of lhe Labpear
type,  for  push-pul l  operat ion wi th centra l
swinging l ink.  These coi ls  and their  supports
are real ly  excel lent ,  being r ig id ly bul l i  up
9n ..to,]t polystryrene strip, and ihe su.ing-
rng llnk makes a most convenient and ad_
justable coupling for RF output.

The two meters are supporled on small
Denco leed through insulitbrs, connections
to the meters then being made beneath the
chassis. The grid circuit meter reads 50 mA.
full scale; ttie p.a. circuit meter, 250 mA.
full scale.

-The- tuning capacitor for the grid coil is
placed beneath the chassis, beca"use this is
the most convenient place for it and be-
cause the connections in the grid circuit
can then be- kept really short. A splil
stator type of the same value as the anbde

St'nn

H T +

capacitor is needed, but it must be of small
physical size as the chassis is not verv deep.
If a suitable one cannot be found, a, largir
one can be used and connected to the
tuning knob on the front of the chassis bv
means of  a f lex ib le coupl ing.

The netr t  ra l is ing capaci tors shown are
home made ones and rveie used in preference
to .o l he r - t ypcs  because  w i t h  i h i s  i ype ,  t he
g-rid leads can be kept really short, and
!l"y nt in better with the g6neral layout
than those having both connections a6ove
the chassis. Each is madc up from a Iarge
Denco feed-through insulator, a 24 inch
Eddystone insulat6r pitlar and two 1{ inch
diameter brass blanks. These brass blanks
can be purchased from model engineerins
dealers, or you may be able to g:et tf,eri
from the local metal works. One"blank is
soldered to the top ol ttre Denco insulator,
the other to a piece of screwed rod. The
upper one is supported from a short length
of brass strip, drilled and fitted to lhe
Eddystone pillar as shown. The connection
to the grid is of course made to the lower
terminal of the feed-through insulator. If
it is felt that this construitional work is
too involved, the usual type of neutralising
capacitor now on the maiket could be usedl
but the lead from the grids of the valves
will have to be brought through the chassis
via a small feed-thiough inJulator or in-
sulated from the chassis by rubber
grommets, etc.

Circt t i t  oJ the push-pul l  P.-7.
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R A D I O  C O N S T R U C T O R

All connections should be made in heavy

wire. Terminals for filament current' blas

."a ff .T. supplies are fitted to the rear of

t f t "  
"nor" i " .  

Thc iact  shown in the photo

." tt" front of 
-chassis 

is in the ano4e

f i . f  .  f  
" .a 

arrd is  for  the plug f rom. the

modulator. lr is of the closed circuit vanety'- -Construction 
is straight forward' and the

oo"ition o{ the compoirents is not critical'

L^v rft" components out first on the chassis'

*tii"n them^ into as systemetrical a layout

l r -p.E. iOf.  and.  mark- the posi t ion of . the

f ix ins holes,  etc.  Some care is  needeo rn

seitiig ttte two parts of the neu{ralising

..p^"iiot. correctiy positioned' but aprrt

iii- ttti. everything is very- simple.' The
gr id connecl ions are al l  benealh the cnassrs '

i"trilst mo"t of those of the anode circuit

are above. The RFC should be a good, one'

capable of carrying 250 mA' and should be

"j5."a 
^. tt""i to the centre tap of th-e

i:oil as possible. A small Dezco {eed-through

insulator provides a very convenient means

of feedine the H.T. through to the centre

tap of the coil.

