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Television Explained. By W. E. Miller.
Postage 5d.

Practical Wireless Circuits, By F. J. Camm.
Postage 5d.

Fqndamentals of Radio-Valve
J. J.  Deketh. 35s. Postage ls.

Amateur Radio Receivers.
3s. 6d. Postage 2d.

Technique. By

By S. K. Lewer.

Radio Valve Data Compiled bv the " Wireless
Wor ld . "  3s .6d .  Pos tage 3d .

Buie Television. By Bernard Grob. 55s. 6d.
Postage ls. '

Frequency Modulated Radar. By D. G. C' Luck.
34s. Postage ls.

Amateur R;dio Simple Transmitting Equip'
ment, By W, H. Allen and J. W. Mathews. 2s.
Postage 2d,

Recent Advances in Radio Receivers. By L. A.
Moxon. l8s. Postate 6d.

The Radio Amateur's Handbook. By A.R.R.L.
lSs. 5d. Postage 9d.

The Technique of Radio Design. By E. E. Zepler.
25s. Postage 9d.

A Home Built Televisor for Sutton Coldfield
Reception. By W. l. Flack. 4s. 6d. Postage 3d.

Wireless Servicing Manual. By W. T. Cocking.
l0s. 6d. Postage 5d.

We have the finest selection of Brit ish and Amerien
radio books. Complete l ist on appliation.

THE MODERN BOOK CO.
(Dept. R.C.)

19.23 PRAED STREET, LONDON, W.2

" The World Radio
Handbook for Listeners"

(1950 Ed i t ion)

is now available
PRICE 6s. 9d.
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57 Maida Vale, London, W.9 LTD.'ct0BE'#$f|(ING
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6s.
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Short Wave News
is a monthly jounal which deals with all

aspects of short rvave ratlio' The con'

structional side describes short wave

receivers, transmitting equipment, aerials,

test apparatus, etc. The anateur and

broadcast bands are covered in separate

articles, eacb contributeil by an enthusiast

in each sphere, and there is usually an

illustrated description of an amateur ot

commercial station. Internationa .Short

Wave League activities are exclusively

recorded in this magazine, and. a numbet

of competitions are run for the benefit of

readers. Now in its fouth volume, Short

Vave News is obtainable from local

booksellers at l/3, or may be subscribed

for at 16/- amually'

The Analgamated
Short Waae Press Ltd.
5? Mai i la  Vale,  Loni lon '  W.9

LASKY'S RADIO
SPRING CLEARANCE SALE

FOR CALLERS ONLY

Ex.-Govement chassis (odd types) too nmerors to
list. Some contain valves, others do not. Some
partly stripped, others complete. Indicators, re-
ieivers. tr'airsmitters, modulators' etc., will be

available.

Prices range from l/6 upwards.- We regret ^that
owing to the fluctuating posltlon ol our stocKs oI Irus
type 6f equipment we are unable to issue a l ist. we
i"triieio.e itrbngty recommend you -to pay us .a visit

durine thi!-month and see for yourself.

w" do ouJu"h -onihlv a standard tist of Ex-Govern-
ment eauipment which is available from our regular
stoctis.' Sina a 2|d. stamp with your- n-amg a-gd
iddress for a copy entitled The Lasky's Radio

Bulletin.

LASKY'S  RADIO
370 Harrow Road, Paddington, rLondoq W'9

(Opposite Paddington Hospital)
Telephone : CUNningham 1979.

Buss l8B. 36, trollevbuses 662' 664 pax the door.
N€rst Uhdersround StatioN : Paddington (l,aker-

loo), Roval oak (MetroPolitan).

Hous : Mon. to Sat. 9.30 a.m. to 6 p.m. Thursday
half day, we close at I P.m.
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Come to SMITH'S of EDGWARE ROAD
the ttienilly shop for all radio comPonents
Itrc rlo,k crerylbin! lbe .Mtr*tor freedtan 25 Jc6r' zxpeiencc oJ
budlinp ndii ,ari atd aotnries erubtet a to relcd tbe bcr, of tb.
ngtkilinu and tbc maft uc.ful itcmi lram lbe rrtplu maktl in:-

LoudsDeakers and Phones Valves and CR Tubes
Ttansfbrmers and Chokes Cabinets and Cases
Maets and Te6t Equipment Capacitors and Resi*ors
Pickups and Turntables Coils and Fomers
Switches and Dials Plugs and Sockets
Mealwork md Bakelite Aerials and Insulators

GARTAND RADTO
2in. Meters: 0-500uA DC cal. 0-15v and
0-600v. Used tested surplus, 4i- each :
0-50mA DC new, 5/6 ; 0-300v DC new, 5/6.
Plugs and Sockets : B and L 7-pin male P and S,
2l- : 7-pin female P and S, 2/- : 10-pin Male
P and S, 2/-.

Headphones : L/R Balanced Armature, per
pair, 

-5l- 
; L/R Magnetic, per pair, 3/3.

H/D Vitreous W/w Resistors : 2A,2.4o-,.4Q at
10w,  9d ;  l4Q,  15O,  31 .5Q a t .6w,  9d . ;  1000,
200c) at 6w, 1l-;3.2Ko.,7.5Ko, 30Kc) at 12w,
1 /6 ;  lOKO a t  25w,21- ;  a30O,  10KO,20KO
at 75w. 3i-.

Cracked Carbon Resistors: 1.5KC) 17. *w,
4KA 2o/o ]w, 10KO 2"/" tw, 9d. each ; 75KC)
57o 4w,6d. each.

Mains Transformers: P. 0-200-230-250v. S'
350-0-350 at 80mA 6.3v 3A, 5v 2A. Semi-
shroud, drop through, 17/6.

T X V a l v e s  : 8 0 1 2 ,  1 0 i -  ; f i I 1 , 6 / -  ;  V U l 1 1 , 7 / 6  ;
cv54, 5/-

Blower Motors : 24v DC, 116 each.

Rotary  Conver te rs :  lnpu t  23-24v  DC Output
230v 

- 
50cDs. 75w. Pert'ecr condirion, 201-

(plus 5/- cirriage).

!! Please include post or carriage all orders

Garland Radio, Chesham House,
Dept. RC'

Deptford Broadway, London' S.E.8
Phone: TlDeway 441213

Books and Toole Motors and Gelentois
Valve Holders and Cans Wites and Cables
Meal Recifiers Panel Lishts and Fu*s
Sl€eving, Nuts and Bolts, Tags, Clips, Grommets and all
other bits and pieces

NOTHING TOO LARGE_NOTHING TOO SMALL!

Eaerytbiag lail wed aniler ne mif - al keenerl puliile pn!6

No 
-soEr; 

etalogue is jssued owing to onstantly varying
srccki and prices. Sut we shall be pleed to quote you. Lists
are availabli for the following linesa in $ hich we speciali*, md
can thotougblv trcmmend-:-

r. The inireisinslv popular " ElecroVoico" range of Tms-
fomere and ehbli... " As good as the best-yer cost iitde
more than tbe chepest l "

z.  The " G.L.C." rGgauge Aluminium Chcsic "  For the
Irm who takes a pride in his rig."

3. " K-A Ptoducts " Television Aeriils. " A real engineering

iob."

H. L. SMTTH & CO. LTD.
287 1.9 Edgware Road' London, W.2
Telephone: Paddington 5fur- 

Houre q till 6 (Thursday, r o'dcL)
Ncar Edguare Road Stationt, Mitropolitan and Ba*ntoo

S E R V I C E  R A D I O  S P A R E S
4 L ISLE STREET,  LONDON,  w.c .2

GERrard 1734

TRANSFORMERS. 200/250 primarv Sw. 585v
H T .  1 2 0  m a . 6 . 3 v  C T .  3  a m p s , 4 v  C T , 3  a m p s
1216 each. 8hy 120ma cholies 3/6 each. 6.3.v
3 amD heater trans. l2l3 each. Dural telscopic
aeriali, l2fr.3/6 each. Telescopic whip tvpe
aerials, l4ft. 3/6 each. Bases l/6 each' Plessey
5in. P/M Soeaker without transfomer,3 ohm
soeecfr coil '  9/6 each. with trmsformer l2/6.
.02 mfd. Coirdensers. 5K working. Limitedstock
3/- each, .5 ma centre zero meters. 3,! in. scale
2216 each. 5 ma centre zero merers' 2{ in. scale
l0i6 each. Small sensitive DP DT 6v relavs, new
4/6 each. Larse selection of other types of relays
ins tock .  0 - l -ma2 l in .  d iam'  t216.  0 -1ma 3* in .
scale 37/6. 2*in. 5-0-5v l0/6. Telesonic receiver.
ideal foi conversion to personal receivers. New
and comDlete with 4 Hivac l.5v valves 37/6 each.
Bendix 522 transmitter chassis with 2.832 Bases,
chokes. mod, transformers, resistors, etc.4/6 each.
V.C.R. 97 holders wired with condensers and
bracket 1/6 each. .02 8kv 4/6 each. We carry
larse stobks of condensers and resistances of
all-values at competitive prices. Send us your
€noulnes.
LT-Transformers 6v, l?v, 24v,40v, 1-10 mps in
stock from t8/6. New. Special types wound at
short notie. Auto transformers from 60w up
to skva in stock. l2v AC DC motors, ideal for
models. etc. 7 16 each. Soecial offer of l/20 hp AC
morors: 200/250v. suittble for sewjng machines,
etc. 401- eaih. Large selection of AC/DC Gram
motors. AC Auto R4ord Changers. latest
" Collaro " from !10/15/0 each, inc. P.T. Pi,ck-
uDs. etc, Send us your enquiries for ex-Govt
vilves of all types. Transmitting valves also in
stock. Postage extra on all goods.

t / l t  t

H1enfy S Badio Gomponent $pecialists
A SIGNAL TRACER at minimum cost. An easy-tobuild unit

tbat o be used fot R.F., I.F. and Audio signal uacing, without
mv switchiu or ruoing. Highly seroitivg easy-tcbudd,
resoods to siinais picked up from in ordinary teceiving aerial
Th; cirdit is tlat oia hjgh-gaib. ?-stage resisunce-coupled audio
frequacy amplifier, with i5in. speka in the Output of the
Power AmoliEcr suqe.
!fle shal # plereed t6 supplv a complete kit fot tbe coromction
of tle above, right do*n i6 the last n"t and bolt, for the losptie

of {3/18/6. eoncise irotruaion od ciroits are supplied. If

orfetied. cit*it md instrudions oolv cm be supplied fot 1/6
iost free. All itms mv be purchajed sepuateli. This is a
Ligbly efficiot iotroeni, aod a MUST for every ndio mm'

5 HARRoW ROAD, W.2 PAi#ff"'

ADCOLA (Regd.  Trade Mark)
SOLDERING INSTRUMENTS

Supplied for af l volt ranges from 5 lf v to 2!O l75ov
Meets every lequirement for rad-io-assembly, mainten'
ance. telecommunications, etc. High Temperatur-e'
euiak Hcating' Low Consumption' Li ght ra/ei8ht

3/l6"Dia. Bit Standard Model 2216
l'14' Dia, Bit Standard Model 25/0
3i 16"Dia. Detachable Bit Tvpe 30/0

British and Foreign Patents
Sole Monufacturers: ADCOLA PRODUCTS LTD.
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PBEMIBB NADIO
MORRTS & CO. (RADTO) LTD.

All PottOders to t IIJBU-EE WORKS, 16? LOWER CLAPTON ROAD' LONDON, E.5 (Amhetst4723'2763' 3111)

152 & 153 FLEET STREET, E.G4 (Centtal 2833) 207 EDGWARE ROAD' W.2. (Ambassadot 4033)
OP6 sntil 6 P.d. SatkrddJr

SECTIONAL WHIP AERIAL. Sevm sectioos whicb
olup into each other makinq ao aerial r4ft. Iong. Tlrionest
leafon *in. diam.. thickesl sectim *in. diao. \fethcr-
ptoof eimel. 3/6 och, comPlete.

,*rrr"ntE,O UOr" fot above, 1/6 each.

R[O?. ONE OF THE ARMY'S FINEST COMMUNI'
t-eirorqs REcErvERs. (See " \0.v'" Augulh -r9.a5).
o valves- R.F. amD. osc. Frequency Chdger,2 IF'S (465
(c). and Detectot, A.v.C. Af. amp. B.F.O. A.C' mains'
toor5oo. ot rzv. acomulator. Ftequency mge. 17 5 to
t mcs- t.1< mcs to 2.o mcs. ?.o to t.2 mcs' Modtor L'J'
L"ileiirl "" Comolete.- \flrite for ftrll desils. Price

f,lzllzl0, plus ar/- eriage od pacLing.

H. T. METAL RECTIFERS. 4ov, 30 M,2l6.i
26ov. 30 ma., 3/-; 3ov. 75 na.,4l- i 25ov, r2o @- ul-

NEW 2-VAL\rE ALL WAVE KIT. 16 to 2,@ meues'
Switched Coil Pack ready wired md tested. 2 Mm
ffl"" Vut"".. 'Phons. 'H.T. 

md L.T. Banctic, -Cor
dmin- resisto.s. diagams dd steel @sc, all r@dy to
ssembL, f3l10/0 induding hrdas Te

ALUMIMUM CHASSIS. 16 S.V.G. Subsmtiallv
rode of bright aluminium vith fout sides. 

priee

7 x3 fxz in .  , . .  . , .  3 /3

e{  x  f {  x  a io .  . . .  . . .  . . .  4 l -

i o x  8 x z l i n . . . .  . . '  5 / 6

rz r 9 x zlio ... ... 6/8

r4x  grz l ia .  . . .  . . .  . - .  . . .  6 /1 l

r 6 x  8 x z { i n . . . .  . . .  7 1 3

zo x 8 x zlin. ... " '  7/11

zcx to*z* in , . ' .  . . .  . . .  10 / -

ro x g x 3iu. ... ... 6/3

r: x ro r 3in. ... .. '  ... , ... 6/f0

r 4 x r o x 3 i n .  . . .  . . '  . . .  : . .  " ' 7 1 \
16 r ro r 3is ... ... " '  8/6

z o x r o x 3 i n ' . . .  . . .  ' ; 1 0 / -

MAINS NOISE ELIMINATOR KIT. Two specidly
desimed chokes vith tbre smmhing condensers vith
citciit diassm- Cuts out all mains loise. Clo be
assembled iiside existing r@ivei, 6 /- @mplete.

METBR'9-nntiwd

Fctl Sale Scalc Scale
Deflrdiot lvlarking ltqlb Mowment Prite

4ov. r4o zin M/C D.C. 519

3@v. r3di r*in. M/C D.C. 10/-

5,@v. rs,rn 3*in. Elect 50/-

s@u.a. er5o6o 
"i^. it4l_c P.9. 9l1^

S@ u.a. 15@ zin M/C D.C. 7 16
5@ u.a. rS@ 2t6, M/C D.C. 19/6

THE NEW . PREMIER 1950 CATAI.OGUE

Conaim all tie oewest TV Kits, Components, Aetials,
Tube, etc., in add.ition to thousmds of Radio Bargains.

Now teady-3d,

SttPER MOVING COIL MIKE AND STAND. Ve
have ourchmed the mtire stock of a faoous Muufacns
of PA Equipmot at a very low price, md are offeting a
.[5/5/0 Super Moving Coil Mike, with a chromium plated
folding smd to match. The list price of thc shd was
d3l3/0. wE oFFER THE PArR AT 79/6. LESS
TIIAN IIALF TIiE USUAL PRICE.

