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RADIO & TV TABLES 
"NEWSTEAD" (as illustrated). 
This contemporary "Slimline" TV 
Table is finished in highly polished 
walnut veneer. Measures 19" x 13" 
x 20" high. 

Price 03.7.6 (inc. P.T.) 
"CHATSWORTH ". Finished in 
highly polished walnut veneer. 
Measures 19" x 14" x 21' high. 

Price E4 .0 . 0 (inc. P.T.) 
"W E L B E C K" (as illustrated) 
measures 20" x 20" x 20" and is fitted 
with self -adjusting gliders. 

Price L3. 15.0 (inc. P.T.) 
" SHERWOOD" will accommodate 
the largest television receivers, 
measures 23" high x 25" wide x 22" 
deep. Price E5 . S . 0 (inc. P.T.) 
"SENIOR ", of ample dimensions 
(18" x 24' x 25" high). 

Price E4. 18. 9 (inc. P.T.) 
All are supplied packed flat ready for 
instant assembly and with the exception 
of the Welbeck and the Chatsworth 
have easy running 2" castors. 

PRACTICAL WIRELESS 

The symbol 
of extra 

High Quality 

OctOer, 1950 

tentorían 
EXTENTION SPEAKERS 
These well designed speakers demonstrate the 
traditional Whiteley quality at really competitive 
prices. This range of extension speakers has 
finger -tip volume control, is superbly finished in 
polished walnut veneer and provides excellent 
reproduction. 
WHITELEY ELECTRICAL RADIO CO. LTD. 

MANSFIELD . NOTTS 

WITH THE 
EXCLUSIVE 

FINGER -TIP 
VOLUME 

CONTROLS 

'BUDE' 60 - 

'BEDFORD' 72/. 

'BRISTOL' 86/6 

Prices include P.T. 

ERSIN MULTICORE SOLDERS 
for a first class 
Ersin Multicore contains 5 

cores of e xt ra -act ive, noncorro- 
sive Ersin Flux. Prevents oxida- 
tion and cleans surface oxides. 

SIZE 1 CARTON 
5/- 

HANDYMAN'S 
CARTON 

Suitable for 200 6.1. 
average joints. Y 

MI 

HOME CONSTRUCTORS 
2/6 PACK 

In addition to the well -known 
Home Constructors Pack (con- 
taining 19ft. of 13 s..v.e 
60/40 alloys) a similar 
pack is now avail- 
able containing 
40ft. of 22 s.w.g. 
60/40 alloy 
especially suitable 
for printed circuits. 

joint every time 
Wherever precision soldering 
is essential, manufacturers, 
engineers and handymen rely 
on MULTICORE. There's a 
MULTICORE SOLDER just made 
for the job you hate in hand. 
Here are some of them. 

SAYBIT TYPE 1 ALLOY 
A specially formula- 
ted alloy to reduce 

wear ofsolderinf 
iron bits. Contains 5 

cores of non-corro- 
sive Ersin Flux and 
is ideal for all sol- 
dering purposes. 
SIZE 1 CARTON 5/- 
A railable in three specifications. 

BIB WIRE STRIPPER 

AND CUTTER 
Strips insulation 
without nicking wire, fJ 
cuts wire cleanly, 
splits extruding 
Flex. 3/o Each 

MULTICORE SOLDERS LTD., 
MULTICORE WORKS, HEMELHEMPSTEAD, HERTS. í6OXMOOR3636) 

SPECIAL FOR THE "HAMS" 
RADIO STATION 

Illustrated 

inch detachable bit 
soldering instrument 
List No. 70 

Combined Protective Unit 
with Wiper'Abrasion Pad 
and Solder Reel 
List No. 700 

Apply SALES & SERVICE 

t4DCOLlN 
(Regd, Trado Mark) 

GAUDEN ROAD 
CLAPHAM HIGH ST. 
LONDON, S.W.4 

Telephones: 
MACaulay 4272 - 3101 

British & Foreign 
Patents, Registered 

Designs, etc. 