COIL DATA

Coils L1, L2 and L3 are all wound on

four pin formers of the plug in type and

this makes the transmitter very versatlle'

as any number of arrangements are avall-

able. 
-I{ 

output on 14Mcs. is requrred,-the

irvstal oscillator stage is best run at 7 Mcs"

thtueh bv quadrupling in the second stage,

3.5 lftcs. crystals ian be used. -If output on

7 Mcs. is primarily required, 7 Mcs' crystals

can be uied, using the second stage as a

itraieht amplifier or 3.5 Mcs. crystals using

se"ott'd stag'e as a doubler, or 1'7 crystals

usine se.oid stage as a quadrupler and so

on. Is already mentioned, quite satisfactory
operation can be had on 28 Mcs' running

tllc crvstal oscillator stage on 7 Mcs' and

usins ihe 807 as a quadrupler to 28 Mcs'

In g"iving the data for the coils therefore,

lrrri-on" ioils for each stage are specified,

the correct combinalion required to give

the desired output being left to individual

choice.
Coil Ll. 40 turns d.c.c 22 SWG close

wound {or 1.7 Mcs. 16 turns enlamelled 22

SWG spaced 1/16th inch for 3.5 Mcs' 8

turns for 7 Mcs.
Coil 2. Usins 22 SWG enamelled spaced

1/16th inch aiatt, 20 turns for 3'5 Mcs',

70 for 7 Mcs., 5 for 14 Mcs. and 3 for

2B Mcs. The 28 Mcs. coil should have { inch

soacing between coils.'Coi l "  
L3.  12 turns enamel led 22 SWG

centre tapped spaced 1/16th inch-between
turns and 

-* 
inch between each half of the

windings {oi 14 Mcs., twice this for 7 Mcs',
and half for 28 Mcs.

, 2 4

Coil L4. These are standard Labgear

.tta.--.ito"ia be purchased for the desired

[."a, 
-".i"g 

a viriable tuning capacitor of

60-60pf.--The 
doubler stage is connected to the

".;.-- 
b; means of" link coupling' -As- al-

ieadv mentioned the links are made trom

i;S'wC ;it", supporled on small stand-off

insulators. The li-nk on L2 is of two turns

;i;;;d-;."""d the H.T' end of the coil'

ihJ o"i: is also o{ two turns and is-placed

in ihe 
"ettt." 

of the coii, between the trvo

ir" f t - .  
" f  

the coi l  windings'  Connecl ion be-

tween the second s lage and the l ) 'a  ls  vra

;';;;i i;+1h or flei'or other 80 ohm RF
feeder.
POWER SUPPLIES- 

f'ft" l"*". supplies needed will depend

on the'actual p.a. valves used and the

""tu"i 
desired. fhe crystal oscillator should

;;ih;;" more than 
-3oo 

volts on it- and

draws about 20 mA. The 807 should not

hu.r"--ot" than 750 volts on it and at that

""ft"e" 
would take about 50 mA' total

;;;;i, with 40 to 50 volts bias' The

;;;;lt"; for crystal oscillator and doubler

"tid". 
*"y *eil be taken from the same

o-"i"t p"it . The p.a. stage- will need a

iower supply in keeping with the ratlngs

of the valves actuallY used'--ThG 
transmitter has been somewhat

skJchilv described, but its main features

"r" 
*"ti illustrated by the photographs and

we feel that this layout will prove.a p-o-P-q

lar one. In our next issue a t'rant<lrn vrtl

U"ii *ifiU" described which has been used

*iitt tftit transmitter for the past six molths

and has proved very satisfactory indeecl

on frequencies as high as 28 Mcs' on both

phone and CW. 
,

INTERNATIONAL SHORT WAVE
LEAGUE

This society is sponsored.-by our sister

iournal "Shoit Wave News" and presents

an ooportunitv to get to know your local

enthrisiasts. League Chapters ]tav-e been

formed in l-ondon-, Birmingham' Darlington'

Uxbridee, Chelmsford, Malvern, Portsmouth

and otier localities are making plans to

itart local groups. Overseas, too, the.L"lgo:

tt"" it. -"itittg plaecs: at present in Tel-

Aviv. I(arachi and l(hartoum, with prospec-

tive grouP in the U.S.A'

ANYONE IS MADE WELCOME AT AN
I.S.W.L.  CENTRE!

Aside from the social activities, . the

I.S.W.I-. offers such facilities as a unique

two-*av QSL Bureau, Translation Services'

iechniial-Query Services, European Ex-

chanse Holiday Scheme, I3roadcast Stauon

o""ti, ."a Schldule Service, Correspondence

6"t"i", etc.-.[continued on page 26]
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The Dddystone .6s.4(Pe

1 T is  grar i fy ing to be able ro \ r r i te-up
I  a . receiver which has been drs igned^ pr imar i ly  {or  Amateur Communica-t ion

purposes and is at the same time British
bui l t .