TRANSMITTING AND SPECIAL PURPOSE
YAL\rES.
7054 ...
86r ...
83 ,  . . .
VS68 (CVro68)
ELz66 (CVr5)
8 o 5 . . .
Ks/S (Cvr6o)
Errgr (CVrz)
EHfi (Cvrg)
VT3o (CVro3o)
Ur7 (CVrrr3)
Et4z (CYgz)
PTz5H (CVro46)
VUrs:A (CVS+)

... 10^ RLr8 (CVrreT) ... 5l-

. . .  f ,10  8o3 . . .  . . .  . . .251-

... 10/- HYrr4B(CV35o5)... 15/-
.-. 6lA MR3o/E (cv:ss8) 15/-
. . .  40 , -  16z6 . . .  . . .  . . .  5 l -
. . . n 1 6  8 o r z . . .  . . .  . . . 1 0 / -
. . .  60 / -  8+s  . . .  . . .  . . .  5 / -
... 6{t/- r62s ... ... ... 5/-
... 60/- Ure (CVr87) ... 6/6
... 7 16 es6 (cv64e) ... -3/6
. . .  5 l -  NSz (CVrrge)  . . .  5 l -
... nh CV67 (Klystroo) ... 5/-
... 5i- GU5o (CVroTz) ... 716
... 6/6 16z6(CVr755) ... 3/6

METERS.

Fill Scah Seale Scale
DeJhttion Marhi4 langtb Mmnett

r mA. rt@ ztin- MiC D.C.

r mA. rt zin. M/C D.C.

5 nA. (>5 zis. M/C D.C.

3o mA. r3o zit M/C D.C.

5o mA. r5o zit. M/C D.C.

r5o mA. rr5o :in. M/C D.C.

2@ mA. @@ ztit. M/C D.C.

2,5 Amp. e4 zin. Ihemo

3 Amp. 13 r+in' Themo

3,5 A6p. o-3.5 r*in. Theno

eo Amp, no ziu. M/C D.C.

25 Amp. '6--S 2+b. M/I D.C.

4o Amp. F4o , zio. M/C D.C.

dv. @ : zit. M/C D.C.

GOVERNMENT SURPLUS MAINS TRANS-
FORMERS. All arc for use on 23o volt 5o cycle Mains.

Trpe Pice

42 5@e5@v. r7o mA., 4v. 4a, ... 2F I-
44 rov.5e.,  rov.5a.,  rov.5a. . . .  35/-

53 25(F25ov.60 mA.,5v. aa.,6.3v. z-3a. . . .  . . .  15/-

54 275+275a.60 nA.,  5v, za.,  6.3v. z3a. . , .  . . .  f5/-

55 r5@5ov. ro mA., 5v. 2a., 6.3v. 3-5.. ,.. L7 16

METER I(IT

A FERRANTI 5(n MICROAMP M C METER, vith
sepamte High Sbbility, High Ac@racy, Resistots to
mesute, t5, 6o, r5o and 6oo vols D.C. Scale Length
rtin., diameter z[ir., L0 l- thc complere kit.

5 KV. ELECTROSTATIC VOLTMETER. Scale
length 3|in.,,Ilush mountiog, 4|in. diameter, d2/10/0.

MOVING COIL EARPIEC.ES. Comprise a rlin.
Mosing Cbil Loudspeker fined with noise exduding
obbet @p!. Make cxcellent Mikcs ot rPhmes, 2/- each,
18/- dozen.

Pti6

15/u
7 1 6
r l -

10/6
8/6
6 / -
8 /6
c,/-
J l -
5b
7 1 6

2lLL
716
5ls

iv



16
Badio Oonstruetor
Vol .  3 ,  No.8 Annual Subscription 16/- March, 1950

Editorial Offices-57, Maida Vale, Paddington, London, W.9. Tel.: CUNningham 6518
Advertislng-Radio Constructor, 15, Charterhouse St.' London' E.C.l. Tel.: HOLborn 8655

Edited by: C. W. C. OVERLAND, G2ATV

DDITOBIAL

A MONGST ou readers lhere are participant.

flio 
"U 

types of radio interest, The following

rernarks are addressed to those who are

devotees of the art of achievement using sinple

low power reeeivers, in other worils QRP fans.

A study of reports sent in to radio periodicals

by people using receivers and transmittere

having an HT consumption of a fraction of a

watt will give proof of the remarkable success

which can be obtained, provided care is taken in

construction anil intelligence is used in operation.

You Editor has recently had the honou to be

appointed President of the QRP Research Group

of the International Short Wave League, and

invites all those readers of these pages who are

interested in simple receivere or transmitters to

take part in its activities,

The ISWL QRP Research Group issues a

monthly jounalentitled "QRP" to all itsmembers.

The annual eubseription to the Group is 5s., plus

the annual ehilling subseription to the ISWL, of

couse, for those who are not already members.

The journal is cornpiled from notes sent in by the

members, and is a friendly production catering

for both the listening and transmitting, anil the

constructional siiles.

A library of technical books and manuals is

being built up at Group HQ, and it is proposed to

loan these to members at a nominal charge to

cover poetage, etc. ConteBts are held regularly,

and the Carter Shield has been presented by one of

the members, to be competed for annually.

Incidentally, QRP does not necessarily mean

using a minimrm number of valves. In tho most

recent Group contest, for example, an HRO anil

an RlO? took pilt-and ocmpied the last two

places, though as far as DX wae concerned they

put up a gooil show. In these contests, the HT

wattage plays an important part, and the building

of a receiver which ie as sensitive as possible,

combined with the lowest IIT consumption to

permit satisfactory working, presents a challenge

to the skill and ingenuity of the QRP fan.

Why not mite for a sample copy of the QRP
Journal and full detaile of membership, price 6il. ?

The address is J. Whitehead, Editor " QRP,"
6 Abbot's Tilt, Hersham, Walton-on-Thames,

Surrey. G2ATV

N O T I C E S
THE CONTENTS of rhis magazine arc stricrly copyriSht and may not be reproduccd
without obaining prior permission from the Ediror. Opinions exprsed by contributort
are not nemsrily those of the Editor or proprictor*

THE EDITORS itrvito orlginal contributioB oD
coiltruction of radio subjcgs. A-ll matcrial uscd
will be paid for. Aniclc should be clerly rritteo.
prcfcrably typewritteq and pbotograpbs should bo
clcar and sharp. DiagraDc necd not bc largc
or perfectly dram, as our draughtsman will e
draw in most cascs, but relevant information
rhould bc includcd. All MSS mst'be accomomied
by a stmped addr€$ad cnvclopc for rcpiy or

rltutD. Each itao Dn$ bcrs Oa aodada aala
sod addr$&

COMPONENT REVIEW. Mmufacrurcrr. oub
lisherg etc., arc itrvited to submit samilcr- a
infomadoD of ncw products for review in thir
guon.

ALL CORRESPONDENCE should bc addrcuod
tD Radlo Coretreto4 57, Maida Vale. Paddinsto!.
Loadoa, WJ. Telcphonc: CUN.6518.
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BT]ILDIIIG YOT]R OWN

SIGI\AL GEI\ERATOR
By Y. G. MORLEY

PART FOU R

Modulation

'tr iTODULATING the RF oscillator is some-

lVl .r-". t.tuer a difficult proposition' .lf 
the

-'^oscillator is oscillating strongly and com-

fortablv anoile modulation may have.very liitle

efiect. 
- 

Cathode modulation is sometrmes cnec-

ii"" il"ti.t". power from the AF oscillator and

iit"rf"""t also 
-with 

the tuneil circuit returns'

.A. very useful method of modulation is shown

io fin- ti. AII that is needed is a resistor joining

ifr" 
"1ia "f 

the AF to that of the RF oscillator'

iir-ir"-r" appear at first sight to be a somewhat

drastic form of modulation' but, in ac-tual lacl' a

reallv good tlepth of moduldtion may be obta.rned

t"itn' 
"?"otl"s' 

tesistors having vsla65 2s high -a-s
+ MO. Th-is value of resislor' compiled wth

in" 
"*"iio 

KC) connecting the grid of the RF

oscillator lo earth, will have liltle eff'ect on lhe

ilf;;t*. The form of moilulation is' of

.n*r.. oot*ut grid modulation' the coupljng

."r;.,"i't"a the hF oseillator grid leak together

forming a potentiometer for the AF'

Moilulation is switched in and out by breaking

the HT to the AF oscillator anode' As the porver

oack may nol have a high degree of regulation, the

ihron" io HT curent causecl by switching off the

modrilator may vary the HT sufficiently to

slishtlv alter t le RF frequency on lhe " top 
' '

,uiu"". Tbi. nay be overcome by using the

circuit of Fis. 14. When the modulator is

switched out, a resistor R is switcheal across the

HT. The value of R is so chosen that it takes the

same curent as the moilulator valve'

" External Modulation " may be pr^ovided, if

recuired, bY connecling the source oI external

*o'drlutioo'b"t"ween the grid of the AF oscil lator

(when switched off), and chassis.

Preventing Unwanteil Rafiation

The output of the signal generator is requirecl

at one point only-at the end of its screened

outou t  iead .  We must . lhere fore  make cer ta iu

thai no undue radiation takes place elsewhere'

We can prevent radiation from the coils by putl ing

the  s igna l  genera tor  in  a  cmple te  * " , t11  .bo* i
Most commercial generators have an addltlonal

i.t"t.tl screen ar-ound the coils' but we need'

hard ly  go  to  those leng lbs  ourse lves '

Radiation along the nains lead is a possible

source of trouble. and mav be cleared by using the

somewhat in"ff icient f i l ter of Fig. 15 (a), or the

ruuch more effective fi l ter of Fig' 15 (b)' The

chokes can be small " all-wave " compouentso aud

should be examined td see lbat they can carry

the  neeessar ; '  ma ins  cur reh t .  The.  0 '01ptd '

caDacitors ute l iable to make the oscii lalor care

and test leads a l itt le " l ively," us a small AC

curent lvill flow through them, There is no need

to worry if the earthy output ierminal sparks a

little when touching the chassis of a test receiver'

However, as a fewllight shocks may also result,

tho user will soon see that the connections are

made with one hand onlY !

Accuracy of Calibration

To avoitl any errors in reailing the scale it is

ailvisable to make the pointer mechanism as

simole aud foolproof as possible. The pointer' 
usei sbould be fiied directly Lo the tuning capaci-

tor snindle. To avoid parallax errors, the pointer

"houid 
ie 6xed as elo# to the scale as possible,

and tLe part imediately over the scale shoul'l

have a fiar surfaceo its plane being at right angles

RC.668.

Fis,,12. A q'doil7e" 
for finding the frequency S

" the AF oscillator,, ; .
9 1 '
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Apart from the electrolytic smoothing capacitors,

ali the parts were obtained from the spares box.

It u'ill be seen that the unit is quite compact

and portable.
The tun ing  capac i to r .  a  s ing le -gang 0 .0005pfd .

component, is reatlily visible in the photograph

showinc the internals. To the right of this are

the RF anil AF oscillator valves. Between these

anil the panel are the coils, which are mounted

very close to the range switch. Above the two

valves can be seen the Atr'oscillator transformer.

To the left of the tuning capacitor is the mains

transformer, a small home-wound job. Metal

rectifiers were not available when this particular

model was made and an American metal valve is

used for rectifying the IIT voltage. This is

situated between the transformer and the tuning

capacitor. A-bove it are two of the four main9

filier capacitors.

RC.669.

Fig. ),3. A methoil of moilulating the RF oscillator-

to the surf€ce of the scale, as is done in metex.

scales.
The eompleted signal generator may be cali'

brated aealnst another instrumenI or against

kno*o co--metcial stations. In the latter case,

soot frequencies may be marked at various

po in ts  o f ' the  d ia l .  a  g raph then be ing  drawn to
'cover 

the complete range. The scale should be

directly calibrited in frequency, as this wil l save

^ .onsiderable amount of t ime rthen t he instru-

ment is put into use.

A Tlpieal Example
A'typical example ol a home-eonsLrue ted signal

gener"tor is shown in the photographs. This is an

i'nstrument built bv the lriter some three or four

years ago when coinpone.ts rvere hard to obtain'

MAINS

'orpFD
. 

TO MAINS
MAINS TRANS:

FORMER

H T + R , F C

A.F.
OSCILLATOR

RC670

Fig. 14, A su,itch cirutit..for the modulator

tert).

RC 671

-Fie. 15. Aboae, a simple mains f'Itet'
B"eIw, a nuch more ffictiae fhet'

The front view shows ih" luyott o[ the controls'

-{s large a scale as possible is used' A simple six-

oosition attenuator' similar to that shown in
'F lg .  

A-  i .  used in  th is  par t ieu la - r  case '  The range

s u l t e h , ' ' m o d u l a t i o n  i n - o u l ' o '  a n d  " i n t e r n a l -

external " modulation switches complete the

panel layout. In one posil-ion of the rarge swit-ch

ihe  o t rp" t  o l  the  AF osc i l la to r  i s  led  to  the

attentuitor and thence to the output lead'

This particular signal generator did.noL take up

a greal deal of t irue in its construclron' ano' as

s t i ted  above,  the  cos t  o f  i t s  components  was very

low. lt has been used almost conLinuously Ity

the author since its construction; ancl it has

(see repaiil the small outlay in time anil money

manv, many times. 
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HOW TO RE-BUTLD YOUR
OWN SET

'f\lO 
service engineer will ever admit he is

| \ beaten I the excuses he will think 1rp 16- ' 
cover himself could easily be entered into

the realms of fiction. Not that there ue many
timee per year that he needs to make excuses, for
you modern service engineer is a highly skilled
and conpetent worker. Excuse me wbile I
re-drange ny halo.

If ever I get a set in that stmps ne, my favou-
ite excuse is that the set just isn't worth the
m.oney needed to repair it-then just as an extra
salve to my conscience, I convince myself that it
wasn't a very good set anyway. Still, it does
rankle.

Before the war, there was a set on the market
which was amazingly low priced. It was maale for a
large departmental store by, I foucl out too late,
an exceptionally good firm of railio manufactuers.
The set itself was an excellent one. The per-
formance was terrific and the quality left nothing
to be desired.

The other day I was given the opportmity of
buying one of these sbts, but a later model-a
1945 to be exact. The price was five pounils.
I stumped up. I was wuneil that it needed
repairing, that it was nothing serious because it
playeil but woulil only.get the two local stations.
Any other attempt at getting stations only resulted
in a series of whistles. So, as I said, I forked out
the hard earned fiver and cuted the job home,

To describe the set. The cabinet was perfect,
It was the only thing about it that was.

I got it on the bench and sorted through it.
The quality was lousy ! No wonder, the speaker
had hardly any cone left on it . . . 10/6 for having
the speaker repaired.

The speaker when re-fitted brought forth not
guality but a beautiful hum. I tried the electro-
lytics, in fact I tried everything before I saw it.
The rectifier valve should have been a 5Z4G or
equivalent but to my amazement I found a 6X5
sitting there looking quite at home. I flicked
the chassis over and had a Iook at the w-iring-it
was a work of art. Someone had disconnected
the earth from the filment oins and run another
pair from them to the rect 6Ii, which as you know
on a 6X5 is, or are, separate fron the cathoile,
then they had strapped cathoile and fiIament
together. That worked quite well-ercept that all
the aalue fiIanents were running ,wo hunilreil and,
seuenty -fiv e uohs p ositive.

