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N 0 M B R EX INSTRUMENTATION
TRANSISTORISED SIGNAL GENERATOR
Model 27 £9.16.9

1

FOR
THE
RADIO

CONSTRUCTOR
Also available:

Y INDUCTANCE BRIDGE 66 £18.6.9 ®

v POWER SUPPLY UNIT 6! - £6.14.6

% C.R. BRIDGE 62 £8.11.9
£17.1.9

ILLUSTRATED + AUDIO GENERATOR 63
All Prices include Battery, Post and Packing.

+s” DETACHABLE Prompt delivery

BIT INSTRUMENT S.A.E. for Technical Trade and Export

enquiries invited

(List No. 64) Leaflets
b NOMBREX LTD. Phone: 3515
PROTECTIVE Estuary House, Camperdown Ter., Exmouth, Devon

SHIELD
WITH - o o

ACCESSORIES EHS'H .
(List No. 700) Cﬂu For quick, easy
y{“ﬂu faultless
soldering

’ Ersin Multicore §-core solder is easy to use and

economical. It contains § cores of non-corrosive

flux, cleaning instantly, heavily oxidised surfaces.
No extra flux is required.

I .
HANDY SOLDER LOW TEMPERATURE
SOLDER

DISPENSER
12 ft. of 18 s.w.g. Size ¢ pack contains
24 ft. of 60/40 high

SAVBIT alloy in a :@ 5
continuous coil, used [ =iy tin quality 22 s.w.g.
2/6 each
—

direct from free-
standing dispenser. Size 10 pack 212 fr.
15/[- each.

2/6 each

—
g, SAVBIT :BIB WIRE
P =72'1 SIZE 1 CARTON STRIPPER
AND CUTTER

Contains approx. 30 ft.

I8
7
‘é\"

-,NT of”IS leg SA\II%IIT Strips insulation,
FOR CATALOGUES APPLY DIRECT ot | B and’%:l;‘v‘ng; 0 A‘fi‘&'si:?@.'iﬁ'f?&‘!{'
ADCOLA PRODUCTS LTD,, 316 eac
ADCOLA HOUSE, Awvailable from all Electrical and Hardware shops.
GAUDEN ROAD, Lek:ghorlves:3 o1 If unobtainable write to:
aulay MULTICORE SOLDERS LTD.
LONDON ’ SW.4 4272 1 I’\‘A‘ulticore Works, Hermnel Hempstead, Herts.Hemel Hempstead 3636

Telegrams: “SOLJOINT” LONDON $SW4
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T b é{l(}HEST QUALITY—
" e c GUARANTEE

OMPARE OUR PRICES

NEW
Carr. & Ine. 126 6 Months 12 Months TYPES
MOST MULLARD 12!“. £2. 0.0 £3. 0.0] nwaym
mazbs cossox. [44in,  £2.10.0 £3.10.0 £3-15.0
score, srmar. [15=-17in. £3. 5.0 £4. 5.0 xw se/24
FERRANTITYPES |1 Qip, £3. 5.0 £4. 5.0 4.15.0
T own | |21in.  £3.15.0 £5.15.0) sw'sd/os
racTorY  |23in, £3.15.0 £5.15.0| £6.0.0
SATISFACTION GUARANTEED

Autochangers, etc

LATEST GARRARD

All Factory Fresh, All with cartridge.
SRP10 Mouno (8ingle) Player. £4,19.0.

S§P25  derni-Transeription  {(3ingle),
£11.19.0. AUTOSLIM Standaid Auto,
£5.19,0. AT8Auto {Limited Nutmber),
£8.19.0. AT5 sSlimline—similar to
AT6. £7.15.0. Model 1,000—Compact
low-priced record changer. automati-
cally playing up to 10 records. £6.19.0.
Model 2,000—Automatic record chan-
ger with large turntable, playiog up to
8 records, £7.19.0. Model 3.,000—
Designed lor use with high-compliance

cartridges:  luow-mass  arm  gives
exceptionally low  record wear,
£10.10.0. AT80—Automatic or

manual operation has precision arm,
bias compensator and heavy turn-
table, £11.18.0. A70—For the critical
user—offers antomatic playing, with
pusher-platform, and many other|a:
features, £10.19.0. LAB80—An out-
tra) turn-
table for professional reproduction,
. 801—Transcription Heavy
Table, £282. 401—Tranacription
turntable with heavy 12in. turntable,
machine-cut strobe, neon lamp and
speed control, £29,19.0, Model 50—
Automatic reconl changer with lurge
turntable, weight- cuuuberbalnn(ell
arm and plug-in prk up head. £9.10.0
B.3.R.

GU7—8ingle Deck Complete, £4.5.0.
TUAl14 o1 U25—Auto Changer, £5.15.0.

PRICES SLASHED

LZ27 TAPE RECORDERS. Famous
make, latest Silver/Grey finish, 4 in-
puts Z-speed 3§ x 7in. Complete
with microphone, footage counter,
volume level mdicator tone controi,
gpare spool.  This wachine takes 7in
apoois and is a fuil ~ze Recorder, not

Sanpo oy £17,10.00

TRANS/CEIVER TYPE RT33.
The very latext Silver/Black finish.
They give a fantastic performance
with reliability, long telescopic acrial
erystal controlled. Note a livence i3
required to transmit. They »oupare

W;l;.h much de&rt,r mo.d- £8 19 0

MEMO CALL, l'Och( sized battery
operated tape recorder, complete with
tape, earphone, built-in  speaker.
Norwally £12.10.0. A must for those
who want to record telephone con-

versations, ideas, letters ete. wluM
travelling or home £8
TELEPHONE AMPLIFIER “Desk

Companion’. A larger model cow-
plete with pen and holder ete. Fully
portable and transistorised. A must
tor the desk leaving both hands free
to deal with papers,

feere, " B £3.10.0
25 WATT GUITAR SPEAKERS.
Very heavy coped 12in. cast chassia.
There 1 nothing to touch it for
power handling and quabty at the

price.

Plas 5/- .19.0
BINATONE 10-TRANSISTOR. All
wave set, complete with telescopic
aerial. earphone leather case, medium
size superb performance. Not to be

coufused with chesp £4() 19,0

sets, amazing value.

llVIULTI-METERS, TK.20.A. R
RangesAU/1#C/Current/ Res-

istance 0-100 K. moving coil. 4'9/6
EP.10.K. 16,000 OPV, High qualily,
13  Ranges

AC/DC/[Current/Resist-

ance, Accurac 3%-
ey +3% £3.19,6
EP.20.K. 120,000 OPV, more sen-

;it‘nve version of EP.10 £4.19-6
_lvll‘l..'m:K. 20,000 OPVY, 18 Ranges,
Ill:: ug:‘ng Resistance to £6.19.6

EP.50.K. Professional Quality, 22
Ranges, AU/DUC/Volts/Current/Res-

ponse/ Decibels/Capaci-

ey fcavnc £9.19.6
TEST EQUIPMENT, IT1-1 Trausis-
torwsed Signal Injector, complete with
Transistor Cscillator with Indicator
bamp, Desachable Test 35/_
Probe and instructions.

IDEAL FOR ANY RECORDER.
PRICES SLASHED. GUARANTEED

ROX. 4 PRICE. WORLD
FAMOUS MAKE BY ENORMOUS

PURCHASE.
TAPE %

We offer you fulty tensilised polyvester/
myiar and P.V.C. tapes ol identical
quality hi-ti, wide range recording
characteristics asx top grade tapes.
Quality control manufacture.  Not
~ubstandard ip anv way. Try one for
vourself, Thev are truly worth a few
mire  coppers  than acetate, sub-
~tandard. jo nted or cheap imports.

Trv ovne and prove it for yourself!
Standard Play Double Play
3% La0ft. 2/3)3° 800, 4)-
4" 3001t. 446 | 47 600ft.  8/-
5” GoOft. 78 1 57 1200it. 15/
53¢ wouit. 1048 | 51" 18bit.  19/8
77 12001t, 13/8 17 2400t. 27/-
Lony Play Triple Play
an Uit 2, 47 900it. 13/~
4" 45300t 5/8 | BT 1KOOit. 25/-
5" Gooft, 106 | 537 240t 34/-
537 12001t 13) |77 2eo0it. 44/-
T 180uit. 18/8 | Quadruple Play
K 60011, 8/-

Postage 1/- or Post Free less 5% on
three  reels. Quantity and Trade
eluqtiries invited.

AM/FM RADIOS

Latest wonderfully styled, gnaranteed
top make, lO-transistor  with full
long and mediim waves, Hize 93 x
a4 x 12V e Magnificent reproduc-
ton A pleasure to look at. “An
4astocrat i ite class.” 12 mo.nths
gualatitee apamst faulty manufacture.

Geupine retal prce " 197 (e
-

¢2n.7.6.  Unrepeatable.
QUALITY '‘PORTABLE
TAPE RECORDER

Fabulous quality and 1eproduction of
misie. 6 transistor, 11m. and 3iin.
apeeds.  Output 500mW into high
guaiily speaker. Ingenious single
controd knob. Fas forward and
rewind.  Battery level and record
fevel meter. Fast load. Precision
capstan drive with dynamic earpiece
monitor recording. Radio recording
leails, Outside speaker factlities. The
most ontstanding portable in the
country. Stz X3/, x 8} x 6jin,
(lepuine nofwmal price of 35 gns.
Unrepeatable. 12 month guarantee.
All spares available, With

tape,ptape reel, mike, ete. Ians'

P

VALUE IN VALVES

GUARANTEED 3 MONTHS
BY RETURN OF POST

satistaction or Money Back Guarantee on gooda it returned unnsed within
14 days. ALL VALVES ARK NEW UNLESS OTHERWISE INFORMED
FREE TRANSIT INSURANCE, POSTAGE 1 valve 6d., 2-11 1/~, Free over 12

0z4 4/6 exaa'r 8/3/11487  14/6|EBC41 6/3(EZ41  5/9 R19 9/8
1A7GT  8/6/6K: 8/8119AQs 7/9|EBC8B1 5/9|EZ80  5/9|sP4l  2/3
1C56T  7/6 6L1 9/6/20D1  8/9|EBF80 7/8|EZ8L  6/- 61’81 2=
1H5GT 8/916L8 7/6/20F2  9/6|EFB8Y 7/9 FC4 8/~ T4l 6/8
INSGT $/9(6L8@  6/6/20L1 16/ EBL2L 9/9'GZ32  7/6 TDD4 /-
154 7/8|6L18 9/20P1  9/6|EBL31 19[6 HVRZ  9/- ‘014 7/8
2D21  5/6/6L19 12/6|20P3  11/-|[EC52  4/9|KT33C 3/9IU18 7/8
344 4/.]6LD20 7/9|20P4  17/-|ECC33  4/-|KT36 14/-|U23 8/9
3A5 8/-|/6P25  8/8(25A60 8/-|[ECC34 8/- KT44  6/-|U24  12/6
3D6 4/-|6P28  9/9|25L6GT 7/9|ECC0 8/9|RT45  8/8|U25 8/3
3Q4 5/-6Q7G  4/-|25Z4G  7/-|ECC8L 4/9|KT61  8/6|U26 7
5R4GY 8/-|6Q7GT 8/-[30F5  8/-[ECCB3 4/9|KT73  5/8U35  12/6
5U4G  4/-'65A7  b/B|30FL1 9/6/ECC83 5/9|KT88 12/-'U50 4/8
5Y3G  4/6/6SG7  4/9|30L16 8/9|ECC84 7/6/KT78  8/6 U107 12/8
5Y3GT 4/-|6SK7  b5/-/30P4  §/6/ECC85 8/-|[KT8S8 17/8 U1el  9/-
5Z4 9/-|6SL7GT 5/6/30P13 7/-\ECC88 8/6 KTW6l 5/9 U281  8/8
5Z4G  7/-|66N7GT 4/8|30PL1 9/3|ECF80 6/- KTW63 5/- U282 15/~
5Z4GT 9/6/65Q7  5/9/35C5  8/6|ECFS2 8/3!KTZ63 7/- U301 12/8
6/30L2 9/-|6U4GT 8/-|35L6GT 8/-|ECH2L 11/8/MU14 7/-U320  8/8
6A8G  7/9/6V6G  4/6{35W4 _ 6/-|[ECH35 7/8/N37  10/6/U801 A
6A7G  7/8|6VEGT 6/-|35ZJGT 5/6|ECH42 8/6N7 13/-|UABCS0 7/~
6AK5  4/3{6X4 4/6/50L8GT 8/6/ECH81 7/-|N108 13/-|UAF42 7/9
6AQ7  b/-|6X5@  5/-80 .|ECHS3 6/3|PC86 10/- UB4l  6/8
6AT6  bj-|6X5GT 5/6/185BT 18/6/ECL80 6/8/PC97  7/8 UBC4L 7/6
6AUB  7/-|7B8 9/-|186BTA19/6 ECL82 8/-|PCC84 ﬂle UBCS1 6/~
6AV8  6/-|7B7 5/6|807(A) 5/-|ECL83 10/8/PCC85 UBF80 7/9
6BAS  5/6/7C5 7/3|8078  4/9|ECL88 10/3|PCC88 11/9 ‘UBFBD 718
6BE6  5/6|7C6 7/8813 49/-|[EF36  §/-|PCC89 8/6 'UBL21 9/8
6BG6G 15/-|TH? 5/-|868A 12/6|EF39  4/6/PCC189 13/8 UCC85 7/3
8BHE  5/-|787 8/9(954 3/6]EF40 11/-|PCF80 6/9 |[UCF80 8/6
8BJ6  5/-7Y4 4/6955 2/3|EF4l  8/-|PCF82 6/-,UCH21 9/3
GBR7  8/6|10 /-|958 2/-|[EF64  8/3|PCF84 12/- | UCH42 75/3
6BWS 6/9|10C2 14/8/9001  8/6|EF80  8/6|PCF88 7/6 'UCHS1 /9
6BW7  5/-|10F1 /99008  4/9/EF85  6/-|[PCL82 7/9 [UCL82 8/
8C4 2/3|10LD11 14/6(9008  b/6|EFS8  7/6|PCL83  8/- |UCLS3 10/-
6C5 5/6/10P13  8/6|ATPA 2/6|EF88  6/89|PCL84 7/3 UF41  6/6
6C8 5/6|10P14 9/6(AZ81  6/-|EF91  8/-PCL85 7/6 UF42  4/9
Cg  11/-|12AH? 7/-|B36 4/6|[EF93  8/-PCL8G 10/6 UFS0  6/3
6CD8G 17/-|12AH8 9/-|CBL81 19/-|EF183 9/9(PEN25 8/9 UF85  7/6
6D6 3/-|12AT6 6/8 9/-|[EF184 ©/6(PEN45 8/6 UFS9  5/9
6F1 a/9|12AT? 4/9{C¥Y31  7/6|EL38  8/9|PEN46 4/8|UL41 /8
6F6G  3/6/12AU6 9/-|DAF91 4/6|EL33  6/6/PL33  8/8/UL14 14/-
6F13  4/3|12AU7 4/8/DAF98 7/3|EL34 11/6/PL38  9/6 UL48  8/3
6F14  9/6/12AV8 6/3/DF9l  8/-|EL35 6/-|PL38 17/6 UL84  7/-
6F15  9/6|12AX? 6/« DF93  3/-|[EL38 12/6/PL81  4/8 URIC 7/6
8F23  6/6/12BA6 7/-|DF88  7/3|EL4l  8/-PL82  8/6|yMs0 9/6
815G 3/-|12BE6 6/6|DE91 b5/6/EL48  7/9|PL83  6/8 ggg g9
875GT 4/3|12BH? 8/9|DKe3  7/- EL84  6/8 PL84  7/6ipne gy
A1 2/6/12E1 _ 17/6|DK96  7/3|EM34  8/6/PY31 - -
81% 4/9|12J7GT 8/-DL98  b5/-EMSG 7/9/PY32 10/-!UY21  8/8
617G7 7/6|12K7GT 4/-DL94 6/6|EMBL  6/9/PYS0  6/6 UY4l &/«
6K6GT 6/-|12K8  9/9DL98  7/3|EM84 8/9|PYSL  5/8'U¥85 5/~
6K7 5/9|12K8GT 9/6|EABC80 6/6 EM85 8/6/PY82  5/9:yRios 5/-
6K7G  1/-|12Q7GT 5/-|EAF43 8/3|EY51  7/8|PY83 YlvR1s0 79
6K7GT 4/6(125A7 6/3(EB4l  5/-|[EYS8  7/3|PYS8  8/- 0
6K8 8/6|12SK? 2/9|EB91  g/-[EYS8  8/6/PY800 63 |X68 79
6ksq _5/- 125Q7 7/6/EBC33 4/9 EZ40 6/6'PZ30  9/6'268 8/6
" — —— — ey = — -
CO-AX, low loss, 8d. vd., 25 yards
GQNNEGTING WIRE ' 11/6; 50 vds. 28/-; 100 yds. 42/6.
P.v.c. Bright Colours. Five 4/ Co-ax Plugs, 1/3, Wall outlet boxes 8/8

25it. coils ony.

MAINS
TRANSFORMERS'
Excellent Quality Gnaranteed Upe

right mounting 250-0-250v.
GOmA, £.3v.. 3A (30mA 12/6) 9/6
Ditto serm-shrouded.
SPECIAL C.R,T. OFFER
Due to huze Bulk Special Purchase
we are oftering CRM141 and MW
36/24 Tubes at the unrepeatable
P.1".12/8. The above
8 mont

price of 38/,
are guaranteed for

% BULK BARGAINS ¥

12 POTS. Popular valuer. BKE. to
2 Meg. Unused, mixed pre- 4/6
set, long sp., switch, ete.
CONDENSERS, 26 mixed Electrolytics
Many popular sizes. List 10/_
Value £5. Our price

100 RESISTORS 6/6
Exccllent. 8izea 3-8 watt,

100 CONDENSERS 9/6
Minjature Ceramic and Silver Mica
Condeusers, 3pF Lo 5,000p¥, LIST
VALUE OVER £5

25 TAG STRIPS 4/-
2, 4, 6, 8-way etc. Unused.
100 HI STABS 9/6

1% to 5% 10003 to 5 mQ-

TRANSISTORS

GUARANTEED TOP QUALITY
Huge reduction, Red Spot 1 4
standard LF typenowonly !

White Spot BF......... 9/,
Muollard Matched Ontpnt /|
Ki;‘u 0C81D and 2-0C81 12/6
R.F. Kits OC44, 0C45 (2)
G 12/6
AF114 8/~ 0c44 5/6
AF115 /6 0C45 5/8
AF116 /8 0c? 6/6
AF117 - 0csl 6/8
AF12 9/6 0C8lD  5/8
0C26 12/6 0Cs2 6/-
[a]s} 0C170  8/6

1(/)0171 Sl6C
GERMANIUM DIODES

General Purpose miniature detector
.C. ete.
or 88 dos. .

Gold Bonded highesd quality
Individually tested.

/6 doz,

SILICON RECTIFIERS
Guaranteed performance. Top
Makea, Tested 250v. working.

100mA 250mA
{3 for 9/8) 3/9 (3 for 18/6) 7/6
MGEDSPEAKEB.B. 30 Top Makes

76 PTue 8/6

Post: 2lbs, 2/, 4lbs., 2/6, 7ibs., 3/6, 151bs., 4/, etc. (C.0.D. extra). ALL VALVES LESS 6% AND POST FREK IN DOZENS,

TEGHNIGAL TRADING GO.

tail Only, Hi-FPi Demonstrations, 72 East Street, Southamptom

Re
Tel. %861

11/12 North Rond Bnghton, Tal, 67999
ER AND RETAIL B

ALYL MAIL ORD. L BHO
350/352 FRATTON RD, PORTSMOUTH T‘LM

www americanradiohistorv. com
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1. 8 VALVE 15 WATT PUSH-PULL AMPLIFIER. 15 x 7 x ljin. A.C.
Mains 200-250 volts. 4 inputs with controis ior sane and bass and
treble lift controls. Tapped for 3 and 15 obm speakers. Extra H.T.
and L.T. tor F.M. Tuner supplies etc.. bwlt and tested. 7 gns. P. & P.
13

. CYLDON AM FM PERMEABILITY TUNERS FOR ALL TRANSISTOR
OPERATION. Size 2} x 2{in. approx. By famous manuiacturer. A. M.
I.F. 470 Kc/s. F.M.-LF, 10.7 Mcfs. A.M. coverage irom 1520 Ke/s-525
Kefs. ¥.M, coverage 108 Mc/s-88Mc/s. Cirewit diagrams 2/6. FREE
with Tuner, 1st, 2pd and 3rd A.M. [.F.’s, Ist, 2nd, 3rd and 4th F.M.
L.1s V.H.F. Osc. choke, A.M. L.F. trap. All the above are the R.F.
end of an A.M./F.M. receiver car radio etc. The above items £2,10.0,

. AMPLIFIER KIT. 3 to 4 watt Amplifier Kit. Comprising chassiz 8} x
2} x lin. Double wound mains transformer, cutput transformer,
voiume apd {one controls, resistos, condensers etc. Vaives 6V4,
ECU81 and metal rectitier. Circwut 1/8, free with kit, 29/6 pius $/6 P.&P.

. 8-WATT 5-VALVE PUSH-PULL AMPLIFIER & METAL RECTIFIER
8ize: 9 x 6 x 13in. A.C. Mains, 200-230v. 8 valves, For use with 3td.
or L.P. records. musical instruments, all makes of pick-ups and mikes.
Qutput 8 watts at 5 per cent total distortion. Separate bass and trebie
litt control. Two inputs, with controls for gram. and mike. Qutput
transformer tapped for 3 and 156 ohm speech coils. Buiit and tested.
£3.19.8. P. & P 8/,

40W FLUORESCENT LIGHT KIT incorporatlng GEC Choke size BQ x
11 x 1jin. 2 bl-pin holders, starter aud starter holder, 11/6. P. & P. 4
Similar to above: 80 W Fl Light Kit incor (JEC choke
size 113 x 1§ x 1{in. 2 Li-pin hoiders. starter and starter holder. 17/6,
P& P o5/

. OSCILLOSCOPE for D.C. and A.C. APPLICATIONS. Push-pull X
amplitier; Fly-back suppression; Internal Time-base Scan Wave form
available for external use; puise output available ror checking TV line
O/P Trapsformers, etc. Provision for external—[/P and C.R.T.
Brightness Moduiation. A.C. mains 200-260v., £18.18,0. P. & P. 10;-.
FULL 12 MONTHS’ GUARANTEE INCLUDING VALVES and TUBE.

. FIXED FREQUENCY SIGNAL GENERATOR. Crystal controls In metal
case, gize 10 x 6 x 8in. Incorporating two FCl3 valves, malns trans-
former, metal rectifier, choke indicator, lamp, crystal and numerous

ant ted output socket. Orlglnnlly
used for LT.V. frequencles. Brand new, 39/6, plus 7/- P. & P. A.C
mains 200-250 volts.
SILICON RECTIFIERS. 230v. P.I.V. 750mA. Bix for 7/8 post paid,

POCKET MULTI-METER. Size 3§ x 2§ x l{in. Meter size 24 x 1lIn.
Scnsitivity 1.000 O.P.V. on both A.C. and D.C. AC. and D.C. volts.
0-15, 0-150, 0-1,000. D.C. current 0-150mA. Resistance 0-100k .
Complete with test prods battery and full instructions. 42/8. P. & P. 3/6.
FRE!

REE GIFT ior limited period only. 30 watt Electric Soldering lron
value 15/- to every purchaser of the Pocket Multi-Meter.

CHANNEL TUNER LF. 16-19 Mc/s. Continuously tunable from 174-
216 Mc/s. Valves required—PCF80 and PCCB4 (in series). Cover
BBC and ITA vanges. Also Police, Fire and Taxis, etc. Brand new
by iamous maker, 10/-, P. & P. 3/-.

. POWER SUPPLY KIT in meta) case, slze 8} x 2} x 2in. incorporating
mains transioimer, rectlfier and condensers. 230/250 A.C. malns
Output; 9v., 10mA. 10/8 plus 3/- P. & P,

. BS.R. MONARCH UAl4 WITH FULL F1 HEAD, 4-speed, plays 10
records, 12in.. 10in.. or 7in. at 16, 33. 45 or 78 r.p.m. Intermixes
7in,, 1o, and llm records of the same speed. Has manusl piay
posﬂ.ion: colour Lrown. Dimensions: 123 x 105 in. Space required
ubove baveboard 4}in., beiow basehoard 2. bitted with iuli Fj
turnove! crystai head. £5.19.6. P. & P. 7jc.

. FIRST QUALITY PVC TAPE
53in. 8td. 8501t e 8/-
7in. 8td. 1200n .. 11/8
3in. L.P. 240ft. &= 4/- b s
S5in. L.P. 1200ft, .. 118 53in. T. P "40(!“.. oo
7in. [.P. 1800ft. 18/6 7in. T.P. 360011, e
P. & P.on each 1/6. 4 or more Post Free

. MAYFAIR 5-TRANSISTOR TAPE RECORDER
Capstan-driven, battery operated, 7} and ${ 1.p.s. Precision made
Push-button econtrols. l[xgh quality 2fin. speaker. Push-pull circuit.
Output: 400 mw. Frequency response: 200-7,000 ko/s. Fast rewind,
Up to | hour twin track playving time. Automatic erasiog for re-
recording. Dimnensions: 8iu, x 1lin. x 3jin. Weighs only 7lbs. £11.11.0
plus 7/6 P. & P.

. BSR TAPE DECK
AC 200/250v, tape speed 3§ twin track. £5,5.0 P. & P. 7/6.

. GEC FLAT HEATER ELEMENT 500 w,
Can be used for wash boilers, washing machines, ete, Five or six ele-
ments can be used in parallel to give 2500/3000 watta. Size 54 x 14, .
copper enclosed. 2/6 each, P. & P. 1/-. 4 or more Poss Paid.

RADIO & TV COMPONENTS (ACTON) LTD.
21lb High Street, Acton, London, W.3.

Goods not despatched outside U.K.
Shop hours 9 a.m.—§ p.m. Early closing Wednesday

www americanradiohistorv com
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COMBINED PORTABLE & CAR RADIO

4in. SPEAKER The Radio with the STAR features
7-transistor superhet. Qutput 350mW.
Grey wooden cabinet, fitted handie with silver
coloured fittings. Size 12} x 8% x 34in.
Horizontal tuning scale, size II' x 2Zin. in silver
with black lettering.

PRACTICAL WIRELESS

All stations clearly marked.
Ferrite-rod internal aerial.
|.F. neutralisation on each
stage 460 kc/s.

D.C. coupled output stage

Plus 676 P. & P. Parts
list & circuit diagram
276. FREE with parts.

" £4.4.0;

739

with separate A.C. negative feed back.
All components, ferrite rod and tuning
assembly mounted on printed beard.
Operated from PP9 battery.

point-to-point wiring diagrams.

**)&***i—***i—

SPECIAL OFFER—POWER
SUPPLY KIT to purchasers of
“Elegant Seven’
mains transformer, etc. A.C. mains 200-250v.
Qutput 9v. S0mA. 7/6.

Full comprehensive instructions and Y Fully tunable over medium and long waveband.
Y Car aerial socket. Full after-sale service.
Printed circuit board, back printed with all component values.

parts, incorporating

All enquiries Stamped Addressed Envelope,

RADIO & TV COMPONENTS (ACTON) LTD 2IC High St., Acton, London W3

Open 9 a.m.—b6 p.m. including Sats. Early closing Wed.

Goods not despatched outside U.K. Terms C.W.O.

SURBITON PARK RADIO

AUDIOKITS & RECORDAKlTS

F.M. TUNER UNITS Nos. 15, IGand ¥ioo00
Or Dep.51/6and 12m pymts. 0f 18/10.. ...
TRAN&ISTOR[SED AVIPLIFIER with 5
pre-amp and con trols, 10 watt a.mpliﬁer an
For 3 Ohm Speaker. Cash £14.5.0
Or Dep. 571- and 12 m. pymts. 20/10. ... ... ........ (H.P. Price £15.7.0)
For 15 Ohm Speaker Cash £15.8.0
Or Dep, 62/- and 12m, pymis, 22/6................ ‘H.P. Price £16/12/0)
All nhove include Fronf Panels, Knobs and ‘Instructions.
TWO TRACK RECORDAKIT AMP, (Valve) FOR STUDIO
DECK, 6 valves, controls, self powered ...Cash £11.11.0
', Price £12.11.0)

&)0 sition lhput seleétor.
Pcwer Pack

..Cash £290.19.6
Or Dep. 120/- and 12 m. pymis. 4 C(HP, PTI(.P 5.32/8/0)
FOUR TR ACK AMP, as above. ..... Cash £12.12.0

Or Dep. 52{- and 8 m. pymts. 2716. J(H.P. Pnce £13.12.0)
FOUR TRACK COLLARO DECK Marriott “X” gerles heads,

h £13.19.8
Qr Dep. 56/- and 12 m. pumts. 20f6........cooan... (H.P. Price 213/210)
CO\IPLETE KIT with case, Spkr.. t.ape and mic.

Four Track Cash £33. 19 (]
Or Dep, 136/- and 12m. pymts. 49/10. ..., .......... (H.
TAPE PRE-AMP for Studic Deck self pov’vi‘ered

Or Dep. 34/- and 6 m. pymts. 25/8...
TAPE PRE-AMP as above..

Or Dep. 39%4- and 6 m. pymts. 2814
We are leading stockists for all Martin Constructional Kits,

AMPLIFIERS - TUNERS Selection

Track Cash £8.8.0
(H.P. Price

ARMSTRONG 221 10-10 watts Stereo, Mag PU and Filter
Cash £33.15.0

Or Dep. 135/- and 8 m. pumts. 49/6
All‘\lSTRO‘\(x 222 10-10 watts Ste
Or Dep. 110/- and 12 m. pymts. 40/4.
AR\lsl‘R()\G 224 F.M Tuner Powered
Or Dep. 90/- and 12 m. s. 33/- (H.P.

AR\]STRONG 223 A\lIF\l TUNER Powered...... Cash £28.15.0
Or Dep. 115/- and 12 m. pymts. 42/2................ (H.P. Prlce £31.1.0)
ARMSTR()‘\[G 127 MONO a\V chh AMIFM h £26.10.0
Or Dep. 106/- and 12 m. puymts. 38. .....tH.P, Price £28.12.0)

SURBITON PARK RADIO LTD.

P. Price £36.14.0) |

ARMSTRONG 127 STEREO ;s above Stereo amg P .Cash £37.10,0

Or Dep. 150/- and 12 yInES. 550~ e ( Price £40.10.0)
AR‘\ISTRU\(; ’27 MONGIOW amp AM/FM. ...Cash £36.15.0
Or Dep. 147/- a 12 m. pyhits. 53/10. (H.P. Price £39.13,0)

ARA\ISIROV(: 227 STEREO as above with' Btereo An}l 252.15.0
Cas

Or Dep. 211}- and 12 m. pymts. T7/4. vevusoss . (H.P. Price £56.19.0)

ARMSTRONG 226 STEREO as above, but Mag. P.U. CFllber

h £61.0.0

Or Dep. 2601- and 12 m. pymts. 88/~...........v.e . (H.P, Price £65.16.0)

Teak Cases for ail Armstrong Units £3.10.0
ROGERS CADETMK. 3 10-10 watt Scereo Amp. M P.U.

Cas 1 £29.10.0

Or Dep. 118[- and 12 m. pumts. of 43/3........ v.evr (H.P. Price £31.17.0}

ODEL ROGERS CADET ¥

CAS 1[50 8 gqo00po ooae £3.0.0 extra

LEAK STEREO 30 TRANSISTOR A\IPLIFIER ,Cash £49.10.0

Or Dep. 198/- and 12 m. pymis. of T2/T......... ... (H.P. Price £53.9.1)
LOUDSPEAKERS [0

FANE ‘“/10 Heavv Duty 12in. 20 watt.. ..Cash £5.5.0

.Cash £7.0.0

WHARF TPER  8/RS/DD. q
..Cash £11.13.4

WH: \Rl"la[) \ PEIRR 10/RS/DD.
Or Dep. 47/6 and 8 m. pymts. 2519 ..
GOODMANS MAXIM ..........
Or Dep. 7016 and 12 m. pymis. 25/8...

MOTORS-PICK-UPS IRTI[T401)

GARRARD SRP1Y Mono
GARRARD Model 1060 Mol
GARRARD Mod('l "000 \lonu Large Tal
Or Dep. 34/~ and 6 m. pymts. 26{-........
GARRARD \lod(-\l .}000 Stereo Lightw
Or Dep. 41/- undBm pymts. 25/6

GARRARD S,P.2 Less cart.: Sin
Or Dep. 50/- and 8 m. pymts. of 2716
GARRARD AT60 Less cart.: H

@ 17.
NSINE: S Pnce £18.18.6)

Or Dep. 62{- and 12 m. pumis. 19/-.. (H.P. " Price £12.0.0)
GARRARD LABS0 Push button o less cart. ...Cash £27 10.0
Or Dep. 110/- and 12 m. pumts. of 40/4 H.P. Price £29.14.0)
GARRARD 401 Transcription Table. No arm Cash £32.10.0
Or Dep. 130/- and 12 m. pymts. 41/8 P. Price £35.2.0)
GOLDRING 66 Mono Single Player. 11 0

E

Or Dep. 47/- and 8. m. pymts. 25/6.......... 1
GOLDRING GL38 less cart.: Heavy tabie, slngle plav Cash £17.1.
Or Dep. 89]- and 12 m. pumts Y¥Mile cocanooagoonone (H.P. Price £18.8.0
GOLDRING GL70 trans.: Unit with arm, less cart...Cash £29.18,
Or Dep. 120/€ an i 12 m. pymis. 4319 (H.P. Pri 5.
Leaflets available upon receipt of 6d. stamp,

48-50, Surbiton Road, Kingston-on-Thames, Surrey
Phone KIN. 5549:: Hours 9 a.m. to 6 p.m. daily (I p.m. Weds.}

2595
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PRACTICAL WIRELESS

Offer the

R

THE “SKYROVER"” RANGE i ’

GENERAL SPECIFICATION

7 transistor plus 2 diode superhet, 6 waveband portable
receiver. Operating from four 1.5 v. torch batteries.
The SKYROVER and SKYROVER DE LUXE cover the
full Medium Waveband and Short Waveband 31-94 M
and also 4 separat.e switched band-spread ranges. 13M.
16M, 19M and 25, with Band Spread Tuning for accu-
rate Station Selecmon The coll pack and tuning heart
is completely factory assembled, wired and tested.
The remaining assembly can be completed in under
three hours from our easy to follow stage by stage
instructions.

NEW—The SKYROVER Mk {11

Now supplicd with redesigned eabineg,
controls, black and chroene plastie cabinet,
Size 10 x 8} x 3tin. with carrying handle. £8 19 6 PosL
Can now be built for

11,P, Terms: 27/- dep. and 11 months at 15/9, loml
P, Price £10.0.8.

The SKYROVER DE LUXE

for both models that have
Tone Control Circuit is incorporated with separate
already been constructed. Control. In a wood cabinet, size 11} x 6} x 3in., covered
ata for ILeCelver 2/6 oxtra. wilh a washable material with plastic trim and carrying
Refunded if you purchase the handle. Car aerial socket fitted.
gl Fpu, 02 tielen 4 San i be bl o Wty T
extra. components availabie Post 6/- 2.
P o 10.19.6 F00t'i%.0, £12.3.10

separately.
The Very Latest MAGNAVOX-
COLLARO 363 TAPE DECKS

3 speed model—14i. 3{, 7t l.p.s.. available with either
track or } track heéads. Features include: pause control:
digital counter; tfast lorward and rewind; new 4 pole tully
screened induction motor, interlocking keys. Size of top
plate 13¢ x 11 x 54in. deep below unit plate. For 200/230v.
A.C. mains, 50 c.p.s. operation. New, unused and fully
| guaranteed.

I LASKY'S PRICE Wit track £10.10.0
LASKY S PRICE it track £13.19.6

heads
SPECIAL lor OVERSEAS CUSTOMERS—the new Magnavox-Collare 363 Deck for 110/123 v,

c.p.s. mains now available, prices as above. Post to any purt of the World, #53/-

lﬂmmmmxmxe:ezzl&!zm:Hz&z@mamtzt&w&z{.m&k%ug
Give a Lasky’s Gift Voucher

The ideal gift for Christmas and all those other special occasions.
multiples of 10/6 (min.) upwards.
A Special Christmas Offer— Vouchers worth more than you pay ! ez | Guinea
Youcher for £I—10/6 Voucher - ete.
You save money and give pleasure with a Lasky’'s Gift Youcher.
o (b bk e e b bbb e bbb e b b e
TRANSFILTERS BY BiUsn CRYSTAL CO.

A simple additional circuit
provides coverage of the
1100/1950 . band (including

500 M. Light programme).
All components and de-
tailed construction data.

Only 10/-extrabost

This conversion is suitable

edgewise

Carriage
and packing
716 extra

30 ar 60

Any value in

B3
2DEEER

GET Bl, GET 85, GET R6, 2/6; 8744, 874P, TO—OIR 465 kejs. + 2 kefs.

8/6; , OC71, OC8lD, 4/6; OC44, OC70, TO—O0ID 470 ke/a, + 2 ke~

OC768, OCB1 (match pair 10/6) 5/6; AFI117 TO—02B 465 keis. + 1 ke/s. 7/6 AR
0075, 00200 8/6; OC43, 0043, OCT3. 0C82D 7/8; TO—021) 470 kefs, + 1 keja .
0C201, 0C204 15/-; 0C205, 0C208 19/6; TF—O1B 43 ke/~. + 2 ke, Post fid.
0C28 84/6, TR—01D 470 kels, + 2 kofe,

B s R AUTOCHANGERS—BRAND NEW
ool Re AT LOWEST EVER PRICES

Brand new and fully guaranteed—complete with cartridge
and stylus,

UA14 4 speed mains model
UA16 4 speed mains model
UAIL6 9v. battery model
UA20 4 speed mains model .
Add 5/- carriage and packing on eavh

INTE R NATI ON A L TAP E Famous American Brand—Fully Guaranteed

8in. Mesaage tape, 1506t ..,... [} 5%in. Long play, 1 mmc , Acetate base 8
3in. Message tape, 2251t. 11 "iln Standard pl =, 'V buse | )
8in. Measage tape, 300ft. . [ Ain. Triple play, ft., lear base | 1]
3}in. Triple play, 600ft., Mylar base 0 Mtandard play, 1,200ft., Acetate base., 10 0
4in. Triple play, 900ft, Mylar base | [} Standard play, 1.2000t., Mylar base .. 12 6
8tu. Doubie play, 1,2001t., Mylar base 0 Long play, 18005t Mylar base ...... 19 8
Stn. Xong play, 900n Acemte base ., (] Double play, 2,400ft.. Mixiar base 0
6in. Btandard play, 500"., PVC base | [ Long play. 1,8007t., Acetate base [
Sin. Triple play 1,800ft,, Mylar base . 0 . Tripie play, 3.6007t. 58 6
5%in. Double play, 1,800ft., Mylar base fq B & P. M/ extra per reei: 4 reels and over Post Free.,

www americanradiohistorv com

ASKY'S FOR:D.LY. CONSTRUCTION BARGAIN

January, 1966

Finest Value and

HOME CONSTRUCTORS

S T D D P N D S S S IR S e e
We wish ali our customers old and new (he Comptiments of the Season an« cordi-
ally invite you to seleet your Gifts from our huge selection of bargains.

PR M F A RN R I RN N D RIS D

=
The “REALISTIC” Seven

% 7-Transistor Superhet. % 350 milliwatl
output into 4in, high flux speaker.

* All components mounted on a slngle
printed circuit
board. % Full medi-
um and long wave .
cover. % Plastic ¢
cabtnet with carry-
ing hand!e, size
Bluel

rrequencv 470 Kc's
* Kerrite rod
internal aerial. Operates
similar batterv. % Full
All colls and LF's etc.
for immediate assembly.

from PPQ or
b data supplied
fully wound ready

An outstanding

receiver,
Lannhy built for £5.|9.6
PPY Batt, 3/9. Data and Instructions sep-

arately 2/6. Refunded if vou purchase the
parcel. All parts sold separately.

REALISTIC Seven DE LUXE

With the same specifications as standard
model—PLUS a superfor woud cabinet
in comemgi)rary styling with full vision

CicElanl onLy £1 ExTRA

GOODMANS OF ENGLAND
CROSSOVER UNITS

X0/70 MMALF SECTION CROSSOVER.

For use with bass and treble speakers. 150

img, to_crossover at T50 c.p.s. Rated at 25

watm (British). In wood case 8% x 44 X 4in.
New and unused,

!.ﬂsl(KFYll’sllopVg(lclEllel?l This %Eéla

frequency divider/mixer for use with a
Stereo amplifier. Its lunction is to combine
the bass frequencies up to c.p.s. Into a
single bass speaker for both channels and to
divide the freguencies above 300 c.p.s. into
two separate mid/top range speakers. It can
also be used as a 300 o.p.8. crossover for g
mono system. 154 imp. Rated at 26 watts

(Brittsh)y. In wood case 10 x 4! x 3in. New
and unused.

L]
LASKY'S PRICE 19/6

SINCLAIR MINIATURES

We stock the complebe renge of Sinclalr
Super-miniature Xit:
'l lll‘ MICRO-6 pockot radlo ....
: SLINMILINI pocket radio
Amplifier . .......
Ready bux]t, and tested
TITE X-1u Amplifier
Readv Built and Tested
See our Practical Wireless November '66 adyer-
tisement for details.

U.H.F. TUNERS

Only a few available. Complete
with PC86 and PC88 valves. We
regret no circuit or data ts avail-
able. Knobs inciuded

LASKY'S PRICE 79/6
GORLER UT 340 FM/VHF
TUNING HEART

Permeability tunes—covering 87 to 108 Mc/s

For use with one ECC85 valve. In metal case,
size 3 x 2¢ x 1lin. Circuit supplied.

LASKY'S PRICE 19/1 1

ECC85 valve 9/- extra. Post 2}-
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Service in Great Britain to both

& HI-F1 ENTHUSIASTS

TAPE RECORDERS . RECORD PLAYERS . AMPLIFIERS ETC.
COMPLETE MONO/STEREO SYSTEMS TO YOUR SPEC.

NEW O i 'O | SPECIAL ANNOUNCEMENT-ou heudone

and Muail Order Departments have now been transferred 1o our new building:

MODEL KT 320 KIT 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E.|
e AR AT A S A . Telephones: STEpney Green 4281/2
¥ e F o s S om All Mail Orders, correspondence, H.P. enguiries/accounts etc, should now be sent to

the above address.
These premises have been especially designed for us to facilitate the handling of Mail
Orders and continue our aim of rapid despatch coupled with good service, with which our
name has been synonymous over the past 35 vears.

YNNG Ideal Christmas Presents NoNGNGNG
TRANSISTOR POCKET RADIOS

Al supplied complete with personal earpece, battery and carrying case. Fully
guaranteed—ready to use. POST FREE.

In attractive plastic case. S8ize only din. X
BOY’S 2 TRANSISTOR o4in. x 1in. Fitted 23in. speaker. Socket for

personal earpiece. Uses PP3 battery. Tunable y
over tull medium waveband. I.ASKY S PRICE 35/.
waing. Steet catunet, grey crackie finish. Size

9 ¥
15 5 % x 10in. Dial 12 x 410, All parts new and fully B = BOY s dTRANSISTOR MODELI'ASKY s PRICE 45/‘
Zuaranteed. Complete with full cunstruction data N 6 TRANS'STOR MODEL

and operating mannal, . A
x 24in. x lin. with 2}io. speaker.

LASKY'S PRICE 25 BNS. % | i Pt s it ovr el waee [ASKY'S PRICE 59/6

Supplied in sub-assewnblies for easy building. Covers
range tromn 540 Ke/s to 50 Mc/s. Ham Band is pro-
vided with a scale for direct reading and can alsa be
band ~pread, 9 valves. Facilities: A.N.L,, A.V.C. and
M.V.C. Q Munitipier also serves as B.F.0. H.F. stage
and two LK. stages ensure high sensitivity and
selectivity (all culs and 1.F.g are supplied pre-
abgnel), 2 Aerial Sockets, Stand-by position for
use with a transmtter 8 meter fitted. 200-250v, A.C.

band.
Also available ready built and tested 20 gns, | y
H.P. Terms available. \ 2 Waveband (Long and Mediom) Model Size 5 x 3¢ x liin. I_ASKY s PRICE 89 6
Cream/black plastic case. Incl earplece & carTying cage.

MODEL HE3ostm a few avai]abl_e—-
ne_advertned June "0 | FHE «TRANSWAVE” DE LUXE TWO WAVEBAND RADIO

’
I.ASKY s pRI cE 33 GNS. 8 Sony transistors give super sensitive reception over the full Med. aund Long wavebands. Internal ferrite
=

p and detachable chrome telescopic aerials. 24" p.m. speaker. Stoa;
ELE Rrermslavailabley Black piastic cabinet with metal trim—size 6% x 3} x 1iin. Uses

MOD E L H E4o pen light batteries. Complete with leather case and shoulder stra:‘. LASKY’S PRICE 99/ 6

earpiece and batteries. Post 2/6.

3 WONDERFUL SETS FROM THE U.S.S.R.
THE “SELGA” 7 TRANSISTOR RADIO

High sensitivity circuit gives excellent reception over full Med
waveband and powerful volume. P.M, speaker. Uses PP3 type
battery. Black and ivory plastic cabinet size 7 x 4 x 2in. Socket
for external aerial. Complete with solid hide case and shoulder
atrap. earpiece and battery.

W= _
KY'S PRICE £5.9.6
Covers medum wave band and 1.6-4.4 Mu/s., 4.5- [AS [V] . - Post  2/6

11.0° Meis, 11.0-30.0 Mcjs, in separate switched HI-
band spread ral Controls clude B.10.0. Sensi-
ity AN : by Switeh, Tone THE ““SOKOL” 7 TRANSISTOR TWO BAND RADIO

tivity, A.N.L. Recelver—Ntand-by 3

Bwitch, 8-Meter. For 200-250v. A.C/1.C. Internal Haper quality receiver eovermg the full Med. and Long wavebands with exclusive rechargeable battery
loop aud telescopic antenuae titted. Valve line-up: which can be recharged from any 110/250v. A.C. mans supply. Also nperates on PPy type dry battery.
12BEs, 12BAS, 12AVS, 5005, and metal rectiter. ¥ apeaker, Ivory and black plastic cabinet 6 x 3% x 1iin. socket {or nxternal acrial. Complete with

Bize 155 x %3 % 5hin. Tustruetion manal included. real leather case, rechargeable battery and ’ ' P Past
No Kuts avat'able. charger. dry battery and earpiece. I.ASKY s RICE £6.9.6 218
LASKY'S PRICE 19 ENS. "i: e
10/- 13 33 1 s
Py THE “CONVAIR -

H.F. Terms £4.0.0. dep. and L. months at £1.12.0, _I:[
S O 10 TRANSISTOR PORTABLE RECEIVER :
14-valve super senutive . A N
MODEL HE80 - i el Extremely well designed and made receiver covering the
Frea. range 340 Keivet0 Ty o Long, Med and Short wavebands. The Mhort waveband hax
P, T o 2 metres, with extra R.E. stage. witehed band spread on L3m.. 16m.. 19m., 25m., 3lm. 4lm.
S A e e e oraTa] A bands. Internal ferrite rod and telescopic acrials. sockets
B.F.O. and Q_’['"{lm lier circuits. Improved A.N L. for external aerial and earth and gram. pick-up. Strong
A e etod powersack. 8" metor cream and black plastic cabinet with carrying handle—size
aoll Sallings GG (MR 10 % 75 x 3. Uses six U2 type batteries (supphed.

Land spread on amateur hands, large iljuminated

dial with logzing scale. All controis fitted. Output y Post
for spraker and phones. Valve line-up: 4 X BAQN, I.ASKY s PRICE £1 2.1 9.6 -
3 x 6BAG 2 x BBEG, 1 x 6BLS, 6AL3, 6AQS, 6UAM,
and OA2. Steel vase 17 x 73 x 10in. For 200/250v,

,Il:o(,hn':.:x::“hl;?l[:l new with full struction mau\m;. SPEC’AL OFFER: GARRARD AT5 AUTOGHANGERS
U PO. speed mains model—brand new and fully guaranteed.
I.ASKY S PRICE 59 GNS. FREE U)\SlKY’S i’Rlich wnhdmono'crystal £5’.19.6 With stereo £6-9-6 Post

H.P, Terms £12.19.0 dep. and 11 monthly payments cartridge cartridge 1S
ot £4.18,0. Totla! H.P.P. £66.17.0.

207 EDGWARE RD, LONDON, W.2 Tel: PAD 32712 42 TOTTENHAM CT. RD., LONDON, W.1I Tel: LAN 2573

33 TOTTENHAM CT. RD., LONDON, W.| Tel: MUS 2605 1523 FLEET STREET, LONDON, E.C.4 Tel: FLE 2833

Both open all day Saturday. Early closing Thursday. Both open all day Thursday. Early closing Saturday. B
Please address ail Mail Orders and correspondence to 3-15 Cavell St., Tower Hamlets, London, E.d.

LASKY'S FOR SPEEDY MAIL ORDER SERVICE

waasaLamaricanradiohistorv com
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Anyone can build a Heathkit model.

Heathkit models offer
outstanding performance plus
highest quality — at lowest cost

The easy-to-follow instruction manuals issued with

each kit-set show you how. You will be proud of the professional appearance and performance

of your finished model.
A KIT FOR EVERY INTEREST .

FOR HOME, WORKSHOP, SERVICE & TEST DEPTS

A T T e S e ST R s N
NEW MODELS

PORTABLE 'SCOPE, Mode! OS-2. v Improved performance
facilities and mo-ern styling. ¥ ‘Y’ bandwidth 2 ¢/s to 3 mc/s.
Y Automatic (uck-in sync. Y Mumetal C.R.T. shield. % P.C.
Board. ¥ Switched EXT/INT 'Y’ plate connections. Size 5" x 73"
x 127 deep. Weight 92Ib. Send for full specification,

BERKELEY Slim-line LOUDSPEAKEDR SYSTEM.

Y Now from Heathkit, a loudspeaker kit with a fully finished walnut
cabinet. % A 2 speaker system. Y Modern, slim-line styling.
% 30 ¢/s to 17 kefs, ¥ Only 73" thick. v Use it horizontally or
vertically. ¥ Stand it on the floor or in your bookshelf.

Kit £22.18.0. Assembied £30.8.0. Kit €18.10.0.
TEST INSTRUMENTS ) AMATEUR EQUIPMENT
Sin. OSCILLOSCOPE Model 10-12U. [§ AMATEUR TRANSMITTER. Model DX-100U. Covers
Laboratory quality at utility oscilloscope B all amateur bands 160-10M. 150 w. d.c. tnput, sel' contained
price. Wide band amplifiers essential for @ with power supply. Modulator, VFO 79 Io 0 Kie
-1V,

TV serviang. F.M. alignment, etc. T/B
covers |0 ¢/s-500 kc/s in S ranges

£45.15.0 Assembled £35‘|7‘6 Kit

NEW! SINE/SQ GENERATOR,
Model 1G-82U. Freq. range: 20 c¢/s=—
I Mc/s in 5 bands. Simultaneous sine and
square wave output

£36.10.0 Ascembled £24.10.0 «i.

100120

REGULATED POWER SUPPLY Model IP-20U. Transistor-
ised, 0-5-50 v, D.C, Up to 1.5 amps. Compact: 95 x 64 x I} in,

£47.8.0 Assembled £35 8 0 Kit
<O,

VALVE VOLTMETER, Model V-7A. The world's
best selling YTVM. Measures up to [,500 voles
(d.c. and r.m.s.) and 4,000 pk. to pk. Res. 0-f Q
1,000 M{). Centre zero dB scale, d.c. input resistance

1tM3. 44in. meter. Complete with test prods, leads

d dardi b it ]
and standar |sug9 |:n6e;‘sembled £|3‘|8_6 Kit

DE-LUXE éin. YVALVE VOLTMETER. Mode!
IM-13U, Simiar spec. "o mod.l V-7A bu: with m-
proved accuracy. Larger meter Unique gimbal mount.

£26.18.0 Assembled £ I 8 |8 0 Kt
. B

R.F_and H.V. probes available as extras.

DE . LUXE TRANSISTOR
TESTER. Model IM-30U. Many
special features. Provides complete
d.c. analysis of PNP NPN trans.
sistors and diodes

€35.100 Assd. £94 (8.0 ki

HARMONIC DISTORTION METER. Model
Freq. cov,: 20-20,000 ¢

/s.
£34.0.0 Assembled

£24.15.0 «i

TV ALIGNMENT GENERATOR. Model HFW.I Covers

346 to 220 Mc/s fundamentals. o
53160 Assembled  £37.18.0 i

RF SIGNAL GENERATOR. Mode! RF-IU., Up to 100 Mc/s

fundamental, 200 Mc/s harmonics. Up to 100 mV output on all

bands, €19.18.0 Assembled £|3 8 o Kite

MULTIMETER. Mode! MM-I1U. Ranges; 0-1 5 v. to 1,500 v.
a.c. and d.c.; [50pA to 1SA d.c.; 0-2() to 20M(2. 44in. 50uA meter.

£18.11.6 Assembled £ I 2. l 8.0 Kit

A wide range of other test instruments available including: R/C
Bridge C-3U £10.10.0. AF V/Voltmeter AV-3U' £16.10.0.
Wattmeters AW.IU, £17.5.0. Capacitance meter CM-1U
€15,15,0, Power supplies. Decade boxes etc.

B lic/s-1-5 Mc/s and 1'7 Mc/s to 32 Mc/s.

£ 26 x 23 x 154,
2 middle speaker, 2in.

iM-120.

TR RN H TR IR

Assembled £104.15.0

AMATEUR TRANSMITTER
Model DX-40U), Covers 80-10 m.
Power inputs 75 w, C.W. 60 w,
peak C.C. phone, Output 40 w, to
! aerial. Prov. for VFO.

£33.19.0 «i

Assembled £45.8.0

; DX-40U 4
| COMMUNICATIONS  TYPE ’ig
A high perform

RECEIVER RG-I.
ance low cost receiver for the dis- ?w
criminating listener. Freq. cov. 600

£33 nssembied £39.16.0 ki

Other kits in the amateur range include: SSB Adaptor SB-10U
£39.5.0. Variable freq. Oscillator VF.IU £10.17.6. Batun

® Coil Unit B-1U €4,15.6. Grid-Dip Meter GD-1U £10,19.6.
L Q Multiplier QPM-I £8.10.0. Reflected Power Meter HM-

11U £8.5.0.

HI-FI SPEAKER SYSTEMS

COTSWOLD STANDARD MODEL
Acoustically designed enclosure "'in the white”
12in. bass spenker, elliptical
pressure unit, Covers
30-20,000 c/s.

Complete kit with all controls.

MFS SYSTEM
A minimum floor space model for the smaller
room. 26in. high x 165in. x (4in. deep. Similar

erformance to standard modei. .

P Price either model £25‘|2'0 Kt
SSU-i SYSTEM

A practical soiution to the problem of a

moderately priced speaker suitable ior Stereo

Mono amplifiers where the equipment has to

be compact. Two speakers, ba.ance control,

ducted port reflex cabinet,
Harizontal or vertical {with matching legs).

Incl, P.T. £ I 2‘ I 2‘0 Kic

DAYSTROM LTD

Dept. PWI GLOUCESTER, ENGLAND

WwWWWwW americanradiohistorv com
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MODELS fOR HOME. TEST AND WORKSHOP.
BRITISH HEATHKIT MODELS USE BRITISH COMPONENTS

DAYSTROM =

HI-FI AMPLIFIERS

DE-LUXE ALL TRANS3ISTOR STEREO AMPLIFIER AA-22U.

At last, a British transistor amplifier with high power (20 + 20W) at
a reasonable cost, capable of delivering fuil power at all frequencies
in the audio band. Handsome {ully finished walnut veneered cabinet
availabie. Professional slim-line styling. Send ior tull specification. Kit (less
cabinet) £39.10.0 Cabinet £2.5.0. Accessories for panel mounting £1.18.0.

6W DE-LUXE STEREO AMPLIFIER. Mode] S$-33H. An
inexpensive stereo amplifiar with high sensitivity. Suitable for
use with Decca Deram cartridge. .
SR ssembicd E15.1T7.6 ki
TAPE RECORD/REPLAY AMPLIFIER KITs., Wil operate
with most tape decks. Send for details.
TA-IM (Mcno), £19.§18.0 Kit. TA-IS (Stereo), £25.12.0 Kit,
STEREO CONTROL UNIT. Model USC-I. Idcal for use with
MA-12 ampliﬁers it £19.10.0. Assembled £25.10.0,
\V STCREO AMPLIFIER
Mode! $-33, 3 w/ch. inputs for
radio, tape and gram. Stereo/Mono
ganged controis. Sensitivity 200mV.

£18.18.0 Assembled£|3 7 6Kit
of

TRANSISTOR MIXER, Model TM-I.
enthusiast,

A must for the Tape

€16.17.6 Assembied  ENE16.6 Kic

S5W HI-FI MONO AMPLIFIER, Model MA.5. A low priced
amplifier based on the S-33, Printed circuit construction makas

i build. i
it easy to buil AEN0 Al £|0.|9.6 Kie

Hi-FI MONO POWER AMPLIFIER. Model MA-12, |dea!
for use with Models USC-{I and UMC-{, 0.1 THD at 10W. Wide
frequency range. 15.18.0 Assembled .
1BW STEREO AMPLIFIER, £11.18.0 «i
Model S$-99. Ganged controls.
Stereo/Mono gram. radio and tape M
record inputs. P/B selection. 2L -ﬁm

£38.9. 6Assembled£28 |9 6K|t ﬁ

A range of R/players, T/Decks available. 5.99

“OXFORD” LUXURY TRANSISTOR
DUAL WAVEBAND RECEIVER.

The ideal domestic or personal portable
receiver. 10 Semi-conductors. Solid leather
case. Send for full dezails.

£14.18.0 «i

Incl, P.T.

UXR-l. Prealigned I.F, transformers.
Real hide case. Very easy to build

Incl, PT

“MOHICAN" GENERAL COVERAGE
RECEIVER. Model GC-1U. Excellent
portable or general purpose receiver for
“amateur” or short wave listening. See full

spec. leaflets 37 |7 6 Kit

Assembled £45.17.5
SPEAKERS FOR YOUR OWN ENCLOSURE
12” Heavy-duty Bass (. ane [22/12) £7.7.0.
2" Tweeter (Fane 301} £3.1.6.
(both as used in the Cotswold systems),
12” Bass speaker (Audiom-51) £9.12.5.
8" Goodman’s General Purpose G8 £1.8.6.
Two Speakers + Cross-over, System SCM-I
(As used in model SSU-1) with details for enclosure £5.5.0.
ELECTRONIC WORKSHOP KIT. Model EW-I.
standing experimental kit for children. £7.13.6 incl. P.T.
A WIDE RANGE OF BOOKS ON ELECTRONICS AND
RADIO. PLEASE SEND FOR LISTS OR PRICES.
Many other models covering a wide range of equipment
for HOME, OFFICE or Workshop.
SEND FOR FREE BRITISH CATALOGUE
American Catalogue sent for {/- post paid

SN T T TR

An out-

FREE
CATALOGUE of the

Send for fulI spec. of any model

H 4U) with 107 Mc/s.

; (£13.13.0). Total £16.8.0 Kic

6 TRANSISTOR PORTABLE. Model [§

Printed circuit, 71n. x 4in. high flux speaker, Ji

£12.11.0 «i |

E PUBLIC ADDRESS JAMPLIFIER,

§ Legs optional extra 7/6. Set of 4.

g3 50 W POWER AMPLIFIER, MA-50

HI-FI TUNERS

Tuning range
Tuning unit (FMT-
LF. (£2.15.0
LF. Amp. (FMA-4U)
complete with cabinet and valves

Model FM-4U.
88-108 Mcfs.

tncl, P.T.).

Assembly can be arranged. FM-4U

AM/FM TUNER. Covers FM 88-108 Mc/s. A.M. 16-50, 200-550,
900-2,000 m, Tuning heart (£4.13.6 incl. P.T.), and I.F. Amp.

(£22.11.6). Total £27.5.o Kit

Send for leaflets. Assembly can be arranged.

EQUIPMENT CABINETS

A large range, in kit form or assembled
and finished, available to meet most needs.

IIIustnjated details on request.
Prices from £8.8.0 « £46.4.0

PA-l. 50 w. Amplifier, two heavy duty
speakers, variable Tremolo. Ideal for

Srsbt e £54.15.01

Ideal for PA work, electronic organs etc,

£27.18.0 Assembled £ I 9. |8'o Kit

STARMAKER °’33. Transistorised PA/Guitar Amplifier.
All transistor circuit gives full 20 watts r.m.s, output. Two heavy
duty 127 speakers, Tremolo, Compact size {8” x 29” wide x 10"
deep, Kit £44.19.0. Assembled £59.10.0 available shortly.

To DAYSTROM LTD. Dept. P.W.-1, GLOUGESTER ENG.

Please send me FREE BRITISH CATALOGUE (Yes/No)
Full details of model(s)

BRITISH HEATHKIT RANGE
Gladly sent on request . . .

NAME

ADDRESS
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- ADAMIN

Micro Soldering Instruments

HIGH PERFORMANCE Normal temperatures 360/375°C.

Some models 450°C and 500°C.
MINIATURE SIZE Overall lengths 61" to 73”.
LOW WEIGHT From { oz. to | oz. less flex.
RAPID HEATING 30 seconds to

2 minutes.
ABSOLUTE SAFETY
A & B types low voltage
C types fully earthed and
flash tested

The ADAMIN has its element
INSIDE THE BIT, so using all the heat
produced, and avoiding excessive heat radiation.
This means that less power is required and results
in an unusually compact design.
ADAMIN instruments have a far higher performance for their
size than all other types. Some ADAMIN models have the higher bit
temperatures now needed to cope with POLYURETHANE COVERED

- WIRES and HIGH MELTING-POINT SOLDERS.

Free details in brochure SPI0.

LIGHT SOLDERING DEVELOPMENTS LTD.
28 Sydenham Road, Croydon, Surrey.

g
""" The ADAMIN handle is injection-moutded in NYLON, and is absolutely unbreakable.

Telephone: CROydon 8589

TELEVISIONS SPECIAL BARGAINS FROM
210, s RADIO EXCHANGE

£7.10.0 £11.10.0

12 months 3 star Guarantee
Y Tubey ValvesskComponents
COLOURED FREE LIST
Channels for all areas
Demonstrations daily from Large
Selection.

Personal collection or insured
S i ORR A B, bl it TR
AERIALS, BBC/ITA combined Lloft and room aeriuls—irom 25/-
_BBC2/UHF and colour aeriats—from 28/6, HEND FOR FREE LIST.

EX-MAINTENANCE TESTED TUBES

17in.—35/- jostjmakeslanditypesfavailable 14in.—15/- 25-35 ohms loudspesker, 8pecial yamm control
3 i = s pe g
Guaranteed good picture. Carciage 5/- extra. circuit can also reduce noise to a minimum. Ah

parts including transistors, printed cirenit board,
ONE YEAR GUARA NTEED TUBES ete. 3E/6, I'. & P. 2/6, Eaay buiid plans free with

set of parts. Hx4in. 35 ohm Speaker 12/6, P.&P. 1/8.

THE S1G-GEN. A versatile Signai [njector. »ote-
thing o coostructor should be without. This
ingenious device generates an audible signal
through the Audio and RF ranges, With variable
output. Telescopic Probe. Pocket size shm line
care measures 431 x 31 x o, Complete set uf parte
with full instructions, 18/6. P. « P. 16,
TUNING CONDENSERS. Al spaced ane yasaiity
German manufacture with slow wotion drive
0.0005. With ou‘llmmr section. BRAND NEW
Onty 6/6. P, & P. 1.

1200mw TRANSISTOR AUDIO AMPLIFIER.
d to give high quality nt low cost 'rms
mperb lifier uses 4 ¢t

special power type operating from a 13v. bamerv
Variable input impedance. Matches directly mnto-

21in. 99 I 6 100% REGUNNED QUICK CMECK TRANSISTOR TESTER. Checks
Add 10 | b gan of RF and Audio Transistors. Also checks tor
/- or old tube. uolge level and duds. All parts reads to be aarem-
17 in 79 Is Al 110°—99/6 plus bled o attractive grey case with red grille complete
- "y 30/ fundab! with Dial, Knobs, and 2{in. Speaker. Simple
- refundable on assemhliy instructions fres with set of parts. 38/8.
15 14 old tube, Carr. 1076, I. & P. 3/6.
4 Slimli 17 & CYLDON PERMEABILITY TUNERS. By famous
59/6 I4in. imline manafactu er. Fuli MW coverage. Fitted coupling
19 in. — overseas coil oscillator coll, ferrite alugs and slow wotion
12 in. of tuning with cursor, ete. GIVE AWAY PRICE 10/-
postage 30/-. P. & P. 1/6. Switched type 2/6 extra.
HEADPHONES. Honotone HB830 High Fidelity
VALVES £1 per 100. Assorted TV and Radio. | TELEPHONE Headphones. Made by {smous AmericaD manufac-
Surplus ex-rental dlsmagptled receivers, Post 4/6. HAND- turer. Approx. 130 ohms mpedance for direct
Bend for liat . SETS matchiog into most transistor circuits. BRAND
CONDENSERS 10/~ per 100, New Aassorted Electro- NEW in original sealed cartons 15/-, P. & P. 1/8.
lytics and pFs. P.P. 2/6, Matching transformers for higher impedauce
2?]::‘38#;/—2 pes 100. Neﬂ't.i Mostly High Stabs. 2/8 extra,
0] . P.P. 2/-, Overseas 3/6.
SPEAKERS ?/9 6in., 8in., 7 x 4in,, 8 x Sin. Ex-mfd. g
Salvage. P.P, 2/3, Overseas 4/-. pair RADIO EXCHANGE CO.
G.P.O. pattern
DUKE & CO.(LONDON) LTD. | Houseto Workshop HIGH STREET, BEDFORD
621/3 Romford Road, Manor Park, E.12 E,;“ge'mu"omce'

Liverpool St.—Manor Pk.—10 mins. Works off any smail See facing page for other items

Phone: ILFord 600/1/2/3, Stamp for Free List || battery. F. & P. 4/6.
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FIRST FOR QUALITY, PERFORMANCE & PRICE!
NEW ROAMER SEVEN Mk Iv

7 WAVEBAND PORTABLE OR CAR RADIO
% Now with PHILCO MICRO-ALLOY R.f. TRANSISTORS
@® 9 stages—7 transistors and 2 diodes
Covers Medium and Long Waves, Trawler Band and three Short Waves 1o approx. 15 metres.
Push-pull output tor room filling volume from rich toned heavy duty “‘Celestlon” speuker, Air spaced
ganged tuning condenser. Ferrite rod aerial for M & L waves and telescopic aerial for S Waves.
Eeal teather look case with gilt trim and shoulder and hand straps. Size 9 x 7 x 4in. approx.
The perfect portable and the idead car radio, (Uses PPT batteries available anywhere.)

Total cost of parts now only P. &

OF PIRATE STATIONS etc Parts Price List and easy build plans 3/ (FREE with kit) c 5/6

Amazing performance and specification
FULLY TUNABLE ON ALL WAVEBANDS

% EXTRA BAND FOR EASIER TUNING

M E Lo DY “ . . amazed at voilume and
performance . . . hasrealiy come
IX up to my cipeciaiions.”
S.G. Stockton-on-Tees.

@ 8 stages—6 transistors
and 2 diodes

Our latest comnletely port-
able transistor radio covering
medium and long waves.
Incorporates pre-tagged cir-
cuit board, 3in. heavy duty
speaKer. top grade transis-
tors. volume control. tuning
condencer, wave change slide
switch. sensitive 8in. ferrite
rod aerial. Push pull output,
Wondertul reception of B.B.C. Home and Light, «0¢ and
many Continental stations. Handsome leather-look pocket
size case, only 6§ x 3} x liin. approx. with gilt speaker
grilie and supplied with hand and shoulder straps

Parts Price Llist and Total cost of all £3 9 P.&P.
easy build plans 2/- parts now only 36
(FREE with kit)

POCKET FIVE

@ 7 stages—5 transistors and 2 diode
Covers Medium and Long
Waves and Trawler Band, a
feature uwsually tound in
only the most expensive
radios.Ontest Home, Light
Luxembourg and many
Continencal stations were
received loud and clear.
Designed round supersen.i-
tive Ferrite Rod Acrmial and
fine tone 2¢in. moving ~oil speaker, bullt into atiractive
bluck case with red speaker arille. Size 5 x 14 x 3hin, (Uses
1284 battery avallable anywhere).

Parts Price List and easy build plans 1/6 (FREE with kit)

Total cost of all
parts now only P. & P.3/-,

NEW ROAMER SIX

NOW WITH PHILCO MiLRU-ALLOY R.r. 2 RANSIS IO
@® 6 WAVEBAND !!

X8 stages—é6 transistors
and 2 diodes

Listen to stations half a
world away with this 6
waveband portable. Tun-
able on Medium and Long
waves, Trawier band and
two Short Waves. Sensi-
tive territe rod aerial and
telescopic aerial for short
waves. Top grade transis-
tors, 3-inch speaker,
handsome case with gilt
fittings. Size 7} x5} x thin.
Carrying strap /6 extra.

+ EXTRA BAND FOR EASIER TUNING OF LUX, ETC.

Parts Price List and
f Total cost of all £ 9 P & B
easy build plans 2/~ 3 I 6 :
(FREE with kit parts now only

NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR
RADIOS...

BACKED gjou&_ SUPER: AFTER SALES SERVICE

All components used in our
receivers may be purchased
separately if desired. Parts price
lists and easy build plans avail-
able separately at prices stated.
Overseas post 10/-.