This receiver covers without a gap, a
tuning range ol  1.7 to 31 Mcs.  and thus
will cover all the normal amateur bands-
includin5l the proposed 21 Mcs. band. This
trequency range is covered in three bands:

Band I 32 to 12.6 Megacycles
Band 2 72.6 to 4.-5 Meglacycles
Band 3 4.5 to 1.7 Megacycles

Select ion of  any part icular  ranse is  bv
a low loss, low iapacity switch, "*frlci, 

i!
actuated by a chromium plated lever l i t ted
beneath the lef t  hand tuning contro l .  This
is quite a novel feature whic-h adds greatlv
to the ease of operation. Separate.-three--
gang capacitors arc used Ior bandsettins
and bandspreading,  but  ihe dia l  mechanisni
has been so dbsigned that indication of
bandset and bandspread is shown on one
dlat by two separate poinlers concentricallv
pivoted like the handi of a clock. The lefi
of the two tuning knobs actuates the band-
setling capacitor and the longer of the two
pointers, which moves over fhe outer oart
oI the dial where the various amateur binds
are indicated by green lines. For reception
qt the amateur bands, this bandset Dointer
is made to coincide with the tcft hand edse
of the green line. On all but the lowe"st
frequency band, tuning is then carried out
with the right hand knob, *.hich moves the
shorter of the two pointers over a scale
graduated 0-100.  On 1 ' top 

band' ,  tunins is
carried out on the bandset control, "the
bandspread control being used for fine
vernier adjustment if desired. The band_
spread drive is through a flyu,heel

o

L

mechanism rvhich gives very smooth action.
The maliers specify the following as being

outstanding features of this 1s6sl1131;-

-. Separate- Electrical Bandspread. High
Signal to Noise Ratio. Excellent Sensitivity.
High Adjacent Channel Selectivity. Large
Attenuation of Image Signals. Good Fre-
quency Stability. Accurate Calibration.
Effrcient Crystal Filter. Robust Construc-
tion. A trial of this receiver will convince
the most skeptical that these claims are
justified. The construction in particular js
very noteworthy. Really robust constrr-rction
has been carried through in every part of
the receiver. The front panel and the-tuning
unit are diecast in alurninium and provide
an extremely rigid foundation for the whole
receiver. The power supply, IF and audio
chasscs arc of-brass. The Lxternal cover is
o{ she:t stecl. All components are tropical-
ised.-  The f in ish is  p leasing,  cabinet  and
panel  being in r ipple b lack and as can be
seen from the photos, the general appear-
ance is extremely attractive

Circuit Details

A_ ninc valve superheterodyne c i rcui t  is
employed_using EF39 in RF i tage;  6K8GT
T^11"q. changer; EF39 in lst IF amplifier;

AVC and audio amplifier; 6V6bT as output
amplifter; 6X5GT as rectifier: EB34 as noise
limiter and EF39 as BFO. All these valves
are of lhe international octal base tv,oe so
that replacements can be made wiinout
dificulty.

Associated with the first IF is a crvstal
filter, giving an adjacent channel attentua-
tion of 45 db.

- Aerial arrangements provide for either
single wire or {eeder type. In the latter

, zJ



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

case, the impedance is 400 ohms. On the
audio side, an output transformer is incor-
porated and either a 2.5 ohms speaker or
irigh resistance phones may be used.

Controls

The controls, rvhich are all arranged on
the front panel, comprise:

Main Tuning. Bandspread Tuning. Bq4d
Selection Switch. RF Gain. AF Gain. BFO
Pitch Control. BFO on/off Swith. Crystal
Phasine. Crvstal in/out Switch. Noise
Limitei onloil Switch. AVC on/ofi Switch.
Send/Receive Switch. Mains on/ofi Srvitch.