Removing this arrangement and fitting a new
valve (9/) aued that trouble.

The quality was, horvever, still pretty rough,
Tracing through the set showed why. The AVC
Iine had been shorted to earth and, as we are only
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five miles from the North Regional transmitter,
you can imagine how the valves were being over-
loaded. I removed the earthing wire, puzzling
the meanwhile as to just why it had been used-I
soon knew I

As soon as the AVC was functioning properly
the set starteal crashing anil crackling more like
DX signals than local reception. And could I
find out why ?-I could not !

Giving my batlly troubled minil a rest, I trans-
feneil my attention to the coils and triming' to
try and overaome the heterodyne whistles. The
coils themselwes were very cheap anil very crude,
anil they were also NBG.

I sat baek and lit a cigilette.

I couldn't flamel myseU with the excuBe thst
the set wasn't worth repairing-remem.ber I paid
five quid for it-and yet, ironically enough, in this
particular case, it was perfectly true !

At last I made up my mind. The set would
have to come to bits anil be re-built. I eorted
through my serwice sheets until I found one that
contained all the vital narts of the set I had,
Then I ripped it down.

I had a good coil pack (25/6) antl a pair of
IF's (f 2/6) ancl starting at'rock bottom, I built
these into the chassis. From there on it was
plain sailing.

Two nights later I finishetl the job ancl ewitched
on. The pack anil IF's were aligned and a eignal
tuned in-ancl with it came the same accused
crackling which I hail been unable to cwe earlier.
I spent the rest of the night in fruitless search for
the cause, but I didn't finil it !

Down came the set again. This time I put
every component that came out on one siile and
re-built the set with entirely ne$'components at a
cost of-well, you work it out.

Once again, two nights later, I switched on.
Now- I /cnoro why men beat their wives.

The thinu crackleil as badlv as ever and the
on ly  th iug  

" tha t  
wou ld  s rop  i i  was  1o  shor l  the

AYC out-but that wouldn't do-or would it ?
I was sorely tempteal.

There were just three things that had not been
chansed. The mains transformer (I substituted
my tJst pack with no better result) and the tuning
capacitor with its ffy lead. I put my meter on
the fly lead and got a reading of three ohms-lhree
ohns on a piece of wire only three inches long.
The things Lcalled that piece of wire ! Whew ! !

So if any reader knows anyboily who wants a
good secondhand set for abouto er, let's sec-
945/L0/0, I shall be obliged if they will let
me know ! !
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ontinuing with our articles on the design of
the superhet we intend this month to dismss
the theory and working of the IF amplifier.

The Freguencj of the IF Amplifier
Now in the first article of this series it was

stated that the most commonly met intemediate
freque4cies for broadcast reception were to be
found in the frequency band 450 to 4?0 Kcso
saying that this hacl beerr formil the most useful
frequency band for normal requirements. Now
that we have delvecl more deeply into the theory
of the superhet in the articles devoted to the
ftequency-changer we may begin to see why IF
amplifiers at this frequency ee so often useil.

To begin with, it is first of all mrlesirable that
the signal frequency should at any time be equal
to the intermeiliate frequency. The reason for
this is that signals presented to the signal grid
would be anplified by the IF amplifier at the
same frequency, thereby causing instability, etc.
(The signal frequency is alwayso of couse, present
at the frequency-changer anode.) In any case,
eVen if the signal frequency were only within say,
15 Kcs of the intermediate frequency, it would
cause whistles by beating with it,

Secondly, the IF frequency should never have a
value equal to the oscillator frequency, sinceo
owing to the fact that the oscillator frequency
appears at the frequency-changer anode, this
woulil be fed into the IF stages, completely
preventing any other signals being received. If
the oscillator frequency approached sufficiently
close to the intermecliate frequency, it also would
cause whistleso etc., by beating with it.

In adclition, the intermediate frequency should
be sufficiently high to reduee second-channel
interference so far as is possible. At the same
time it must not be too high, or the oscillator
fiequency will be so far removed from the signal
frequency that we will have difficulty in tracking.
Also, if the intermediate frequency is too high,
we wiII find difficulty in ensuing that our selec-
tivity curve meets the requirements necessary for
good adjacent channel rejection.x 

_
xAdjacent channel interfeience is the name
given to interference caused by stations having
frequencies close to that being received. Some-
times these stations are sufficiently close for their
carriers to -beat with the required signal. Thus,
if a receiver has poor selectivity it could be
subject to adjacent channel interference.

Design of the

PART 5 Bv R. I. CABORN
SUPERHET

-

It will be seen therefore that there are quite a
few points to consider before we finally choose our
intermediite frequency. Paying attention to the
first two points let us exanine the freque,ncies
covered by the aerial and oscillator tmed circuits
on the nornal nedirm and long wave bands,
assuming that our receiver has a 460 Kcs IF
amplifier.

Now the nedium wave range stretches approxi-
mately from 200 to 500 metres. In terns 

'of

frequency, this is 1,500 to 600 Kcs. Ou oecillator
would then cover (1,500f460) to (600+460)
Kcs-i.e., 1,960 to 1,060 Kcs.

On the long wave band the range is from
1,000 to 2,000 rnetres; or 300 to 150 Kcs. Our
long wave oscillator would therefore cover
(300+460) to (150f460) Kcs, that is 760 to
610 Kcs .

It will be seen from these figues then, that the
neuest approach to 460 Kcs in either the aerial or
oscillator circuits is 600 Kcs (MW aerial), 610 Kcs
(LW oscillator), anil 300 Kcs (LW aerial).
460 Kcs (anil thereabouts) therefore fits very
com{ortably into the frequency range of the

normal broadcast receiver, without too closely
approaching any of the aerial or oscillator
frequencies.

The Selectivity of the IF Amplifier

In the first article of this series we also stated
that, owing to the fact that the usual IF amplifier
uses at least fou tuned circuits all designed to
give their best at one peak frequency, then the
selectivity offered by the IF amplifier is greater
than tbat given by a TRF receiver.

At that stage of the proceedings we could not,
however, point out that there is another very
importatrt reason for the selectivity of the IF
amplifier. This has to do with the actual
frequency relationships existing between the
intermediate frequency and the signal frequency.

To make this clearero let us assume that we
have a superhet receiving a signal whose frequency
is 10,000 Kcs, the intermeiliate frequency of the
receiver being the conveniently rountl figue of
500 Kcs. Let us further assume that there is an
interfering signal at 10,015 Kcs, Now we would
need a relatively large amount of efficient tuted
circuits, if they were tuned to 10,000 Kcs, to
effectively reject a sigual of 10.015 Kcs, as this is
only removed from the required signal by

l 5
0 . l s % (  1 0 J 0 0  x  1 0 0 :  0 . l s % ) .
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LOOSE INUJCTIVE

l-17.o,fr'G-.l^+ E B +'
I r. ,\, l,*

Fig. la-toP.

Fig, lb-second fron toP.

Fig. lc-third from toP.
Fig. ld-bonom left.

Fig. le-bottom right.

When, however, the two signals have passed

rhroush the frequency-changer a very different

.tut".-.f affairs exists. The required signal now

has a frequency of 500 Kcs' The interfering

sienal. rvbich is also converled. appears on the

o iode o f  the  f requency-changer  as ,a  s igna l  o [

515 Kcs .  Now"  i t  i s  qu i te  s imp le  to  desrgn  tuned

circuits for 500 Kcs which will reject a frequenc;'

of 515 Kcs bemuse now the interfering signal is

3% off tune inst€ad of the original 0.15%'

I 5
( soo " 

loo : 3%)'

The obvious conclusion then is that, when the

f remencv  o f  the  IF  amp[ f ie r  i s  lower  lha l r  the

. ig ra l  f requ" . "1 ,  i t  has  grea ter  se lec t i v i t y  than

rh"at posseised by .o u^plif ie. with similar tuntd

circuits tuned to the signal frequency.

Banilwid&
Vhen we use a superhet to receive modulated

sisnals an importanl snag crops up. To under-

.tand this moie lullv let us see exaetly u'hat the

reception of a modulateil signal incurs.

Norr, when a transmitter is modulated by an

AF sienal, sidebauds flre set up on either side ol

the Jrieinal carrier frequency, these being

. " -o r "d ' f rom i t  by  the  f requency  o f  the  \F

sisnal, For instance' if we were to modulate a

t."000 Kcs RF transmission by an AF tone of

5 Kcs, then we would find that we were trals-

mi t t inc  no l  on lv  the  or ig ina l  1 .000 Kcs  car r ie r

f.eou"icv but also t$-o ;idebands of I '005 and

995 'Kcs ' respec t i re l l .  The po in l  here  is .  tha '  i t

would be impossible to d(l 'ect the signaL ond Io ' ar

the A F toni of S Kcs if our receiaer i l id nol ard pl

the 995 anil i ,005 K.t sii lebands as well as the

original carrier of 1,000 Krs.

ihi" t"""rsity of receiving the sidebands caused

bv modulation has caused tlesigners many a

headache in the past and will probably cause

many more in thi future. Now, as the--upper

f.eqrency l imit of the ear is around 20 Kcs' it

i""-. ui f irst sight fairly obvious that for good

cualitv receptioi we must nol only receive the

.'"oU.L,l cariier but also the band o[ frequencies

on-either sitle of it as far as 20 Kcs' If w1e rrere

us ing  a  supcrhet  f i t teJ  w i th "  sa1 '  t65  Kcs  TF

t .an l lb rmeis ,  th is  rvou ld  necess i la te  the  IF

amnlif ier accepting a band ol frequencies l iom

t4 i  to  485 Kc"  ( i . " . ,  165-20 to  465{20 Kcs ' )

Unfortunately, the broadcasting b-ands are so

crowded these dals that i l  is impossible Lo space

s ta t ions  aoar l  in  f requenc l  by  40  Kcs :  as  u 'ou ld

be oe" " "s i t . t "d  b1  i l l o t ing  s idebands as  la rge

as  th is .  S ta t ions  on  the  med ium wave band are '

for instance. separated b1 onty Q Kc'" therefore

a l low ins  us  lheore t ica l l y  to  rece ive  s rde l rands

only tJthe order of 4!' Kcs, This allows a top

uodio f."qo"o"y ,"tpotle of only t '500 cycles,.atr

ex t remely  res t r i c ted  range.  Howcver '  lhe  l re -

cuencv  a l loca l ions  are  so  made tha t  s ta l ions

i'h;"h ut" ad.iacent in frequency are well seprrated

ueorraohicafy. We may therefore hope lbr a
-h io f i " . ' ,op  

rud io  f requency  l im i t  on  rece iv ing

lo ia l  s ta t ion"  i f  they  are  su f f i c ien l l v  s l rong to

U
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prevent any interference from stations in atljacent

channels.

Frequency Rmporee of the IF Tramfomers

Biarine in minil the fact that rve nust amplify

not only 
-the 

actual intermediate frequency as is
given by the crrier of the required transmitter

Leatins with the local oscil lator, but also a series

of sidibanils ilependent upon the fiilelity of

response we wish to obtain' then we may see that

the design of ou IF transformers becomes more

difficult than at frst appers.
Horvever, good reliable IF transforrners are

readily obtainable by the home constructor, and

these will aheaily have been designetl by the

manufacturers to allow a certain banclwiilth.

In aclilition, constructors may nowadays puchase

transformers designetl to give a variable banil-

wiilth by means of a panel control, thereby allow-

ing the degree of selectivity to be adjusted.

Bmil-Pres Circuits
To enable the IF transformet to pass a fairly

wiile banil of frequencies it is usual' in broailcast

receiver technique, to employ what is knom as

band-pass coupling.
To understanil what is meant by bancl-pass

couplinq let us agsume that we have two tuned

cirroits-Lz Ca and Lr Cr as shom ir Fig. f(a).

These are each tuned to the same frequency f

and the response eurves of the two are identical,

as is shown in Fig. f(b)' Suppose then that we

mount the coils sufEciently close to enable a

couplinq to be effected wia the mutual inductance

of the rwo coils (see E::. t(c) ) ' Their response

curves would then t\Essist 
" each other, and

if we were to inject a banil of frequencies into

C r L r at A the frequency response cmve obtaineal

from the combination at B (Fig. 1(d) ), would be

sharper and bigher than the indivitlual curves of

F ig .  1 (b) .
If, however, we were to progressively increase

the coupling of the coils we woulcl fincl that the
dhrp peak of Fig. f(d) would increase to an
optimum being then followetl by a breaking up of
the peaks into a double-huped curve as is
shown in Fig. f(e). This cuve is caused by

" over-coupling " the two tuned circuits and is
tlaical of that given by a banil-pass filter bf
which the 465 Kcs (or thereabouts) IF transformer

which the 465 Kcs (or thereabouts) IF trans-
formers fouil in the average broadcasi receiwer

are typical examples.
If we examine the response cuve of Fig. f(e)

we see that it has a broad top within a certain
amount of freguency deviation on either side of f,
and that it then falls off vgry rapiilly. If the two

co-ordinates p and q represented frequencies of
f$5 Kcs and f-5 Kcs respectively, then a receiver
possessing this response curve would receive side

bands on either side of the carrier up to 5 Kcs,
inteiference frequencies and futher sidebands
being heavily attenuated outside that range.
The difference in frequency between p anil q

represents the " bandwidth " of the response
curve.

t l \ t  z e

Fig. 2o-top.
Fig. 2b-seconil from top.
Fig. 2c-thiril from top.

Fig. 2il-bottom left.
Fig. 2e-bonom right.
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Now the banilwiitth of the response crnve

shom in Fig. 1(e) is depenclent, amolgst other

things, upon the degree or tightness of -coupling-
between ih" t*o tuned circuits. This degree of

coupling will already have been fixetl in com-

-".cirI-IF transformers so the constructor has

simply to use them in the mamer recommended

by the manufacturer.
Another methoil of obtaining a wide response

curve similar to that shown in Fig. l(e) is by

" star*er-tuning." In this ease the IF tuned

circuiG are loss=ely- instead of over-coupled, and

the trimmers in the tuned circuits are alternately

tuneil hieh or low of the central frequency.

Stagqer-tuning is very ofLeu employed in order Lo

obtiin sufficient bandwidth in the IF amplif iers

of television video receivers. For broadcast

reception, however, band-pass tuning is alrnost

always used.

Trnes of IF Transfomer'ih"." 

"t" 
quite a few different types of IF

transformer alailable to the constnctor these

ilays. Those types most conmonly met with are

shom in Fig. 2. Fig. 2(a) illustrates the most

conventional type, the coils being mounted on the

sane former and the coupling being obtainecl by
mutual conductance. In Fig. 2(b) we see a
transformer which is tuned by ailjustable iron

dust cores, fixeil capacitors being connected across
the coils to prowide the necessary tuning capaci-
tance. The methotl of adjusting the iron dust
cores is shom in the inset. In Fig, 2(c) the coils
are nounted side by side (siile by siile mounting

still allows sufficiently tight intluctive coupling)'
Fig. 2(d) shows a method of capacitance coupling
the two tunecl circuits. The two coils' with their

capacitors, are mounted in separate cans' aD

external capacitor coupling them together' In

Fig. 2(e) capacitance coupling is again employedo
but the coils are merely placeil at right angles to

each other to reduce inductive couplilg' The

ex-RAF Rll55 uses IF transformtlrs of this t1pe.