New TRANSONA

‘““Home, Light, A.F.N.
FIV Lux. ail at good volume.’
G.P. Durham.
@ 7 stages—5 transistors and 2
diodes

Fully tunable over Medium and Long
Waves and Trawler Band. Incorpor-
ates Ferrite rod aerial, tuning con-
denser, volume control, new type fine
tone super dvnamic 2fln. speaker etc.
Attractive case. Size 64 x 44 x 1Hin.
with red speaker grille. (Ueeq 1289 battery available anywhere.)

Tortal cost of all 42 Parts Price List and easy build
parts now only plans 2/- (FREE with kit)

TRANSONA SIX

@ B stages—6 transistors and 2
diodes §

This is a top performance receiver
covering full Medium and Long
Waves and Trawler Band. High-grade
approx. 3in. speaker makes listening
a pleasurs. Push-pu't output. Ferrite rod
aerial. Many stations histed in one even-
ing includlng Luxembourg loud and
clear. Attractive case in grey with red
giille. Size 6% x 44 x 14in. (Uses PP4
battery availuble anywhere.) Carrying
strap 1/- estra.

Total cost of all

parts now only 59/ 3/6

Parts Price List and easy build plans 116 (FREE with kit)

SUPER SEVEN

@ 9 stages—7 transistors and 2
diodes

Covers Medium and Long Waves
ang Trawler Band. The ideal radio for
home. car or can be fitted with
carrying strap tor outdoor use.
Completely port,able—has built-in
Ferrite tod aerial for wonderful
receptlon Special circult Incorporating 2 R.F. Stages, push-pull output.
3in. speaker (will drive large speaker). Size T x 5t x l4in. (Uses 9v.
battery, avallable anywhere.)

Total f alf P. & P.
Toul cosof 2l £3.19.6

Parts Price List and easy
build plans 2!- (FREE
with kit)

RADIO EXCHANGE CO

61, HIGH STREET, BEDFORD
Telephone: Bedford 52367

Callers side entrance Barratts Shoe Shop open 9-5 p.m. Sats 10-12.30 p.m,

ALSO SEE FACING PAGE FOR OTHER ITEMs

. www.americanradiohistorv com ,
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(1) Mullard

“10 Plus
Stereo Amplifier
A High Fideltv design providing up
to 10 watts .per channe).
KIT OF PARTS £20.0.0.
Bailt and tesied €24.0.0 (C. &
We can also snpply the Main Ampli-

10”

[ 7i6).

fler for overation with our
Chanpel Pre-amplifier.

KIT OF PARTS £27.0.0,

Built and tested £34,0.0 (C. & L 10/6),

Dual|

(2) Mullard Dual Channel|
Pre-Amplifier

A four-valve design for both Stereo-|

phonic and Monophonic operation.

KIT OF PARTS £12.10.0,

Built and tested £15.0.0 (C. & L, 5/-)

(3) The “Twin Three”
Stereo Amplifier

Bared on a recent design by Mullard]
Ltd. it is ideally suited for use in|
Portable Record Players.
Built and tested £0.0.0 (C. & I. 7/6).
To construct a Stereo Portabie|
Record Player. we offer:
Awembled  Awmplifier with  twol
8 x 5in. Loudspeakers and Portable
Case for £16.10.0 (. & L. 10/

Fully descriptive leaflets
available on any of the
above items.

Instruction Books and
Detailed Price Lists
are supplied Free with
Kits of Parts but may be
purchased separately if
required.

Items 1, 2 and 14,
6 and 13, 3/6
10, 2/- each;
12, §/~. All Post Free.

3~ each;

PRACTICAL WIRELESS

FIDELITY

(5} Tudor

Belf-powered

AM/FM Tuner
VHF/FM tong and
medinm waves, FM R7.5-108.5 Mcrs
AM MW 5uu-(,630 Ke's, LW 145
270 Kesa, Multiplex outpus.

Buiit and teated 24 Gus. (P. & P, 7/8).

(6) Mullard 3-Vaive Pre-
Amplifier Tone Control
Designed mainly for  the Stern
Mullard runge of Monophonic Power

Ampiifiers.
KIT OF PARTS £10.0.0.
Built and tested £13.13.08 (C. & L 5/+).

(8) Mullard "5-10" Main
Amplifier
For use with Mullard 2- or 3-valve
pre-amplitiers with which au un-
distorted power output of up w 10
watts 18 obtained.

KIT OF PARTS £10.0.0,

Built and tested £13,10.0 (C. & 1. 68/6).
Above incorporating Partridge Out-
put Transtormer £1.6.0. extra,

ERN-CLYNE

EQUIPMENT

(9) Mullard "“5-10RC”
Amplifier

The popatar “5-10" couplete in-
corporatiiy  Paasive Control  Unit
providing un o 10 watts high quatitv
reproduction with an input of 600mV
KIT OF PARTS £12.0.0.

Bult and tested £18.0.0 (C. & 1. 7/6).
With Partridge Output Traostormer
£1.8,0 extra,

é@g%é}{

(10y Muliard *3.3RC"
A high quality Awmplifler developed
from the very popular 3-watt Mullard
#43.3" design.
KT OF FARTS £3.8.0.
Built aad tested £11.10,0 (C. & 1. §/6).

(1) The “Mono-Gram"

A small Amplittes of Renuine high
quality periormance produciug up to
3 watts andistort ¢ output,

KIT OF PARTS €4.10.0,

Built and tested £6.0.0 (C. & 1. 3/6).

 able

VERITONE 30
AMPLIFIER

A general purpuse ampitier of
outstandiog  quality ideally  suit-
for Dance Bands, Ciubs,
Hotels, Factoriea. I[ndoor and

outdoor Public Address requiring
a powerful robust portable Ampli-
fier which will provide high quanty
reproduction, <hstortion free. The

Ampinier has two standard Jack
Socket inputs, high wain and jow gain
with ndividual volume controla and with the

master volume control thr wmputs may be mived and

balanced as required. Housed in a reaily robust <teei case finished i sinnoth
grey hammer finish with chrome handles and silver grey froont panel with

contrasting letters and knobe.

Built-in

Pre-amphfier and Cantrol Unit,

R0 watt Undistorted Output. Switched Output tor 3 or 15 ohms Loudspeakers,

Fully  assembled  and  tested
insurance 10/-.

handles s illustrated, 35/~ extra.

carriage
Ventilated Cover with chrome

and

Price 18 Gns.

January, 1966

(16) JLI0 Power Amplifier
tucorporares the iatest diode/pentode
FOCLRG valves 1o push-puil Partrige

nitra  tinear output  transformer.
Partridge mains transformer and
s«moothing choke. 10 watts power

output, urphus,
Built and tested £12.12,0 (C. & 1, 7/6).

(17) Double Feature
Pre-Amplifier

Tmputs tor microphone, crystal or
wawnetic pick-ups, tuner unit, and in
addatinn offers full faciities jo. tape
recording and mgh tldeiity replay.
Thi.  unkjue feature rmeans: that
should rou wish to include tape s
vour hi-fi svstesa at & later date all
that 1s required 13 a suitable tape deck.

Built and tested £13,18.0 (C. & 1. 5/-).
Prices il both umts purchased to-
gether:

Built and tested £30.8.0 (C. & L. 10/-).

VERITONE 30

A small versatile 3.4 watts Gram
Armplifier suitable for Crystal Prckeup
or Radlo Tuner, rdeally suited for a

smali domestic instal.ation. Output
imp. 3 ohtos. volume control, treble
contiol, bass control and middte con-
troi.  Valve line-up: ELS84. EPF8s,
[ XA

Chassia slze R} x 4 x 15in. Ailver

anodized finfsh, Attraetive front pane!
sitver grey floish with contraating
tettering and knobs. Sze 84 x 23in.

Fully assembled and tested 6 Gos.
o & 1 5

R,

o B ¥ }

(7) MULLARD 2-VALVE
PRE-AMPLIFIER
Employing two KFS86 valves an

desigped to operate with the Mullard
MAIN AMPLIFIER~ but also per
fectly auitahle for ather makes. Now|
with new design front pauel.

KIT OF PARTS £6.6.0.

Built snd tested £0.10.0 (C. & 1. 5/-).

(12) Stereo Tape Pre-
Amplifier Model STP-!
For use with current Truvoi, Bren-
ell or Collare *Studio™ - and }-irack
Stereo Decks. Now with new desjgn

frout panel.
KIT OF PARTS £22.0.0,

Built and tested £28.0.0 (C. & . 8/6).

(13) Mullard Type “C” Tape
Pre-Amplifier

Buitable for most j-track Mnono
Tape [ecks. Now with new desigu
frant panel

KIT OF PARTS ¢14.0.0,

Buiit and tested £18,10.0 (C. & 1. 7/6).

&mﬁiﬁf

(14) Mullard Tape
Amplifier Model HF/TR3

Based on Mullard's trpe 'A™ design
and <nitable for most i-rrack Mono
Tape Decka, Now with new . design
frour panegl.

KIT OF PARTS £13,13.0.

Built and tesred £18.0.0 (... & 1. 7/6)

www americanradiohistorv com
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Veritone bring to you a new design in
F.M. Tuners unique in both circuitry and styling

—designed for the modern-minded enthusiast

THE VERITONE SATURN TRANSISTORISED F.M. TUNER

Specifications:
Transistors:—} x AF125, | x AF121, 4 x AF116 - Diodes:—4 x OA79 - | Variable Capacity Diode - Solid State Full Wave Bridge Rectifier,
1OAZ212 Zener Diode - 4 L.F. Stages - Switchable A.F.C. « Tuning Meter - Tuning Range 87-5-108-5 Mc/s - Stabilised Power Supply
Din Outlet Socket « Fully Variable Audio Output Attenuator - Sensitivity 4 mV for 30 dB signal to noise ratio. * Attractive Black and
Silver Grey front panel with mirror strip top and bottom

Facility for Plug in Multiplex Stereo Adaptor (available at a later date)
PRICE 25 gas. (Inc. P.T.) TEAK CASE OPTIONAL EXTRA
Fult technical information and detail ilable on request

NOW ON DEMONSTRATION AT ALL BRANCHES

SEE FOLLOW!NG PAGE FOR ADDRESSES

www-americanradiohistorv.com


www.americanradiohistory.com

748 PRACTICAL WIRELESS

January, 1966

TR2 PORTABLE TAPE RECORDER. A truly first-ciase portable machine
by tamous marufacturer incorporating the renown B8R Alnkie speed Zetrack
Tape Deck. 8] Lp.as. Tape Counter. Record Leve' [mndicator. Yolume
and On/Oft Tone Control. 3 watts output. lnputs tor recording from
Microphone and Radio. Tape Monltor socket, Extension iLoudspesker
Bocket. Attractive two-tone grey/cream rexine covered Portable Cabinet.
tied lete with Mlerop Reel of Tape and Spare Spool. Carriage
and Losurance 15/- extrs. Credit Terms Oniginaily 23 Gns,
£2.18.0 deposit and 12 monthly pay- 18 Gns
.

TR3 PORTABLE TAPE RECORDER. A high quality Portabie Tape Rec-
order for the dlscerning eathuslast incorporating the tatest BRR TD10
3-speed Tape Deck 1§. 3§ and 74 i.p.s. 2-Track. Record interlock to
prevent accidental erasure. Tape Counter. Record Level [ndieator.
3-4 watt output. Volume and Oo/Of Tone Control. [nputs for recording
from Microphone and Radfo. Tape Monitor Socket. Extension Londspeaker
Boaket. Attractive two-tope biue .exine covered Portabte Cabinet with
silver tr 8 ied I with Microphone, Lead for recording
from Radio or Record Player. Full Reel of Tape and Bpare Spool. Carriage
and inrurance td/- extra. Credit Terws: Originaily 2R Gns.'
£3.3.0, deposit and 12 monthiy paymenta

of £1.12.8. Total credit price £22.10.0 OUR PRICE 20 Gns.

FULLY AUTOMA’]"IC TAPE SPLICER

ments of £1.9.4, total credit price £20.10.0. OUR PRICE
IURLT AUTOuA AMERICAN . . 1B )

RECORDING TAPE :

PLASTIC TAPE S8POOLS

in., 1/3; 4in.. 8/-; 5in., 2/~; Hhi 8 . ; 3
i s A S S DHI S R b i 3/8 TRANSISTORISED
Sim.  900fL. LP Acetate 10;
5lm. L200ft. LP Acetate .. 12/8 i
FLASTIC seooL couramens ko Ll Lk §F dener, o e CA RADIC
7in., 8/8, Any <ingle ibews plus hd. 70 L2007t 8td Porvester .. 12/ . y g 3

= Sin.  1,2001t. DP Porvester ., 1%/~
P. & P Orders over £1 post free. 7i LR0Dit. LP Polsester ..

We carry tully comprenensive stooks 37in. 1.800i1t. DP Poiyester |
ot Tape Recorders, Decus apd Acces- 7in.  2.400it. DP Polyester .. 26/~
sories at all Brauches or order with P. & P. 1/ per reel. 4 o1 more reels
oonfiden e by mail. POBT FREE

ETCH YOUR OWN
PRINTED CIRCUITS

A ocomplete kit of purts to
make your own printed cirenit
board to your pwa apecifica-
tiou, hwh qualily materialz
used 10 ansure periect resita,
Price cowplere with al) neoes

* MEDIUM AND LONG WAVES. % 12 VOLT
POSITIVE EARTH. 3 Push Button Wave Change.

Y SIZ. 7 x 2 x 7in.
wary ohemicwls snd copper g 2 Gns- P.&P. 5 w‘"nuts and bolts and firting instrue-
ad la
_2‘:’;‘ :bulxl;“egudbmf)‘s‘ﬁ;?m- Outionar Extras: Cluomium piated weatherproor teleacopic aerials. Trepe
HatIng] (RS L 2n /50in.. 19/8. Type 2, 12im /4 29/6. Type 1. iy retractable
@i Jocking Lin./30m. Deptd below wing. 14in.. 39/6. Al plus P. & P. 2/8,
parehased separateiv.

Readr built complete with 7 1 4in.
speaker fitted no Latfe fixiug brackets,

3 'E LIVERPOOL i
L& Tottenbaw Cowt Ruad, W.1, MUBewn 5929,0095. Hall Day Baturday. ANOTHER Lord Street. Roval 7450. Open 6 days a week,
23 Tottenbain Court Rond, W.!. MUReum 3451/2. Half Day Thursday. NEW CENTRE :
309 Edeware Road, W.2. PADdIngton 6983, Half Pay Thorsday
109 Fleet Street, .C.4. Fi.Eet Btreet 58(2,3. Half Day ¥aturday. Now open = . o
162 Holloway Road, K.7. NORth 7941. Hali Day Thursday. at 0/22 Withy Grove. Manchester 4, BLAckiriars 53470/5246
8 Camberwell Charch Street. 8.E.5. RODuey 2875. Half Day Thursday. pen 6 days a week
NOW ALSO OPEN AT: EASTOWN :
220 Edeware Road, W.2. PADdington 5607 (New-Max), HOUSE SHEFFIELD 3+
CROYDON.> LINCOLN ST. | 15 The Moor, Bhefield. SnefMeid 29963 Hali Dav Thursdas
12 Suffolk House, George Street, MUNicipal 3260, Haif Day Wednesdsy. | NOTTINGHAM
- Tel. 45889
Dept. P.W. 8/5 Eden Grove, Holloway, London, N.7.
NQRth 8161/5.

36 Merchant Btreet, Bristo! 1. Bristol 20261, Open 6 days s week.
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MAIL ORDERS TO: | R §,C, MAINS TRANSFORMERS (1ULLy GUARANTEED)
(MANCHESTER) LTD, STREET, LEEDS | nterteavesd aull lllllil'l"'ndl(‘ll Prim- \lll)(;l T MALN ll{A\\ I‘ X 2| x 2%in.

| aries 200-130-250 v, 50 ¢/x Screened, (v, bUMA, b.3v. 2a 13/9
Terms: C.W.0. or C.O.D. No C.O.D. | 101 sHROUD D 01Ror ROL (.u“m'w-vov 0 A 14/9
under £1. Postage 2/9 extra under £2. iﬁgga’igv égm’} U.gv. e %i;q o8 ‘:l-tdl PI i Ad 200 3
: v nuAL L3y, standard Pentoede 5, Q1030 ao
4/6 extra under £5. Trade Supplied. | 350.4-350v. 100mA, 6.3v. 2 Standard Pentode 7.0000 to 30 g;g
S.A.E. with all enguiries please. 250-0-250v.  100mA. v.3v. 3.5 Push-Pull 8 watts, EL84, or bV6 to 30
PERSO NAL SHOPPERSWELCOME | 23Uv. L0Um.AL b.3v, or maiched L0 150 8/9
AT ANY OF THE BRANCHES R —ilouvd. _}SOX]A, ﬁ'{"v' . 359 Pul\lnul:un i10 152 waltt= to match 6V6 or a
L | Mullard s mplitier .. a0 .. 3§ L84 10 3-5-B Lo 100 9/9
giLYow OPEN ALL DAY SATUR 300-0-300v. 10UmMA, 6.3v. da 0-5-6.3v. da 28/9' Following types ior3andl5 sueakerﬁ
. 350-0-350v. 100m4A, 6.3v. ta, 0-5-6 ‘3' 3 28/9| Push-Put] 10-12 watts, 6Vo o1 k1,84 18/9
BRADFORD 10 North Parad 350-0-350v.  1o0mA, b, 37/9| bush-Pull 15-18 watlts, blb. KT68 .. 22/8
orth Farade I'_lU LI;R\O ?)"{Af“l\j lgl’l:al(illl }I:;ugh l;u“ Séu]lald 510 Clera }Anear .. 2Bi9
L 2oU-0-250v.  0m 1=5-6.3v ush-Pu watts, sectional y wound
Tel. 25349 (Half-day Wed). Midget tvpe 2j ¥ 4 x gin B 18/9| ol KI66. EL34 etc. . 49/9
.18, 0-5-6.3v. 52 29/9 SMOOTHING CHOKES

14 Lower Castle Streec | 200-U-250v. 100mA, ¢
BRISTOL(Ha”-day Wednesday) | J00-0-400v. 100imA, 4a,5v.%2 . 29/9|ghmA. L0H 4000 4/11. 100mA, 10H, 200 _8/9
Tei: 22904, 00 0 vF1a CT. 6.3v UM, 104 5500 5/8. 150mA. 10H 2500 11/9
Ta, tor Stuliard Amplifer 30D ICHARGEIR TRANSFORMERS

30/31 Ge. Western | 350-0-350v. 100mA. 6.3v. 4a, 0-5-6.3v. 3a 20/9 4 :
EIIIRSMI NG(!’!ﬁM| AIE;;de.NQPT. 'S{n:w B0-0-350v. 150mA 6 3v. 4 563v. 3 3 HJAJJI,X?\.IL]I‘ 2/9: g‘y‘i;va‘l‘za(‘lgldfﬂr"gagfilgs’
] tation. tra . o half-day . 16/9: D-0- 15v. 5a. 19/9: 0-0-15v 6a. :
DERBYZG QOsmaston Rd., The Spot e 28
(Half~-day Wed.) Tel: 41361

1)+ <~-1Jv 8a 28/9.
ANSE A ALTO (Step up/Step down) TR ANS,
DARLINGTON I3 Post House 200-2?0v.u c/ls mi/murxe?bs / ;,
{- Za, 7163 a, 7 6. v 5 6.5v. 6a,
Wizl (-l 17/6’: ?L}V ‘15& Lwllr‘}e 1716, bl 11 5 MIK TRANSFORMERS 120:1.18-/9.

1)-110/120-230/250v.  50-80 watls, 13/9; 150
watts, 27/9: 250 watts, 49/8: 500 watts, 99/9.

Wadnesday) Tel: 68043
) nﬁBﬁRGH 133 Leith Street, | TWEETERS R.A. 4 ohm 25/9 16 ohm 2579 | AUDIO VIDELITY (0in. 15 WATT RI-FT
EDl (Half-day Wed.) as LOUDSPEAKERS Heavy cast construc-
GLASGOW FANE HEAVY DUTY H) FI SPEAKERS | Lon: Dual cone. O
326 Argyle Street, | 127 20 watt. Type 122/10. only b Gns. | grib A bg}7brmancey e
Tel: CiTy 4158 (No halt-day). R~.C. POWER PACK, 39/9. Louvred | ceptional value at GNS-
HUL _srL savilaT?tr;O-Sto (Half-day | metal Lase oi_}ly 82001(2553 X 2Ah(‘, Stove
ursday} Te enamelle Tor Ve o, MAns. ) g S ¢, GRAM AMPLIFIER KIT. 3 watts
LE'CESTER 32 High Streec (Hall- g)"“’““ r‘“ 4 pin "“‘% "“% socket 250 V. |ouiput. Negative teedback. Controls: Vol.,
day Thurs.) Tel: 56420 | -0 torulégv:;“’?gg;”:;enat‘ev Ozfa.ﬁ,llsnu(;st;, Xoge a};xdubw‘nclhnl\galg\ o?era&on Zl)é)-%&v
5.7 County (Mecca) Arcade |any Pre-amp. or Radio Tuner, ully isolated chassis. Ctroult, etc.,
LEEDS &, Raiay) Foic 2aass sippited. Only 39ip. Carr, 519,

ARMSTRONG, TRUVOX, LEAK,
LIVERPOOL dZ:,?:',féé‘N‘f::, M | QUAD, ROGERS, LINEAR, W.B., SCOOP PURCHASE OF HIGR QUALITY

RECORD CHANGERS
LONDON 238 Edgware Road W2 FANE, WHARFEDALE, GOODMANS Brand new Garrard 300U LM, ll GNS

(Halif-day Thursday) GARRARD, GOLDRING, GRAMPIAN, | yery Jatest model. Normal
Tel: PADdington 1629 LUSTRAPHONE, SHURE, RESLO, getaﬂglnca apby;mx :1?11?1(,- c e
a a
MANCHESTER . | TANDBERG, FERROGRAPH Products | 0e8yy THREDIE 514 el naelrty Stereos
stocked. Usual credit terms available. | Mono caztridge. Fully guaranteed.
60A-608 Oldham St. Tel: CENtral 2778 R.S.C. 4[5 WATT A5 HIGH GAIN AMPLIFIER

No half-day) New large store.

MIDDLESBROUGH % )

A bizhiy-sensitive d-valve quality awplifier for (he home
mility olts input is required for
witablv for pee with the latest

sipall elub, ete.  Only
feedl oulnul so that it i

. High ity Pick-up heads in udnlllmn 1o all other types
geliNeyporciHosd: uals Skl of pie ll,l-( and practically all “mikes". Separate Bass
SHEFFIELD 13 Exchange Street and Trebie Controia are provided. §hese give full tong-

Castle Market Bidgs. uln\uu. record equatisation, Hum lesel i~ negligibie heing
Tel: 20716 {Half-day Thursday) . b ve Feedbaoh is used. HUT. of

#. 1~ avallable for the supply
Tape-Deck pre<unplitier, l'or
an /~ Qutput for 23 ohms ~peaker
Howith aully pune Led Geld llammer

. Imains 200

ipeipeipely
VACANCIES FOR STAFF \ - ;
AT YARIOUS BRANCHES ‘hassis s not alive, l e mnn etein e
SHOP EXPERIENCE UNNECESSARY Io-point wiring diag i~ apd instructions. ¥xeeptional
! al 0 |.~ ll‘lr'dl\llr\--" AN plus 3/6 carr., seposit 22/
Wrrte_Lo 54 Wellington St. Leeds | e £4 15 0 uml" :1::,11:1'}1‘1\ llld(\lln‘"l~'lr: 2‘3’/(; f(?;l 78. 1;0 for d~~l~|ul:h‘ll unit.

.S.C.SUPER IS #J—Ff AMPLIFIER|R.S.C. SUPER 30 STERED AMPLIFIER

S TORESED 00-20v. ALC. A DU AL CHANANE L VELRSION OF THE

"R”l TS l\”“”” T Iwe l SUPLKR 15, Hmploving Twin Printed Cir-
$ R.MLS, into 15 ohms, P UNEES WEEH Y o, Close tolerance Ganged Pots. Matched
ol 5 WATTS R.ALN, into -1 ohms. 4 P ce RO | Loonento.
Matnnum Insbamaneouw Peak Power Out- FHSIVL AR \\lll'l ,: CROSSSTALR: —H2dB at 1K cop.e,
SR AT 20 VEMES T l CONTROESi5 position Inont Seiedtor, Bass

ONSTRUCTION,
TRANSISTORS

(Bonvml Trebie Contio., \olume Conltrnl
alatn e (ot trag, ~L(-rbu/‘\’n'm Switch, Tape
2 } OCB1Z, 0044, Wenitor Swetoh, Walhs Switch,

OCAL, OCBiZ, cwe. W ) ENPE O REES (Matched  Palrs)
53 POSITION 1T SLEECTOR ) 0 R TN ST VO IS N Y | i Magpitic PU. . Ceramnie or
SWITCH FEQUALISATION tu : 2 i Crv~tal P.U. G Radio/Aux. 4) Tape
Standard R.I.LA.A. and C.C.1.R. Char- Head{Micionhone

acteristics for Gram and Tape Heads. Opetation ot the [npnt Selector Switch
:l_l,l%:l TAPE MONITORING FAC- a-~Lres appropriate equalisation.

. ‘ H.eid W, (n;sw \17e approx. 12*
SENSUTIVITIES: Magnetic P.U. 4 A {: 5T High, and 87 D

mV. Crystal or Ceramlc P.U. 400 mV, Atttactive l'ascin P’ lavr and Matching
Mtcrophone 4.5 mV. Tape Head Kuub-. Seon Panel Inpdiatlor,

Above jacthiiies, eto,, exeept lor Gang-

E
B
| :
i
|
|
|
i
)

LATES k1]
AR, ADUSG, O

2.5 i) m\V RadiofAux or Ceramic P.U.

i re Rated output e and Baiance Control, applv also to

FREQUENC YVRI \l'()\\l‘ 490-30.000 ¢.p.8. freure< are given in R.M.S. and not spéevn suner 15

\l()'“ 7{] L CONTRO).:  10dB Lo -14dB at and music or LH.1M , otherwise we could THELSEL UNETS ARE P.\\!l.\l-.,\{l.\’
R obsyiously quote much higher outpuls. SUBLABLE FOR USE WITH ANY

BANS CONTROL: 4 12dB to -15dB at 3 ofs. = 2 2 Iy L WAKE 0F PlOR-UP O MIGRO-

HAR\!()\!C l)l. ar, (1] ] rystal, ( eramic. Magnetic, Moviag Coil, Ribhon)

R AILABLY., RE
COSY, SU I‘F,Rl{ SOUND ouTPU1d
BUAINED BY USING WITH FIRST RATE ANCILLARY
EQUIPMENT. All required parts, point to point 8Carr.)2lﬂ
wiring diagrams and detailed instructions. I GNS.

I{ required printed circuits can be supplied with appropxiato
components assembied, soldered and tested tor 2 Ens. e

Terms: Deposit, 8 gns. & 9 monthly pavments 36/6Total £22.14. &
Or unit complenely as%emhled ready for use. GNS
Or Deposit £4.4.3 and 9 monthly payments 49[9.23 -
Total £28.12-0.

PiARDLESS OF THE
QUALITY CAN BE

.
R.M.S, 1000 ¢ 0.
VL(‘-AI‘I\L FI~LDB‘\

Complete Kit of parts with mll c(mstn)ctlonal 9 | Gﬂs Carr,
details and point to pownt wiring dlagrams. = 10/- I
If preferred printed circuit can be sapplied with paru soidered
in and tested for 2i/- extra. l

Or unit factory bullt and tested, with oar 1 2 1 Gns
usual 12 months guarantee, . 12/6
Or Deposit £2 and nine monthly payments 2./9 Total £14 9. 9
ALL COMPONENTS ETC. ARE OF A HIGH STANDARD

AND SUPPLIED BY LEADING BRIIISH MANUFAC-
TURERS. end S.A.E. for leafiet.
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SUITABLE for "MIKE", GRAM.,

% Four-position tone
Input Selector switeh,

% Will ampliy direct from Tape Heads.

% Stereo/Mono switch so that peak monaural
output of 28 watts can be obtained.

% Separate Bass “Liit” and *Cut” and treble

*

compensation and

“Li” and “Cut™ controls, or
Neon panel indicator.
% Handsome Perspex Frontplate,
Based on a current Mullard desizn and cmploy-
ing valves L(CCS3, ECUSS, ECLSS, KULSS,
ECLA, ECLR6, KZR1. Send S.A.E, for 2aflet.

TREQUENCY RESPONSE +24B. 30-24,000 c.p.s.
HUM LEVEL 6518 down,

BENSITIVITY: 5 mullivolts maximuuw,
HARMONIC DISTOKTION (each channel) 0.2°,.

DEPOSIT i
pavinent. of 38/10
A protective wooden cabinet covered in a pleasing
shade of Jeathercloth and fitted carrying handles and
ifeet can be supphed for 58/6 extra. Carr. 5/6. Terms:
DEPOSIT 6/9 and nine monthly paywents 6/9
(Total 87/6).

R.S.C. STEREO 20/HIGH FIDELITY AMPLIFIER

PROVIOING 10/14 WATT ULTRA LINEAR PUSH-PULL OUTPUT ON EACH CHANNEL

RADIO OR TAPE.
HOME OR STUDIO BUT sUITABLE FOR LARGE HALLS OR CLURBS

Output transioriers are high-quality sectlonally wound
to required specifi
15 ohm speakers oo each channel.
Complete <et of parts with poiut-to.
pomt wiring Jdiagrams and ostruc-
tions, or Facto v assembled, tested and supplied with
our

INTENDED FOR THE

tion,

Output matchings for 3 and
1 3&1". 12/6

Gns.
usual 12 months guarantee for

57/ and 9 monthiy
itotal £20.15.6).

18 Gns.

AUDIOTRINE HI-FI TAPE RECORDER KIT2851

REALISM AT INCREDIBLY LOW COST. CAN BE ASSEMEBLED IN AN HOURR

incorporating the latest Collaro Studioc Tape Transcriptor. The Audiotrine High Quality Tape Amnlifier
with negative feedback equallsation lor each of 3 speeds. High Flux P.M. Speaker, empty Tape Spool, a
Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet tastefuily covered in two contrast-
‘otal cost if purchased 1nd
-ALE. ior teaflets. TERMS:

ing shades of Rexine and Vynair. S1ze 144 x 15 x 841n. high and circuit. T
approximately £40. Performance egual to units 11 the £60-£80 class
4 gns, and 12 monthiy payments of 42/- (Total 28 Gnis,)

R.S.C. Al0 30 WATT ULTRA LINEAR HIGH FIDELITY AMPLIFIER

A highly sensitive Push-Puil high output omt with selr-contamed
Frre amin. Tone Cortrol Stage..  Certiied  perfoimance Gignres
ot pare equally with most espensive ampfifiers avadable, Hum
e dB down, Frequency response 3 3dB 30-20 000 ¢/s. A
Ispecially designed sectionally wound uitra hmear output transionner
“ s amed with W07 outpuat val
rebiability. R vaive- are n L B
Separate Bass aud Treble Controis are provided  Minimum
nput 1equired for fall outpat is only 12 millivalts so that
ANY KIND OF MICROPHONE OR PICK-UP IS SUITABLE.
The unit 15 designed for CLUBS, SCHOOLS, THEATRES
DANCE HALLS or OUTDOQR FUNCTIQONS. ete.  For use
with Eleetrome QRGAN, BASS, LEAD OR RHYTHM
GUITAR. STRING BASS. etc. Vor standard or long-playing
records. QUTPUT SOCKET PROVIDES L.T. and H.T. jor
RADIO FEEDER UNIT. Au extra input with associated vol, control is provided sc that fwo separate mputs
such as Gram and “Mike™ cab he muxed, 200-230v, 50 ¢;8, A.C. Mains output jor % and 13 ohm apeakers
Complete kit of parts with tuily punched chassi ard pont-to-point wiring diagrams and Carr. 10/
instrictions. Bupplied factory binlt with EL44 vutpnt valves and 12 months’ guarantee 11 Gns
for 14 Gns. If required perforated cover with catrving handies can he supplied for 18/9. -
Send B A.E. jar leatict, also speaker. Terms: DEPOSIT 45/~ and U wnthlv payients of 32/4 (Total 16 Gns.)

INTEREST CHARGES REFUNDED ¢ 1P and CREDIT SALE

Accounts settled in 8 months,
LINEAR TAPE PRE-AMPLIFVIER, Type LP/1. Switched Lauatisation. Positions
for Recording Liin,, 310, Thin, per sec,, and Playback, KM84 Recording Level
Indicator. Designed primarily as the link between a Collaro Tape Deek 9_I_ Gns
and Hi-Fi amplitier, suitahle almost any Tape 1eck, for leaflet, 2 D

HIGH FIDELITY 12-14 WATT

PUSH-PULL ULTRA LINEAR

OUTPUT “BUILT-IN"” TONE

CONTROL PRE-AMP STAGES
Two input sockets with associated controls allow
mixing ot “mike” and gram.. as in Al0. Ihch
sensitivity, Includes 5 valves, ECC83, ECCS3.

L84, EL84, EZ81. High Quality sectionally wound

output transtormer specially designed [or Ulira
Linear operation and reliable small condensers of -
current manufacture, INDIVIDUAIL CONTROLS
FOR BASS AND TREBLE ‘“Liit” and “Cut’.
Frequency response +3 dB 30-90,000 ¢/s. Six newa-
tive feedback loops. Hum level 60 dB down. ONLY
23 millivolts input required for FULL OUTPUT.
Suitable tor use with all makes and tvpes of pick-ups and microphone.
the very best designs for STANDARD or LONG PLAYING RECOR
INSTRUMENTS such as STRING BASS, LEAD or RHYTHM GUJ
OUTPUT SOCKET with plug provides 300v. 30mA. and 6.3v. 1.5
FEEDER UNIT. Size approx. 12 x © x 7in. For A.C. mains 200-250v. 30 c.p.s. Qutput for 3
and 15 ohms speaker. Kit is complete to last nut. Chassis is tuliy punched. Full instruc~
tions and point-to-point wiring diagrams supplied. Only 8 Gns Carr.
(Or factory bullt 51/6 extra). o 19/-
If required louvred metal covers with 2 carrving handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS: DEPOSIT 33/3 and 9 monthlv payments of 21/1 (Total
£12.10.0). Send S.A.E. for illustrated lcaflet detailing Cabinets, Speakers, Mikes, etc.

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER

A complete set of parts (or the construction of a stereo-
phonic amplifier giving 5 watts high quality output on
each channel (total 10 watts). Sensitivity is 50 milli-
volts. Suitable tor all crystal stereo heads. Ganeed
Bass and Treble Control give equal variation for “litt"”
and ‘‘cut”. Provision is made lor use as straight
(monaural) 10 watt amplifier. Valve line-up ECCS3,
ECC83, EL84, EL84. EZ81. Outputs for 2-3 ohm speakers.
Pomt-to-point wiring diagrams and 1n-

structions supplied. Send S_A.L. tor lrallet, 8 Gns

i I'ull constructional details and price list 26, =
Or supplied factory assembled with 12 months' guarantee jor £11.7. Carr. 10/
Terms: Deposit 2 gns and 9 monthly payments of 24/2 (Total £12.19.6).

AMPLIFIER TYPE A1l

. L OTHISIE POGET (g Always in Stock at keen prices SINGLE
GL3A MINTATURE 2-3 WATT GRAM

A'A\IPLH“ 2R, F“nr use with any’single and AUTO RECORD PLAYING
or auto-change unit. OQutput for 2/3 ohm | UNITS, PICK-UPS, CARTRIDGES,

speaker. For 200-250v. A.C. mains. Size
112 x 23 x 2¢in. Volume and  Only 59 6
Tone Controls with Switch, /

MICROPHONES, CABINETS
VALVES and COMPONENTS
TOO NUMEROUS TO LIST

Carr,
Gns.

1776,

ONLY 3
PAIRS O
SOLDIlR

JOIN

12in, 10 WATT HIGH QUALITY
LOUDSPEAKER

In walnut veneered

cabinet, Gauss 12,000

lines. Speech coil 3

%)IIF§ or 15 ohms,

omt 56 £4.19.6

Terms: Deposit 11/3

and 2 monthly payments
of 11/3 (Total £5.12.8). .

}l\ln l\ﬂ \?' T HI-FI11.OU PEAKERS
N CABI . Size 18 x

18 x 10in. Finish as above. £7'1 9'6
Terms: Deposit 17/9 and 9 monthly pay-
ments of 17/9 (Total £8,17.6), Carr. 8/6.

W.8. “STENTORIAN” HIGH FIDELITY P.M,
SPEAKERS HF1012. 10 watts rating. Where a
really good yuality speaker at a low price is re-
quired we highly tecommend this unit with an
amazing performance. Please state

whether 3 or 15 ohins required. £4'19'9
R.5.C. JUNIOR BASS REFLEX CABINET, Design-
ed for above spraker, but snitable for any good
qualitv ¥in. ar 10in, speaker, Acoustically lined and
ported. Poliched Walnut veneer finish. Size 18 x 12
x 10in, Strangly made. Handsome app-

Saranie, Supeeh f povductoon. Carr. oo 40
R.5.C. STANDARD BASS REFLEX CABINET. For
L2, lowdspeaker acoustically hued apd ported
Nige 20 x 14 X Jhine B autifu) walnul veueer fin-
i=h. Recomunended for

e with  Andiotrine
Speak
S £5.19.6

AUDBIOTRINE CORNER
CONSOLE CABINETS
Strongiy made. Beantifnd
pohished walnut veneered

fini~h.  Pleasing design.
JUNIOR MODEL. For
up  to  8in.  speakcr.

Approx. 2¢ x 11

S 49/9
STANDARD MODEL. To
take up to 10in. <peaker.
Hrze 27 x 18 x Iwn,

5 Gﬂs. Carr. 7/6.
SENIOR MODEL, To take up to 12in. spraker and
with Tweeter cut-out. S1ze approx. 30 x 30 x l5in.
(Recommended for use with Audiotiime speaker
system).  Carr. 8/6,

Terns available. 8 Gns'
AUDIOTRINE nI-¥1 SPEAKER
SYSTEMS Consisting of matched 12in.
12,000 line, I5 ohm high quality speaker;
CrOSs- .

Ver unit
(consisting of g
choke, conden-

S etc.) and

res-
ponse and ex-
tended fre-
quency range
ensure surpris-
ingly realistic
reproduction.
Standard 10
watt rating.

£4.19.9 5

Or Senior 20 watt, £6.19.6. Carr. 7/6.
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R.S.C. BASS-REGENT 50 WATT AMPLIFIER|

AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE UNIT
For lead, rhythm, bass guitar and all other musical instruments

For vocalists, gram, radio, ta
3 * UNL

COM
FLU
wart

ume

*

*

G

prek-
Sepoarate cabinets tully covered in contrast-
;ne tones of Rexine/Vvnalr with gold trim-
ming for speakers and amplifiers.

Separate Bass and Treble Controls giving
Boost’ and ‘Cut’.
Send $.A.E. for Jeafict.
many branches and comparc the Bass-Resent
with units at more than three times the cost.
Gns, Or deposit £7.18.0 and 12 monthiy pay-

pe and general public address

SUALLY POWERFUL  LOUDSPEAKER
BINATION conswisting ot a FANE HIGH
X 15in. 30 watt unit PLUS a FANE 12in. 20

unit with extended freguency response.

4 Jack Socket inputs and two indevendent Voi-

Controls tor simultaneous use ot up to i

ups or ‘mikes’.

Or call at_one of out

arr. 25/- ments of 81/6 Total 54 Gns,

Full Range of FANE and GOOD-

MANS Speakers in Stock and alt types t.e

out;

contained, uses standard 9 volt battery

TRANSISTORISED SOUND MIXER

Enables mixing of up to 4 standard jack 1nputs,

mic., tape, 2ram, tuner, etc., into single
rut. Compact and completely self- 49/9

R.S.C. B20 MULTI-PURPOSE AMP.

especially suitable for Bass Guitar !
A highly efficient unit incorporating massive }

‘Mikes'.  Credit terms il roqmmll.l

or

15in. high Rux londspeaker specially ennstructed
to withstand heaviest load conditions. Rating
25 watts. Individual bass and treble
controls give ample 'Boost’ and ‘Cut’
Two jack socket inputs separately con-
trolled. Cabinet is of substantial con-
struction and attractively flnished in
two contrasting tones of Rexine and
Vynair. 8ize approx, 24 x 21 x 13ins.
A

High-fidelity push-pull output.
and treble “Cut’’ and "

R.S.C. GI5 15 WATT AMPLIFIER for Lead

Rhythm Guitar, Mike, Gram or Radio
Separate bass
Boost” controls. Twin
separately controlled inputs so that
two instruments or ‘“‘mike” and pick-
ups can be used at the same time. Loud-
speaker is a heavy duty flux 12in. 20
watt model with cast chassis. Cabinet
is covered in contrasting shades of
Rexine/Vynair. Size approx. 18 x 18

Sénd 3.A.E. 1 Carr. vy s Mxeing1ql Carr, 1216,

send a ™ 294 Gns. T #EY XB191GNS.,, BEPOSIT 3 Gns,
Or deposit £4.14.6 and 12 monthly &filﬁ‘* and 12 monthly payments of 32/6
paymenta of 40/- (Total 324 gns.). -3 (Total £22.13.0). S.AE. for leafiet

R.S.C. G5 AMPLIFIER loudspeaker,

Handsome cabinet (size 14 x 14 x 7in. approx.} fi
Suitable for Lead or Rhythm
Guitar in home or small club etc.

4 watt high quality cutput. Incorpo
Sensitivity 40 mv.

9.6

rating high flux 12in. 10 watt
High inpedance )ack input.
nished in Rexine/Tyzan, 200-250v. A.C. mains.
or Deposit 30/9 and 9 monthly paviments
of 22/3 (Tetal 11 Gns). — Carr. 7/6.

R.S.C. BATTERY CHARGING EQUIPMENT

All for A.C. Mains 200-250 v., 50cs
ASSEMBLED
6/12 w. T amps,

Assembled
4amps 6/12v,

Fitted Am- | Fit

Guaranteed 12 month®

BATTERY CHARGER KITS

Consisting of Mains Trans-

ted Ammeter | forniar PLW. Bridge, Metal

meter and and selector| Reciifier,well ventilatedsteei

woriahio plug for 6 v. Of|case. Fuses. 'Fuse-holders

e lrgz t.oﬂrC n;ec\:i! (‘agt?vgr‘\- Grommets, pancis, A Heayy

Also selector | ished attractive DDV“'(‘]‘\;. (i:gvps,l C.dl,rrfgn' Ca"é '3/3

plug for 6 v. | hammer  blue. | oq apove with ammeter 28/9

or 12v. charging. Louvred steal case | Fused, ready for|ge ‘op 19v. 2 amps 55,9
. Jv, 2 amps. ... 2

with stoved grey hammer finish. Fused | use

with mains | go" op 9y 9 amps, Inctu-

INTEREST CHARGES
REFUNDED ON H.P.
ACCGUNTS SETTLED IN
6 MONTHS

COLUMN SPEAKERS
Covered ine/
Vyuair,
Public Address. Normaily
plied tor 15 ohm matchin
can be supplied tor 100v.
ior 35/~ extry.

Type (a8, 13-20 watts, Fitted
hve 8in. high Hux speakers.
Overall size approx. 42 x 10 x 5in.

1 Carr. Or deposit
123 Gns, 2 and
4 morthly payvments of 27/9
(rotal! £14.9.9).

Type C4i2 40 watts, Fitted
fouar 12in. 12.000 line 10 watt
speakers. Overall size 56 x 14 x
Qin. apvrox. 1

carr. IDSI-. 19"[ Gns.

Or deposit ot 8 gns. and 9 mthly
pymts of 43/2 (Total 714 gns..

30 WATT HI-FI AMPLIFIER
FOR LEAD, RHYTHM BASS GUITAR
and for VOCAL or INSTRUMENTAL
GROUPS
A Four Input,
& two volume con-
¥ trol Hi-Fi unit
® with separate
Bass and Treble
‘Cut’ and ‘Boost’
controls, De-
signed for vecal
or 1ipnstrumental

sup-
but
line

or Brimar latest type vatves.
strong Rexlne covered cabinet with twin
carryving handles. Attractive black and gold
Perspex fascla piate. For 200-250 v. A.C.
mains. Qutput tor 3 or 15 ohm speakers.

Carr. Send S.A.E. for leafiet.
12/8. or Deposit £8 and 9 monthly
I 7 GNS. payments of 37/-. (Total

£19.13).
HEAVY DUTY CHARGER KIT

6/12 v, 6 amps.. variable ovutput
Consisting of Main Transformer 0-200-
230-250 v.: F.W. (Bridge) Selenium Recti-
Aer: Amineter. Variable Charge Rate
Selector Panels, Plugs, Fuses, 59/9
Fryseholder and circuit. Carr. 5/6

SELENIUM RECTIFIERS r w. (RRIDGEM
6/12v. la. 3/11: 6/12v. 3a. 9/9: 8/12v. 6a. 15/3:
G/12v. 2a. 81111 6/12v. 4a. 12/31 6/12v. 10a. R6/9;
6/12v. 13a. 35/0.

COMPLETE POWER PACK KIT

Consisting of Mains Trans.. Metal Recti-

and ready for use with mains and output leads | oy N
and output leads and clips. 59,9 39,9 Carr Zlve oflgmraletel with 35/8 | fier, Double electrolvtic smoothing choke,
Or Devosit 12/~ and 5 manthly ) ' 3/9. AV' o Ua e&mps‘tvvmx chassis  and_ circuit. For
pavments L~ Total £3.12.0. _Carr. 4/6 | 6/12v. 1 nmp 27/9 mmeter and varlable | 200/250 v. A.C. mains. Output |9,| l
Less meter charve rate selector .... 52/9 | 950’y 60 A 6.3V, %a
THARGER AMMETERS i ]
%-1.&}1.{0-414., 0-7a., 8/9 each. IANNOY RE-ENTRANT LOLD- COMMUNICATION RECEIVERS
- SI'EAKERS, For outdoor ot

R.5.C. 4 WATE GRANM. AMPLIFIER
KIT. Compléte set of parts to buiid a good
quality compact unit suitable for use with
any record plaving unit. Muins isolated
chassis separate Bass and Treble 59,9

controls.  Cutput for 2-3 ohm
sneaker. For 200-250v. A.C
R.S.C. BABY ALARM or INTER-COMM
KIT. Complete set of parts with dlagrams,
ete. Housed in two polished walnut finigshed
cabinets of pleasing design. High sensitiv-
ity. For200-250v. A.C. mains. Fully isolated.
Controllable £t both units. An intercomm.
of this class would normaily cost £20-£30.
Only 8946, carr. 5/-. Rcady for use, & gns.
R.S.C. BATTERY TO _MAINS CONVER-
pp— S1ON UNITS, Type
BAIL.  An all-dry
battery elimina-
tor, Size 3) x
4} x 2in. approx.
Completely re-
places batteries
supply 1.4v and
£0v whare A.C.
mains 200-250v.
50 cfs is avail-
able. Suitable for all battery portable
recelvers requiring 1.4v. and Q0v. Complete
keit, with diaeram 33/9 or ready for use 46/9

EX GOVT. SELENIUM ]9/9

RECTIFIERS I2v IS AMP
(BRIDGE) F.W. ONLY

Factory use, 8 ohms, 8 watts

Piys 446 carriage 27,6

HI-FI 12 WATT AMPLIFIERS
BRAND NEW £7.19.9

EX-GUITAR AMPLIFIERS Carr. Tb

Manutacturers’ discontinued Model.
Push-pull output, Latest high efficiency
valves. Dual separately controiled Inputs
1or ‘Mike' and gram, Sepuarate Bass and
Treble Controls, Hizgh Sensitivity. Out-
put for 3 or 15 ohms speaker. Cvaranteed
tested and 1n periect workinz order

]“SON FMT} V.H.FJF.M. &adioTuner
i d‘esign. Total cost of

rt E < valves. ing
parts including valves. tuning £6.19.6

dHal, escutcheon, etc.
SUPERHET FEEDER UNIT, Desiyn ot
a high quality Hadio Tuner (specially
suitable for use with our Amplifiers).
Tetayed A.V./C. Controls are Tuning,
W/Ch. and Vol. Only 250v, 15mA H.T. and
L.T. of 6,3v. Lamprequired from amplifier.
Size approx. 9 x 6 x 7in. high. Simple alizn-
ment procedure. Point-to-point wiring
diagrams, instructions and priced parts
list with {1lustrations, 2/8. Total building
€Osts §5.5.0. S.ALE. for jeaflet

TRANSISTOR SALE Mullard OCT71 2/11
0C15 3/11, OCH4 3/11, 0C72 2/11, OC81 2/11,
OC171 8/9, AF117 6/f, Ediswan XA101 3/8.
XAIl12 3/9, XC101A 3/9. Postage 6d. for up
to 3 transistors.

KX 60 DE LUXE |
1 BAND e
220/240v. 50/60 -
c.p.S. A.C,
mains opera-
tion, Fre-
quencies cov-
ered 1600 Kefs
to 30 Mc/s
continuous. Incorporates 51n. speaker. Slide
rule tuning dial ‘S” meter. Internal ferrite
aerial tor medium wave. Telescopi¢ whip
aerial 58in. 10 section for short waves, Fitted
sockets for optional outdoor aerial. Head-
phones. externzal speaker socket. Other lea-
turesare electrical bandspread tuning. Noise
limiter, .. B.F.O., stand by switch.
Size approx. 12% x 51 x biin. Handsome
crackle finished metal catinet. Rrand new
19 Gns.

with full instructions manual
Usual guarantee. Carr. 10/-
12in. 25 WATT HEAVY DUTY
LOUDSPEAKERS ramous’
make. Normal price app‘;ox. £12. £7'1 9'9
Limited number. Fully huaranteed. Carr. 10/-

LINEAR TREMOLO PRE-AMP UNIT
Suitable for use with any of our Amplifiers,
Controls are Speed (frequency

AR
P e
o FaF

of interruptions). Depth (for Gns
heavy or light effect). Volume .
and Switch

12 R.A. DUAL CONE

SPEAKERS § watt3onm _°ach 39/9
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LEARN

ELECTRONICS
—AS YOU BUILD

CIRCUITS
over EXPERIMENTS
TEST GEAR

including . . .

® CATHODE RAY OSCILLOSCOPE

Valve Experiments ® Square Wave Generator
Transistor Experiments Morse Code Oscillator
Electro-magnetic Experiments Simple Transmitter

Basic Amplifier Electronic Switch

Basic Oscillator Photo-electric Circuit

Basic Rectifier Basic Computer Circuit
Signal Tracer Basic Radio Receiver .
Simple Counter A.C. Experiments

Time Delay Circuits D.C. Experiments

0000029000
006000900

The full equipment supplied comprises; valves, transistors, photo-tube, modern type chassis board; printed circuit board; full range’
resistors, capacitors and inductors; transformers; potentiometers; switches; transistors; valves; all hardware, wiring and every detail
required for all practical work pius CATHODE RAY OSCILLOSCOPE for demonstrating results of all experiments carried out. All practical
work fully described in comprehensive PRACTICAL MANUALS. Tutor service and advice if needed.

This complete practical course will teach you all the basic principles of electronics by carrying out
experiments and building operational apparatus. You will learn how to recognise and handle all
types of modern components; their symbo.s and how to read a completed circuit or schematic diagram.
The course then shows how all the basic electronic circuits are constructed and used, and HOW THEY
ACTUALLY WORK BY USING THE OSCILLOSCOPE PROVIDED. An application is given in all the main fields of
electronics, i.e. Radio; control circuits; computers and automation; photoelectrics; counters, etc., and
rules and procedure for fault finding and servicing of all types of electronic equipment.

@ NO PREVIOUS KNOWLEDGE NEEDED @ NO MATHS USED OR NEEDED @ REASONABLE FEE~—NO EXTRAS REQUIRED

@ SENT IN ATTRACTIVE BOX @® COMPLETE ADVICE SERVICE @ EVERYTHING REMAINS YOUR OWN PROPERTY
[ — e —————————

A completely NEW up-to-date | POST NOW FOR FREE BROCHURE |

home StUdy experimental I 1o BRITISH NATIONAL RaDIO scHOOL, READING, BERKSHIRE. Please send

course by o ' iree Brochure, without obligation, to: :

BRITISH NATIONAL Juwwe ..oo....... S e RO

RADIO SCHOOL -— | ADDRESS .............. Cereeeees T 80000000 00000G000 :

Britain’s Leading Electronic | .. ... ... ST I

o . o l 0 8lock Capitals Please

Tralnlng Organlsatlon- -] OR WRITE IF YOU PREFER NOT TO CUT COUPON Pw 166 |

I e o o e e o e e e o e e e e
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PRACTICAL
WIRELESS .

BEGINNING AND END

AN interesting fellow was Janus. A principal divinity in Roman mythology, he was
primarily the god of All Doorways and, being blessed with two faces, could observe
both the interior and exterior of a house. This handy physiognomical duality also
enabled him to obtain the jobs of god of Beginnings and god of Departure. He also
played an important role in the creation of the world. The first month of the year—
Januarius—bore his name. In fact, a very versatile and busy lad.

Even so, he also held the position of god of All Means of Communication and it is a
sobering thought that if we were still in the days of the Roman Empire he would not
only be Minister of Transport and Postmaster General, but President of the RSGB
and Governor-General of the BBC.

We shall never know what he would have thought about the RAE, the virtues of
SSB or the prospects of 14 Mc/s DX, but we can be sure he would have quickly dealt
with pirate radio stations, licence dodgers, Party Political Broadcasts and other ills
of our time. He might even have got together with his buddy Jupiter (President of
the Board of Trade) and banned the import of 27 Mc/s walkie-talkies!

Reluctantly. returning to earth fet us, like the double faced Janus, simultaneously
look backwards and forwards by thanking you all for your interest during the past
year and wishing you

ﬁ EEWHKHW:Hbl:l'oEIbﬂﬁﬂlﬂﬂ!ﬁ‘{ﬁ-ﬁmﬁ'ﬂﬂlﬂmﬁﬂﬁ!ﬂ!m
] 7 |
A H Bappp CBristmas and Successful Qlew Pear ¥
% from the Editor and Sfaff. b
i!mmmmmmeHmmmmmmmrmmmmmm‘mmm§

CONTENTS AP

News and Comment 754, 784
Push-Pull ELL80 Amplifier by V. E. Holley 756
Understanding F.M. by W. Groome 760
On the Short Waves by John Guttridge and David Gibson, G3|DG 763
Aerial Tuners by R. F. Graham 767
A Transistorised L.C.R. Bridge—Part 2 by Mike Fisher 774
High Wattage Loads by C. L. Jones, B.Sc. 778
Push Button Multimeter by D. Fanshawe 780
Tape Terminology—Part 6 by H. W. Hellyer 786
Electronic Pitch-Pipes by R. Bebbington, Grad.L.E.R.E. 794
Practically Wireless by Henry 798
An Economy Two-Band Receiver by J. B. Willmott 80l
Club Spot—Basildon & Dist. A.R.S. 809

Short Wave Data in the Pull-Out Supplement

All correspondence intended far the Editor should be addressed to: The Editor, “Practical Wireless”, George Newnes Ltd., Tower House,
Southampton Street, London, W.C.2. Phone: TEMple Bar 4363, Telegrams: Newnes Rand London. Subscription rates, including postage:
29s. par year to any part of the world. © George Newnes Ltd., 1965. Copyright in all drawings, photographs and articles published in
“Practical Wireless' is specifically reserved throughout the countries signatory to the Berne Convention and the U.S.A. Reproduction

or imizations of any of these are therefore expressly forbidden. The FEBRUARY ISSUE WILL BE PUBLISHED ON JANUARY éth
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M.W.—D.X.

I FEeL I must compliment you
on an excellent article called
*M.W.—D.X.” in the November
issue  of PRACTICAL WIRELESS.
This is just the kind of text to
encourage DX’ers against the
streams of, “ What's the point?
. .. Why bother? ... So what?
...” people who just can’t under-
stand why we should stay up to
0400 for a few uV’'s from New
York.

A, Peake.
Greut Yarmouth,
Norfolk.

Batteries Offer

ABOUT this time last year, you
printed in PrRACTICAL WIRELESS
my offer of free h.t. batteries.
You may be interested to know
that the response was very good.
[ despatched 109 to 71 applicants
and still get the odd letters from
people who have been reading
back numbers. I had to turn
down a further 20 requests as [
had exhausted my supplies. How-
ever, the main purpose of this
letter is to make an offer of 6V
dry batteries. The size is approxi-
mately 5in. x 44in. x 23in. and
the weight 3ilbs. Each battery
contains  eight cells wired in
series/parallel to give 6v, and
they can easily be rewired for
3 or 1'5V operation. Connection
is by PVC covered wires. [ can
most easily send these in batches
of four at 6s. post. (5s. 6d. plus
6d. packing). Please send Postal
Orders and do not cross.

These batteries are ex-U.S.
Forces, thrown away due to the
elapse  of the mukers’ life
expectancy, However, they are
really as good as new. One
person who tried one of these
told me that it ran his transistor
set for 14 months,

H. Humphries.
Old Rectory,
Gazeley, Newmarket,
Suffolk.

Mr. Methven Please

I wonper if Mr. Methven
(June 1965 issue. page 148) would
get in touch with me, please, as
I would like to communicate
with him.

H. Seaton.
The Presbytery,
Foundry Hill,
Hayle,
Cornwall.

NEWS AND..

Bt B 0B o B B L =
A number of researchers in America have laid great claims to the sleep
learning method. It is particularly useful when a large number of facts
have to be committed to memory, such as formulae, foreign languages eic.

The four simple basic requircments are a tape recorder. time switch,
under-pillow speaker and a genuine desire to learn.

If you possess the latter requirement, then the first three can easily be
obtained from R.C.S. Products, Ltd., Il Oliver Road, London. E.I7.
£4 5s. 0d. buys the time switch with |4 day Swiss movement. The modified
tape recorder complete with mic. and pre-recorded conditioning tape costs
£23, and the pillow speaker 27s. 6d. The complete outfit may be obtained
from R.C.S. Products at a cost of £29 10s.

PRACTICAL WIRELESS AND PRACTICAL TELEVISION
FILM SHOW
The P.W. and P.TV. Fiimshow is to be held on February 4th,
1966. For more details see the notice on page 783.

MASTERTAPE CHRISTMAS GIFTS
Mastertape (Magnetic) Ltd., announce that with every reel of Mastertape
purchased over the Christmas period an empty spoo! of equivalent size
will be provided free of charge.
The full reel and the empty spool will be packed together in a sealed
polythene bag attractively over-printed with a Christmas motif.

BRITISH ELECTRON!ICS FOR AMERICAN AIRCRAFT
More British electronic equipment has been ordered by the
Ministry of Aviation for the R.A.F.’s American Lockheed C-130
Hercules long-range transport aircraft.

Marconi Sixty Series transistorised airborne radio communi-
cations and navigation aids which are to be fitted, are already
standard equipment in the majority of aircraft currently flying
with the R.A.F.

Equipment specified includes the AD260 v.h.f. navigation
system and the AD360 automatic direction finding system. The
AD260 provides full v.h.f. navigation facilities and provides the
instrument landing outputs used in the automatic landing
system in the BEA Trident and also in the BOAC VC-10 aircraft.
The AD360 is the standard Marconi airline automatic direction
finding system. It features fully automatic crystal controlled
tuning which was pioneered by the Company, and is still only
available in Marconi ADF’s.
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EQUIPMENT FOR UK3 SATELLITE

UK3, the first all-British satellite, is being designed and built
by the Guided Weapons Division of the British Aircraft Cor-
poration.

At the Glenrothes, Fife, plant of Hughes International (UK)
Ltd., microglass diodes are welded on to printed circuit boards
to be used in the telemetry ground equipment of the project.
These diodes form part of the microminiaturisation of the
decoding matrices used in the telemetry ground equipment.

EMBOSSED PLASTIC CALLSIGN PLAQUES

We have received from F. W. Harris & Ca. Ltd., Town Hall Chambers,
Lydney, Gloucestershire, a specimen callsign plaque. Inch-high letters are
heat embossed into the white plastic background which measures 4. x 2in.

The plague, which 1s washable and easily drilled for fixing, costs 3s.
inciusive. A free-standing version is priced at 4s.

CIVIL SERVICE RADIO SOCIETY

The Civil Service Radio Society will be pleased to welcome
members of H.M. Civil Service and associated organisations to
their meetings at the Science Museum, South Kensington. The
meeting on 7th December featured films on amateur radio, and
on the 21st there will be an informal meeting and a Christmas
party. For further details, please contact the Secretary, Mr. G.
Lioyd-Daiton, 2 Honister Heights, Purley, Surrey, or H. E.
Reeve, G3]XZ, 284a Barking Road, East Ham, London, E.6.

SOLID STATE AMPLIFIER

Messrs. Henry's Radio Ltd.,
303 Edgware Road, London,
W.2., are fast making a
name as being one of the
transistor people as far as
the constructor is concerned.

Their latest offering is a
ready built audio amplifier
with a frequency response
30 c¢fs to léke/s. The sen-
sitivity is 6 mV into 1kQ for
a push-pull output of SW
r.ms., 10W peak with less
than 19, distortion.

Despite the output, and
the six transistors plus diade,
the unit measures only 2%in.
x 2in. x I%in. and is available
ready built and tested at
£3 19s. 6d. plus 2s. post and
package.

It uses a transformerless
design, with outputs for 3, 4

or 5€ speakers. An optional
mains unit is available at
54s., and for the hi-fi en-
thusiasts, a full-function pre-
amplifier at 79s. éd.

more News and Comment
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To Make, or To Buy?

WHEN reading the *‘Editorial”’
and ‘News and Comment’ in
the December 1965 issue of
PracTiCAL WIRELESS, | felt that
one point had been missed; the
factor of technical advances in
radio.

When most Amateurs were
building their own equipment,
the circuits and techniques were
very elementary compared with
the complexity of knowledge and
highly advanced techniques of
today. In the old days very good
results were possible with simple
equipment, since this equipment
was norm. Today, however,
one has to build modern first-
class equipment to compete with
the commercial product. This
requires a great deal of know-
ledge and skill of the sort which
is available to the professional.
For the Amateur who does not
earn his living in the radio or
electronic industry these tech-
niques are sometimes felt to be
far too difficult to master, and
who is to blame him for buying
the commercial article?

B. Otter,
Durham City.

Thank-you Letter

IN reply to the request for the
“ Regency ” blueprint which you
kindly published for me, many
readers sent copies. Some even
enclosed the relevant issues of
PracTicaL WIRELESS, and one
gentleman not only sent these
but also enclosed the * Citizen ™
blueprint with the oscillator
section completely wired and
tested!

Will you through the medium
of your columns thank all readers
who helped me?

J. Owens.
Dolgellau,
N. Wales.

Correspondent Wanted

I aM interested in maost
branches of electronics. 1 would
like to correspond with anyone
who has the same interests and
who is about the same age us
myself (17).

David Higgins.

t 3 Woolgreaves Drive.
Milnthorpe.
Wakefield.
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Push-Pull
ELLBO Amplifier

8 WATTS

3 VALVES

*

minimum of other components this amplifier
has an output of 8W and will reproduce
high

! LTHOUGH it uses only three valves and a

‘records and radio programmes, at

quality.

The Circuit

Referring to Fig. 1 it will be seen that the
output stage employs only one valve, ELLS0,
which contains two pentode assemblies with a
common cathode. Although rather expensive at
present it 1s not unduly so when it is remembered
that it takes the place of two and eliminates the
problem of finding a matched pair of valves for
the conventional push-pull circuit. The valve has
a slope of 6mA/V and with 250V on anodes and
screens and a bias resistor of 180() it provides a
power output of 85W in return for a signal of

by V. E. HOLLEY

etc.,

24V peak grid to grid. The signal currents through
the two halves of the valve cancel out at the
common cathode and the bias resistor does not
have to be by-passed. Resistor R14 is included in
the supply to the screens to ensure that, taking
into account the voltage drop in the output trans-
former primary, the screen voltage will not exceed
that at the anode.

The optimum load for the ELL80 is 11,0000.
The specified output transformer is advertised for
use with 6V6 or EL84 output valves but the manu-
facturers state that it is designed for a load of
10,0008} and it is therefore suitable for the ELLSO0.

Phase Inversion

The valve V2 is a double triode, ECC83, one
half of which is used to provide the two signals
of opposite phase required by the output stage.
Allowing for the decoupling provided by resistor
RI1 and capacitor C10 the supply voltage to the
stage is 245V and with a total load of 200kQ
(R12+ R13) the valve has an output capability of
27V r.m.s. This meets the requirement of the
output stage with something in hand.

It will be noted that the cathode of V2b is about
120V above earth, which permits the grid to be
directly coupled to the anode of V2a, so saving
a coupling capacitor, grid and bias resistors. With
this circuit the voltage across R13 is a little higher
than that at the anode of V2a, thus providing
working bias for the valve, a state of affairs which
is automatically maintained irrespective of varia-
tions in supply voltage, etc. A further advantage
is that direct coupling eliminates phase shift at
extreme frequencies, which can be troublesome
when feedback is applied over several stages as it
is in this amplifier.

Heavy negative current feedback due to the
large un-bypassed cathode load gives excellent
linearity but the gain, as might be expected, is low,
0-9 each side or 1-8 times overall. For full loading
the inverter therefore requires a signal of

24

— or 14V approximately.
1-8
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L wor e e &5 oz |
2330 27K, 274 v3 1SuF| I
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S22k 3 C1a
= o o
R4S RO z
2100k T4 T2
00KOS 0,05‘”, 560k L) S Outbut 250V vains
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Fig. I: Circuit diagram of the amplifier.
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Voltage Amplifier

This signal is provided by V2a arranged as a
conventional resistance coupled amplifier with
decoupling provided by resistor R8 and capacitor
C9. The bias resistor R10 is not by-passed, which
saves a component and provides a convenient
point for the injection of negative voltage feed-
back derived through vesistor RI18 from the
secondary of the output transformer. This feed-
back compensates for deficiences in the trans-
former. reduces harmonic distortion and improves
loudspeaker damping.

The values of resistors R10 and R18 are fo
chosen that in parallel they provide the correct
bias for the valve, while in series they cause the*
desired percentage of the output voltage to be
fed back. It will be seen that V2a operates with
both current and voltage feedback and conse-
quently with excellent linearity.

Preamplifier and Tone Contro's

The gain of the amplifier from the grid ot Vla
onwards is insufficient for most purposes,
especially when the losses due to the introduction
of tone controls are taken into account. A fairly
high gain preamplifier stage is therefore needed.

The valve VI, in a conventional resistance
coupled circuit with anode load of 100k, gives a
stage gain of 120 times. A gain of 180 can be had
here by increasing R4 to 220kQ. R1 to 1:2MQ and
R5 to 2kQ. but if this is done the s'_nal handling
capacity of the vaive will be reduced and it will be
necessary to replace the grid resistor R2 by a 1M}
potentiometer so that overloading with large
inputs can be avoided.

With the circuit of Fig. 1 overloading will not
occur with any normal gramophone or radio tuner
input. The radio signal input is taken from a
coaxial socket through the closed circuit jack J¥1
to the grid. Insertion of the jack plug disconnects
the radio input and connects any other desired
input.

The preamplificd signal from V1 is fed into a
Mullard-type tone control network consisting of
the potentiometers VR1 and VR2 and their asso-
ciated resistors and capacitors and thence to the
volume control VR3. which incorporates the mains
switching. Insertion of the controls at this point
in the circuit ensures that thev are not liable to
electrostatic hum pick-up and that any noise
voltages originating in the first stage are reduced
along with the signal when the volume is turned.
down. The values of the capacitars CS, C6. C7
and C8 gave a good range of control in the proto-
type but tone control is verv much a matter of
individual preference and the capacitor values can
be varied as desired.

Power Supply

The amplifier requires an h.t, supply of 75mA at
265V under full load conditions and 2A at 63V
for the valve heaters and indicator lamp. This is
provided by a double-wound mains transformer
and two silicon rectifiers. SRt and SR2. Fuses are
included to protect the transformer winding in

D
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COMPONENTS LIST

Resistors (all {w. unless otherwise stated)
RI 390k €2

R2 I MQ

R3 33k

R4 100k (2

R5 k2

R6 150k 2

R7 150k Q2

R8 27k Q2

R9 560k Q2

RIO 2.7k

R1I 27k Q2

R12 100k 2 1\ Matched
RI3 100k$2  for 1Y%
RI4  2:2kQ)

RIS 470k 7\ Matched
Ri6 470k [or 19
RI17 18042 2w.

RI18  6-8k(2

RI9  270Q) iw.

VRI 2MQ log. (Treble)

VR2 2MQ log. (Bass)
VR3 IMQ log, with switch.
Vaives

Vi EF86, B9A base.
V2 ECCB83, B9A base.
V3 ELLBO, B9A base.
Capacitors (350v. working unless otherwise stated)
Cl

e
Cc2 50uF 25v. electrofytic
C3 8uF electrolytic

C4  0-054F
C5 68 pF
C6 680 pF
C7 270 pF
C8 3,300 pF

o 8uF electrolytic

CI0  8pF electrolytic
Cll  O-lpfF

Cl12  O-1puF

CI13  16uF electrolytic
Ci4  16uF electrolytic

Transformers
Mains 250-0-250v. 80 mA. 6-3v. 2 amp.
Output Push-pull, 10/12 watts, 6V6 or EL84 to 3
and 15 ohms. R.S.C. (Manchester) Ltd.
Rectifiers
SR, SR2—Silicon, BY |00 or similar
Fuses
FI, F2 150 mA.
Indicator Lamp
6-3v.0-3 amp. and holder.
Miscellaneous
co-axial socket, closed circuit jack socket, alu-
minium for chassis, mains cable and plug, 22 s.w.g.
tinned copper wire, sleeving, hardware, etc.

event of a rectifier breakdown. The reservoir
capacitor is virtually C14+C13: resistor R19 has
little smoothing effect and is included only to
reduce the h.t. line voltage to the required figure
of 265V. Each of the earlier stages is provided
with separate decoupling and smoothing, while in
the output stage hum 1s almost completely
cancelled out by push-pull operation. What little
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is left is very effectively suppressed by negative
feedback and cannot be detected 12in. from the
speaker.