Selectivity

With the crystal out, the selectivity
curve shows a. drop of 25 db. at 10 kilo-
cycles ofi resonance. With the crystal in,
selectivity is controlled by the setting of
the phasing condenser and can be made
extremely high for CW reception. The
image attenuation ratio is given as:-

" At 30 Mcs. image ddwn 45 db.
At 10 Mcs. image down 60 db.
At 2..5 Mcs. image down 90 db.

Sensitivity

Soecial measures have been taken to en-
surd an even sensitivity over the whole fre-
quency range. Sensitivity is better than 2

microvolts input for 50 milliwatts. oltpgt'
The low noise level makes possible the
reception of very weak signals.

Amateur Band C-overage

The bandspread dial is divided into 10O
divisions extending over a semi-circle. On
this the amateur bands cover the following
number of divisions:-28 Mcs.-45. 14 Mcs.
--66. 7 Mcs.-51. 3.5 Mcs.-84'

From this brief description, it will be
seen that this receiver is-in a class which
can easily hold its own with the more
established communication receivers and it
is good to find British manufacturers going
to io much trouble to produce an amateur
communication receiver of such a high
standard.

I.S.W.L.-[continued |rorn page 241
. Although the League was only formed in
October, 1947, it now has a membership in
excess of 1,1O0, with representation in 32
countries throughout the world.

Membership to the League is only 1/- a
vear! If vou are not a member, write now
io I.S.W.L. HQ., 57, Maida Vale, London,
W.9., for full particulars of this flourishing
and progressive society.

Rear uiea oJ the " 64o "
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R A D I O I O N S T R U C T O R

*
We have the finest stock of
Br i t ish and American radio

books in this counrry.

Write ot coll for complete fist_

THE MODERN BOOK COMPANY

I e-23 praed r.,".,, .",oollilrt'*")

Jl." L-* on how to make it,
_!_lq .y arerral to make it with-

(i'ftff''; t'"',. oj.L,ij '''
\ A r \ u  a  l a l r  d e a l  ! )

H. L. SMITH & CO. LTD.
287- t .EDGWARE ROAD,  LONDON,  w.2

rn" " |Fibf ortli "",l'"f, ll,",i' #r ?i|.":l"i 
"..,

Price

2t_

THESE YOU CAN IIEAR
A 

.Q_UALITY PRODT]CTION OF 36 PAGES, ON ARTPAPER THR)I.GH}UT AND uyiinii'iT,USTRATED
The booklet is designed for those about to make a hobby ofBroadcasting,statioi iiitening,'iii' i, addition to descripiionsof various 

fflt:!l:*, statio,ii, i-o-ntu,n, a host of informationto aid the beginner.
from your bookseller, or direct from the publishers in case of diffculty.

AMALGAMATED SHORT WAVE PRESS tTD
57 Maida Vale,  London. W.9

EGHNICAI .  BU1IETIN No.  I
oBTAIN youR COpy, Now, FROM OUR NEARESTAPPROVED STOCKISTS (or direct in case oi Oimcufty;
CONTAINS TEN LARGE pAGES ON :_
(I)  COMPLETE TECHNICAL DATA ON THE MAXI-Q RANGEoF 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 cotLs. PRrcE 3/-

(3)

It is our intention to publish, from
bulletlns on our other products.

You can now obtain good delivery of
from our stockists,

o L D  R O A D ,  c L A C T O N - O N - s E A ,  E S S E X

t ime to t ime, s imi lar

all DENCO components



Sr[ALL AI}YDnTISEDIBITTS
ffib. *'srred at 3d. ptr N'rrd,

"a'.i ' i i.it."it 
*iil be tc"elned at 6d rtr n'ryd minimurn charge 6/"

iii ' ia.iii ', ', ',,r-ilntce ,'i r/6' *itt-t" 
"'iat' 

Tems: Cash with order'
i i , e  t i i r ' , , i  t h i , n , , n rh  i " t  i r@

- in i .u -  charge 3 / ' .  T rade
If a Box Nmber is r.equt.rgd,
All opv must be rn hano oY