Next Month
In next month's tticle we shall consialer the

IF amplifier as a whole, following this up by

ilealing with the detector circuits.

.ORADIO CONSTRUCTORO'

qa 17.
Condu.cwil bY W. Gtoome

(l) Having read that hearry pick-ups cause

"*"es"ite 
weai of the grooves, Mr. Brain decided

to moalify his old magnetic one by fitting - a
counterbalance to reduce the weight on the
needle, To his surprise, tone becme worse than
ever and the pick-up often junped the track.
Whv ?

(dt What single-r'alve receiver has immense
sensitivitv and in effective form of AVC ?

(3) Hiw can the time bases be coupled to a
VifiSZ *itl capacitors of 500V rating instead of
the usual 2-3kV type ?

(4) Vhat is thl-effect on the CRT screeu of
ma ins  "hum"?

(5) What is a o' sucker " circuit ?
t6i A p"t-"o"nt magnet can be used in place

of 
'tle 

umal focusing coil on a magnetic CRT.
Right or *rong ?

THE EDITOR 'NY'TES . O
I Conetructional articles suitable for

publieation in thie journal. Proepectivc

writere, particularly ncw witere, ttc

invitcil to apply for ou " Guiile to thc

writing of C-onctructional Articles " which

will be eent on requcat. This guidc wil|

provc of material assistance to thosc who

r.pirc to journatism anil will makc uticlc

writing a rcal pleasue !
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An Easilv Built RF Oscillator
EHT Power Unit

fftHf S uticle describes the construction of
I an inexpensive EHT power supply for tele-- 

vision, having an output of some 3.5 to 8kV,
anil operating from either AC or DC mains
voltages of 200 to 250.

Operation

Tho oscillator valve VI is maintained in
oscillation by coupling between the control grid
anil the anode via the two windings Ll and L2.
The third winiling L3 is closely coupled iniluc-
tively to L2, and acts in conjunction with it as an
RF transformer. The RF voltage developed
asross the anoile winding Ll is stepped up across
L3, and is then rectified by V2. C7 is the input
capacitor.

Resistance-capacitance smoothing is used (R4
and C8), and a bleeder resistor R5 ie comected
asrose the output.

A half-wave eircuit of the usual AC/DC t54re is
used for supplying HT to the oscillator valve.
This supply has choke-capacitance smoothing,
and ig also decoupled.

Valves'

The choice of valves is not critical, with the
exception of V2. It is important thift the
oscillator valve ehoulal have a high output, a6
otherwise a low EHT will be produced.

EYil Eeater Supply

It will be noted that the EYSI EHT rectifier
(Y2) has its heater supplied from a fourth winding
(L4) on the RF transformer. Now it is obvious
that the voltage developed across this wirnding
will depend on the power in the primary circuit.
It nay be too low, in which case V2 will operate
inefrciently, and it may be too high, when V2 will
be burnt out. It is essential, then, to provide
Bome means of eontrolling the power output of
V2, anil this can conveniently be aecomplished
by using VRI to vary the screen potential.

It is also well worth while checking the voltage
acroes L4 before connecting the heater of V2.
Thie can be simply done by just connecting up a
6V torch bulb. Should there be any mishap,
only a few coppers will be lost.

It is strongly recommended that the EYSI
heater brilliance ehould be comparedo after con-
necting up, to that of an EA50 running on a
knowa 6,3Y supply.

Whilst on the subject of the oscillator trans-
former, it should be remenberetl that a very high
potential exists across L3, and care ghould [e
taken that no metal filings, solcler, or wire clip.
ping,s are alloweal to stick to it, as this will probably
result in a breakdom.

C.omponents

The components used tre few, as can be seen
from the list given below the circuit diagram.
Tb.e values of the resistorg and capacitors ar:e not
critical with the possible exception of R2, C2 and
C3. The following suggestions are pur forward
for experiment to obtain best reeults:-
C2---0.001-0.005pF. C3---0.003-0.002pF. R2-
30k Q -300k o.

Gonsfucdon

The RF transformer, V2, C?, C8 and R4 are
mouted inside a screening comptrtment on top

RC 614

A.PPROX SIZE OF COIL & CONNECTIONS
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of the chassis, anil the EHT positive output is
brought out tbrough a feed-through insulator.
The chassis and screen should be constructed of
aluminium, copper or brass, and ferrous foetals
shoulil not be employed. The chassis itself
measures 10$" long by 5!" wide by 1]'1 ileep.
The screen consists of a " U " shapeil piece of
metal which folns the top antl two sides, on to
.which is fixeil the remaining two siiles by flanges
on the latter. Flanges on the ends of the " U "
piece are used for fixing to the chassis. The
.screening can measues 5$" by S$' by 5f" out-
side dimensions. Sl is a toggle on-off switch, ancl
YRI is a potentiometer of the pre-set t1pe. If
they were gangeil, it would mean that the value
of EHT would not be constant, and each time the
unit was used there would be a danger of too high
an output and thus a danger of too high a heater
voltage for V2.

Half tbe top of ttre chassis is occupied by the
screen, On the remaining half is mounted Vl
and Y3 along one edge, C4 and C5 along the centre,

General

The EHT supply given by this unit is of the
" non-lethal " tlTe, that is to say, the high
voltage drops aLnost to earth potential at touch.
But the unit as a whole is of the usual AC/DC
tlpe, which means that the whole of the apilatus
of which this is part is connected to one side of
the mains supply, and ilue precautions should be
taken. VRI will give, according to setting, an
EHT output varying from some 3.5kV to 8kY,
at 250pA naximm. If a lower value EIIT is
required, R3 may be increased.

The only way in which the EHT can be
measwed satisfactodly is by an electrostatic
meter, several types of which are on the surplus
mmkex. A moving-eoil tlT)e meter cannot be
used as it presents fil too much load and so gives
a highly inaccuate reading.

and along the other edge the smoothing choke and
mains dropping resistor. The latter ehould be
kept well away from all other components.

E,H.T. OUTPUT!

200-
230V
Ac/Dc

Circuit of the EHT Unit.

COMPONIEI\{T IIST

\r1-cl,33 v2-8Y51 V3-rD5 (0.2A)

KT33c 25L6

Cr, 4, 9-0'1pF.

.C2, 3-See text.

C5, 6-16'0pF 350Y wkg.

" 
C?,8-0.001pF 8kV wkg.

220

u3r, 25Y5 (0.3A)
VRl-100k O pot.

R2-See text. +W
R3-500 c} lw
R4-r0ok o +w
Rs-4oM O +V
R6---0.2A/0.3A to suit valve.

EHT Coil S.SkV-Hazlehust Desiuns Ltal.

R3.

c4.

/ EY.st.
/ (EHT. REC)

EHT.
cott_ ( ilT c:1.

r.D.5.
(H,T. REC) 

KO.cL'33.
. cosc)
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PRESENTING THE FIRST OF TWO INSTALMENTS OF THE

WINNING ENTRY IN OUR RECENT RECEIVER CONTEST

The performance of the completetl re-ceiver-is

of r teiy high order combining, as it does,.the

high sensitivity of a comnunications receiver

wi-tn the high'quality reproduction of a TRF

receiver feeding 
-a 

push-pull Triode, Class 
o A,'

amplifier. Results on the higher, fr-equencies

rvitl the converter unit, using {ouble frequency

changing, are exceptionally good also.

Construction

The first step is to strip the Rll55 chassis

mercilessly of ail co^ponetis except the handles,

tuning gang with its associated dial and slolv-

motion lssimbly, wave-range switch, the three

coil units for ranges 3, 4 and 5 mounted above the

chassis. the ' 
Jones 

' socket nearest the side of the

chassis, the three IF coil units and complete

sub-chassis coil unit. The latter two itemso

rvhilst beinc retained as a whole, shoulil. be

morlifieil as-alescribeil. later. The tube holders

may also be retained but it may be found easier

and advantageous to replace them rvith better

quality components such as those of the
'-Amplenol' variety. instead of the paxolin

t.vpe employed.

ft is necessary to cut a hole of the requisite

diameter in the top right hand corner of the

control panel to accommodate the 'S' meter.

The metir illustrated is of 21" diameter and, in

this case, it was found best to cut the hole as

near to the edges as possible in ortler to clear the

adiacent conitols. The antenna trimmer is

mdunted alonsside the ' S' meter in the position

where the tuning indicator was originally fitt-ed

anil it is therefori necessily to fit a plate, similar

to those already carrying the audio gain and

BFO pitch controls, to cany this- compo-nent6.

A nlaie. measurilq 6" x 3" antl drilled for an

I l/8" octal tube f,-older, is tequired to be fitLed

,tl

i l
H

Rebuilding an
Ex,RAF RECEIVER, Type LL55
i l i l i l i l i l i l i l i l i i i1111ii i i i i i i1i i i i i i i i i i i t  By J. COO Kttt t t t t t t t t t t t t t t t t t l t l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l

fnHE long suffering Rll55 receiver has been

I adapted in many and various ways (vide
-.. 

articles in this magazine and others) but

usually, one way or another, the performance and

facilities fall short of those associated with the

later types of communication receiver, as exempli-

fied by the RCA-AR88, Hallicrafter SX28A or

Eildystone 680, etc. Hence it is that, very oIten,

the 'Ham o or short-wave enthusiast eventualh

scraps his R1155 and divests himself of some of

hie hard earned cash in purchasing one of these

more adr-anced types of receiver.

In the author's caseo however, it was decided

that a really first-class communications receiver

could be produced at a f'raction of the cost using

an Rll55 as the basis. Moreover, it was con-

sidered uneconomic to utilise a separate domestic
receiver for local'quality'reception, so that the

same equipnent rvas required to fulfil this

function also - despite the difficulty that'

normally, communications receivers are too

complicated to be operated by non-technical

members of the household.

It was thus that the receiver describeil in this

article was evolved. The basis is an entirely

re-built Rll55 together with ancillary equipment

comprising : converter for 5 to I0 metres, TRF

mit with simplifieil control for medim-wave

reception, TRF-unit for television somd reception,

dual speaker unit incorporating filter network anil

poweipack unit supplying entire outfit. Whilst'

perhaps, sounding ambitious the equipment can,

nevertheless, be built up gradually. In any case,

not all the above-nentioned facilities may be

ilesired by the constructor. Economies can be

effectetl, also, by replacing comparative luxuries

such as the push-pull output stages by a single

output tube, etc.
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Number on
diagram

TIIE YALVE LINE.T]P

Signal Frequency Amplifier
Frequency-Changer
lst. IF (Regenerative) Amp.
2nil. IF Amplifier
Infinite Impeilance Detector
AVC and Noise-limiter
lst. Aurlio Amplifrer
2ncl. Audio Amp. anil Phase Divider
Push-pull, Class' A,' TrioCe connecteil

amplifiers
Voltase Stabiliser
'S' Meter Amplifier
Beat Frequency Oscilator
Rectifier

Tube useil
(preferreil type)

Alternative
Typ"

6K7
ECH35

EF39

6SJ? (see remarks)

Various

6Q?/eT or metal

vl
v2
v3
v4
v5

v6(a), v6(b)
y7

v8(a), vB(b)
v9, YrO

v l l
yL2
v13
vl4

EF39
6K8
6SG7
6K1
b t , 5

6116 (netal)
bu5
6SN7/CT

Two 6L6 (metal)

vRl0s/30
EBC33
6Cs
sv4/G

to the chassis. below the o S 'ineter anil in line
with the other two tube holilers, to cmy V8
and the output transforner. Another plate
measuing 2 9/10' x 2 4/10" is fitted in place of
the two ' Jones ' sockets which have been removetl
to accommodate the two antenna input sockets
and the two output jacks, Aclilitional holes will
be necessary to carry the selectivity, negative-
feedback (if required)" BFO on/off' IIT on/off,
noise-Iimiter bias, SF gain and ' S' meter zero
controls. These modifications 'rvill be more
cleuly appreciateil from Fig. l. Dimensions are
not indicateil as they alepenal to a great extend on
the size of the components used-small com-
ponents are generally desirable in order to frt
them in the available space. A small aluminirm
chassis, 2 4/10" x 5" x l{ is fitted above the
receiver ileck to house the beat frequency oscillator
(in its original position) by means of angle brackets
bolte<l to the existing holes.

It is a gooil plan to protect the tuning gang
with a cover of some sort whilst the above modi'
fications re beinc carried out in order to avoid the
tlanger of filings Ioclging between the vanes-such
an occurrence would be more than a nuisance !
Finally, before the ilrill is laicl asitle, a word of
warnins. In ortler to avoid confusion between
this reciiver, when it id operating, and an electric
toaster-it is both necessary antl ilesirable to
arrange for adtlitional ventilation for the 13 tubes
housed in such narrow confines. This can be
accomplished easily by cutting a series of holes
in two rows in the back anl siiles ; a chassis cutter
is a good tool for this purpose. At the sane time,
the fitment ofrubber feet to the base of the cabinet
will be found very useful to help clear the many
cable; under the cabinet, thus making a neat
installation.

Before proceeding with the wiring siile of the
conslruetion. it is assmeil that the constructor
will atlhere to the good rules of radio I i.e., short

anil direct wiring, substantial earthing, use of
heavy gauge wire, etc. Further mention ofthese
points 

"will 
not, therefore, be made except yle-re

ispecial attention is necessary. It shoulil be
noted that neither side of the heater circuit is
taken to chassis as a 3-volt potential will now
exist between either of these points and chassig
due to the centre-tappeil transformer useil. Thie
arranqement reilucei the chances of heater borne
hum being introtlucetl as' also, does twisting tho
heater wiles together. These wires must be
capable of earrying the load current without any
drop as it must be borne in mintl that up to 3 amps
passes at some points.

Signal Frequency Amplifier anil Frequency
Changer

Thise two stages utilise EF39 and 6K8 tubee
respectively, thiir bases being enclosecl in the
nain coil switching unit. Two antenna input
sockets are mounted on the front panel; one is
provided for use with a long wire antenna whilst a
co-axial eocket is used for di-pole antenna or
converter inout. In the latter instance it is
absolutely ne-ce."ary for the input to be properly
screened. A series capacitor is inclucled in the
antenna input anil may be conveniently mounted
outsicle the coil compartnent.

The majority of the SF stage components are
housed in the smaller of the two compartments
and a number of modifications are -necessary.
The switch wafer, nearest the audio stages, which
controts the primary of the input coil should be
alteretl as follows :-

Upper series of contact€: The input from the
antenna capacitor is connected to the key contact
to feed c6iis on ranges 3, 4 and 5. Remaining
wires are removed.
Lower eeries of contacts I The key contact ig
wiretl to chassis whilst remaining connections
me unchangeil.

The SFA coils for ranges 3, 4 ancl 5 are momteil

. t

223



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

JON€5 Pc^.ce pLuG (RF-{R vtEw) sK€sTED

_ 
aNNE-rN.