There is, of course, no reason why a valve
rectifier should not be used if preferred and the
fuses F1 and F2 need not then be fitted. The only
requirements are that the valve should be capable
of passing the required current and that a heater
supply for it is available on the mains transformer.
The advantage of the silicon rectifiers is that they
do not generate heat, which is a consideration if
the amplifier is to be installed in a cabinet with
limited ventilation.

Construction

The amplifier is constructed on a chassis of
16 s.w.g. aluminium sheet, 12in. x S5in. x 1iin.,
details of which are shown in Fig. 2. This allows
plenty of room for everything, simplifies the
construction and wiring and enables the con-
structor to make use of some of the older and
bulkier components from the spares box. The
wiring. for which 22 s.w.g. tinned copper covered
with sleeving is suitable, is shown in detail in
Fig. 3.

Note that in this diagram the positions of the
components are approximate and the wiring has
been opened out to make the connections clear.
In construction all wiring should be kept to a
reasonable length, particularly in the early stages,
and if this is done no screening will be necessary
anywhere in the amplifier. The positioning of the
components is not critical.

PRACTICAL WIRELESS
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ready to receive it and all capacitors except C2
must therefore be 350V working.

The accuracy of balance in the inverter stage
depends entirely on the values of the resistors R12
and R13. Close-tolerance components are not
necessary but the two must be balanced as closely
as possible to ensure that their values are identical,
Alternatively 1% resistors can be used. These
remarks apply also to resistors R15 and RI16 in
the output stage. The wattage rating for resistors
is given in the components list.

Testing

. First check that the valves are in the correct

positions. The connections to V2 and V3 are such
that if the valves are accidentally transposed a
dead short will appear on the h.t. line. Next
check with a meter on a high-resistance range
between C14 and chassis to see that there are no
shorts. The lead carrying the positive voltage from
the meter battery should be applied to C14, when
a large deflection should be observed, dropping
back slowly to a reading of 1M or more as the
capacitors become charged from the meter battery.
Now connect a speaker and apply power. If as
the valves warm up there is instability, reverse the
connections from the output transformer primary
to the ELL80 anodes to make the feedback
negative.

The following voltages should be found at the
points indicated using a 20,000 o.p.v. meter. Any
substantial departure from these figures should be
investigated.

3 g i
Components C9 to chassis
g0 e . C s ”
If silicon rectifiers are used the h.t. voltage will c10 ,, o
come on before the valves are warmed up and ci13 ,, »
. s
r 16
ST 1
oL %
1 | Speaker, _ _ _ Y Mains
I ' socket A D
' o eeem e
I/_ : 3 N ‘ :
: o ! !
' i Output h H
' ' transtormer V3 Mains ' '
d 2t here _ rtmmm ]
] 1
, ) A=1j Dia  B=3Dia = T
P ! o C=% Dia p=%Dia | 2*
! S te—1Y
1
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Fig. 2: Chassis drilling dimensions.
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(earthed to
chassis)

Fig. 3: Wiring diagram of the amplifier—underside view.

V3 anodes and screens ............ 255V
Vi cathode .ooeviviiiiviiiiiniiniaenns 1-8V
V2a be eerereeennasiieiiiiseeieues 1:4V
V2b @ 000000000000000000000990000 122V
V3 D  000000000000000000000000800 12:2V
Operation
A good amplifier is of little use without a good
speaker and it is equally important that the

BUMPER ISSUE
THIS MONTH!

SIMPLE DIGITAL COMPUTER
ELECTRONIC SERVO SYSTEM
PIPE AND CABLE LOCATOR

These are iust some of the features

in the JANUARY issue of
PRACTICAL ELECTRONICS
ON SALE 16 DECEMBER

SEE FOR YOURSELF!

speaker should be suitably housed. The prototype
gave excellent results with an 8in. column speaker
fitted in a 9in. glazed ceramic drainpipe. Domestic
objections to the pipe can be overcome by painting
it with metallic paint. Another point to note is
that while the tone controls have a good range
they cannot be relied upon to compensate for
large deficiencies in the input signal. The output
from a pick-up, for instance, must be corrected for
recording loss if the best results are to be
achieved.

PRACTICAL TELEVISION
DECEMBER

CIRCULAR TV AERIAL
FOR BBC-2

Full constructional details for compact
indoor aerial for set top. Easily rotated for
optimum performance.

SINGLE-GUN COLOUR
TV TUBES

THE NEV-ICON CCTV
CAMERA

THE SHORT-CIRCUIT

On Sale now Price 2s. :
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UNDERSTANDING
F.M.

by W. Groome

you will turn to frequency modulation for

high quality, interference-free reception and
will want to build your PW design with an
understanding comparable with vour knowledge of
amplitude modulation., The main difficulty seems
to be that of visualising the behaviour of the
carrier and this impedes the study of the discrimi-
nator. Despite technical and mathematical proof
most of us like to have a mental image of what
goes on; we like to “get the picture” first and
then proceed to advanced details. In this article
much of the picture is aimed at your imagination,
but there is no childish simplification and nothing
that will conflict with any contemplated further
study.

The basis of all signalling is change. Something
must wave, wag, flash, flicker, hoot—there must
be some noticeable or detectable change of a nor-
mally steady state. A radio carrier alternates at a
high frequency but can be said to have a steady
state when the frequency and radiated power are
constant, producing—by rectification in the
receiver—an unvarying voltage. It is easy to
appreciate that changes in the transmitted power
will produce corresponding changes in the rectified
voltage and that such changes can follow the wave-
form of the audio signal.

‘This is amplitude modulation, with which we
can take the carrier frequency for granted (as we
do with most dependable things) and regard the
easy relationship between carrier amplitude
changes and rectified signal amplitude changes.
With frequency modulation the carrier power is
constant; the waveform and dynamic range of the
eudio signal are represented by changes of carrier
frequency. Here lies one of the problems. The
audio signal begins in the studio as a current or
voltage varying in amplitude and it must emerge at
some stage of the receiver in the same form, How
can these changes of energy be conveyed by a
carrier of constant power? A quick answer, which
we shall develop later, is that they are not

I { ADIO is a progressive hobby, Sooner or later

conveyed, they are represented. Another question
arises from a glance at transmitter characteristics.
How can we relate carrier frequency swings as
wide as 150kc/s with the frequency and amplitude
of audio signals in the region under 20kc/s?

Here I call upon your imagination. Fig. 1 repre-
sents the dial of a receiver. It is calibrated verti-
cally in kc/s and has a pointer driven by the usual
knob (not shown). A certain frequency is marked
at the middle of the scale (f¢) and others are
shown by the amount by which they are higher or
lower than fe. The receiver is selective and has a
visual indicator (not shown) to tell you when a
carrier is tuned in,

Imagine that a carrier has been located at fc but
it seems wayward: it is drifting and you have to re-
tune. Still it drifts and as you manipulate the knob
to follow it the pointer is driven up to +30kc/s,
then you have to tune downwards to follow the
carrier to fc¢ and then further down as far as
—30kc/s. Here it drifts up again until the pointer
finally returns to fc.

Let us check what happened. The carrier drifted
by a large amount — from fc up to +30kc/s, then
down to fc and beyond to —30kc/s, finally return-
ing to fc. One whole cycle of change. Yes, just one
cycle of change, Despite all the kc/s your pointer
moved up and down in only one cycle. and if you
like to go over it again in imagination you will find
that the pointer movement agrees well with the
rise and fall of a sine wave. You will also realise
that the pointer, following deviations of frequency,
had a certain amplitude of movement, which
suggests the possibility of such conversion
although not normally by a mental-mechanical
process!

If the response of the
imaginary receiver is
broadened to cover the
entire  bandwidth  of
150kc/s a  frequency
meter scaled as in Fig. 1
can indicate the devia-
tions directly without
knob-twiddling. Now we
watch the pointer go
through the same change
of plus and minus 30kc/s
five times in one second.
If the pointer had a pen
over a moving band of
paper the five cycles
would be recorded as in
Fig. 2.

Rolling the paper back
for one further imagin-
ary experiment we find
that the deviations are
much wider—the pointer
swings 60kc/s each way
instead of 30kc/s—but
still at the same rate of
five cycles per second.
These are drawn in
broken line in Fig. 2.

From all this it is clear
that the rare of change

Fig. I: You can follow the
explanation of frequency
devigtion with this diagram.
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Fig. 2 (above): Carrier frequency deviations converted into modulation wave

form.

Fig. 3 (below): Slope of LC circuit produces amplitude modulation from

frequency modulated carrier.

Response

+75 R fike/s)

of carrier frequency is the modulation frequency
(five cycles per second in our slow-motion picture.
audio frequencies in reality) while the amount of
deviation represents the amplitude. Unlike the
a.m. signal, frequency modulation does not trans-
mit real amplitude changes ready-made. It repre-
sents them, it provides their patterns, it supplies
signal designs from which the receiver must re-
create the amplitude changes of audio tones. There
must be built into the receiver some means of
“knowing ” what the frequencies *““mean”, some
way of recognising that it must supply amplitude
changes of voltage or current as instructed by the
swinging carrier.

A tuned LC circuit does *“ know ™ this, for it is
inherently frequency-sensitive, having a response
that is maximum at the resonant frequency but
falls away gradually to frequencies on either side.
Fig. 3 shows one side of the kind of response we
would like to have. A carrier arriving with con-
stant amplitude will suffer varying losses as its
frequency swings between the resonmant peak and
the point of lowest response, and will therefore

Maany amgaricanradinhictans caom
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emerge with an amplitude
modulation. An ordinary a4 m,
detector will then demodulate
the amplitude changes and iose
the residual (and now unwanted)
f.m. content in its r.f. filter.

This arrangement, the ** slope ™
detector is merely a mis-tuned
a.m. circuit. The straight slope of
Fig. 3 is not attainable in prac-
tice and the normal curve brings
serious  distortion,  For  this
reason. and because the degree of
off-tuning is critical. the arrange-
ment is rarely used.

If we broaden the response of
a tuned transformer sutliciently
it will no longer be frequency-
sensitive within the flat band-
width and will therefore fail to
act as a slope detector. It will,
however, be phase sensitive.

There is some difficulty in
describing the action of phase
discriminators without assuming
the reader is familiar with the
nature and effects of phase rclationships. The
subject is worthy of an article to itself but for
the present we must settle for the statement that
phase means the positions of a.c. cycles in time.
For example, two trains of cycles may have the
same frequency but the cycles of one may coms-
mence earlier or later than those of the other,
Their result would depend on the amount (ex-
pressed in angular degrees) of *“lead ” or * lag ”.

The Foster-Seeley discriminator works by com-
parison of a signal after it has passed through two
routes. of which one introduces phase shift and
the other does not. In Fig. 4 the direct route via
capacitor C1 produces no phase shift. The trans-
former secondary conducts it equally to the diodes
for rectification and it appears in opposition across
the total load R1 R2. In the absence of aid or
opposition from elsewhere the two outputs would
cancel. .

in addition to this reference the signal also
arrives via the tuned transformer with changes of
phase dependent upon frequency. At the central,
resonant frequency it is a quarter of a-cycle ahead
of the reference signal at one diode—it leads by

T glg 1

aftn

C

Fig. 41 Foster-Seeley discriminator,



www.americanradiohistory.com

762 PRACTICAL WIRELESS

90°—and at the other it lags by 90°. It can be
shown by vector diagram that this combination in
exact quadrature produces diode inputs greater
than those of the reference signal alone, but they
are still equal and therefore the diode outputs stiil
cancel. This condition exists only for the resonant
frequency:At all other frequencies the phase of
the tuned transformer signal changes increasing the
angle at one diode input and decreasing it equally
at the other. The balance that produced equal aid
to the reference signal is now disturbed and the
total signal is now shared unequally between the
two diodes. The rectifier outputs cannot cancel but
must leave a difference. This difference voltage.
varying as changing phase angles bring changing
unbalance, is the a.f. signal.

The circuit is sensitive to amplitude modulation
(which for practical purposes includes interference)
and must therefore be preceded by a limiter. This
is usually an over-driven i.f. stage which clips the
tops and bottoms of the carrier waves to a uniform
level, removing interference * spikes ™ in the same
process.

This additional stage can be eliminated by re-
arranging the circuit to make the diodes serve the
dual roles of rectifiers and dynamic limiters.
Fig. 5 shows a simple version of the ratio detector,
the most popular system today. Although the
reference signal is derived from the tertiary trans-
former winding instead of via a capacitor the
signal conditions are much the same as in the
Foster-Seeley circuit as far as the rectifiers. The
diodes, you will notice, are connected to make
their outputs additive across the load instead of
subtractive. As the unbalance produced by phase
shifts brings an increased input to one diode and
an exactly corresponding decrease to the other the
sum of the two outputs is always the same. The
difference voltage is therefore due to the changing
ratios by which the diodes contribute their shares
to the total sum, and can be taken as an a.f.
signal across either of the capacitors C2 C3 or
either of the resistors R1 R2.

We have established the total diode-to-diode
voltage as being (ideally) constant, and it can be

‘é com %
Lt

Fig. 5: Ratio detector,
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Fig. 6: Pulse-counter discriminator.

stabilised by a large capacitor C4, which charges
to a level set by the average carrier amplitude and
also absorbs some of the spurious signals that may
be riding above the carrier. The diodes are tied to
this steady bias and variations of carrier strength
(and these include interference that *lifts” the
carrier level) change the working points, varying
their resistance inversely with the changes of
carrier level. The diode resistance damps the tuned
circuit, therefore a rise of carrier amplitude is
countered by heavier damping and is unable to
attain more than about 15% of its true worth.

The ratio detector is now seen to be a phase
discriminator in which unbalanced diode output
resulting from the phase shifts of frequency devia-
tions in a tuned transformer provide an a.f. signal
by their voltage differences and. by their sum
voltage, a bias that enables the diodes to serve also
as dynamic limiters. Although limiting is less
effective than that of a separate stage it is adequate
for most ordinary needs, and is achieved with
economy.

Both discriminators depend upon accurate
alignment of tuned transformers and upon the
maintenance of this alignment once it has been
attained. The conversion of frequency deviations
to phase-shifts, thence to diode unbalance and
difference voltages is reasonably accurate and dis-
tortion is variously claimed as being between 1%
and 3%, which is below the standard required for
transmitter monitoring and certain other high
quality needs. For such purposes there is a system
which gives a more direct and linear conversion of
frequency deviations to a.f. voltages. The system
is aperiodic—it has no tuned network—therefore
the alignment problem does not exist and there is
no long-term deterioration of the performance.

The receiver gives each carrier cycle a fixed
value and adds them to obtain an output that is
continuously proportional to their number. At the
higher deviations the number of carrier cycles per
given small period of time is obviously larger than
the number arriving with the lower deviations and
in an additive circuit these varying numbers of
cycles will produce varying voltages. These consti-
tute the a.f. signal. To give each cycle the same
value- regardless of frequency the carrier (i.e., i.f.)
sine waves are converted into pulses, and this can
be achieved in a simple overdriven limiter stage. In
Fig. 6 clipped waves from the preceding limiter are
passed through the differentiator network C1 R1
through diode D1 which passes pulses of one

—continued on page 783
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MONTHLY NEWS FOR DX LISTENERS

All times are in G.M.T.

All frequencies are in kc/s.

The Broadcast Bands—by John Guttridge

introduced their winter schedules. Details of

(‘)N November 7 most international stations
= this month’s

some of
information.

Japan: Nippon Hoso Kvokai (Radio Japan, Tokyo)
is using new frequencies for some General Service
transmussions in English and Japanese. Between 1200
and 1730 9,505/9,560/11,815 are used. The 1800 and
1900 transmissions are on 9,505/9,560/9,605. From
2000—2030 9,560/9,605/15,195 are used.

Philippines: Far East Broadcasting Co. (Box 2041,
Manila) replaced 15,385 by 11,850 for the 2330—0100
section of its English transmission on December 1.
This transmission is also carried on 17,810. Other
portions of the English service with new frequencies
are 0830—09009,715/11,920/15,440/15,300/17,810 and
0900—1145 15,440/17,810. Full QSL.

Ryukyu Islands: Voice of America relay on Okinawa,
can be heard in LLondon until 1600 on 7,235 in Chinese.
Station identification is given at 1600 in English.

Australia: Radio Australia (P.O. Box 428G, G.P.O.,
Melbourne) now transmits in English to British Isles
from 0815—0915 on 9,570/11,710.

Canada: Canadian Broadcasting Corporation (P.O.
Box 6000, Montreal) now uses 15,320/11,720 for the
1055—1315 segment of its European Service.

U.S.A.: Voice of America (U.S. Information
Agency, 330 Independence Avenue, S.W., Washington
25, D.C.) now has following European English
schedule: On 1,196 Munich 0400 0430, 0500—-0730,
1600—1830, 2200—2345; 3,980 Munich 0300—0700,
1400-—2345; 5,965 Tangier, 5,995 Greenville, 7,200
BBC and 7,250 0300—0730; 5,995 Tangier 1630—
2245; 6,040 0500—0730; 7,205 Thessaloniki 1500—
2300; 9;540/9,740 0430—0730; 9,760 1430—2245;
9,565/9,710 1900--2245; 11,760 1800—2215; 15,205
Greenville 1400—2215; 15,290 Tangier 1400—1800;
15,295 0600—0730; 17,780 Greenville 1400—1800.

Radio New York Worldwide (4 West 58th Street,
New York City 19, N.Y.) has following new English
schedule: 1200—1400 15,290 or 15,295/17,710 (plus
15,385 Saturdays and Sundays); 1400—1500 17,845/
15,440 (plus 15,385 Saturdays and Sundays); 1500—
1900 17,845/15,440/17,730; 1900—2000 15,440/11,970/
17,845/17,730;  2000—2100  15,440/11,970/11.880/
17,730; 2100—2145 11,970/9,740 or 9,570/11,880/
17,730/15,440; 2145—2200 9,740 or 9,570/11,725 or
11,790. A new QSL card is now being issued. The
Dx programme is now at 1330 and 2130 on Saturdays,

Cuba: Radio Habana (Apt. Postal 7026, Habana)
trar;gmits to Europe in English from 2010—2040 on
11,735.

Mexico: Radiodiffusora Comerciales (Quemada 40,
Col. Narvarte), can be heard during the evening over

these are amongst

XEWW on 15,110 with interference from Radio
Iran on 15,112,

Netherlands Antilles: Trans World Radio (Bonaire),
has been heard with English test transmissions at
0140 on 11,825; 1430 on 11,820 and 1825 on 15,180,

Brazil: Radio Farroupilha (Rua Vigario José Inacio
263, Porto Alegre, Rio Grande do Sul) has been heard
as early as 1900 with excellent signal over ZYU60
on 15,335.

Austria: Osterreichischen Rundfunk (Wien 1V,
Argentinierstrasse 30a) transmits to Europe from
0500—2200 on 6,155; 0900—1900 7,245; and 0600—
1700 on 9,770.

Bulgaria: Radio Sofia (Sofia) has an English trans-
mission to Africa from 1905—1930 on 11,715/15,320.

Denmark: Radio Denmark (Shortwave Department,
Radio House, Copenhagen V) has now returned to
15,165 for its transmission from 0900—1000.

France: O.R.T.F. (116 Avenue du Président
Kennedy, Paris 16) has English for the UK.,
Monday—Saturday on 6,175 at 2000—2015.

Germany: Deutsche Welle {(Bruederstrasse |1,
Postfach 344, 5 Koln) has now brought its Kigali,
Rwanda, 250kW relay into full service. English
transmissions are 0630—0715 on 11,905; 1215—1300
17,765; 1745—1830 17,805; 0430—0500 6,045; 101 5—
1045 9,735; 1545—1615 9,695. The new schedule for
English programmes transmitted from Julich, Ger-
many, is 0300—0340 5,980/7,175; 0845—0940 17,845/
11,925/15,275; 2110—2200 5,980/7,175: 1550—1620
7.175/9,735; 06450715 9,605/11,785/15,275: 1015—
1030 11,930/15,280/17,870; 1555—1630 9,610/11,890;
0130—0250 6,075/9,640; 0500—0540 6,145/9,735:
1510—1550 9,545/9,640/11,795. A new QSL card
is being issued.

Greece: Radio Athens (Mourozi Street 16, Athens)
may be heard on 9,605 during its 1030—1300 trans-
mission except for 1045—1100 when there is a special
transcription broadecast for North America on this
channel from Deutsche Welle. Although all pro-
grammes from Athens are in Greek, the station (a
rare catch) may be identified by its flute and bell
interval signal.

Holland: Radio Nederland Wereldomroep, P.O.B.
222, Hilversum, how has six English transmissions
(daily except Sundays). Details are 0730—0820 9,715/
11,730/11,790 and 19m.b.; 1430—1520 17,810/15,425/
6,020; 1900—1950 9,590/6,020 and 25m.b.; 2000—
2050 19,25 and 31m.b. and 6,020; 2100—2150
9,590/6,085; 0130—0220 9,600 (Bonaire relay). Happy
Station programmes on Sunday are 0600—0720
11,730, 9,715; 0730—0850 9,525/11,970 and 19m.b.;
1030—1150 9,710/5,980/6,020; 1430—1550 17,810/
15,425/6,020; 1800—1720 19 and 25m.b.; 1900—

——-——w«%ameﬂea-nradiohis@%éem
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2020 11,730/9,590/6,085; 2030—2150 6,020 and
25, 3im.b.; 2200—2320 15,220/9,715.

Portugal: Radio Lishon (Rua Sao Marcal IiA,
Lisbon) has the following new English transmissions
0300—0345 5975; 0730—0815 and 08150900
7,130/9,645; 2015-—2100 6,025/7,225.

Switzerland: S.8.C. (3000 Berne 16) has completely
new schedule. English to the U.K. is now at [145—

January, 1966

1315 on 9.665/11,865. Full details of the other
English transmissions will be given next month.

Thanks this month go to John Sawyers (llford),
J. W, Smith (Anstruther), Roy Patrick (Derby),
Brian Burling (Rotherham), R. 1. S. Giichrist
(Bristol), Radio New York Worldwide, S.B.C.. and
the International Short Wave Club.

The Amateur Bands—by David Gibson G3JDG

especially on the h.f. bands. Twenty-one

“megs” has opened with a real vengeance
at times and the majority of logs received this
month were for this band.

Yours truly was operating in the * Jamboree on
the Air” event using the call G3GIX/A from
Leverstock Green. At 0700 hours 2iMc/s proved
a hive of industry and no trouble was experienced
in raising JA stations in Tokyo and Osaka. It
must be confessed that this was with 400W pe.p.
of s.s.b. to a two-band cubical quad.

My best on 20m from the home QTH was
VK3ATN. Imagine my feelings when an s.w.l's
report contained the same call—only the s.w.l. was
using a t.rf.! Brethren 1 am choked.

If you hear 3A2DA then you are listening to a
pirate. Geoff Haynes, the real 3A2DA. would
like any reports on this call. -Time. band. etc,
Geoff’s address is Sans Nom, Fir Tree Road,
Leatherhead, Surrey.

& NOTHER excellent month for the DX fans.

The L.F. Bands

Eighty looks very promising for the winter
months. James Brown (Llandaff), 19 set, a.t.u.
dipole, reports hearing some 20 W stations and 23
VE’s, including VEOMS/ /MM (Baffin Is.). Others
heard include K2GO., UA2KAN. ZB2AO,
ZD8HL, 4X4AS. 7X2AH. Peter Hickey (Pinner),
trf. hooked K2KPM, K8HIR, TI2IO (Costa
Rica), VEIIE. W—2ZPO. 3WJO. 3WPG. 4BW,
YV5BMR ZI2BCG. ZL4LLM. all around 0600
hours GM.T. A4238. QTH unknown: RXI07+
PR30, 132ft long wire running SE/NW, DL, EA,
HAS. HB9, HVI (Vatican City). LX1. LZ, OH.
OK. ON, SM, VE, VO. W4/P, YU. YV, 4U1. all
on sideband. D. M. Howarth (Bolton), PCR3,
20ft vertical on 7Mc/s, DJ. LAS, OK. ON. PAQ.
plus two nice ones, SVICC, VK5VA.

14Mc/s and Higher

Dennis Goh using a transistor receiver with the
PW. add on b.f.o. raised DU, JA, KA. KG6. VK,
VS6. VS9, XW8, 9M6. Not DX to him because
Dennis is in Singapore. Chris Freeman (Nuthall),
HE80+PR30, a.tu. ground plane. CNS8. FM7
(Martinigue), FP8 (St. Pierre and Miauelon), KG4.
LA2/MM. ODS, UI8, VK3, VK4, VP7. YS1, ZDS.
4X4, 574. Dave Hidmore (Belper). HE40, dipole.
CN8, CR4, CR6. EP2, FG7, HI8. HK, 10.
K7/V0z2, KZ5, LU, OD. PY-1. 2, 5. 7. SVQ. TG9
(Guatemala), VP6, VP9, XE, YV3. ZB. All these
logs are for 20 and the last 14Mc/s report comes
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from Bernard Hughes (Worcester), 840C +Codar
preselector, dipole, KL7. KX6 (Marshall Is.), MP4
SVO. JA9, VP9, VK-2, 3, 4, YV, ZL. Stephen
Beal (Muswell Hill). P.W., May. 1964, trf. 66ft
long wire, 21Mc/s, AP3 (Pakistan), OD, SV, UB,
VE. VP2 (St. Vincent). Ki, W-1, 2, 3, ZB2. 4X4.
S. Barnes (Newthorpe), PCR2, 30ft long wire, W-1,
2. 3,489, K-2, 4. WA, WB, 4X4. A. Smith
(Highbury Barn). HE30, Joystick, G3, K1 ODS5,
UA3, VE3, W-1. 3, 8, 9. @. 6W8 (Senegal).

28Mc/s
Paul Baker (Pontypool). HE30. 45ft long wire

plus 14ft whip, CR6CZ. CR7FR. DJ. DL,
GWS5SXN, 1, K2, LUIDAB., SM, SVIDB,
W2AZD., ZSIBV, 9GIDM, 9j2DL. R. Iball

(Worksop), SX28+ PR30, 80ft long wire end fed

with  35ft coaxial, CR7FR. CR7IZ. ZSIBV.,
ZS2CB. ZS2ND. ZS6MM. Christopher Clarke
(Farnham), 10-valve s/het, 33ft wire around

picture rail, CR7, CT1, D}, DIL.. EA, ET3. G’s. 11
LU, ODS. OE. OH. SVI, UQ2. VK2NN. WI,
YV5. ZC4, 781, 5A1, 7X2. 9J2, all a.m. or s.s.b.

In General

Listen to the low end of 160 for WI1BB/1. On
20m phone KW6 (Wake [s.). KM6 (Midway Is.),
K16 (Johnson Is)). KR6 (Okinawa). all very active.
KI1ZBR/MM is the U.S.S.. Calcaterra cruising
around the Antarctic. whilst a VK9 is reported
operating from Papua Territory.

One piece of news perhaps not generally known
is the RSGB news bulletin broadcast on Sunday
mornings. The London area has a transmission
on 3-6Mc/s at 0930 hours.

The Severn area at 1000, Belfast 1015, North
Midlards 1030, North West England 1100, South
West Scotland 1130, North East Scotland 1200, All
these on 36Mc/s.

For the two metre enthusiasts the news is also
broadcast on Sunday mornings as follows:—
145-1Mc/s 0930 beaming North from London.
145-1Mc/s beaming West from London. 145-:8Mc/s
1015 beaming South from Belfast. 145:3Mc/s 1030
beaming North West from Sutton Coldfield.
145-3Mc/s 1100 beaming South West from Sutton
Coldfield. 145-:5Mc/s 1130 beaming North from
Leeds. 145:5Mc/s 1200 beaming East from Leeds.

That’s it for this year. Thanks to all who sent
in logs. Please keep them coming. Best 73, Mri
Christmas es cuagn next year.
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Paxolin
Ideal for tran-
sintor projects
Hpecial cffer
1% panels 6 x 8 in. 5/-.

— Bargain of the Year —

A complete kit
of parts to build
6 transistor
17 wave
superhet

receiver

s

“CORONET” Mk. IV

Tt fully covers the medium waveband and
that part of the long waveband to bring in
B.B.C. Light. The eircnit includes a highly
efficient clab aerial and 2}in. P.M. speaker.
Overall size approximately 43 x 24 x Hin.
Supplied complete with carrying case and
instractions.

MAINS POWER PACK
llesigned to operate transistor sets and
amylifiers. Adjustable output 8v—9 to 12
volts for up to 500mA (class B working).
Takes the place of any of the following
batteries: PP}-PP3-PP4-PP6-PP7-PPS and
others. Kil comprises: mains transformer-
rectitler, smoothing and load resistor, 5000
and 500 mfd condensers, zemer diode and
instructions, Real snip at only 14/6 plus
3/- post.

INFRA RED
HEATER L

Make up ome of these latest type heaters,
1leal for bathroom, kitchen, bedroom, ete.
They are stmple to make from our easy to
follow instructions—use silica enclosed ele-
wents designed for the correct infra-red
wavelength (3 microns). Price for 750 watt
element and metal casing as illustrated, 19/6
plus 2/6 post and insurance. Pull switch
3/~ extra.

This Month’s new Bargains
Note A complete list of our bargains is being
prepared it will be uver 100 Pages. If you
would like a copy pleave send 2/6, also if you
would like advance news of each month's
bargains please send B.A.E. to “each us by
first of the month.

Tubular Hepter New & unused by G.E.C.—
60 watt per foot Joading—ideal in home,
office oF stowe—cuartains, papers ete. can drop
ou them withoot catehing fire—connect these
for oft peak rates and & warehouse may be
kept aamp free far the uiin. cost and tronble
—-upplied complete with fixing brackets—
al) length« from aft to 12{t—only 2/9 per foot
(tes~ than half price) carriage extra at cost.
Beethoven Coil Pack. Covers medium wave
and two shorts {regret exact coverage not
known) uses 6 coils 6 trimmers and 4 pole
wave change switch and it is aligned ready
tor use 7/6 plus 2/6 post.

Wall Mounting Thermostat. By Satchwell
intended for use to control tubular or any
type of space heaters indoors or in a green-
bouse—adjustable over 41/20. Of complete
with mounting screws 29/6 plus post 29
(uormal price is at least twice this).
Morganite Sealed Pots. Another batch of
these has arrived and we can now offer
quite a range namely; 5K, 50K, 100K, 250K,
1 meg, 1 meg, ¥ meg, all at 8- per dozen per
value, plus 2.9 post on first dozen, then 1¢-
per dozen. Less than one dozen price is
94 each even this 18 only about 1/10 of the
catalogue price and this is undoubtedly
one of the best pots available.

Tuning Coudensers. 2 gang .0005 mfd air
space.d standard size with good length spindle
30/~ doz. or 3/9 each post 2/9 up to six, 3/6
per dozen,

Tuning Condenser. Bakelite type. ,0005 mid
for tuning or reaction } inch spindle 25/~
per doz. or 3/- each, post 2/9 per doz.

Where postage is not definitely stated as an
extra then orders over £3 are post iree.
Below £3 add 2/9,
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CIRCLE-LITE

Brings sunshine into your
home. 150 watts of light
but uses only 40 wattse.
Beautitul fittings  with
glass, not plastic centre,
fluorescent  tube  and
choke control. Made by
Philipa Wiill give a
lifetime of service.
Regular price £4,15.0,

Special Bargain Price 65 I- plus 8/6 carriage and insurance.
Please state colour of glass centre white, pink, blue, red, black, yellow
or cream. Also whether plug into lamp holder or ceiling, mounting
model 80 watt model 89/6.

See in the Dark
INFRA-RED BINOCULARS

These if fed from a high
voltage source will enabie
objects to be seen in the
dark, providing the ab-
jects are in the rays of an
inira-red beam. Each eye
tube contains a complete
optical lens system as well
as the infra-red eell. These
optical systerus can be
used as lens for TV camera—light cell etc. (details supplied). The
brnoculars form part of the army night driving (Tabby) equipment.
They are unused aud believed to be in good working order, but sold
without a guarantee. Price £2.17.6 plus 10/- carnage and insurance.
Handbook 2/6.

750 mW TRANSISTOR AMPLIFIER

4 transistors including two
in push-pull input for crystai
or magnetic tmicrophone or
pick-up—feed back loops—
sensitivity § m/v.

Price 19/6

Post and insurance 2/6.

HIS MONTH’S SNIP

T

CAPSTAN DRIVEN
% Tape Recorder

Althoughb some well made
spooi driven machines give
remarkably good resuits
there 1s no doubt that
to achieve anything like
perfection and to have
ver-atility a Capstan Drven
Tape 13 essential. Now at last
we can offer vou a Capstan
Driven, completely portable,
battery operated instrument at
a remarkably low price. 30 low in fact that you can easily afrord to
have a second machine for use in vour car, oflice, home etc. or to Kive
o reps o1 relations to exchange tapes.
SPECIFICATION :—20(/7000  (.P.8.—400 MW output—double
track-twin spee 1 (34 apd 71) fast rewind tine— " spool gives one
hour ptaying wth standard tape weight 7 Ibs. Size 8 x 11 x 5L,
Complete with batteries, microphone—tape spool and instruction
manual. Nothing to go wrong 1f ¥yon uxe a goud tape and keep
heads clean. Demonstration gladly given at our Croydon shop.
Special Smip Price This Month. £11.11.0. Post & lusurance 6/6.

35 ohm Speaker 12/6 extra

765

Speaker

12in, High-
fidelity Joud-
speaker.
Highflux
magnet type
with  either
3 ohm or 15
ohm
coll. Eie s :

handle ap to 10 watts. Brand new by famous
maker, Price 29/6 + 3/6 post and iusurance,

SPOT OR FOG
LAMP

Made by Lucas, Flat o pencil
beam, 36 watt. Suitable ior car,
boat, caravan, etc. Complete
with 6 or 12v bulb, flex, cables
and fxing bolt. Remarkable
bargain. Price 12/6+p. & p. 3/6

Bargain

7

w. SELF
~*ENERGISED
- TELEPHONES

-These require no bat-
teries: in fact they
_bave ounly to be con-
—nected by & pair of
wires. They can thus
——"be fitted into existing
bell  circuits.  Results
_—=are  extremely  good
maintenance
are nothing,
Handsets only  15/=

each. Poat ete. 2/6. Two, post free.

THERMOSTATS

Type *A’ 15 amp for controlling room heaters,
greenhouse, airing cupboard. Has spindle for
pointer knob quickly adjustable from 30°-
S0°F. 9/8 pus 1/- post, Suitable box for wall
wmountiug, 5/-. P. & P 1/~

Type ‘B* 16 amp. This is a 17in. long rod
type made by the famous Bunvic
0. 8pindle adjusts this from 50~
550°F. Internal screw alters the

]

wetting 80 thus cou'd be adjustable

over 30° to 1,000°F. Buitable for

controlling furnace, oven, kiln,
nmnmersion heater or tn make flamestat or
fire alarm. 8/6 plus 2/9 post and insurance
Type ‘C” 1» a stnall porcelain thermostat as
fitted to electric blankets, ete. 13 amp.
setting adjustable by screw through side. 8/6,
P& I 6d
Type “D» We call this the ice-stat as It cuts
in and out at around freezing point, 2/3 amps.
Hay many uses, one of which would be to
kerp the loit pipes rrom freezing if a length
of our blanket wire (16 yds. 10/-) is wound
round the pipes, 7/6. P. & P. 1710
Type **." Thix 15 a standard refrigerator
thermostat, Spindle adjustments cover normal
retngerator telperature, 778, plus 1/~ pust

9-Way push-button switch

Each way having two single pole change over

———AUTOCHANGER BARGA|N———
Garrard Auto Record
Player Model A.T.5

This 15 undouhtedly the
finest Auto changer made
in fact it< large. heavy
non-magnetic, die  cast
turntable. and bias coro-
pensated constant pressure
stvius, together with it~
lahoratory series motor with
balanced rotor, make it almost
a trauseription unit.  Other
special A.T.5 feature are:— Wwili take 8 records which may be
mixed stzes—stylus pressure adiustable—may be stoppert whilst
playing a record without rejecting same record—AGtted with latest
pick-up for playing stereo or fmonu tecords.

OFFERED AT THE AMAZING PRICE OF £6.i5.0 plus 6,6
carriage and insurance.

and one shoiting switeh, good tength push
rods 30/~ per duz. 8/8 cach, post 29 per duz,

16 vds. lensth 70 watts, self regulating

temperature control. 10/-, post free.

—_Waterproof Heater Wire__|

—Three Unusual Items——
QZONE OUTFIT—for removing smelis
and generally improving any oppressive
atmosphere.  Kit consists of Philips
Ozone Lamp and mamns unit, only needs
box. 18/6 plus 3/6 postage and insurance.
BLACK LIGHT UNIT. 40 watt intensity,
compiises  laip, lamp holder and 40
wiutt choke, Ouly 19/8 plas 6/6 caT.

& s,

TIMER KIT. =pectal offer of all com-
ponents  exeept  metal box to make
mains  operated  iterval timer  for
phatographv ete. 12/8 plus post 2/8.

Callers to:

Post orders to: Dept. .Y, 4 Springfield
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ELECTRONICS (CROYDON) LTD

266 LONDON ROAD, WEST CROYDON, SURREY

Road, Eastbourne, Sussex
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UNLIMITED OPPORTUNITIES exist today for “getting
on” .. . but only for the fully trained man. Let ICS’s tuition
develop your talents and help you to success.

STUDY IS EASY with ICS guidance. The courses are
thorough. Printed manuals, fully illustrated, make study simple
and progress sure,

YOUR ROAD TO SUCCESS can start from here~—today.

Complete this coupon and post it to us, for full particulars of the
course which interests you. MODERATE FEES INCLUDE ALL
BOOKS.

Take the right course now. ..

{

ADVERTISING & ART HORTICULTURE ’
Copywriting Cartooning Home Cardening
Layout and Typography Purk tlardeming |
Commercjal Nlustrating Matket CGardemng, ,
Ol & Water Colour I‘V;IANAGE]GIENT .

> usiness anagemeni
BULLDING & CIVIL ENG'NG Bormb e
Building Construction Industnal Manarernent
Bullders’ Dranghtsman Office Management

Personnel Management
Public Relations (1PR)
Transport Manageisent
Work~ Managewent
Waork study
Foremanship

Builders’ Quantities
Interior Decoration
Quantity Burveying
Heating & Veuntilation
Carpentry & Joinery

COMMERCE MECHANICAL & MOTOR ENG'NG

Book-keepin, T i )
ping Lngiueering Maths,

Accountancy & Costing Diesel Enxines Welding ‘

Business Training ) Industrial [nstrumentation

Office Training Waork-hop Practice 1

Purchasing, Storekeeping © Relreration

Becretaryship Motor Mechantes, ete,

Bhorthand & Typing POLICE

Computer Programming Eutrance Fxamination

Small Business Owners Police Promotion (Edue. Sub).)

DRAUGHTSMANSHIP PHOTOGRAPHY

Architectural, Mechanical Practical Photugraphy

Drawing Office Practice EAI)‘IO, T\é [& ELECTRICAL

erviung & Engineering
g‘x).'fg:tl:gmcs Radio Construction (with Kits)

P.MLG Certiticates
‘Telecomnmuuieations
Elect.icians’

Eleetronic Technicians
Industrial Electronics

FARMING Fleetrical Contractors’

Arable & Livestock SELLING

Pig & Poultrs Keeping Cotnpany: Repe.

Farm Management & Accounts Sales Management i
GENERAL EDUCATION Marketing ‘
G.C.E. subjects at Ordinary & WRITING FOR PROFIT

Advanced Leve] Teles tann Seriptwnting

Good English Bhort-story Writing

Fuoreign Languages Free-lance Jourpalism

INTENSIVE COACHING for all principal examinations
—G.C.E., Secretaryship, Accountancy, Engineering,
Work Study, Management, Radio, Architecture and
Surveying. Special course for G.C.E. French Oral Test.

Member of the Association of British Correspondence Colieges

|

I INTERNATIONAL CORRESPONDENCE SCHOOLS
] (Dept. 172)
|
I
i

Intertext House, Parkgate Rd., London, S.W. i1
Send FREE bOOK ON..uvvviviseiriieciiisirieiecsiareasesrnurereesssiasaness

Name..

I
!
!
I
1
I
X

1 OCCUPATION 1uvvrurnrerssinniieriirsaneniensranieneserarerersisrereesossrniens 1 1

. i |
INTERNATIONAL CORRESPONDENCE . SCHOOLS . [

RETURN-OF-POST

ON CASH OR C.O.D. ORDERS
@ GARRARD GRAMOPHONE EQUIPMENT

Credit Terms
RECORD CHANGERS Cash Price Depowut Monthly  Totai
Payments  Credit
Model 50 (GU3 Mono PU)  £8,19.6 £1.19.8 12 of 156/5 £11. 4.6
Model 1000 (GCS Blono PU) 28, 9.8  £1.18.6 12 of 13/5 £9.14.8

Model 3000 (¥

) .. .. £1215.0 £2.12.0 12 of 18/ 214. 0.0
ATB0 (GCS Mono PU) .. £12.198 £212.8 12 ot 19/5 £14, 5.8
A70 (Deram PU) |, .. 225198 5. 3.8 12 of 39/- £28.11.6
LABS0 (Deram PU) .. £31.19.8 £6.19.8 12 of 47/9 £35. 2.8
SINGLE RECORD PLAYERS
SP25 (GiC3 Mono PU) ., £12.150 £2.12.0 12 of 19/2 £14. 0.0
SP25 (Deram PU) .. £18.10,0 £3.10.0 12 of 24/8 £18. 2.0
IMPORTANT-When ordering units with the Decca Deram Pick-Up,

ease state whether Stereo or Mouo required.

pls
@ ARMSTRONG CHASSIS
127M AM/FM Tuner Ampl-
fier oo .. .. £2810.0 £5.10,0 12 of 30/4 229, 2.0
224 FM Tuner 0.0 £4.10.0 12 o! 33/8 £24.15.0

L2210,
@ MULLARD AMPLIFIER KITS

We bave inHl stocks of all components for the Mullard 510, 3-3. Two and
Three Valve Pre-Amplifiers, Tape Pre-Amplifier. Stereo Pre-Amplifter,
seven Watt and Three Valve Htereo Amplifiers all as described in the
Mullard Manuat for Audio Circuits. We can supply this publication for
9/8, post iree,

@ PARMEKO TRANSFORMERS

We stock Parmneko Transforwers {or the popular Mallard Valve Amplifier
tircuits, All the trunsformers are fully shrouded and Atted with tag panels.
Exactly as specitied by Mullard,

DMAINS
130 (100mA H.TH |,
44 (120mA H.T,) ..
3-3, P2631 . .. ..
Seven watt Stereo, P2931 .,
Three Valve Sterso, P2930 ..,
OUTPUT

.. g 88/, Poat 4/-
88/3, Post 4/6
40/9, Post 3/6
85/9. Post 4/-
47/8, Post 3/6

510, P29 (pentode 6,000 and 8,000 load) oo oo 85/., Post 3/6
42 (UL, 43% taps, 8k load) .. oo a9 52/3, Post 8/6
43 (UL. 209% taps. 6k load) . 0o . 65/-, Post 3/6

3-3, P64l | an oo 00 . . 34/-, Post 2/9
Seven Watt Stereo, Pu932 | . .. o 0o 0o 47/8, Post 3/-
Three Valve Stereo, P2928 (nnt shrouded) 0o 00 18/6, Post 2,9

® ILLUSTRATED LISTS

Illustrated price hists are savaiiable free on Louadspenkers, (ramophone
Equiptuent, Martin Audio Kits and Test Equpment, Please send 4d. stamp
o) pastage

@ MARTIN AUDIO KITS

Complete trapsistorised Hi-Fi Pre-Amplitier and Main Amplifier com-
prising Unit 1, (Five-way input selector). Unit 4 (Pre-Amp. with volume,
bass and treble controls). Unit 7 (10 watt Main Amplitier, 15 ohm output).
Liuit & (Power Unit) and smart plastic Escutel All units are bled
and tested and the conatructor has only to link the varicus units together.
l'ull instructions supplied. Cash Price £15.8.0, Credit terms. Deposit
£3.2.0 and 12 monthly payntents of £1,3,0. Total Credit Price £186.18.0.
Sterev and other Mono Units available. Full list free on request,

® MARTIN FM TUNER KIT

Tranmstorised FM Tuner Kit for use with the above Martin Audlo Kit and
most other A 4. Bupplied ready i unit form and tested.
The coustructor has only to link together and mount the units. Fall
tnstrurtions supplied. Cash Price £12.17.8. Credit terns. Deposit £2,11.6
aud 1 monthiv payments of 18/4, Total Credit Price £14.8.8,

@ LOUDSPEAKERS
Credit Termas

vash Price  Deposit Monthiy Total
Payments Credit

GOUDMANS Axiom 201

Lhn, t5 watts, || .. £11. 8,8 £2 59 12 of 17/4 212.13.9
GOODMANS Axiom 10

10tn. 10 watts. |, , .. 28124 £1,124 8 ot 20/- £7.12.4
GOUDMANS Axette 8

sm6owatts, .. £5.10.11 £1. 7.11 8 of 17/2 £6.10,11
WBHF1012, 10in. 10 warts  £5, 1.3
WBHI1016 . £8, 1.9 £2 19 8 of 23/4 £9. 1.9
WRHFI016 Major 10, 12 ot 18/- £11.12.8

.. £10. 78 £2, 06
@ LATEST TEST METERS
Ail the latest miodels from current production. INustrated list available.
Credit terms
12 monthly Total
Cash Price Deposit paymenta Credit

AVO 8, Mk, 3 g .. £24. 0,0 £4.18,0 £1.16.0 £26, 8.0
AVO Multiminor Mk.4 .,  £9.10.0 £1.18.0 14. 8 £10.15.0
Taylor Mode! 88B .. £2410.0 24180 £1,16,10  £27. 0.0
Taylor Model 1274 .. £10.10.0 £2. 8.0 16. 0 £11.15.0
TMK Modei 500 £8,19.8 £1 14, 0 £10. 4.6

oo oo .19, .16.6 . 4.
All Cash and COD orders are dealt with on day of receipt. Credit orders are

subject to only the minimum of Jdelay,

WATTS RADIOQ (:)LTD

34 CHURCH STREET,
WEYBRIDGE, SURREY

Telephone: Weybridge 47556

Please note: Postal buslness only from this address
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AERIAL TUNERS

by R. F. Graham

some aerial
It may

TUNER: is essential with
systems and optional with others.
offer some of the following benefits:

Increased receiver signal strength,

Proper loading of a transmitter.

Reduced harmonic output.

Transformation from an unbalanced (coaxial)

circuit to balanced feeders.

Multi-band working with an aerial otherwise

unsuitable.

Use of whips or very short wires.

Increased signal strength and proper loading are
often a matter of securing an impedance match
between aerial or feeder and receiver or between
transmitter and aerial or feeder. This is easily

arranged for the impedances likely to be
-encountered.
Reduction of harmonic output may be

incidental with the use of the tuner for other
purposes or may be sought to alleviate television
interference. Transformation from unbalanced to
balanced feeders is necessary when working a
transmitter pi-output into balanced feeders—that
is, open wire tuned or untuned lines and 3001,
750, and similar twin-lead feeders. The balanced
system may also reduce TVl or BCl. The
change from twin balanced feeders to coaxial
feeder may also be needed for best working of a
receiver not having twin or dipole aerial sockets.

For multi-band working with the usual types of
aerial a tuner is almost essential. It allows best
results from a simple wire.

As the tuner often matches impedances (Z) it is
sometimes called a Z-match. In general any tuner
can be made to perform satisfactorily with any
aerial, receiver and transmitter if the inductance
and capacity values are suitable. The construction
and components can be varied enormously with
no significant change in results.

Fig. 1 shows the method adopted to investigate
tuners used with various aerials and transmitters.

The transmitters had pi-output (unbalanced
Aeria
- RF_Amme!
Standing
wave Tuner
indicator
+

&= L

Une remcte from aeriai

RF.
Choks

Short dipole

Fig. |: Equipment to test tuner and coupling efficiency.

coaxial) circuits of usual type. A standing wave
bridge indicates what is happening between
transmitter and tuner but is otherwise often
relatively unimportant. The r.f. meter indicates
aerial current. A useful field strength indicator
is a pick-up aerial very remote ~from ‘the
transmitting aerial with diode rectifier and giving
readings through a long, buried feeder, a
microammeter being visible from the operating
position. )

It was generally found that field strength was
the same with any tuner provided it was correctly
adjusted. Also that the standing wave ratio on a
short coaxial line from the transmitter to the tuner
might have no significance from the point of view
of maximum radiated signal strength. (This is
expected because the transmitter pi-tank can
handle high standing waves.) It was also noted
that maximum field strength coincided with
maximum aerial current through the r.f. meter
provided nothing was done to change the feed
point impedance. So tuning for maximum aerial
current corresponds to tuning for maximum
radiated signal strength, ’

Y Y

P outputo
vC3,
optional/| -

S (a) )y ¥
Fig. 2: Operating directly from the transmitter,

Single Wire Feed

The end of the aerial or its downlead is the feed
point with an endfed aerial. In the -simplest
possible system the aerial is taken directly to the
transmitter pi-tank (Fig. 2a). This allows correct
loading of the p.a. only.if the aerial presents aa
impedance 'within the pi‘tank range. s
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TABLE
Band | Coil Capacitor ! Purpose
160 40 turns, 20swg. l4in. dia. Link [] turns. { 300pF Fig. 7A, 7B.
80 N 26 turns. l6swg. - 1 50pF . .Fig. 4, SA
I 24in. dia, 3Lin. long. 3-turn link 150+ 1 50pF Fig. 58, 8
40 | 7 turns each side centre tap of above 150 or [00pF Fig. 4,5, 6
1504 150pF Fig. 58, 8
20/15 3 turns each side centre tap of above 100 or S0pF or Fig. 4, 5, 6
’ 100+ 100pF
10 7 turns. l4swg. 1in. dia. 2in. long. SOpF or Fig. 4,5, 6 .
Link |'or 2 turns 100+ 100pF
80 28 turns. |4swg. 44in. dia. 4in. long — Base loading !0ft.
’ Whip Fig. 7C
80/40/ 26 turns. 18swg. 150pF Fig. 28
20/15/ 24in, dia. 3Lin, long, optional,
10 Clip tap any turn.
80/40/ 30 turns. 26swg enam. Receiver only.
20/15 side by side. 2in. dia. 150pF Fig. 4,5, 78
Tapped at 3, 5, 7, 12 and 20 turns.
80/40/ 30 turns. 14 swg. Optional in parallel, Wi\ip or short wire,
20/15/ 24in. dia. Clip tap any turn 150pF for 80, 50pF Fig. 5A, 7C
10 for 40/10
80/40 30 turns. |4swg. 4in. dia. 54in. long. 200+-200pF or Fig. 5, 6
Tapped 7 turns each side centre - 100pF
20/1S 14 turns. I4swg, 2in, dia. 3in. long. - 100-- 100pF or SOpF - Fig. 5, 6 .
Tapped 4 turns each side centre

If the aerial is resonant at the working
frequency -the impedance is resistive because
current and voltage are in phase. The impedance
Z=V /[l (voltage divided by current). Fig. 3
shows the distribution of current and voltage on
a A/2 (half-wave) aerial. At each end current is
small and voltage high. At the centre current is
large and voltage small. Therefore the end
impedance is high and the centre impedance is
low, Typically the end impedance may be some
thousands of ohms while the centre impedance is
about 701). If the aerial is a A/2-wave fed at X. the
feed impedance into which the pi-tank must
operate is high. If the aerial is A/2 and the feed
point is Y, then the impedance is low. At interme-

+

KWave aerai

Wottage v—

Fig. 3: Distribution of current and voltage on an aerial,

diate lengths such as Z the impedance has some
intermediate value.

When the aerial is not resonant at the working
frequency its feed point has capacitive or inductive
reactance, If the reactance and impedance values
fall within the range ofthe pi-tank. then the trans-
mitter can be loaded directly into -the. aerial,
Fig. 2a.

The usual pi-output circuit can be adjusted to
work into impedances from about 50 to 300 or
50002, actual limits depending on component
values. Therefore a transmitter will quite often
work into a random length of wire. If the impe-
dance falls outside the range of the pi-tank. the
transmitter cannot be loaded correctly, and if the
feed impedance is high the voltage across VC?2 is
large, and it may spark over, especially on modu-
lation peaks.

If difficulty arises with .a given length, the
addition of a loading coil Fig. 2b may cure this.
Tappings allow the feed point impedance to be
adjusted until the pi-tank can operate into it
successfully. The variable capacitor VC3 (addi-
tional to aerial capacity) is optional. It allows fine
adjustment with few tappings, coil and: capacitor
forming an L network. .

The use of this type of tuner will allow any
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ordinary pi-tank to work into any aerial length
from a few feet up to long wires which are many

multiples of a A/2. It is thus quite a convenient

circuit to employ.

Parallel Tuned Circuits

An end-fed aerial or single wire feeder can be
worked from a parallel tuned circuit (Fig. 4). Li
is a coupling link, usually two or_ three turns,
connected by coaxial feeder to-the pi-tank. 12 is
tuned to the working frequency by VCI1. Point X
or point Y is earthed. The aerial tapping is near
earth on L2 for low impedances and far from
earth (near the coil top) for high impedances.
Almost any impedance can be fed, the tapping
being moved from the earthed point a turn or so
at a time until correct loading is obtained.

Coaxial
cable

-

Fig. 4: Parallel tuner for end-fed agerials.

Fig. 4 has the advantage that L1 is grounded to
the tramsmiitter chassis and the p.a. h.t. can never
reach the aerial, even if the anode blocking
capacitor failed. L2 tuned by VCI gives some
suppression of harmonics. -

The use of a tapped coil, L1 in Fig. 5a, gives
similar, results.. With medium and high power the
voltage across VC1 will be very high. Fig. Sb has
the advantage ‘that the voltage across sections of
the two-gang capacitor VC2a and VC2b is halved.
Point X may be earthed instead of the coil centre
tap. If X in Fig. 4 or Fig. 5b-is earthed the link
is wound on the centre of the main coil.

With receivers the same circuit can be used.
Adjustment. is then for maximum signal strength.
Where the aerial impedance was a bad maich for
the receiver input impedance at some frequency
the tuner may -increase signal strength some S
points at this frequency.

Single wire feeders include the end of Marconi

Y
:

L

Eens

Fig..S.; Alternative systems of coupling and tuning.

o

a) -—
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(A\/4) and end-fed Hertz (\/2) aerials and the
downlead of systems such as the Windom. All
random length end-fed aerials also terminate in a
single feed point. ’

Coaxial to Balanced Feeder

Most transmitters have a coaxial output socket.
This can be transformed to balanced feeder by
using a tuner as in Fig. 6. L1 and L2 can be the
same as in Fig. 4 or 5. If the single capacitor VC1
in Fig. 4 is used it should be operated through an
insulated extension. The two-gang capacitor
(Fig. 6) helps to maintain balance.

The twin feeder may be 75Q flat twin, 300 flat
twin or an open wire line. The coil centre tap Y
may be earthed or the capacitor at X. The feeder
taps are near Y for low impedance and farther
from Y for high impedance, With an open wire
tuned line having high impedance the feeders may
be connected to the ends of the coil.

A A/2 centre-fed dipole can be used in this way
with a balanced twin feeder instead of having a
coaxial feeder from the pi-tank. Harmonic output
is reduced and the balanced system may help
avoid TVL.

Series Tuning

. Low-impedance feed points can be handled by
tappings near the earthed point of a parallel tuned
coil. For very low impedances the tapping
becomes critical and may be awkward. So series
tuning is then often employed.

This is quite popular with a A/4 Marconi and
similar short aerials. The capacitor VCI in Fig. 7a
is in series with the coil L2. L1 is a coupling link
from the transmitter. Using a tap on L2 b gives
similar results. The aerial is series tuned against
ground and a good earth is required for best
results.

it will be seen that the circuits in Figs: 4 and 5
can be used for series tuning by placing the
capacitor in series with the main coil. Series
tuning is often employed on 160m where - it is
impracticable to erect a A/2. Whips and short
aerials can be fed by this means. The capacitor
may sometimes be omitted, Fig. 7c. The
tapping positions are then more critical as there
is no other means of adjustment.

When a Zepp or tuned doublet is used and has
a low impedance feed point, series tuning is often
used (Fig. 8a). The centre tap Y may be earthed.
One capacitor is sometimes omitted. Occasionally
the coil is divided by cutting the
centre turn and a single ¢apacitor
is placed here, Fig. 8 (B). This
maintains the balanced system
with a single capacitor. A coaxial
line can also be fed by series
tuning (C, Fig. 8).

Other Circuits

Most tuners are derived from
the circuits given. The coil may
have tappings for multi-band
operation. Tests made with an
efficient 80m coil, tapped fot 15
and 20m, showed no measurable
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Tuned, doublet, zepp, etc.
4

4

4

Tx::::::‘_:;::: = T
U y X

3 1

——d - T

Fig. 6: Coupling to twin feeders.

loss in signal strength compared with a coil wound
for 15 and 20m only.

In any of the circuits a capacitor is sometimes
included in series with the link so that the
reactance of this may be tuned out.

Various particular circuits are seen and aim to
avoid band switching or secure some other
advantage. One is shown in Fig. 9a. V(I
and VC2 allow series tuning of 1.2, VC3 being set
at minimum. [f parallel tuning is required VC3
is used. Another circuit is that at B. VC3 and
VC4 are in series across 1.3, L4 being high
impedance at this frequency. When the frequency
is that covered by L4, VC4'is effectively in parallel
with VC3, the few turns of L3 having little effect.
The aim is to cover two or more bands without
switching. In general the circuits shown earlier
give at least equivalent results.

vC

L
TR e .
S EERE (

1
2
= ()

X wave

Fig. 7 above): Series tuning for Marconi aerials.
Fig. 8 (below): Circuits using series tuning.

Open wire feeder to
zepp o doublet A

Open wire feeder to
zepp or doubletr A

Link %
(b)

Lm% ¥

(a)
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Practical Construction

For receiving only, receiver-type coils and
variable capacitors may be used. A 100pF or
200pF air-spaced variable capacitor and coil
having about 30 turns of 22 s.w.g. wire will allow
coverage of 15 to 80m bands in most cases. It is
necessary either to use bare wire with spaced turns
or to provide tappings so that clips can be
attached at several points. Using the circuit in
Fig. 5a one clip may be used for aerial, one for
receiver and one to short turns on L1 to allow the
required band to be reached by VCI. Other
circuits may be used in the same way.

For transmitting with other than low power the
coil must be of generous size, wound with stout
wire. Many surplus self-supporting and similar
coils are satisfactory. An Eddystone ceramic 24 x
Sin. former is obtainable which takes up to 26
turns of 12 s.w.g. wire and is suitable for 10-80m
with power up to 150W. For 160m more turns
will be required, but power is low, so a solenoid
of cotton or enamel covered wire is often used,

With  series tuning receiver-type variable
capacitors may be used as voltages are low here.
These capacitors spark over with other than low
power in parallel tuned circuits, so components
with spacing similar to that found in the
transmitter pi-tank anode position are necessary.
The capacity is often not too important as larger
values to hand may be fitted.

Some typical coils and capacitor values are
given in the table. Any reasonable s.w.g. and coil
size can be satisfactory, the number of turns being
adjusted if necessary.” Coils should be efficient—
self-supporting or on low-loss
formers and of large diameter
and stout wire.

The simplest method of
construction is a flat base-
board, carrying coil and vari-
able capacitor. Clips on short
leads will allow capacitors to be
in series or parallel as wanted.
An obvious development is to
add a mulii-way switch to give
band selection. For Fig. 2b a
single pole 12-way switch is suit-
able. Other circuits can use a
two-pole, five-way switch for five
bands, tappings being soldered to
the coil. Components may be
housed in  any convenient
cabinet. For coaxial input a
coaxial socket allows the trans-
mitter to be connected, using a
short length of 75Q or similar
cable equipped with plugs.

Coaxial or low
impedance twin

lead teeder i
ih
=1
==
Adjustments
For receiving only, adjust-
ments are directed towards

securing the best signal strength.
A tuning or signal strength meter
should be fitted to the receiver if

(c) .
not present, Adjustments can be
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m

B d individ l K34 32[- QS150/15 VX3256 4/~ | 5B254M gg/- 6I4WA 13/- 1‘2;\5\'7 12/- 81 g;— 9(:04 g‘g
I KTSC 22/- 10/- | VX&122 5f- | 5B250M 35/~ 615 -|12BA6  5fa|82 - | 9006
L2 new individuaily RT. 8/-1 Q81202 8/ | VX3124 5/- | SR4LY  9/-) 6FIG 2/8 12BEG  7/- ¥4 8/-C.R. ’(l;ubes
QVo4/7 B2 | W 5~ | 5T4 7l-| 65 3/6|12BH7  7/-|%542 8/-|CVY 1596
checked and guaranteed R3 8/ 8- |5U40  4/6]6J6W  8)-{1208 31 21OVPT (091) 55/~
KTs3  4/-| RG4/1250 8/- | 5VIG  8)-|HITG 5/-|12H6  2/-| 7-pin 2/8|E4504/B/16
KTo6  12/8 60/- 7/6 | 5X4G  8/6]6JTM  8/-|12J5GT 2/6|220PA /- 28/~
v A L v E S KT67 15/- | RK72  6/- 8/~ |5Y3G /-] 6KOGT 5/6|12J7GT 6/6|220TH  4/-| VCROT 28/-
KY7i6 88 |8L30P 15/- 8/- | 5Y3GT 5/-|6 12K7GT 2/-|22500 8/~ VCR13830/=
AC/HL 4/6 | DL96 6/ KT8 20/- | SL30  12/8 5/ | 5YSWGTB 12K&M 10/-|307A 5/8( VCR138A
ACP4 6/- | D810 8/- KTW61 4/6 | RP2 8i6 4/ 9f- 12QTUT 3/3{s100 25/~ 40/-
ACGPEN 5/- | DLR19 15/- KTW63 2/~ {83141 1/6 8/~ | 574G 6/6 128AT 7= {3508 8/~ VCR139A
ALG0 5/ | ESOF 23/ KTZ4L 6/- | 896l 1/6 1/- | GZ4GT 8- 124C7  4/-{357A 7l 35/~
ARP3  3/- | ES8CC 12/ KTZ63 5/-[BP210  8/8 20/- | 6AB6 4f- 12383 A 5/-| VCR517 35/
ARPL2 E90CC 10/~ M8100  §/- | 9TV280/40 10/- ZA(‘J 22’& }iitlﬂ vcnsnnl
ARP24 E1148 8 MRL$2 12/- 8/- | 6AGS / 2847 - -
ARP34 ?AII? E1268 5%’/. MRl 7/- | BU2150A 5/- | 6AGT 6/~ 128K7GT3/- (7 VCRS17C
ARS8 5/- | 1415 30/- MH4 5/- 10/- 30/- | 6AHE 10/~ 123NTGT 40/-
ARTP1 - | ®1524  12/6 MHLD610/- | 811G12 10/~ 8/- | 6AT7 3/~ 5, 3BP1 30~
ATP4  2/3 | EASO 1/« ML6 8/-| T41 8/6 8/- | AKS 5/= 128R7  5/- 3¥P7  45/-
ATP7 5/6 | E173 - N78 156/~ | TLOX-20 7/6 | 6AK7 8- 12Y4 2/ 3EGL  40/-
AU7 55/- | EABCS0 5/9 NE17 - - 3/- 1 6ALS 3/~ 7 1247 - 5PU£ 30/~
B6H 15/~ [ EAY1 3/6 0OB3 7j~ | TP22 57~ 8/- | 6ALGW 7/-| 6RT 5/6115D2 /-8 5FP7 12/6
BD78 40/~ | EAT42 8/- ou3 5/=| TP25 15/~ 2/6 | 6AM5 2/ 63A7 7(-|19E2  15/- RRD  44/-
BL63 10/- | EB34 1/8 o3 5f= | TT11 5/ 6/~ | 6AMSE 4/-| BRATGT 6/6|19G3 10/~ Photo Tubes
Bs4 8/- | EBY1 3/~ 0Z4a 6/- | TT15 85/~ 71- | 6AQ5 7/-| 63K7GT 4/~ (1966 9/- G316 /!
BY5 20/- | EBC23  6/- PCCr4 5/~ | TTR31 45/~ 4/~ | BAQSW  9/={ 63CT kS 5
B384 87/8 | EBC4L  7/- PCCe5 /- | TZ0520 4/~ 4f- | 6AS6 4/-| 68C7GT 5/-
B2134 168/~ | EBC81 5/~ PCCRO 10/- | TZ20  18/- 4/- | 6AS6W 9/-| 63FGT 5/8
BT19 25/- | EBF80 5/~ PCFE0  8/68 | US1 30/- 4/- | 6A87G 20/-
BT35 25/- | EBF83 7/8 PCFu2 6/6 | Ul2/4 8/~ 5/~ | 6ATE 3/8
BT45 150/- | EBF89 6/8 PCFE4  6/-| U7 5/« 3/6 | 6AU8 7/~
BT83 35/- | BC32 4/~ PCLSL 9/~ | U18 8/- 5/- |6AX4 8/~
cesL 2/- | EC63  12/6 PCL®2 7/~ U2 1iy4- 4/8 8/- 5
CL33 8/~ | EC70 4/ PCL23  8/3 | U27 8/ 2/- 2/6] 68L7GT 5/6 |28
Cv7l  3f- | EC90 2/~ PCLR4 7/ | U2 4/8 5/~ 4/-| 63N7  3/8|*
CcviT - | EC91 3/- PCL85 8§/6 | UABCS0 6/- 6/~ 5/-| 63Q7GT 8/~
CVi02  1j- | ECC8L 4/~ | ESU208 /- | PCL83 8/- | UBC41 8/~ 8/~ 4/3) 6337 2/~ 30/~
Cvios  4/- | ECCs2  5/- | EY51  5/8 | PEN25  4/6 UBFS80 5/6 7= 7/} 6U4GT /6 2
Cvaood 7)- | ECC83  6/- | Eyss  6/6 | PEN46  8/- UBF89 6/8 3/- 8/-{6V4G  5/-|3 5 10,0
COvaola 7/- | ECCs4 b/8 | EY9l  3/- [ PEN20043/- | UBL2L 11/- 2/6 8/-{ 6V6GT 7/8 ; £4
CV4013 i 6/6 | EZ10 6/6 | PL3G 7/8 | Ucess  6/6 12/6 9/-| 6V6M 8/~ 9 T25A 30/~
Cv4025 10/ | ECOS8  9/- | Ez41  6/8 | PL38 16/ | UCH42 8/ 22/6 2/-|6X4  3/8 7264 19/-
(V4046 40/- | ECCOT  4f- | EZ80  5/6 | PL81 7/ |UCHSL 6/ 80/- 2/8) 6X5G 5§/} i
CV4049 6/~ | ECF82 7/ | EZ81 3/6 | PL82 5/~ | UCL82 8/ 12/- 8/~ 6Z5GT 5/3 Transistors
Y3l 816 | ECH42 8/- | F/6067  5/- PL83 8/- | UCL83 10/~ 5/~ 4/-| BY6G 6/-1350W4 0cCle6 PI-
DL 1/6 | ECHs1 5/- | B/s06l 5/~ | PL84  6/6 | UF4l 7/~ | BA4 4/~ - 3/-| 6-30L2 10/-|35Z3 ocee 28/~
Dil 8- | ECH83 7/8 | /6063 4)- | PM24A b/~ | UFS9 8/~ | 3A/108A20/= 3/-| 624 3574GT 6, 0C25 12/
Dol 8/- | ECL80 6/- [ FW4/5008/8 PT15 10/~ | UL41 8/~ | 3BA/4GT 35/~ 4/6 | 7B7 3526GT 0C14 8/-
D77 9/3 | ECLS2 7/6 | FW4/8008/8 | PT25H  7/6 | UL84 5/68 | 3A/167/M 80/~ | 7C3 37 0Cc4s  5/-
DA30 12/8 | ECL83 10/- | G1/236G 9/~ | PT25M 7/6 | UUS 7l- 25/ 9/-| 708 38 oc7L  4/6
DAF96  6/- | ECL86 10/ | G1/370K PX4 4/- | UU9 8/6 | 3B7 3/-| 7CT 41MP ocre 8)-
DD4l  4/- | E¥36  3/4 20/~ | PX25 f- | UY21  7/6 | 3B24 8/-| 7H7 41A/160N OCBIM 7/
DET5 8/- | EF37 7]~ | G50/2G 5/~ | PY¥Y33  8/6 UYyss  §/-|3D8 5/3|7Q7 0Cs2 10/~
DET20 2/- | EF40  8/- | G180/2M1b/- | PY80  5/6 | V1120 4/ 3E29 5/9]7V7 2158G /- |6 oci2e 16/~
DET25 15/~ | EF50 2/6 | GM4 45/- | PYSL 518 | V1507 5/- 1 3Q4 i-| 724 GOL6GT 8/-|6064 7[-|0c2o0 10/6
DF73 5/ | EF52 8/- | GZ32 10/- | PY82 5/~ | V1924 20/~ | 3Q6GT 7/- 6/-| 8D2 53A 716 6065 6/-|XC141 10/~
Pro1 3/~ | EF53  4/6 | Gz34 10/~ | PY83 6/~ | VMP4S 12/- 1 84 6/6|9D2 57 8/-|60R0  £2/-|XCl142 15/~
DF92  8/-| EF55  8/- | H63 7/- | PY800 6/6 | VP23 3/-|38Vd 4/8] 96 58 8/-17193 1/9]XC155 20/
DF96 6/ | B¥71  7/6 | HKs4 22/6 | PZ1-35 9/ | VP133 9.} 3X3 5/-{ 12A8 59 8/-|7475 2/-|XCL66 22/8
DK92  8/8 | EF72 5/- | RL2K 2/8 | PZL-75 12/- | VR99 8f= | 4C27 5/-| 124B7 5/-|75 5/68(8013A 25/~ [2N502 47/-
DK  6/6 | EF73 5/- | HL23 6/~ | QP21 6/~ | VR105/305/- | 4D1 4| 12AHB 11/-(76 5/-|8020 8-|2N247 9/6
L2 5/~ | EF74 4. | HL23DD b5/~ | QP25 5/~ | VR150/305/- | 5A173G  &/- 8/-| 12AT7  4/-|77 8/6|9001 3/-[2N585 10/8
DI93 8- | EF80  bj- | HLaL  4/- | QP230 b/~ | VU3SA  4/- 5A174G 5/~ . 2/8]12AU7  5/-178 5/-|9002 4/6[2N1090 20/6
DLS94 5/8 | EF8L 6/- | HVR2 9/~ | QBO5/10 5/8 ' VU3 8/~ | 5B251M 25/ | 6HOM ~ 1/61 12AX7 6f-180 5/619003 8/-12N1001 29f.