TR.ADE

TESTED V.ALVES: -216:  \e rv  ceramic  EF- i0

" " , i * f r " ra  
l .  r ' , i .  ;  S t  r " , ta " , i  lR0  I r r . \ .  ch '  ke :  r  $  c igh t

i l  i u . . r  
-  

l n i l '  
-  

' r g y . - t r ,  .  I ' r i l e r i e '  - i l - : .  I ' a r s e

c ; l , a c i t v  1 l V .  w i t h  t e r  r t t i l a l '  1 / - ;  l l " v r r l g  , ' n l l
i , " i r . t  r " i t  

" -  
i r a ;  S \ \ '  R l j  c h , ' k e r .  r v a r e s " t t t t ' 1 .  l n

. : ( t i , { r - ,  I  4 .  S ^ r r , l  , ; l ' 1 .  ' t a r r r "  l " !  c '  r ) l l ' l e t e  l l :  :
( ' a r t e r r ,  ! 7  l l l t l l  L a r l r '  ) l a r ' t r ' r l  ( ; r e e l t '  l i ' r n l l n g '

han l ,

AMERICAN tv lAGAZINES:  " I lad icc ra f t " '
. . O S f  -  :  l . e l e r . i - i , : r . . ,  . . f . , y r r , r e . -  . . . 1 . i i e . "  e l . .
\ - e a r l .  . u h . c - i t ' t i , r j  i ' r r : i r r g e r l .  l , e a ' l l l l r ' -  I ' n l ' u l a l
r ' ; b i i , : a t i ; , ; L - -  I ) c ' a i l -  i r ' . r r t  S r t r i t l r  &  ( " ,  l l a '
\ i a r k c t  l ' l " c e ,  \ " ' l l r  \ \ ' r r l - h : t r t r '  \ " r i " l k '

LITERATT]RE FOR
RADIO DNTHUSIASTS

CURRENT PRICE L IST

,-,.Iii, l,lo:", ?, l"Tl':','.,i' "i 
/t"""1',lTlll i.,l'i: Jtl

Pract ical  I lacl io \{atr .

.,short wawe News," 1/3.n{'ljl]lt;.,l,lill,1. tT3l

f;.*ir'i'i;,, i "' 
i/'",'iil".iliil"l'.. i' i"i'"':Ir' ; ii, ",:".i

a l l d  e o l l s t r u c t i u l l a l  a r t i c l e "  a l s o  c o ! e r e ' l '

"Tl'" Short. Wave t'."";',L"'i,,"O#ffit";r ti;]

llil'l;"':;,''l:,:"1;ili'J "' i'lii[?;;: :"' .'i ii * . r'i"a' ue'
j iil,l;::l,ii i':il:i'", ";ii" i",t i'S: #:l i;.';": l?l
' , r i , i .  . r  Z , 'n  I r -n r  I '  ca l  b "ok 'e l le rs '

",,' 1}; T.^ "t :.",,.t1,T,. F":il t 
n, ;\'xl?lil i''iiiJli:: l:l i :

f i,.ii;,)l*l :lll', '' : ''',li l^'l: i;l r ;Tli ril k'l:li;i'.1 -
L i s t e n e r  R e p o r t i n g  P a d s ' , i r )  I ' r ' i r t t c ' l  r e l u ' t t .  s l r e e t i

I I :il "ct' lll,\'' l :. : I ::'1i' i"'i'': lii,,1.''::ii'1."'b.f ;
2 / e  l x ) s t - l ) a 1 ( 1 .