6.3v.Ac{l 
I rFr t l} e.c". r.c.(13 I  r4P

^roco.rscl*.|s1 r6l HT+5oov.

lr r-(cnnssrs)P ! l8l HT+?so.v.

tow FR@u
SPEAIGR

(r5n)

HIGH FREOUE
SF-AKEI

(15rl)

i
l

sl(B) StrANDBY sw.
(srcnorr onr-v)

V5.urr,,oa i1.,fr
"1+
ICIJT

I
I
I

t 4 l

t  L 5

al

i[6Ar[rE
ol- e

224

l

rKr,Ett-

nmsfr*g i
Jl. AIJIIO oulHrf. C53
iilA55lS.

n  U r .  L I N L -

zUD. l.E',A.

Fig. 2b. Circuit of the BFO, Meter Amplifier, Detector, Noise Limiter, Voltage
Regulator, anil Aurli.o Stages of the Receiaer. Conponent oalues are giuen on
page 228. The circuit o.f the Signal Frequencr Section is giaen on page 227,
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TER AMPL|F|ER,.DETECTOR, NOTSE L|M|TEqVOLTAGE REGLI-ATOR & AtJDtO
STAGES.
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P..C 615.

Frequency Coverage of the Receiver

Range | 18.5-7.5 Mcs (16.2-40 metres)
2 7.5-3.0 Mcs (40-100 metres\
3 1,500-600 /rcs (200-500 merres)
4 500-200 /crs (600-1.500 merres)
5 200-?5 /tcs (1,500 -4,000 merres)
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BASS &TREBLE qJT B,FO. PITCH

AV.C.SW

NEG. FEEDBAO(
sw.

AIJDIO INPUT

B.FO

S METER ZERO
COMPENSATOR

CONTFOL

gGNALSTREI{GTH
METER

TY

TERMIMI.

INRJT

WIRE

ANTENNAE

SOCKET

PHONE OIJTR'T
LotJDSPEAKER

JACK

SF stage when using different anlennaes and
also to correct the tracking errors. The other, a
variable resistor Rl, controls the gain of the stage
by regulating the HT applied to the screen of the
EF39-a most essential feature when receivins
powerful signals to prevent the 'blocking' (o-r
closs modulation) of the first detector (frequency
changer) rvhich might otherwise occur,

The trioile-hexode type of frequency-changer is
retairted as the performance is quite satisfactory
up to about 14 Mcs. The use of the converter
is desirable above this frequency in any case in
view of the double frequency-changing (better
image rejection) anil additional higL-gain SF
stage employed. Ihe frequency-changer screen
and local oscillator anode are feil by the voltage-
regulator tube to assist the general stability of the
stage. lhe switch wafers remain unaltered in
this, th6 lrger of the two compartments. The
biassing and decoupling arrangements are new
and will, of course, necessitate rewiring.

The IF Stages (IF-560 Kcs)

The first IF (6SG7) tube is located next to the
main coil unit and in line with the SFA and
frequency-changer tubes. It is with this stage
that the first important departure from the
original occus, for this tube is made regenerative
to give a degree of variable selectivity together
with its single signal reception properties. This
simple device gives very useful results.by reject-
ing, in many cases, unn'anted signals which may
break through the first tuned circuits. Better
results still may be obtained with a crystal filter
circuit but the method used saves the considerable

sw

t\iOlSE LIMITER
sw.

K.677

wAv€ No|SE
SELECTOR iIODULATION LEVEL JACK

Shouing reoiseil layout of Control Panel (not to scale)

I

i

S.E GAIN

on top of the chassis and their connections are
made to pins apperilg through apertues in the
chassis, The group of three pins nearest the
edge of the receiver are the primary comections
for range 4 anil the nearest of these pins is dis-
connected from its earthing tag. The opposite
three pins are connected to the secondary winding
of range 4 ancl, here, the blue covered wire is
removed. In each of the above instanceso the
corresponding pins for the remaining two LF
ranges are similaly treated. No changes are
required to the three HF coils which are momted
within the computment, The alterations neees-
sey to the remaining switch wafer are as follon's :

Upper series of contscta: Key contact nearest
inter-compartment screen is grouniled.

Lower seriee of contacts: The key contact
nearest screen is connected to the altenna
capacitor and provicles the input for the two HF
ranges. Remaining key contact, on the reverse
side of wafer, and contacts for ranges 3, 4 and 5
are rernoved from circuit.

The grid circuit filter unit in the SFA input
(mounted on top of the LF range coils) is dis-
pensed with although one component, the l60pF
capacitor, is retained to maintain the tracking
characteristics and is mounted under the chassis
near the appropriate switch wafer. The lead
from it to the tube grid is screened, However,
the anoile circuit filter, mounted in the midille of
the larger compartment remails unaltered. .

Two controls re provided for this stage. One
is the vriable antenna eompensator C4 Iocated
on the front panel and it allows one to trim the

226
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TABLE SEOWING COMPONE1YT VALT]ES AI{D SPECIFICATIONS

Capacitors
Cl, 200pF Mica
C2, l60pF Mica
C3, Section Main Gang
C4. 20pF Variable air-sPaceil
C5, 0.ipf 350V Wkg, PaPer
C6, 0.lrrF 250V Wkg, PaPer
C?, 0.l1rF 250V Wkg' PaPer
C8, 0.lpF 350V Wkg' PaPer
C9, l60pF' Mica
C10" 0.002rrF Mica
Cll, 0.tpF 250V Wkg, PaPer
Cl2. Section Main Gang
C13. 0.lpF 350V Wkg, PaPer

C60, 0.5pF 250V Wkg, PaPer
C6r, 0.5pF 250V WL'g, PaPer
C62, 0.lrrF 250V Wkg, PaPer
C63. O.trrF 250V Wkg' PaPer
C64. 75;F Vuiable Air-sPaced
c6s; o.dlpF 35ov wkg
C66, 100pF Mica
C67, 300pF Mica
C68, ?.SpF PaPer
C69. 7'5pF PaPer
C?0: l6rrF 500V Wkg' ElectrolYtic'
C?I. SrrF 500V Wkg ,ElectrolYtic
CiL^ l'6uF 500Y Wkg' Electrolylic
C?3, 0.ir.F 500V Wkg, PaPer
C?4" 0. tuF 500V Wkg'  PaPer
Cc, See Text

Resistors
Rl, 50k C) variable wire
RzA, 220 o +w
R3,2?k o +w
R4" 2.2k Q +w
Rs, r00k o +w
R6, rsok o +w
R?,220k o +w
RB,22ok o +w
R9,4?0 c) +w
RrO,2.2k o +w
Ru,4?k o +w
Rl2, 2?0 Q +w '
R13,4?0 c, +v
RIA, I00k o +w
Rrs, lo0k o +w
Rr6,4?k c' +w
R1?, lso o +s/
RlB, 2.5k C) variable

' wire
Rr9, rook o +w
R20,4?k Q +w
R2r,47o o +Y/
R22 and R22(A),

2.2k o +w
R23,2?0 o ;w
R24, I50k o +w
R25,22k o +w
R26,220k o +w
R27,10k O variable

wire
R28,4ok o +v
R29,4?k o +w
R3o,3ok o +w
R3l,0.5M C) variable

carbon
R32, lM Q +w
R33, lM O +w

CI4, 0.lpF 250V Wkg' PaPer
C15" 300pF Mica
C16, 0.rtF 350V Wkg, Paper
Cl?, 300pF Mica
C18, 300pF lt{ica
Cl9, 8pF Mica
C20, 2pF Mica
C2l, 200pF Mica
C22, 0.1pF.250V Wkg, PaPer
C23, 0.larF 250V Wkg' PaPer
C24, 0.lrrF 350V Wkg' PaPer
C25, 0.lpF 250V Wkg' PaPer
C26, Section Main Gang
C27. ISpF Mica
C2S, 0.1rrF 350V Wkg, PaPer
C29, 0.1pF 350V l[-kg, PaPer
C30, 300pF Mica
C31, 300pF Mica
C32, 2pF Mica
C33, 0.rpF 250V Wkg, PaPer
C34, 0. lpF 350V Wkg. PaPer
C35, 0. lpF 250V Wkg'  PaPer
C36, 0.1rrF 250V Wkg, PaPer
C37, 50pF Ceramic
C38, 0.[rrF 350V Wkg. PaPer
C39, 600pF Mica
C40, 300pF Mica
C4l. 4pF Mica

C58, 0.1pF 350V Wkg' Oil
C59, 50pF 50V Wkg, ElectrolYtic

C42, 0.5pF 350V Wkg
C43. 250pF Mica
C44,AuF 500V Wkg. ElectrolYtic
C45, 0.1pF 350V Wkg' Oil
C46.2SrrF 25V Wkg, ElectrolYtic
C4?, O.ipF 350V Wkg' Oil
C48, 8pF 500V Wkg, ElectrolYtic
C49, 400pF Mica
C50, 0.002;rF Mica
CSl, 0.lpF 350V Wkg, Oil
C52,0.25pF 350V Wkg' Oil
C53. 0.00lpF Mica
C54, 0.0lpF Mica
C55, 8pF 500V Wkg, ElectrolYtic
C56, sl,F SooV wkg, Electrolvtic
C5?, O.IpF 350Y Wkg' OiI

R34, 30 c) +w
R3s, 6.5k o +\[
R36,100k o +s
R3?, I8k o +w
R38, 2k o +w
R39, s60k o +w
R40,900 o +w
R4r,42k c)1w+I0%
R42.42k o rw+rO%
R43, fOk Q variable

wire (Pre-set)
R44,0.25M O+w + 5%
R45,o.zsM O+\r + 5%
R46,0.22M Q +W
R4?,4.?k o +w
R48,4.?k o +w
R49,100 o +w
Rso,1oo o +w
Rsl" 3?5 c, 5W
R52" 50 Q +s'
Rs3,50 O +w
R54, ?k o r0v/
Rss, lok f) +w
R56,50k o lw
R57, 250 O variable

wire (pre-set)
R5B,60o o +w
R59,240 o +w
R60" 550 O variable

wire (pre-set)
R6r,40o o +w
R62, lM Q +w
R63, lk o +w
R64,sok o +w
R65, look Q +w
R66, rk o 10W

-lfote:Tolerances { 20o/o unless otherwise stated'

Suitches
Sii,q,J. Srtel, Double pole, Double tbrow, Toggle'

Siiai, Sztei, Double !ole, Double throw, Toggle'

S5: 
-' ' 

Single pole, Single throw, Toggle'
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S4(A), S4(B), Double pole, Double thron', Toggle.
S5(A), S5(B), 2-pole, 6-way, Rotuy.
56, Single pole, Single throw, Toggle.
S?, Single pole, Single throw, Toggle.
S8(A), SB(B), Double pole, Double throv'. Toggle.
S9(A), S9(B), Double pole, Double thror-, Toggle.

Inductances
Ll, L2, L3, As original'
L4, RF Choke, effective at 560 kcs

I7.OmH Eildystone.
L5, As original, or 560 kcs coil tapped

one-third from groundeil end.
L6, L7, 3,400pH' DC resistance < 20 O.
L8, LF Choke, l3H at 100mA (DC

resistance 200 C)).
Lg, LF Choke, 20H at r00mA (DC

resistance 470 f,)).

Transforners
Tf , 

- 
IF Coil modified ae per text.

T2, T3, IF Coil as original.
'14, Output transformer, ratio 22:l (Wharfe-

dale W.l2).
T5, Mains transformer, 350-0-350V 200mA,

6.3Y CT 5A
5V 3A (Varley EP60)

T6, Heater circuit, booster transformer-if
necessary 6Y f.5A

Miscellaneous
M, Moving-coil meter, 0-lmA FSD, 2$" flush

mounting, 75 C).
J l ,  J2,  J3,  Jacks.
l{ole .' Specifications and/or types of component- 

used in author's receiver are shown in
brackets.

s'

cost of the crystals and gets over the mechnieal
difrculty of finili:rg space and mounting satis-
{actorily-not to mention the difficulty of obtain-
ing suitable 560 kcs crystals.

Howevero this stage is only neeessmy when high

selectivity and sensitivity are requireil; this is
not normally the case when receiving strong
signals for, under such circumstances, this stage
of the receiver serves only to suppress the side-
banrls and introiluce distortion which would
seriously impair the high-quality performance of

which the auilio stages are capable of producing.

In view of this fact, a switch has been introduced
to cut the first IF amplifier out of circuit in order
to offer a conparatively witle banilwiclth when
requiretl. It will be observed from the cireuit
dia-eram that an additional 560 kcs coil has been
introduceil into L3 in order to feed V4 ilirect
when the selectivity switch is in the " wide "
oosition. This coil is mounted between the two
ixistinc coils in L3 and should be of a similu

tvoe, 
-IF 

transformers for 560 kcs can sonetimes
be- obtained on the suplus market but if the
constructor has ilifficulty in obtaining this item

he is best aclvised to pile wind a coil on a similar
former using the ilata supplieil by an Abac chart

or, alternatively, by adapting a standard 465 kcs

inductance removing turns by trial and error.
AII leads to and fron the selectivity should he

carefully screened ancl ertheil-preferably at
each end. The stage is made regenerative by

soldering a short length of wire to the plate

terminal of the tube socket anil running it near

the grid terminal. The capacitance, so intro-

ducecl, is indicated by Cc in the circuit diagrarn.

Regeneration is controlled by reducing the gain

ofthe tube ancl R18 a variable cathode bias control
services this function. The nearer the tube

is operatetl to the point of oscillation, the greater

will be the selectivity. Bias voltage is obtained
from the voltage regulated line to ensure gmooth

anil constant regeneration chuacteristics.
Incidentally, without the capacitance Cc, the
amplifier shoulcl be perfectly stable and show no
tendency to oscillate at full gain.

The second IF stage uses a 6K7o selected
because high gain is not necessary at this point
and, as indicated above, firnctions as the sole IF
amplifier when the selectivity switch is in the
" Wide " position. Screen voltage is supplied
from the voltage regulator. The centre tap on
the primary of the last IF transfbrmer is not
required and the lead may be rernoved. It will
be noted that in this, anrl the previous stages, the
biassing ilrangements of the original circuit have
been dispenseil with and individual cathode
biassing is used; thus the receiver chassis is no
longer'I ive' in respect to the pos'er pack chassis.

Detector

Ar infinit e impedance det ector (6C5) was
chosen because it combines the high signal
handling capabilities of the diode detector with
low distortion (good linearity) ancl, like the plate
detector, does not load the circuit to which it is
connected. An RF choke is included in the
cathode lead to suppress any RF which might
otherwise appear in the output-Jhis component
shoulil, of couse, be effective at 560 kcs. The
tube base is located alongside the third IF trms-
former in order to keep the input leads as short
as possible.

Beat Frequency Oscillator

As already described, the BFO (6C5) is mounted
on a separate chassis which provides increased
stability and sereening. Coupling to the second
detector is by the small capacitance formed by
running an insulatecl wire from the grid of the
BFO close to the detector griil prong on the tube
socket. Very little coupling is needed for'satie-
factory operation; the remainder of the coupling
lead must be screened. The oscillator coil may
be the original component (tuneil to 280 kcs) or a
560 kcs IF coil and should be mouted neareBt the
front panel with the tube immediately to the rear.

(To be coneluiled in next issue)
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LCGICAL FAULT FINDING
The eighth in a series of articles to assist the
home constructor in tracing and curing faults

By J .  R .  DAVIES

POOR SELECTMIY-continued

Poor Selectivity in a Superhet

A superhet is prone to several types of inter-

ference. These are:-
l. Acljacent channel interference.