]
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. All UK., orders below £1, P. & P. 1/-; over £1, 2/-; over £3, P, & P, free,
.0

MARCONI COMMUNICATION
RECEIVERS CR. i150. Frequency
coverage 2-60 Mc/s in 5 bands. Two Ifs
Ist 1,600 ke/s, 2nd 463 kc/s. Image signal
protecting over 40 dB up to 30 Mc/s and
20-40 dB from 30-60 Mcjs. Self-checking
calibration (built-in calibrator), Stabilisa-
tion of supply and temperature com-
pensation. Electrical and mechanical
indicator Bandpass from 100 ¢/s to 10 ke/s
bandspread. Metering and visual tuning
in 5 stages. Acoustic filter associated with
100 ¢/s. Bandpass position for CW recep-
tion. Facilities for diversity reception.
Excellent checked condition, £39. Mains
P.S.U. by P.C. Radio £4.10.0 Carriage 30/-
CR.150/2. Frequency coverage |.5-22 Mc/s
in 4 bands, all other features as in CR.150.
Price £31. Carriage 30/-.

P.F. RADIO’S mains P.S.U. for above,

H.R.O. SENIOR TABLE MODEL in
excelient, fully checked and tested con-
dition together with set of 8 general
coverage coils and mains P.S.U. £28,
Carriage and Packing 30/-.

ORIGINAL MAINS POWER
SUPPLY UNIT FOR H.R.O, RE.
CEIVER, 260/!15v. Brand New 65/-
P. & P, 5/-,

VERY HIGH CLASS COMMUNI-
CATION RECEIVER TYPE BRT
402E, 150kc/s-385 kg/s., 510 ke/s+30 mcfs.
Fully tested £60. Carriage 30/-,
EVERSHED MEGGER CIRCUIT
TESTER. 2 ranges O to 1,000Q2, 100Q
to 200,000Q2. With test leads, leather
carrying case. Tested £4.19.6. P. & P. 3/6.

.D. 2/6 extra. Overseas Postage extra at cost.
PANEL METERS (round)

500mV 33”7 DC 3216
500mV* 34" DC 35/-
500mA* 1 DC 22/6
~ 500 microamp 33" AC 2216
500 microamp* 2”7 DC 19/~
0-500 microamp 24 DC 226
25-0-25 mA 7 DC 45/-
150-0-1500 mA 3 DC 29/-
0-500 mV 34" DC 3216
0-15V 2 AC 1716
0-50 V 23" DC 28/~
0-150 v 21" AC 24/-

*Projection type.

2 KW ULTRASONIC GENERATOR
together with power supply unit for
200-250v. AC. Complete two chassis with
interconnecting cables. Frequency 37 to
43 kcfs adjusted by fine control. Peak
output 2kw, average output 500w. Com-
pletely new with valves and manuals £65.
Carriage paid U.K.

VARIOMETER for No. 19 set, 17/6,
P. & P. 3/,

AR88D RECEIVERS. Fully recondition-
ed, £55, rebuilt models £85. Carriage
paid U.K.

P.C. RADIO LTD |

170 GOLDHAWK ROAD, W.I2.

Shepherd’s Bush 4946
Open 9-5.30 p.m.  Thursday 9-1 p.m.

THERMAL PLUS MECHANICAL
CIRCUIT BREAKER FOR A.C. & D.C.
Current | amp. Protects against shorts
(instantaneous cut-out at approximately
8 amps) and against overloads: |8 amp
30 seconds, 2-| amp 15 seconds, 2:5 amp
8 seconds. Delayed cut-off may be ad-
justed to different currents and times,
Separate pair of contacts to indicating
device. Dimensions 3% x 1§ x % in.
Price 12/6. P. & P. 216,
SEMI-AUTOMATIC BATTERY
CHARGER “Baby Esstron”. Initial
charging rate 3:5 amps DC automatically
reducing to 1-5 or lower (depending on
specific gravity of battery acid). As the bat-
tery receives the charge indication lights
indicate visually the high current or when
incorrectly connected. Meter incorporat-
ed. For 6 or |2v batteries. Mains voltage
200/240v AC. Price £3 P. & P. 4/6,
ARBSD INSTRUCTION MANUALS,
20/-, P, & P. 2/6.

TELEPHONE HANDSET. Standard
G.P.O. type, new 12/-, P. & P. 2/-,

NEW DHR. HIGH-RESISTANCE
HEADPHONES. 14/, P. & P, L6,
WIRELESS SET No.52(CANADIAN)
Complete station consisting of Trans-
mitter. Receiver, supply unit for 12 v.
All contained in special carrier, {:75-16
mefs in 3 bands. 813 as output valve.
45.75 w. phone and MCW, 70-100 watt
CW. M.O. or crystal. Receiver includes
crystal calibrator., Tx can be exactly
tuned to Rx frequency. Noise limiter.
Sidetone. Loudspeaker on receiver with
onjoff switch. All brand new with acces-
sories. Export. Price on application,

WWwW.americanradiohistorv.com —



www.americanradiohistory.com

772

PRACTICAL

WIRELESS January, 1966

rA_BARAND NEW AMFM (V.H.F.) RADIO

GRAM CHASSIS AT £13.13.0  (Carriage Paid)

Chassis size 13 3% 67 x 3. . New mﬂummture Diad 14} x 41u. in 2

colours, predommantly cream. 200-250v. AL,

P A 3 ( Ae., I, and Dipole *mkem Five pusibuttons—

( a F. M, and Gram. Ahigned awd tested. O.F. Transormer,

’ ontol. RUTE qulo M. 20 P M. SN-9% Mers, Valves LZBO rect.;
°RQ,

1 Best, EL¥L BOUS, 3-0hin speaker requured.
9x bln Ll,l i TICAL SPEAKER 20/~ to purchasers o; this chasyia,
TERMS: (Chasvis) £8.10.0 down and 5 monthly payments o1 £2.4.0, Cheap
Ruom Dipowe tor V.H.P, 12/6, Ieeder 8d. per yard,
ALTERNATIVE DESIGN. =inular to above chassis. With addition of
Shortwave 6-17 Me/s. Price £15.15.0 (carr. paid), TERMS: £8,10,0 down
and § monthly payments of £2.4.0, Total! H.P. price £18.14,0, Circuit
diagram 2/6. Carriage to N, Ireland 20/- extra.

2-VALVE GRAMOPHONE AMPLIFIER
Price 37/6 (P. & P. 2/6)

Overall size 4° wide x 5” high x 24°. Volume and tone controls, Mains lead.
Screened lead input. With output transformer for S-ohm. For series
connection to Garrard and B.8.R. Autochangers and Players, bhaving 90v.
tapping. Valves UY85 and UCLS2.
Can also be supplied on fabric covered board with mains transformer and
8% x 47 gpeaker. Valves EZB0 and ECLS2 at 55/, (P. & P. 5/-).
3-valve (ram. Amp. Board 14" x 74" (x2}” overall) UYS8s, UCCE6 and
UL&4 with Bpeaker 7° x 4°. Price 70/-. (P. & P.
BATTERY ELIMINATOR

For 4 low consumption valves (96 range) 90v. 16mA and 1.4v. 125mA, 42/6,
{4/- post), 200-250v. A.C. Also for 250 mA, 1.4v. and 90v. 15 mA at same
price. Two units each 33" x 33" x 13-,
b TAPE RECORDER AMPLIFIER
Fully built. Front papel 12} x 8in. Cbassis size 104 £ 5 x 4in. Valves
EF88, ECC83 and 2EL84. Controls (1) Mic. Vol. (2) Tuuner/P.U. Vol.
{3) Phy back or monitor, (4) Tone, 2 jack sockets for Tuner/P.U. and

Mic-switch for superimpose. parate power pack cont g trans, and
rectifer. For Collaro studio deck only. Price £8.14.0 (6/- P. & P

SELF-POWERED V.H.F. TUNER CHASSIS

Covering 88-95 Mc/s. Dims, 8 x 6 x 6in.
high. Valves ECC85. EABCS80 and
QEFBO- with metal rectifier. Mains
ormer. Fully wird and tested
ONLY £8,17.8 (carr. pad). Room
dipole 12/8, Feeder 6d. per yard.

8 WATT PUSH-PULL O.P. AMPLIFIER
£5.5.0 (6/- Carr.)
200-240 A.C. mains. Bass, treble
and vol, controls. EZ80, ECCSS

EL84. Chase!

papel, With
Cream/Black control panel whole
length of front chusi&

PEED AUTOCHANGERS

GARRARD AUTOSLIM ..,.,.. 960000 £6.10.0
GARRARD AUTOSLIM STEREQ £68.0.0
GARRARD A.T.6 £10.0.0
GARRARD A d 10.10.0 (2 wins. from 8tation and Buses.)
GARRARD 3000 £8.19.8
GABRARD £0.9.0

The

SUPER 6 |

LONG & MEDIUM WAVE |
TRANSISTOR RADIQ %

Aspualte radio wvadihie asa Kt or ready bt The <parkling peronmance
d d o~ puh fntsh of the copleted receiver dive you value ryuivalent to a
1, 0 commerciad wodel.
* Al new parts. sk 6 tranastors and diode, % 3301 W ontput. % =uperhet
caemr. Feree rod aer * Wevwonth {adio printed cirenit board
K Component pasitions and retelence pumc(l on back of Loard. s Nicely
styled womdenu eabinet, 11~ 73 x i ip, Y% Vinyl eovered in varions
colias, e 4 A 4in. speaker gnmz goold bass aud trable response. v hull
iitruction booklet 2f-, I'ree wath kit. % LF. irequency 470 kejs. % laning
up service i cequized, % All parts supplied separately, Wrnite for fist, = 4.1,
please. % Yv. lntter; required. VT ur PP.8 (5,9 with kit),

£4.0.0

PLUR 5/- POS COMPLETE KIT ONL Y
GR FCLLY BUILT £6.17.6 Tar & Carr. Paid

V.H.F. Pre-amplifier with high signal-noise ratio and gain of at least 3:1
under average iringe area conditions, Metal container 83 x 54 x 13m. high,
with strap for eaves, loft or skirting #xing. 9 volt battery opcmted using
tragsistor AF114. Covers all British and some Continental stations, S~ to 10§
Mc/s, Order with contidence otTanAproved reception, Price 38/8 .3/~ P. & P.)

OR!

Packet of 3 coded RF tramsistors (equivalent of OC44/5) 7/8 post paid.
Set of 6 transistors and diode with circuit dhgr.xm. Neatly packed in fosm-
lined box; useful for presentation. 15/« post paid,

4 TRANSISTOR
MINIATURE PUSH-
PULL AUDIO
AMPLIFIER HIGH
IMPEDANCE

PR!HTED cmcm'r 4in. x lHn x an. over transformers, Output for
record player and intercom.
9 vnlt battery required. Frequency nnge 100 cps m 25 cha Push-pul}
output class B, Instruction sheet provided. Full: reldy for use.
Three types, 200mW 85/-; 500mW 41/-; 1.2W 57/6. (P & P

AMERICAN BRAND RECORDING TAPE

FULLY GUARANTEED AT RECORD LOW PRICES

MYLAR BASE

7in. Stand, play, 1,20018, 18/6
7in. Long play, 1,8001t. .., . 19/8
bin. Double play, 1,200ft. , . 15/«
b%in. Double plny. 1,8001¢. o 28/8
7in, Double piay, 2,4007t. o 25/-
3in. Triple play, 4501, (Phln o 12/¢
8}in. Triple play, 600it. (Piain wmu boxel) . . 14/~
4in. Triple play, 900ft. (Plain white boxes) . 22/8
Sin. Triple piay, 1,800{t. (Plain white boxes) , . 42/
7in. Tripie play, 8,600ft. (Unboxed) o 78/~
ACETATE BASE

5in, Stand. play, 600ft. ..., 8/

7in. Stand, play, 1,200t ,, 1l/- 8/8
bin. Long play, 9001t....... 10/- . 4/11
5tin, Long p ay, 1,2001t. ,, 18/8 8in. Double play, 3008, ., 7/8
7in. Long phy,lSOO(t 5/=

U
ostage 1/- per reel (4 or more post free)

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.
Alderahot 22240

CLOSED WEDNESDAY AFTERNOOXN
TALOGUE 8d.

Regret overseas orders cannot be executed

TRANSISTOR
SUBSTITUTION HANDBOOK

New 6th Edltlon by SAMS. British, Amert-

can, Jap, ete. 12/6. P. & P. 1/-,

Amateur Radio Call Book, new 1966 ed. by

R.8.G.B. 6/-. P. & P. 8d.

Servicing Electronlc Organs by Pittman,

30/~ P.&P.1/3.

’I‘roubleehootu;f with Test \leters (VOM
VTVM) by Middleton. 21/-. P. & P, 1/-.

Solid State Power ﬂupplles and Conver-

ters by Lytel. 20/-. & P.1/-.

101 Ways to use your Oscilloscope by

Middleton. 21/-. P. & P. 1/-.

Transistor Heotronlc Organs tor the

Amateur by Douglas. 18/-. P. 1.

Where possible 24 hours servlce guaranteed

UNIVERSAL BOOK CO.

12 LITTLE NEWPORT STREET,
LONDON, W.C.2
(adjoining Lisle Street)

WHEATSTONE BRIDGE Kl'l‘ Set of 18 WW, }%
18 10 to

1L1d g

With cu-cuit ietructions, 67/8.
PRECISIOH WIREWOUND RESISTORS 1 Watt,

1% 8/-; to 20K 4/8; §% =dd 84, Your
value wou.nd to order.
HIGH STABILITY RESISTORS 1% {W, /- each.
Full range 100 to 10M 0, plus many special multi-
meter values.
NOUGHTS AND CROSSES MACHINE Uses switches
and [amps only, cannot be beaten. Circuit, wiring
diagram, instructlons, 8/6,
BINARY ADDER/SUBTRACTER Another switch
and lamp design to make a demomnstration model,
3/8.

MULTIMETERS EP10K, 10K (}/V, 87/8 post 2/-;
EP30K, 30K 5/V, 108/- post 2/8; EPS0K, 50K Q/V.,
145/- post 2/6. Avo Muitiminor £9.10,0 post free.

PLANET INSTRUMENT CO.
25(W) Dominion Avenue, Leeds 7

N.S. KITS

No Soldering — No Drilling

High performance Medium Wave Radio

you can really build yourself. Unique

kits that really work with add-on kits

to increase power and range. .
Kit No, NS.IVM, 47/¢
Postage & Packing, 3/3

Full details sent on receipt of stamped

addressed envelope.

Circuit diagrams and details send 2/6.

(deductible on order).

6. A. TAYLOR LTD.

2] HYDE ROAD, DENTON
MANCHESTER
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on a strong signal in the band, the tuner then being
left alone. If tappings are murked or selected
with a switch this allows easy resetting for a band
with

WIRELESS 773

be adjusted for maximum aerial current on the
r.f. meter i fitted. If a field strength meter is
available this naturally offers a means of

in conjunction with a wvariable capucitor tuning up.

numbered dial. It will probubly be found that the transmitter
I'he benefit secured from a tuner may be  pi-tank can be operated into a wide range of
- impedances which may be avail-

T eeder o .
v{'o'"a'erm able by ditferent adjusiments
of the tuner. All these may
«—Feeders—») result in a similar radiated sig-
‘:::—:::-ll/( nal. though some produce high
Z F L) 13 standing waves on a coaxial line
e VComta from transmitter to tuncr. If this

~i

L4

:

&
/I

line is short losses are negligible
and the transmitter pi-tank can
return the reflected power as if
operating directly into an aerial.
On these grounds the presence of
a low standing wave ratio in the
position in Fig. 1 indicates

VC

power is flowing from the trans-

ey
-—
v

‘ Link }

Twin feeder to aerial

mitter to the tuner and aerial;
but a high standing wave ratio

{a) (b}

Fig. 9: Two multi-band systems.

considerable if bad mismatching atherwise exists.
Numerous communications receivers have 750
coaxial input and. using a circuit like that in
Fig. 4, can give a great increase in signal strength
with a A/2 end-fed aerial. When using the receiver
with a Zepp or tuned doublet the tuner is
practically essential for maximum results.

With a transmitter several methods of adijust-
ment are possible. One is to load the transmitter
into a 75Q carbon resistor of sufficient power
rating. then leave the transmitter tuning as nearly
as possible untouched while setting the aerial
tuner. Another method. useful with a receiver
having 75Q input. is to adjust the tuner for best
receiver signal strength with some station heard in
the band. then to load the transmitter into the
tuner with its pi-output controls. The same tuner
may be in use for both transmission and reception.

Another method is to tune for minimum
reflected power. using a standing wave indicator
as in Fig. 1. Or the transmitter and tuner may

does not mean there is necessarily
any measurable loss in radiated
signal strength.

The readings of the r.f. meter will depend on
frequency. aerial and power and will thus change
from one band to another or if modifications are
made to the aerial-earth system. However, the
meter is useful to check that usual output is
obtained and because more current here corre-
sponds to more power radiated provided frequency
and aerial-earth system are unchanged.

With average wire aerials the length in feet for
a \/2 at any particular frequency is:

468

Me/s.

The length for a A/4 is:
234

Mc/s.

It is thus easy to calculate the length needed
for a A/2 or A/4 aerial for any band. n

STILL TIME TO SEND PRACTICAL
WIRELESS FOR CHRISTMAS

It's stifl not too late to send fellow radio enthusiasts a
Year’s Subscription to PRACTICAL WIRELESS for Christmas
... agift that will renew your good wishes month after month
throughout 1966, and brine them repeated help and pleasure.

But hurry! You must send now to make sure that first copies
arrive in time for Christmas. Simply send your friends’ names
and addresses, together with your own and remittance to
cover each subscription to The Subscription Manager (G.2),
PRACTICAL WIRELESS, Tower House, Southampton Street,
Ltondon, W.C.2. An attractive Christmas Greeting Card will
be sent in your name to announce each gift.

RATES (INCLUDING POSTAGE) FOR ONE YEAR (12
ISSUES): UK AND OVERSEAS £1 9s: USA $4.25.

To make sure of your own copy why not place a regular
order with your newsagent?

PRACTICAL WIRELESS BINDERS

The Practical Wireless Easi-binder is designed to
hold normally 12 issues, but it will accommodate
two additional copies quite comfortably.

A new version of the Easi-binder with a special
pocket for storing blueprints and data sheets is now
available. The price is !1/6d inclusive of postage.

Order your binder from: Binding Department,
George Newnes Ltd., Tower House, Southampton
Street, London, W.C.2.
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Balance

Balance

Phase
Balance

A Transistorised L.C.R. Bridge — Part Two
By Mike Fisher

is quite straightforward but care should be

taken to keep the connecting leads fairly short
and a reasonably heavy gauge wire should be used.
The inevitable resistance of the circuit wiring will
necessitate the adjustment of the 1Q standard
resistor on test. The 0-1uF standard capacitor will
be difficult to obtain to a high standard of
accuracy but this snag can be overcome by using
a normal type of component and adjusting its
value by wiring additional capacitors in parallel

C ONSTRUCTION of the basic bridge circuitry

components is as follows:

1 resistor. Build the complete bridge unit and
calibrate the main balance control by its resistance
against a suitable test instrument. If no test
instrument is available the dial can be set up by
placing 19 test resistors across the *“ X ” terminals
and adjusting the bridge to balance. The scale is
then marked at the balance point with the
appropriate value. This calibration is best carried
out on the 0-1,000Q to 0-100kQ ranges. When
the dial calibration is complete connect a 1% or

on test. The procedure for adjusting these two  better resistor of value between 2 and 10} across
-V R19 ! VR3 -9V
BI oxa 10K 82
Sre
S0k R CJ: ”5 R6
RN 0 2B 15kQ1
R12 0N <
R4 R13 1000
| a7oxa R14 kO R gg;1 A0S
RIS 10x0 e oc7 .
R16 100D [/
R17 w0 d [}
R10 e
)
R7
J Jcr}i o2k
Zro
S5k
T3
oc71
< RS
W 3300
‘Ib
S4
e s-uc i /B 4.0

Fig. 10: Circuit diagram of the complete unit.
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To B1—ve To T1(sb) To VR3a To VRSC To VR3b To B2—ve
/ / 7 ° 1 12 13 \é 19
A )
T1(pa) T‘l(sa)
gl o \ R19 b
m R Tr4
03 +
C o o '/ Tr5
To S3b
R2 T T
Dl o e‘ -} e b o
R3 + eter
E \ o o o}o e o p D [
To S4a To secty T 2001 T° \'i:lag To meter
Fl o o o q © o o © o o o o o O\ o o o
Mo\nt' Mou\ntin
NTH
h:;lesng holesg

P /r\-

R

Fig. 1!

the * X terminals, set the range switch to the
0-10Q) range and set the dial to the point at which
balance shonld be obtained, The value of the 1Q)
standard resistor is then adjusted until a true
balange is obtained at this point.

0 1uF standard capacitor. A close-tolerance
test capacitor, preferably of either 0-05 or 0-0054F
value, is connected across the “ X ™ terminals and
the instrument switched to the required range. The
dial is set to the point at which balance should be
obtained, as above, and the standard capacitor is
then adjusted until a balance is obtained at this
point. Calibration, etc., is now complete.

The detector circuit. Component values and
layout are not critical, OC7! transistors were
used for the simple reason that they were at hand
but it will probably be found that OC70, etc.,
types will work quite well in the circuit.

The oscillator circuit. Considerable variation of
component values and working voltages is
permissible with this circuit; it will continue to
function at voltages of less than 1.5V,

The ratio of the transformer seems to be of
little real importance. -3:1 ratio was used on the
test circuit but it was found that a far too power-
ful feedback signal resulted and the 470k}
resistor to the base of the transistor had to be
introduced to stop squegging which resulted. The

: Component layout of Yeroboard circuit.

value of this resistor should be adjusted as follows
to suit the particular transformer used (it will
probably be found that the circuit will still work
even if a transformer with a ratio of 40:1 is
used).

Wire up the circuit, leaving the 470k{) resistor
shorted out. and connect the 0-05u4F capacitor
across the transformer primary (connected as the
collector load). A pair of headphones is now
connected via a blocking capacitor to the transistor
collector and the negative rail. A strong audio
signal should be heard. This signal will probably
scem to be fairly pure in tone but this may be a
delusion caused by the high volume level. The
tone frequency should be about tkc/s; if not the
frequency may be adjusted by changing the value
of the capacitor in parallel with the primary
winding. When this adjustment has been com-
pleted a fairly high value resistor should be
connected in series with the phones, resulting in a
very low volume level to them. It will probably
be found that at this low level the frequency of the
signal secms to be considerably different from that
formerly heard: in fact it may even sound like a
motor-boat running at low speed. This is sympto-
matic of ‘““ squegging ", caused by too high a feed-
back factor. The short across the 470k} resistor
should now be removed. Should oscillation now
cease completely reduce the value of the resistor
until oscillation starts again. The resistor effec-
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tively reduces the magnitude of y
feedback and it will be found that \|’4
as the resistor value is increased Left-hand side
so the squegging frequently rises
until. finally, -when the correct
degree of feedback has been
obtained,. only the pure tome of
the oscillator will remain. It may
be necessary to readjust the fre-
quency of oscillation during the
setting up.

If 1t is found to be necessary
to use a very high value of R4,
such as the 470kQ shown in s
Fig. 7, it will be found that the
base bias chain, R1 and R2, will
have no effect on circuit opera-
tion. R1 and R2 can therefore be
removed from the circuit. Inspec-
tion of the waveform on a scope
will show, in the above case, that
distortion is taking place; as ltong
as squegging is not taking place,
however, the oscillator may still
be used to energise the bridge.

It is felt that ideally the trans-
former T1 should have a ratio of
about 20:1 if a pure sinewave is
to be obtained from the circuit.

It should be noted that if the
above adjustments are not made
poor detector response and faulty
balance reading may be obtained.

A suitable front panel layout
for the instrument is shown in Fig. 12 (above): General layout of metalwork.
the heading and the final circuit : . S
of the complete instrument.

orﬂl to line up
"~ with the mounting
holes in meter

{/______

\

/

= Bolt to front panel
usmg countersunk
rews, then cover
0 front panel with
vyanide

N ———

Use
self-tappin:
through rear of case

to secure chassis
in place

Right -hand side
(as left-hand side)

Components List . Fig. 13 (below): Wiring diagram of front panel etc.
The: 501+A meter is -available- s ® o a  § o ——— — rerr
from Radio and TV Components : fr = .

(Acton) Ltd., price 25s.

g Q ! +

If difficulty is experienced in (Ol

obtaining SI, the two-pole, L . il
seven-way switch, an alternative METER  verwwosrd|

would be a two-pole, ten-way
type modified as follows: Drill
and tap a 6BA hole in the switch
front plate in such a position.as
to fall between the seventh and
eighth position locator recesses.
A_short 6BA screw can then be
inserted in the hole and will act
as.a stop, reducing the number of
available switch positions toseven.

S2 the seven-pole three-way
switch, may be adapted in simi-
Jar fashion from an eight-pole,
four-way switch, available from
Radio Component Specialists, of
337 Whitehorse Road, West Croy-
don, price 6s. 6d. Alternatively"
a Wearite 12-pole, three-way
switch, price 7s. 6d. may be used
with ‘the five unwanted poles left
blank. This switch can be
obtained from L. Wilkinson
(Croydon) Ltd., Longley House,
Llangley -Road, Croydon, Surrey.

S2Ale) S1B{7)
)=

S2r(e)

BOARD
CIRCUITS
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'x* terminal

To vercboard
(R19)

T2 (P)

RVI(c)

T2(s)

Fig. 14: Wiring of S2 (mode).
Fig. 15: Wiring of SI (range).

Position of Range

S1 (Fig. 10) L [ R
I 0-100pH | 0-100zF | 0-100Q
2 O-ImH | 0-I0uF 0-1000Q
3 0-10mH | O0-ipF 0-1kQ
4 0-100mH | 0-0-1xF | 0-10kQ
5 0-1H 0-0-0lxF = 0-100kQ
6 0-10H | 0-1000pF 0-IMQ
7 I-100H | 0-100pF | 0-10MQ
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Front Panel and Chassis Assembly

The prototype instrument was designed, from
the mechanical point of view, to fit into an
instrument case that was available at the time and
no eftort was made to miniaturise. While it is
unlikely that the same mechanical dimensions will
be used in any instrument built by the reader the
general constructional details used in the proto-

COMPONENTS LIST

Resistors

Rl 10kQ 109, RID 1Q

R2  1-5kQ 109, RI2Z 100

R3  1-2kQ 109, RI3 100Q

R4 470kQseetext RI4 1kQ

RS 15kQ 109 RIS I0kQ [Seetext
R6  I5kQ 109, RI6 100kQ

R7  1-2kQ 109, RI7 IMQ

R8  1-2kQ 109, RI8 10002

R9  390Q 109, RI9 9kQ 10%,

RI0O 4.7k 209,
Al resistors $W minimum

Potentiometers:

VR 1kQ wjw linear 19 .
VR2 1k w)w linear I"};}'"ge IR
VR3 10kQ Carbon Linear

Capacitors:
Cl  0-05uF (see text)
C2  O-IuF
C3  0-1uF 19, (see text)
Semiconductors:

Trl Dl
Tr2 D2 | Any
Tr3 g‘gﬁpgz’ D3 >Germanium
Tr4 pish D4 | Diode
TrS D5
Miscellaneous:
Tl 20:] to 3:| (see text)
T2 I: Veroboard
S| 2P 7TW 3% x lin,
S2 7P 3W
S3 IP 2W self return
S4 2P 2W
Ml 0-50uA
Bl  9v Separate batteries must

B2 9v [ be used

type may be of interest. )

The dimensions of the front panel are 114 x
6%in. This panel may be cut from sheet aluminium,
plywood or hardboard.

The two side members are cut from alu-
minium, and bolted to the front panel as
shown in Fig. 12. The securing screws should
be countersunk flush into the front panel. The
right-hand side member has the meter holted to it
as shown. Clinch nuts are secured to the rear
flanges of the side members and holes cut in the
rear of the case to line up with them; the chassis
can then be held secure in the case by screws at
the ‘rear, leaving the front panel free from
unsightly screws.

Resistors R11 to R17 should be soldered directly
to the contacts of switch Sl. ]
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HIGH
WATTAGE
LOADS

by C. L. Jones, B.Sc.

electronics are designed to dissipate a

comparatively small quantity of energy.
Occasionally higher voltage components are
required, for example as “loads” when testing
equipment. The problem resolves itself into two
categories—that of comparatively small currents
at high voltages and that of high current at low
voltages. .

THE most common types of resistors used in

Low Current—High Voltage

The original need for such a load occurred when
the voltage-current curve for a power pack of
maximum power output, about 30W (300V at
100mA), was required. A rheodstat to cope with
this would be expensive and so the circuit given
in Fig. 1 was used.

O
HT+
3 6L6
/; or 6V6
4 | | Heater
transformer
5
8
‘b
R1
R2
X
Y
HT—
O

Fig. I: This circuit eliminates the use of a rheostat. The
transformer is optional as heater supplies can be obtained
from the transformer under test.

Almost any output valve can be used but the
original rig employed a 6L6 which had been
discarded because of a broken spigot. The current
taken by the valve is varied by means of R1, the
fixed resistor R2 limiting the current when R1 is
at minimum,

The values of Rl and R2 will depend on the
use to which the circuit is put. R1 limits the
current when R2 is at minimum. When assessing
the value of R2 the following points should be
borne in mind:

(a) If R2 is too low then the minimum current
taken by the valve is high,

(b) If R2 is too high adjustment of the current
is difficult, especially when the current is high.

The maximum current for the valve has been
exceeded by as much as 509 but only for short
periods. Since valves which are past their best
are used the risk is felt to be justified. Readings
can be taken very quickly so that prolonged over-
loading can be avoided.

500

~

N

400

w
Q
i)

8

Output voltage -

o] 20 40 60 80
Output current (mA)

100.

Fig. 2: The graph obtained by using the circuit of Fig. /.

Fig. 2 shows a graph obtained using the circuit.
It could be used to provide data to stabilise the
power pack. The power pack in question is used
with different pieces of test equipment which are
used too infrequently to make it worth while
providing each with its own power supply. The
test instruments have widely different h.t. require-
ments and the graph is used to find a suitable
resistor to put in series with the supply. Thus
cach piece of equipment has a built-in h.t. dropper
and a decoupling capacitor which enables it to be
plugged directly into the power pack and provides
additional smoothing. )

A second unit has been built employing a 6V6
to test the regulation of a power pack designed to
operate an amplifier and a tuner, the latter being
switched off when the amplifier is used for records.
The effect of switching one load off or on can be
determined by setting R2 so that the valve takes
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the same current as the equipment it is simulating.
The circuit can be wired up when required or built
into a small self-contained unit. The transformer
shown in Fig. 1 is optional as heater supplies can
be taken from the transformer under test.
Multi-range meters can be used to measure the
current and voltage. They previde a *fixed ™
load; R2 can be adjusted until the milliameter
registers the required current, then the meter can
be replaced by a *short” across X and Y.
Details of Rl and R2 are given below but
should only be used as a rough guide as the exact
current depends on the h.t. voltage and individual
requirements may enable more suitable values to
be used. The last two columns were determined

using the power pack from which Fig. 2 was
drawn.
Min. Max.
R1 R2 Current  Current
6V6 1000 10k 6mA 130mA
6V6 5005} 10k} 6mA 60mA

The maximum power dissipated by R2 in the
case of 6V6 is just over 1W. An old standard size
(14in. diameter) wire-wound potentiometer should
be used rather than the more modern miniature
type.

75 /

70— /

65

/
7

55 /

3
[s]

Resistance (Q's per yd.)

5.0
(o] 1 2 3 4 5
Current (Amps)

Fig. 3: Graph showing how resistance of metallic conduc-

tors increases with rise in temperature.

High Current—Low Voltage

Testing power amplifiers can be a noisy business
if the outputs are fed into a loudspeaker, so that
dummy loads are required if the family or neigh-
bours are not to be disturbed. Further, if feed-
back loops are connected the wronz way round
sensitive speakers can be damaged, so that some
less delicate load is required. Resistors as
described below have also been used in series with
a power supply when charging small accumulators
at a constant current. )

Theére are several different types of ** resistance ™
wire available, each with properties suited to

" PV PN PN
M ATAAA'A AT IR N LY HAYIC N E T LY IAA R I rS R s e ey
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4BA

Resistance
wire 7

Fig. 4: Method of connecting resistance wire.

particular applications.  Convenient sources of
resistance wire are electric fire elements, especially
the type obtained as tight coils, which are then
stretched backwards .and forwards over a
rectangular ceramic former. A 1kW element of
this type is made from about 10yd of 25 s.w.g.
“nichrome ” wire. This is a nickel-chromium alloy
which can stand up to high temperatures. The
resistance of this particular gauge of wire is almost
exactly 50 per yard at room temperature. ‘Thus
the length for any particular resistance is easily
calculated.

The resistance of metallic conductors increases
with. increase. in, temperature and a sample has
been tested -to determine the heating effect of
current passing through it. The results are shown
in Fig. 3. Thc length of wire can be adjusted to
give correct resistance at any particular current.
For these tests the wire was Kept stretched out
horizontally and it should be remembered that if
it is coiled tightly heating will increase.

Fig. 5: Method of eliminating "‘kinks” in wire,

The temperature of the uncoiled wire rises
above the melting point of solder with currents
as low as 2A. so that connections are best made as
shown in Fig. 4. In any case it is difficult to solder
this type of wire. The ends of the wire can be
clamped between washers under 4BA brass
terminals;  these help to dissipate the heat
generated in the wire. Large diameter coils should
be made and if -housed in a container this must
have well-ventilated sides.

Resistors made in this way are not ‘‘non-
inductive . but at low frequencies this should not
be much of a problem. The wire may be freed
from Kinks by looping one turn around the shaft
of a large screwdriver and pulling the wirc as
shown in Fig. §.
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FIHE meter was primarily designed for use in
transistor experiments connected with the
design of apparatus. It is often required to

monitor base and collector currents, and also
collector voltage. These three jobs can be done
with only one meter provided three switched inputs
are available. The total cost of the instrument is
around £3.

INPUTS

This meter has three pairs of input sockets on
the front panel (marked 1, 2 and 3) and each input
can be selected in turn simply by pressing the
appropriate input push button.

The basic meter movement is an ex-government
meter of 50uA fs.d., available from one of the
advertisers in this magazine, price 25s. The switch-

-off

T R ——

PUSH—BUTTON

 MULTIMETER

D.FANSHAWE

—_—

ing is by push-buttons, three banks of three-way
units are used. When the meter is being used as a
general purpose multimeter, the test leads can be
used in any input; but if it is desired to monitor
two currents and a voltage in turn, the current in-
puts should be plugged into inputs 1 and 2. The
voltage input should be plugged into input 3. The
reason for this is that inputs 1 and 2 are both short
circuited when they are not selected so that the
circuit under observation will not be broken. Fig. 2
shows the meter being used in this way.

RANGES

The meter ranges are: 50uA; ImA; 25mA;
500mA; (all d.c). 1V; 10V; 50V; 500V (all d.c.).
1kQ; 100kQ; 10MQ.

R
ol s2akQ s7C © R4
59D oy o A
/ooff R2 off
4:944kQ 333:1
S8D o N VR S8C o VWV
1000
o R3 Linear< i i
———Ongy on _ 49:45K0 L ~° 1548kQ
S7D VWV §9C o WV
R7 R8 RO R10 '_43\ -+ =
oMQ 80O0OKQ 180KO 19k 0 S6B Lot

o} SS5A
off
on

' P— VW AW WAV
off l’ otf l O oon
QXEQA XSBA S7A

548

!)su
oft

o ) . $

ot Rsia oM\ s2a
+ +
fhput 1 input 2 Input 3
sSiB s2B
off off

‘i’ i

A

©  Son
S3,
+

B

S3|
o on

off
T T S7B © R11
1 on 530
S8B, 'Ooﬂ RI2
S 2:00
o v
S9B oot R13
0410
S58 © Y A

off

Fig. 1: Complete circuit of the multimeter.
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49m band: During daylight, stations up to about 1,000 miles distant should be well received. During
darkness, reception will be excellent for DX stations—in fact during the winter it may be one of the
best bands for after-dark reception.

41m band: Similar to 49m but noisier—although both bands will suffer interference due to the
extensive use of these bands, particularly after dark.

3im band: This will provide good short distance (up to 1,000 miles) reception during daylight.
During darkness, good long distance reception will often be possible, notably during the summer
months.

25m band: Excellent for daylight reception of stations up to around 2,000 miles. Late afternoons and
early evening will produce long distance reception but it may fade out during hours of darkness,
particularly in the winter.

19m band: During hours of daylight this band will produce excellent DX reception from all over
the world. Conditions should normally hold up to carly evenings. but will then fade out.

16m band: Capable of producing strong DX signals, this band is best between autumn and spring
during daylight hours but the summer may be relatively bleak.

13m band: Of little use at present, though the winter may bring a few stations in.

I'1m band: Until the sunspot cycle swings back there will be very little activity on this band.

Station Information

Various lists of short wave broadcasting stations are available, but the most comprehensive is the
World Radio TV Handbook, published in Denmark but obtainable in the U.K. through booksellers at
23s. 0d. Apart from a complete listing of stations, it contains notes on programmes, identification and
other essential information.

WHEN AND WHERE TO LISTEN

It is impossible to more than generalise in the space available. Conditions may change from day to
day, month to month. Generally speaking, the high frequency bands are best during daylight and the
low frequency bands during darkness. In any given year, conditions will vary from season to season,

5
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LISTENING TO SHORT WAVE STATIONS

The newcomer to the short wave bands may understandably become rather confused; strange jargon,

unpredictable reception, and other frustrations. it is not the intention of this pocket guide to present
a treatise on the mysteries of the short wave bands but rather to collect in a handy form much of the
basic essential data and reference material useful in day-to-day short wave listening.

The Amateur Bands

Here is a brief summary of what to expect from_the amateur bands most likely to be tuned by the
newcomer:

1-8Mc/s (160 metres). “Top Band" is used mainly for local communications between stations up to
about [00 miles apart during daylight hours but for British Isles coverage after dark. During winter
months, European contacts are possible and under very favourable conditions British statlons have
worked Transatlantic stations and even the Antipodes.

3-5Mc/s (80 metres). This band is favourable for hearing all the British Isles and Europe. Durlng the
hours of darkness, particularly in the winter, stations further afield are not uncommon.

7Mc/s (40 metres). Much patience is needed in listening on this band due to interference from broad-
casting stations and other intruders. Though basically a “local’’ band, much longer distant reception is
possible, notably on morse, and parucularly during the winter after darkness.

14Mc/s (20 metres). The most popular “DX” band of all. It is open for world-wide reception most of
the year, though it sometimes **closes’ early in the evening during the winter. Sometimes, according to
conditions, European stations are heard at outstanding strength.

2/ Mc/s (15 metres). Potentially a good band for long distance signals, much patience is required. It is
best during summer months and when sunspot activity is high. Openings may be of comparatively short
duration, but they are often very productive.

28Mc/s (10 metres). Much the same as 21Mc/s. When the band is really “‘open”, stations from all over
the world are often heard at remarkable strength; at other times the band may appear to be com-
pletely “‘dead”.

General: Space does not permit a comprehensive survey of the various bands but a very good idea of
current reception conditions can be obtained from reading the monthly notes On the Short Waves
published in each issue of Practical Wireless.

2

but an influencing factor is the sunspot cycle, Years of hlgh sunspot activity favour the high frequency
bands, years of low sunspot activity (we are in a "“‘trough’ at the moment) favour the low frequency
bands. Thus, whereas the 28Mc/s amateur band is relatively poor this year, in several years' time it
may be excellent. With these reservations in mind, the following notes should be accepted as a guide
to reception. Times in GMT,

North America/Caribbean
Best times are 1500-2300, peaking in winter around 1800 and in summer around 2030. Western N.
America is more difficult but try around 1500-1800 and breakfast time. Broadcasting stations: 19m
afternoon, 25m after dark (winter), in summer 19m band is best. Amateurs: 20m most reliable through-
(|>utMthe year—East Coast possible all through the day. After dark, 40 and 75m bands and in winter
-8Mc/s

Central America
On broadcast bands, try 49m around dawn, or late night in winter (when the 60, 75m bands may also
be productive). Amateur bands: 20m is best bet after dark and around dawn.

South America

Best times are 0900-1100 and [700-0100. On broadcast bands (except summer) 19m is best for
morning period, 25 and 31m evenings. Also try the 60-75m section. In summer, this area is more
difficult to hear—25 and 31m is usually best, evenings. Amateur bands: again 20m and 40m after dark.
Also 15m early evenings.
Central/South Africa

Best general times are between 1300-2200. On broadcast bands, 19m during daylight hours and 25/
31m after dark especially during winter. On amateur bands try 20m around 1700-2000. Usually good
when 28Mc/s is *‘open’’.
Asia

For S and SE Asia, best times are 11001700, starting off with 16 and 19m bands, then 25m. Durlng
winter, the best period may hold till around 2100 on 31 and 4Im bands. For amateurs, 20m is again
about the best bet. Best times for Northern Asia 0600-0900 and again around 2000. The 19m and 25m
broadcast bands are best.

The Antipodes
Peak times are 0600-1000, with 1400-1700 and around 2200 durlng winter, New Zealand is best

6
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Modes of Operation

The main system used by amateurs is amplitude modulation. The beginner will listen mainiy to
stations using a.m. telephony (“phone’’) which is receivable in the normai way on any receiver. How-
ever, thousands of stations operate on telegraphy (Morse code, “‘cw’), because (a) the language
barrier is reduced owing to the use of internationally understood codes and abbreviations, and (b)
under comparable reception conditions a faint c.w. signal can be copied easily whereas a phone signal
would be unintelligible. To receive c.w. signals it is necessary to have a receiver with a beat frequency
oscillator (b.f.0.) which heterodynes with the incoming signal, thus making it audible. Much of the more
exotic DX is heard on c.w., particularly on the lower frequency bands and the newcomer is urged not
to overlook the facilities to receive c.w. stations.

To overcome the severe crowding on the amateur bands, various forms of a.m. single sideband
telephony are gaining popularity. To receive such transmissions properly, the receiver should have a
product detector. Frequency modulation is aiso permitted, but is not used extensively.

THE HAM LANGUAGE
Callsigns

For identification purposes, every amateur station has a callsign, issued by the licensing authority,
This consists of a prefix (establishing the country of origin) followed by a suffix (establishing personal
identity). Sometimes a numeral indicates regional significance; for example—VE2AAA is in Quebec,
because VE js the Canadian prefix and 2 is the identification for the Province of Quebec.

The competitive element is strong in both listening and transmitting. Most societies issue certificates
for DX achievements—mainly on the basis on the number of countries, counties, “zones”’, etc. The
prefix list on pages 10-13 is that currently recognised by our national society, the RSGB, for country
“scoring” purposes.

Abbreviations

In order to avoid ambiguity and to save time, the pioneer operators gradually deyised a system of
codes and abbreviations still used today. These comprise (a) signal reporting systems, (b) the Q Code,
(c) general abbreviations. The greatest benefit is felt by c.w. operators who are able to convey intelligent
messages to any other station regardless of nationality. In the pages that follow, the basic ingredients
of this international ‘‘ham fanguage’ are outlined.

3

around 0900-1100. Summer is poor compared with other seasons. Best broadcast bands are 25 and
31m in morning, 31 and 4Im in afternoon, and I19m for evening. For amateurs 20m is best, though 40m
can be good during winter mornings. .

Pacific Area
A difficult area to hear. Best time is between 0600-1100 on the 19 and 25m broadcast bands-and

20m amateur band.

Europe/North Africa/Near East
Little need to elaborate as it is possible to hear all these areas almost around the clock.

THE “Q” CODE

One of the ingredients of the “ham language” is the Q Code, adapted from the professional com-
munications code. Each set of symbols can be used as a question or as an answer, or in general context.
For example, QTH? means “what is your location?”” and QTH London means “‘my location is in London™.
An operator may also say, e.g., in conversation: “My QTH is poor for reception”. Here are some of the
more commonly used Q signals.

QRA  Full address QRQ Send faster QSO Contact
QRB Distance (miles) QRS Send slower QSP  Pass on a message
QRG  Frequency (kcfs) QRT Closed down QSV  Send series of Vs
QRJ  Weak signals :
. QRU Nothing further to say sX Li f

QRH Your frequency varies ORV  Ready to operate Q isten for
QRE %ignal strength QR‘X Waity P QSY Change frequency
QR usy - . sending
QRM Man-made interference QSA  Readability of signal g.sré '[r)oluble
QRN Atmospheric QSB  Fading elegram, message

interference; static QSL  Acknowiedgement of QTH  Location
QRO High power receipt; confirmation QTR Time check (exact
QRP  Low power of contact time)

7
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QSL Cards

Two stations which have maintained a two-way contact may exchange “'QSL" cards. These promi-
nently display the call sign and contain data on the equipment used and confirmation details of the
contact. The QSL card is the proof, normally required in claiming certificates.

Short wave listeners may also attempt to obtain QSL cards from transmitting stations by sending
reception reports. But whereas in the early days most amateurs welcomed such unsolicited reception
reports the fact must be faced that with such high activity on the bands today most amateurs already
know how they are getting out and many SWL reports are virtually useless. in fact many stations will
not even send cards to stations they have “worked’’ unless they are specifically requested. .

We would therefore advise prospective QSL collectors to concentrate on sending reports mainly
to genuinely unusual stations, such as long distant signals on the harder bands (1-8, 3-5 and 7Mc/s). Also,
in any case, it is only courtesy to enclose return postage in the form of reply coupons obtainable from
any Post Office.

THE BROADCASTING BANDS

Many broadcasting stations have regular programmes andjor announcements in English: indeed
more and more countries are establishing “international’ services, with propaganda programmes
beamed to all parts of the world. There are, however, a large number of stations which never, or
rarely, give English announcements. Some use call signs for identification, though these are being
dropped by many broadcasters. Luckily, most of the “local” stations, particularly Latin Americans,
still retain the callsign in the prominent station announcements, together with the various station
slogans.

Regular readers of Practical Wireless can obtain monthly news of broadcast band happenings in the
feature On the Short Waves. The newcomer may, however, find the following summary of the various
bands of great use in learning what to expect. i

60 and 75 metres: These bands are used almost exclusively for focal regional broadcasting. The 60m
band (in fact it ranges from approx. 50-63m) is a happy hunting ground for Latin Americans. Between
50-140m are several “‘tropical” bands, used for local broadcasting, and there is something of interest
all through this range. Reception should be good on these frequencies for several years (being-as we
are in a period of low sunspot activity) and the Latin Americans should be plentiful during hours of
darkness, notably during the winter months. Static interference may be troublesome during the
summer.

4

SIGNAL REPORTING SYSTEMS

Of the various signal codes evolved through the years, the RST system is the only one to have
gained universal acceptance.

Readability: S$2  Very weak signals - T3 Rough, low pitched note

Rl Unreadable S3  Weak signals T4 Rather rough note

R2 Only just readable, and S4  Fair signals TS5 Musically modulated note
only occasional words S5  Fairly good signals T6 Modulated note, slight
heard S6 Good signals whistle

R3 Readable, but with S7 Moderately strong signals T7 Fairly good note, smooth
considerable difficuity S8 Strong signals ripple

R4 Readable with almost no S9 Extremely strong signals T8 Good note, slight ripple
difficulty ’ T9 Pure DC note

R5  Perfectly readable (If the note seems to be crystal

Signal Strength: Tone: controlled, an “x” is added,

S| Signals only just Tl Extremely rough note if the note is chirpy, a ¢ is
perceptible T2 Very rough note added.)

Thus an extremely strong, perfectly readable c.w. signal with a pure d.c. note would be reported
as RST 599. On telephony the accepted form is R5 S9, but the same signal could be reported as QSAS
R9 (or Q5 R9) owing to the persistence of an earlier system with a QSAI-5 readability scale and an
R1-9 strength scale. Quality of modulation scales have been evolved but are never used.

The readability/strength code can be used for reporting to broadcasting stations, but a'better system
for this purpose is the SINPO code. This has five scales, each of | to 5, as indicated by the letters S
(Signal Strength), | (Interference), N (Noise, i.e. static), P (Propagation Disturbance, i.e. fading) and
O (Overall quality of reception).

The scale for signal strength is: |—barely audible; 2—poor; 3-—fair; 4—good; 5—excellent. The
scales for Interference, Noise and Propagation Disturbance are: !-—extreme; 2—severe; 3—moderate;
4—slight; 5— nil. The scale for overall quality is: —unusable; 2—poor: 3—fair; 4—-good; 5-—excelient.
Thus, in the SINPO code, a perfectly received signal would be given-55555.

8
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VU
vuU
vu

W .
XE, XF .

XE4
XT2
XW8-
XZ2
XU
XV5
YA

Clndia

. Laccadivels. . -
Andaman and
Nicobar Is.
US.A.

. Mexico
Revilla Gigedo

' Voltaic Republic
Laos

Burma .
Cambodia '
see 3W8
Afghanistan .
lraq-

see FUS

. Syria .

" Nicaragua
Roumania

- Salvador - .

" "Yugoslavia
Venezuela

- Avesls.

. .Albania

Gibraltar
Christmas |s
Palestine.
Gambia

- Swaziland
St: Helena
“Ascension Is.
Tristan da Cunha
and Gough Is. -

- Rhodesia -

ZF Cayman ls.
ZK1 Cook Is.
ZK1 Manihiki Is.
ZK2 Niue
ZL New Zealand
ZL Auckland and
Campbell Is.
ZL Chatham Is.
‘ZL Kermadec Is.
ZLS see CE9
ZMé Samoa
M7 Tokelau(Union)ls.
ZP Paraguay
Z51,2,4,
5,6 South Africa
252 Prince Edward and
Marion Is.
ZS3 S:W. Africa
Z58 Basutoland
59 Bechuanaland
3A Monaco
3vs Tunisia
3ws Vietnam
4M Venezuela
457 Ceylon
4U11ITU 1.T.U. Geneva
4wWi1 Yemen
4X4 Israel
5A Libya
584 Cyprus
SH3 Tanganyika
SN2 ‘Nigeria
- 5R8 - Madagascar
13

AMATEUR ABBREVIATIONS

STS Mauretanta

5U7 Niger Republie

S5V Togo Republic

5wWi1 W. Samoa

5X5 Uganda

5Z4 Kenya

6N see HL

6W8 Senegal Republic

6Y5 Jamaica

7G1 Guinea Republic

7Q Malawi

7X2 Algeria

81 See CE9

8Z see HZ

8Z4 Saudi Arabia/lraq
Neutral Zone

875 Saudi Arabia/
Kuwait Neutral
Zone

9A1 San Marino

9G1 Ghana

9H1 Malta

9K2 Kuwait

9K3 Saudi Arabia/
Kuwait Neutral
Zone

9L1 Sierra Leone

9M2, 9M4 W, Malaysia

9M6, 9M8  E. Malaysia

9IN1 Nepal

9Q5 Congo

9US Burundi

9X5 Rwanda

in order to save time, the pioneer operators gradually evolved a series of abbreviations which have
now become an accepted part of amateur radio operating. Most of these were devised to reduce the
number of morse code characters but some are still'used verbally and ‘in written characters. Their

derivation is fairly obvious; contraction by omitting vowels (i
phonetics (i.e., SED=SAID, GUD=GOOD), by using initials

‘e., HRD=HEARD, RPT=REPORT), by
(i.e., SWL=SHORT WAVE LISTENER),

by general contraction using first and last letters or by using an X as termination (i.e., VY=VERY,
TX=TRANSMITTER). Here are some of the more common abbreviations in use. -

ABT
AGN
ANI
ANT

BCI

C
CONDX
CUL

DE

DFf

DX -

ERE °
ES

About

Again

Any

Antenna

Broadcast
Broadcast interfer-
ence (by an amateur
transmitter)

Be seeing you
Break

Check

Circuit

Calling

Crystal oscillator’
General call -
Conditions -

See you later
From
Direction-finding
Distance (long "
distance :rreception)
Here ’

And

[41:}

S hddearnaricanradinhictan, com

Fine business
(excellent)
Frequency doubler
For

Go ahead, good
afternoon
Goodbye

Good evening
Glad

Good

Laughter, high
Hope
Hear/Here
Heard

Have

Bad Operator
Many

Master oscillator
Nothing doing
Now

Old boy -

Otld man
Operator

oT Old timer

PA Power amplifier

PSE Please

R All received correctly

RCVD Received

RPT  Report

RX Receiver

SA Say

SED  Said

SIGS  Signals

SWL Short wave listener

TKS  Thanks

TNX Thanks

TVvI Television
interference

TX Transmitter

V] You

UR Your, you are

VFO  Variable frequency
oscillator

vY Very

WX  Weather

WID  With
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FREQUENCY AND TIME CHECKS

A number of stations operate in order to provide accurate time and frequency checks, mainly on
2500, 5000, 10,000, 15,000, 20,000 and 25,000 kc/s. Many of these stations operate continuously with
audio tones and interruptions in morse and voice. WWYV also gives radio propagation forecasts.

ATA, New Delhi, India, 10,000ke/s. MSF, Rugby, England, 2500, 5000 and 10,000kc/s.

BPV, Peking, China, 5000, 10,000 and 15,000kc/s. OMA, Prague, Czechoslovakia, 50 and 2500k¢/s.

CHU,Ontario,Canada, 3330,7335and 14,670kc/s. OLBS, Prague, 3170ke/s.

DCF77, Mainflingen, Germany, 77-5ke/s. OLD2, Prague, 18,985kc/s.

FFH, Paris, France, 2500kc/s. RWM, Moscow, U.S.S.R., 5000, 10,000 and

HBN, Neuchatel, Switzerland, 5000kc/s. 15,000kc/s.

1AM, Rome, Italy, 5000kc/s. WWYV, Washington, U.S.A., 2500, 5000, 10,000,

IBF, Turin, Italy, 5000kc/s. 15,000, 20,000 and 25,000ke/s.

)Y, Tokyo, lJapan, 2500, 5000, (0,000 and WWVH. Hawaii, 5000, 10,000 and 15,000kc/s.
15,000kc/s. ZLFS, Lower Hutt, New Zealand, 2500kc/s.

LOL, Buenos Aires, Argentina, 5000, 10,000 and ZUO, Johannesburg, South Africa, 5000 and
15,000ke/s. 10,000ke/s.

Apart from the above-mentioned stations, the following transmitters can be used as accurate
frequency checks since the frequencies are maintained within a tolerance of better than +1{ partin 10¢:
GBR, Rugby, I6kc/s; Droitwich, 200ke/s; GRO, Skelton, 6180kc/s; GSB, Daventry, 9510ke/s; GSV,
Daventry, 17,810kc/s. (GSY, GSB and Droitwich are broadcasting stations).

HOW TO BECOME A RADIO AMATEUR

Having acquired experience in listening on the amateur bands, many SWL’s aspire to owning and
operating their own amateur station. In the interests of all users of the air space, and to prevent
absolute chaos, it is necessary to control the conditions under which amateur transmitting stations
must operate.

In the U.K., applicants for an amateur licence must (a) be over 14 years of age, (b) be a British
subject, (¢) pass the Radio Amateur Examination, (d) pass the Post Office Morse Test. The R.A.E.

14
WKD Worked XTAL Crystal YL Young lady
WL Wil XYL  Wife (ex-YL) 73 Best regards
WUD Would YF Wife 88 Love and kisses

AMATEUR CALL SIGN PREFIXES

The following list of call sign prefixes is arranged to indicate where a common prefix is shared by areas
which can be counted as separate “countries” for scoring purposes. This list has been prepared by the
Radio Society of Great Britain, our national radio society.

AC3 Sikkim CT1 Portugal FH8 Comoro Is.
AC4 Tibet CT2 Azores FK8 New Caledonia
ACS Bhutan CT3 Madeira Is. FL8 French Somaliland
AP W. Pakistan CX Uruguay FM7 Martinique
AP E. Pakistan DJ, DL, DM Germany FO8 Clipperton Is.
BV Formosa DU Phillipine Is. FO8 French Oceania
BY China EA Spain FP8 St. Pierre and
C9 Manchuria EA6 Balearic Is. Miquelon
CE Chile EA8 Canary ls. FR7 Reunion ls.
CE9, VP8  Antarctica EA9 Ifni FR7 Gloriseuses [s.
CEO Easter Is. EA9 Rio do Oro FR7 Juan de Nova
CEQO Juan Fernandez EAD Spanish Guinea FS7 French St. Martin
CM,CO Cuba El Eire FU8 New Hebrides
CN8 Morocco EL Liberia Fw8 Wallis and
CP Bolivia EP Iran Futuna [s.
CR4 Cape Verde Is. ET2 Eritrea FY7 French Guiana
CR5 Portuguese ET3 Ethiopia and Inini

Guinea F France ) G England
CR5 Principe, Sao FB8 Amsterdam and GC lersey

Thome St. Paul Is. GC Guernsey and
CR6 Angola FB8 Kerguelen Is. Dependencies
CR7 Mozambique FB8 Tromelin Is. GD Isie of Man
CR8 Portuguese Timor FC Corsica Gl N. frefand
CR9 Macao FG7 Guadeloupe GM Scotland

10

www americanradiohistorv com


www.americanradiohistory.com

requires a knowledge of fundamental receiving and transmitting theory and a knowledge of amateur
licence regulations. The Morse Test is at 12 words per minute.

‘Sources of Informatioh

"How to Become a Radio Amateur: This is an invaluable pamphlet giving details of the R.A.E., licence
conditions, etc. It can be obtained on request from: Radio Services Department (Radio Branch), General
Post Office, Headquarters Buildings, St. Martins-le-Grand, London, E.C.I.

Pamphlet No. 55 (Radio Amateurs’ Examination): This contains the syllabus upon which the examination
is set and can be obtained, price /-, from The City and Guilds of London Institute (Publications), 76
Portland Place, London, W.I. Also obtainable from the same address, price 2/-, are copies of the question
papers set during the last three years.

The Radio Amateurs’ Examination Manual: This is designed for those studying for the R.A.E. and
covers the whole syllabus. Price is 5/6 from Radio Society of Great Britain, 28 Littie Russell Street,
London, W.C.|. Other useful publications by the RSGB include A Guide to Amateur Radio (price 4/-)
and Morse Code for Radio Amateurs (price 1/9).

PHONETIC ALPHABET

In order to convey a call sign or other information through interference, amateurs may resort to
phonetic words. This may lead to confusion with newcomers since a popular phonetic alphabet uses
geographical locations (such as A=America, H=Honolulu)! Although there is no compulsion, U.K.
operators are encouraged to use the alphabet contained in the Radio Regulation, Geneva 1959, and

adopted by NATO Services and other bodies, viz.:

A Alfa H Hotel O Oscr V  Victor
B Bravo I India P Papa W Whisky
C Charlie J Juliet Q Quebec X X-ray
D Delta K Kilo R Romeo Y Yankee
E Echo L Lima S Sierra Z Zulu
F- Foxtrot M  Mike T Tango
G Golf -N November U Uniform
15
GW Wales KCé E. Caroline Is. M1 San Marino
HA Hungary KCé W. Caroline Is. MP48 Bahrain is.
HB Switzerland KG1 see OX MP4Q Qatar
HC Ecuador KG4 Guantanamo Bay MP4T Trucial Oman
HC8 Galapagos Is. KGé Mariana Is. MP4M Muscat and Oman
HE Liechtenstein KGé Guam OA Peru
HH Haiti KGé Marcus Is. OD5 Lebanon
HI - - ‘Dominican Rep. KGé1. see KAQ OE Austria
HK Colombia KHé Hawaii OH Finland
HK2 San Andres and KHé Kure Is. OHQ® Aaland Is.
Providencia Klé6 Johnston Is. oK Czechoslovakia
HKO Malpelo Is. KL7 Alaska ON4,5,8 Belgium
HK@ Bajo Neuvo KMé Midway Is. OX, KG1 Greenland
HM Korea KP4 Puerto Rico oYy Faeroe Is.
HP Panama KPé Palmyra Group; (o4 Denmark
HR Honduras Jarvis s, PAQ, PI1 Netherlands
HS Thailand KRé Ryukyu ls. P) Netherlands
HV Vatican City KS4 Swan ls. W. Indies
HZ Saudi Arabia KS4B Serrana Bank and PI2M Netherlands
1, IT1 ttaly Roncador Cay St. Martin Is.
181 Sardinia KSé U.S. Samoa PK Indonesia
JA, KA Japan Kv4 Virgin Is. (U.S.) PX Andorra
JT1 Mongolia KWé Wake ls. PY Brazil
Y Jordan KXé Marshall Is. PYQ Trinidade and
K see W KZ5 Canal Zone Vaz. Is.
KA see JA LA Jan Mayen PYO® Fernando de
KAQ@, KG6Il Bonin and LA, LB Norway Noronia
) Volicano s. LA Svaltbard PZ Netherlands
KBé Baker, Howland LH Bouvet Is. Guiana
" and American LU Argentina SL, SM Sweden
Phoenix Is. LU-Z see CE9 SP Poland
KC4 see CE9 LX Luxembourg ST2 Sudan
KC4 Navassa Is. Lz Bulgaria sU Egypt

N
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AMATEUR BANDS (U.K.)

Frequency Band (Mc/s)

Classes of Emission

Maximum d.c. Input Power

1-8-2:0

3-5-3-8

7-0-7-10
14.0-14-35
21-0-21-45
28-0-29-7

70-2-70-4

144145
145-146
420450
1,215-1,325
2,300-2,450
3,400-3,475
5,650-5,850
10,000-10,500
21,000-22,000

Al, A2, A3,
A3A,
Fi, F2, F3

10 watts

150 watts

50 watts

150 watts

2,350-2,400

5,700-5,800
10,050-10,450
21,150-21,850

PID, P2D,
P2E, P3D,
P3E

25W (mean),
2-5kW (peak)

Note:

A—classes of emission are forms of amplitude modulation, F—frequency modulation

and P—pulse modulation.

O NED Ghn SRS ST WEE Gmn SIS SN GED SRR G Gan o am e wm @ CUT HERE

Sv Greece

SV Crete

Y% Dodecanese

TA Turkey

TF iceland

TG Guatamala

Ti Costa Rica

TI9 Cocos Is.

T Cameroun

TL8 C. African Rep.
TN8 Congo Republic
TRS8 Gabon Republic
TT8 Tchad Republic
TU2 Ivory Coast Rep.
TY Dahomey Rep.
TZ Mali Republic
UA1,3,4,6, :

UNI European S.F.S.R.
UA1 Franz Josef Land
UA2 Kaliningradsk
UA9, O,

uw9 Asiatic S.F.S.R.
uBs, UTS,

uYs Ukraine
uc2 White Russian

S.S.R.

UbDé Azerbaljan
UFé Georgia
UGé Armenia
UH8 Turkoman
(V1] Uzbek
(O)}] Tadzhik
uL7 Kazakh

16

Kirghiz
Moldavia
Lithuania
Latvia

Estonia

Canada
Australia

Lord Howe Is.
Willis Is.
Christmas lIs.
Cocos Is.
Nauru Is,
Norfolk Is.
Papua Territory
New Guinea
see CE9

Heard Is.
Macquarie Is.
British Honduras
Anguilla
Antigua, Barbuda
British Virgin Is.
Dominica
Grenada and
Dependencies
Montserrat

St. Kitts, Nevis
St. Lucia

St. Vincent and
Dependencies
British Guiana
Trinidad and
Tobago

12

VPS5

3
VP7
VP8
VP8
VP8
VP8
VP8
VP8
VP9
vQ1
vQ7

vQs
vQs
vQs
vQ9
VR1
VR1

VR2
VR3

VR4
VRS
VRé6
VS5
VSé
Vs9
vS§9
VS§9
VS9K

www americanradiohistorvy com

Turks and

Caicos Is.
Barbados
Bahamas

see CE9
Falkland Is.

S. Georgia

S. Orkney Is.

S. Sandwich Is.

S. Shetland Is.
Bermuda ls.
Zanzibar
Aldabra Is.
Cargados Carajos
Chagos [s.
Mauritius
Rodriguez Is.
Seychelles

British Phoenix Is.
Gilbert and Ellice
and Ocean Is.

Fiii ls.

Fanning and
Christmas Is.
Solomon Is.
Tonga Is.

Pitcairn Is.
Brunei

Hong Kong

Aden and Socotra
Maidive is.
Sultanate of Oman
Kamaran Is.
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January, 1966

These ranges are selected by pressing a function
button (mA, V or ) and also a range button. Each
of the three range buttons will select a current
range, a voltage range or a resistance range. Thus
the left-hand range button will give ranges of
0—1mA; 0—1V or 0—1kQ, depending on which
function button is depressed. Thus three range
buttons allow us to select 3 current ranges, 3 voltage
ranges and 3 resistance ranges. The fourth current
range (0—50u1A) is obtained by pressing the mA
function button and releasing all the range buttons.
(This can be done by slowly pressing a button
half-way in until it unlocks the other buttons, and
then releasing it.)

V FUNCTION BUTTON

The fourth voltage range (0-500V) is obtained
by pressing the V function button and releasing all
the range buttons. It is suggested that the buttons
be colour coded, using red for current, green for
voltage and yellow for resistance. Thus buttons
*input 17, “input 2” and “ mA ” will be coloured

input 1 | input 2 Input 3 ]

(RTINS -

PRACTICAL . WIRELESS 73

AA

Fig. 2: Checking transistor performance,

red; buttons “ input 3" and *“V ” will be coloured
green; and button “ 0" will be coloured yellow.
The three range buttons are each divided into three
equal areas which are coloured red, green and

x
By
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1 2 3
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Input sockets

Fig. 3: Wiring and layout diagram.
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yellow respectively. Thus for
each button the appropriate
current, voltage and resis-
tance range can be written
on the red, green and vcllow
panels. When all the func-
tion buttons are released the
meter movement is short
circuited, and the meter
should be left like this when
not in use.

Each button operatcs a 4-
pole 2-way switch. The cir-
cuit diagram is given in
Fig. 1 and the layout in
Fig. 3. The case is made
from plywood bonded with
epoxy resin (Araldite etc)
The resistances are nearly
all non-standard valves. If
you are on good terms with
your dealer he may let you
go through his stock of 10%
resistances with his meter

potentiometer

until you find ones near
enough. This way means Material -
that your meter will be % plywood

slightly innacurate on some
ranges, but it should not be
enough to worry about.

SPECIAL RESISTORS

The very low value resistances are best made
from lengths of electric-fire element. Pull out a few
feet of element to remove the kinks, measure this
length accurately (in inches) and borrow an ohm-
meter to measure its resistance. Divide the length
by the resistance and yow will get a number which
represents the length which has a resistance of 10.
Multiply this by the resistance you want. This will
give you the length of wire you will need (in
inches). Remember to cut off a piece slightly

Fig. 4: Cabinet drilling and constructional details.

COMPONENTS LIST

Resistors:
All selected from 109, ; watt
Nearest
Resistance  Value standard value
R1 524k Q 560k 2
R2 4-944k Q 4-7kQ
R3 49-45Q 47Q
RS 384Q 390Q
R6 15-8kQ 15kQ
R7 IMQ 82MQor IOMQ
R8 800k Q 820k Q
R9 180k Q 180k ©
R10 19 Q 18k Q2
RIt 53Q 56Q

The following resistors are made from resistance
wire:
Length of 230/250v
500 watt fire element

Resistance  Value (Wellco Ltd)
R4 31602 202mm
R12 2Q 130mm
RI3 0-1Q 6:5mm

January, 1966

holes for
input sockets

.

longer than this to allow for the soldered ends.
The 0-1Q resistance may be best made out of
copper wire. If you use fire element for this one, it
will be about 4in. long and may be a bit too small
to handle easily. If you use Wellco spiral element,
230/250V 500W. a 6-5mm length has a resistance of
1Q, and you will find the suggested lengths for
each resistance in the components list. The wire
should be insulated with a varnish.

CONSTRUCTION

Construction should be started around the banks
of switches, leaving leads about 6in. long for con-
necting to the meter, the batteries, the potentio-
meter and the input sockets. The four screws at the
back of the meter are removed and the cover can
then be lifted off. The existing scale should be

Other Components

VRI 1000Q) linear w.w. pre-set potentiometer
Bl Two |5V batteries in series (Ever Ready

BI154)
B2 One 1-5V baby cell battery (Ever Ready
LPU {1)

Three 3-way pushbutton units, each operating a
4-pole, 2-way switch (Broadway Electronics Ltd.,
Tooting).

50uA meter, ex-government (Radio & TV
Components (Acton) Ltd.).