AMATGAMATED SHORT WAVE PRESS tTD
57 Maida Vale,  Paddington,  London'  W9

G2UK * G3AKA )+ C2ATV

G6MN tor
books ,  senr i

t l r e
for

H A M  G E A R .  O o l r r p t ' n e t r t s  f o r  l l \  . a n d . - ' f \
a t i - o f ' ,  r J - , l i i L r ' .  : l e c i i r l  e , 1 r t ! l r r r e t t l  l r r r l t . , I I a r r r '

I a i l -  L ( l , l Y s r '  r t c .  l { a { t r t l t t  l .  L a b F e a r ,  ! l - l l ; r \ .  l ' e r l c " '

\ \ ' , , t l e r r .  \ \ ' e r r i t e  a r r r l  : r l l  u e l l - k r t n \ \ ' , r  . i " ) ) i n t r c : ' l { '

T.arr i  . r , .c t ' ;  r lurch .qrv i r 'e 
) i * , ' ; l ; , i  

, i ' { t  : l i i f : , ]r v i t i r  e n q u i r l ' ,  l ) r r ) l l r l ) t  r e l ) l ) .

iW:* il lu.,' i ti?,. "',' lt,: ;,' ) il,iiih,'l i".T,',,'ri.
I )hone 219.

sHoRT WAVE (HULL)
RADIO
G:GX.

RECEIVER KITS

2 Valve O.V. l .  Bandspread tuning,  p lug in

coils, 9-200 mctres, Pentode outpgt'

Price, less cabinet and batteries J5 10s'

4 Valve l .  (Tuned) V2 Bandsprcad luning

9-200 melres,  Black crackle steel  cabi-

net. Pricc, 
'less 

batteries and speaker

{.12 72s.

TRANSMITTER KITS

10 *'att C.W. Tx t'ith Xtal and coils for

160-80-40-20,  J l1 Os.
25150  wa l t  C .W.  Tx  r v i l h  s i anda rd  pane l '

meler .  dr i l led chassis,  Xtal  and coi l  for

one band, all comPonents and valves,

f ,19 10s.

Further details supplied on request'

SHORT WAVE (HULL)
RADIO

3O/32, PRINCE'S AVENUE
'Phoue 7168 _

1 1 1 .

M.0.s.h t A l L  O R D E R  S U P P L Y  C O

2.1 New Rr ad London' t - ' l
' l ' e l e l  

i i l t  t r e s  ;

S' l 'Etrnet ( i reen 2760 ant l  39C6

10 Valve FREQUENCY MODUIATION
COMMUNICATIONS F.ECEIVERS

( l i x  t l .S .  " \ ru rv  S igna l  Cor l rs  1 ' -vpe  l ] (16031) )

Sr t r l r l i e< l  con l ) le tq  w i th  1 l )  va lves
antl 2'1v lxr\\ 'er unlt '

oNLY 96 19  6
(- 'arr iage and I 'ackiug 7/6

SPECIFICATION

1 .  F - r e q u e n c l '  c o v e r a g e - - 2 0 ' i S r n c s '

l .  Push l lut tol l  a lrd manual tunlng'

l .  l l r '  l n p u t  l ' r \ \ e r  t t t r i t '  l 2 0 v  R O r r r / a  " u l l ' t l l '
t e a s i l \ ' r e t r r " s a b l e ,  i l  l l v  s u 1 ' 1 ' 1 1  t "  b e  u ' e ' l '  o r

e i - e  I ' r , ' v i s i , r ,  [ '  r  l l a t t e r i e s ) '

4 .  \ ' a l v e  L i l t e  t r 1 "  -  -
\ ' 1 . 6 - - \ ( - 7  R . l : .  - \ r n 1 ' l t h e t

\ :2.(rAC7 \ i  odulator.
\ ' 3 . u T i  l t . F .  O s c i l l a t " r '
\ - 4 . . 1 , S ( i 7  I . F .  - \ n t 1 ' l i h e r '
V i . l  S ! ; 7  L F .  A n r l ' l t h e r '

V6.6.\C7 Lirui ter.
\ - 7 . 6 H 6  I ) e t e c t 0 1 .
i ' h . r r V o r ; r  j r r d  - \ u t l i o  r t t t l ' l i h e r "

Y q . h S L T ( ; 1  . \ . V . C .  a l r d  - o u e l c h '

viti.oSliCll 1st Audio arrp' and r'F' Osc'

5. Circuits supplied rvith each recelver'

6. Provisicn for f itt ing speaker inside receiver'

7. Overall sizes 11ins x Tins' x l l i ins approx'