2. Second-channel or image interf'erence.

3. Interference caused by combinations of

signals other than those causing the pheno-

menon of second-channel interference'

l. Ailjacent Channel Interference

This is the name given to the form of inter-

ference which occurs when the frequencies are

eufficiently close to cause mutual interference.

If they are very close to each other their carriers

beat together giving an audible whistle which is

very difficult to remove. An acljacent chamel

whistle is recognisable by reaeon of the fact that

its note does uot change as the tuing capacitor

is rolatecl.
This state of affairs is very noticeable nowadays

on the medium-wave band' it being difrcult to

tune in a weak station without a background of

interference or whistlee caused by other trans-

mitters.
This leads to a certain amount of difrculty in

the original design of a receiver. The nmu-

facturer has not only to make his set selective

enough to prevent adjacent channel interference,

but has also to proviale the receiver with sufficient

band-width to allow reasonable quality of

duction. Usually, a com
trualrty ot repro-
ise is reached,ductron. Usua[y, a compromrse lE reacneo,

although, nowadays, a variable selectivity control

is becoming a weleome featute on many new'

@mmercial receivers.
So far as adjacent channel interference is

oncerned, the selectivity of the superhet rests

almost entirely with the performance of the IF

section. The alignment of the IF transfouers

should be carefully checked, using a weak and

steady signal picked up on the medium or long

waves (never one on the short-wave band), or,

better still, the output of a signal generator set

to the correct frequency. All the IF trimmers

should " peak " correctly (see above), and,

sbould this not occuro either the particular tuned

circuit will be found faulty' or the frequency

chosen for the check is inconect. Tests on faulty

IF transformers usually involve a check of the

coil and trimmers' Ibllowed occasionally by

inspection of the external decoupling or valve

circuits associated with them.

980

In the case of home-constructed receivers the
IF transfomer feeding the detector AVC circuits
may sometimes be found to give a flat response,
this being usually due to an incorrectly designed
detection circuit which is introducing heavy
damping on the secondary. In cases of doubt as
to design, the adoption of the series diode detector
circuit shom in Fig. 39 will giwe as good results
as m.ay be required, with little damping of the IF
transformer secondary. The load resistor, R2,
has the greatest damping effect, and should have a
reasonably high value, never falling below
l00K O. (AVC, if required, may be taken from
the junetion of Rl and R2 in Fig. 39, and may be
decouplerl by a lM O resistor and a 0.0lpF
capacitor.)

2. Seconil f.hannel or Image Interference

Second-channel interference is caused when a
station, whose frequency equals that of the
required signal plus twice the internediate
frequency, fincls its way on to the signal-grid of
the frequency-changer. To take an example,
let us assume that we have a receiver whose
intermediate frequency is 500 kcs. Ve waat to
receive a signal the frequency of which is, say,
1,200 kcs. The oscillator in the receiver will then
be set to 1,700 kcs to provide the necessuy 500 kcs
difference. If there is another station of fre-
guency 2,200 kcs, howevero this will also beat
with the oscillator to give 500 kcs and will thus
find its way into the lp 2mplifier. The effect of
second-chamel interference is to cause a very
iritating whistle whose note changes as the
tuning capacitor is rotated.

The obvious cue for second-chamelinterference
is to prevent the interfering signal from reaching
the signal-grid of the frequency-changer. With
the average commercial receiver produced nowa-
days, this is sometimes very difficult as there is
usually only one iuned circuit between the aerial
and the mixer. The alternaiive course is to make
the aligment of the RF section of the receiver as
gooil as possible, so that the required signal ie
then sufrciently strong to over-ride the second-
channel transmission. For this reason, careful
tracking of a receiver suffering from second-
channel interference will usually eradicate the
trouble. As the second-channel station may be
picked up by the receiver wiring as well as by the
aerial. the ideal receiver would be one in which
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the RF and frequency-changer circuits are entirely
screened. Unfortunately, fer. manufactwers go
to the trouble of entirely screening their cheap-er
Bets, and so the trouble is present to a greater or
lesser degree on guite a fer- conmercial receivers.

3. Interference Caued by Combimtiom of
Signals other than Seconil-Chamel

Whistles and interference in a superhet are
occasionally caused by the heterodyning ofvarious
signals, their combinations being of a different
natue than those causing the phenomenon of
second-channel interference. The most commonly-
met forms ofinterference peculiar to the superhet
are reviewed below:-

(a) Let us retun to the illustration given for
second-channel interference. In this case we had
a receiver whose IF rvas 500 kcs and which was
receiving a signal of frequency 1,200 kcs. The
oscillator in the receiver was set to 1,700 kcs.
Now, suppose we have another signal whose
frequency is also 1,700 kcs. This, should it reach
the grid of the frequency-changer, will beat with
the reqqiieil signal (1,200 kcs) giwing a heterodlne
of 500 kcs, this being accepted by the IF stages.
A signal of ?00 kcs (1,200 minus 500 kcs) would
also give rise to the same interference.

(b) Again, using the same illustration, let us
suppose that the undesired signal has a frequency
of 1,950 kcs. If this signal aud the local oscillator
in the receiver have a certain amount of second
harmonic content, we may then have the effect
of an undesired signal of 3,900 kcs beating with a
local oscillation of 3,400 kcs, again giving a
heterodyne of 500 kcs.

(c) If two strong signals whose frequencies
differ by the intermediate frequency are both
received and rectified by the frequency-changer,
interference will again result.

(d) Humonics of the IF, if picked up by the
aerial circuits can again cause interference.
Using our illustration once rnore, we find that
this may occur when we are receiving a freguency
of, say, 1,500 kcs. The third hamronic of the
IF, if picked up in the pre-mixer stages, would
beat with this signal causing interference.

(e) Yet a further example of interference is
eaueed when signals at the intermediate frequeney
are picked up on the aerial and find their way to
the frequency-changer. This is known as " IF
Break-through " and the usual cure is either to
change the frequency of the IF section, should a
local station be causing the trouble; or to fit a
rejector wave trap, tuned to the intermediate
frequency, between the aerial and the aerial coil.
The latter course is the better. IF wave traps
willbe found embodied in quite a feu'cornmercii l
recervers.

It rray be seen from examining these.varioug
foms of interference that the ore for nearly all of
them lies in adequate screening of both the RF
and IF stages and in the use of adequately selec-
tive RF tuned circuits. In addition, the IF stages

should be so designed that they introduce little
distortion to the IF waveform, thereby decreasing
the possibility of harmonic generation.

ST]MMARY

POOR SELECTTVITY
Poor Seleetivity in a Straight Receiver
(a) Check trimming.
(b) Check tuned circuits and associated corn-

ponents for faults,

Poor Selectivity in a Superhet

l. Adjacent channel interference.
(a) Check trimming of IF transformers,
(b) If trimming is unsatisfactory, check IF

frequency, and look for faults in the IF
transformers or their associated com-
pbnents.

2. Second-channel interference.
(c) Check triming and padding of RF

circuits.
(b) Check screening, if fitted.

3. [nterference caused by other combinationu of
signals.

The treatment is the same as for second-
channel interference above, except in the
case of IF break-through, whereupon the
best cue is to fit an IF wawetrap to the
aerial circuit. Altematively, the fre-
quency of the IF section may be changed.

(To be continued)

M. WILSON LTD.
Still satisfying custom€rr at Home and A,broad. Our

C I R G U I T  N o .  2 0

10 valves, 6 wave-bands, 12 watts
(mdistored)

Output Sulrerhet€rodyne Receiver
Brief specification. R.F. suge of Amplification using 6 Kr-
H.F, Pm., the gaio of whicf, is conrrolled. followed"bv F.C.
Triodc Hqode 6K8 followed bv 1.F. Amo. staee 6Ku fiedine
into a double diode triode 6Q7 for L.F. Ainp. aid ,nd d.t.ctoi
md noise limiter, followed bv Phase invener feedins *6V6 or
z-6L6 in push pull. Recrifier valve sUaG. Visiral runins
ind,ic-aror (Magic iye EM34). The coil rinit consists of r8 higX
"Q". i ron cored coi ls,6 each in R.F.,  H.F. and Osc. sbgas,
all midget,type, ilsigned espec.ially for us. zo Ceanic aimtn=eti
mo 3 bmk swltcb, wrth shorttnq plates.
A.V.C. is used on all wave-bmds with a switch for cutting out
when not required. The coil unit is completely s.te.nid by
18 s.w.g. aluminium. The output transformei is of muki-
ratio type mounted mdet thc cbassis. Controls R,F. gain,
6 wave-bmd coil switch, A.V.C. on/off ndiogmri switch, noi*
fioirer, tone-control, Audio gain aird min" 5n/off. Provision
fot B.F.O. on/ofi if required.- 3 gog runing condoser Cemmic
insulatioo, rubber momted. 

-All -H.F. 
ialves screened bv

aluminium os. Double ratio slow motion drive and 6 wavi
bmd dial glass covered Chassis 16 s.w.g. AJuminium, ready
dri l led rz{ x 7} x 4.
3 Fuses 6tted z in mains supplv and r in teciGer circuit,
Provision for dircle Aerial-ind extensioo soeaker P,U. sockets.
This set is noted for iB 6ne qualitv of reDroducion on mdio md
gnm. !(/e have received much appreciaiion and congtatulrtiom
from ostome* on its perfomance, A demonstnti6n model is
alai lable at our Dremisis at ?or Hish Holborn.
FU.LL SI.ZE BI UE PRINTS (ipractical and r theoreticalr
and priced list of components, 7/6 per ser.

3 0 7  H I G H  H O L B O R N
LONDON W.C.l.  'Phone: Holborn 4631
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Query Corner
A 66 Railio Constructor " serviee for readers

The Blockirg Oecillator

" I reail uith interest the ilescription of the
operation of the transitron oscillator which uas
publisheil in the last Septenber issue of the
magazine. Would you rcu publish similar
notes on the blockins oscillator and at the same
time tell me if thir iay be useil in the tine base
of an oscilloscope."

B. Richarils, Leed.s.

The blocking oscillatoro or squtigging oscillator
as it is sometimes rather erroneously named, has
of recent yers proved very popular for use in the
time bases of television receivers, This is
mainly because it is reliable anil stable in opera-
tion anil is capable of being positively o triggered '

by the synchronising pulses. Blocking oscillators
are, however, very rrely used in oscilloscopes
because of the dfficulty of maintaining a linea
output waveform over a wide range of operating
frequencies. The upper fregueney at which
satisfactory operation may be obtaineil is algo
limited by the stray capacitances of the circuit
plus those of the feedback transformer. This is,
of course, a rather serious objection to its use for
oscillographic puposes.

Let us now consider the circuit of a tlpical
blocking oscillator as shom in Fig. l. The
circuit makes use of a triode valve. a feedback

RC 69s

Fig. L. A typi,cal citcuit of a blocking oscillatot.
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transformer having tightly coupled windings and
a windinE ratio of between l:l and 3:1. If the
latter raiio is employed the comections to the
'transformer rnust be such that the windine
having the grealer nrmber of luns is in the grid
circuit, The operating cycle of this circuit is
such that'at the comnencement of each stroke of
the saw-tooth output waveform Cl is chargeil
negatively so that the valve is biassed beyond
anode cment cut ofl and C2 is charged to a small
positive potenlial. The charge 

-on 
C2, and

consequently also the voltage across C2o gradually
increases due to the current which florvs into this
capacitor via Rl. At the same time the negative
charge on Cl is leaking away via R2 and the HT
potentiometer. This is a progressive process
lvhich continues throughout the linear stroke of
the saw tooth. As C2 charges so the anode voltage
of the valve increases and similarly as Cl dis-
charges so the negative bias on the valve is
reduced. This staee of affairs cd,ntinues until the
bias voltage and the anoile voltage is such that the
valve commences to draw curent. The increas-
ing curent passing through the primary of the
transformer produces a voltage across this winding
rvhich in tun results in the incluction of a voltage
across the secondary. The polarity of the trani-
former windings is arranged so that the secondary
voltage is positive when applied to the grid of the
valve. This voltage, therefore. assists in still
futher increasing the anode curent which in
tun futher increases the positive voltage at the
grid. The effect is therefore cumulative and
occus in a very short space of time. The
increasing anode current discharqes C2 whilst the
positive Joltage at the grid of the valve results in
the flow of srid current which rechrses Cl
negatively. T;he negative voltage building up
across Cl soon equals the positive voltage applied
to the grid from the transformer antl the rate of
increase of anode curent is reduced, This in
tmn reduces the voltage at the secondary and the
valve is rapidly biassed beyond cut-off. At this
stage the voltages developetl across the trans-
former windings fall to zero and the whole cycle
re-comences.

The waveforms inclicated in Fig. 2 are those
fomd at various points in the circuit, and it is
suggested that the constructor may wish to
assemble a blockins oscillator and examine these
waveforms with ihe aicl of ari oscilloscope.
Typical circuit values for a blocking oscillator of
this type when employed in the line and frame time
bases of a television receiver are eiven in the
table below. The slmchronising pulses may be
applieil to the grid as shown in Fig. I in which
case they must be positive pulses. If negative

H.T.+
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pulees ate available the-v may be fed to the anode

of the valve,

I
I
o
5

R l  . .
R 2  . .
c l  . .
c 2  . .
c 3  . .
c 4  . .

I
I

=

Frame time btse
. .  3 3 0 K O
. .  2 . 2 M O
. .  0 .0 lPF
- .  0 . I pF
. .  0 . I p F
. .  220pF

Line time base
330K C)
330K O
220pF

0.002pF
0.0lpF
39pF

Reflex Circuit
o' From time to time I haue been tolil of the merits

ofthe reflex type of circuit,but I haae neuer secn a

irortiril ooriiroiion of sueh a rircuit. Would
'vou 

please'iell me if it sufers from any maior

?isaiuanrages and. if possible, could you suggest-

a reflex cirluit whiei I might use for experimental

puiposes?" H- W;Uia^- Bradford'

During the first five years of the 1930's there

was mich correspondence in the technical

iournals resarding lhe merits of the reflex system

of oltait"- 'g incr"eased amplif icarion witbout the

aililition oi furtber valvei- For the benefit of

those who may not have previously encountered

the reflex circuit we will commence by describing

the basic mocle of operation. The reflexed valve

is connected op as uo RF amplfier but the anode

load is divided into two parts' one part offering a

high impedance to radio frequencies, ancl the

ot"ha pait offering a high impedan-ce to -audio
frequeicies. Thislatter part being shunted by a

capacitor to by-pass the RF, Now the incoming

raiio signal ii feil into the griil of the valve, is

. amplified and taken fron the anode to the detector'' 
FroL the detector the autlio signal is fed back

into the srid circuit of the same valve but this

time it ap-pears in amplified form across the audio

anode load. After this it is fed into the remaining

WAV€FORM AT B

h'ie. 2. Typiral ruaueforms Jound in blockirtg
oscil lator rircuit.

audio stage and hence 1o the speaker in I he normal

manner .  Theadvantagesof  thesys lemobv ious ly

lie in the inereaseil gain which is obtained, but the

disadvantages are the tendency to instability and

the possi6itity of non-linear 
. 

amplification'

Needliss to say, howevero the advantages often-

outweigh the tlisaclvantages and a number of

comme-rcial receivers have made use of this

system.