Six sub-miniature sockets and plugs.

One piece of §in. plywood, 124in. x [lin.

Two pieces of leathercloth for covering I8in. x
Sin.; 15in. x 4in.

www americanradiohistorvy com
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Fig. 5: Scale calibration for the new
dial (see text).

removed, and the scale shown in
Fig. 5, copied on to thin card,
mounted in its place. The pointer
can be lengthened, if desired, by
gluing a short length of very fine
wire to the end of it. If this is
done, it must be counterbalanced
very carefully so that the posi-
tion of the pointer does not
change when the meter is hori-
zontal and vertical.

The wooden case can be
covered with leathercloth. B

20000 opv

UNDERSTANDING F.M.
—continued from page 762

polarity only. The pulses “ pile up” additively in
C2. but not indefinitely because there is a drain
into the following a.f. circuit through C4. Allow-
ing for the smoothing effect of C2 C3 and the time
constants of the network it will be realised that the
pulses lose their separate identities but set up
voltages that change with their rate of arrival. The
smoothing network includes the adjustment
required for de-emphasis. D2 eliminates pulses of
opposite polarity.

To produce distinct pulses the carrier must be
converted to a very low intermediate frequency
between 100 and 500kc/s and the gain of the
receiver is consequently low. Nevertheless, it
provides a simple system of the highest quality and
a ‘successful 'valve version appeared in the April
1965 issue of this journal. It is well suited to tran-
sistor circuitry and a design is in development at
the moment. )

As the object of this article has been to explain
the mature and behaviour of the f.m. carrier in
order that the discriminators likely to be encoun-
tered can be understood, such matters as the
relationship between frequency modulation and
phase modulation, pre-emphasis and de-emphasis,
limiter circuitry, and interference, have not been
included because these can be pursued after the
information in these pages has been understood. i

ECONOMY FM TUNER
(October 1965 P.W.)

Fig. 1 shows the screen grid (pin 8) of V2 connected
| to the junction of R2/C2. This should have been
shown connected to the junction of RI/CIl only.

" MINIATURE OSCILLOSCOPE
(November 965 P.W.)

Henry’'s Radio Limited, 303 Edgware Road,
London, W.2. have informed us that they are able
to supply new, from stock, the ACRI0 (VCRI39A)
c.r.t. We understand that this will replace the
VCRI139 without any changes to the circuitry.
The price is 25s. 0d. plus 2s. 6d. post and packing.

BUILT-IN TUNER FOR TAPE RECORDERS
(September 1965 P.W.) ’

The H402 coil kits are now being supplied with two
different codings. The colour coding of the cores
given in the article is correct where the trans-
formers have part numbers viz: E360—S301—5203
etc., and where the ferrite rod aerial has only
three leads.

Where the ferrite rod aerial has four leads, the
GREEN and BLACK leads should be joined together
and taken to chassis (4 ve). Also where the trans-
formers do not have part numbers, the colour
coding of the cores are as follows: Oscillator—
Black. Ist i.f.t.—Yellow. 2nd i.f.t.—Red. 3rd if.t.—
Grey.

A circuit diagram supplied by the coil kit mano-
facturers, is included with each set of coils, and
reference to this before construction will clarify
the connections.

PRACTICAL WIRELESS AND
PRACTICAL TELEVISION
FILM SHOW

The Film Show, which is held annually, is to be held
as before, at Caxton Hall, Caxton Street, West-
minster, London, S.W.l. The cate of the Show,
which is arranged in collaboration with Mullard
Limited, is Friday, 4th February, 1966, at 7.30 p.m.
sharp. The films to be shown are “Electromagnetic
Waves, Part iI”” and “Thin Film Microcircuits’ and
the illustrated talk will be on “Transistor Topics”,
Refreshments will be provided. The talk will be
given by Mr. I. Nicholson of Mullard Limited, and
in the chair will be Mr. W. N. Stevens, Editor of
“Practical Wireless” and *Practical Television™.
Applications for free tickets should be made to
FILM SHOW, “‘Practical Wireless”', Tower House,
Southampton Street, W.C.2 and not to Caxton Hall.
A stamped addressed envelope must be enclosed.

WWAAV-aericanradiohisternsacom o
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Dealings with the 6.P.0.

I ENcLose part of recent
correspondence between myself
and the G.P.O. Radio Services
Branch.

From the University of
Sheffield Amateur Radio Society:

QI ... Can Sound ‘B’ licensees
operate on any amateur
frequency provided that they use
a Sound ‘A’ callsign, the holder
of which is present?

Al...The holder of an
amateur (Sound) licence ‘B’ is
permitted  to  operate an A’
station under the direct super-
vision of the licensee on all
amateur frequencies. Operation,

however, is restricted to tele-
phony only.

Q2 ... Can Sound ‘B’ licensees
operate a <club (Sound °‘A’)

station as authorised operators,
unsupervised, on frequencies
bigher than 420Mc/s?

I appreciate that the use of
Morse is not allowed when a
Sound ‘B’ licensee is transmitting.

A2...The holder of an
Amateur (Sound) licence ‘B’
cannot be authorised to act as an
additional operator of an ‘A’
olub station.

1 feel that these answers could
be of sufficient significance for
comment in PRACTICAL WIRELESS.
J. P. Billingham.

Ardsley,
Barnsley.
Tape Terminology
THe remark in Mr. Read’s

letter (November 1965 issue) has
been somewhat anticipated. On
the 20th of October, George
Newnes published a short work,
* Questions and Answers on
Radio and Television ”, putting
technical matters into language
that, I hope, will be both instruc-
tive to the layman and helpful to
the accomplished. Also published
on that date was my more
ambitious work on the subject
that appeals to Mr. Read, * Tape
Recording  Service Manual”.
Although this is a volume cost-
ing three guineas and containing
technical data on a great many
tape recorder mechanisms and
circuits, it also contains a section
dealing with the principles of
tape recording and general
servicing procedures in which
Mr. Read may be interested.
H. W, Hellyer.

Bargoed,

Glamorgan.

NEWS AND..

THE WORLD’S MOST PRECISE “RADIO EYE”

A new 140 ft. diameter radio telescope is now operational in Green Bank,
(West Virginia) USA. It is being used by astronomers to detect sources of
noise in outer space. Unique feature of the telescope is a Westinghouse
metal bearing which pivots 2,600 tons on a film of oil only the thickness of a
hair.

Built at a cost of $!3 million the station, known as National Radio
Observatory, is designed to be the world’s most precise instrument for
pinpointing waves from outer space.

THE COLDEST PLACE ON EARTH

In a recent issue of the Mullard Outlook, details were given of the
Mullard Cryomagnetic Laboratory located at Oxford, England. This
forms part of the internationally known Clarendon Laboratory which
has become famous for its contributions to research in the field of
magnetic fields at very low temperatures.

Mullard scientists in their new laboratory with its source of very
high power magnetic fields have recent!y been testing many new types
of semi-conductor material. This may, in time, lead to revolutionary
methods of generating, transforming and distributing electric power.
in the course of studying aspects of solid state physics, the scientists
have been able to achieve temperatures as low as a millionth of a degree
above absolute zero—almost as cold as the conditions found in outer
space.

The Mullard Cryomagnetic Laboratory is believed to be the only
one in the world to have reached so far down the temperature scale
and thus earned for itself the title of “The Coldest Place on Earth™.

LASER TELEPHONE LINE IN MOSCOW

The first laser telephone communication system linking two
districts in Moscow is being put into operation. Special trans-
mitting equipment converts telephone signals into impulses
which are superimposed on a laser ray. The receiving equipment
directs the ray to a large parabolic mirror which reflects it into
a system of filter and photo transformers where it becomes a

telephone signal again.
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..COMMENT

INTERNATIONAL RADIO COMMUNICATIONS
EXHIBITION

Now fairly established as a regular event in the radio calendar,
this year’s exhibition at the Seymour Hall fully lived up to the
reputation of its predecessors.

The home-constructed units bore witness to the very high
standard attained these days by Amateurs, and with some ex-
hibits it was difficult to define the borderline between these units
and some of the commercial items. Of particular note was the
solid state mobile equipment built by G3LOK and the superb
s.s.b. transceiver constructed by G3SBA.

The British Amateur TV Club displayed an impressive array
of gear with a triple-turret TV camera with built-in monitor
screen televising the exhibition from the balcony.

In the professional field, K.W. Electronics displayed their
KW2000A s.s.b. transceiver while across the hall Brian J. Ayres
& Co. were showing a range of National equipment. Highlight
‘here was the much talked of solid state receiver, the HRO-500
costing about £705. Needless tae say, this is not a t.r.f.!

The manufacturers award this year was presented to Tom
Withers of T.W. Electronics for their solid state v.f.o. for
144 Mc/s. Messrs Imhofs offered an impressive display of cabinets
of all shapes and sizes, and Electroniques offered their very
excellent coils and receiver front-ends for the serious amateur.
|. Beam aerials showed a number of their time proven v.h.f.
and u.hf. arrays, plus the able assistance of Vic. Hartopp to
answer the numerous queries.

The accent this year was clearly two things—the increase in
solid state circuitry, and s.s.b. Next year might even see greater
marriages between these two.

MARCON! SOLID SWITCHES

The photograph shows
the final stage in the pro-
duction of one of the new
range of Marconi high-
speed solid-state switches.
Hard black Araldite,
‘an extremely tough epoxy-
resin, is being poured into
the body of the switch to
provide complete encap-
sulation. This technique
provides the maximum
possible protection for
solid-state electronic cir-
cuits.  After curing at
60°C, the switch becomes
an entirely solid unit
which is capable of oper-
ating under extreme en-
vironmental conditions.
These new switches
are fully transistorised
and can be used as direct
replacements for electro-
mechanical relays. They
are virtually indestruct-
ible and will operate
almost indefinitely.
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I wourLp like to thank the
many old-timers who have helped
me in my researches for the
above-mentioned article. Most of
this information has been passed
on to me by the old operators on
80m whose ranks are sadly
diminishing all the time. T feel
that it is especially important to
collect all this information before
it is lost.

R. F. Farley, G3SSJ.
, Mytchett,
Nr. Aldershot,
Hamgpshire.

The Meaning of Amateur

Do your correspondents think
that amateur footballers should
knit their own jerseys and socks,
or that amateur cyclists should
construct their own cycles?

So why should amateur radio
enthusiasts be any different? Why
should they not have the benefit
of commercially-made equipment
as - much as amateurs in any
other field?

R. G. Hasler.
Birmingham, 28.

I po not think we should take
too seriously the letter on this
subject from Mr. Heathfield
in the December issue—he
generalises too much on only a
few observations. Will he now
do us the favour of visiting those
of his friends whose hobby is
photography and then tell us how
much of their apparatus (cameras,
lenses, light meters, rangefinders,
print-driers, etc.) they have made
for themselves. and if he con-
siders it a bad thing that they
should buy commercial gear.

Has it escaped his notice that
a commercial-looking piece of
equipment may in fact have been
built from a kit of parts such as
those offered by K. W. Elec-
tronics, or Heathkit?

Our hobby is perhaps unique
in that so much of the apparatus
used in it can be built at home
to save heavy outlays if one is
so inclined; that so much is
published to enable this to be
done. and that so many people
(despite what Mr. Heathfield
would like us to belicve) still do
“roll their own” and enjoy
doing it.

W. E, Thompson, G3IMQT.
St. Leonards-on-Sea,
Sussex.
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TAPE
TAPE

TAPE TERMINOLOGY

TAPE
PART SIX

THREE-HEAD SYSTEM
Using separate Erase, Record and Play Heads.

TONE CONTROL

Used during playback to * tailor” the response
of the tape recorder to suit listening conditions.
Can consist of a simple top-cut network or a more
complicated bass and treble constant-control,
using feedback networks and balanced controls.

TRACK

The magnetised path of the recording after it
has passed the recording head. Trackwidth
depends on the gap length. Fig. 19 shows actual and
proposed track dimensions on standard quarter-
inch (average) tape. Figures given are in inches,
and some tolerance is allowed for most measure-
ments, depending on head manufacture. The dia-
gram is not to scale. o

(a) Half-track operation, BS. 1568.

(b) International half-track standard.

(¢) Original Continental quarter-track

dard, now discontinued.

(d) Proposed “compatible” standard.

(e) American MRIA quarter-track standard.

Note that various standards have been proposed,
and the latest attempt is to ensure compatability,
i.e. the replaying of two-track recordings through
a four track machine for stereo reproduction,
without losses and also to be able to replay
quarter-track recordings on a half-track machine,
which is at present not satisfactory. Spaces
between tracks and at edges are called “safety
lanes .

stan-

0.01*

0-008*

by H. W. Heliyer

TWIN TRACK

Correctly referring to a stacked head with two
gaps, one above the other, for simuitaneous record-
ing and playback of two tracks. (As opposed to
two-track, where a single gapped head is used for
recording and replay of two tracks by tape inver-
sion at the end of the reel) Similarly, quarter-
track recording is made on a four-track machine
having two gaps, and employing the tape inversion
principle. Track numbering is normally 1 and 4 for
the outer tracks and 2 and 3 for the inner tracks,
giving a numbering 1 to 4 from top to bottom. But
some manufacturers favour different numbering
systems.

TRANSDUCER

A device which is actuated by waves from one
transmission system and supplies related waves to
other media. Practically, a microphone or loud-
speaker which converts sound waves to electrical
impulses, or vice versa.

TWEETER

Small loudspeaker specially designed to handle
the higher audio frequencies. Normally connected
via a filter which cuts off tones below about
2,000¢/s.

ULTRASONIC FREQUENCY

A frequency lying above the audio frequency
range; usually emploved to indicate the frequency
range of the bias oscillator. This is not strictly
accurate, bias frequency is usually in the radio fre-
quency part of the spectrum,

o0 VARIABLE BIAS

T X

Y0039
AR

AR §IN
129N

Method of altering bias

NS gradually to obtain good tone

04035" balance, usually during super-
NRY SN imposition when the action of
N 0:031°) h

ot cutting out erase power can

affect bias conditions, and when

www americanradiohistorv com

: Track dimensions on standard {” tape.

NN
- - - S - reduced bias is needed for the
M Oomma later signal to prevent over-
NS §§o4\3§§ riding the original.
003" .
L NN AW
b \&°*3§\§ m VARIABLE SPEED WIND
ENAS T L In some machines (profes-
o-ooa’——J o.éo,; sional types mainly) the speed of
(©) (d) (e) winding can be potentiometer -

controlled for special applica-

tions.
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EXCLUSIVE TO PRACTICAL WIRELESS READERS MORE Sh Conconn:

TRANSISTOR
POCKET RADIOS

BULK PURCHASE

N
MONEY
GUARANTEE ! ! !

The “BAN REMO”
. 80 tuned that it
bringa the voices of
: atar entertainers
S and vocalists dra-
/ ::na',icall;i’I to “Ffﬂe_
n your home, office,
ONLY 28 6 ete, Only 47 x 2
NO MORE TO PAY i’m;*m,',oﬂ"" pockes
or handbag. Works for months off 1/2 battery.
8hould tast a lifetime, anyone can assemble itinan
hour or two with our easy plan. Miniature
speaker, carrying case—everything only 28/8.
2/6 P. & P. (Parts can be bought separately.)
Limited period—so rush your order before it's
too late. DLMONSTRATIONB DAILY.

IT HAD TO COME EVENTUALLY! THE
“SKYSCRAPER” PERSONAL COMMU-
NICATIONS RECEIVER. Righly sensitive.
‘World-wide short-waves reception including
newa 1o English and countless other broad.
casts from RUSBSIA, AMERICA, etc, ete.
Take it anywhere—
it's featherweight! 6in.
x 3%in, x 1}in. Band-
spread Tuning, Ver-
nier Dial, Miniature
Valve Circuits, Plug-in
Coils, Own Rod Aerial,
ete. 509, of production
to be exported. Any-
one can assemble it
within 2 hours—only
xpenence

& few i k

plan—49/6 plus 2/8 Post, ete.

Parts Incl. Case. Personal phone. Eaasy- Lo-lollov’

DON’T WALK-
JUST TALK!

INTER(OM

OUTHIT &
o

ABY ALARM

LIMITED QUANTITY SAVE £3.13.1

ONLY Robustly made, brand new
Ve current modeis. You get 2
’ separate, fully transistorised
49 I l intercommunicating sets
each can speak or listen t.o
the other — complete with 60 {t. connec-
ting wire. Fixed in a flash. Ends baby-
crying worries. Ideal for Workshop to
House, Sickroom, hundreds of uses!
Hangs on wall or stands up. Our absurd
price 49/11, battery 2/6. extra Post, etc,
3/7. Money refunded if not 6 gns. value!

TRANSISTOR RADIO KITS
SOLD IN DEPARTMENT STORES AT £5.8.0.

OUR ; ;

PRICE

P. &P, 3
3/8 &

C

Extra &v B

Well-known brand Transistor Radio Kits—YOU

SAVE £3.10.6, Covering all medium/long wave with

parts including Mullard Bemi Conductors. 48 page

instruction manual. Entertaining and educational.

No soldering, just plug in, making many diflerent
Radios in a few mins,

10 TRANSISTOR PERFORMANCE

I-FIRADIO

ONLY

55/

POST 376

LIQUIDATION PURCHASE 500 ONLY
Made to sell at 5 gns. — Save £3.0.8.
Latest camera style radio. Big-Set tone
from tone-chamber moving coil speaker.
new device plucks in Station after Station
including Luxembourg, Caroline, ete.
Fantastie coverage — 187-577 metres!
Expensive looking finish, simulated
leather, black and chromium. Size
4}* x 23* x 11°. 7 semi-conductors. 55/-+2/6
batt. +3/6 P. & P. Refund If not delighted.

CAR CIGARETTE

LIGHTER
DISPENSER

Bluh Class Stores sell at

gns, — save £2.4.6
Top quatity chromium.
Car cigarette Lighter
—Dispenser. IKixed in a jiffy —
Pressing Button delivers ready-lit

ONLY Cigarette into your hand! Takes
, 10 cigareites—Eing size or any size!

I8 6 As fitted to luxmry ecars, Bafe, fool-
proof. 4% x 4 x {in. Lifetime

tested. ready to use. Relund if not worth 3 gns,

750 only. 18/8 plus 1/6 P. & P. (state 8 or 12v,),

MAKE § DIFFERENT

TRANSISTOR RADIOS
-:5 FOR

35[—

NO EXPER-
IENCE = NEC-
ESSAR

No Soldering.
Only 8

9 nections for
first radio to work,

Just look, you get
Cabinet,

.- ﬂ

B.C. Plans,
Loudspeaker (alonc 17/6). Earphone,
4 Semi- conductors Coils, Condensers,
Resistors, Tuner, Switch, Screws, etc.
YES — EVERYTIING! Loud  clear
English and Foreign reception. As sup-
plied to Educational Authorities. H.M.
Forces, etc. TESTIMONIALS GALORE.
Mr R o0’'D of Londonderry, writes:—
1 received your components and I must
say that Tam very satisfied with them! [ have
it atready set up! .. " COMPLETLE HO
RADIO (‘OURSL Originally £8 SF

ONLY 35/- plus 3/8 post, ete,

FABULOUS

Thls fantastic offer will amaze you
)'\ receives  perfectly in  bedroowm,

ST. TROPEZ MK. 6
—the  beautifully compact 8T.
",;.(’P office or gardens—over all medium

The Sensational Pocket Radio
TROPEZ, measuring 4% x 3 x 1}in.
i # waves including Luxemboarg. Un-

%% 4ider 1d. per hour running ecost.
aE ANYONE can assemble it in one
M%E-#Mor two hours using our simple

AB.C. plan. 25/~ (P. & P. 2/6
extra). Cage extra, Parts can be bonght separately,

NEW RADIO

VOLKSRADIO

ANYONE
CAN BUILD
IN 2-3 HOURS!-

19/6

EVEN THE OLDER CHILDREN
BUILD THEM! . , . no soldering—only
16 connections! then hear it reach out
bringing in station after station, loud and
clear. Palm-of-hand size 4% x 2§ x liin.
Many Testimonials: M.H. of Bradford,
writes: . . . I have just completed one of
your sets successfully, it is the first time I
have ever tackled anything like a radlo, and
I must state here and now, I am amazed how
easy it is to a layman like me. Your instruc-
tions and plan have obviously been very care-
SJully thought out so that even the most dim
can follow them _ . Direct from
Manufacturers to You. Send 19/6
plus 2/6 post, ete.
PARTS AVAILABLE SEPARATELY

Read what just a few of our sstisfled customers say
R.C. of Harringay writes Received with
thanks Skyroma . . . Very pleased. Working
well.

B.M. of Harrogate writes . . . | would
like to thank you . . . It was a real bargain.
L.S. of London W.8 writes . . . given it
a good try out and | am very pleased with
the results.

S.8. of Somerset writes . . . delighted
with this radio . . . glad if you could send
one more.

T.F. of Stevenage writes ... | would just
like to say how pleased my son is with this

radio.

AMAZING CIGARETTE
RADIO

10576

Yes, a perfectly ordinary packet of
cigarettes! — but watch your friends®
astonishment on hearing it fetch in
station after station, loud and_clear!
Still holds 10 Cigarettes—yet cleverly
conceals highly sensitive, fully transistor-
ised circuit (imetuding tiny battery),
Even a young boy can assemble it in under
2 hours. No soldering. No experience
necessary. Only 16 connections to make.
Ideal for taking to work with you. From
our bulging testimonial file, Mr. D. B, ©
Huddersfield, writes: *“. .. I have fitted
the parts in _and it is working wonder-
fully . ..’ ALL_PARTS Including Semi-
Conductors ABC Plans etc. ONLY
18/6 plus 2/6 post et
PARTS AVAILABLE SEPARATELY

HIL TR A 3] [[H3 LTD. (DEPT. P.W.28) 9 WESTERN ROAD, HOVE, SUSSEX

———tasascamaricanradiohistory com


www.americanradiohistory.com

- 788 PRACTICAL WIRELESS

January, 1966

TRANSISTOR ELECTROLYTICS

COMPARE THESE PRICES!

32uF 1-5 volt 25uF 6 voit 4uF 15 volt
-25uF 3 voit 30uLF 6 volt 5uF 15 volt
2pF 3 volt 50uLF 6 volt 6uF I5 volt
3uF 3 vole 100LF 6 volt 81.F 15 volt
8ufF 3 volt 2uF 9 volt 161LF 15 volt
10uF 3volt 10 F 9 volt 32uF 15 volt
1 21F 3 volt 20uF 9 volt 50uF 15 volt
20uF 3 volt 2uF 12 voit 64u.F 15 volt
30uF 3 volt 3uF 12 volt 2:5uF 25 volt
40uF 3 voit 4u.F 12 volt 161.F 25 volt
«25uF 6 volt 1OuF 12 volt 32uF 25 volt
2uF 6 volt 20uF 12 volt 2u.F 30 vole
3-2uF 6 volt 25uF 12 volt 16uLF 30 volt
44 F 6 volt 30uF 12 volt 251 F 30 volt
8ufF 6 vol¢ LF 15 voit tF 50 volt
1ouF 6 volt 2uF 15 volt SuF 70 volt
Al tiie above at 172 each.
320uF  2:5 volt 250uF , 15 volt 150uF 25 volt
200u.F 3 volt 500pF 15 volt 100uF 30 volt
250uF 6 solt 100uF 18 volt 200uF 30 volt
400uLF 6 volt 64uF 25 volt 50uF 150 volt

All the above at 1/6 each.
1,000uf 6 volt 750p.F I5 volt 1,000uF 25 volt
1,000F 12 volt 1,000LF 15 volt 5004.F 50 voit
4,000pF 12 volt 500u.F 25 volt 1,000pF 50 vole
Al the above at 2/« each.
200/100u.F, 257V or 200/200uf, 27SY ... o
CONDENSERS
Silver Mica, 3:3pF to 6,800pF. Including High Voltage Disc
Ceramics (normally 3/- each) .. 10/- per 100
Paper Condensers: 0001 .F, OOIu.F 002u.F OOSy.F -02u.Fand

o 676 each

‘04uF, all ac 7/6 per 100. £3 per 1,000; F, *25.F, -5uF,
10/~ per 100,
RESISTORS
{/10th, 1/6th, 1/4th, watt . 107 per 100

Mixed wattages ¥ watt to 3"watt Closq Toler;nco Assorted
Values. Polythene wrapped on cards of 10, Give-away
price, 50/- per 1,000, plus 5/- post and packing.

TRANSISTORS (At a price you can afford)

OC7{ equivalent, 1/~ each, 25 for £1, 100 for £3.

NKT124 or NKTI25, Swnchm: transistors. 2/- each, 6 for 10/-
Large Car Radio type Output Transistors, OC25, 0OC3s,
NKT405, 10/~ each.

Packet containing: three 2G417, twe 2G371, one 2G381, one
2G339, one diode (for making superhet with complementary
symmetry transformerless output stage) ... £1 complete
Diodes, 1/- each. Zener Diodes, ZE|2, ZB4-3, 5/- each.
BY 100 Mains Rectifiers for TV Sets. 7/6 each.

SIGNAL IN]ECTOR. R.F./ILF./A.F. Transistors, com-
ponents and circuit to make. Only 107- complete.

LOUDSPEAKERS, Brand New, 4 inch.
reproduction. 10/- each.

Excellent

w» 5/- each

Midget Earpieces, compiete with plug and lead

Magnetic Lapel Microphone with plug and lead 10/. each
Transistor Holders ... w. leeach
Miniature Soldering lrons, complete wnh Blt 30/- each
Set of 5 assorted Bits to suit any job e 20/ sec
Crystal Set kits oo 157- each
POCKET-SIZE MULTIMETERS. AC/DC/Ohms £3
Transistor intercomm. Units.. 55'- pair

FLUORESCENT FITTINGS: Sft with choke and starter 3976;
4ft, with choke and starter, 32/6. Carriage 10/- per fitting.

ACOS PICK-UP HEADS. COMPLETE WITH NEEDLES
This is the price you would expect to pay for the needles

only!
Monaural <. e s e e e . 140
Stereo oo ooe .o oS e 20
Diamond Stereo ... 289
Will fit most record changers. “Can ba vary profitable!
RELAYS

700 ohm or 2,500 ohm coil. Transparent dust cover. 2 pairs
of change-over contacts. PLUG-IN TYPE., Base included
in price. 25/~ each.

For orders less than |0/- please add 6d. towards postage.

G. F. MILWARD

17 PEEL CLOSE, DRAYTON BASSETT
Near TAMWORTH, STAFFORDSHIRE
Tamworth 2321 Post only

mBiire K KAD
CHAS. H. YOUNG LTD.

The Sensational
ALL-TRANSISTOR!

Communications Receiver

EDDYSTONE
ECIO

for use in the home, caravan, car or boat,

H.P. facilities. Only £48 Part exchanges.

Write for brochure

170-172 CORPORATION STREET
BIRMINGHAM 4
Telephone CEN 1635

GUITAR AMPLIFIERS
with. TREMOLO

12 months’ guarantes (valves 3 months)

Five juck sock-
o nputs with
four  separate
mixing volume
contrale. High
gawn of 10 mill1-
volts makes it
suitable tor ali
types of guitars
and micro-
phones. Sepa-
rate Bass and
Treble controls.
Mas'er cain
control. Trem-

olo speed and
| depth contruls.
Remotc trem-
olo switeh sock -
ct. 7.5 and 13
ohms outputs,
30 and a0
watt valves
EBECCR3, BCCS83, EL34, EL34, GZ34. 15 watt valves ECCu3, ECCS3,
EL34. ELSS, E781. Two extra valves KCCS2 used in the tremoloclrenit.
Tremolo operates on one input only. Black and gold front panel (fitted
tremolo type only at present) Chassis finished silver grey hammer. Cover
with obrome haodles §5/- extra.

PRICES
50 watt with tremolo

£21.17.8
50 watt less tremolo £10.10.0
30 wati witb tremolo , £18.17.6
30 watt less iremolo 214.10.0
16 wait with tremolo , £#13.17.8
15 watt less trémolo £11.10.0

Add carriage 10{= any amplifier. Descriptive leaflat free, stamp app-

reciated. Suitable speakers, Bakers 12° Guitar L.8B. 5m Ba.ken 157

Group 50 L.8. 18 gus, Carriage free.

Cash with order only regret no C.0.D.
B

STROUD AUDIO

CASHES GREEN ROAD, STROUD, GLOS. STROUD 783.

“No trade ar Expo!

www americanradiohistorv com
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Fig. 20 depicts (a) original circuit of wind-on and
re-wind motors of typical three-motor machine,
with foading resistor used to balance torque during
Record or Playback. (b) Modified circuit
using variable resistor to form bridge. (¢) Motor
torque varies as resistance (and hence applied
voltage) is varied. Suitable for single-phase induc-
tion motors with no electrical connection between
stator and rotor. Speed of motor is less than syn-
chronous speed, the difference being the *“slip
which. increases as rotor speed decreases. The cir-
cuit allows relative torque variation. At point of
intersection of curves. which depend on motor
characteristics, motors are balanced and at stand-
still,

VARIABLE RELUCTANCE MICROPHONE

Older types of moving iron microphone come
into this category, and are rarely used for present
purposes. (See Microphones.)

VELOCITY MICROPHONE

A microphone in which the electric output sub-
stantially corresponds to the instantaneous particle
velocity in the impressed sound wave. An example
is the ribbon microphone, in which pressure
gradient principle is employed, the difference in
pressure between the two faces of the ribbon
causing movement and electrical output. (See
Microphones.)

VIDEO TAPE RECORDING

Method of recording television pictures on mag-
netic tape for subsequent replay. Problems
involved are caused by the need for large band-
width—at least 2 Mc/s—which calls for high speed
of tape past heads. This can be achieved either by
fast tape speed or by rotating a sequence of
switched heads as the tape is moved. Fig. 21 shows
basic rotating head system used for video tape
recording. Two-inch Mylar tape is used at 15 in/
sec. Headwheel spins at 15,000 r.p.m., giving rela-
tive head-to-tape speed of 1570 in/sec. Vision
track is modulated on to an f.m. carrier from 42-2
to 6-8Mc/s before recording and demodulated after
replay. There are four heads, and four channels,
with each head having a 120 ‘degree arc of tape
contact—30 degrees of overlap. Each head is
switched electrically during contact, and * killed "
during out of contact period to reduce stray res-
ponses. Synchronising is supplied from servo
control of motor and sync pulses are recorded on
tape. Switching gate is controlled by photocell
from motor into switching module.

The multiple head system scans the tape verti-
cally with the tape at relatively slow speed. A tape
speed of 74 in/sec. will produce a track speed of
200 in/sec. or greater with rotating heads. As the
tracks are nearly vertical, and in rotation, the tape
must be wider than standard, and mechanical prob-
lems of speed regulation, head wear and syn-
chronisation are encountered. Two such machines
recently ‘marketed have tape speeds of 12'6 and
19 cm/sec. and tape width of 50-8mm and 25-4mm
respectively.

The alternative technique, of a stationary. head

WANMW-a M er+eassad iehistamne—com
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Record " Play

Re\’:vind ?orward

+ve|

LH Motor RH Motor,

Speed

SV ———————— Voltage — e
(resistance variation) -

Fig. 20: Circuits of wind-on and rewind motors and motor
torque graph.

and fast-moving tape, uses speeds of up to 150 in/
sec,, and a standard %in. tape, on which one track
of video and another of f.m. sound are recorded.
Typical head gap sizes are less than micron. (One
example is the American Fairchild V-5000, using
a tape speed of 120 in/sec., a standard %in. tape,
and movable heads to scan four tracks. A single
track is used with multiplexed video and audio
signals. The record head has a relatively wide gap
but the playback head gap is only 0-000039%in. wide.
Instrumentation tape is used, of 9,000ft. length on
a 10%in. standard NAB spool.)

Later developments ‘include thermoplastic video
recording, first developed for radar equipment. A
tape is prepared with a positively charged thermo-
plastic layer, which has a low melting point. The
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basic negatively charged tape has a higher melting
point. Thermoplastics soften when heated and
return to normal condition on cooling.

The principle involves heating the whole tape to
the melting point of the charged thermoplastic
layer by passing it through a vacuum and applying
a dielectric heater. Ripples are formed on the tape
in proportion to the moving electron beam of the
cathode ray tube through which it passes, the
beam being modulated by the video information.
The dielectric process causes the thermoplastic
layer to “freeze” temporarily in its ripple forma-
tion as it passes through and this modulated tape
is replayed by passing light through a condenser
lens, thé transparent tape and an apertured plate,
using the Schlieren optical system. A very wide
bandwidth (up to 50Mc/s) is possible. The draw-
back is the elaborate vacuum pumping equipment,
but development of a special tube with a mosaic of
fine wires in place of the normal phosphor screen
is still taking place. The wires are embedded in the
glass and pass right through, forming a virtual
extension of the electron beam, and eliminating
the complication of vacuum sealing of the tape at
the point of modulation.

Recently announced was a video-disc method of
recording with parallel principles, but using a
method of repeated “stills ” instead of a moving
picture, stored on disc. The great advantage of
such a system, if it can be developed beyond the
slow-scan 25 frames per second limitation, is the
simplicity of the playback conversion equipment,

YOLUME

Correctly, an acoustic, rather than electrical
term. Measurement refers to the pressure of the
sound wave in terms of dynes/square centimetre.
The louder the sound, the greater the pressure, but

PRACTICAL WIRELESS
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loudness, as a term, depends also on the frequency
and waveform. Convenient form of volume expres-
sion is in decibels, this scale being nearer to the
aural range than any linear form.

YOLUME COMPRESSION

System of sound recording where the level of
the signal passing through an amplifier is arranged
1o control the gain in such a way that high sound
levels are amplified less than low sound levels.

VOLUME UNIT (VU) METER

Type of modulation level indicator which
measures electrical signal voltages and records
relative levels of sound. This type of meter res-
ponds to average values but does not indicate
peaks. Professional recording authorities favour
peak programme meters for correct setting of
modulation levels. American machines favour VU
meters, the British and many Continental machines
have various forms of peak reading meters or
indicators (such as the magic eye) or modified
forms of these, with rise times flattened slightly by
charge circuits to give a compromise system.

A typical VU meter would be a rectifier-fed,
moving-coil meter with a low total series resis-
tance so that the non-linear forward characteristic
of the rectifier makes it almost a square-law instru-
ment, measuring energy or power rather than
voltage or current. The scale is marked in volume
units, each being approximate to one decibel with
the instrument measuring a pure steady tone. But
peaky waveforms will produce ‘only the
‘“averaged ” response, sometimes referred to as
the r.m.s. reading (not quite accurately, except
with pure sine waveforms).

PHOtocell IN @peemmm—— Switchin
el genera!
tape s‘;’(enc in S
! L; I Uimiter .
i Switch
Moduiator Oriver A B8 c ) gv;tecs
alisers
B35 Detector
Record l\u\ o) ozﬂay
Headwheel] o]
vision
Motor Graphite brushes output

Photo cet.-ll . )

outpu

Sip rings

Fig. 211 Basic rotating head system for video recording.
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AR - QUALITY
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THE NEW 1966 CR.70A
COMMUNICATION RECEIVER |

This completely new receiver sets a new high standard for !
performance and finish unequalled at the price, and is a w
addition to the outstanding range of CODA R quality comr
cation equipment. Frequency range: 560 Kefs-30 Mcfs (540-10
metres) 11 four ranges: 560 Kc/s-1.5 Mc/s; 1.5 Mefs-4.2 M B
4.2 Me/s-11.6 Mc/s; 11,6 Mc/s-30 Mc/s. Slide Tuie scales for e
band calibrated In irequencies plus an additional logg
scale in degrees, Two speed vernier tuning control with reverse
siow tune action. Unique aerial input stage exclusive to the
CR.70A employing High ‘Q’ Air-spaced CODA R_QOIL Induct
glviny extremely high gain with Jow noise level. Panel serlal
trimmer Jor peaking weak signals. Double tuned I.F. Iron
cored transformers. 470 Kc/s with EF183 frame grid valve for
maximum gain and selectivity. 5 vaives (Including two twin
triodes) giving 7 valve lineup. Separate B_F.Q. stage for CW and
SSB reception, Calibrated singal strength ‘S’ meter, illumin-
ated. Ausomatic Volume control. Panel phone Jack for
‘private’’ listening. 2-3 ohm output for external speaker
Superb strling, metal cabinet in the new Organasol Satin lustre
finish. Siza 137 x 52" x 71°. For A.C. 200/250 v, Ready built. Not u
kit at the fantastic low price of £19.10.0. Carr. 7/6.
CODAR R.F, PRE-SELFCTOR MODEL P.R.30, Consider-
ably improves the performance of any superhet receiver over
15-30Mc/s. Uses EF183 Frame Grid Valve, and provides up to
20dB gain plus substantial image rejection, improved signall
nolse ratlo and selectivity. Selector switch for either dipole or
slrrllgla wire antenna. Power requirements 180-250 volts 1
H.T. 6.3v. 0.3 amp L.T. Size 8} x5 x 41n.Ready bullt, complete
with cables, plugs and {nstructions, £5.10.0. Carr. 3/6. MODEL
P.R.20X. Belf powered model for 200-250v. A.C. Also provides
25mA at 20v. H.T. and 6.3v. 1 amp L.T. for other accessories
£7.4.0. Carr. 3/6. .
CODAR “Q"” MULTIPLIER MODE .10, For use with
any superiet receiver with an IF. between 450 and 470 Kcfs.
Provides considerable Increase in selectivity for either peaking
or rejecling a signal on AM. CW. or SSB, BFO. Size 8¢ x 5 x 4in,
Power requirements 180-250v. H.T. at 5mA 6.3v. .3 amp L.T.
Ready built complete with cables, plugs and instructions.
£6.15.0. Carr. 3/6, MODEL K.Q.10X, Self powered version for
200-250v. A.C. and also provides 25mA at 200v. H.T. and 6.3v. 1
amp. L.T. for other accessories £8.8.0. Carriage 3/6.
CODAR AX.5. 12 WATT 2 BAND TRANSMITTER. The
newest mcst compact transmitter for fixed or mobile use on
metres. “The tiny TX with the BIG volce”. Bize only
8} x5 x 4n. (Base area IS less than two-thirds of this pagel)
High stabi_ity new type calibrated VFO. 1.5-2.0 Mc/s and 3.5.3.8
Mcfs (up to 4 Mc/s export). Air-spaced CODAR COIL Pi-net
output, P.A, Plate current meter plus neon indicator, Plate-
Screen modulator, AM/CW switch and Panel key jack. Plug
changeove: for 6 or 12 volts heater supply. Ready bullt £16.10.0.
Carr. 4/-, A,T.5 POWER SUIFLY UNITS. For 200/250v, A.C.
and 12y. Solid state for Moblle use, complete with all Traosmit/
Recelve ctangeover switching avallable.
CODAR-KIT CR.4K MAINS T.it.F. SHORT-WAVE RE-
CEIVER. World wide reception—North and South America,
Russia, India, Australia, Far East, Amateurs, Shipping, etec.
*Separate electrical bandspread. % 3 slow motion vernier
drives. % Low loss polystyrene plug-in colls, factory aligned.
XDials callbrated in frequencies and degrees. % Power output
3 watts for 2/3 ohm speaker. % Valye line‘uﬁ: ECCS81, 84,
EZ80. Size 12 x 5¢ x 7in. CODAK-KIT CR.45K complete with
valves, 3 codls (10-28, 25-75, 60-176 metres) and 11 page instruction
manual, £4.10.0. Carr. 5/6. Extra coils 4'8 each. lnstruction
manual only 4/- (credited on order), (Can also be supplled
ready built—price on request).
CODAR-RIT MINICLIFPER—-OUR FAMOUS SHORT-
WAVE RECEIVER *Can be built in one evening ready to
switch on and bring the World to your fingertops at very low
cost. kBupplied complete with valve, one coll 25-75 metres and
i-page instruction manual. PRICE 39/6. Carr. 3/-. Extra Colls
4/9 each. Instruction Manual only 2/~ (credited on order).
Elecfjrécal Bandspread avallable, Provision to add 2 transistor
amp er.

SEND 6d. IN STAMPS FOR ILLUS. LEAFLETS OF THE CODAR RANGE

® H.P. TERMS AVAHLABLE @  WORLD-WIDE MAIL ORDER SERVICE

GODAR RADID COMPANY

BANK HOUSE, SOUTHWICK SQUARE
SOUTHWICK, SUSSEX. Tel. 3149

G3IRE G3HGQ
Canada: Codar Rodio of Camada, Yweed, Ontario,
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An
integrated
hi-fi turniable

Only Goldring’s 60 years of experience of making
gramophone turntables and pick-ups could lead to
a unit like this. .. the ideal integrated turntable, arm
and pick-up for do-it-yourself hi-fi aspirants...at
such a modest price. Just look at the features of this
remarkable G.66 unit:

Silent, specially made Swiss mains motor. Pressed
steelturntable on precision bearings evens out mains
current fluctuations. Die-cast light alloy arm with full
stylus pressure adjustment. Plug-in head shell, wired
for mono and stereo, takes alternative pick-up cart-
ridges. Eddy-currentspeed control (as fitted on some
professional units) varies the four standard speeds
by + 10%. Pick-up raising/lowering device coupled
to onjoff switch and idler-wheel disengagement
mechanism. Deck size 123" x 10",

See the Goldring G.66 at your dealers—or write for
descriptive leaflet.

THE GOLDRING G.66

G.66/MX.2 £9.18. 8 4+ £1.124P.T. £11.11.0
G.66/CS.80 £10.10. 0 + £1.142P.T. £12. 4.2
G.66/CS.90 £12.12.10 + £2. 1.2P.T. £14.14.0

Goldring Manufacturing Co. (GB) Ltd.,
486-488 High Road, Leytonstone, London E.11
Telephone: Leytonstone 8343

WIRELESS January, 1966

é&g%%ﬁ%f?ik:?%ﬂh?:mmmbikmmkﬁtx

Eg “TELSTAR" OUR EVER-POPULAR I-VALVE E:.
& e ?] SHORT WAVE RADIO
ﬁ T ;,-"ﬁ;.-} Receives speech and musxcg
Y] I -“:6__;) from all over the world. Price W
= i includes valve and one coil gy
13 " covering 40-100 metres. Can
Y | be extended to cover 10-100 X
8 @ | metres. Can be converted to 2
8¢ or 3 valve and all-mains

speaker use. ‘Total Building

All parts ¢ -
available separately GoSLS 35,' P. & P. 2/

Mains POWER PACKS

The ideal economical and safe way of running any Transistor
Radio, Record Player, Tape Recorder, Amplifier, etc. from
A.C. Mains with complete safety.

The MAJOR ‘“‘Power .ghe

o

»

-]

§

w
“'Power
Plus” for 9v.; 6v.; 4jv.: 39 6 lus”. For the smalier
set using PP3 type
For 9v.+9v.; 6v.+6v.; battery, Supplied com-
44v.+44v, Two segarate 42[6 plete with special adap-
reactivate your existing

»

-

w

uf

by

%

=

BIJOU

All “Power Plus” units are com-
pletely isolated from mains by
double wound transformer en=
suring 100% safety.

Single Output, P.&.P.2/6
outputs. P. & P. 2/6 tor enabling you to
Please  state  outputs required.
PP3 type bat- 17,6
tery.
P, & P. 2/6.

” 6
The “POP-6” Liitiiinn, ey 62/6
case and earpiece. P.&P. 2/6

Really pulls in those pirate stations,

READY TO USE POCKET RADIO .
C ers Medium ONLY
wgv‘ieba.:d. No l';lac- 9111 |

teries needed. Com-

P.&.P. 2/~
plete with earpiece.

R.C.S. PRODUCTS (RADIO) LTD.
11 Oliver Rd., London, E.I7. (Mail Order only)
Piogl-ala 4740 E_xport Trade Enquiries Invited ﬂmm&

YOUR CAREER in
RADIO &
ELECTRONIGS ?

Big opportunities and big money await the qualified
man in every field of KElectronics today—both in the
U k, and throughout the world, We offer the finest
howe study training for all subjects in_radio, television,
etc., especially for the CITY & CUILDS EXAMS,
(Technicians’ Certificates); the Grad. Brit. I.R.E. Exam,;
the RADIO AMATEUR’S LICENCE; P.M.G, Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses 1n
Pelevision; Transistors; Radar; Computers; Servo-
mechanisms; Mathematics and Practical Transistor
Radio course with equipment, We have OVER 20 YEARS'
experience in teaching radio subjects and an unbroken
record of exam. successes. We are the only privately
run British home study College specialsing in electronic
subjects only. Fullest details will be gladly sent without
any obligation.

ISR ZDI DI LNNL

To: British National Radio School, Reading, Berks.
Please send FREE BROCHURE to:

NAME '
ADDRESS auree

{iidaenssasiqeviiiiisrepBlock

.Caps.

.. Please
1.66

BRITISH NATIONAL RADIO SCHOOL

P P T TP T PTTT T PEST L L)
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WATT

The unit of electrical power. Defined as the
energy expended per second by an unvarying
electric current of one ampere across a potential
difference of one volt. For audio purposes, both
the peak power and the average power must be
‘considered. Electro-acoustic efficiency is less than
‘purely electrical measurement may ndicate.
-Electro-acoustic efficiency ratio may be as much
as 30:1 with commercial equipment. A speaker
_efficiency is only some 3 to 5% under normal
domestic conditions, so that an amplifier with an
-average audio output of 10 watts is adequate for
domestic purposes, even if transient peak powers
are as much as 40 watts. Most domestic tape
recorders with inbuilt speakers are only intended
to give about 2-5 watts audio output, which is
quite sufficient for normal purposes.

WAVELENGTH

In tape recording, directly related to the speed
and frequency of the medium: ie. the frequency
of signal and the speed at which the tape passes
the head gap. which determines the physical wave-
length of the recorded “ magnet ” on the tape.
Wavelengths become shorter as the frequency of
the applied signal increases, but longer as the
speed of tape transport increases. This is important
during playback, where the higher speed permits
use of a wider gap for a given frequency due to
the extended wavelength, or, conversely, allows a
higher frequency response for the same gap when
the tape is recorded and replayed at a higher speed.

wow

Distortion caused by periodic variation of tape
speed. Although there is no standard, varijations of
up to twenty times a second in pitch of the sound
are generally considered as “wow ™ while varia-
tions in the band 20-200c/s are called “ flutter =,
Wow is more evident with sustained notes and
music with “dying tones™ such as piano and
organ music. It is usually caused by eccentricity in
moving parts, Regularity of the wow may be a
clue to its origin. Flutter has the effect of making
the tone harsh. and is often more difficult to deter.
mine. Its resuits sometimes sound like an over-
loaded amplifier due to frequency modulation of
the recorded signal. Wow and flutter figures are
stated as an R.M.S. measurement, typical specifica-
tion being “less than 0-2% total r.m.s.”. More
than 0-5°, is poor,

In Table 1 reel sizes in inches, tape length in
feet, playing times in minutes and seconds for
principal types of tape in general use. There are
variations of tape length, and playing time between
manufacturers. Figures given are common to the
largest number of companies. Playing time is for a
single track at 3% in./sec For alternative speeds
divide and multiply by factors of 2. For complete
tape playing time on more than one track
multiply by number of recorded tracks (except for
stereo).

End of Series
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INSIDE
FREE 2
| MONTHS

PRACTICAL WIRELESS

BLUEPRINT

to build « PROGRESSIVE
SHORT WAVE RECEIVER

Includes full constructional details, with
instructions for the following additional
facilities:— Tuned r.f. Amplifier Stage,
I.F. Regeneration, Bandspread Tuning, Send/
Receive Switching and Tuning Indicator,

Other Constructional Features include:—

QUIZ MACHINE FOR EXPERIMENTORS,
CLUBS AND SCHOOLS

MINI MODULATOR

ADD-ON TRANSISTOR STAGE

V G'I'I CA

WIRELESS

2%
| FEBRUARY 1988

Double Sided

BLUEPRINT

TO BUILD A

PROGRESSIVE

SHORT WAVE
RECEIVER

% BASIC SV SUPERHET

PLUS
% R.F. STAGE
* 1.F. REGENERATION
F BANDSPREAD
J TUNING INDICATOR

PN

IRVER YOUR COPY Now!
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ELECTRONIC
PITCH-PIPES

by

R. Bebbington
Grad. l.E.R.E.

T e e |

training or conducting choirs will appreciate

the value of a set of pitch-pipes. Pianos are
pot always situated conveniently adjacent to the
choir and to pitch the notes of the initial chord
for unaccompanied singing can be something of a
problem. The author knows from bitter experience
that the notes you play on the piano and the notes
you sing to the choir on your return—after
knocking over a few music stands and negotiating
several rows of seats—are not always the same.
Usually the tenors will be quick to point this out
10 you, that is if the cffort of reaching a top A
that should only have been a top F has not
permanently strained their vocal ochords. The
electronic pitch-pipes to be described have been
wsed ‘successfully for male voice singing and have
been particularly aseful for open-air activities.

! NYONE who has had anything to do with

Clrcult Theory

The transistorised version of the well-known
Hartley oscillator is employed as a high degree of
stability can be obtained. Even with battery
ageing there is no discernible variation in pitch,
which means-that the device may also be used as

a pitch or frequency standard for other purposes.

The output of the oscillator is fed straight into
a high-impedance miniature loudspeaker which
serves as the collector load. Sufficient volume is
obtained to allow the unit to be operated
inconspicuously in a coat pocket and still be
heard. Should extra volume be required an
output stage can easily be added and a resistor
substituted for the oscillator collector load. In its
simplest form the unit can be really compact, the
prototype measuring 4in. x 3in. x 14in. The
frequency determining components are the tapped
coil, the capacitors across it and, in the simplified
version, the series variable resistor.

For accurate pitch control a capacitor for each
note is preferable and this requires a single-pole,
12-way switch to cover every semitone in a
complete octave of musical scale. It is extremely

Push~button
on-ott

Fig. 2: Tones selected by potentiometer (see Fig. 4).

unlikely that exact values of capacitors will ‘be
found to tune each note in the scale and padding
by smaller values will have to be done. If you are
incapable of doing this, even with the aid of a
piano, borrow the ear of a musical friend. If
extreme accuracy is not so important the variable
resistor is an easier and cheaper method of
frequency control and can be quickly calibrated.

With the components listed in Fig. 2 the 2k
variable control has a frequency
range of one octave from E flat
to E flat.

Choice of coil will obviously
influence the precise location of
the frequency range, but this is
jmmaterial as long as a complete
octave is covered, since this is
bound to embrace all the notes
in any musical scale. However, as
the coil is the only item that is
not standard some details are
perhaps called for at this stage.
Many tapped coils have been
tried and the -circuit oscillated
freely with most of them. These
included inter-valve transformers,
television blocking oscillator

Push~button
On-ott

) 4

Fig. I: Tones selected by switched capacitors.

transformers, the tapped primary
of a standard output transformer,
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DESPATCH-TODAY?-PHONE-R.C.S.!

DE-LUXE RECORD PLAYER KITS

Antochange 2-tona
Cabinets 17 x 15 x

P

8{in. flux
loudspeaker, $ watt
2 valve 2 stage

amplifier ready built.
Quality output. Volume
and Bass controls, All
items  fit
together
perteatly,
Special in-
structions
enable as-
sembly in
30 minutes
only § wires
to join. 12
months guarantes,
AUTOCHANGE KITS
B.S.R. Mouarch
Garrard *41000”, .
Garrard ATS £12.10,0;
OR SEPARATELY

Complete—as  above
e £10.10.0 P.P, 7/8
ey £11.19.6 P.P. 7/6
ATS £14.5.0 P.P. 7/6

Cabinet with board 14 x 18in, £3.9.6 P.P. 5/6
Amplifier with speaker. . . .. o £8.12.8 P.P. 3/6
AUTGCHANGERS (Stereo/Mono 10/- extra)
B.S.R. UA25 or UA14 Mono. . £5,18.6 P.P. 8/8
Garrard *1000” Mono . ,,, £6.10.0 P.P. 3/68
Garrard ATS £8,10.0; AT8 £10.10.0 P.P. 5/6
SINGLE PLAYERS

BS.R. GU7Y sutostop ., .... £4.17.8 P.P. 2/6
B.8.R. Juuior with sep, P.UJ. £3,7.6 P.P. 2/6

Q MAX CHASSIS CUTTER

Complite die punch Alien screw and key
- 6

in. tin. 18/ I13in, 22/6
in, 14/9 13tn. 18/« 2in. 34/3
in. 15/6 I§in. 1816 24in, 3719
in. 15/9 I3in. 207, 2%in. 44/3
in. 18/- I4in.  2076'  Jin.sq. 3116

CRYSTAL MIKE INSERTS
1Mn. dia. x tin., 6/6; BM3 1 x #in., 7/6;
ACOS MIC. insert ifin, dia, x in., 8/8
TANNOY CARBON MIKE complete, 5/6

Coiis Wearite '‘P", 4/-; Osmor “‘Q" from 4/-
Rep. DRR2 L. & M. with reaction, 4/8.
Ferrite Aerials Valve, M. 8/9; M.L..' 12/6.
Ferrite Aerials L.M. transistor/eircuits,
OSMOR, 10/-. WEYRAD, 12/8.

Ferrite Rod 8x }in., 6 x §in,, 6 X ¥/,4in., 3/- ea.

H.F. Choke, 4/6 pr. Osmor QCl, 6/9.
Test Prods, 2/9. Set Trim Tools, 3/-.
Neon Mains Tester Screwdriver, 5/-,

Multicore Solder, 6d. yd. Dispenser, $/6

PW TAPE RECORDER TUNER
All components specified Eagle H402 translstor
coils, & 445 ko LF.s and oscillator coil, taning
condenser with trimmers, ferrite aeriai, Tuning
dial, Mullard transistors and power pack compo-
vents, £3.15.0, Eagle H402 coil set only, 24/8.
Lagle 6 i diode, £9/6.

MOVING COIL MULTIMETER TK 2%0a
0-1000v. A.C./D.C. ohms 0 to 100k, etc., 47/8.
VALVE HOLDERS. Int. Oct. 6d. Mazda Oct, 8d,
BTG, BSA, B8G, B9A, 8d.; B7G, BYA Cans, 1/,
Ceranne 1.O. EF50, BG7, B9A, 1/, Valve plugs 2/3

LF, TRANSFORMERS 7/6 pair
465 K/s Siug Tuning Miniatare Can, 8 x 1}in, dia-
High Q and good bandwidth. Data Sheeta.

New R.C.S. VALVES 90 day Guarantee

IRS /- 6Q7G 6/~ EBCIl 8/~ PCLEZ 10/-
185 8/-08N7  5/-.EBCSL b/ PL&L 10/
T4 3/-/6V6G  6/<EBFS0 B/a|PLS3 7/~
354 3l-6X4  5/-[ECH43 9/-]PY80 7/
3V4 7/-16X5  8/-[ECH81 $/-|PY81 8=
5U4 8/-12AT7  6/-ECLS0 §/-[PYS2 7/
5Y3 8/-1124U7 6/-'ECLS2 10/-|3P61  §/-
574 8/=12AX7  7/-[ECL36 10/-(Uz2 /-
6AMS  7/6]12K7  5/-[EF183 7/-/UBC41 8/-
SAT6  §/-/12KS  14/~]EF86 10/- UBCS1 5/-
GBAS  7/-12Q 6/~ EF89  8/./UBF&Y 5/~
SBES  5/-30L6  §/-ELSa  7/-|UCHS1 9/
8HG  3/-135Z4  B/-|EYSl  9/-|UCL82 10/-
65 5/-1954 2/-lEY86  9/-[UF39  7/8
636 5/-\DAF96 8/-EZ40 b/ (UL4l 9/
637G 6/-|DF96  B/-EZs0  7/-1ULs4  §)-
6K 5/-\DK9  B/-EZsl  7/-1UY4l 5/
4K7G  5/-IDLOS  B/-IMU14  7/-|UYss 7).
OR8G5/ BABCSO 7/8iPC97  7/-[UU9 -
6NTM 5/-EBO1  4/- PCCB4 8/~ W31 @/

. A.C
38 w. 12/6 pair for 200-250 v. (in serles

IB.T.U. TAPE MOTORS 115 v

NEW ELECTROLYTICS FAMOUS MAKES

TUBULAR TUBULAR CAN TYPES

1/350v 2/~ | 100725y 2/~ | 8/600v 8/~
2/350v 2/3 | 250/25v 2/6 | 16/600v 12/-
4/350v 2/3 | §500/15v 2/8 | 16 +16/500v 78
8/450v 2/8 | 1,000/16v 2/6 | 82 +382+32/350v6/6
18/450v 8/- | 8+8/460v 8/8 | 32+32/450v 8/-
82/450v 3/9 | 8+16/450v 3/9 | 50+ 60/350v 7=
25/25v 1/9 | 18+16/450v 4/3 84+ 120/350v 11/8
50/60v_2/- | 324 32/350v 4/6 100 +200/275v 12/~

PAPER TUBULARS
850v. 0.1 9d.; 0.5 1/90 1 mFd, 8/+; 2 m¥Fd, 150v. §/-
800v. 0.001 to 0.05 8d.; 0.1 1/-; 0.25 1/8; 0.5 2/6
1,000 .001,00.002. 0.006, 0.01, 0.02 1/6; 0.05,

0.1 8/=; 0.25, 0.5 3/=,

2,000, 0.005, 0.01, 0.02, 2/6; 0.05, 3/6.

Sub-Min, 0.001, 0.005, 0.01, 0,02, 0.04, 0.05,0.1,1/-
Sub-Min, Electrolytios 1, 2, 4, 5, 8, 18, 25, 30, 50.
100. 500. 1,000 mFd. 15v., 8/6, 1,000 mFd 60v, 718

SILVER MICA (tolerance 1pr), 2.2 to & P¥, 1/-;
ditto 1% 50 to 800 pF, 1/-; 1,000 to 2,000 PF, 1/9,
CERAMICS 500v, 1pF to 0.01 mFd.,, 8d, each.
TWIN GANGS. “0-0" 208 pF + 176 pF, 10/6; “0*
3656 pF min., 10f«; 500 pF standard with trimmers
9/6; midget with trimmers, 9/=; 500 pF slow motion,
standard, 9/-; small 3-gang 500 pF, 19/9. Bingle
0" 3656 pF, 7/6 SHORT WAVE. Single 10 pF,
25 pF, 50 pF, 76 pF, 100 pF, 150 DPF, 5/6 each.
Can be ganged together. Couplers 94, each.
TUNING AND REACTION. 100 pF, 300 pF, 500 pF,
8/8 each, solid dielectric. TRIMMERS Compression
ceramic, 30, 60, 70 pF, 9d.; 100 pF, 150 pF, 1/3;
205 pF, 1/8; 600 pF, 750 pF, 1/9.

HEADPHONES. 2,000 ohms, 12/6; 4,000 ohms, 16/,
EL34 Transformer De Luxe, Push-Pull, 30w., 80/-.
EL84 Ultra Linear Push-Puli, 10w., 49/6.

10w. Muliti=ratio Push-Pull, 18/6.

tandard Pontode, 5/6, Min. bat. o-p. trans,, 5/

TRANSISTOR MAINS
ELIMINATOR rprl-év. PPo-ov. 2/96
DOUBLES 42/6. PP1+PP1, PP9+PP9, PP1]
(4 41-+44). Bize as batteries. Also min. 9v. 18/8,

WEYRAD P50 COILS
Forrite aerial 12/8; Osc. P5O/1AC, 5/6; st
and 2nd LF. P50/2CC, 5/7 h; 3rd I.F.
P50/3CC, 6/-; Driver Trans-L¥DT4, 8/6.
Printed Circuit §/6; 35 ohm Speakers, 5in;
17/8; 6x4in. 21/- Book g/-. 3 ohm OPT 10/6
NEW MULLARD TRANSISTORS
Holders 1/3; OC71, 6/-; 0C72, 718; OAZ10, 9/6;
0C8l1, 7/6; A%lli 10/6; AF114, 11/~; 0C44, 8/-;

g o2 o0 B vt i i
SILICON RECTIFIERS., O, : 200v. 8/6;

BY100 550mA, 400v. 10/-.

MAINS TRANSFORMERS Postage 2/ each,
STANDARD 250-0-250 80mA, 6.3y,
tapped 4v., 4a. Rectifier 6.3v. 1a., by,

2a., or 4v, 2a, 22/6; ditto 350-0-350 29/6
MINIATURE 200v., 20mA., 6.3v., la. 10/6
MIDGET 220v., 45mA., 6.3v., 2a. 15/6
SMALL 300-0-300 70maA., 6.3., 4a 9/

19/6
E,M.1 280-0-280, 100mA, 6.3v. 3.5 a, 6.3y. 1¢a 17/«
HEATER TRANS. 6.3v., 1ia., 7/8; 6.8v.
Ditto, tapped 1.4, 2, 3, 4, 5, 6.3v., l{a I
GENERAL PURPOSE LOW VOLTAGE 2 amp.

3, 4,5, 6.8,9, 10, 12, 15, 18, 24, 30v. 22/
1 amp. version, taps and C taps up to 60v.  29/8
AUTO TRANSFORMERS, 230-110v., 80w. 18/-

0-115, 200, 230, 240v., 150w, 22/6; 500w, 82/6
MULLARD “510” Mains Transtormer 33/6
TRANSISTOR, 9v., 80mA., 14 x 13 x lin. e

BEST BRITISH P.V,C.
RECORDING TAPES
LP 5in, 900ft 11/8 DP 12001t 18/8
LP 53in, 1200ft. 14/8: DP 18001t 24/6
LP 7in. 1800ft. 19/6: DP 2400ft. 29/6

Yolume Controls | 8@ con COAX

’I:nw or d1..og Tracks | S8emi-air  spaced 4o
ng  spindles, Midget | 40 yda. 17/6,
¥ 7 8d. yd,

ohins to 2 Meg | 60 yds., 25/-,
LS. 8/ D.P. 4/8 —
e ———=—————— | Ideal 625 iines U.H.F.
Stereo L/S 10/8; DP. 14/8 w loss BdB

lm log_+ lmAflog. 7/8 | inott. 500 Mej« 1 /6yd.
TELESCOPIC CHROME AERIALS, 12 to 33., 8/8,
TRIPLEXERS Bands I. 11, III, 12/8. COAX PLUGS 1=
LEAD SOCKETS, 2/-; PANEL SOCKETS, 1/-,
OUTLET BOXES (Suriace or ffush), 4/« each.

BALANCED TWIN FEEDERS, 84. yd., 86 or 300 obm
TWIN SCREENED, 1/- per yard, 80 ohms only.

THE “INSTANT"” BULK TAPE
ERASER AND RECORD HEAD
DEMAGNETIZER  200/250v. A.C-

RETURN OF POST DESPATCH

RADIO COMPONENT SPECIALISTS

Written guarantee with every purchase (Export: Send remittance and postage, no C.0.D.) Buses 133, 68 pass door, S.R. Sta. Selhurse

P.P. Charge 16 Full list 1/, C.0.D. 2'6 extra

wwWw americanradiohistorv.com

BAKER LOUDSPEAKERS —
HIGH FIDELITY
MODELS
12in,, 15w., STALWART
8 or 16 ohm. 45-13,000
¢.p.8., 12,000 tines.
res. 45 c.p.s,
12in,, 15w,
Foam Cone Burround,
25-16,000 o.p.s., 14,000
ines. Bass res. 35 e.g.;

12in., 20w., BUPERB
Aluminium Drive, Foam
Cone Surround 20-17.000
o.pa., res. 22 c.p's,
GROUP MODELS FOR VOCALS
BASS, LEAD and REYTHM GUITARS
Bass res. 80 c.p.s., response 20-10,000
Voioe ooils 15 obms, (or 8 ohms to order),
“GROUP 25 12in, dia., 25w., 12.000 lines 5 gns.
“GROUP 85" 12in. dia., 35w., 14,000 lines 84 gna.
“GROUP 50" 15in. dia., 50w., 17,000 lines 18 gDS.

LOUDSPEAKER CABINETS. Rexine
17 x 15 x 8in., 68/6; 16 x 12 x 4in., 38/8,
LOUDSPEAKERS P.M. 3 OHM FAMOUS MAKES,
2iin.,, 3in., 4in., bin., 7 x 4in., 15/6 each; Rin., 17/6;
64in., 16/8; 10 30/-; 12in., 30/=; (15 ohms, 85/);
10 x 6in., 28/ x 3in., 21/-; 9 x 6in., 21/-,

EMI 13 x 8in. ceramic, donble cone, 8 or 15, 45/=,
WAVE-CHANGE SWITCHES, £ p. 2-way or 2 p.
6-way; 3 p. 4-way or 1 p. 12-way; 4 p. 2.way of 4 p.
3-way, 8/6 each: 8 p. 4-way, 2 walier, 6/8,
WAVE-CHANGE “MAKITS” available, 1 p. 12-way,
2 p. 6-way, 3 p. 4-way, 4 p. 8-way, 6 p. 2-way. KW
Price, 1 wafer 8/8; 2- wafer 12/8; 3 waier 16/=, Extrn
wafers 3/8 each, extra long shafts 2/~ extra.
TOGGLE SWITCHES s.p. 2/-; d.p. 8/8; d.p.d.t., 4/

*RADIO BOOKS+ (P.P. 9d.)

Valves, Diodes, Transistor equivs. 10/6
Transistor Audio Amplifier Manual /-
Shortwave Transistor Receivers ., b/-
Beginners' Modern Transistor Sets 7/6
Sub-miniature Transistor Receivers 5/«

¢.D.8.

covered

Boys’ Bogk of Crystal Sets .. .. 218
“W.W."” Radio Valve Data .. .. 718
High Fidelity Speaker Enclosure .. 5/-
TV Fauit Finding .. .. 8-

Mullard Amplifier Manual .. .. 8/
Valve Guide, Books 1,2, 3,40r5 p/-ea.
Practical Radlo Inside Out .. .. 4/6
Transistor Communication Sets
Transistor Controlled Modeis
International Radio Stations

JACKS Btandard open-circult 2/8, closed circuit 418
Grundig type 3-pin 1/3; Btandard Lead Type /=,
Phone Plugs 1/, Bocket 1/=, .Banana Plugs 1/-,
JACK PLUGS. Screened 8/-, Grundix 3-pin /6.
BULGIN NON-REV. PLUGS and SOCKETS, P74,
2-pin 4/3; P73 3-pin 4/6; P194 6-pin 6/6; P155 12/6.
RESISTORS. Preferred values, 10 ohms'to 10 meg.
&l"‘ tw, 1w, 209% 4d; 1} w., 8d.; 2 w., 1/

GH STABILITY } w., 1%, 2/-, Prercrred value,

10 ohms to 10 meg. Ditto 5% 10 chm-« to 22 weg., 84,
t

5 wat 0.5 to 8.3 ohm 3 W I8
10 watt » WIRE-WOUND RESISTORS 1/9
16 watt 10 ohms—6,800 ohwa Le-

10 K., 15 K., 25 K., 10 w. . .. /=
MAINS DROPPERS Midget. With sliders. 0 da.,
1K, 0.¢a., 1.2 K., 0.16a.,, 1.5K.. itla. 2 K., 8/
each. Line Cord 100 ohms ft., d-way, 1f- it
Wirewound Ext. Speaker Controls 10} 3/-; 230 6/6.
WIRE-WOUND POTS 3 WATT. Pre-set Yin, TV
Types, All valuea 10 ohms to 25 K., 8/~ each, 80 K.,
4/-. (Carbon 30K to 2 meg., 3/-).
WIRE-WOUND POTS 4 WATTS. Long Spindle
Value 50 ohms to 50K., 6/8; 100 K., 7/6.
SPEAKER FRET Tygan various colours, 52in. wide
from 10/- ft.; 26in. wide from 5/« ft. Ramples 8. A.R.
EXPANDED METAL Gold or Silver 12 x 1%, 6f-,
ARDENTE TRANSISTOR TRANSFORMERS

D8035 7.3 CT.1 Push-Pull to 3 ohms output 11/=
D3034 1.5:1 C.T. Push-Pull Driver 1l/=
D3058 11.5:1 Output 3 ohms, 11/-; D1001, 18/-;
D238 4.5;1 Driver, 11/6; D240 8.6:1 Driver, 11/8
TRANSISTOR POTS 5 K Switched VC1545 5/3
SUB MIN EARPIECE Xtal or Magnetio 78

BUB-MIN JACK AND PLUG 2.5 or 3.5mm., 8/6 e,

TV REMOTE CONTROL for Philips 18TG111A,
1214, 125A. 1424, 23TG111A, 1134, 1214, 131A.
Piug-in, with 111t 7-way cable, 3 DP switohes, duai
pot, volume and brightness. OA81 diode etc., etc.
List 8 #ns. New, boxed. OUR PRICE 13/6 post tree.

ank Aluminium Chassis, 18 s.w.g., 4 sldes, riveted
corners, lattice fixing holes, 24m. sides, 7 x 4m., 5/6;
9 x 7., 8/6; 11 x 7in., 7/6; 13 x 9in., 9/8; 14 x 1lin.,
12/8; 15 x l4m., 15/-; 11 x 3ir., 6/8.
Panels 13 s.w.g. 12 x 12in., 5/§; 14 x 3ip., 4/6; 12 x 8ia
8/6; 10 x Tin., 2/8 8 x Gin., 8/; 6 x 4in., 1/6,

Y, MERRY XMAS
337 WHITEHORSE ROAD
WEST CROYDON fisshone.
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INPROVED

Improved internal

assemblies.

Re-styled scale plate for
easy rapid reading.
2 basic scales, each
2.5 inches in length.

New standards of accur-
acy, usingan individual
calibrated .cale plate:
d.c. ranges 1.15“’( f.s.d.
».C. ranges 275 z, f.s.d.

Available accessories in<
clude a 2500V d.c.
multiplier and 5, 10
and 25A shunts for
d.c. current measure-
ment.