The circuit diagram Fig. 3 is of a two'valve

battery receive. *hi"h is capable of fou-valve

oerformance. The 6rst valve is a triode pento'Ie'

ihe penlode section being employed in a refleet

circuil as both RF and AF amplif ier. The triode

seetion of the valve operates as a standard leaky

crid detector whilst the output stage follows

iormal oractice. The RF loatl in the anode

circuit oi the first valve is obtainetl by means of

an RF choke whilst the audio frequency load

consists of the resistor R4. The capacitor CI is

in shunt with R4 and prevents the RF sigral

from being fecl to the output pentod". Lh9
detector sfunal voltage is developeil across^ R6

and hence il"o ."to"" Rl in the grid circuit of the

flrst vaive. The latter resistor is shunted to RF

bv means of Cl. In order that the pentod.e

section of the.first valve should not be driven into

grid curent by the audio signal voltage a small

negative bias is applied to it by means oI the

auio-bias resistor Rl [ '  Bias for the output

pentode is obtained by virtue of ihe voltage drop
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55 Query Cornrrr te

lBules
(1) A.nominal fe of l/- wil l be made for

eacn query.
(2) Queries oD any subiect . relating to' ' 

t4hnical radio or electrical matteB
will be accepted, though it will nor be
poisible to' piovide 

- 
complete circuit

iliacrams for the more complex rcelven'
traismitters and the like.

(3) Complete circuits of -equipment tr.lay
be submitted to us betore conslruclloo
ii ommenced. This will ensure that
omponent value are correct md that
the iircuit is theoretically sound.

(4t All oueries will rffiive critical scrutiny' ' 
and ieplies wil l be s comprehensive a
possible.

(5) Conepondene to be addresed to- - 
" Ouerv Comer." Radio Constructor'
57.- Maida Vale, Paddington, Londoo'
w.9.

(O A selfftion of those queries with the
more general interest -will be repro'
dued in these Pages each montt!.

T IME+

TIME +
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across RII anil Rl2. The reaction control consists

of a potentiometer connected in series with the

reacti;n winding, this anangembnt provides a

emooth anil etable control.

The mechanical layout of the receiver may

follow along standard lines. It should be

remembered thst once section of the two:gang

tuning capacitor must be insulated from the

chaesi;. fb'is is quite easily achieved by employ'

ing two separate capacitors gangeil together by

mians of an insulating flexilrle shaft eoupler. In

order to avoid instability all leails should be ae

short as possible.

In conclusion a word of warning ; although this

type of receiver is capable of giving a very good

aciomt of itself on mediurn anil long wave it ie

not recommended for short wave DX wrxk-

Fig. 3. A reflexcd two-aalae recelxer.

Component l ist:

Rr, r00/ '  O Cl, 0.001p,F
R2, 68I '  -  C2,2.0pF
R3,20h , ,  c4 ,2 .0pF
R5, 100 ,,  c6,0.0rpF
R6, 68/, * CI,4.0trF
R7,2M ,, C8, l00pF
R8, I0/r ,, C9, 100pF
R9, 50rr , ,  Cl l '  0.0lpF
R10, lM,, Cr2' 0.001pF
Rll" 120 ,,  Cr3,25pF l2V
Rl2, 500 ,, l/1, KCF30 or TP25

V2, KL35 or Pen25
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J?adio Jllisceilany
TUDGING by the enormous number of books

I and periodicals to be found on the bookstalls
u and ihe flourishing Schools of J ounalism, one
might be tempted to-believe that one half of ou
population are indefatigable scribblers and the
other half either teaching or being taught the
gentle art of writing. From this, too, one would
expect that there would have been hmdreds
inetead of a few dozen entries for the recent

" Radio Constructor " Competitions<specially
on ex-W.D. conversiens. Who among us hasnot
hail eome experience of that fascinating side of
the hobby ?

The reason can only be modesty. The feeling
that there was really nothing particularly clever
or original about their ideas.

Yet would-be entrants need only pause a
moment to coneider that there is little or no scope
left for complete originality in amateur circles.
What the Editor felt there was room for, was new
applications for, or moilifieil uses of existing ideas.

The ilays when the amateu could hope to
break into new ground with truly experimental
work have long since passed. They only lasted
for a fleeting spell. Experimental researcho as
distincl from personal interesl experiment, is a
job for the specialist in the fully equipped
laboratory, but that should not discourage the

amateur in what is essentially his own sphere.

While I should have been still happier to see an

even bigger entry to these Competitionso there is
good reason for gratif ication. A reasonable

number sent in very good efforts, and this is a

sue sign of the healthy and vigorous state of ou

hobby. On behalf of all our readers I extend

warmest thanks and congratulations to the

competitore.

CE,NTRE TAP
TAN-KS AtsOUT

Radio Jlourna[isrn 
'r 

]unk" Fnogratnmes

She left it until she felt reasonably certain that he

had forgotten of its existence anil then-Hey

Presto ! it rvas gone.
As a conseouence. I have one sister who is an

unashamed hoarder of everything alear to the

feminine heart. She could no more throw an old

garment away lvithout removingo anil carefully

sawing, all the buttons, than the true constructor

could scrap a chassis without removing every nut

anil bolt. Another sister ruthlessly scraps every-
thing-even the tlaily paper isn't safe after nine

xt'

and make sue they stilt on the right lines.

Futher advice on either the subject or its treat'

ment is freely given.
Those who fiel they have a latent flair for

technical description, novel ideas or the design

of amateu geu, need not wait until the next

Competitionlthere is plenty of opportunity and

a ready market waiting.
Buied Trecsue

The trouble with women, says a constructor, is

that they don't know the difference between junk

and Junk ! From which might be inferred that

radio junk stands in a class of its own.

I suppose 90o/o of humans are hoarderg of some

sort of ;ld rubbish, wbile the other l0o/o ue the

ruthless scrappers of everything that is not of

immeiliate service.
I once hatl neighbous, a Schoolmaster and

ex-Schoolmarn' who were both inveterate

hoarders. They cluttereil their house, not simply

the attic, with relics of their past hobbies. Bits

of rock they called geological specinens, pressed

flowers as botanical specinens, old pictures,

orints, albrms, scrapbooks, birds' eggs and what

Lrt" yoo. When they had no l iving space left

they moved to larger premises-an awful warning

.f ihe danser thit itrends acute cases of this

form of mmia.
The horcling of junk is an individual thing ;

it does not run in families. At least, not in mine,

which is only to be expected when it is remembered

I hail a Faiher who was a hoarder and a Mother

whose favouite pastime was surreptitiously

uansferrins thinqs from his store of treasues Lo

the ashcan] She-handled this with all tbe cuming

of her sex, always just before the refuse was

collecteil so he stood no chance of retrieving it

Situations Vacant
There is ample elliol' room in anateur radio

journalism for the v'ould-be rvriter, and those of
any promise are certain of Editorial encouage-

ment. There are six British periodicals ilevoted

to amateur radio and they all regularly invite

contributions. Most of their Editors, if unable to

use an efforto will suggest how it might be altered

or " treated " to make it acceptable. The

" Raclio Constructor " sends on request a Guide
ta prospective ners lriters to save wasted efforts
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o'clock in the morninq. Shoulcl you want to
refer to it after that t i ie you have to rummage
for it in the salvase.

For my owo puit, I suEpect I am a strange
mixtue of the two. To me a.leap of someore
elses junk acts like a magnet. I sort it out and
examine each piece carefully, weighing the
possibilities of its ever being put to any sort of use.
Not that I have ever had much success in this
guest. It is rare for me to find a piece that comes
to anything useful although I have had a few
marked sirccesses with sadeets that I subse-
quently found T did not 

"real-ly 
need or keep in

u*  a f te r  a l l .
My junk box, too, has been a constant dis-

appointment. Whenever I feel the urge for a
spring clean (due any time now), I usually start
by slinging out all the bits I have kept for seven
years.

Even the lgke-r'arm junk saver can tell you
that is a silly nistake. A neeil for those very
pieces turns up within a month for sue.

There are tu'o golden rules that every successful
junk hoarder must constantly bear in mind. The
first is, you simply have to go in for it in a whole-
hearted way (half measues are plainly a $'aste of
effort) and the second, keep a watchful eye on the
opposite sex ; particularly XYL's. Mothers are
often fairly tolerant, but XYL's have been known
to sabotage some realll' wonderful collections.

Waete Not-Want Not

Some months ago I described the radiogram
built by a keen gadget-merchanto and i am
suddenly reminded that the gift of successful
gadgeteiring stalks hand in hant with keeu junk
collecting. He can never bring himself to throw
anything atva). Deep down inside him there is a
firm conviction that it is goinc to come in handv
some day  fo r  sometb ing .  

-

The gadgeteer is the man born with a natural
gift for mechanics rvhich he manies to an acquired
taste for electricity ; occasionally vice versa. If
after combining these two he also turns to
chemistry there is no telling I'here he will finish
up. Probably making atom bombs.

A visit to his home can be a nerve-uackins
experience, even for a slrong, silent man. Bell i
ring and lights flash and it all means something.
Either the baby is awake and crying, or the dog
wants to go out or come ino or else the milk is
about to boil over. Althoush these sudden
warn ings  are  l iab le  to  b r ine  ubor t .  nervous
collapsi in normal mortals, thi gadgeteer is rarell
satisfied unless his indicator system produces a
eense of ugency upon everybody within range.
Rather like the effect a well-designed toggle
switch has on a radio fan. You all knol' the
thrill of pleasure you get as you " feel " it go
over with a really smart snap.

Just as he can never bring himself to tbror'
away anything that might have some use, he can
never stand the thought of anything running to
waste. " What," he says, " Waste suplus
power in a line cord. Not Pygmalion likeli ! "
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The volts to be dropped must not run to wa6te.
They can be maile to do something, even if it is
to light a reailing lamp no one is ever likely to
read by.

Competition

Personally, I am not a regular listener although
I do regularly sample most tgres of prograrnme"
just to make sue I am missing nothing. Some
are gooil, some are indifferent and a few, very few.
are outstanding, I alrvays find the most depress-
ing feature is the nonotony of a regular pattern.
The unwillingness to drop items which have gone
stale even to the occasional listener, let alone the .
regulars. This fault seems inseparable frorn the
over-organisation of a top-heavy adrninistration
you get with the present BBC set-up.

With others I hawe long advocated that at least
a modified form of sponsored programme should
be allowed, if only for the sakg of its salutarv
effect on the pundits at B.H.

It has been a long struggle and with the growing
tendency of recent years to crush the indiviclual
and glorify the State, the outlook has long since
been pretty grim. Can we at last see a gleam of
hope ? Demands put to the Beveridge Com-
mittee to split the BBC into four zones each with
complete Hone Rule, is a step in the right direc-
tion. Ewen high BBC officials, nervous of the
campaigning of the anti-monopolists, are thought
to be ready to concede this much.

Sturlio Claques

Sihy do the BBC studio audiences applaud all
the artistes, good or bad, so thunderously ?
Even if there is some justification for the hit
turns, there is certainly no need. to give an
equally 'big hand' to the third-rate. It would
be far more to the point, and refreshing to the
listenero to give some of the latter 'the bird,'

Perhaps there are two possible explanations,
Firstly that the control Engineers turn up the
" Gain" for the sake of effect, or seeondly,'the
audience, having waited so long for the BBC to
graciously allot them a studio seat, feel it is
expected of them and any failure on their part to
do what is required of them would be rank in-
sratitude. I think No. 2 must be the ansH'er.
. The roars of laughter with which very ordinary

jokes often heard more than once in recent
progranmes, are greeted, inilicates how willing
the audiences are to pay for their seats in kind.

As for the first, from the listeners point of view,
the terrible ear-splitting din which marks the end
of the act ought to be faded dom. Ewen if the
act was outstandingly good there is no need to
deafen the poor listener. After all, the show is
supposed to be for him, not for the studio claque.
Maybe the BBC have decided that the listeners
are so half-witted that they will think a poor turn
is a good one if they force him to rush to the
volme control to defend himself from a splitting
headache. When that follows a turn which he
has been patiently waiting to finish in the hope
that there may be something better to come, his
annoyance at the din must be further increased.
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SURPLUS RADIO EQUIPMENT

desuibed bv B. Carter

In this series of articles it is intended to describe units thnt
haxe (a) immeiliate application, after sone mod.ification
perhaps, in ,he ama,eur uorld, anil (b) to list the contents
of those units that can best becme sources of ualuable
components. This month's unit uith uery little moilification
may be of use to many omateurs as it is purchaseil.

RECETVER TYPE R1147A (10D/13123)

f l f tI lS unit was designed to operale in the

I 200 Mcs region and can be modifieil to suit
* 

amateur l4t Mcs roverage. The chassis and
ca6e are built of aluminium sprayed with zinc, the
lid and base ue hinged to expose the LF valves on
the top and the acorn valves through the IF
screens underneath.

Power supplies are external to the unit and the
connections may be unnecessarily complicatetl
since the unit was ilesicned for local and remote
control. Should it be considered necessary the
RF stages (VI and V2) may be removed by un-
fastening the four 4 BA scrervs, tlvo top and trvo
bo l tom o f  the  sub-pane l .  and remov ing  the

screws around the etlge of the chassis which will

now only just get through the hole in the panel.

The 4-pin W plug f 0H/391 wil l, of course, have to

be unscrewed and so rvill the coil Ll from the

shaft of the " Aerial " socket, it is advisable to

remove all the valves duing this operation. At

this stage of den'olition all the front panel

appendages may be unf,astened as 1ve! as all the

ehassie screws (not forgetting those hidden by the

shock absorbers) and then the rest of the "insides"

will squeeze out through the base door. The
tuning dial is marketl for only a small angle as
this is the maximm effective movement of the
butterfly capacitors (C2 and Cl2), the viewing
apertue may be in an awkward position but the
dial can be tuned around after removal of the
4 BA screws that are close to the 2 BA screws.
A variety of knobs and cranks have been fitted to
the central spindle, the tangential spindle is for
cable attachment in connection with remote
control.