As from Ist Nov-
ember 1965, Avo
are operating a
new nett Price
List. Full details

on request. A.C. Voltage:

D.C. Voltage:
D.C. Millivolt

PRACTICAL WIRELESS

STANDARDS

OF

January, 1966

ACGURAGY

AND

RELIABILITY

The Mk. 4 MULTIMINOR is an
entirely new version of this famous
Avo instrument and supersedes all
previous models. 1t is styled on mod-
ern lines, with new high standards of
accuracy, improved internal assem-
blies, and incorporating panclimatic
properties.

The instrument is supplied in an attractive
black carrying case, which also houses a pair
of leads with interchangeable prods and clips.
and an instruction booklet, It is packed in an
attractive display carton. Robust real leather

one to take the instrument with leads, clips
and prods, and the other to house these and
also a high voltage multiplier and a d.c. sbunt,

\Cases are available, if required, in two sizes,

MULTIMINOR

D.C. Current:

100pA f.s.d.—1A fs.d. in 5 ranges Resistance: 0-2 MQ) in 2 ranges using 1.5V cell.
1oV f.5.d. —I1,000f.s.d. in S ranges Sensitivity: 10,000Q/Y on d.c. Voltage ranges.
2.5V f.s.d. —1,000f.s.d.in 6 ranges 1.000€}/V on a.c. Voltage ranges.
range: 0 —100mY f.s.d.

@ For full d

.m@ L ITAP AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON, S.W.I -

ils of this pock

¢, write for descriptive leaflet.

Phone: VICtoria 3404

MMI7

Have you sent for your copy?

ENGINEERING OPPORTUNITIES
is a highly informative 156-page guide to
the best paid engineering posts. It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and oudines a range of

Home Study Courses in all branches of
Engineering. This unique book also gives
full details of the Practical Radio & Elec-
tronic administered by our
Specialist Electronics Training Division—
the B.I.E.T. School of Electromics, explains
the benefits of our Employment Dept. and
showsyouhwwcpaﬁfybtfneym
promotion in one year.

SATISFACTION OR
REFUND OF FEE.

Whatever your age or experience, you cannaé afford
to miss reading this famous book. It you are earming
less tham 230 8 week, sepd for your COBY of
+ENGINEERING OPPORTUNITIES” today —FRER,

TO AMBI

= THE LATEST EDITI

WHICH 1S YOUR
PET SUBJECT?

Mechanical Bug.,

Aeronautioal Eag.,
Production Ent.,
Building, Plastics,
D;lughtlmuml‘ N

GET SOME
LETTERS AFTER
YOUR NAME!

AN1Mech B
AMLCE,
A.M.]Prod K.
AMIML
ALOB.

B.So,
AMLER.E
City & Guills
Gen. (1«%° of Blueation

BRITISH INSTITUTE OF ENGINEERING -

TECHNOLOGY

(Dept. SE[21), 29 Wright’s Lane, London, was
THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

B.TEB. Cortificate “
PLG. Cartiicate 248 7 LD
; B.LE.T.
Badio & Television Servioiag
Howmes - SCHOOL OF
ginoecing  py ECTRONICS

POST COUPON NOW !

B Phease send me your FREE ISé-page
n “ENGINEERING OPPORTUNITIES™
- miﬁ-m.ﬂwdm

B OWAME ... ccocovevsnneccosrnscaces
B ADDRESS ccococecosecescvcoscrcsoce

B o oiiiieccecveessorensassssenenansrasesistanesss

PRACTICAL
FQUIPMENT

Bagio Practical and Theore-
tic Courses lor

beginners in
Electronios
E. i

B gygiecT o EXAM
[ THAT INTERESTS ME..ccceeeseancesassancsee (SE/20).

www americanradiohistorvy com

TI0US ENGINEERS

OM OF ENGINEERING OPPORTUNITIES

INCLUDING
TOOLS!

->oeee

The specialist Elec-
tronics Division of
B.AET.

NOW offers you o
real laboratory irain-
ing ot home with
practical  equipment.
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etc. The latter was used success-
fully without laminations and a
tapping was soldered on after
exposing the primary layers by
bending back one of the end
cheeks. The exact position of the
tap was not found to be critical.

PRACTICAL WIRELESS
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Practical Layout

No hard and fast rules are
given as regards size of unit as
this will be dictated b, the com-
ponents available to the construc-
tor. If a 24in. loudspeaker is used
an extremely portable unit may
be built around it, particularly if
resistance tuning s employed.
Readers who are used to working
from a theoretical diagram will
no doubt have their own ideas
about the practical layout and
this should not present any prob-
lems. However, for the less
experienced  constructor  and
those who prefer to work from a
wiring diagram a suitable layout
is given. R

A small tin box was used to house the
experimental model, the loudspeaker and tuning
control being attached to the lid. Construction
was simplified as the tagstrip and the *earthy”
side of components could be soldered directly to
the case. One slight drawback was that initial
tuning and calibrating had to be carried out with
the lid closed as the proximity of the metal
lowered the pitch about a semitone by increasing
the inductance of the coil. With a plastic case the
problem of hand capacity might arise,

A 9V battery such as the Vidor VT3 was chosen
because these are physically small but- there is no
reason why external batteries should not be used.
Where space is no criterion a larger speaker may
be utilised and this may have the more usual low-
impedance speech coil if it is connected through a
transistor output matching transformer.,

Advantage was taken of the case being metallic
to solder one of the push-switch contacts to it, the
other contact being soldered to one of the adjacent
points on the taestrip. A halt-inch length of thick
copper wire soldered to the * earthy ™ contact and
fitted with a small length of sleeving serves
admirably as a push button. A hole should be
suitably drilled, as indicated in the diagram, for
this to protrude slightly through the side of the
case.

(Chromatics) At C D#

L1 Tapped coill
1500-0-1500 turns
38 swg enamelled wire
on Jydia former, see text

F

Fig. 3: Wiring diagram and layout of Fig. 2.

o

G G#

n gy # M '

dJd A AF B C CHED D¥E F F#

Fig. 4: Dial for the 2kQ potentiometer in Fig. 2.

Calibration

Once the capacitors have been selected in the
switched version a permanent scale can be
accurately scribed as the 12 semitones will be
equidistant on the positions of the switch. If the
simpler resistor method of tuning is used, then
there will be cramping towards the lower notes
which  could result in some slight  pitch

inaccuracies due to difficulties

G in reading the scale. Generally
these would be too small to be

Diatonic Notes

A‘BﬁC#fD]E\F#[G#

A serious,

Should the frequencies covered

Capacitor (uF) o

Approximate values of the switched capacitors for the scale of A Major
chromatic semi-tones lie approximately

(3 sharps). The values for the
half-way between adjacent notes.

02017 1014, 0-12| 0-1 | 008 ( 0.06

0-05 be too high in the musical range
these may be lowered by increas-
ing the fixed capacitor across the
coil or, alternativelv, inserting an

iron core in the coil.

 — pisasadgaaaoricanradiohistorv .com
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A COMMENTARY BY HENRY

PRACTICALLY

WIRELESS

YHAT  hilarious pantomime
“The March of Progress”
has earned a few deft sideswipes
from Henry’s bladder. Any jester
worth his cap and bells could
hardly miss a target so wide.

In the field of telecommunica-
tions it would seem that Progress
—with a capital—is marching
onward with the relentless deter-
mination of a hungry rhinoceros.
Every trade magazine wc pick up
heralds new approaches, develop-
ments, devices and even ideas.
Editors delight in crystal gazing
or, unforgivably, reminding us
how accurate their predictions of
a half-century ago have turned
out to be. .

Boffins—not to be outdone—
brush up their syntax and publish
the intimate details of their
experiments. Scribes like me
absorb the gist and breathe out
hot air about “The Sets of
Tomorrow ” or less precisely,
“ New Concepts 7. The innocent
bystander may be forgiven for
thinking us all a dynamic class of
citizens, leading the backward
plodders of Industry and
Commerce into some brave new
world beyond the horizon.

One has only to read the dis-
mal history of Colour TV to see
what is meant. In the November
issue of Practical Television the
Editor recounted his remarkable
dream—which ended with a dele-
gate to one of those interminable
Colour Television Standards Con-
ferences crying: * But do we
really need colour TV?”

" MT. Sidney Bernstein and Lord

T
e ,/A# 73
.. the relentless determination of a
hungry rhinoceros.

Thomson, chairmen of Granada
and Scottish Television respec-
tively, have come out against
premature launching. This does
not mean that either of inese
extremely astute gentlemen is a
reactionary diehard. Their kick is
not against progress, so much as
against the effect mistiming of
decisions may have upon their
profits.

And to be sure, decisions are
not likely to be timed at all if the
last breakdown of talks, follow-
ing hard on a hasty *“final”
SECAM demonstration, is indica-
five.

The ironic fact that Henry is
trying to wrinkle out and lay
before you, dear Reader, is that
technical magazines were running
series of articles on Colour TV
Principles, or Servicing Colour
Receivers as much as ten years
ago.

These were based on American
experience, to be sure. Yet it is
worth remembering that it is only
as lately as 1964 that the larger
companies in the States were able
to make Colour TV pay. Last
year, for the first time, colour TV
sales overtook black-and-white
receivers. What price Progress?

Getting away from radio’s
foundling, let’s ask each other:
“What sort of wireless signal are
you getting? ” Short of stringing
the surrounding rooftops with
piano-wire pigeon traps and
digging below plastic water-main
level for the earth return, can
you pick up interference-free
programmes?

I thought not. Then, am 1
being naive in suggesting that a
logical conclusion is some form
of communal aerial system? To
indulge in another Progress Pre-
diction, the future should bring
all communication services,
radio, TV, what-have-you to the
house via a single pipeline.
Water, Gas, Electricity. Tele-
coms, each with its inaccessible
stop-cock and horrible quarterly
bill.

Rather like the Editor’s
dream, you may say. And after

www americanradiohistorv com

No. 17
lllogical
Conclusions

Digging for the earth return.

reading of the furore at Cwm-
bran New Town last autumn, I'd
be inclined to agree. There, the
Corporation decided to be in the
van of progress by wiring their
beautifully planned houses for all
services and putting a one-and-
sixpenny charge on the rates. But
the concession was given to a
relay company and the local
traders came out strongly in
protest to the local press. One
can hardly blame them when the
pipeline people are also their
greatest rivals in the set retail
business. There's not much living
left in selling radiograms and
tape recorders. Even if (see last
month) Dame Progress hands us
videotape on a plate.

The joke is that BBC2 had just
then opened in the area and both
radio dealers and pipeline tech-
nicians were chasing madly up
and down the Welsh Mountains
in search of the u.h.f. signals.
Considering the ban on rooftop
aerials that is imposed in the
New Town, developments should
be of some interest to followers
of the pantomime  called
Progress.

When colour TV does come
along, we wonder what the resi-
dents who voted against the levy
on the rates will say. Possibly:
“1 don’t care about the bloke
down the road, Jack, My
* Coronation Street”’ comes
through OK ™.

That should please Mr. Bern-
stein, at least,
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BENTLEY ACOUSTIC CORPORATION LTD.

Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.] Telephone: PRIMROSE 9090

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK, ALL
GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE, PLEASE
NOTETHATWEDO NOTSELLITEMS FROM USED EQUIPMENT NOR MANUFACTURERS’ SECONDS & RE)JECTS,
WHICH ARE OFTEN DESCRIBED AS “NEW AND TESTED” BUT HAVE A SHORT AND UNRELIABLE LIFE.

OA2 5/8 1 6BX6 4/8)7B7 B/6 | 26Z3 713 | AC/PEN EB34 1/-| EL86 718 1 LZ3v9  6/8 | RG1/2404 U301 11/-1 G4 10/-
0B2 8/-[6C4 2{8 1705 8/~ | 26Z6GT 8/~ (5) 17/6 | EB4I 4/9 | EL36 718 | MI1D4  7/8 85/- 29 9/-| GET108 7/~
OZ4GT 4/3 |RCS 4/~ |7C6 6/9 | 28D7 6/9 | AC/PEN EBul 2/3 | EL9L 2/6 | NMLD612/6 | RK34  7/6! Uasy 8/68| GET10410/=
1A3 2/6 {806 3/-|707 5/~ | 30C1 8/¢ 7) 17/- | EBC3  20/8 | ELY95 5/~ | ML 5/9 8130 22/6| U4y 8/9| GETI0617/6
TA4 12/8 |6C8 3/~ |7D3 15/~ | 30c15 10/« | AC/SG 22/6 | EBC33 8/~ | EL360 7/- | MS4B  20/5 | SP4B  19/6| U404 8/-] GETI1112/-
1Ap 5/~ 1609 10/9 | 7D5 14/8 | 390C17  11/9 | AC/SG/VM | EBC4l 8/6 | EL&20 16/4 | M3P4  12/- | SPI13C 12/8| USUl  15/-| GET113 6/9
1A7GT  7/8 |6C10 8- | 7¥7 7l-| 30018 9f3 12/ | EBCS1  §/3 | EL822 22/8 | MU12/14 46 | 8141 2/-| U4u20  6/6/ GET114 6/6
1l 4/- 16C12 8/8 | TH7 5/9 ) 50Fs 7/3 | AC/THI110/- | EBCY0 38 | ELL8O 13/6 | MX40 8/9 | SP42 12/8| VMP4G 11/8| GET116 17/~

102 3/-16CDGG 18/ |7R7  12/6|30KL1 9/3 | AC/TP 18/ | EDCYI 58| EM4  17/9 | N37  10/6 | 3Pl £/-| vanib 18/-| G ETN7S 9/8
ic3 8/8 607 9/8{7V7 5/- AC/VP112/- | EBFS0 5/ EM34 11/6 | N73 98- | 8U25  27/2] VP2 3/6| GETH74 /6
30L1  5/8
1C5 5/- {6CH5  6/6 7Y4 5/- | & AC/VP212/- | EBFS3 /3| EM35  12/- | N10S  28/2 | T4) 8/~ GEXI
30115 10/3

106 10/8 |6CW4  pd/- |8D2 218130117 11/ |ATP4  2/3 | EBFS9 5/9 | EM7L 15/6 | N339  25/- | TDD2 12/6 3

1D6 8/6 |6D1 1/8 [9BWe  9/8 | 507, " gy | Azl 8/6| EBL2L 10/3 | EMB0 /3 | P41 3/6 | THD4 7/
9/8 ; AZ31  9/8| EC52  4/3| EMSI  7/- | Pyt 2/6 | TH4B 10/~

1FD1  6/-6D6 8/- |9D7 U8 \50p16  5/g |A%4l  8/8| ECS3  12/6 | BMS1 6/~ | PABCSO 6/9 | TH2IC 10/6] VPISC 7). | GEX#4 11/6
1FD9  3/3 (GE5 9/6 | 10C1 /9| 30p10 12/, | B36 4/9 | EC53 6/ EMS5  8/9 | PC86  9/9 | TH30C 14/8] VP23 2/6| GEX66 15/
OPL1 7 : 78 | PCS8 9/~ [ TH41 15/8| VP4l  6/-| MATI00 7/9
3 10/- | PC95  6/9 | TH233 6/9] VP1338  9;8| MAT101 8/
5/6 | Pco7  8/9|TPu2  bj-| VR75  21/-| MAT1%0 7/9
5/6 { PCU34  5/8 | TP25  b/-| VRIS 56| MATI21 8/8
7/3 | PCC8S  6/9 | TP2620 7/8| VRIS0 4/8| OA5 6/-
9/3 | POC8B 10/8 | TYSGP 11/8| VT61A  7/.| OAl0 6/
8/8 | PCUsY 11/6 | UABCYO 5/8| VI501  8/-| OAT0 8=
5/8 | PCC159 10/- | UAl42 6/9] VUILI G/-| OA73 B/
8/9 | PCFR0  6/8 | UB41 10/68) VUI20 10/-| OATY 3/
3/- | PCF%2  8/-| UBC41 /3] VU120A10/-| OASL 3/«
5/3 | PUK34  8/6 | UBCSL 6/3| vUIss 7/-|0ass 3
5/6 | PCF&6  8/3 | UBFS0 5/8| W2l 5/-| OA&S 4=
6/3 | PCI'01 9/9 | UBF89 6/3| W42  12/-| OAS0  B/e
2/3 | 41MTL 8/ 3/9 | PCF802 10/- | UBL21 10/9| W61M 24/6| OA91l 8/
12A8GT16/6 | 418TH 10/- 4/3 | PCF805 9/3 | UC92  8/3/ W63  10/6) OA9  3/6
1T4 2/3 |6F33  8/8 |12ACs  8/6 | 42 5/-|Dis  15/6 (ECCSS 8/8 EZ90  3/9 | PCFS0612/9 | UCUSt  8[-| W76  8/8| OA200 5/-
1Ua 5/8 | 666 2/8 112AD6  9/6 | 43 10/-1D42  10/6 | ECC18011/8 | FC2 1476 | POLSY 8/6 | UCCSs  8/8| W77 2/6| 0A211 13/8
1Us 5/3 [6H6 1/6 [12AL6 8/~ | 45 718 | 63 5/- | ECC304 8/8 | FCa 8/9 | PCL8R  9/6 | UCF80 8/3| WBIM  5/9| 0AZ20012/6
2A7  18/8 |6J5G 8/- [12AH7 5/ | 45Z6GT 15/ | p77 2/3 | ECOS07 15/ | FC13 146 | PCL&4  7/8 | UCH21 8/-| W10l 26/2| 047203 8/8
2/9|0IBGT  4/3 |12AHS 10/8 | 50A5 21/10iDAac32 %/8 | ECF80  7/3 | FCI3C 17/- | PCIR5 8/6 | UCH42 8/-| W107 10/8| 0AZ204 9/6
4D130 7/~ |66 3)-|12AT6  4/6)%0B5  6/6|\ DAFOL 8/3 | ECFb2 /3| FW4/5008/6 | PCLA6  8/9 | UCHS1 6/8] Wi29 17/8| 0AZ210 /8
2D2L  §/-|6J7G  4/8|12AT7 3/8150C6  8/6)| DAF9S 6/- | ECF84 10/- | FW4/5008/8 2/6 | UCLa2  7/8] X14 79| OC16W 35)-
2X2 3/ |837GT 7/ [12AUG  5/9 | 60CDEGA0/9 | DUCOO  8/9 | ECFS04 24/- | GTIC  9/9 | PENMODD | UCLES 18| X 18 8/-1 OC19  2bfe
344 8/9 |SKOGT  5/8 |12AU7  4/8 | GOL6GT 6/- | DD 12/8 | ECH3 23/3 | GUSO 55/ 84/-| UF4l  6/9/X24  16/6] ooy 93/-
345 6/9 |6K7G  1/8|12AV6 5/9 |52KU 14/6|DD41  10/6 | ECH21 10)- | GZ30  7/6 | PEN45 7/ | UF4a 4/9)X41  10/-| 0C23 87/
3B7 5/- |OK7GT 4/0)12AX7 - 4/ | 53KU 14/6 | DDT4  7/6 | ECH33 22/8 | (%32 8/ | PEN43DD | UFRO 8/3| X61 8/-1002 18-

166 6/-

IH5GT 7/6 (6F6G  3/8[10D1 7).
1L4 2/3 (GF8GT 7/6 |loD2  11/8 | 30PLI3 10/8
1LA¢ 17/8 |6F7G  B/-[10F1  1g/- | SOPL1411/3
1LA6 18/10 |6Fs 5/-|10F9  gp[30PL1> 9/6
1LD5 ~ 4/-[6F12  8/-|10F18 9fp |35/51 12/6
ILN5 4/ |6F13  8/9 |10LD3 6/3 | 30A5 20/9
IN5GT 8/8 [6F14  £3/3 |10LDI1 9/6 | 30LSGT 6/~
1P1 8/- (6F15 /8 [10P13 12/ | 35W4  4/6
1PI0  4/9[6F16  6/6 |10P14 11/6 | 3523  18/2
1P11 6/- |6F17 12/8 |11D3 17/6 | 35Z4GT 4/
1R 4/~ |6F18  13/5111D5 17/6 | 35Z5GT 5/9
184 6/- 628 " 9/3|11E3 13/ | 40SUA  6/6

x
I
S
)
%
ra
3
5

3DG¢ 3{9 6K8G  8/3 |12AY7 9/9 72 8/8 | DET25 7/6 | ECH35 6/-| GZ33 14/8 12/ | UF85 8/9| X63 5/8) 0Cz6 8/
4 5/3 [6K8GTM8/6 |12BA6  5/3 | 77 5/- | DF33 8/6 | ECH42 8/-| GZ34 10/- | PEN46 4/- | UF%6 9/-{ X64 5/6 0Cur  £8).
3QOGT 6/9 |6K256 24/-112BE6 4/8 |78 4/0 | DFe6  15/- | KCHS81 5/9 | GZ37 14/6 PEN38310/8 | UF&9 b/6| X656 5/6| uc29  16/8

384 4/8|6L1 10/~ |12BH7 6/ | 80 5/3{ DF72  80/- | ECH83 6/6 | H30 5/-
3Vd 6/- 16L5G  12/6 |12E1  16/9 | 83V 8/- [ DF91  2/3 | ECIIR4 9/8 | HABCS0 9/3 10/6 | ULd8 88
4D1 38 18L6GT 713 |12HGGT 1/6 | 85A2 6/ | DF96 6/~ | ECLSO 5/0 | HL2  7/6 | PENA4 7/ | UL84 576 Xo8 26/2| OC1L  8fe
SR4GY 8/6 |6L7GTM b/6 | 12J50T 2/6 | s0AG 676 | DFY7  10/- | ECLs2 616 | HLI15C 4/ PEN/DD UM4  17/6/ X79 27/ 0042 5/
574 Jej6L18 10/~ |12J7GT 73| 90AV  67/6 | DH30 15/6 |ECLS3 8/9| HI23 12/8 | 4090 17/8 | UMS4 1978| Xe1m /11 0c43  18/6
SU4G  4/8GL19 19/~ 19Kb 10/-|900G 42/~ | DHS3 4/3(ECLS6 8/- | HL23DD 5/- | PFL20020/5 | UMs0 " 8/8) X101 28/6| 0Cai  a/9
SY4G . B/-'6LD3  8/8|12K7GT 3/8 | yocv 42/~ | DH76  8/6 | EF6  20/6| HL41  8/9 | PL33  9fs URIC  8/6| X109  26/-| 0C44PM /3
SYSOT 4/8 ALD13  6/3 |12KSGT 8/6 190C1 16/ | DH77  3/8| EFY  20/8 | HLALDDIZ/6 | PL36  of. | GUs 70| X118 9/9/0c45  3/8
323 /8 GLD30  6/8 |1297GT 3/8 | 150B2 16/6 | DHSL 23/3 | EF22  6/8 | HL42DDIS/S | PL3S 16/ UUS  11/-| X119 8/8| 0Cs6M  §/a
524 Jr8 BNTGT 7/ |128A7GTE/9 | 150c2  5/9 | DHIOL 5/- | BF36  3/6 | HLS3DDS/E | PLSL  6/9| U7  11/-| X142 8/-| 0Ces  22/8
8/30L3 8/ 6P1 9/31128C7  d4f=| 1y 15/~ | DHI0716/11 | EFS7A 7/ | HN309 25/~ | PL82  5/3 | UUB  14/-| Y65 5/=| OC66 95/~
oSG 3/9 oPas  8/81)28G7 (-t 1g5py gepi1 | DH7LY 5/8 EF39  5/-| HYR2 8/9 | PLE3 6 UuU9  5/8) Y65 8/-] 0C70  8/e
GABG  5/0 OPI6  9/-1128H7 3/~ |aypng gg | DK32 76| EF0  8/6| HVR2A 8/9 | PLst  6/3| VUi 4/3| Z63 480071 8/8
GABT 4. 6P28  11/6|19807 Bl |Luyp 1gjg | DK40 15/6 | EF4l  6/8| 1W3 . 5/6 | PL500 15/ UYIN 10/3] 266 73 0C72 8/
SACT 8/~ 6Q7G_ 4/3[128K7 3| oy 20/- | DKST  4/- | EFa2  3/9)| 1W4/350 5/6 | PMa4  9/3 | UY2l  9)-| 277 3/-| 073 18/~
SAGS  2/66Q7QT 7/9(123Q7 8/ |50} 15| D92 8/- | EFS0  2/8 | IW4/500 6/~ | PT15 10/ | UY3L  8/-| 2720  8/6] Oery 8/-
BAG7  5/9 |6R7G_ §/8 |1a8R7 b/ | 50 15/- | DE96 /64 BF54 3/~ | KBCS2 20/5 | PX4  9/= |UYA5  4/8|7740 /3| Ooos 8/
5AJ5 305 166 | VL3S  8/9 | Eri3  5/-| KF35 1g/6 | PX25  8/6| Ulo 9/-17759  38/-| e 8/6
GAKS 41816847 7/ |12Y4 B/ \5os (4| DL35  5/- | EFR)  4/3] KL35 1176 | PY3L 8/9 | Ul2/14  7/6| Transistors | O0C77 13-
6AKS  8/-163C7  4/9/13D1  8/-|3e; 1y |DLEB 58| uFss 98| KLL32 31/7 | PY32 879 | Ule 15/-| and diodes | 0c73  “gy.
SAKS  b/8 |68GT 719 113D38 8/- 956 2/ K12 5/- | PY33  8/9|UL7 5/~ AA120  4/6| OCy1 4/
6AL5  9/3|68G7GT 4/9 [14H7 /6 12034 .| DL75 30/~ EF86  6/6| KT8 15/~ | PYSO  4/9| U18/20 6/6| AA129 4/8| ooaip 4.
GAMS 26 SHY 3/ 16D2 g/~ | 103 1976 | D192 4/9| EFS)  4/3| KT32 '4fp | PYSBL 5/~ | UL  48/8
iagc  Sis|%eky 4lells  IZlator agje|BIs: S PYss 8| Uss e Achs aniolsr 10
o - 1 -1 0C
6ARG 20;- 68L7GT 4/9 | 19AQ5 7/3 235‘7’ ;ﬂ: DL810 10/8 PY8R 73| U2 76| ACI27  9/6| gosy g/.
8 [6ANTGT 4/8 |19BGeage/s | 87 7L | DMz 5. PY&00 5/9 | U31 6/6| ADL40 25/-| ()(-1as
6l 19H1 /{9 /81 bus1  9f9 PYS0L  7/6| U338  13/8| AFLO2 27/8| Oc130 1p).
Pz30  9/6| U35 18/8| AF114 11/-| oc170 8/6
Qra1 5/~ 1 U37 28{-| AF115 10/6] 0C171 9/
QP22B 12/81U45  15/6| AF1IS 10/=| OC200 10/6
QQVo3/10 | U47 8/8| AFLIT  5/6| OC201 99/
858/~ | Uso 4/8] AF118 20/~ 0C203 14/-
Q87520 10/6 | Us2 416 AF124 11/-| Oc2os 10fe

PEN463DD | UL4L 7= X66 73| viss 876

6BJE  5/8 /6V6GT 5/8 |20P4  13/-| ACO44 8/- | KgsCe 18/6 Q8150/159/6 | U6 4181 AFI25 10/8 oos 1048
6BQ3  4/6|6X4 8/8 |20P5 118 | ACZHL 10/8 | E180F 19/6 Rlv 15/- | U7s BB AFISG 16/-| (00 ontg
8BQ7A  7/8 |6X5 5/3 25A6G  7/6 | ACZPENI/8 | E1148 1/8 Ri2 5/6 | Ulol  19/8| AF127 g/@| OCP7 1

B {6 | 25L6 4/9 R16 29/- | U107 17/8| AFZ12 268/6| ORP12 12/6
6BR8 8/~ (874/84 B |26U4GT14/7 DD 12/6 | EA76 8/9 R17 17/6 | U191 8/8| BY10L  8/-| TH2 12/8
8B87 25/ (675G 16/- |25Y5 7/9 | ACSPEN/ EABCSv 5/9 R18 9/8 | U251 8/-1 BY105 13/-| TS3 15/~
6BWE  7/6 |7A7 12/8 |25Y5G  7/9 DD 23/3 | EAC91 /3 § 8, /6 | RIS 8/9 | U281 8/8| GD3 5/6| V10/15A12/~
6BW?  §/-17B8 12/8 125Z4G  8/6 | ACGPEN 4/9 ' EAF42 7/8 | ELs4 4/8 ' Lz319 6/8 | R52 7/8 U282 12/3l GDE 5/6' XA108 15/-

WE REQUIRE FORPROMPT CASH SETTLEMENT ALLTYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW
METAL RECTIFIERS. DRMIB 13/-, DRM?B and DRM3B 15/6. LW7 21/-. LW15 26/~. RMO 7/11. RM1 5/3. RM2 6/3, RM3 7/9, kM4 12/8, RM6 17/6. 14AR6 17/8,
14A97 18/8, 14A100 23/, 144163 85/8, 14B130 31/-, 14B281 11/8, FCl01 18/9. 16RC.1.16.1 §f~. 16RD.2.2.8.1 11/-, 16RE.2.1.8.1 8/6. 18RA.1.1.8.1 4/~
18RA.1.2.8.1 11/-, FC31 81/-. FC116 6/-, FCl24 12/6. 8B3 10/6. C2D 8/~, C2H 59, 2V §/=. C3D 11/~ C3B 14/8. C3V 11/-. R3/2D 4/8. Q3/4 8/7.
LYTICS, Can types: 32 x 32/450v. 8/-, 50 x 50/350v. 8/, 64 x 120/350v. 8/-, 60 x 250/275v. 9/8. 100 x 400/275v, 12/6. 100/273v. 3/~, 200/275v. 4/-.
100 x 200/275v. 8/6. Tubular types: 8/450v. 1/, 16/450v. 2/9. 32/450v. 3/9. 8 x 8/450v. 8/-, 16 x 16,450v. 4/~ 32 x 32/360v. 4/-, 8 x 16/4530v. 3/9. 32/850v, 3/,
silicon rectifiers. Types BY100. Output 250 volts 4 amp. No larger than a shirt button, 8/6 each. Series limiting resistance 1/6.

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED

Terws of busineas—Cash with order only. Post/Packing 6d. per item. Orders over £5 post free. No C.0.D. All orders cleared day of receipt. Any parcel insured
sgainst damage [n transit for 6d. extra. We are open for personal shoppets 8.00—b5 p.m. Bats. 8.00—1 p.m, Complete list of modern and obsolete valves, resistors,
ds I’ etc. with terms of business 6d, Please enquire for any item not listed with 8.A.E.
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January, 1966

R.S.T. VALVE MAIL ORDER CO.

2lla STREATHAM ROAD, MITCHAM, SURREY

Mon —Sat. 9
—5.45 p.m.

Wednesday | p.m.
Open Daily to Callers

Tel. MiTcham 6202

a.m.

0A2 5/31 6BR7 10/8 | 6L1 9/8 | 10LD11 10/~ 8/8! ATP4 19 I' Byl 3/- ; EFYs  16/- \75 15/- | PYH43 8/-1U'C'L.83  8f9
s 5 718 | 6LAG 7= 1 10P13  12/8 12/- | ATPH - BCSs3  8)- | EF1S5 6/8 | NtoN 15/- | PYS00  5/8]UKF41 kg
15/- | 6L18 716 | L2AlR 10{8 | 30F: 8f- | ATP? 4/8 h B4l 4/6 : \'G ri 3f- 1 PYR01 83| UFr9 a/-
8/6 | 65QTG 5/8 | 12AT6 448 ) 30FLI 10/8 | AUZ 30/- ERCW 378 NGLU7T  25/- R2 4= UL a/9
8/6 l 6QTUT 9/~ 12417 3/3 [ 30L.1I5 AU 6/- | EBF20 5/~ 074 4/-| R19 T U LS 5/8
4 1/9 | 63A7 7i- | 12AU8  5{9 | 30LIT 8/8  KBIRs 73 PCH5 10/- | RG3/500 UM<0 -
4f- | 8807 6/6 | 12AU7  5/- | 30P12 19| EBF3Y  5/9 PCxs 9/3 59/~ UUI) 13/68
& 3/8 | 68G7 4/- | 12AX7  4/6 ] s0P1Y POYT 7/- 18130 10/-|C 0,
R GCRG 8/~ | 689H7 /8 12BA6  6/- | SUT'LI PUCS84  5/68 | 3P4 9fa
125 315 | BCDSG 22/6 | 68J7 5/-1.2BE6 4/8 | 30PLL3 12/6 PCeR9 8/ | SP4l 1/6
1T4 2/6 | BCHG 8- | 68KT IT 4/8 | 12BU7Y 5/9 x()l’LN 1246 PCCINY 104~ | 3P61 1=
3A% 3/6 | 6CWS  14/- | 68176T 449 | 12U8GT 7/6 A 17- N2 PCOPR0 6/6 | 8U25  18/6
HQ4 6/8 | 66 2/9 | 68N7GY 4/- | 12EL 5/9 3/3 | BeCKy 48 PUOFs2 /- | 3U2150 12/6
3Q5 6/6 | HES 5/9 | 6 8/- | 17156 479 /- | BCCS4 5/8 PCKR4 8/~ | THL 8/~
384 49§ SR 9/~ 10/~ TbLD4 Tl 30/-
3vi B8f-1 S¥3G &'- | 6USG 7i6 3T 3/9 TH4i  20/-| VCR51TC
ARG 8/~ | 6F6G 4f= 1 6V M 8f- l‘zK&hT 8/3 5/ Ji vle Tl- 30/~
oU4u 4f- | CF8G 4/8 | 8VEU 3/8 | 12Q7GT 3/- 8 I’LPN()J 1046 U144 - VMP4G 17/
V4G 8/- | 6F1L 12/6 | 6VAGT  7/- | 128A7  8/6 P Liu 4/9 | PCF3Ub 12/-| €LY 80/-| VRI0H/30 5~
5Y3GT 4/6 |6FL3 5/- | 6X4 3/8 | 12867 3/8 3 BZ40 56 | PUFS0812/6 | U25 104-| VRI50/30 5.
5Z4GT Bf- | 6FL4 1248 | 6 X5G 4/8 | 1SH7 2/9 3/6 hb}“ 2 8- | EZ4L 6f- | PCLS2 616 U2 10/~ VT25  12/8
6/30L2 10/~ | €F23 9/6 | 6X5GT 7/6 | 12807 3/9 719 | ECHBEL  5{61 BZB0 5{6 | PCLH3 8/~ | U78 3/6|VT3L 59/-
6A7 15/~ [ 6G6 248 | B8 1/- | 128K7  2/9 )OLu(xT 8/ 5f- 1 KCHR3  8{6 | BZx1 3/6 | PCL34 7/~ | ULyl 114~/ VU111 8/~
G6ARG 8/8 | 6HE 1/3 | 7B7 7ie { 128R7 5/-|7 5f- 79 | BCL30 8/« | 3230 8/6 | PCL85  7/3 | U251 11/8{ VU120 10/-
BACT 3/-| 8I6M 8i8 | 7C5 10/- | 1487 20/- 173 4/8 8/6 | ECL52 8/6| GZ32 9/~ | PCLS6  8/9 | Us0l 12¢-| VU508 25/-
6AKS 4/8 | 8J5G 2/6 | 7C8 8/ 19AQ5 716 | S0 5/- -l BCLE3 8- | GZ3d 9/9 | PENA4 20/- | U403 0/6 WSIM 5=
6ALS 3/- | 6I5GT 4/3 | 7L 8/~ 2001  10/- | 813 80/- 49 | BuLs  8/61 KT36 22/6 | PENB4 20/~ | UN0L 18/6| X7%® 28/6
6AMS 2/8| 636 wf= | THT 5{-| 20F2 11/- | 85A2 8/6 3/6 | EF9 20/- | KT61 17/6 | PEN45 6/ | UABCSO 5/6| X79 25/~
G6AMS 2/9 [ 6JTM #{6 | 7TR7 12/~ | 20L1 12/8 | 150B2 11/8 8/- | EF36 3/-| KT66 12/~ | PEN46 2/9 ) UAF42 T/- XH1-58 5f-
6AQ5 8/-]6J7G 4/3 | 787 18/8 | 20P4 14/- | 150C4 12/8 6/6 | E¥37A 8/6 | K181 10/~ | PL36 9/6 | UBC4l 6/6|XF1-5 5/
6AS7 22/8|6J7GT 7/- 7Y% 5/- | 20P5 12/ | BOL 5f= 8/- | E¥3Y 5j- | KT48 20/} PL8L - | UBCKL
6ATE 3/8 | 6K6GT 5/- 9BWE 8f~ | 25A6 /8 | %07 719 5{- | EF41 6/6 | KTWil 4/3 | PL82 5¢-{ UBF80
6AUS 8/~ | 6EKTM 5f= | 10CL 9/- | 25LAGT 4/8 | 866 10/- 7~ | EF50 2{-| ETZ41 8/-| PL83 6/- | UBF59
8B3G 2/~ | 6K7G 1/3 | 10C2 12/-| 25Y5 6/-| 954 4/~ 87 718 | EFRO 4/6 | MLA 17/6 L84 8{3 | UCCB4
6BAS 4/9 | 6K7GT 4/6 | 10F1  12/8 | 2524 643 | 1625 5/- | E88CC 14/~ | EF85 4/8 | ML6 12/6 | PL500 14/6 { UCC85  6/8|5CP1 30/~
6BES 4/9 { 6ESM  8/6 | 10F3 12/- | 3525 7f= | 4092AR 5/ | EAS0 2/- | EFs6 8/6 | MSP4 12/8 | PX4 18/8 | UCFB80 8/6|CV1526 40/-
6BHG 7i- | 6K8G 3/~ | 10F9 9/9 | 2646 8/8 | 5763 10/6 | EABCSO 5/6 | EF89 4/- | MUL4 4/- | PY33 816 | UCH42 7/-ACR13
6BJe /6 | 6GKS8GT 8/3 10F18 9/~ | 28D7 bf=| 7193 1/6 | EAF42 7/6 | EF9L 2/8 | MX40 12/8 [ PYSL 5/8 | UCHS81 63 £3.0.0
6BQ7A 7/6 | 6E25 20/~ ! 10Ll 10/~ | 30C16  8/8 ! 7475 2/6 | EB41 4/6 | EF92 2/6 | N37 10/~ | PY82 5/6 | UCL82 ?/9
SETS OF VALVES’
SPECIAL 24 HOUR SERVICE Special 24 Hour D:g‘gé ggg(li ng}i BII:” DI94 .. .. et. °§ 2, %g;.
96 Set o N B
OBSOLETE TYPES A SPECIALITY Express Mail RaND ww TRANSISTORS
QUOTATIONS FOR ANY VALVE NOT LISTED ., o oo . N ";g o 8- Qosip &
Postage 6d. per Valve. C.W.0. No CO.D, Order sefvice oces  sig SGaimior 1bie ocszp 6

$The Home Radio Components Catalogue has
210 pages, listing 5,800 items, 900 of them illus-
trated. This bumper Catalogue, plus a 21-page
supplement and a Semi-Conductor Centre brochure,
is yours for 9/- (1/6 plus 1/6 p. & p.). Every

I ins five coup

each worth one

shilling when used as directed.

HOME RADIO LTD

187 LONDON RD., MITCHAM
SURREY, ‘*Phone MIT 3282

Santa appreciates a good catalogue when
he sees one, so perhaps he can be forgiven
for getting so absorbed in a HOME
RADIO Catalogue that Rudolph has to
remind him how time is slipping by!
Perhaps one of the copies in that pile
on the floor is earmarked for you, but
to be on the safe side send off the coupon
below with your chegue or P.O.*

Time is slipping by ... act now!

- D S G S N S G S Em R G G e
ll Please write your name and address in block capitais 1
i l
| NAME |
i i
| ADDRESS 1
| 1
i |
l HOME RADIO LTD., DEPT. P.W. 187 LONDON ROAD, MITCHAN . l
'—————————_————————-—J
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the numerous uses to which the EF50 type

valve, now so widely obtainable from adver-
tisers in this magazine at give away prices (fre-
yuently as little as Is. 6d. each), the author made
reference to a receiver designed and constructed
over 10 years ago. This has given completely
trouble free service, and accordingly a further pro-
totype has now been constructed, using compo-
nents currently obtainable. The receiver described
here follows closely along the lines of the original
design: it is capable of giving really good quality
reproduction of local Medium and Long Wave-
band BBC programmes in good reception areas.

Obviously no * straight ™ (or superhet) receiver
can give the same freedom from background noise
or interference by Continental stations after dark.

IN a recent article in this magazine, describing

by J. B. WILLMOTT

as an f.m. receiver; but in areas of good BBC
reception, extremely good results are assured, at a
fraction of the cost of purchasing or assembling
an f.m. receiver. In areas where the Light
Programme is strongly received on Medium
Waves, such for example as London, the Long
Wave tuning coils and the attendant complication
of wavechange switching, can be omitted entirely.

A double-wound mains transformer is specified
and thus the chassis of the completed receiver is
completely isolated from the mains supply and
therefore safe to handle. A direct earth connec-
tion is recommended and it is surprising how much
improvement in performance and lowering of
background noise results from this often neglected
connection.

Layout is not unduly critical apart from the

R
2280

siD

200D
Co)
asy:l

Mains On/Of switch ganged with Tone contral

Fig. 1: Complete theoretical circuit diagram.
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essential need to separate the r.f.
and detector tuning circuits

socke’
o

Aerla‘ Eart|
socket
[

January, 1966

(achieved by mounting the res-
pective tuning coils above and
below chassis respectively) but
it is suggested that the layout
shown in Figs. 2 and 3 would
be difficult to improve upon as it
results in a neat and symmetrical
disposition of components as well
as ensuring shortness of wiring.
A full list of all components
required is given and there should
be no difficulty in obtaining any
of them from component
stockists.

Briefly the circuit comprises an
r.f. amplifier stage (V1), followed
by an infinite impedance detector
(V2), noted for its low distortion.
Then follows an a.f. amplifier
stage (V3), feeding into the
power output stage (V4) power

being supplied from the mains
through a double-wound mains
transformer with full-wave recti-
fication provided by V5.

Preparation of Chassis and Component Mounting

A ready-made four-sided aluminium chassis,
dimensions 10in. x 7in. x 2%in, which is a
“standard ? size, is specified and the details of
drilling to be carried out are clearly shown in
Fig. 3. The sizes of the various holes can be found
by reference to the chart at the top of the
diagram. The large valveholder cutouts are not
all of the same size, a point which must be borne
in mind, those for V1, V2 and V3 being 1tin.
diameter, V4 and VS are l}in. diameter and the
hole to accommodate CI13 should be 14in.
diameter. Established constructors will no doubt
have the necessary range of screw-up-type hole
cutters for the purpose but with patience these
holes can be made by drilling a series of small
holes around the circumference of each large hole,
pushing out the centre blank and cleaning up with
a file. This is admittedly somewhat tedious and
investment in a set of hole cutters is strongly
advised if any quantity of constructional work is
envisaged in the future.

It will be noted that three of the holes marked
“D™ on the upper chassis surface and a further
hole on the rear chassis should be fitted with
rubber insulating grommets. Tt is through these
holes that leads carrying mains supply or mains
transformer connections will pass. The exact
position of fixing holes for valveholders and the
mains transformer are best marked out on the
chassis surface, using the actual components as a
template. Make certain that the valveholders are
positioned so that the locating spigots take up the
direction indicated by the spigots in Fig. 2. The
fixing holes for the two-gang tuning capacitor and
the “ 1.B. Full Vision Dial Assemblv™ are clearly
shown. Obviously if any other make of tuning
capacitor or dial assembly is used the position of
these fixing holes will need to be amended. The

VRI % volume

controd
13-

wavechat i= Tone control
9'| _i Taen 3 ml E and OnJOft switch

Fig. 2: Suggested underchassis layout.

two holes “D” near the centre of the area
occupied by the gang capacitor provide for
connecting wires to the lower tags on the fixed
plates of this component passing through the
chassis to the wavechange switch.

Mounting of components can begin as soon as
all drilling is completed and it is recommended
that all valveholders be fitted first, using 6BA nuts
and bolts. A solder tag should be secured under
the chassis to the fixing bolt nearest pins 1 and 9
on V1 to V3 inclusive and nearest to pins 1 and 8
on V4. A further solder tag should be secured
above chassis on the fixing bolt of V1 valveholder
nearest the holes “E” midway between L1 and
L2 positions and also to the fixing bolt of valve-
holder V5 nearest to the mains transformer.

Attention should now be turned to fixing the
full viston tuning dial asseinbly. This dial
provides three-waveband indication but the short
wave band is, of course, ignored in this design.
The two-gang tuning capacitor is mounted on long
4BA bolts, using additional nuts (or brass spacers)
to support it at the correct height above chassis
for the spindle to accurately register with the
driving boss on the drive assembly. Check to
ensure that the drive operates smoothly and
without strain before finally tightening the
mounting bolts of the gang. Tt is advisable to
solder » 6in. length of connecting wire to each of
the two-gang lower tags before mounting the
component. these wires being fed through the
appropriate holes “D”. Ultimately they will be
cut to length and covered by insulating sleeving
when wiring-up is carried out.

Next mount the mains transformer. seeing that
the primary winding tags are nearest the side of
the chassis. This will ensure that mains supply
leads coming up through the single hole * D ” are
conveniently placed for connection to the primary
winding, whilst secondary winding connections

www americanradiohistorv com -
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CHOOSE THE RIGHT COURSE FROM:

RADIO AND TELEVISION ENGINEERING
INDUSTRIAL TELEVISION, RADIO AND
TELEVISION SERVICING, ELECTRONICS,
COMPUTERS AND PROGRAMMING
ELECTRONIC TECHNICIANS, SERVOMECH-
ANISMS, TELEMETRY, COLOUR
INSTRUMENTATION, AND PRINCIPLES
AUTOMATIEFON.

ALSO EXAMINATION COURSES FOR:

Inst. of Electronic and Radio Engineers

C. & G. Telecommunication Techns’, Cert.
C. & G. Supplementary Studies

R.T.E.B. Radio/TV Servicing Cert.

P.M.G. Certiticates. Radio Amateurs’ Exam.

LEARN AS YOU BUILD

Practical Radio Courses: Gain a sound knowledge of
Radio as you build YOUR OWN 5-valve superhet
Receiver and Transistor, Portable Signal Generator
and High Quality Multitester. At the end of the course
vou have invaluable practical equipment and a fund of
personal knowledge and skill. ICS Practical Radio

TV,
OF

Courses open a new world to the keen amateur.

— ||

E3PORDINCE GCROOLS  LOUDDD

PRACTICAL

WIRELESS

TELEVISION

ELECTRONIC
ENGINEERING

MEMBER OF THE ASSOCIATION
OF BRITISH CORRESPONDENCE COLLEGES

THERE IS AN Ecs COURSE FOR YOU

Whether you need a basic grounding, tuition to com-
plete your technical qualifications, or further special-
ised knowledge, ICS can help you with a course
individually adapted to your requirements.

There is a place for you among the fully-trained men.
They are the highly paid men—the men of the
future. If you want to get to the top, or to succeed
in your own business, put your technical training in
our experienced hands.

ICS Courses are written in clear, simple and direct
language, fully illustrated and specially edited to
facilitate individual home study. You will learn in
the comfort of your own home—at your own speed.
The unique ICS teaching method embodies the
teacher in the text; it combines expert practical
experience with clearly explained theoretical training.
Let ICS help you to develop your ambitions
and ensure a successful future. Invest in your own
capabilities.

FILL IN AND POST THIS COUPON
TODAY
You will receive the FREE ICS Prospectus listing the
examinations and ICS technical courses in radio, television
and electronics. PLUS details of over 150 specialised
subjects.

l—--——_————————————-——i

PLEASE SEND FREE BOOK ON

NAME

ADDRESS

OCCUPATION.

Dept. 170, INTERTEXT HOUSE, PARKGATE RD, London SW;I
I

AGE.

INTERNATIONAL CORRESPONDENCE SCHOOLS

o«
Co N Y k)
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* TEST METERS

—

s

20,000 0,P.V. MODEL TP 58. Reads voltage up to
1,000 D.C. at 20,000 ohms per volt and A.C. at
10,000 O.. D.C. Current to 500mA; Resictince
to 10 Megs.; Capacitance to 0.1 LF; Decibels from
—20 to +36. Size 3}in. x 5iin. x l}in., £5.19.6.

-

2,000 0.P.V, MODEL TP 10. RBeads A.C. and D.C.

Volts ap to 1,000 D.C. Current to 500mA;

Resistance to 1 Meg.; Capacitance to 1LF;

Decibels from —20 to +36; Output jack for

23“‘“906 Measurements. Bize 3§ x 5 x 1ljin
.18.8.

—
30,000 OHMS PER VOLT MODEL 500. Reads
voltages up to 1,000 D.C. at 30,000 ohma per volt
and A.C. at 15,000 O.P.V.; D.C. current to 12
amps. Resistance to 60 Megs.; Decibels from —20
to +56; incorporates internal buzzer for audible
warning of direct shorts and blockt

PRACTICAL

WIRELESS

FAMOUS FOR THIRTY YEARS tor
SHORT-WAVE EQUIPMENT o! QUALITY

H A C SHORT-WAVE
. [ [ KiTS

H.a.C. were the original suppliers of Bhort-
Wave Recewver Kits for the amateur con-
structor. Over 10,000 satisfied customers—
tudi hnical Colleges, Hospital
Public dchoo.s, R.A.F,, Army Hams, ete.
IMPROVED 19668 RANGE
1-Valve mode] “0X", complete kit, Price 34/6
Customers say: ‘Deflnitely the best one-

valve 8.W. kit avallable at any price’. This
kit tains all ine WHhort-Wave com-

tor A.F. output messurements. Bize 3%/, X 8%/
x23in., #8.19.6, -

-
£0,000 OHM8 PER VOLT TESTMETER MODEL
700. Reads A.C. and D.C. voltages up to 5,000.
Alternating and Direct Current up to 10 amps.
Reatstance up to 50 Megohms, Declbels from —10
to —42dB. Internal buszer for sudible warning
of short cireuits or continuity and ftted with

for .
Meter size 43in. x 2¢in., overall dimension 7{in. X
58in. x3%in. Has rigid handle which can be
swivelled for use as a tllt support. ONLY £17.10.0.

———————————————
TRANSISTORISED TEST EQUIPMENT, Fuily
guaranteed, brand new. By NOMBREX: 160
Kc/s.—350 Mc/s. Bignal Generator, 29.10.0.
Reslstance-Capacitance Bridge, £8.5.0. 1-15 volta
D.C. Power Bupply, £68.10.0, Audio Generator
;0[&8.0.000 ofs., £16.18.0, Inductance Bridge,
1

e
VALVE VOLTMETER. D.C. Input Impedance
11 Megohms, 7 Voltage ranges, D.C. to 1,500 A.C.
to 1,500 B.M.8., 4,200 Peak to Peak. Resistance
.2 ohm to 1,000 Megohma. Uentre zero setting for
recelver allgnment. Complete with A.C./D.C.
probe and leads. Full ilustrated details on
request. ONLY £13.19.6 (Post 3/6).

ponents, a drilled chassis, acceasories and full
instructions. Ready to assemble and of
course, as all our products, fully guaranteed.
FULL RANGE of other kita still avallable
including the famous model *K*, ptice 77/=_
Before ordering call and inspect a demon-
stration recelver or send for a descriptive
catalogue and order form to:—

“H.A.C.” SHORT-WAVE PRODUCTS
(Dept. T.H.), 44 O Bond St, London W.1

FREQUENCY METERS TYPE LM. Frequency
range 125-20,000 ke/s, in 2 bands, This is the
United Btates Navy Model of the well-known
BC221 Frequency Meter, but has many additional
features which increase s usefnlness. Voltage
stabilisation circuits and Crystal control emsure
extreme accuracy and In addition it is fitted with
an Internal Modulation switch to allow use as a
3ignal Generator, Size only 8}in. x 8in. X 8%in.
ONLY £15.

—_ e
VARIABLE VOLTAGE TRANSFORMERS. Fully
shronded. Input 230 v. A.C. 50/60 cycles. Output
0-260 v. 2.5 amps. type £5,17.6. 5 ampa. type 29,
10 amps, type £16.10.0. 20 ampa, type £32.10,0.

STANDARD TRANSFORMERS

Vacuum impreguated, interlcaved E.8, acreen,
Universsl mounting. Size 4in. % 3}in. X 24in.
ALL BRAND NEW 18/8 each. Post 2/6.

Type 1. 250-0-250 v. 80 mA., 6.3 v. 3 a. tapped at
1'v.4a.6.3v.1a tapped at 4 v, and bv. 2 a.
Type 8. As above but 350-0-350 v. 80 mA.

Type 8. 30 v. 2 a. tapped at 12, 15, 20, and 24v.
to give 3-4- 4-9-10 v., ete.

HARR(IS ELECTRONICS

London) LTD.

138 GRAY’S INN ROAD
LONDON, W.C.I

Telephone: TERminuz 7937
Please include carriage cost on ALL items.
Trading hours § a.m.—8 p.m., Monday—Friday.
Closed Saturday. We are £ mins, from High Hol-
born (Chancery Lane Station) and & mins. by bus
from King’s Cross,

i o £119/0
Y e __l-'_,;',.nan""'l Solve your communication

— problems with thls new
4-station T:analstor Intercom syetem (I Master and
3 Subs), in de-luxe plastic cabmets tor desik or wall
wouonting. Call/talk/listen from Master to Subs and
Subs to Master. Operates on one Yv. hattery.
Onjoft switeh. Volume control. ldeally suitable for
Office, Factory Workshop, Warchouse, Hoapltal,
#hop etc., to Kkeep instant inter-departmental
contacts. Compiete with lony connecting wires and
other accessorics. Nothing elre to buy. P. & P. 5/-,

s
r,:_:—\ INTERCOM,/BABY ALARM
R iadact, Uuly %

| aolﬁl ﬁ\ .‘ Our Frics ONLY

Modernize your Office, Bhop, Warehouse, Workshop,
Surgery, Nurscry and Home with this latest two-way
T 1n 3 isting 01 two units, Master
and Bub, in strong plastic cabinets with chromium
stands. Elegantly designed to use as two-way instant
(eatiDn £ 1/ talk/list bet,

y
two persons anywhere Indoors or outd

Jaauary, 1966

WY 15
, RADIO
GHASSIS OFFERS

- T HEFI CONTINENTAL
ETEREGPHONIC RADIOGRAM CHASSIS

SPECIAL

Magnificent  ‘Continental’ Stereophonic
Radiogram Chassis with piano key switches,
built-in ferrite rod aerial. Complete with
two 10” eliiptical loudspeakers, plus a mone|
stereo 4-speed autochanger. Complete
£29.19.6. Chassis only 194 gns.

Special terms available of £4.10.0
deposit followed by 18 monthly pay-
ments of £1,13.0 (total H.P, of £34.4.0) +
15/- P. & P. Send £5.5.0. now.

AMPERIAL HIF]
STEREQPHONIC RADIOGRAM CHASSIS

The Imperial stereophonic 4 waveband
chassis has the most advanced specifications
yet offered in this councry. There is a built-
in ferrite rod aerial, seven piano key buttons.
Long-Medium-Short and YHF bands. Com-
plete with two 10" laudspeakers plus a
mono-stereo 4 speed automatic record
changer. Complete 393 Gns.

Chassis only 294 gns.

Special terms available of £6.4.6 deposit
followed by 24 monthly payments of
£1.15.10 (total H.P. £44.4.6) +17/6 P. & P.
Send £7.2.0. now.

Hi- FI EMPRESS RADIDGRAM CHASSIS

This fabulous ‘Empress’ Hi-Fi radiogram
chassis is offered complete with 107 loud-
speaker plus 4 speed autochanger. At
only 23 gns. this is the bargain of the year.
Chassis only 154 gns.
Special terms available of £3.12.6 deposi
followed by 18 monthly payments of
£1.6.7 (total H.P. £27.11.0) +15/- P. & P.
Send £4.7.6. now.

All Lewis Radio equipment including valves are fully

0
on one 9v. battery. Complete with 80 ft, wire
Battery 2/6. Ready to operate. P. & P. 2/6.

BATTERY ELIMINATOR & CHARGER, 27/6
Use your Transistor Radio or Intercom from domes-
tic A.C. mains and charge dry battery PP3 9v. to
boost hattery's life many timcs. Unbeatable vaine.
Bave your pounds on batteries. P. & P. 1/6. Comp-~
lete with Plog, and Bnap cord,

Full price refunded if not utijsaad in seven days.
WEST LONDON DIRECT S8UPPLIES (PW/11)

6 Chignell Piscs, Wost Esling, London, W.13

WwwWw americanradiohistorv com

I3 d for one year. fend your cheque or P.O.
today while stocks last to Deypl. P.125.

LEWIS RADD, 100, CHASE SIDE, SQUTHGATE
LOMDON, N4, Telephonie: PAL 3733 /P666


www.americanradiohistory.com

January, 1966

Holes marked “"A* are ‘I'/;dia
Holes marked "D*are %, dia
Exact tixing positions for

PRACTICAL WIRELESS 805

Holes marked “C" are 1‘/:dia
Unmarked holes €BA clearance

i
Holes marked "B” are 1%dia
Holes marked “E* are 4BA clearance

valveholders not shown, use component as template

Shaded holes to be ftitted with rubber grommets

Lo 1"——'4—— 1}% —>’+ 7" —»,3/'4<— 12—»’4— 1"——,4—— [ d——
D, D, D, ;! D, D ”
— — —_——— bl e —— — — Y,
Output @ » ? @ Bend down K
transtormer Mains lead Ls. / Earth  Aerial
@ < Tagboard “A*
/ ) = 1% i 9
I -1; i e D ==
I e N
) ! o b
! 1D /’ % ol
1 Mains | ” —
o I \ transformer | 2‘4
2'§ t ] D | Z ”
! 1 ; - £~ Q
] ——}_ @—r
! A . ———
- 1 = Area 5¢
) : D ’occupled !
by
’ (D
) ; : | vea 14: < | Tagboard "C*
¥ - ! 1 :
» l [ 5
7% l [ ve € !
T L2 "
- Ee— - —$—-$- -9 I 3
' L3 éE] rsé * P |
- I 4 11/;' '<—1——>'
» ” ” I
1 SR el ]
¥ B Es =it S A
i AN I
' \ I Dial assembly ﬁxin? bolts ? \ !
l Tagboard "B* Bend down |
N . S e — . — 2%
' ? @02 and @D vg‘@ 0
\rd VR 1
I % e 2’———{ sz l‘- 22— |
; i 4 —— 41
i 2% I« 10” | % |

Fig. 3: Chassis drilling details.

utilise the two “ D holes to the right of this
component. Now mount the electrolytic smooth-
ing capacitor C13, using the clip specified in the
components list, with its tags projecting through
the hole *“C”. Before wiring is commenced check
that all components are in their correct position
and firmly bolted down.

Testing and Alignment

Before inserting valves and connecting to the
mains supply the following check tests with an
ohmmeter are highly-desirable: First connect the
meter across the receiver mains supply leads and
check that when the on/off switch is turned -to
“on " the resistance of the primary winding of T2,
some 20 to 500, is indicated. Now connect the
negative meter lead to chassis and the positive to
pin 8 of V5, a momentary “kick ” of the needle
(indicating charging up the reservoir and smooth-
ing capacitors), followed by a fall to almost open-
circuit reading, should result. A reading of 50kQ
or less indicates an unwanted path between h.t.

positive and chassis and must be investigated.
before proceeding further.

Retaining the meter negative lead on the chassis,
place the positive test prod on the cathode pins of
V1 to V4 in turn and in each case a resistance
indication corresponding to the value of the
relative cathode resistor (see Fig. 1). Now remove
the negative clip from the chassis, place the
positive meter prod on the cathode (pin 8) of V5§
and connect the meter negative in turn to the
anode and screened grid pins of V4, the “anode ”
of V3 and V2 (comprising pins 2, 3 and 4 linked
together in each case) and the anode pin of VI.
In each instance continuity should be established
and a resistance reading reflecting the value of the
various dropping and decoupling resistors in
circuit at the points tested.

If all the foregoing tests are carried out with
satisfactory results the receiver can be connected
to the mains with confidence. Remove test mcrer
connections, ensure that on/off switch is in the
*“off ” position. Insert all valves, conncct loud

memmemeadaaee 2 N raciohistornv.cem .
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Resistors:
RI 22k £2 R8  47kQ
R2 1500 R9 1k
R3 1kQ RI0O 470k
R4 10k Q R1t  220Q | watt carbon
RS 47k Q2 R12 1kQ | watt carbon
R6 10k Q R13 1k 5 watt wiw
R7 10k Q
All resistors $W 109 except where otherwise
stated.

Capacitors:

Cl 0-1uF 350V paper
C2  O-luF 350V paper

C3  0-1uF 350V paper

C4  0-5uF 350V paper

C5 {000pF mica

Cé  200pF mica

C7  0-1uF 350V paper

C8  8uF 350V electrolytic
C9  25uF 25V electrolytic
C10  O-luF 350V paper
Cil  8uF 350V electrolytic
C12  0-054F 350V paper
Cl3a/b 164 16uF 450V electrolytic
TC1  S50pF trimmer

TC2 50pF trimmer

COMPONENTS LIST

TC3 SOpF trimmer
TC4 50pF trimmer

vCi)
vC2 [ S00pF 1.B. 2 gang

Potentiometers:
VRY 500k Q carbon
VR2 25kQ carbon with switch

Valves:
Vi EF50 V4 6V6
v2 EF50 V5 6X5
V3 EFS0

Miscellaneous:

Ll Wearite PA2

L2 Wearite PAI

L3 Wearite PHF2

L4 Wearite PHFi

Ti Mains Transformer *Douglas”, 250-0-250V

80mA, 6-3V 3-5A, 6-3V 1A,

T2 Output transformer 5000Q:3Q
Speaker 3Q 8-10in. dia.
Chassis 10 x 7 x 24in.
1.B. “Full Vision™ dial and drive assembly.
S| 4 pole 2 way. 3 BIG valve holders. 2 JO.
valve holders. Red “*Pilot” indicator bulb
holder. 6:3V 0-3A bulb.

speaker and aerial (also earth if used) to appro-
priate sockets. lInsert mains plug and switch on.
After a few seconds the heater glow in V5 and V4
will be visible, then advance the volume control
to maximum, when a slight breathing sound
should be audible from the loudspeaker. Gently
touch a screwdriver blade on the centre tag of
VR1 and a loud mains hum should emanate from
the loudspeaker, indicating that the a.f. stages are
functioning. Removing and replacing the aerial
lead should produce a loud “click” from the
speaker indicating that the r.f. section is also
functioning. Rotating the tuning capacitor should
focate the local BBC transmitter, Clockwise
position of the wavechange switch gives medium
wave band coverage, anticlockwise gives long
wave band.

As soon as a signal of some sort is heard adjust
the trimmers on the appropriate aerial and h.f.
coils (long or medium wave band, according to
setting of SW1). With SWI definitely in the m.w.
position endeavour to tune in a station at the low
wavelength end of the dial such as the BBC Light
Programme on 247m or Radio Luxembourg on
208m, then adjust the trimmers (on L2 and L4) for
maximum volume consistent with reasonably
accurate station indication by the dial pointer.
Slight adjustment of the pointer itself is permis-
sible to obtain exact indication of station tuned to.
Now swing the tuning capacitor towards the high
wavelength end of the dial and the local regional
and Third programmes should be received at the
correct point on the dial as the J.B. Full Vision”
is designed to match accurately to Wearite “P”
type coils. Switch to long wave and, as the only
station likely to be required will be the BBC Light

Fig. 4: PA2 coil connections

on 1,500m set the pointer to this mark and adjust
the trimmers on L1 and L3 for best results.

The receiver should be found to have more than
adequate volume. even when used with a short
“ picture rail ™ aerial, within 30-50 miles of BBC

regional transmitters and a most pleasing standard

of reproduction. Thanks to the employment of
infinite impedance detection it will be particularly
noticeahle that transient sounds such as cymbals
and other percussion instruments come through
with especially realistic clarity, superior to all but
the most expensive superhet or f.m. receivers. One
final- word: When inserting or removing EF50
valves a firm, straight pull (or push) is desirable.
Any effort such as rocking from side to side to
assist insertion or removal is liable to crack the
glass seals around the valve base pins.

www americanradiohistorv com -
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LAFAYETTE HA 63

COMMUNICATION
RECEIVER
7 valves + Rectlﬂer. 4 Bands
550 Kefs—31 Mcjs. 3" Meter-
BF0- ANL Bandspread Tuning.
200/250v. A.C. Brand New.
24 (-l:ls. carr. paid,

STAR SR 40
COMMUNICATION
RECEIVER
14 Bands 550 Kc/s—30 Mc/fs. ‘S’
= { Meter - BFC - ANL - Bandspread
Tuning-Built in speaker, 200/
250v, A.C. BErand New,
18t Gns. Carriage 10/-.

Os/8B/U OSCILLOSCOPES

High quality Portable American Oscilloscope,
3in. c.r.t. T/B 3¢/s-50 kefs X Amp: 0-500 kefs
Y Amp: -2 Mc/s. Power requirements 1)5-125v.

A.C. dSupplied in ‘“‘as new’ condition, fully
test

£25. Carr. 10/~ Suitable 230/115v. Transe
tormer. 15/86.

CLEAR PLASTIC PANEL METERS
First srade quality. Moving Coil panel meters
avalluble ex-stock. S.A.E. tor illustrated

teatier. Discounts for quantity. Avallable as
toiows, Type MR3BP 1 21432 sguare tronts.
ma . 2215 3V, DC . 22/6
Sney L. .. 2216 10v. D¢ " .. 2216
LmA . 2216 2V. DC . 2216
20mA . 2216 V. DC 2216
50mA ., . 2218 180V, DC . 22/8
10mA ., . W8 150V.DC . 22/6
150mA ., . 82/6  300V.DC .. 2216
200mA .. . 22/6 500V, DC .. 22/8
300mA .. .. 22/6  730V.DC .. 2218
. .. 2216 15V, AC .. 22/6
.. 22/6 BV, AC .. 2216
50-0-50pA . 2976 1-0-lmA .. 2216 150V, AC .. 22/6
100-0-2901LA 2716 .DC.. .. 22/06 300V, AC .. 2218
,()0 0-0001LA  22/6 .. R2/€ 500\/ AC 2216
2216 SA 22/6 ‘Meter 1mA - 39/6
POST FXTRA, wer alzcs avaxhble—send for lists,
ILLUAMINATED S METER 1%/,,1n. square tront. Cal. In S units,
6V. lamg. 29/6. P.P. 1/ . Ditto 2° gIn. square, 39/6. P.P. 1/-.

TRANSISTORISED
TWO-WAY
TELEPHONE

AVOMETER MODEL 7

Firstclass

INTERCOM
Icgﬂgléli]gxg' Operative over amaz-
anteed. ingsy iong distances.
Complete Scparate call and press
oH with lea- to talk buttons, 2-wire
ther case connection. 100X's ot
NVl s applications.  Beauli-
: fully fintshed in ebony.
13 &ns. bu; D'l(’LCO!nDJe[PV;I\ILll
P. & P.5/-. . & wall bracket
A trn-p ir. P& P51
SlLICON RECTIFIERS
200 P.1.V, . < 200mA  2/6
ERSKINE TYPE I3 LOOO P.LV. .. ] esumA  7i6
DOUBLE BEAM %8?{}/’ oo 00 30rimA g;g
LV, .. damp
OSCILLOSCOPES WOPLLV. 1 11 BumA  3/6
T Timebase 2 c¢/s.-|150P.LV, .. ledmA 1/-
fﬁ'-.,.:. o0 ke/s. Separate [TOP.LV.. 11 Il lamp 4/6
Y1 and Y2 ampu_ g5 P.LV a0 .. dJamp 5/6
hers. [{% to 50( Post extra.
Mc/s. calib at 100
kc/s, and 1 Mc/s AMERICAN TAPE
1107230 v, AC. | First grade 3uality American

Guaranteed per-
tect. £27.10.0.

tapes. Brand new and yuaranteed.
Dlscouzggﬁ for quant,lueb

' Carr. 20/- Sin. 2251t L.P. 4/-
si'm gg(;fr. ’l;é’ mylar 10/é
MINE DETECTOR No. 4A | 5in it. std, plastic 8/
Wil detect ali types of metuls. :!“ 2008'-t L.P. acctate 10/-
Fully portable. Complete with bm' i,‘“m“" D.p. mylar 15/-
instructions, 39/6 each. Carr. | 34T 1?00}{‘ Eg ?Cgltﬁge 1“,,5/{;
LERE cronyjeiS[exira 3in. 18001€. D.P. mylar 28/6
MAGNAVOX 363 | S0% J0l0 LD muar - 4y
TAPLE DECKS 7in. 1800tt. L.P. acetate 15/-
New 3 speed tape deck. super- | Tin. 18001t. L.P. mylar 20/-
sedes old Collaro studio deck. | 7in. 2400tt. D.P. myvlar 25/~
2 track,£10.10.0. 7in. 3600ft. T.P. mylar 58/

6
Over £3 post pald.
L

Carr. Postarge 2/-.

4 track  £13.10.0. Paid

NEW MODEL LAFAYETTE
HA-230 AMATEUR
COMMUNICATIONS
RECEIVER

Supersedes model HE-30, 8 valves
+ rectifier. Continuous coverage
on 4 bands. 5350 Ke/s—30 Mejs. In-
corporates 1 R¥ and 2 IV stages. Q
Muitipier BFO. ANL. ‘S’ meter,
etectrical bandspread. Aeriai trim-
mer, etc. Supplied brand new and guaran-
teed. 33 G SAE for tull details,
Also available in Semi-Kit torm 25 S,

SR
\\\\\\\\\h\\\\ s

Square:

5 /I?W@

NEW MODEL
LAFAYETTE HA-55
AIRCRAFT RCCEIVER
108136 Mc/s. High selectivity and
sensitivity.  Incorporates 2 RJF
stages including 6CW4 Nuvistor, 8
tubes tor 11 tube performance,
solid state power supply, adiust-
able sguelch controt, slide rule
dial, built 1n 4in. speaker and front
panel phone jack. 220/240v. A.C.
Supplied brand new and guaran-

teed. 19 Gns, Carr. 104-,

TE-22 SINE SQUARE WAVE
AUDIO GENERATORS It
Sine: 20 c.p.s. to 2K Kc/s on 4 bands. u{‘w
20 ~.ps. to 26 Ke/s. Output
mp 5000
ohms. ‘.3()0/ ¢
240 v, ALC
Brand new |
Guaran-
Leed.  £15.
Carr.  7/6.

RN—

LAFAYETTE
NUVISTOR
iD
LEADER LSG-I10 DlPGSETER
R.F. SIGNAL GENERATOR

Compact true one
120 Kefs—260 Mc/s on 6 ranges. | hand operation.
Variable R.F und A F. outputs, requency  range
Lmue clear scate. S1ze 74 x 10* X1 7-180Mc/s,  230v.
4n. M01250v. A.C. operation.|AC gperation.
Brand New. €12, Carr. 7/, Suppliedcomulete

with all colls d"ld

instructions. 5/-.

2.10.0, C&l‘l

TWO-WAY RADIOS | |

Superbqguality. Com-
plete with all acces-
sorles and fully g't’d.
3 Transistor

. %£7.19.6 pr.
4 Transistor11enspr.
9Transistor19gnspr.
10 ‘I'ransistor

D00/6, v. D.C.

-\"ﬁ 0/()/&0/120/600/1 200
A.C. OIGO;LA/b/

60/600 mA. 6K}

28 gns pr
Post extrel (S.A i1 (I\??.If /QG MPE’I.E'F".I—(.Q
e a), MED. £5.19.6. F.
VOLTAGE STABILIZER P. 2/6.
TRANSFORMERS
Will stabilize

onr mains

Yoltago. iden) ]0/5 oo
for TV recerv 1‘() ?”YMO/.)((‘VHX/
ers and Indus- by ]2)( ! ?)(/z/u} lﬂ(); 25/
trial  equip- Mm"mlw ! il | 100425075904 1,690
ir}n.elnz% vl“‘slll)(% ,””‘HPHHH\ i mm‘ v. AC 0/BULATS/

HO/B00MA/IZamp

W, i
oy ne. /0K /S |

160-210 v. Con-

stant  output @ 1 | e 52
110 v. or 240 v. i, M@
250 watts Pald, SAE tor

Brand new guaranteed. £10.10.0
Carr. 7/6.

VARIABLE VOLTAGE
TRANSFORMERS
Brand New Guaranteed. Fully
Shrouded. input 230v. 00/60 ofs.
Output 0-260 v.

TE-51 NEV
20. 0(!0/(2\’()1,1

'\
0/6/0{)/120/1 200

1 Amp X 500
) 300/600/3 000 v,
g-i\gmp 17 DC. 0/60uA/12]
8 amn  £19100 00 mA DC.  0f
mp R 60K/6 Meg. ohm,
10 Amp  £17.10.0 £400 Post &
samy HilS e it
+ Amp
2.5 Amp Portable \.t‘éﬁ"? 2 OPEN 9 a m. l‘(i 6 LEVERY
Metal Case with u DAY MO ATURDAY

Meter, Fuses. etc

(HMJIO)

Phone GERRARD 8204/9155
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THEWORD M

lB?IFQ
L/

OF DENCO (CLACTON) LIMITED
IT IS ALSO A GUARANTEE OF
WORKMANSHIP AND
TECHNICAL PERFORMANCE

REGD.

IS THE REGISTERED
TRADE MARK WE

OUR RANGE OF PRO-
DUCTS IS SO GREAT THAT
NOW HAVE TO
REQUEST THE AMOUNT
OF 2s.0d. FOR OUR GENER-
AL CATALOGUE AND TO
| SAVE YOU POSTAL ORDER
POUNDAGE CHARGE WE
REQUEST SEND 2s. 0d. IN
STAMPS.

IN RESPONSE TO CONTINUOUS DEMAND WE HAVE COMMENCED
PRODUCTION of self Contained Multiplex Decoder Unit, aligned ready for
immediate use, that will convert your two receivers—tuner and two amplifiers—
tuner and stereo amplifiar or stereo receiver without Multiplex provision to
a complete B.B.C. Stereo Broadcast Reception Unit. Price £8.0.0 post paid.
Technical Publication MD.I. 4s. Cd. post paid.

IFT.11/465 kc/s centre tapped transformer for use in crystal filter circuits,
1-7/8” x 13/16" square. 10s. 6d. plus 8d. post.

IFT.18/465 ke/s and 1.6 Mc/s Double Tuned transistor IF transformer, 13" x 4°
square. 10s. 6d. plus 8d. post.

General Catalogue 2s. 0d. post paid. S.A.E. all enquiries please.

DENCO (CLACTON) LTD.

(Dept. P.W.)
357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX

USEFUL GIFTS ror the RADIO AMATEUR

and SHORT WAVE LISTENER...

RSGB PUBLICATIONS

Radio Data Reference Book ...
Technical Topics for the Radio Amateur
Amateur Radio Circuits Book ...
Amateur Radio Call Book (1966 Edition)
Radio Amateurs’ Examination Manual...
A Guide to Amateur Radio
Service Valve Equivalents

$.5.8. Equipment...
Communications Receivers

Log Book (RSGB) a

ARRL PUBLICATIONS

Antenna Book (10th Edition) ...
A Course in Radio Fundamentals
Hints and Kinks, Volume 6
Mobile Manual for Radio Amateurs
Radio Amateur’s Handbook

Single Sideband for the Amateur
Understanding Amateur Radio...

1276 (by post |4/=)
10/- (by post 10/8)
716 {by post 8/6)
6/— (by post 6/6)
5/— (by post 5/9)
5/ (by post 5/7)
3/— (by post 3/6)
3/~ (post ree)
3/ (post free)
676 {(by post 7/-)

§7/- (by post 18/6)
9/6 (by post 10/-)
916 (by post 10/-)

2216 (by post 23/6)

40/- (by post 42/6)

22/~ (by post 23/6)
177~ (by post 18/6)

Write for information about membership of the
Radio Society of Great Britain, including a free
copy of the monthly RSGB BULLETIN.

CQ PUBLICATIONS

Antenna Rouyndup oo
CQ Mobile Handbook ...
CQ New Sideband Handbook ...
Shop and Shacks Shortcuts

227~ (by post 23/6)
2116 (by post 23/-)
22/~ (by post 24/}
28/— (by post 29/6)

73 MAGAZINE PUBLICATIONS

Simplified Maths for the Hamshack

4/- (by post 4/6
V.H.F. Antenna Handbook J

1476 (by post |5/-)

EDITORS’ & ENGINEERS’ PUBLICATIONS

Radio Handbook {16th Edition) 75! (by post 78/-)
Transistor Radio Handbook 40/~ (by post 42/-)

AMERICAN MAGAZINE SUBSCRIPTIONS

CQ (Cowan) Monthly—(per ann.) A4/
QST (ARRL) Monthly—(per ann.} 436
73 Magazine Monthly—(per ann.) 30/~

@ The above publications are obtainable from leading booksellers or direct from—

RADIO SOCIETY of GREAT BRITAIN

Dept. PW, 28 Little Russell Street, London, W.C.l.

HOLborn 7373, 2444
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AMATEUR RADIO SOCIETY

BASILDON & DISTRICT

Amateur Radio

fIYHE Basildon and District
Society was formed in 1962 by a number of

%= licensed amateurs and short wave listeners
living in the new town of Basildon and tie
surrcunding country arca. The Club now has over
fifty members of whom twenty are licensed with a
number of them SWL's studying for the Radio
Amateurs” Examination or for the Post Omfice
Morse tests. Club members cover a wide range of
ages and professions, teenagers still at school and
members in their sixties; firemen and chartered
accountants,

Most of the licensed amateurs operate on the
frequencies 160, 80 and 40 metres, but there is
strong interest in 70 and 144Mc/s and 70 centi-
metres. G3IEDM and G3ORT are keen mobile
operators. G3PZZ and G3OIT are active on the
DX bands. G3PGN and G30QT can often be
heard at weekends operating on 70Mc/s, while
G3ASH and G3IJB are active on 144Mc/s.

The Club is affiliated to the Radio Society of
Great Britain and each year enters for National
Field Day. In 1963 and 1964 the Club won the
Bristel Trophy, awarded for the highest score
achieved by a single station entry.

The Club holds meetings twice a month: the first
at the Bullseye Hotel, Town Centre, Basildon,

With acknowledgements to the Southend Standard

Members of the Club taking part in the R.S.G.B. N.F.D. this year.

when wives and girl friends are cordially
welcomed, and the second meeting, usually held
in the thrd week of the month, is devoted to talks,
junksales, lectures and film shows. This latter
meeting is held in the Mayflower Restaurant,
adjacent to the Van Gogh, Paycocke Road, Basil-
don. Members are advised of forthcoming activi-
ties in a monthly newsletter.

Last year the Club visited the G.P.O. receiving
station at Brentwood and later the transmitting
station at Ongar, where great interest was shown in
the equipment used by the Post Office. Envious
eyes were cast on the masts supporting -the trans-
mitting and receiving aerials, but all cars were
searched before leaving these stations by the chair-
man, Geoff Mills (G3IEDM)!

In recent months visits have been arranged to
the Marine Control Centre of Lathol Ltd., which
controls the movement of all oil tankers entering
or leaving the Thames: to the G.P.O. Telephone
Exchange at Grays/Thurrock, and to the
Communications Division of the Municipal Air-
port of Southend-on-Sea. For the winter months
the Committee has planned a demonstration of
portable and mobile equipment, a lecture on
aerials. a film show. junk sales as well as an illus-
trated lecture on lasers,

- The Society endeavours to look
after the interests of those con-
cerned with amateur radio,
whether members or not, and is
at present co-operating with the
Company concerned regarding
possible interference, from or to,
the wired television system being
installed in Basildon New Town.

The Club aims to bring the
activities of the amateur world to
the attention of residents in the
district through the local press as
well as the National magazines.
It welcomes new members,
whether licensed or not, and a
letter to the - Secretaries,
B.D.A.R.S., Milestone Cottage,
London Road, Wickford, Essex
(Telephone: Wickford 2462) will
bring full details of membership.
The subscription for those over
18 years of age is only 12s. 6d.
per year—so come and join a
really go-ahead Club. [ ]
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261gn TAPE RECORDER
for ONLY £19.10.

carre 12/6

Bargain of the Year Offer
-cancelled Export Contract

Famow manufactures brand dew
gnased and factory tested 2 speed
3% and 74 L.p.a. twin track tape
recorder 3 Watt output. Tape
position Rev..counter, fast for-
wa~l and rewind. take 7 reels
8 s¢ and gram input. Htraight
through amplifier facilities. Out-
put sockets fo ext. speaker.
monitor or external amplifier.
Super-imposed switching magic
ere recording level and mains neon. fod -
eator. Volume and tone controls 7° x 4*
speaker, Attractively styled cahinet
with detachable lid mike and reel storage iacilities.

AC.
operation. Complete with crystal mlke, tape spare reel and screen lead ete,

2007250 volta

Basic amplifier kit price
Ready built 114 gus.
CONTROL PANEL KIT.

£9.

£14.19.6.
2-VALVE PRE-AMP. UNIT,

awitch, Mize 8 x 6 x 2{in,

MULLARD “5-10" AMPLIFIER.
and 13 chms output.
heavy iluty nitra-linear quality outiut transforuner
9 6 Catr. and lIns. 7/6.

.

Bass. Treble and Velume contmls with 4-posltion
selector switch for radio tape sod 1lin. x 4in. escutcheon pa
AMPLIFIER KIT AND CONEROL PANEL KIT, £11.18.6. Dnt!,o, ready wired.

Based on Mullard's famous 2-valve (2xEF86)
cirnt with foli equalisation, with volume, bass, trehie and
Ready Bui't £7, 196 Carriage 3/,

; quality at reunmble cost. Bass Booat

MULLARD “3-3" & “5-10”
HI-FI AMPLIFIERS
3 ohm & I5 ohm output

‘3-3" Amp. 3 valve, 3 watt hi-f
arui treble cuntr s quality sectional
output ‘ransisrroer, 40 cfe-25 kefy
+ 1B, 100mV jor 3W, leas thap 1%,
distortio . Brou-e escutcheon panel.
Compiete Kit only £3.18.8, Carr. 5/-.
Wired and tested £8.10.0.

5 vaives 10W 31
Mullard’s famous cireuit with

3-position selector

L.P. RECORDING TAPE BARGAIN

y leading British mufactur ws—
PPROFESSIONAL GRADE OFFER!
SPECIAL OFFER 3' Mess&ge

DOUBLE-SIDED
tape 150°, 8/9; 3° L.P. 225",

(each side coated) 53 reels only
4/8; 3° D.P. 3007 6l8 B &

Special price uffer“’“ iy 20/=| ;57 pie

20/~

(3 reels)

DE-LUXE
RECORD
PLAYER
KIT

TRANSISTOR
COMPONENTS

Midget 1.F.'s—165 Kc/s 9/16in.
diam. first, second or third..5/8
Osc. Coli M. & L.W. 9/16 in. dia. 6/~

Midget Driver Trans, 9:1 ... 8/-
Midget Output Trans. P\mh-
Pull—3 ohms.............. 8/-

Elect. Condensers—Midget type

Ideal for the ex-perlmenbzr who wants to
record both sides, and a good L.P, Tape

for the enthusiast who wishes

single side only.

to record

TAPE REELS. M.nm. un.rplne

7°, 2/3; 547, 2/~; 87, 8/=;

1/3 ‘spool uon!.alnam. 3%, llﬁ.
. 1/9; 6%°. 2/-; 813,

Alomin. Chassis. 18g. Plain Undrilled.
folded 4 sides, 27 deep, 6” x 47, 4/6;
8” x 8%, 5/9; 10° x 7‘ 8/9; 12° x 8%,
7/e; 12 x 8°, 8/-, ®

Alemin, Sheet. 18( 6" x 6, 1/=;
¢ x9°,1/8; 6”x12°, 2/-;12" x 12°,
4/8, otc.

Jack Piugs. 8Standard 24" Igranie
Typs, 2/8. B8creened Ditto, 8/3.
Miniature scr. 14°, 2/8. S8ub-mm. 1/3.
Soidering Lrons, Maina 200/220V or

280/250V, Solon 26W Inst., 24/8.
Rpare Elements, 6/8.  Bits, 1/3.
65W, 29/8. etc.

Bers,
power unit.

Ditto, but less power unit,
Ofrcult and coustruction detals,

6 VALVE AM-FM TUNER UNIT

A recommended Fidelity Unit for use with Muliard "'3-3" or “5-10"" Ampli-
Now available as complete kit as illustrated.

£9.10.6,
4/8, free with kit

Med. and VHF 190m-550m. 46
Mec/s-103 Mc/a. 6 vaives and metal
rectifier. 8elf~contained power unit.
A.C. 200/250V operution. Magic-eye
wmdicator, 3 push-button controts,
on/ott. Med,, VHF. Diodes and high
output 3ockets with gain control.
Tllwninated 2-colour perspex dial
11§°x4“, chassis size 11§"x4°x351".

inc.

£10.19.6

Carrtage 7/6.

earrlage 7/8.

Condensers—S8lilver Mica, All values
2pF lo 1,000pF, 8d. each. Ditto
Ceramics 8d. Tub. 450V T.C.C. etc,
0.001 mFd to 0.01 and 0.1/350V.,
8d. 0.02-0.1/500V., 1/-. 0.23 Hulta
1/8, 0.5 T.C.C. 1/9, etc., cte. Close
Tol. S/Micas—10% 5pF‘-500 pF 84,
800-5,000p¥, 1/e, 1% 2pF-100pl,
8d.  100pF-500pF, llﬂ 375pF,
5,000pF,  1/8, Resistors—Full
Range 10 ohms-10 meg, chms “0%

t and §W, 3d. W 5d. (llidgc.(
type modern rnmg) 1W, 8d,, W,
8d. Hi-Stab, 5% :W. {W ad. (100
ohms-1 meg). Other values 8d,
1°% W, 1/6 etc., ete.

Volume Controls—5K-2 Meg. ohms.
3in. Spindies, Morganite Midget
‘Type ljin. dism. Guoar. 1 year.
J.OG or LIN. ratios less Sw. 3/-.
DP. Sw, 4/6, Twin 3terco less Sw
2/8 100k to 2) ohms with DP Sw.

9/86.

WAVECHANGE SWITCHES.
12-way Zp. 2-way, 2 p. 8.way,
8 p. 4-way, 4 p. 2-way, 4 p. 3-way,
long spindie, 3/6 ea.

EXPARDED AXODISED METAL.
Attractive giit finish {in. x ¢in
diamond mesh 4/6 sq. ft. Multiples of
6in. cut. Max. size 4ft. x 3M., 47/8,
plus carr. Do., finer pattern mesh
4/8 sq. ft., multiples of 12in., max.
aze 3 ft. ¥ 2 ft.. 27/6 sheet.

ENAMELLED COPPER WIRE—
§lb, peels 14g-20g, 3/-; 22g-28g, 8/6;
g-00g. 40; 30g-M0g o

JASON FM TUNER OUNITS.
Designer-approved kit of parts.
FMT1 5 gns. 4 valves, 20)-,

PMT2, £7.10.0. 5 valves. 35/, JTV
MERCURY 10 zns. 3 valves, 22/6.
JTV2 £13.18.8. 4 valves, 28/6.
NEW JASQN FM HANDBOOK . 2/8.
4s nr  Alignment Service, 7/6€,
P& 2

TRIMMERS, Ceramic (ompresaion
‘Cype)—3dupl. 30pF, TOLE 84.; L00DFY
150pF, 1/8; 250pF, 1/6; 80UpF, 1/9,
PHILLIPS. Bee Hive Type (cone, air-
spaced)—2-4pF,  Lf: 3-30pF. 1=,
KNOBS—Modern Continental types
Brown or [vory with Gold Centre;
1 dja., 9d, each; 13". 1/- each:
Conc. knobs ivory with Gold Centre
lis dia. 2/9 per pair. Matching ditto

LARGE SELECTION AVAILABLE
METAL RECTIFIERS, STC Type
RMI, 4/8; KM2, 5/8; RM3. 7/6
RMI. 16/-. RMS3, 21/-; KM B, 17/6]
TUB-ELECTROLYTICS-CAN
25/26v. 50/12v. 1/9; 8+8/450v. 4/8;
50/50v. 100/125v, 2/- ;32 + 32/276v. 4;3
8/450v. 4/350v. 2/3; 50/50/350v. 8/8:
18+ 16/450v. 5/6; 60/250/275v. 12/6;
32 +382/450v. 6/6: 100 + 200/275v. 12/6

1 mFd.-50 mFd. ea. 1/9, 100 mFd.
2/-, 12V. WKG.

Condensers 150 v, working:
.01 mFd,, .02 mPFd., .03 mFd,
.04mF4d. #d; .05 mFd., .1 mFd., 1/=;

.26 m¥d., 1/8. .56 mFd., 1/6, ew.
Midget Tuning Condensers.

“00” 208 pF and 176 pF, 8/6
ditto with trimmers, 8/8, J.B.
220 pF and 105 pF oconc. slov
motion 10/8, 385pF single 7/8.
Bub. min. }in. Dllemm 100 PpF,
300pF, 500pF, 7/- each

Incorporating FERRITE AERIALS, K. & LW
AA tspéll Gar;:rd AT na ~ar aerial coil 8/3.
uto-8lim unit and Mullard ia A q
Midget Vol, Control with edge
printed circuit amplifier (ECL 86 and control kmob, 5 Kjohma, with

EZ 80), vol., bass and trekle controls.

with 8" x 5° 10,000 line speaker. switch 4/; Ditto less awitch 3/,

Contemporary styled 2-tone cabinst. Speakers: P.M.; 2in, Flessey 75
charcoal-grey and off-white  with ohms 15/8, 2#in. Continental 8§
matching blue-relief. Bize 17§° x 16” < ohms, 13/6. 7 x 4in. Plessey 35
8% A stylish nnit capable of qulllty ohms, 23/8.

reproduction. Circuit and const. details

2/G (free with kit). £| 9 6
.

COMPLETE KIT
Carr, and ins, 12/8 Ready mr«d 30/=extra
Iiluminated peispex control panet
escutchens, 7/8 extra. Four contemp-
orary mounting lega 6in. 10/6; 9in. 11/6;
12in. 12/8 extra

7 VALVE AM/FM RADIOGRAM CHASSIS

Valve nne-up ECC85, ECHS1, EF8Y. New 1965 Modsl now available
EABC80. ELS4, EMSIL, EZSC. !?
e

Ear Plug Phones—Min. Con-
tinental type 3ft. lead, jack plug
and socket. High Imp., 8/-. Low
Tmp., 7/8.

Phono Plugs, 8d. Phono Socketa (open)
8d. Ditto (closed), 1/-. Twin Phono
Sacketa (oper), 1/3.

Thres Waveband and Switched Gram,
positions. Med. 200-550 m. Long
1,000-2,000 m. VHF/FM 88-95 Mc/s,
Philllps Continental Tuning Insert with
permeability tuning oo FM and com-
bined AM/FM IF transformers. 400
Kefs. and 10.7 Mc's. Dust core tuning
all  coils, Latest circuitry including
AVC and Neg. Feedback, Three watt
output.  Senitivity and reprod.ction
of a very high stundard. Chasdis size
13¢ x Giiu. Height 741n. Edge ulumin-
ated glass dial 11§ x 3}in,
Vertical pointer. Horizontal statiop names. Gold on brown background.
A.C. 900/%30v, operation, Magicieye tuning. Circuit dlngram now available.
Aligned and tested ready for use £13.19,8. Carr. & Ins. 7/6.
Comnp. with ‘1ape. O/P socket, ext. sp’k’r and P/U socketa and indoor F.M.
:\erml and 4 knobs—walnut or ‘von to chmce 30 P.M. Speake: ouly requured.
ied Quality K 0 27/6. 134" x 8 E.MLT. Fidelity. 37/8.
Tweeter. 42/6 206,

127 R.A with cone. Lo

. BONDACOUST Speaker Cnbme! Aconstic Waddin~ (1 in. thick approx.) 13 in.
wide, any length cut, 2/3 per ft.. 6/~ per yard. TINNED COPPER WIRE, 14-12g,
4= }ib. LRSINMULTIGORESOLDER 60/40 44, per yard. Cartons 8d., 1/-. 2/8 etc

TYGAN FRET or Vymair, 12 x 12in. 2/=; 12 x 18in, 8/=; 12 x 24in. 4/=, etc.

We manufacture all types Radlo Mains Transf.. Chokes, Quality O/P Trans., eto.

Enquiries invited for Bpecials. Prototypes for small production runs. Quotations
by return. Send for detalled bargain list 3d. etamp.

RADIO COMPONENT SPECIALISTS

70 Brigstock Rd., Thornton Heath, Sutrey. Hours: 9 s.m.-6 p.m., | p.m., Wed,

HO 2188. Terms C.W.0. or C.0.D. Post ond Packing up to § . Li=; 115.1/9; 3 1.
8/; 5 1b. 3/9; B . /8,

www americanradiohistorv com


www.americanradiohistory.com

an

January, 1966

- YOU ARE ALWAYS AHEAD

PRACTICAL - WIRELESS

"WITH A SINCLAIR DESIGN

The world’s
smallest radio

No transistor set has ever yet
compared in its class with the
Micro-6 for size, power, per-
formance and design. Every-
thing except the lightweight
ear piece is contained within
the smart minute white, gold
and black case which weighs
under one ounce complete.
Quality of reproduction is so
outstandingly good that you
will derive enormous pleasure
from this fantastic set. Order

AMAZING CIRCUITRY

The six-stage circuit uses three special
transistors to provide two stages of R.F.
amplification with double diode detector and
high gain 3-stage A.F. amplifier. A.G.C.
counteracts fading from distant stations;
bandspread brings in Luxembourg like a
local station. Plugging in earpiece switches

. '4/5' X |J/|o' b ¢ 'é—'
@® PLAYS ANYWHERE

your Micro-6 now. See why it
cannot be too highly recom-
mended to build and to use.
You can easily have it working

@ COMPLETELY
SELF-CONTAINED

set ON. Tunes over medium waveband by
vernier-type dial. Two self-contained batteries
give about 70 hours working life.

Complete kit of parts inc.
special earpiece and jn-

59/6

MALLORY MERCURY CELL TYPE ZM.3I2
(2 required) each 1/1ld.
Pack of six 10/6d.

4
The world’s most
advanced audio amplifier

Size 85" x 33" x I Output 20 watts

The only audio amplifier in the world to use Pulse Width Modulation which,
with circuitry developed specially by Sinclair gives power and quality years
ahead of anything in its class. You can feed any signal source into the X-20—
modern high quality pick-up, radio tuner, electric guitar, car radio, microphone,
tape, etc. The X-20 manual shows a number of circuits by which inputs can be
matched to the integrated pre-amplifier of the X-20 both in mono and stereo.
When you have built this |2-transistor amplifier you use it in the same way
as any other top quality hi-fi unit except that it is smalier, costs less and behaves
perfectly. COMPLETE KIT

OF PARTS COSTS

in an evening!

@ EASY TO BUILD

o

o

R,

. E[ "El l I H ® 20 WATTS R.M.5. OUTFUT INTO 7.5 ohms
® 20-20,000 o/s+ 1dB £7 l9 6
Weighs & @ Constant square wave amplitude - and. L4
o
4loz$ ® 85% oonve.r.lion efficiency at ontput test_ed £9.1 9_6
2 @ Input sensitivity—1mV into 6K ohms Mains power
MICRO FM and Z.12 - @ Power requirements—36Vd.c. at 700mA  Unit £4.19.6

See pages following

.wF‘ULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS }

SINCLAIR RADIONICS LTD.,, COMBERTON,
CAMBRIDGE Telephone: COMBERTON 682
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&

The world’s first
pocket-size FM
Tuner/Receiver

The SINCLAIR MICRO FM is a high quality FM tuner designed
for use with hi-fi amplifier or tape recorder and independently as a
self-contained pocket FM receiver for personal listening. Barely
half the size of a packet of 20 cigarettes, the Micro FM is a fully-
fledged 7 transistor-2 diode superhet circuit with unique and original
design features to ensure fantastically good standards of perform-
ance, Pulse counting detection ensures better linearity than con-
ventional detection methods, and therefore better audio quality.
Powerful A.F.C. which locks on to the station tuned in, together
with unusually good sensitivity make tuning easy and the set’'s own
telescopic aerial suffices almost everywhere. In styling, this is the most
elegant, most professional looking design in miniaturised equipment ever made
available to constructors, and is one you will be very proud to possess. YET
WITH ALL THESE WONDERFUL FEATURES, THE SINCLAIR
MICRO F.M. COSTS POUNDS LESS AND MEANS THAT
ANYONE CAN AFFORD AND ENJOY THE ADYANTAGES OF
FM RADIO NOW.

7 TRANSISTOR SUPERHET FM TUNER/RECEIVER

; Y SIZE 24" x 1" x ¢° % PULSE COUNTING
AN F M. TUNER 1 - + TUNES FROM 88-108 Mc/s. DETECTION
FOR YOUR TAPE =255 % A.F.C. FOR EASY TUNING % EXCEPTIONALLY ELEGANT
RECORDER I\(z’ % NO ALIGNMENT NEEDED APPEARANCE
h . h BRIEF TECHNICAL DESCRIPTION
THE SINCLAIR MICRO FM is a seven transistor, two diode P¥
superhet. The low [.F. dispenses with the need for alignment. % Operates from 9v  self-
A three stage 1.17. anwphfler limits the signat to produce a squars i
wave of cou-tant voltage which 1s fed into the palse counting dis- contained standard bactery
criminator. This converts the square wave formation into uniform .
pulses, the average output from which is directiy proportional to * Coqsumpﬂon SmA
the signal frequency, so that the original modulafion is reproduced
exactis. Ailcr equalisation. the signal is fed to the audio output * Audio response— | 0-20,000
socket for use xs a tnner and also to the receiver's own andio dB | | d8 '
amplilying stage for mé; AH wn independen’l, self~wlnHtamesd[ r((a:cehxelri
O] locks” on each etation automaticalls. THE N 1
WICRO M i completels aelf-contained within & neat black * A GUARANTEED
plastic case fared by an elegantly desmigned tront pamel of brushed SINCLAIR DESIGN
T amd poli<hed al with spur ium tuping dial to match.
| ASATUNER The 1uniug scale ia marked m Me/s, When built, the Micro FM
{l FORYOUR HI _F| periorms as well as any other good tanher.
i / 5’)&25’220{41?/
3 Vﬁ‘,' THE COMPLETE KIT OF PARTS for
AS A SELF- } building the SINCLAIR MICRO FM including
CONTAINED & . extanding aerial, 7 transistors, case, tuning
>OCKET T.M ( E dral, alunuenium  front  panel, fightweight
RECEIVER. ' ' 0 earpiece, plugs and sockets and instructions P ® ®
»{‘ costs only
[ e oty § \

one dethe NqS [\ |

worz) 1 17 Full service faclities available to all Sinclair castomers

'SINGLAIR RADIONIGS LTD.
COMBERTON, CAMBRIDGE .o./:5%
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. COMBINED
AMPLIFIER

THE SMALLEST AND
MOST POWERFUL AMPLIFIER
EVER

Fantastic power
and quality

The Sinciair Z.12 is a universally flexible amplifier,
exceptionally powerful, fantastically smaif. It comes

to you ready built, and is very easy to instal and use. “ 3” 137 an
The Z.12 can be incorporated into any high quality hi-fi 7 X 3
system. lts small size and high efficiency make it Q Weighs 3 ozs.
equally useful for a guitar, for car radio, P.A. system
or any other application where high quality is the first @ 12 watts R.M.S.
requirement. The Z.12 incorporates its own pre-
.ge . At lied hudle, i
amplifier to which you add the tone and volume control T e T 89/6
system of your choice as shown in the Z.12 manual "s"":'.’:LAIR DXu10
. 4 . . P Suppl
supplied with the amplifier. The size, the performance, I -t o DRV U DiC £2.14 .2.
and the price of the Sinclair Z.I12 all favour the con- | GUARANTEE ORDER FORM ]
structor wh ts st i transistor
u © wants the best in modern transisto I 7 sincLam rabiownics Lo, |
equipment; in fact, the Z.12 is unbeatable in every way 1 COMBERTON, CAMBRIDGE ]
and is today’s finest buy in top grade high fidelity. J Please send me I
USE IT FOR TEGHNIGAL DETAILS | |
. . High ivoa Ty ith s-dtup and uitra-
Hi-fi A Bt Sy I
A are sed i ouginal cireatry to aehese @toators 1 ]
Radio standards 0F  perorinance.  Generous  negasive
Atk ensurex extra wood Guality I I
Car Radio ® FREQUENCY RESPONSE— 1510 50.000 </~ + 14 B I forw ich I enclose Cash/Cheque/Money Order I
g @ OUTPUT-—!2 watta RMN continuous sipe wave
GUItar etc. (24 waits peak) 16 watts KM= mnsic power I I
’
uo watts) peak value £..... d
GUARANTEE ® OUTPUT IMPEDANCE—snitable ror 3. 7.5 and I I
15 ohms speakers. Two 2 shin epeakersn may be
~hould you uoL be completely used in parallel it required I I
“utistied with your purchase when o !
¥iu receive It irow us, your money ® INPUT—2mV mto 2K obmns I l
will be rerunded in fullland at onee ® SIGNAL to NOISE RATIO—better than 60dR
RS e, o, are ® QUIESCENT CURRENT CONSUMPTION—15ma | |
vour ordei instead of cutting out ® POWER SUPPLY—S$ to 20V.d.c rrom pow.r nait l I
thiz conpon. availuble or batteries I I

SEND COUPON WITHOUT DELAY i
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SERVICE SHEETS
SERVICE SHEETS for all makes of
Radio and TV, 925-1956. Prices from
1/- wih free  tault-finding guide.
S.AE. inquiries. Catalogue of 6,000
models 1/6. Valves, modera and
obsolete. Radio/TV  Books. S.A.E.
lists. HAMILTON RADIO, Western
Road, St. Leonards, Sussex.

SERVICE SHEETS, Radio and Tele-
wvision. 4/-, post paid, VEST AND
EMERY, 17 Hallgarth St., Durham.

SERVICE SHEETS, Radio, TV, 5.000

models. List 1/-. S.A.E. inquiries.
TELRAY, 11 Maudiand Bank,
Preston

SERVICE SHEETS (75,000) 4/. each.
Callers welcome, Always_ opeD. 5
Bouth Street, Oakenshaw, Bradford.

i SERVICE SHEETS
4/- ea., plus postage

We have the largest display of Ser-

vice Sheets for all makes and type-

of Radios, Televisions, Tape Records

ers, etc., in the country. Speedy

service.

To obtain the Service Sheet you

require please complete the at-

tached coupon.

Fromi

Name:

F V01 O ————

To: S.P. DISTRIBUTORS
44 OId Bond St., London, W.I
Please supply Service Sheets for the

following1
Make: .icececcoreecsens o000ecD
Model No....ceccreeeere  Radiof/TV
Make:
Model NO.eveserrasessss  Radio/TV
Make:  eececocorersreomnsesenessactesssces
Model NO...coeves..rees  RadiofTV

1 also require list of Service Sheets
_at )6

(please delete items not applicable)
1 enclose remittance Of....eeeecescncacee

MAIL ORDERS ONLY Jan. PW

RECEIVERS & COMPONENTS

NOISE LIMITERS, new ministure

d-state, for valve and transistor
circuits, 21/- each, postage 1/-. Most
effective lmiter Send stamp

jEsitnadt —
“TREASURE HUNT! Help me
Certain Types of Relays and Contacts
to earn spare cash. Bend B.AE. for
details, 112 QGroby Glenfleld,
Leloester.

« HEATHKITS ® can now be seen In
London and DU on__easy
terms. Pree brochure. DIRECT TV
FEFLACEMENTS LTD, Dept. PW1/8,
128 Hamilton Road, West - 2oTwo0d.
BANR. OTuy BN e

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

RATES: 7/3 per line or part
thereof average five words to line,
minimum 2 lines, BOX No. 1/- extra,
Advertisements must be prepaid and
addressed Lo Advertisement
Manager, “Practical  Wireless
Tower House, Southampton St.,
London W.C.2,

RECEIVERS & COMPONENTS

(continued)
TRANSISTORS, UNMARKED, UN-
TESTED, 40 for 10/-, p. and p. 1/-

4 packets post free. Relays, thousands
of types, special catalogue free.
General catalogue of Mechanical and
Electrical Gear, Tools, etc., 5,000
items free. K. R. WHISTON (Dept.
PRW), New Mills, Stockport.

TRANSMITTER RECEIVER

13 valves, 2 wavebands 2-8
Mefs. (150-37 metres) R.T.
and C.W. operation. Com-
plete with low-drain 12v.
D.C. power unit, head-
set, microphone. Fuily
tested,

£9.10.0

Carr. 80/~

8hipping
Amateur,
& Broad-
cast, Mag-
nificent 10-
valve re-
ceiver In
three swit-
ched wave-

MARCONI CANADIAN RECEIYER No. 52

stal call-
brator employing dual crystal to provide marker
check at 10-100-1000 kej/s. One RF and two IF
stages. Other refinements: valve, HT, snd Bignal
check meter. Internal 3in. speaker and two H/
Phone outputs with switched control. RF-AF
Gain, Noise Limiter, Filter, BFQ, Heterodyne pitch
contro), Wide and Narrow Bandwidth, Man or
AVC on CW & RT. Fast and Slow tuning with lock,
Additlonal 03C Tuning (plus & minus). Power
requirements HT 160v. 60mA: LT 12v 14 amps.
gize 16 x 14 x 12in. Fully tested and working
ONLY £9.10.8, Carr. 15/6 or complete with Power
supply unit seuitable for 115/230v. AC mains
£12.19.8. Carr. 20/-

No. 59 GROUND-STATIOR comprising Receiver.
Tragsmitter and 12v. D,C. Power Unit. £22.10.0.
Carr. £2,10.0. (Mainland only.)

TELESCOPI0 AERIAL MASTS, Tubular steel
copperised, spray finish, ring cam locking on each
section provides for full or any height requlred.
Suitable all fAixinga and base locations, Bottom
section 13in. diameter. 20ft. (4 section) Closed 5tt.
9in. Weight 16ib, 55/-, Carr. 5/- 34t (6 sectlon)
Closed 6ft. 6in, Weight 20lb, 75/-. Carr. 5/-.
Further height by adding 3-4ft. Whip sections 18/8,
Carr. 4/=, 8pecial price for quantities,

ROTARY TRANSFORMER, 12v. D.C. Input, 250 v,
D.C. output at 126 mA, Sise 34° x 63", Brand new
17/8. P. & P. 5/-.

R.¥. ANTENNA TUNER (A.T.U.) Calibrated scale,
jdeal 160/80/40 metres. Limited number only.
Brand pew with instructions. 17/8, P. & P, 7/8.
Complete Ust of other baergalns 1lj-, B.A.E. all
enguiries

A. J. THOMPSON (Dept P.W.)
“EILING LODGE”

HITCHIN, HERTS,
Phome: OODICOTR 248

Wwww americanradiohistorv com
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(continued)

SPEAKER REPAIRS, cones fitted.
Satisfaction guaranteed . 3.
REPAIRS, Pluckley, Ashford, Kent.

R & R RADIO & T V SERVICE

Dept. P.W.
MARKET STREET, BACUP, LANOS,
Telephone 465

SALVAGE VALVES Tested before despatch
6F13 4/8 U329 5/~ PL36 6/- 20P4 8/6
6L18 4/6 10P14 5/- PL32 3/8 30P15 5/=
EFS0 1/8 20P5 6/8 U301 7/8 PCCB4 4/-
ECCR2 3/- 30P 7/~ 10F1 1/8 PY81 8/8
ECL&0 3/8 6Fl5 5/- 20F2 5/3 U301 6/~
30F5 5/ EB91 1{- 30FLl 5/~ 10P13 5/8
PL38 8/~ EFS85 5/- PY32 6/~ 20D1 2f-
PCF80 4/- 6/30L2 4/~ 6U4GT §/= 380P12 5/~
PL31 5/ 20P3 6/~ 6F1 2{6 PY83 b/~
PZ30 6/« 3S0PL1 4/~ EY86 4/-

Speakers, Ex-TV, 5in. round ¢ x din., 8/6; 8in

round, 6/-; post 2/-

Line Output Transiormers
model No,

Turret Tuners. 8/=, poat 2/-.
Scan Coils, eto. Quote set model No. with all ene
quries and 8.A.E. for prompt reply. All goods
subject to facti OF MmMOoney r ded

availabie, State set

V.H.F. RECEIVER. PYE P.T.C. Ili4
65-100 Mc/s 12 Volt D.C. Supply
This is an |1 valve double superhet receiver,
operating on one fixed frequency between
65-100 Mcfs., crystal controlled, speaker
output using midget valves throughout.
Supplied in first class condition with tuning
data, circuit diagram and complete crystal
formula. ldeal for tha four-metre band (70.2

Mc/s.) offered at only 70/, post 5/,

AERIAL MATCHING TUNING UNITS
These well-made tuning units, made for
the American |9 Tx-Rx, are housed in a
metal case, colour green or brown using
alarge precision calibrated scale, are an
essential piece of equipment for the
serious Tx or Rx operator. This unit
will match an untuned wire or Whip
Aerial to almost any Short Wave
Receiver or Transmitter, exceptionally
good for Mobile Top Band use. This
American version being well noted as
far superior to any other. GUARAN-
TEED BRAND NEW, only 20/-, post 7/6.

Instructions supplied.

I8 Mi. il RECEIVER
This is a 4 valve superhet covering 6-9 Mc/s.
Phone or C.W. Set is very compact, size only
94 x 6 x 5in. Supplied in fair condition with
circuit. ONLY 30/, post 5/-. Sender chassis
with 500 microamp meter same size only
20/, post 5/-,

JOHN’S RADIO
OLD €O-OP, WHITEHALL ROAD
DRIGHLINGTON, BRADFORD

5 .10 arriage
Paid, Handbooks §/-. Leaflet S.A.E,
LOUDSPEAKERS 10in, 3 ohm in wood
case. Cases soiled, 600 ohm Line Transform-
er, 25/- carriage paid. 19 or 22 Set Head and
Mike Sets, 10/- Post Paid.

CERAMIC Insulated 3 gang varlables,
56 x 56 x 35 DF. 3/6, Post 1/6.

V.H.F. FIELD STRENGTH METERS,
100-150 mcis, Telescopic Aerial, 2° Round,
1 mA Meter, 35/- Post Pald,

PILOT BULBS 6.5v. .06 amp. 5/- do7. Post
Paid. Meters 100 mA 2i° Round, 10/- Post

Paid.

(Ctlzr;iaae charges apply to England and Wales
only.

Telephone; Worthing 9087

(X 4042 PORTLAND
=" R0AD. WORTHING
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(continued)

FOR SALE

feontinued)

DIRECT TY REPLACEMENTS LTD.,
largest stockists of TV Components
in the U.K. Line Output Trans-
formers, Frume Output Transformers,
Deflector Coils for most makes.
Official sole suppliers for many set
makers. Same Day Dispateh Service.
Terms C.0.D. or C.W.O. Send S.A.E,
for quotes. Day and Night Telephone
G1Psy Hill 6166. 126 Hamilton Roaa,
West Norwood, S.E.27,

POST FREE BARGAINS
clearance of reclaimed values

3/=IPCL82  44-1UF42 1/8(10C1 /-

L/|PCLsa  8/8|UCH42  5/-]10C2 /9
9d. PEN46  1/9/TUL46 5[8‘]up13 3/9
3/6|P LAy /6713 3i0p1s 79
276|182 - 766 161,
/ woe o acebl 18
1/86F1s  2/9i> 379
2/9[6F11 gy UL
9 gy 2001 2/6
L 3-opa 3
Lg6has 818 50, 3/’5
1/8/81.1 3/9 /
l/gin;mﬁ 3/« 3/9
4/8l6Lie  12/613 /9
2:3/6L12o  4/3!30P12  3/8
1 1 g/9i6Pus  2/g|1%0BT 76
11/ U2y 8/8[6 4B KTWES 2/
PCF%0  2/-'UGB4L  3/6i6is0L2  2/8lKTze3 3/6
EF30 5/- doz. ECL8012/-doz.  PCF80 18/- doz.
LEBY1 5/« doa. PYS2 12[- doz. PLX3 18/~ doz.

A.l. RADIO COMPONENTS

i4 The Borough, Canterbury, Kent

FOR SALE

HAMMERITE
HAMMER PATTERN BxUSH PAINT FOR
PANELS AND BOXES

% THE PATTERN I8 IN THE TIN *

ALL YOU DO k3 BRUSH IT ON!

24 oz. tins  8/6 4 gallon  35/.°

t pint 78 1gallon 58

1 pint 15/~ (*seat by road)
Carriage: Orders up to 5/~ 9d.; up to 16/ 1/9;
over 10/- 2/9.
Colours:  Blue, Silver or Metallic Black,

Return of post service. Mon. to i

From your component shop or direct from the
manufacturer:
FINNIGAN SPECIALITY PAINTS {PW)
Mickley Square, Stocksfield, Northumberland,
Fhone: Btocksteld 2250

ARMATURE REWINDS. Hoover
Junior Exchange Service. Models 375/
110/1224 32/6 inc, post. Fields 15/..
Send  for lists, JERVIS & TONGE
LTD., Ringwood Road, Brim:ingion,
Chesterfleld, Derbys. Tel: Chest 75267

ELECTRIC SOLDERING-IRON

e

FANTASTIC
BARGAIN OFFER

Lightweight Pistol Grip handle
4C watt,  240/250v, A.C. Sobil
copper bit. Detachable handle
forms cover tor iron when not in

use.  With 4it. Saiety 3-core
flex, Indispensable for
every home handy- ON\LY
man. A boon to model

9/6

makers and a necessit

for every wireless en-
thusiast.  Offered 1o P4 ! i
you at this new amaz- 1 !
ing price.
C. H. SERVICE,

Lusted Hall Lane, ‘Fatsfield, Kept,

(Dept. P.W.,) ‘

M ORSE MADE

EASY .

The famous RHYTHM RECORDFED

COURSE cuts the pructice tirne down
to an absolute min:mum.

One student, aged 20. took only 13
DAYS., and another. aged 71, took
onlv 6 WEEKS to obtain a G.P 0.
pass certificate If you wish to read
Morse easily and naturally please
enclose 8d. in stamps or two inter.
natwonal reply coupons for full
explanatory booklet.

To G3CHS,
45 GREEN LANE, PURLEY, SURREY,

]'240w«_ﬂ£crmc POWER i
LIV from |12 - CAR BATTERY

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS
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TAPE RECORDERS,
TAPES ETC.

TAPE TO DISC New High-level
Cutters, 45 r.p.m., 21/.. S.A.E. leaflet,

DEROY, 52 Hest Bank Lane, Lan-
caster.

WANTED
WE BUY New Valves. Second-hand
Cameras, Binoculars, Projectors,

Amplifiers, Records, Car & Transistor
Radios, Components, etc. Send s.a.e
to EDDY'S (Nottm.) Lid., 116 Alfre-
ton Road, Nottingham.

WE BUY New Valves for cash, large
or small quantities, old types or the

latest. Send details. Quotations
Ly return. WALTONS WIRELFSS
STORES. 15 Church Street. Woiver-
hampton,

Wl
™ AMERICAN DYNAMOTOR UNIT
e 05ut 12y, au1gut 200/258y.a1 150 1 220w ts
_ o PEITECT for TELEVISION. POWER TOOLS and all

wBlIesil AC/DC ELECTRICAL EQUIPMENT guaes
wanderl i esalls Price ONWY£8 + w/ sarriaga
Seod stampee enselops fo- full fiustrated dataris
Il W SCHENTIFIC PRODUCTS, CLEVELEYS. Laags

SPECIAL OFFER
GEVAERT TAPE, New, Boxed, 53, 600ft, with
Stop and Leader Tapes, 9/- or 6 for 50/,
GRUNDIG MAl 2 Transistor Pre.amps for
Tape Monitoring or Microphone Boosters, 5776,

LIST PRICE 4 GNS.
LEE ELECTRONICS
400 Edgware Road, Paddington 5521
Send for Free Lists details of above

TRANSISTORS

V- each. Red or White Spots.

WANTED
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

URGENTLY WANTED: New modern
Valves, Tramsistors, Radios, Cameras,
Tape Recorders and Tapes, Watches,
Tools, any quantity. S. N, WILLETT: R
16 New Street, West Bromwiah,
Staffs. Tel, 2392,

DAMAGED AVO METERS wanted.
Models 7 and 8 Any condition. Any
quantity, HUGGETTS LTD., 2-4
Pawsons Road, West Croydon,

MISCELLANEOUS

21- each, XAI01, XA102, XB03,
OA90, XAlll, XAll2, OC430,
VI0/IS.

CONVERT ANY TV SET into an
Owmcilloscope. Diagrams and JInstruc-
tions, 12/6. REDMOND Dean
Close, Portslade, Sussex.

3I- each. OC44, OC45, OC70,
OC71, OCs8i, OC8ID, XAIS5I,
XB104, xXciot, XCIOIA,
OCl69, OC200.

4/- each. AFI14, AFLIS5, AFl16,
AFI17, OCI70, OCI71, XA103,
XAll6, XB102, XBI10S, XCi2i,
Xusé! 1.

5. each. OCI39, OCI40,
OC204, ORP60, XA701, XA703,
GET7, GET8, GET9, XCl4l,
BY 100, OA2{I.

10/- each. OCI9, OC22, OC25,
OC26. OC28, OC35, 25013,

ZENNER DIODES
4.7v. to 30v., tw. 316, |.5w. 5/,
7w, 6/- each.

Plus many more., Send 6d. in
stamps for full list and eq. chart

B.W.CURSONS

78 BROAD STREET
CANTERBURY, KENT

——ELECTRONIC MUSIC?

Then how about making yourself an
electric organ? Constructional data
available—full circuits, drawings and
notes! It has 5 octaves, 2 manuals and
pedals with 24 stops—uses 41 valves.
With its variable attack you can play
Classics and Swing,

Write NOW for free leaflet and further
details to C. & N,, 20 Maude Street,
Darlington, Durham. Send 3d, stamp.

BUILD YOURSELF A LOW PRICE,
HIGH OQUALITY RECORD PLAYER
AND SAVE £££’s. Refined c.reuit,
vet simple to build, BACKED BY A
SERVICE SCHEME, so even the ¢q
blete pesoner can tackle tials
confidence.

w&%nc U/ -
SETS  “Oniy.  EACH

OR 20 FOR €20

20 PALMERSTONE ROAD
EARLEY, READING, BERKS,

= —meeorerericanradiohistorv-come oo oo


www.americanradiohistory.com

816

METAL WORK

METAL WORK. All types cabinets,
chassis racks etc., to your specifica-
tions, PHILPOTTS METAL WORKS
LTD., Chapman St., Loughborough.

SITUATIONS VACANT

TV AND RADIO—AM.I.ER.E., Oity
and Guilds, R.T.E.B, Cert.,, etc., on
“ Satisfaction or refund of fee”
terms. Thousands of passes, For
details of Exams, and Home-training
Courses (including practical appara-
tus) in all branches of Radio, TV
and Electronics write for 156-page
handbook—FREE. B.I.ET, (Dept.

242G), 29 Wright's Lane, londodm,
w.s,

INSTRUMENT MAKER rTequired in
Dept. of Telecommunications and
Electronics, Norwood Techmical
Colk Knight's Hill, London,
S.E.27. Duties include repair of

standard electronic and electrical
test equipment, fabrication of chassis
for imstructiomal use and building of
such other electrical equi:pment.
42-nour week. £15 5s., rising to
£17 5s. SBuperannuable post. Forms,
returnable withia 14 days, ZIrom
Secretary,

A.M.l,Mech.E., AMIERE, City and
Become a Tech-

ell branches of . Building,
Flectranica, etc., write for 156-page
handbook— b (Dept.

ELECTRONIC ENGINEERS required
for maintenance and fault Anding on
photo-typesetting equipment. Instruc-

tion courses can be arr for

suttable appiicants. ' H.M, Forces
experience of Radar or Pulse Circuitry
would qualify dor training.
Excellent pay end counditions of

expanding oppor
tunities in progressive printing group.
g’]eace write to Works Engineer,
1

SOUTHWARK LIMITED,
avington Street, London, S.E.1.

RADIO AND TV Exam. and Courses
by Britain’s finest Home-study School.
Brit. IL.R.E., City and
Guilds Amateur's Licence, R.T.E.B.
P.M.G. Cert., etc. FREE .brochure
from BRITISH NATIONAL RADIO
SCHOOL, Russell Street, Reading.

SMITH'S RADIOMOBILE

Britain’s Car Radio Specialists

RADIO SERVICE
ENGINEERS

These appointments are progressive and

there are prospects of advancement for

men with the right experience and
ability.

Please apply to:
The Personnel Manager

S. SMITH & SONS

(RADIOMOBILE) LTD.

Goodwood Works
North Circular Road
London, N.W.2,

GLAdstone 0171

PRACTICAL WIRELESS CLASS{FIED ADVERTISEMENTS
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EDUCATIONAL

(continued)

A FULL-TIME TECHNICAL EXPERI-

ENCED SALESMAN, required for
Retails Sales. Write. giving full
details of age. previous experience

and salary required, to the Manager,
HENQY’'S RADIO LTD., 38 Edgware
Road, lLondom, W.2.

TWO LABORATORY TECHNICIANS
required as soon as possible in Dept.
of ‘Telecommunications and Elec-
tronics, Norwood Technical College,
Knight’s Hill, London, S.E.27. Duties
include minor maintenance of test
equipment and accessories, prepara-
tion of students’ experiments and
upkeep of laboratories. 39-hour week.
£620 at 21, rising to £875 at 29.
Holders of certain recognised quali-
fications £660 at 21, rising to £915
at 29. Forms, returnable within 14
days, from Secretary.

BOOKS & PUBLICATIONS

AUDIO, America’s foremost journal.
Year's subscription 43/-, speclmen
copy /-, All American radio journals
supplied — list free. LLEN (Dept.
40), 6la Broadway, Loodon, E.I5.

SURPLUS HANDBOOKS

19 set Instruction Handbook, 3/6, p/p 6d.
1155 Instruction Handbook, 8/6, p/p 6d.
H.R.0. Instruction Handbook, 3/6,
58 set Instruction Handbook, 8/8, p/p 6d.

46 set walkie talkie Circuit & Notes 3/6, p/p 6d.
88 got walkie talkie Instruction Handbook, /6,
p/p 6d. Frequency Meter BC221 Instruction
Handbook 3/8 p/p 6d. Wavemeter Class D
Handbook Mk, I, II and III, 8/6, p/p 6d. 18 set
Cironit Details & Notes, 3/6, p/p 6d. AR, 88D
Instruction Handbook, 15/-, p/p 1/6. R.107
Instruction Hsndbook, 4/8, p/p 6d. RI116/A
Cironit Diagram & Details, 1/9. p/p 6. R1224/A
Cirouit Diagram & Details, 1/8, p/p 6d. R1355
Circnit Diagram & Details, 1/6, p/p 6d. RF Unit
24 Circuit Diagram & Detais, 1/8, p/ip 6d.
RF Uit 25 Cirenit Diagram & Details, 1/6, p/p
6d. RF Unit 26 Cirouit Diagram & Details, 1/6,
p/p 6d. Amplifier A1184 Circuit Diagram

Details, 1/9, p/p 6d. Resistor Colour Code
Indicators. Indicates the value of a resistor st &
glance. Price 1/6, p/p 6d. All mail orders to:

Instructional Handbook Supplies (PW)
Talbot House, 28 Talbot Gardens
Raundbasy, Leeds, 8

EDUCATIONAL

CITY AND GUILDS (Electrical, etc)
“Satisfact:on or refund of fee”
Thousands of passes. For
R of modern courses in ull
branches of Electrical Engineering,

Electronics, Radio. TV, Automation,
etc., send for 156-page handbook—
FREE. B.LET. (Dept, 24243, 29

Wright’s Lane, London, W.8,

RADIO OFFICERS' training courses.
Write Princupal, Newport and Mon-
mouthshime College of Technology.

TRAIN FOR SUCCESS -

WITH ICS

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for LE.R.E.,
City & Guilds (Telecoms and
Radio Amateurs’) R.T.E.B,
etc. Many unique diploma
courses inc. Colour TV, Elec-
tronics, Telemetry & Com-
puters. Also self-build kit
courses—valve and transistor.
Write for FREE prospectus and find out
how ICS can help you in your career.

ICS DEPT, 541 PARKGATE ROAD,
LONDON, S.W. II.

RADIO OFFICERS see the world.
Seagoing and shore appointments.
Our many recent successes provide
additional tralnee vacancies during

1966. Grants available. Day and
boarding students. Stamp for
prospectus. WIRELESS COLLEGE,
Colwyn Bay.

THE INCORPORATED PRACTI-
TIONERS IN RADIO AND ELEC-
TRONICS (I.P.R.E.) LTD. Member-

ship conditions booklet 1/-. Sample
copy of LP.R.E. Offictal Journal 2 -
post free. Secretary, Dept. B. 32
Kidmore Road, Caversham, Reading,
Berks.

Marine Radio Officers
2-year, full-time course for young
men aged |6 upwards; leading to
Ist and 2nd Class P.M.G. Certifi-
cates and B.O.T. Radar Mainten-
ance Certificate.

Conversion Course (2nd Class to
Ist Class).

R.T. Courses (for Full or Restrict-
ed Licence).

For details write to:

City and County of Bristol Education Committee

BRISTOL TECHNICAL COLLEGE
CAREERS IN RADIO AND RADAR

Licensed Aircrai’t Radio
Engineers

2-year, full-time course for
A.R.M.E. Licences, categories A &
B, and 6 months’ courses for
Radar Rating in association with
above.

Training given on the latest types of Marine and Aircraft Equipment
in the newly equipped Laboratories at

THE SCHOOL OF MARINE RADIO AND RADAR

THE REGISTRAR
BRISTOL TECHNICAL COLLEGE
ASHLEY DOWN, BRISTOL 7
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SOUND RECORDINGS

A UNIQUE TAPE, Buy top brand
Tin. 2,400ft. 2&/-, 5%n 15/., P. and
p. ! at 2/-, 2 at 2/9, 3-6 at 3.6. Bar-
gaing in all sizes S.A.E. for list.
E C. KINGSLEY & CO. LTD. 93
Tottenham Court Road, London, W.!,
EUSton 6500.

Uu your OWN TRANSISTOR PORTABLE.
Y No Plugs—No Counections’ Just place Dewtron

Wave Trap near radlo! Boosis 'Pirate’ and
distant stations, reduces ‘fadlng’.

% Extends Battery Lite!

Y Use in ~ar or caravar Without Aeriall

British-made. Supplied with PP2 bhatt, (life severai

months) and instructions, Money refund guarantee.

D.E.W. LTD., Dept. P.W., Ringwood Road.
FERNDOWN, Dorset

2 merres 4

The thrills of VHF Amateur Radio!
Complete Kit, 70-150 Mc/s, costs only
42/ (by post, UK, 3/3 extra) also now
available. Short-wave kit model TR2
10-180 metres, ideal tor beginners to
Ham radfo via simplified “Easy-Build”
step-by-step instruction, f{rom 78/8,
Write today enclosing a stamped
addressed envelope f[or literature and
full detalls. Overseas enthusiasts note
we despatch to all parts of the world—
local scamp OK for literature. "GLOB

ING™ Regd.) precision atandard
products tried and trusted by Amsateurs
everywhere.

JOHNSONS (Radio)
St. Martins Gate, Worcester

PRACTICAL WIRELESS

PADGETTS RADIO STORE
OLD TOWN HALL
LIVERSEDGE, YORKS.

Telephone: Cleckheaton 2866

Special Olfer, Brand New Boxed TV Tubes,
BMW43/69, 65/-. MW36/24, 37/6. 90 Degree
Tubes with slight glass fault 387/- each.
Carriage on any tube‘in G.H. 10/- Fully
Guaranteed for 12 months.

Reelaimed Tubes, Six months' guarantee.
AWd43/80, 30/~ MW4E380, 30/-. MW43/89, 30/~
CRM172, 30/«. CRM142, 17/-. 12 nch tubes,
10/-. 17 inch tubes perfect but without
%;:%}mntee. 17/- each, Carriage on any tube

Scope tube removed from units, DGT-S,
<.5in,, perfect condition, 30/-. Post 4/6.

New JAP earpieces complete with lead and
plug, 3 or 5mm., 1/11 post pald or 20/~ per

dozen.
13 Amp Double Switch Sockets. Brown
su{é&ce type. 3/~ Post 1/6. 6 for 18/- post
paid.
New Diodes, top grade, no duds. 3/ doz.,
108t pald.

vew 12in. Speakers thh buflt-in tweeter®
3 or 15 ohms, 28/6. Poat paid.
Perfecl speakers ex. equipment, 8in,

und, /. Post 3/-. 7X 4in., 5/-. POSt 2/-.

G x 4in., 3/-. Post 2/-. Six for 20/~ post paid.
6in, round. 3/-. Pos 2{-. 20/-, Phiilips 5in.
round, 5/~. Post
Motors Single l'hase 240v. quarter H.P,,
£6/-; 1400 Revs. Fully guaranteed, ex.
washing machines, carriage 8/6.
Smali Switch Motor 24v. will run from 12 or
€ volts, 10/-, post paid
Bush 12in. TV 24 C 13 channel TV. Complete
and tested with good Lube onlv wants clean-

ing, 75/, carriage 10/-, G
VALVE l,lsT

EX equipment. 3 months’ guarantee
ELS1 1/6 | 20P1 4/~ CCB4 4/~
EL80 /- | 20P4 8/6 | PCLB2 5/-
EL84 1a | U801 8/6 | PCL8 5/
ECC81 /- 281 8 1.36 5/-
ECC82 /- | U282 i~ | 12AT7 3/=
EY51 /6 | U329 /- | 6CH6 1/6
EY86 /- | KT36 /-~ | R18 3/6
EBF80 /68 | 6V6GT 4/~ 1
EBO1 9d. | 6B3 /6 50 {or £1
ECCa3 4/~ | 6K25 - 07 5/~
ELJ8 5/~ | 6P25 3/6 | KF50 1/-
EF91 od, | 6U4 A . 6/~
6F1 I~ | PY33 /- | BF80 1/8
6F14 /« | PY80 /- Z. 10/«
BF15 /« | PY81 /- | 6K7 1/3
1002 {- | PLJ38 8/6 Doz, 10/-
10F1 /= | PL81 4/- | 6VE
10P13 /- | PL82 3/~ Doz. 18/~
10P14 /- | PL83 / | K8
2D1 I~ | P¥32 I8 Doz. 18/~
2L /- | PCF80 4/~ | U25
20P3 /- | PZ30 /-

All valves post paid

EXPRESS

FOR THE FOLLOWING

TRIPLETONE HI-F1 MAJOR 2 watt

TRIPLETONE CONVERTIBLE ,. 5 watt
TRIPLETONE GEMINI STEREQ 5 watt
TRIPLETONE FM TUNER .

LINEAR ne aa '3 watt
ILINEAR DIATONIC.. oa 0a 12 watb
LINEAR CONCHORD' oo 30 watt
L 14 watt

EAK TLI2
LEAK \'ARISLOPE PRE-AMP | o0
LEAK TL&0 50 watt
LE:A% TROUGH LINE 3 FM TUNER

QU

QUAD STEREQ/MONO PRE-AMP
GOODMANS AXIETTE 8in. ap
GOODMANS AXIOM lOln oo
GOODMANS AXIOM 201

STALWART 12in,

15 watt

L OUDGPFAKI:.RQ

lU wacr.

BASS GUITAR 12in. ‘Group 25°.. 25 watt
BASS GUITAR 'Group 35° 5 35 watt
BASS GUITAR ‘Group 50 pa 50 watt
STANDARD Heavy Dut,y 12in. .. %U watt

oo oo 5 wat.t,

BASS Heavy Duty 121n
AUDITORIUM 15. .

GARRARD MODEL 1000 4-speed MONO
GARRARD MODEL 2000 MONO.. oo o
GARRARD MODEL 23000 STEREO oo oD
GARRARD MODEL 401 2 . o0
GARRARD MODEL: oo
GARRARD ATS TRANSCRIP’I‘ION MONO o
CARRARD MOQD .
GARRAR MODEL A0 .. ao oo .
GARRARD SRP 10 ..

Delivered jree U.E.

A\il’Lll'xll'RN A\D 1 l“\hks

BAKERS ‘SFI ll LrR‘T 3or 15 ohm

35 w
RF(‘ORD PL-\YER

ELECTRONICS

32 SOUTH END, CROYDON,

SURREY Tel: Croydon 9186
ERAND NEW UNITS

Lt

i
e o i bed 45 b o 0 et
M ERSBIMAB D

S.A4.E. enquiries.

817

ANYONE CAN AFFORD
THESE NEW JOB TRAINING
COURSES

NEW. No. 500 RADIO AND
TELEVISION COURSE 75/-

Here at last iz yowr opportunity to own a most rom-
plete course at a vers modest cost! This expanded
course which now includes television as weli as radio
repair traning coud get you staited on a whole
uew carerrt

The Radio Section of the course was URIGINALLY
DEVELOPED BY THE RADIO TECHNICAL
INSTITUTE, white the Television Bervieing Courae
has forwed the basis of instruction provided by one
ot the world’s largest television and electronics
firms!

Compares lesson by lesson with some courses costing
ten thned as much! You cave because you receive
alt the lessons at one Line and are nnt required to
purchasé equipment you may not need.

The lessbns are ctysta) clear, practical, eazy 0 master
and use. Early lessons make lundamentals clear even
10 the beginner, while o.her lessons will give you the
practica. know-how of an expert!

The new 500 Radio & Television Course consists of
352 large quarto size pages of instruction, hundreds
of jllustrations, We positively guarantee that you
will be delighted or your money relunded!

NEW. No. 600 RADIO-TELEVISION
ELECTRONICS COURSE 85 /-

This 12 really big value in honie training, Bimiar In
details to the above course excepting that you get an
extra 36 pages of instruction making a total of 408
quarto gize paves. Hundreds of illustrations. Incia-
des all the usual rubjects pius Radio Transmitter
Circuits, Electronic Test Equipment, Thyratron
Tubes, Inter-Communicators, 8ound Level Meters,
Servicing Printed Circuits and many more similar
itema. This course couid be your frst step into the
fascinating worid of electrouica!

No. 400. ELECTRONICS COURSE 45)-

A complete home-study course of 35 lessons. Consiete
of 214 large quarto size pages of lnstruction. Cones
complete with instructor’s nctes and test questions.
This {s & modern course that teaches without resors-
10g to comuc strip methods . .. Thousands of readers
of thiz magazine bave taken this course and enjoyed
every mjoute of it.. Why not you?! Clip this
coupon for yow free triai offer now!

No. 19, REFRIGERATION SERVICE
MANUAL 27/6

Learn réfrigeration! This manual is pa.cked solid with
information to enable you to Atart In refrigeration
right away!' Used by many leading firmns as & stand-
ard reference. Features $64 pages, 157 illustrations,
bound in cloth, Ab excellent bouk now offered for the
first timet

UNCONDITIONALLY GUARANTEED TO
GIVE COMPLETE SATISFACTION

Any course not satisfactory may be returned within
19 Aays post-paid for tull refund or credit of the pur-
chase price.

1F YOU 3END CA3H WITH ORDER WE WILL
INCLUDE A FREE BOOK worth 4/8 to 5/ It
bought separately. By sending cash you nce
book-keeping and other costs which we pass back to
you. But you must include cash at the time of order
to get this special offer!

* * % * FREE TRIAL OFFER * * * =*

PAY ONLY 5/- per week if you wish,

To: S8IM-TECH TECHNICAL BOOKS DEPT. G.8.
Gater’s Mill, West End, Soutbhampton, Hants,

E] Please send the courses I have circled
No. 500 No. 800 No. 400 No. 19

If not delighted 1 may return any hook post-paid
without further obligation on my part. Otherwise I
will pay cash price or §/- weekly (10/- fortnightly)
commencing not jater than 10 days after delivery.
t an over 21 years of age. (If under 21 parents should
place orden),
I enclose cash to the sum of £
I understand you will refund this
money ¥ I am not 1009 satis-
fled and { return the book with-
e i 10 days.
Please send me the free book(a) 1 have ticked.
Oscilioscope Book Electronic Gadgets Book
‘Transistor Book Radio Instrument Book
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AMPLISER KIT

10/14 WATT HI-FI
A stylish
iinished — -
monaural Ve "E \
amplifier F—y ;“ \\‘ \f\
with an | jo— Sl | =
e i
14 watts - e -
irom 2 —
ELS{'s 1in
push - puli,
Super rep-
roduction
of both
music and
speech
with negli-
gible hum.
Separate inputs for mike and gram, allow records
and announcements to follow each other. Fully
shrouded section wound output transtormer to
match 3-15Q speaker and independent volume
coutrols and scparate bass and treble cuntrols are
provided giving good lift and cut. Valvc line-up
2 EL84'3, ECCB3, EF8G and EZS0 rectifier. Simpie
instruction t-okiet 1/6. (Frce with parts).
P. & P.

All parts sold separately. ONLY 6'1 9-6 45
Also available ready built and teeted complete with
standard mput sockets. £8.15.0. P. & P. 8/6.

Carrying Case for above 28/6. P. & P. 7/6
SPECIAL HARVERSON OFFER ! ! !
BRAND NEW HEAVY DUTY 12in. SPEAKERS
Response 45 ¢/s-13 Ke/s. 14in. voice coll. Avallable
in 3 to 15 ohms, Guaranteed full 15 watts British

rating. Heavy cast aluminium frame. Thesc are
current production by world tamous maker and as
they are offered well below list price we are aot
permitted to disclose the name. LIMITED NUM-
BER ONLY. UNREPEATABLE AT 89/6, P. & V.
5/-. Also 25 watt Guitar Model available at £5.5.0.
And 35 watt Guitar Model £8.8.0,

HIGH GAIN 4-TRANSISTOR
PRINTED CIRCUIT AMPLIFIER KIT

@ Peak output In excess of 1§ watts. @ All standard
British components. @ Buailt on printed circuit
panel size 6 x 3in. @ Generous size Driver and Out-
put Tranaformers, @ Output transformer tapped for
8 ohm and 16 ohm speakers. @ Transistors (GET114)
or 81 Muliard OC81D and matched pair of OC81 o/ps
® 9 volt operation. ® Everything supplied wire
battery clips, solder etc. @ Comprehensive easy

4-SPEED PLAYER UNIT BARGAINS
All Brand New in Maker’s Original Packing
SINGLE PLAYERS
GARRARD SP25 De Luze...... £12.10.8, Carr. 5/6
B.S.R. GU7? with wut wounted pick-up arm.
£4,18.8, Carr. 5/6
LATEST BS.R. TU/12...... £3.9.6 Carr. 5/6
E.M.I, with unit wounted pickup arm.
£4.9.8, Carr. 5i6
AUTO CHANGERS
LATEST B.S.R. UA25 Huper Slin mono. £8.2.6
BS.R. UA18, £6.19.6
.£8.8.0
..£6.10.0
GARRARD ATS....£10.10.0, Carr. 8/6 on cach.
All the above units are complete with t/o wono
head and sapphire stylii o1 can be supplied with
compatible stereo head for 12/6 extra.

THE NEW HARVERSON KIT FOR THE HOME
CONSTRUCTOR
A really excetlent
ail  purpose  A.C.
mains 204/240v.