Yl VR95 954 r0E/958 holi ler I0H/342

V2 VR59 955 r0E/rr452 holder 10H/341
V3 YR95 954 lOE/958 holder 10H/342
V4 VR99 954 10E/958 holder l0H/342
V5 YR55 EBC33 r0E/r1401 holtler l0T:I/493
V6 VR56 EF36 l0E/r1402 holder r0H/493
V? VR56 EF36 I0E/1r402 holder l0H/493
Lamp 5A/1428 Holder 10A/ll2'12 Glass l0A/
11270 " Volme Increase " Knob l0A/L2797
4 LirI Clips 10A/337I 4 Sh-ock Mountings Type 6'
3 lbs. 104/9720 Switch SL l0F/r3358 Slow
I\{or ion Dr ive l0J/71

Resistors
Rl 2ooK O roc/11692
R2 sK o r0c/n682
R3 rOK O roc/27
R4 l00K c) roc/1r69r
R5 sKO roc/r1682
R6 20K O I0C/32
R? soKo 10c/1r687
RB sooKO_ loc/1298
'R9 10oK O r0c/n69r
RIO IOK O
Rl l  r00KO 10c / r1691
Rr2 I00Kc) loc/r169r
Rt3 10K O
Rr4 100KO IoC/1169r
Rrs rMO r0c/r308
Rr6 lK O 10c/1r678
Rt? 30KO r0c/r0r4o
.Rr8 l00KO r0c/i l69l

COMPONENT LIST

R19 lKO r0c / l1678
R2o roK {' r0c/21
R2r rM O loc/r30
R22 r0oKO IoC/1r691
R23 2M O rOc/r3l
R24 ro0K O roC/ I1691,
R2s sK O 10C/n682 ' '
R26 s00KO roc/rzg
R2? 500 Q Pott. r0c/628
R2B roo o r0c/53
Capacitars
Ci  3ppF I0C/I030r
C2 Vir i .  Cap. Part  of

r0c/62s
C3 Trimmer. Part of

rcci62s
e4 .002pF r0c'/80r0
C5 '002pF I0C//8010
C6 SppF 10C/3393

C7 SppF 10C/3393
C8 .002pF r0c/80r0
C9 50ppF r0C/10568

C10.002pF r0C/80r0
Crl 50ppF r0c/r0568
C12 Vari. Cap. Part 2 of

r0c /625
Cl3 Trimner. Part 2 of

ro /c625
Cl,l 50ppF 10C/10568
Cl5 .002pF r0c/80r0
Cl6 .002pF 10C/8010
Cl7 .002pF 10C/80r0
CIB SppF I0C/3393
C19 .002pF l0C/8010
C20 SppF 10C/3393
C2I .002pF r0c/80r0
C22 .002pF 10C/80r0
C23 .002pF r0C/80r0

taa
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C24 5p1fi l0C/3393
C25 .002pF l0lCB0l0
c26 loc/3396
c27 'afi roc/3393
C28 50ppF I0C/
C29 500ppF roc/626
C30 .005pF roC/1L697
C31 .002pF I0C/8010
C32 .OrpF I0C/34r9
C33 .05pF r0ClI9629
C34 .25pF 10C/8382
C35 .25pF I0C/8382
C36 .003pF I0C/3394
C3? .00IpF trimmer

roc/821
C38 500ppF l0C/626

C39 .002pF 10C/80I0
C40 .25pF r0C/8382
C4l .05pF r0C/9629
C42 .005pF r0C/964
c43 .tpF l0c/r0l6s
C44 2.0pF I0C/827s
Transfomers
Tl f r.r. loK/12u3
Tz ,, roK/r2r74
T3 ,, r0K/r2r7s
T4 ., loc/66r
T5 Output l0K/162
Plues anil Sochets
A 

" loH/39r
B "Remote Control"

roH/393
See Circuit on facing Page.

C "Supply" l0EI/392
P "Phones" 5C/590
BFO "BFO" 5cls90
AE "Aerial" I0H/f60
X " Earth"
Socket f0H/f59 fits

r0H/r60
Socket 5C/591 fits

sclse0
!lI rooot r0C/602
L Z J

L 3 r
L4 )'Osc. 10C/603
L5 I
L6 BFO note l0C/604

BIRMINGHAM INEXPENSIVE TELEVISOR

Tbroush the cowtesy of Mr. C. J. Shears,
G3DNA, of Bletchley, Bucks. and U.E'I' Corpn''
138. Gravs Inn Roatl, 

.W.C.l, 
we re enabled to

cive details of the use of the RF2? Unit in the
i'Inexpensive Televisor " for the reception of the
Sutto; Coldfield transmissions.

No constroctional moilifications ue reguireil,
anil it is necessary only to carry out alignnent
adjuetment as follows:-

OP- AII)
Printed on good heawypaper, with dur-

able stiff cover' the oo Op-Aid " gives you

the latest revised information about
Distances, Amateur Codes and Abbrevia-

tions, Zone Boundaries, QSL Bureaux of

the Worlilo International and Amateur

Prefixes, Call Areaso the Amateur Trans'

mitting Licence, Morse Coderlnternational

Q anil Z Codes, Standard Frequencies, and

Local Time Conversion

(1)

(2)

(3)

(4)

(s)

Tme the IFT's to betr,Yeen 6.8 anil 7 Mce.
(Screw in cores). Next adjust the oscillator
coil oaddinc capacitor for maximum noiee'
This' capac-itor is situated beneath the
chassis. neu the coil.
The rnker coil padiling capacitoro also
beneath chassis ner coil, is next tuned to
maximum eapacity-indicated when the
black lines are together.

I- t '

PRICE l/6 host2.l.)

from your local supplier or ilirect from

AMALGAMATED
SHORT WAVE PRESS LtrI.

5? Maida Yale, Pailfingtono London,'W.9

'Phone: cuN. 6518
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The RF padding capacitor, also below chassist
is similarly tuned.
Nxt adjust the maia lsning assembly for
maximu capacity.
Short the aerial input to chassis to prevent
? Mcs breakthrough, and then adjust the
IF's to naximum noise level.
Remove aerial short, and connect dipole to
aerial input jack.
Now adiust the vriable trimer of oscillator
section.-situated at rear of unit above gang
capacitor, for rnaximum noise level, and
leave.
Likewise adjust the trinmer of mixer
section, eituated in centre above gang, also
for naximm noise.

(9) Next adiust the trimmer above RF section of
u"os ooiil the carrier of the sound channel is
f,""ia. fni" should peak with the gang
almost at maximum caPacitY. The RF
adjustment is rather critical and should be
ruefully maile.

(10) Now peak aerial input trirnmer on front of
uit.

(ll) r\ext tune main gang to abbut quilter' '. 
capacity. when thi video cbannel should
be heuil.

(f2) Final trimming can now be carried out'' 
going over all trimers in tun, as mentione{
tbo,r", fot maximum signal response, but
the oscillator trimmer below ehassie should
NOT asain be touched.i The IF's will still'
of cows-e, require " stag$ering " for video uee'

(6)

(7)

(8)
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SDIALL ADVBISTISEDIENTS

ResdeF small advcnismens will be aaepted ar 2d. per word, minimum chatge 2.1-. Tmde advertismnts
witt Ue aclprca at 6d. per word, minimum cdargp 6/-. if a Box Number is reg-ui_redra_n additional chargc-of
itl-*iit ui tiraOe- Teds: Cash ritb order. All-opy must bc in hmd by the loth of the month for irenion
ii the following montb's isue.

PRTVATE

FOR SALE. HRO Senior. Complete pip. Five coils.
All Ham bands covered. Exellent condition. Offer
nerest f,20 secures.-Box A115.

WANTED MCR1 with circuit diagram ; complete outfit
preferred and in perf*t order.-Box A116.

BOOKS, Trmsformers, valves, various cmpo-nents'
4 valve short wave battery r*lver.-tr. tsryor'
1, Belle Vue Tena@, Saltash, Comwall.

Rll55 modified with separate RF/AF gain control.
S meter. Output stage. 200/250 AC power pack.
Soeaker. Phones. €9. Universal Avominor wth
l:000v multiDlier 5.A. shmt. 20OC) and 2,00OO exten-
sion unit. i6/r0/-.-F. J. Glover, 18, Knapmill
Road, Bellingham, Catford, S-E.6.

FOR SALE. S.W. listener disposing of coll*tion of
Dafis. 42 W. World. 50 Radio-Craft' Callers only.
bhone or write time of call.-Hemm, 228, Ladbroke
Grove, London, W.10. LADbroke 0?49.

INTERNATIONAL Octal Valveholders (U.S'A-) few
216 dozen. five for 1/3, Box dozen 7 193 valves, cartoned
f6/-. Ali Dost free, I ists available.-B. Carter,
22. Sycamor:e Road, Reading, Berks.

EXCHANGE 48 " S.w. News," 36 " s.w. Listener,"
23 " S.W. Mags.," 16 " Radio Constructor," 12 odd
books for 1224A Receiver or gear.-Box All8.

7-VALVE RADIOGRAM chasis new f9 ; Rl l5A
perfect f,6.-37, Romilly Road West, Cardiff.

TRADE
ENGLISH ELECTRIC & MARCONI'S WIRELESS

TELEGRAPH CO. require qualified senior and
irinior television research and development engineers
ior their television departments at Liverpool and
Chelmsford. Vacancies cover studio md domestic
eouiDment. Unqualified engineers with extensive
oiaciical experieice wilI be considered'-Write giving
iuu details quotins referenc TvG to Central Persomel
Services, 24, Gil l ingham Street, Westminster, S.W.1.

COMPONENTS. Eddystone, Bulgin, Ravmart, T.C.C.
Wearite. etc.-Smith, 98, WesI End Road, Morecambe.
Everything for all circuits. Send for lists or quotatiom.

OSL's and C.P.O. approved log books. Samples free.-- 
Atkinson Bros., Printers, Elland, Yorks.

G6MN for the " bst " QSL's and 4pproved log books,
s€nd for samples : G6MN, Bridge Street, Worksop,
Notts.

USE THIS FORM FOR SMALL ADVERTISEMENTS

Terms cash with order. Payment should
be made ei ther by P.O.,  M.O. or  cheque,

crossed and made Payable to

ALDRIDGE PRESS LTD.

Tothe Advertisement Monoger.Radio constructor" Aldridge Press !-td- 
15 Charterhouse Street' London, E.C.l

Please insert  th is advert isement under the heading. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . for . . . . - . . . .  . .  . . insert ions

l f  B<ix No. required ?... . . . . . . . . . . . . . . . . .( l /-  extra)

N A M E

U S E  B L O C K  L E T T E R S

t

'
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Brmd New in naker's original erton.
TRANSMITTER TUNING I]NITS.

Each having Vernier tuning dial ; variable capacitors.
eramic former ; eramic switch ; R.F. chokes, etc,
l7* x 7i x 8in. Finish black.

TU5B. 1.500-3.000 kcs.
CLYDESDALE'S
PRICE ONLY

2?16 
"u"ntolli$o"

TU6B. 3.000-4.500 kcs.
TU7B. 4.500-6.200 ks.
TU8B. 6,200-7,700 kcs.

CLYDESDALE'S
PRICE ONLY

17 t6"u"n"o$H$o"
TU26B. 200-500 ke.

CLYDESDALE S
PRICE ONLY

lO/-"u"r, cA$tlAGE

Tank coil unit on
In metal cabinet

Ex. Cdn. Forces. A few only.
V.R.L. Rack Mount€d Commmica-
tions Receiver. Made by Vancouver

Radio Lab.
Frequencies 1.5-28 mcs. plus over-
lap. (200-10.7 metres).
For 110-l l5V.A.C.mains operation, a
1 15-230V. Auto Transformer is sup-
pbed. This 19 valvereceiver is a double
converter, with one R.F. stage,
separate local oscillator, B.F.O. and
Noise limiter, and I.F. of 1.5 mcs./
465 kcs.
Valves : 6K7, R.F. 6L7, 6K8,
mixers, 6SJ7 L.Osc., 216K7's, 6L7,
6H6, I.F.'s, 6K7, Znd det. 6Hq
A.V.C. 6J? B.F.O. 6SF5 lst audio,
6K6 audio output, 6G5 tuning ind.,
80 Rect., VR150/30 stabiliser,
6K6G, 6C8G, 6K7, frequency std.
All controls including B.F.O.,
separate A.F. md R.F. Gain,
2 speed tuning, wavechange, ctc.,
mounteC front panel. Reeiver
mounted lower part of rack, 6in.
speaker/Power l]nit mounted above,
with 10-100-1,000 kcs. sub-standard.
-AJso a complete set of spare valves.
Dimensions : Receiver : 17 x 15 x
ll*in. with 19in. rack panel.
Dimensions : Power Ijnit : 17 x 8* x
7*in. with 19in. rack panel. Plus
angle iron rack overall dimensions:
L9 x 24 x 12in. Finish grey crackle
with black and chrome control
finger plates.
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Ex. Army. WS-18 Receiver Unit.
A 4 Yalve superhet chassis, rmge
6-9 mcs. (500-33.3 metres).
With ARP12 (VP23) F.C. 2/ARP12's
L.F. and dR8 (HL23DD) Audio
Loc. Osc.. 2nd det and d.V,C.
slus-tuned I.F. trans.465 kcs. etc.
The complete receiYer mounted on a
chassis 8* x 5 xlin. all controls front
panel 9j x 5iin.. Unused, good

conolrlon.
Power requirements approx :.

3V.0.2A. L.T., 120V. 15 ma. H.T,"
1.5V. bias.
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Branil New, in maker's carton.
Ex. U.S.A.S.C, Crystal Multiplier'

TyDe M1-1946E.
A frequency Multiplier to cover
2-20 mcs. with 807 and spare
(2 valves), 0/10 ma. grid current
meter, variable condensqr, calibrated
micrometer control. etc.. external
power supply required (no Xtals
supplied). In metal case 13 x 10 x 6in.
With Instruction Books.
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CARRIAGE PAID

Brand New in original wood case,
EX. CDN. ARMY. SUPPLY t]NI?
RECTIFIER. lor No. 43 TRANS-

MITTER
Input: 110V.A.C, 50/6O c/s. 1.7
K.V.A. Outputs : 2,100V.H.T. 37.-"
ma. 500V.H.T. 4,000 ma.\ 385V
regulated, 450V.H.T..line, 275V.II.T,
lhe. 415V. neg. bias, 250V, neg.
bitr, 150V. neg. bic, 80v. neg. bi6.
The unit consists of 3 mmplete
power supplies, one of which pro-
vids various stabilised L.V. sup-
plies. All are fed via double choke,
ondenser inDut circuits '
Oth€r components include: Power
trans. 2100-500-0-500-2100V. Power
trans. 450-0-450V. 13!. ;t. 6,3V. ct..
6.3V, Fil. trans, 2.':V. cti. rwice, Fil.
trans. 6.3V. (thermal r taiter). Choks
2llstl. 375 ma. I ;Ii. 4i0 ma.
2J15H. 110 ma. 20H. 16:: ma. plus
various H.V. condensers, resistors,
etc. The comDlete unit nounted in
metal case with lid 2ft. 6ir.. x 1ft. 6in.
x 1ft., finish olive-drab c;ackle with
shock dbsorbing feet.. Wght. 420 lbs.
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Power Unit 247
For 230 volts, A.C. 50 cycles, Out-
put 600 volts at 200 ma., smooth€d
D.C. 6.3 votts. A.C. 3A.
Complete power pack, with 5U4G
rectifier, etc., built on metal tray
101 x 9 x l*in. with grey finish meial
mver l[ x 9l x 7*in. 2 chromium
handles, red indicator and inspection
door, giving a@ss to rectifier and

pilot bulb.
CLYDESDALE'S PRICE ONLY

,5!'16 CAFIfSGE
with transit box

R1481 Rack Mts. Y.H.F. RiT
Roceiver Unit,
Fre4uency 65-86 mcs.
A 10 qalve superhet, with 4/VR53
(EP39) VR54 (8F34) VR5T {EK32)
2/VR65 (SP6l) VR66 (P61) VR67
(6J5G) plqs, stabiliser VS70 (7475)
" S " meter, scr@ned R.F. section,
B.F.G-, el,!:, etc., in enclosed chassis,
size 19 i 10* x l l in., f inish dark
grcy, Circuit supplied.
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A.C. Mains Rack Mtg. Power Unit,
Type 3 for R1481 and R1132.
Input 0-200-220-240-250V. Output
200V. 40 ma. 6.3V. 3A'. 4V. 1.5A.
Complete with 0/300V. and 0/150 ma.
meters, valve '.i6er, fully
smoothed, encl. rssis, size
1 9 x 7 x 1 1 i n . ,
CLYDESDAL}
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ORDER DIRECT FROM: Phone: SOUTH 270619

2 BRIDCE STREET
o GLAsGow - c.sCLVNDS I'ALE'"2'",O
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