EL34, EZ80
VALVIES

Spewual features ine-
ade:

© lieavy duty double-wound mams transiormer
with clectrostatic screen, @ Sepaiate Bass, Treble
and Volume controls, giving fully variable boost
and cut with minimum insertion loss., @ Heuvy
negat.ve ieedback loop over 2 stages ensures high
output at excellent quality with very fow distor-
tion factor. @ 3uitabie for use with guitar, micro-
ptone or record player. @ Provision for remote
mounting ot controls or direct on chassis. @ Ail
this builds onto a chassis size only 7¢in. wide x 4in.
deep. Overall height 43in. @ cowmponents and
valves are braud new. @ Very clear and concise
instructions enable even the inexperienced ama~
teur to construct with 100% success, ® Supplied
complete with valves, output transformer (3 ohms
only). screencd lead, wire, nuts, bolts, solder ete.

(No extras to buy). P. &P

PRICE 79/6 6/~
Cowmprehensive circmt diagram, practiocal layout
and parts list 2/6. (Free with kits).

QUALITY RECORD PLAYER AMPLIFIER
A top-quality record player amplifier. dize
7in. w. x 2}in. d. x 5}in. h. This amplifier (was
used in a 28 Jn. record player) employs heavy duty
d b d mains , BCC83, ELB4,
EZ80 valves. Separatc bass, treble and volume
controis, Complete with output transtormer
matched for 3 ohm speaker Ready built and tested
PRICE 69/6 P. & P. 4/9.
ALSO AVAILABLE. Mounted on board with
output transformer and 6in. speaker ready to
fit into cabinet below. PRICE 89/8, P. & P. 5/9.

to tollow mstructions and circuit di 1/6,
(Free with Kit). All parta sold separately.
SPECIAL PRICE 45/- P, & P, 3/,

Also ready built and tested 52/6, P, & P, 8/

A pair of PALs are idoal for sierco.

HARYERSON’S F.M. TUNER Mk |
—ty

e FM,
tuning
head by
tamous
maker.
@ Guar-
anteed
non-dritt

quency coverage
88-100 Me/s
® Balanced diode output. ® Two LF. stages and
discriminator. @ Attractive maroon and gold
dial (7 x 3in. glass). @ Mecif-powered using a good
quality mains transformer and valve rectitier.
@ Valves used: ECC85, two EF80's and EZB0
(rectifier). ® Fully drilled chassis. @ Mize of com-
pleted tuncr 8 x 6 x 5}in. @ All parts sold geparately.
et of parts if purchased at one time, £5.16.0.
plus 8/6 P. & P. and ins. Circuit diagram and -
structions 1/6 post iree. Mark II Version as above
but complete with magic cye iront panel and
brackets $6.12.8, P. & P. 8/6.

Mark Il Version as Mark I but with output stage.
(ECLS2) and tone control £7.72.0. P. & P. 8/6.
Handsome Metal Cabinets, Choice of Black or
Green. To fit Mark I, 25f=-, P. & P, 3/~ To fit
Mark 11, 17/6, P. & P. 3/

SPECIAL PURCHASE TURRET TUNERS
By tamous maker. Brand new and unused. Complete
with PCC84 and PCF80 valves 34-38 Me/s LF.
Biscuits for Channels 1 to 5 and 8 and 9. Clrcuit
diagram supplied. ONLY 25/- each, P. & P, 3/9.
GORLER F.M. TUNER HEAD

88-100 Mc/s 10.7 Mc/s L.F. 15/-, pios 2/- P. & P,
(BOCSS valve, 8/6 extra).

QUALITY PORTABLE R/PLAYER CABINET
Uncut motor board, Wili take above amplifier and
B.S.R. or GARRARD Autochanger or single
Racord Player Unit. Size 18 x 14 x 8¢in.

PRICE £3.9.6. Carr.7/6

6 TRANSISTOR AND DIODE
SUPERHET
A first-clasa 2 waveband transistor superhet
@ Printed circuit panel (size 84 x 23in.). @ 3 pre-
aligned 1F transiormers. @ High-gain Ferrite Rod
Aerial. @ Ali Firat-grade transistors. @ Car aerial
winding. @ Push-pull output. @ All parts sup-
plied with simple instructions. All parts sold
separately. Set of parts if purchased at one time
ONLY £4,5.0. P. & P. 2/8. Circuit diagram 2/-
(free with set of parts).
35 OHM SPEAKERS
Buitable for use with above. 2m. Goodmans, Ideal
replacement for most pocket portables 8/6, 3}in.
12/8; 7 x 4in., 21/~ P. & P. 2!~ per spkr,
Portable CABINET
Size approx. 94 x 63 x 34in. Buitable for above
using 3}in. speaker 25/-. P. & P. 2/6.

CO'L AND TRANSFORMER SET

FOR TRANSISTOR SUPERHET
3 1} transiormers one oscillator coil one driver
transiormer and wound Ferrite rerial (med. long
and car aerial coupling) 32/8 complete post 2/-
6 transistor printed circuit board to match 8/8.
Post 1/~ Circuit diagramn 1/8 extra,

BARGAIN OF THE YEAR!

A wonderr opportunity (o1 vou to bmll a quahty
AM/FM TRANSISTOR RADIO
TUNER UNIT
for 9v. operat.on. W oller the essential very high
giade speciaily  watched components comptldlag
FM Tuper Head pre ahgned (35-108 Mu/s) complete
with transistors. Two combined AM/FM LF
Transtortners. one discriminator transrormer, oneé
AM last [.F. transformer with diode detector. Most
attractive coloured diat wize 847 x 3§7. AM tunng
gang, hardware 1temss for tuning m-chanistn, AM
ferrite rod acrial (MW/LW) with coupling winding
trucmer bank, tnumng drum, pulleys, cte., and
snggested eirurt diagram giving eoil connections ete.

OFFERED AT THE )
AMAZING PRICE OF 4 Gns. v & o4

Owing to the very high value offered and the limited
number we regrel that ro correspondence can he entered
into regavding this item.

SPECIAL PURCHASE!

FROM LEADING
HI.-Fl MANUFACTURERS

7-10 watt OUTPUT TRANSFORMERS to
mateh paw ot ECLS6's in pust-puli to 3 ohm
ontput. ONLY Lllj-. P. & P. 2.

7-10 watt ULTRA LINEAR OUTPUT TRANS-
FORMERS to match pair of ECL&2's m purh-
pull to 3 ohw output. ONLY 15/-. P. & P. 2/6.
SPECIAL MAINS TRANSFORMERS to match
either of the above. Tapped prunary. Secondary
250v. B0mA half wave and 6.3v. 2 amps.
ONLY 12/6. P. & P. 3/6.

NEW CARTRIDGE BARGAINS
RONETTE STEREO 105 CARTRIDGE. Sterco/LP/
7%. Complete with two sapphires. Original list price
87/9. OUR PRICE 24/-, P, & P. 1/-.

ACOS 71-5 single sided crystal cartridge for Stereo
and L.P. rccor Complete with diamond styius
and universal mounting bracket. List price £2.8.4.
Our price 18/6, P. & P. 1/~

ACOS GP87—1 Mono complete, List price £1.1,
Qur price 13/6, P. & P. 1/~

STEREQO AMPLIFIERS
Incorporating 2 ECL82's and 1 EZ80 heavy duty
double-wound mains transformer. Qutput 4 watts
per channel. Full tone and volume controls, Abso~
lutely compiete.

BARGAIN PRICE
P &P
- - bit

SUPER DE LUXE version of above imeorporating
ECL86 valves separate bass and trebie controls
and full negative feedback, 8 gms., P. & P. 6/6.

SPECIAL BRAND NEW
TRANSISTOR BARGAINS
GET 15 (Matched Pair) 15/-; V15/10p. 10/-; OCT71
5/-; OC76 8/-. AF117 7/6; ORP12 10/8.
Bet of Mullard 6 transistors OC44, 2—0C45 0CS1D
matched pair OC81 25/-, OBP12 Cadmium Sulphide

Cell 10/6.

EDISWAN MAZDA
PXA101 6/6; XA103 6/6.
R.F.I. Pack: 1—PXA102 Mixer; 2~-PXA 101
LF, Amp. (Equiv. OC44 and 0C43) .. ... o
R.F. 2 Pack: 2—PXA101 LF. 1—PXA102 Osc..
1—PXAL102 Mixer ............ 00000000 12/8
L.F.6 Pack: Consisting of PXB113 Driver Matched
pair PX17] mounted complete Wwith heat sinks
(Equiv. OC81D and OC81) 12/8
ALL TRANSISTORS POST FREE

HARVERSON SURPLUS CO. LTD.

170 HIGH ST., MERTON, S.W.19
Early closing Wed. | p.m.

A few minutes from South Wimbledon Tube Station
gLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. OVERSEAS

Open all day Saturday

RDERS CHARGED EXTRA.

SEE
RIGHT
HAND
PAGE
FOR
MORE
ITEMS

CHErrywood 3985

(Please write clearly)

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES
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3.VALVYE AUDIO AMPLIFIER
MODEL HA3:
Designed for Hi-Fi
reproduction of
records A, Mains
operation. Ready
; built  on  plated
o heavy gauge wietal
9 et T | chassia  size 74in.
fye—= J w.xd4in.d x4gin.h,
b % —:'y  Incorporates ECC83
1A } —r EL84, EZ80 vatves.
Heuvy duty double-
woulid rmams transformer and output transiormer
watched for 3 ohm speaker, separate Bass, Treble
end volume controls. Nugative recdback line
Output 4¢ watts. Front panei can be detached
aud ieads extended for remote mounting of con-
trois. The HA34 has been specialiy designed for us
and our guantity order enables vs to offer them
complete with knobs, valves, £4 5 0 P, &P
ete. wired and tested for only Ot 61~

BRAND NEW 3 OHM SPEAKERS
Sin.. 12/6: 64in. 15/-; 8in., 21/~; 10in.. 25/=:
Lan, 2%/8; (12in. 15 ohio, 30/-), 10in, x 6in. 26/-.
E.M.I. 134 x Rin. with high flux ceramic magnet
42

2/6;

15 ohm, 45/=, P. & P. 5in. 2/=; 6§ and 8in.
0 and 12in. 3/6 per speaker.

QUALITY PORTABLE

TAPE RECORDER CASE
Rrand pew and unused. Beautifully made and
expenarvely finished in Jark grey heavy grade
rexine. Ratin chrome matal grille tront and
chrome ftitt.ngs. Speaker aperture Y x  din.
Ovérall size 153w, x 156d. x 7¢h. ins. Wil take
any standard tape deck or smgle record player.
Limited number onty Worth at jeast £6. OUR
PRICE 49/6, P. & P. 6/-.

TAPE DECK
BS.R., MONARDECK. BSingle speed, 3%in. per
sec., sitnple control uses 3§in. spools. £6,15.0 plus
7/6 carr. and ms. Tape- extra.

BARGAIN OFFER CORNER

MAINS TRANSFORMERS
Semi-shrouded drop thro’ type. Pri. 200,
240, 240v. Bec, 260v. § wave at 70mA and 6.8v, at

amp. eft.
Stack size 3 x 24 x 1hn.

; PRICL 1 /‘ P. &P g
PRECISION 6-MINUTE DELAY ACTION SWITCH
Clockwork actuated. Made by Sioiths, Beparate
-witching actions at intervuls up to ¢ mins.
Each switch action designed tor current loadmg
up W 15 amps at 260 volts. SBuitable for photo-
graphic tumer, sequence switching oper.tions, etc.
ete. Brand new and unused units offered at a
tr action o their true value. OUR PRICE ONLY
10/ each. P. & P, 1/5 (3 or wmore post iree). Special
yuotations for guantity,
HEAVY DUTY NON-INDUCTIVE D'P M!CRO
SWITCH. Conservatively rated 10 amp: at 260v,
sStandard one-hole tixing. Body size 1§ x § x Lin,
de 'p e, termuals 8f- each, P, & P, 1f- 6 o1
WO € pust trees
NEON A.C. MAIN: INDICAIOR. Fo: jane:
wounting, €8 out sizé 14 x i, ¥ L. deey
s berunnd, White case with 1ens iving brighter
agh Fui waius 200/250v. 276 each, P.P. od.
16 01 more post [Tee),
VYNAIR AND REXINE SPEAKER AND CABI-
NET FABRICS, Approx. 34in, side. Usually
35/~ yard. OUR PRICE 13/6 per yard rength.
P. & P. 2/6 (run, ope yd.) 8.A.E. Tor samples.
ACOS CRYSTAL MIKES. High mp. For desk
or bund use, High sensitivity 18/6, P. & P. 1/6.
TSL CRYSTAL STICK MIKE, Listed at 45/-
ULR PRICE 18/6, P. & P. 1/6.
T.C.c. SUPPRESSOR CONDENSERS, 250v. A.C.
Ki + 005 1 1. In tubular, can fin. long x
i dia, 2 [0F 34-, post iree,
TRANSISTOR DRIVER and O/P TRANSFORM-
ERS, (Tapped 3 ohm and 15 ,0bm ontput).
Prus 4 swtable Transistors giving approx. 1 watt
output 25/-, P, & P, 214,
2-GANG 0005 TUNING CONDENSERS. 2{in. h. x
“2hin. d. x ljin. w. with buill-in trimmer. 4/6
P& P. 2y,
MATCHED PAIR OF 2§ WATT TRANSISTOR
DRIVEKR AND OUTPUT TRANSFORMERS,
#stack wze 1§ x 14 x bin, Vutput tans, tapped sor
4 aud 15 chm output, 10/« paii. Pr & P. 2.,
BRAND NEW PLESSEY, 12v, 4-pin uone-sync.
vibrators, Type 1u L480. ONLY 8/6. P. & P
174 each,
TWIN TELESCOPIC AERIAL. Comprising two
2-section heavily chromed rods. Closed 12in. each
exteuding  to 32in.  Complerely  adjustable
frow vertical to horizontai. Supplied complete
with nniversal mounting bracket, coax leaid and
phug. Suitable tor F.M, or TV 1216, P, & P. 9/-.
4-WAY NON-TANGLE TELEPHONE CABLE.
Latest spring back coll type, extends 12in. to 5 1
Complete with rubber bushes, 4j8 euch P, & P. 1.6

4 Harverson Surplus Co. Ltd.
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NEW VALVES!

Guarantees dct 1. .ted

24 HOUR SERVICE
AR5, 185, 1T4, 384, 3V4, DAFSL, DFS1 DKO],
DLg2, DL94

SET OF 4, 14/-.
DAF®, DF86, DK¢, DLES. SET OF 4. 2316

1R5 4/- EB91 /9 PL38 8/6
185 3/3 ERC41 /3  PL81 €/6
1T4 1/9 EBF80 /9 PL82 5/=
354 4/3 EBFag /9  PL83 511
3V4 5/- ECC81 3 PL84 8/-
6K7G 3  ECC82 4/6 PY32 g/8
6K8G 313 ECC83 4/6 PY: 8/6
6Q7G 5/6 ECC8 5/3 TY80 4/9
8VEG 3~ ECF82 5/9 PYs1 b=
10C2 11/~ ECH35 5/9 PY82 4/9
20L1 11/- ECH42 7/9 PY82 5/3
20P3 0/6 ECHS81 5/6 PY800 5/11
20P4 13/- ECLS0  5/11  U25 8/-
20P5 11/8 CLs2 6/6 U26 8/6
30FL1 8/3 CL86 8/- U1 9/6
30L.15 9/9 F3y 16 U301 10/6
S0PL13 10/~ 41 /9 U801 14/9
35L8G / EF80 13 UABC80 5.
CL33 / B85 16 UAF42 6/11
DAC32 / E 36 /6  UBC4l 6/-
DAF91 /. 5 89 /3 UBFS0 5/8
DAF96 5/1 5 191 2/6 UBFBY 5/9
DF33 ki FL41 7+ uUccss 7/11
DFg1 1/ 11,84 4/ UCCH 8/-
DF9%  5/1 EY5 5/11  UCF30 g/,
DK32 ¢~ BYS8 56 UCH42 T
DK91 4f~ EZQ 5/6  UCHS1 /-
DEK©®2 ki 3 39 UCLus2 -
DK96 / Y 4/3  UcCLsd O/
DL33 [ 5i6 Uk 6/6
DL33 4/! 9/6  LFse 5/C
DLS92 4/, 6/3 UL41 /-
D1y N 59 UL 4/¢
DL96  5/11 8- UYil 3/11
DYBE 8/3 8/3 LUyss 4/
DY87 713 PCL83 9/~ WTT 19
BEABCB0 5/6 PCL84 715 277 2.(

Postage on 1 valve 8d exzra. On 2 valves or
more, postage 6d. rer valve extra. Any
Parcel insured against damage in transit
6d. extra, .
Office address. no cailérs.

GERALD BERNARD
63 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON N.ié

BBC2 (625 LINE) TV AERIALS

Iast Mounting Arravs, © eiement 45/-:
wide sraced bigh zain, 11 element E5/e: 1<
element  62/6.  Wall Mo i
Cranked Arny, Selemeni 6(/-: w.de cpaced,
high gamn, 11 element €7/8: 14 element
75/~ Clumney Arrays Complete, © ele-
ment 72/-: wide spaced high gain, 11 ele-
ment £0/-; 14 clement £7/6. Loft Arrays,
! element 32/6: wide spaced high gain, 11
element, with Titing Arm, 62/6: 14 ele-
ment 70/~ All high gmn units have
speeial Multi-rod Reflector, LOow joss
co-axial eabte 1/8 ver_vard. VHE tran-
~istor pre-amne from 7.

BBC * ITV - F.M. AERIALS
B.B.. (Band 1), 'I'cle-
scopic loft 21/-. kixternal
SiD

LTV, (Band 3). 3 Ele-
ment loit array 25/~ &
element34/-, Wall mount-
ine, 3 element 35/-,
element 45/-,
tombined B.B.C./1LT.V,
Loit 143, 41/3: 1+5 48/9:
Wall mounting 1+3 56/3:
1+5, §3/9: Chimney 1+38,
83/9; 1+571/3.

VIIF transistor pre-amps

. from 75/-.

EAL (Band 2), Loft S/D 12/6. "*H”, 30/
3 element, 52/@, External units available.
Co-ax cable 8d. vd., . i
Qutlet boxes 4/6. Dip exer Crossover
Boxes, 12/6. C.W.0. or C.0.D. P, & P. 36
Send #d. <tamps for {Nustrated rists

K.V.A. ELEGTRONIGS (Dept. P.W.)

27 Central Parade, New Addington,
Surrey
LOD 2266

» pdaaseadaoricanradiohistorv.com
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EQUIPMENT CABINETS
OF DISTINCTION

Nlustrated {n this advertisement ara
two flne cabinets from the Lewis
Radio Range.

These Cabinets are just two of m
really extensive range.

Each one carefully made by British
Craftsmen and soundly constructed
from the best inaterials available.

Fill In coupon below to obtain FREE,

catalogue showing this weonderful
range of cabinets

Lowflex

Y TEE D A o D e e - -

)
THE NEW LEWIS |
: }—:,65, RADIO CATALOGUE |

Designed to assist your oholce o!'
I Cabinet. I
l The New Lewis Radio Cabinet Cata-
logue—the most comprehensive ever I
I prepared. Sent absolutely FREE!
Please send your FREE 24 page cabinet 1
| catalogue.

I 100 Chase Side, Southgate, tondon I
I pie. Toi: Paimers Green 37339666 |
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WEYRAD

TRANSISTOR RECEIVER COILS

Special versions of the P50 Series are now available for the AF.117 or OC.170 Tran-
sistors. Details of the simple modifications to our standard receiver are given in the
latest edition of the Constructors Booklet which is priced at 2/-,

The new components and their original equivalents are listed below:

For OC45 For AF117 Price
Oscillator Coil ... ... P50/IAC PS0/1AC 5'4
ist I.F. Transformer ... P50/2CC PSI/4 517
2nd LF. Transformer ... P50/2CC P51/2 517
3rd I.F. Transformer ... P50/3CC P50/3V 6!-
Rod Aerial ... RA2W 1216
Driver Transformer LFDT4/1 916
OQutput Transformer s OPTH 106
Printed Circuit ... . o0 PCAI 916

WEYRAD (ELECTRONICS) LIMITED

School Street, WEYMOUTH, Dorset

SUB-MINIATURE L ] MUSICAL INSTRUMENTS
Sct of 3 LF.'s and oscillator coil, 4550470 3 |STEN o

Kole, Size sprozimately 4% 1% by et 3 % AND AUDIO

%' S s AND ENJOY THE ; The performance and frequency range

Also: Eagle LP. and osc. coll kit with tuning .
capacitor and dial, and bar aerial, All compts, ~
miniature and boxed. Supplied with sfht. cet. >~
at only 24/9 complete, P. & P. 2/6. 2
Z

SILICON RECTIFIER

Type BY100, 8/« (250v. 500mA) P, & P, 1/6.

WORLD’S RADIO AMATEUR 9
AND BROADCAST STATIONS WITH I;

THE GREATEST OF EASE {!! 2
& e
WE HAVE SOLVED your aerial problem fo

of more than 60 instruments is ex~
amined, with a large number of photo-
graphs and diagrams. In face, the book
is intended to appeal to both the
concert-goer and the audiophile.

by G. A. Briggs.

TRANSFORMERS . WORLD-WIDE RECEPTION—NO MATTER 3276 Postage I/
AUTO Wi on s T R WHERE YOU LIVE !1!
FILAMENT ‘250"-6.3v. i 7;:; P& b 26 World Expert Radio Amateur WIBB TRANSISTOR ELECTRONIC

(U.S.A.) claims the > JOYSTICK"
aerial—easier to read stations than with
his massive 520° YEE aerial 70" high.
ZLAGA, who is probably NEW ZEA-
. 2/6 LAND'S best known Radio Amateur,

Also full range of carpieces from 4/11 to 12/8. has scrapped his outstanding 300" 45’
P&l high aerial and has WORKED ALL

ORGANS FOR THE AMATEUR.
by A. Douglas and S. Astley. 18/,
Postage I/-.

SERVICING ELECTRONIC OR-
GANS by C. R. Pittman and E. J.
Oliver. 30/-, Postage 1-

ELECTRONIC ORGAN HAND-

TRANSISTOR Complete range of driver and
output transformers available.
EARPHONES New and Boxed

2,000 ohms — 14/3 P. & P. 2/8

4,000 ohms — 17/3 P. & P

35/,

VOLUME CONTROLS CONTINENTS on the ““ JOYSTICK® in

Standard, linear and log tracks, All values.

Less switch, only .. .. 2/10 P. & P. 1/6
With d.p. sw, only .. 3/9P. & P. 1/6
Full range of TEST METERS always in stoek—

drop in and see for yourself. A fine example i3

;ur 9[.n.\pula.r 20Kohms/v. multimeter at only
4,19.6.

We are also stockists of the following items and
we will be pleased to furnish you with detailed
information and literature on request:
LANDER range of D.I.Y. Burglar Alarm Kits
Philips Electropic Kits

Rinclair Producta

Veroboard
REMEMBER
BOTHWELL ELECTRIC
SUPPLIES (Glasgow) LTD.
‘ 54 EGLINTON STREET
GLASGOW, C.5
Member of the Lander Group
have atl you need for yoar industrial and dom-
estic electrical applications, Bee for yourself or
telephone S8UUth 2904 for further information.
TRADE ENQUIRIES WELCOME

under 12 hours 1! !
“cQ”

this decision).

FOR AS LITTLE AS

£5.12.6 (DX-MAGNET system),

including carriage and packing.
Money Back if not Delighted

Not convinced! Then send

(Dept. P.W.)
CAISTER HOUSE, PROSPECT ROAD
BROADSTAIRS, KENT

the Radio Amateur’s journal
claims ““JOYSTICK’ better for recep-
tion than the world popular DIPOLE
(four different receivers used to confirm

YOU CAN BE THE PROUD OWNER OF THE
WORLD’S MOST VERSATILE & COMPACT
“JOYSTICK” COMPLETE RECEIVING SYSTEM

£6.9.0
(Standard system), €7. 10.0 (De-luxesystem)

for
brochure and showers of testimonials

PARTRIDGE ELECTRONICS LTD

www americanradiohistorv com
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BOOK by H. E. Anderson.
Postage 1/-.

AN INTRODUCTION TO
COUNTING TECHNIQUES &
TRANSISTOR CIRCUIT LOGIC
by K. ). Dean. 25/-. Postage I/-.

REFERENCE DATA FOR RADIO
ENGINEERS by S.T.C. 42/,
Postage 2/6.

PICK-UPS THE KEY TO HI-FI
by J. Walton, 10/.. Postage 8d.
BRIMAR VALVE AND CATHODE
RAY TUBE MANUAL No. 0.

716, Postage |'-.
COMPLETE CATALOGUE I/-,

THE MODERN BOOK CO.

19-21 PRAED STREET
LONDON, W.2

Phone: PADdington 4185
Open 6 days 9-6 p.m.
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VALVES

SETS

SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

1RG5, 185, IT4, 384, 3V4, DAFIL DF91, DESL, D192, DLY4
Set of 4 for 15/-, DAFS, DFYS, DK96, DLV, 4 jor 24/6.

1A7GT  7/67H7 4/9| B3 4/6, ECFNO 7/81511'14 4/~ | TYRBF 10/~

THOGT 3|7V bj-ICL33 9B ECkR2 8- NS 5/8 8/6
INBGT 7/ 9BWE  B/6/CYL  12/6[ECINd 10/9(PCY5  6/3 8/8
RS 4/9‘100‘.! 1L/6|DACE2 J T/-I 8/6
184 4/911081 679/ DAFYL 5/6 4/8
135 3/8|10L1D12 V8 DAFYG 6= LCHNL 8f6{tUod4 8/9
14 1/9112AT7 3B DOCYY 65 ECLS 8/6|U78 8j6
3AH 8/8112AU6  4/91 D15 THIECLy2 Lf-Tu1g 8/9
3Q4 5/6'12AU7  4/911179} %4 /9 U281 8/6
384 4/8 12AX7  4/91DF96 3/0|PCISB 88 LUiul 10/9
3V 5/8/12K7GT 3/6/DH7A 6/3 PCF< 98 (LSO 15/~
SYBQT 4/11{12KRG™ 8/6|DHTT 4/8PCIRY2 8/9 |CABORO 519
S5ZAGIGT8/9{12Q7GT /6| LHBL 6/-|PCH8B 8/-'L’A1~‘42 779
6/30L2  8/9]19BGSG 8;8|DK32 1} 6/9 ‘J'(:Ln'_’ 873 [UBLC41L  6/6
SALS 2/-20L1 11/9}1) KOt 4BIEFNY 4/3 PClss /- 'UBUS1 8/8
BAMS  2/8/20P3  10/9DKY2 Bj= EFyL 2/8{PCLRY B3 U'BFs0  6/-
BAQ3 5/8/20P4 13/6'])1(96 8 2 1/8[PCLA5  8/- UBF8Y 5/9
BATY 4/-|20P5 11/6‘[11.33 bY/BIEFa7 76 PCL8Y  8/8 UCURL -
ABA4 4/C125L8GT 4/3, L35 6/BI'ENAY 6/6 UCCss  6/6
6BES 49 250 4GTLL 6| Ly2 8/6'1 4n3 B8 UCFsn 843
#RHS 5/~ 30C 18 8/- DLY4 11/9 PENS6CLS/- (VICH42 36
BR.I6 5/6 301 8/6|D LIS 78 PFL20017/6 UCLIKL  6/8
SRWH WO 30FLL  9/8ID Y~ 4/8!1'1136 8/9 RN 73
BFL3 3/8130L15 10/3\11\’\7 Bf- 1'l=1 /g UCLRE 973

8/- 20L17 12/~ EABCH0 8/6'1 Lkz 5/6|U14l 6/9

1/6 301" 13"8‘15Al-'-|'.! 5/9 PL&3 G- | U142 4/6

4/3130P12 6 B4 W3 | PLA4 6/3 UFS5 8/3
HKRGT  7/6130P19 l&/u“ﬁl!bl 8/81PLA0L  14/- (U 16y b8
AP28 9/6 30T L1 QIB‘EISCH.‘{ b‘lﬂll'LNH e UL 318
BRTG 6/9}31)1113 LO/9'EBCSY 6/3'p /9 (UL4y 15)-

B/¢ |UL4s §/6
B/¢{ULng ffe
5/3[°v4L 49
5/13IUVXn 418

ABLIGT 4/8:30PL14 11/ EBIS0
35L60GT 6/3 EBFE3

VAGT  B/6l53W4  JJGIERFwy

65X 4 3/6!3524GT 4/6 ECL4

6791 1,780 4/~

PYXL

BNSGT €/3I53K U /91251 476 | PYR2 8/-|VP4B 114
786 10/8|%0 4/8 FWH/500 6/3 | PY X3 5/9{W7h 316
7B7 i19|85A2 5/8 KCCS3 Ty- 12/6 |PYB00 6/6 W77 2/~
weh 71916063 12/6|ECCs4  6/3 3/9|TH21C  9/6 X798 24/6
e 5/91AZ31 8/3IECCE)  5/8'KT61 8/6ITH233 6161277 2/8

READERS RADIO

24 COLBERG PLACE, and at 85 TORQUAY GARDENS
STAMFORD HILL REDBRIDGE, ILFORD
LONDON N.l6. STA 4587 ESSEX. CRE 7441

Postage on 1 valve 9. #xtra. On 2 valves or more postage Gd, per valve extra
Ang Parcel lnsured against Damage in Transit 5d. extra,

BARGAINS FROM

BROADWAY ELECTRONICS

B0, Mono or Stereo £12.0.0,
15.0. Autoslim pick-up arm
T ALEE sheils pi- GUC8, GCLZ, cart-

GARRARD  Latest Model
Autoslim €5.5.0. A T.5 S

fitted with konette Su >
ridges with brackots 15/- ea

The "BLAKE" 12in. Heavy Duty Cahtnet, Size 24 X 14 x €. | he
Batlle {s {in thick. Covered in Rexine and Vynair 85/-. De Luxe
model veneered with wood graln Formica and standing on smart
tin. legs £5. Fieace add 10/- for postage.

"HAYDON" Cabinet. 164 x15x T4ins Fabric covered suitable 12in.
speaker 45/-. Postage 7/6,

Vynair speaker cloth 50in. wide 14/- vard. R

Rexine leather cloth 50in. wide 10/8 vard S.A.E. for samples.

The B3, CRYNT AL MIKL 30/-: table stand tor same 9/6.
GUITAR PICK-UI® compiete with clip and screened lead. 12/6.
NEON PANEL LIGH 240v A.C. Arcolectric, 218 each,

BARGAINS IN TRANSISTORS

. AF114, AF116, AF116, AF117, AF118, AF119,
0C169, OC170, OC171, OC172 4/8 each. OCBIM, OCT1 2/6 each. OC72,
0C75, OC82 all at 3/- each, RF Packs two 0C45, OC# 8/6: AF Packs
two 0OC81, OCBID 6/-: AF Packs two GETI119 (OC83 equiv.) GET118
Driver 5/6: UC26, OC29 7/6: ORP12 Light Cell 7/6; Diodes 0A8] 2/3;
0AN 1/8.

TRANSISTOR F SCTROLYTICS: 1, 2. 4,5, 8,10, 16, 32, 50, 100
mfd. al! at 15 volts, 1/3 each. 100 mid. 8v, 9. each special otter. 95
mfd. 50v, 50 mfd. 50v, 50 mtd. 100v, 250 mfd. 25v, 500 m{d, 25v, 100 mfd,
50v, 1,000 mfd. 12v all at 3/- each.

EARPIECES with cord and 3.5 mm plugs, 8 ohm magnetic 3/-;
250 ohm 4/-: 180 ohm magnetic with clip 6/6; Crystal 4/-.

BROADWAY ELECTRONICS
92 MITCHAM ROAD, TOOTING, S.W.17

Phone: BALham 39384
(four minutesfrom Tooting Broadway Underground Station)

PRACTICAL WIRELESS

82)

HIGH QUALITY

LOWER COST

Combine an Armstrong Tuner and Amplifier and you
have all the advantages of separate units, plus com-
pactness, easier installation, and equivalent perform-
ance at a lower price.

Stereo model 127, above, derived from the more
expensive 227, has an identical AM-FM tuner section,
with an amplifier section designed for those whose
power requirements are more modest.

It has a more modest price too, as does the mono
version model [27M.

Each Armstrong Tuner-Amplifier is ideal as the basis
of a high fidelity system for radio and record
reproduction, tape recording, and playback, and each
unit may be built into your own cabinet or used in
our optional case, of teak and vinyl hide, as shown.
For full details and technical specifications of all
models plus iist of over 300 stockists, post coupon or
write mentioning | PW 66.

model 127 STEREO TUNER AMPLIFIER
model 127M MONO TUNER AMPLIFIER
optional case £3.10.0

£37.10.0
£26.10.0

ARMSTRONG AUDIO LTD-WARLTERS ROAD-N.7
Telephone: NORth 3213-

Name
Address

I PW 66

—— apans aaaricanradiohistorv.com .
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TRANSISTOR POCKET RADIOS WIRECOMP'S BARGAIN STORE t
Ideal Gifts—all supplied complete with personal earpiece, 48 Tottenham Court Road, London, W.1
battery and carrying case. Fully guaranteed. Post free. Thousands of bargains: Transistor Radios—Record Players
BOY’S2 TRANSISTORMODEL (lllustrated) rape . Recomders el ran e o
In attractive plastic case. Size only 4 x 24 x lin. e il e ghan o et i 3 s ¥
2kn. speaker. Uses PP3 battery. Tunable over THE “REALISTIC” 7 -
full medium waveband. 39/6 Tm‘_‘{lsistox'}ilseg1 Portabrle Receiver ~ o
e 4 TBANGIS ~ T TAc/. made to the hizhest professional stan- .
BOY’S 4 TRAJ:{SI:‘TOR MODEL 45/- d]ard.c Com{n‘iDsesd 7356Mu”?1€d Trans, -
plus Crysta. iode. milliwatt out-
6 TRANSISTOR MODE_LS put toc 4in. speaker.—LF. f(requency
In plastic case. 4 x 2} x lin. with 2iin. speaker. 470 Kc/s—fully tunable over medium
Uses PP3 type battery Tunable over {ull medium and long wavebands. Two-tone plastic
waveband. 59/6 | cabinet with handle—size 7 x 10 X 3}in. , #wa
2 Wavehand (Long and Medium) Model size 5 x 3t x ljin., fitted socket for car aerial. Complete - . . el
cream/black plastic case. 89/6 with full instructions. =
—_————— MAY BE BUILT £5 19 6 All parts sold separately
FOR D o Battery 3/9 extra

FAMOUS MAKE TRANSISTOR RADIO
THE “STELLA” :

7 transistor portable radio. Long,

Med. and Short wavebands. Fitted
tone switch and sockets for per-
sonal earphone and external
aerial; chrome telescopic aerial
Uses four 1.5 v. torch batlerles %
Plastic cabinet in be'ge and red. iRasomSson i, it | —_— —
size 4 x 7 x liin, Excellent tone. SRR e T'HE SLIMLINE, The new 2-transistor pocket radio size409nll%

P. & P. 4/6 extra. (Circuit diagram 2/6, free if all parts bought.)
Also De Luxe Model with superior PVC covered wood cabinet
and full view tuning dial, ONLY £1 EXTRA. All parts sold
separately. Battery 3/9 extra. P. & P. 46,

SINCLAIR SUPER MINIATURE POCKET RADIOS
TIIE MICRO-6. Pocket radio only 1*/,x1%,x}in. Complete with
earphone and detailed construction data. Can be built for only.

31n. p.m. speaker. Comp. with shoulder strap and external aerial. 24 x 1§ x 1§in. Can be built for
Full guarantee. List price 17 Gns. £9 19 6
WIRECOMP'S PRICE « 1

P. & P. 5= | |NTERNATIONAL BRAND TAPE—Ful'y Guaranteed

'R | MYLAR BASE ACETATE BASE
TWHOEN«%E.RICL;LL"BARGAlN FROM RUSSIA 3tin. Triple play, 600(t. 15/- 3in. oft. . 3/
. 41n. Triple play, 990(t 17/6  3in.—225(t. . 4/11
7 transistor radlo covering full Medium and Long wavebands 5in. Double play, 1,200ft.  15/- 3in.—3%0ft. . L]
with exclusive rechargeable battery which can be recharged 51m. Triple play, 1,800ft. 35/~ 51n, Long play 10:-
from any 110/250 v. A.C. mains supply. Can also_operate on PP3 53in. Double play, 1.800ft.  22/6  biin. Long p. 200{t. 12/6

lay, 1, o
type dry battery. High quality P.M, speaker. Ivory and black | 5iin. Triple play, 2,400ft. 45/~  7in. Stand play, 1,200ft. 10/-

Plastic case with metal trim—size 6 x 3t x 1i In_ Sockets for | 7in. Stand play, 1,200ft. 12/8  7in. Long play. 1,800ft. 15/«
external serlal and earpiece. Complete with real leather case, 7in. Long play. 1,800t 19/8 Pr.v.C. BASE
g.tl'y battery, rechargeable battery and charger, personal ear- 7in. goulfle €1ay,32é%€c. 2%;-6 21;11 ssmnddphlw' Gg%%t l?jg
ece jin, riple play, 3/ o 5 n. Stand play, .
WIRECOMP’S PRICE £6-9-6 P& P, 216 | P & P. 1/- extra per reel, 4 reels and over Post Free

323 EDGWARE RD., LONDON, W.2, AMBassador l 378 HARROW RD., LONDON, W.9. Cutitingham

All Branches open all day Saturday. Early closing Thursday Mail Orders to the above address for prompt service

~ A BY
RADIO CLEARANCE LTD.! | |CHEAPERA:DOZEN
27 TOTTENHAM COURT ROAD, LONDON W.1. Telephone: MUSeum 9188 .
Bulk enquiries invited. The oldest component specialists in the trade. Est. 35 yrs. RED SPOT TRANSlSTORSg/
Audio Similar to OC71 “Doz.
LOUDSPEAKER BARGAINS STILL AVAILABLE or |- each-+4d. postage Post 6d. extra
Enormous purchases of Brand New and Guaranteed Plessey loudspeakers
enable us to offer these units at THE LOWEST PRICES EVER! Doun't miss this WHITE SPOT TRANSISTORS
golden opportunity to obtain a first-grade permanent-magnet LOUDSPEAKER / Doz
Sff the production line at LESS THAN THE MANUFACTURER'S COST! Read Similar to OC4S, q 5
earefully the prepared list below and choose just the right speaker for the joh— ost éd.
h(k}{}’ﬁ\RE THE PRICES ANYWHERE! SELLING FA —STOCKS CHANGING or 1/3each+4d. postage
Hize Gauss Imped. Size  Gauss Imped. g Size  Gauss Imped,
in . in i e in e ] o in o SILICON RECTIFIERS 7.5
inehes lines hms  Price inches lines ohms Price inches lines ohms Price oz,
2 7000 w0 e | 5 won A ‘lo/e | 4 9500 25 11/6 GJ7M 24V 3 Amp 24 “post |/~
23 7000 a5 8/8 37000 35 8/6 5 7000 3 8/6
‘zi 7000 ;5 s’e a; 9500 55 10/6 ; 7500 i 9/- or 2/6 each-+6d. postage
24 7000 80 8- 1 6000 35 10//8 5 8500 I:z ig,g
3 8500 El 10/- 4 7000 35 11/~ 5 9500 5
3 7000 ER 1o B 04 5 e8| 5 8w 2 1006 MINIATURE GERMANIUM DIODES
3 7000 35 9/ 4 9000 50 11/6 63 7000 3 11/~ 61- Doz. Postage 6d.
N Gg% 80 19/[6 4 9500 1>5 1112/16
6 15 0/- 4 9500 5 -
3i 7000 3 9/6 TANK AERIALS
5 x 3 9000 35  12f~]7 X 33 7000 5 96| 8 x 2pe000 3 B/6 ¢ Section. ~Totl lengeh 10 [0,
5 - : E : A Al
5 X 3 7000 3 8f-17 x 3% 9500 3 10/8 | 8 x 23 7000 5 90 Perfectfclro\,léertalizl Aell;léalpcr&lg ing Ro
5 x 3 9000 3 8/8 17 x 3§ 9500 2 18| g x 23 9500 7 10/ each. R
9 =8 3 K] s 1ale|10 x 6 11000 3 2208
6 X 4 8500 3 x 5 © .
G x 4 9500 3 10/-|7 x 4 10000 2 19/6 | 10 x 6 11000 5 22/6 VEROBQARD Now in StOCL(' )
6 x 4 9500 35 12/- | 7 x 4 12000 3 15/6 | 16 x 8 11000 25 23/6 %; x g!n., %’rg %3 x §3‘-"" 31};
x Sin., x 3%in.,
ALLOW 2/6 each Speaker for postage and packing and handling charge and please Postage 6d. each extra.
specify the exact requirements—the nearest available will be sent.
SELECTED BARGAINS PETHERIBK’S RADIO
Beautifully geared AM/FM 2-gang Condensers, 4/6; AM/FM IFT’S 465 ke/s and 10.7 Mc/s SUPPLIES
4/6 pair: Magnavox Crystal Tape Recorder Mikes, 12/6; 3 watt Stereo Amplifiers P
completé, ready to switch on, 79/8; Sentercell rectifiers R3/2D-D3-2-1-Y, 2/6 each. Dept.
DIODES—0AT9, 0A%, CG46H, GD10, 2/~ each. .
R ANSISTORS: OC45 4/6, PXAI0L, 3/9, AF1i5, 4/8 Sub min. Germanium diode 1/3, 22 HIGH STREET,
M1 diode 6d. each. Silicon diodes, 400 p.1,v. 330mA, 2/6 each, please send STAMPED BID D DEVO
and ADDRESS}gEl:Dl Ie(x;vedllope w;(ir,h any ?nq%iry.d&/g! reg‘et né) cabalggue;our slt;ocks EFORD N. DE N
move too quickly! Kindly make provision for a onal postage and package charge . A
T avold delay, Terms: Cash With Order or C.0.D. on Orders over 10/~ Tel.: Bideford 3217
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KITS WITH A FUTURE

The Martin Audiokit assembly you own today can
become part of an even better hi-fi system tomorrow.

No other system allows you to enlarge your

installation stage by stage in the way Audiokits do.

They comprise a wide range of very well made

s prefabricated units in which the connections are

: STEREO standardised throughout. Each is rigorously tested to stated
- AMPLIFIER ASSEMBLY specification before despatch. NEW KITS FOR
ADDING ON ARE IN COURSE OF PREPARATION
NOW-—so by starting with Martin today, you insure
yourself for still better listening tomorrow.

Choose Martin for quality

@® Euild for 3 or |5 ohm system

@ Start with Mono and add Stereo or start
: completely with Stereo

£.M. TUNER © Power packs available

@ Professionally styled escutcheon plates

@ Assembly is easy by following the well
presented instructions

@ 5 stage input Selector £€2.7.6 @ 10 watc amp. (3 chms) £5.12.6
@ Pre-amp. and vol. control £1.17.6 @ 16 wact amp. (15 ohms) £6.12.6
@ Pre-amp. with tone controls £3.2.6 @ Mains power supply £2.15.0

o s . — A R e D SR e
Send for leaflet describing entire range

MARTIY LLECTRONICS LiD. 154—155 High Street'
] Brentfora Middlesex i
l Full details of Martin Audiokits please |

Martin Audiokits and Recordakits

are obtainable from good stockists | INVAHIE cacmacaaacanmoonannnncacocnponacaanoncmeassppaonaaoaos 1

everywhere. In cases of difficulty ' I

e tlease write direct. ADDRESS i
- f APPRESS o

MARTIN ELECTRONICS LTD., 154/155 HIGH ST., BRENTFORD, M’SEX | TN PEOOerErOneE OO Ao EOMAREAOMIAAEO0K] 1
Phone: ISLeworth 1{61/2 {Block letters) PWI

=" | The New Picture-Book way of learnin

si%y ELECTRICITY (5 g)
a. it VOLS.
24 Pf__'ff-_ BASIC ELECTRONICS (6voLs)

You'll ind it easy to iearn with Lhis out- The books are based oun the latest research
~tandingly successiul new pictorial method— into simplified learning techniques. This
the essential tacts are explained in the has proved that the Pictorial Approach
simplest language, one at a time; and each to learning 15 the quickest and soundest
s illustrated bv an accurate cartoon-type way of gaining mastery over thece
drawin. <ubjects

“I may add that these books make the subject of Elect-
ronics, very simple to understand.” S. W. Leyton

Lhe series will be -1 To Selray Book Co.
of exceptional B
value in training B 60 Hayes Hill, Hayes, Bromley, Kent
mechanics and = Please send me Without Obligation to Purchase, Basic Llectricity
_technicians in electri- Basic Electronics on 7 Days Free Trial. [ will cither return set
city, Radio and Electronics. [ ] carriage paud, in good coridition within 8 days orsend down pavment
ot 15/- (Basic Electricity) followed by 1 fortnightly payments of
WHAT THis MONTIS B 0" Do pavimen: of 137 (B lectoried followed 1y
g ayments y natively, i -
ENTHUSIASTIC READERS SAY n {Basic Electricity—>b parts), 81/~ (Basic Electronics—o parts) post
. N | | free. This offer applies to United Kingdom only.
FVERY DAY WE RECEIVE LETTERS PRAISING THESE "] Tick against set required (only one set allowed on free trial).
BOOKS, HERE ARE A FEW FROM THIS MONTH'S POSTBAG. BASIC ELECTRICITY [] BASIC ELECTRONICS []
“Without doubt they are the easiest to follow books I have |
read, they will be used continuously from now on.” N B
J. W. Fife. = Signature ... ... e

NAME e
HLOCK LETTERS BELOW

FULL POSTAL

ADDRESS .i00.iuueeonecrecansnnscnasonnsassssneecrs . n

POST NOW FOR 141 OFFER !
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Head Office and Warehouse:
44A WESTBOURNE GROVE
LONDON W2

Tel.: PARK 5641/2/8

Please write for full catalogme

7 &

‘When sending cash with order, please include 2/6 in £ for postage and handling

n 2 Al A ~ Al
l Ahno SI‘JBVI‘/E‘ L1 l). ?;t?l‘l(l);”lx'(ﬁ%HAM COURT ROAD
Please send all correspondencc and Mail-Orders to the Head Office LONDON W1
Tel.: LANgham 8403

MINIMUM CHARGE 1/6. No C.0.D. orders accepted Open all day Saturday

042 6/- 6AK5  5/8 617 5/-110LL 7/ .. A EC88  12/-|EMx0 7/~ [PCF87 18/-|TT21  35/-
342 S-%Ake  Gi|owse  e|woris 12je [First Quality  Fully Guaranteed | 1i(90  2/8| EM! ,/Ia PCRR00 115. 1240 40/~
oB2 8/- 6AK7  6/-[6F11  6/-|10P14 13/- BCYL  5/-|EMS1  8/= |PCFAOL 11/- |y 1., 148
083 8/- GALS 6113 8/6 10Y 15/- EC92  6/6|EMS7  7/- |POFB0211/-| [ / 5/‘
0c3 8/- [6AME 15/-|11D3 - ECC31  5f-1ENSL 10/~ | PCF305 11/~ U 8/20 3
ous 5/- [6AN4 11/-{11b5 - ECCAO 10/-| ENST 6/ | PCFS06 13/- 19/ 36/-
3~ [6ANG 6)- (1246 /- ECCTO 15/-|ENos  6) |pCiro 121 018 g
1A5GT/G5I- BANS 11/6[12AC8 8/ BCURL  4/-{EY51 8- |PCLSL 8/ 12/5
1A7G AQ4 6/6112AD6  8/- ECC2  B/B|EYT0 10/~ | PCLS2 11/
iBaG%' 79- 6AQ5 1%//(5 124070 5 r ECCH3 g;— EYSL 8/ |PCLAS 11-
C5GT 8/ 6AQ5A - - ECC84 -|EYS3  9/6|PCL84 =
1D5 78 BARb 2/6|124H8 11/- ELECTRONIC VALVES [5555 a6l 36 | vorss o o0
1G6GT 7/- 6ARE 2/-112AL5 7/~ ECCS6  7/-|EYs6  7/6 |PCLSS  8/6\os) 1378
1HSGT %/ 6ARS 9/-|12A05  7/-{30PLL 12/-|5840  10/-|AZ3L 9/ ECCS3 10/-|EYsT 8/ |PCL80L 12/=| Uan)  13)
114 2/6 |SASE 6/8[12AT6 5/~ um,m 12/ (5845  30/-1 AZ41 71- |BCCYL  3/6|EY. 10/- |PEN45  7/=| jugs 1“‘
W6  17/6 [8ASE L 5847  80/-|CBL1 15/~ | BCCLH9 3/~ |[PEN45DL | yhey  qa-
INSGT 8/ [6487G 5063  10/-|CBL31 15/- |ECF¥0 5/8 12/-| G308 %
1R4 6/- |6AT6 DU 5/-|CL33 8- [ECF=2 716 |[PEN46  8/-|ngo]  16/-
1R3 8/- {6 AU4GT 8/- 5993 12/-|CYsl 7/~ |ECEFS4 8/ |PEN220A_ | UaBCso 5/6
1534 5/- |6AUS _ €/- 5993 15/-| D4l 5/- | ECFY6 5/6 Cariz 8l
i85 4/6 [6AVSGT /- 5005 7/6| DA 10/~ |ECH2L 5/6 | PEN38310/- UB“ 10
1T4 3/- |6Ave 8- 60 12/-| DAL 40/- | ECH35 4/- |[PEN384 7=l 1Roa1  8)-
LT5GT 8- |6AWSA 14/~ 7i-| DAF9L 4/8 |ECHA2 8/6| FW4/500 7/- | PEN4SSDD | pie)  g)-
1U4 5/~ |6AXSGT 18/-|DAF92  8/- | ECHS1 8/6) F\W4/5008/8 10/8| G Biwo  7/-
1Us /- 3 6060 5L DAR9S  7/- |ECHS3  7/8[GPLC 10/« |[PENA4 7/8| "grge 7/6
1v 5/- [6B7 S/ 625  24/-|12BB6  5/6 |3544GT 8/6|do72  15/-| DO 8j- [ECLS0  7/8|a13 16/~ | PENDD UBlal 11
1v2 10/ |6B8 7f-|611°  10/-]12BH7A 7/- |35Z5GT 8/-|6073 76| DE6L  5[- |[ECL82  7/8GU50 25/~ 1 4020  7/8
1X2A  7/- |[6B3G  2/8|6L6GA 8/-|12BY7A10/ |42 5/-|6095 7/8| D96 §/-|KCLE3  9/8|:Z30 /- | PFL20017/8
1X2B  7/- |6BSGT 5/- [6L7 5/- (1208 4/~ |4310  8/=|6100  10/-|DFO7  11/=|BCL84 12/-|Gz3L  §/-|PL36 10/ b
243 5/- |BA6  5/- 6L18 8/-|1211 20/~ |50A5  12/-{6101 7-| DG 9/8|Gz32 10/~ (PL3%  18/-| 0png 10f-
244G 80/- |6BAT7  15/- |6N' 8/-| 12F5GT 8/-!50B5 7-[6111  12f-| D143 5/-|GZat 10/~ |PLEL 8- Goyn 9/8
2026A b/~ [6BC4A 17/ 6N7GT/G7I- 12H6  3/-|5005  6/6|g1s0  30/-|PUTT 8/-|11ABC8O B/~ UCiLE 978
2C51  12/- | 6BE6 5/1 11/-11235GT 8/- [50L6GT 6/6|6132 12/-| PK32 E 5/6 HL2K  3/- UCH43 Bf-
2052  12/- |6BG6G 15/- 6P25 12/6|12J7GT 7/6 |50Y6GT10/-[6135  10/-| DK40 11/-|EFi0  8/8| H123DD -lccusy 7)-
2C53  B60/- [6BF6  8/- [6P28  12/8(12K5  10/-75 8/~ 6136 9L|PK9L  b/- [EFil  8/6 5 Geise 8/6
5CW4 12/- [6BH6  7/6 |6Q7G  6/-{12KB _ B8/ [75C1 18/8[s140  30j-[DKU2 /- |EF¥X &/l HI4L 4/ UCLSs 10/-
2D21  8/-|6BJ6 8- |6R7 8/-|12Q7GT 5/8 |76 5/-|6146  27/6|DK96  8/8IEF50  2/-\HL%2  6/8 Thits 12/8
9E23  25/- [6BJ7 7/~ |63A7  8/-|128A7  7/-|77 6/-|6159  32/-|DLA3  B/- |[EF34 8/ HI133DD UF4L  9/-
3E24 40/- [6BRK4 85/~ |68C7  8/-|128C7 4/-78 5/-lg1s6  10j-|DLOS 10/~ [EF55 8/ 10/ |[PY8L  8/8| gy gye
3E! 80/- |6BK7A_ 9/- [68G7  6/-|128F5GT8/- 180 8/-|n197 25/.|DL91  B6j- [EFS0  5/8|HR2  12/-|PY82  8/8|ypyy  g)-
2G3l 18/~ |6BL7GT 9/- [68H7  3/-[128G7  4/-|35A1  25/-|6202 8/-|PL92  5/-|RFS5  6/6{KT2 5/- {PY83  7-lgpge s
X3 8/- [6BN6  7/6 |68J7 8/-{128H7 4/~ |85A2  8/6|e211 4/6| D193 4/~ |EF36  8/-|KTSC 20/- |PY38 = B/8 | pgs gy
344 4-|6BQs 11/-(68K7  b/-|128J7  4/-|85A3  5/8|63ze  80j-|DLO4  8/- [EFSS  B/B|KT32 8/ |PY800 88| Upas 117~
3A5 7/~ |6BQ7 8/ [8AL7GT b/-|128K7 5/~ |90C1  12/-|6350 4).|DLe5 6/ |EF9L  4/-|KT33C /- |BYS0L 8/8| myy /g
8B7 5/- |6BR7 12/- |6SN7QT 4/8123Q7GT8/8 |100TH 60/- 643 7-|DL96 76 |EF92  2/-|KrTil Y6 [PX25  10/-Ipy g
B33 80/- [6BR8  5/- |63Q7GT 5/-|128R7  5/-1150B2 30/-|DM70 5/ 5/- |PZ30  10/-\iss /6
8B4 5/ [6B87  17/= ess7 8/-|12Y4  2/8 15004 14/-|DY30  7/- 15/- |qpes  5/-|UBS 10/
3B24W 18/- [6BW6 9/ 7f-113DL 5/~ (,«,39 15/-|DY86  8[- 6/- |Qqvoz-s  |uMso 7l
80/- |6BW7  10/- 6U4GT 10/6|1303  5/- | 2084 10)-| DYST - 9i- 164- 25/~ Cus K
sDé §/- |6BZ6  6/- 7/-[14Q7  10/- :r)p. 30/-| 1535 ggfe|LN0CC 20/ 22/- [qqvos1o |GU7 o
SE29  80/- |6BZ7  11/- uux 6/8]1437  18/- |416B  200/-|7395  pgye|BN3CC 14/- - Jvos 130
Q4 8/6 16C4 2/6 [6UBA  9/8|19AQ5 715/ 80/ 5 o E400C 12/- 6/~ 1 QQV03-20A | U9 e
3Q6GT/G/B 605 B/ |6VE  9/-|1903 808134 2B/-Ipuiy 8/ 7l- 100/ Uyl i
bi-l6coa  8/-16V0G Bl 1946 LT R o L S 5/~ |gageno 3/c| Uyl 9/
V4 8/~ |6Cs 4/ [6V6GT 7788|2001 70/- Sou2 5/8| 1goCC 8/- 8/- | Q395/10 5/6 UYsl 68
4D1 4/~ (6C8G  7/-|6WCE  7j-[20P3 doj|soes 9/ hl‘ml-‘ 15/« 8/- |38108/46 |Uuysz  9/8
EB/as2M 6C8 11/- |6X4 4)-120P4 40/ | Al¥20 MS/PEN 8/- UYss 8-
85/- |6C31 8- [6X5G  4/8[25A6¢ 14/-| A 1834 MSPENT 5
wnﬂo gCBGGA 6~ | 624 5 e 10/ Q8150/1081_ vPus  3/8
- | 6CD6 785 g 7 - 4 _{vrar 5/-
SB4GY 9/- 17/- 786 :'é?’l é;f. 83317 }35. VP210  5/-
5U4G  5/- |6CG7  10/-|7B7 3/ s 18- Nup2  22/- vUse  B/-
sU4GB  6/8 |6CHE 8/-17C5 AC/HLIDD - 6 | R10 12/-jvU111  7%/6
5V4G  8/6 |6CLG  8/-|7C6 s 8/- oRPLZ - w7 BalvOR 100
5Y3GT 5/- [6UW4 12/~ {707 gjo| AP 4)- A - |R18 78] ...
axm 8/-'6CY5  10/-17D5 ST ACITH10/- ~|PABCSO 7/6 | ri1s 10/ W2l &i-
76 6CY7 1}~ |TES =1L 9f- POst 12/- 1976 WHIM 6/
e/som 10/6 6L3 718 | 786 g;- ACH/PEN gég; lgllé 5 5/6
4/ 3/-17J7 - 10/- _ _
6“8 12/6 Acs/l'm\/l POs0s 12/- glle
6AB4 5 4-| DD 8- roost 8/8 e
6AB7 308LL 13/-| AC6/PEN pCess - 8/- 20/~
B8ACT 8/- BOKLI2 12/- 8/- 8/- P L‘Hfi 12/- 18/
6AF 6/- [ 2FLL4 12/« |567 ;wmz/- ARS 6i- PCeRs 1278 e
BAF6G 11/- 7f- 0Ll 6/6 7i-|ARP3  3/- PCCISY 12/- 4/6
6AG5  2/8 |[6F6 8/- |10C2 13/~ 30115 12/6 7i-|ARVI2 8/8 PCERO 78
6AG7  B/- [6F6G  5f-[10D1  7/-|30L17 14/- 12/-| AZ1 9/-|EBL31 PCEB2 8- 4/-
6AH8 10/~ |10K9 10/ [IOF1L  14/- 30P12 10/- 10/-|AZi1  6f-[F(33 8-\ PCKF34 8- 8/-
BATD 9/- | 10¥18 9/ [10F3 8/- 30119  14/- |5814A4 10/-[A712 9/-| 13088 12/6 POFRS 9/ TT15 _ 35/- 7759 23/
TEANSISTORS GERMANIUM DIODES CATHODE RAY TUBES
0023 17/6{0C (78 OVA>S 4/8 OAnL 2/= CG4E 2/- Suxtahle Ior Oleluo!cope Use
0C24  22/6|0C7SD  6/-|2 OAS 4/ 0A%5 3/~  CGIOFE 148 3GPL, as for P.E. ¢ ape.
oces  12/- ocsm 7f- 23008 20/= 0Alo  8/- 0A%G  3/6  CGl2e 2/- LHT 1000-1500Y, 6.3V Htrs., 3in, dia. screen 50/
0C26  8/-|OCS1DM 7/-/AC128 8/~ OA70  2/- OAY)  2/- up 23 1/8 4GPA, EHT 1000V, P.D.A. 4000V; 6.3V )ltrs
QC28  17/6|0C83  B/- AFil4 8- 0A73  1/8 0A91  2/3 34 148 3}in. dia. Hat face screen 00/-
029 17/6|0C139 18- AFI115  7/- 0A79  2/8 0AS5  3/- GLL.M 2f- | ;cuuu. EHT 500V, 6.3V mrs, 24in. 307
OC35  15/-|{0Cl40 18/- AF116  8/- ENE oD ia. screen oo -
0C36  15/-|0C141 25/~ AF117  8f- %,J,‘,,é,‘ 5D /I &8 P. & P.7/6 per ¢ L
0C42  7/6|0Cl70 7/- AFl18 17/8 OAZI0D (4.7 v) 10/—; OAZ201 (5.1 v) 8/6 HEADPHONES No. 10 ASSEMB: Y) and
0C44 6/-|0C171 8- |CXT1 8/ OAZ202 (5.6 v) 83 OAZ203 (6.2 v) 7/~ Moving Coil Headphones with moving coi) Han
0C45 5/-|0C200 9/8|GET114 5/6 0AZ204 (6.8 ¥) 6/6: OAZ205 (7.5 v) 6/= Microphone fitted with press-to-talk switch.
0C70  §/-|0C202 15/- |GE1115 8/8 OAZ206 (8.2 v) Bj—: OAZ207 (9.1 v) 8/8 | Rubber earpads. Cord terminated with army
0C71  bJ-|0C204 17/8 |GET11612/- 260mW 15% type 6-point . Low
OC72  8)-10C205 20/-|GETS75 9/ OAZ208 (4.3 v) 8/-; OAZ210 (6.2 v) 8/~ Erandyo s . Bl
0C73  11/-|0C206 22/8 | GET380 10/~ OAZ211 (7.6 v) 5/6; OAZ212 (9.1 v) 216 Smalt quantity avauable of second and assem-
Q75 6/-{2N410 3/8 MATI1O0L 8/8 W 5% blies, checked, in periect order .., .o /6 each
-|2N412 3/6 MATI21 8/8 N P. & P. 3/6 per set
Qo o-|ana? 318 THise o ZNB10 (10 v) 7/6; ZNB20 (20 v) 9/8 PTG CELLS GSI18
225W, +.35W Caessium Antimony, side-on window. HT IGOV
Bete of 2-2N410 and one 2N412 9/= VR425 (4.26 v) 6/6; VRA78 (4.75 v) 6/8 gensitivity 160 L A/Lumen 5/- P.P. 1/6
VRG78 (5.75 v) 8/6; FERRITE ROD AERIALS
SILICON FULL WAVE POWER 2.25W, :t 6V VR7B (7.0 v) 8/68; OSmo:dPW/FQRI for Tr:’srnsxst.?sr Radg:d a0 8/6
RECTIFIERS, 100 P.LV. W, Weyr RA2W for Transistor ios.
1B20K10, 2 awps, 256/-; 1B40K10 VBIOA (10,0 v) 8/-; VE11A (11.0 v) 8/- comprlaing car aerial eoil .. . .. 12/6
4 seapa, 30/-; 1B100M10, 10 amps 85/- VE134 (13 v) 8/ Packing and postage 9d.
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blueprints

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street,

London W.C.2.

DOUBLE-FEATURE BLUEPRINTS
The Strand Amplifier ... } 50
The PW Signal Generator

} 51

The Savoy VHF Tuner ...
The Mayfair Pre-amplifier o
The Berkeley Loudspeaker Enclosure 1 51

The Luxembourg Tuner S

The PW Troubadour ... 716
The PW Everest Tuner

The PW Britannic Two 6l
The PW Mercury Six ...

Beginner’s Short Wave Two . 51
S.W. Listener’s Guide ...

Beginner's [0-watt Transmitter } 51
Transmitting and Aerial Data... .

PW “Sixteen’” Multirange Meter .. 5/
Test Meter Applications Chart -
The Celeste 7-transistor Portable Radio 5
The Spinette Record Player ... -
Transistor Radio Mains Unit ... 5/
7 Mc/s Transceiver

SINGLE-FEATURE BLUEPRINTS

The Tutor 3l
The Citizen 51-
The PW Pocket Superhet ... 5!-
The PW 35-watt Guitar Amplifier ... 51-
The Mini-amp 5l
The PT Multimeter ... 5/-
The Autocrat Car Radio 5/-
The Beginner’s Short Wave Superhet 5.
The Empire 7 Three-band Receiver ... 51-
Electronic Hawaiian Guitar ... 5.

PLEASE NOTE that we can supply no blueprints other than those shown in the above list. Nor are
we able to supply service sheets for commercial radio, TV or audio equipment.

QUERY SERVICE

The PW Query Service is designed primarily t>
answer queries on articles published in the magazine
and to deal with problems which cannot easily be
solved by reference to standard text books. In order
to prevent unnecessary disappointment, prospective
users of the service should note that:

(a) We cannot undertake to design equipment or
to supply wiring diagrams or circuits, to individual
requirements.

(b) We cannot undertake to supply detailed
information for converting war surplus equipment,
or to supply circuitry.

(¢) It is usually impossible to supply information on
imported domestic equipment owing to the lack of
details available.

(d) We regret we are unable to answer technical
queries over the telephone.

(e) It helps us if queries are clear and concise.

(f) We cannot guarantee to answer any query
not accompanied by the current query coupon
and a stamped addressed envelope.

QUERY COUPON

This coupon is available until éth January, 1966 f
and must accompany all queries in accordance with
the rules of our Query Service.

PRACTICAL WIRELESS, JANUARY, (966

Published on the 7th of each month by GEORGE NEWNES LIMITED. Tower House. Southampton Street. London, W.C.2, and printed

in England by WATMOUGHS LIMITED. Idle, Bradford; and London. Sole Agents for Australia and New Zegland: GORDON & GOTCH

(A/sia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTD. FEast Africa:
STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £1.9,0.
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and Hi-Fi. All types and makes.
The Finest Range available.

Price 6/-
FREE

with Catalogue,

NEW 1966 CATALOGUE 140 PAGES

Fully detailed and illustrated components, equipment |
5000 Stock lines.
post paid.

6/- Discount vouchers gives
2/- in pound discount on purchases.

CATALOGUE COSTS NOTHING AFTER USING VOUCHERS

‘:. HEARY'S Babin 11D
| HECTRONE COUPONENTS
1 =
g
| EQUPHENT GH LY |
'Y 4 |

&4

[Ty

RG GLOBEMASTER

MW/ LW/ 'SW PORTABLE

Full 3-waveband tuning. Pushbutton
| wavechange. Superhet printed circuit.
Black-chromed cabinet || x 74 x 34in.
(SW 17-50 metres). Ear/Record sockets

TOTAL C
To BUILI?ST £8.19.6 ¢ Yie,

(2) POWER AMPLIFIERS.
RMS output. 100mV input. 30¢/s to
20ke/s +1dB. 6 transistor. Push-pull.
Panel size 4 x 24 x lin. H/S 4 x 4in.

TPAI0/3 3-5 chm spkr. £5.10.0, p.p. 2/6

10 watts

— o TR

0

TPAIO/I5 12-16 ohm spkr.,
£5.19.6, p.p. 2/6
{Mains unit for | or 2 amplifiers,
5976, p.p. 2/6)

I_TE Finest l:ng—h mehty a;l
| ~Unbeatable Pruces |

VHF FM TUNER

Mc/s Transistor Superhet.
Geared tuning. Terrific quality and
sensitivity. For valve or transistor
ampl|ﬁersc4oxs13_i x 24in. e
TOTAL P,
TO BUILD £6 |9 6 276.
(Cabinet Assembly 20, - extra)

(6)
87/105

(3) PREAMPLIFIERS. 8 input
selector. Treble, bass, volume, filter
controls. 14mV to 300mV inputs.
Battery operated or from Mains Unit

Output up to 150mV RMS.

MP2 Mono 94 x 24 x 2in. £5.10.0, p.p.
2/6 (brown or go'd tront panel 8'6).

SP4 Mono/Steras, 9 x 2} x l3in.,
£10.19.6, p.p. 3/6 (front parel plate 12/6)

@ ALL UNITS BUILT AND TESTED

Complete kits with new *“363" decks.
Supplied as preassembled sections,
Complete with portable cabinets and
Speaker—excellent quality,

* TWO TRACK % FOUR TRACK

(4 TRANSMITTER/ we ! nowl @ MicroproNEs
RECEIVERS SUPPLY FROM % Pro‘essional 50K ohn'ws
. STOCK ALL MAKES L 301 796
% Up to #4-mile range F HI Y Y 50k Stick DLini107,
3 OF HIGH FIDELIT
£7.19.6, p.p. 2/6 per pair EQUIPMENT Lyramic 6976
(Hi-Fi Room ; % 100c Xtal S+ick
% Up to 5 mile range hort! opening w hostand 3276
£22.10.0, p.p. 3'6 per pr. shontly) % BM3 Stick M. 3716
(5) BUILD A TAPE RECORDER | @ 5 WATT AMPLIFIER
Three speeds—3 watts. 6-Transistor Push-pull, 3 ohms. émV

into [K. 12/18V supply. 2; x 2 x l4in.
BUILT AND TESTED 79/6 P.P
{optional mains units 54/- 21
p.p. 21-),

New matching Preamplifier, 6 inputs,
treble/bass/selector/volume controls. 6-
10mV o/put. 9-18Y supply. 7916, p.p. 2/-

MULTI-METERS

IkV 3976 TP55 20kV  £5.19.6
2kV 4976 EP30k 30kV £6.10.0
2kv 75/ EP50k 50kV  £8.15.0
10kV 7976 500 30kvV  £8.17.6
20kV 8976 EPI0Ok 100kY £10.10.0

(5 EP20k 10kV 9976

® KITS IN STOCK
Sinclair, Macgregor and Martin tran-

P.P. P.P.
£26 £ £30 5F
)  REGENT-6
| MW/LW POCKET RADIO PT34
6-transistor superhet. Geared MI
tuning. Push-pull output. Moulded TPI0
cabinet 5 x 3 x I{in. Phone
| socket. | EP10k
TOTAL COST 85/ PP ITi-2
| TO BUILD
FREE Lists on request.
% 12 page. Transistor, SCR. diode,
lightecell, quartz crystal, valve, heat

sink, Benier catalogue and 4 page
short catalogue of units.

SINCLAIR KITS

Micro FM (VHF) Kit £5.19.6
Micro 6 (MW) Kit £2.19.6
Slimline (MW) Kit ... £2.9.6
X10 Built S Mains unit £6.19.6
X10 Kit 54/- £5.15.6
X20 Built f Mains unit £9.19.6
X20 Kit 996 £7.19.6

303 EDGWARE ROAD, LONDON W2
PADdington 1008/9

Open Mon. to Sat. 9-6. Thurs.

Open all day Saturday.

HENRY’S RADIO LTD.

I p.m.

sistorised tuners, radio control, ampli-
fiers, radios, tape recorders, all at
advertised prices.

@ LET US QUOTE FOR PARTS
FOR YOUR CIRCUIT. SEND LIST OF
PARTS FOR QUICK REPLY. MOST
PARTS IN STOCK FOR ALL PU8-
LISHED DESIGNS.

*PROVED AND TESTED DESIGNS—
FULLY GUARANTEED
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