Telegrams: 
"SOLJOINT, LONDON" 

www.americanradiohistory.com

www.americanradiohistory.com


October, 1960 PRACTICAL WIRELESS 465 

BRAND NEW AM /FM (V.H.F.) RADIOGRAM CHASSIS AT £13.6.8 (P.& P. 10 -) 

Some dusty (but working) chassis at 210 (carr. 
Tapped input 220 -225 v. and 226 -250 v. A.C. ONLY. 
Chassis size 15 x 6! x 51ín, high. New manufacture, 12 mths. guarantee. 
Dial 141 x 410. in black and yellow. 
Pick -up. Extension Speaker. Ae., E., and Dipole sockets. Five "piano" 
push buttons -OFF L.W., M.W., F.M. and Gram. Aligned and tested. 
With all valves and O.P. Transformer. Tone Control Fitted. 
Covers 1,000 -1,900 M.; 200 -500 M.; 88-89 Mc /s. 
Valves EZ80 rect., ECH81, EF89, EABC80, EL84, ECC85. 
10 x 6in. ELLIPTICAL SPEAKER. 20 / -, to purchasers of this chassis. 
Speaker and Cabinet to fit chassis (table model). 47/6. 
TERMS: -(Chassis) 24.16.8 down + 10/- carr. and 6 Monthly Payments 
of 30/ -, or with Cabinet and Speaker 25.9.2 down and 7 Monthly Pay- 
ments 21.12.2. 

COSSOR /EMI loin. TV tube type 108K. Brand new and boxed. 
ONLY 30/- (carr. 3/6). 

BATTERY ELLMINATOR. Converts your Battery Set to 
Mains. For 4 Low Consumption Valves (96 range). 90 v. 15 mA, 
and 1.4 v. 125 mA, 42/6 (2/6 post). 200 -250 v. A.C. Size 51 x 31 x 21n. 
Also for 250 mA, 1.4 v. and 90 v. 15 mA at same price. Specify 
which, or give Valve line -up. 

50 SILVERED MICA AND CERA'KIC CONDENSERS 10/ 
50 RESISTORS, 5: -. ALL DIFFERENT VALUES. 
21 TUBULAR CONDENSERS (7 values 8.001 to 0.1 ml). 4/8. 

FULLY BUILT BATTERY 
OPERATED TRANSISTOR 
RECORD PLAYER FOR 

£7.19.8 (3/8 P. & P.) 
Cossor printed circuit 4- transistor 
amplifier; Garrard 45 r.p.m. battery 
player type BAT; speed control 
Cabinet size 11 x 9 x 51n.; less than 
811b. inc. batteries. Requires two 
Every Ready AD28 batteries. 
Complete kit 25.14.8 post paid, 

"READY TO USE" ITA 
CONVERTER 

Separate gain controls. Valves PCF80 
and PCC84. Switch position ITA (1)- 
ITA (2) -BBC. Bakerlite moulded cabinet 
81x 4 x 61n, 25.5.0. P. & P.3 / -. 

LISTEN 
WITHOUT INTERFERENCE 

Fully built V.H.F. /F.M. Tuner for 
£5.10.0 (3- post). Covers 88 -98 Mc Sec. 
Wired, aligned and tested. 4 Mullard 
valves; for use up to 40 miles from 
transmitter. FRINGE MODEL for 
above this (5 valves), 26 (p. & P. 3/ -). 
External H.T. and L.T. supplies reqd. 
for both of foregoing. BUT, a 

complete V.H.F. set, four valves, with mains transformer 
amplifier, rectifier and speaker (with above frequency coverage) 
can be supplied for ONLY 28.8.0 (4/- carr.). Cheap room dipole 
10 / -, 300 ohm twin feeder, Od. yd. All with 12- months' guarantee, 

3 -VALVE AMPLIFIER (INC. 
RECT.). Capable of giving 6 watts. 
Mains and output transformers. 
Valves ECC83, EL84, and EZ80. 3 

Controls, volume, bass and treble. 
On /Off switch. Fully guaranteed. 
Chassis size 69 x 3 x 211n. 611n. round or 
7 x 4in. elliptical speaker, state which. 

Not suitable for microphone input. 

67/- (3/- P. & p.) 

TAPE RECORDER ASSEMBLED 
TO B.S.R. MONARDECK 

A QUALITY ARTICLE. 
Valves EZ80, ECC83. ECL82, 
DM70. Acos. Crystal "mike ", 
850ft. Tape and extra spools. 
31in. /sec. Mike and Radio 
inputs; Vol. on /off tone. 
Ext. L.S. and Monitor. Fast 
forward and reverse. Cannot 
be accidentally erased. Magic 
Eye Indicator. 7 x 41n. 
Speaker. Four separate 
chassis assembled to base of 

the Monardeck to fit into cabinet of 14 x 111 x 71n. 
PRICE for Recorder and Deck Assembly, as above (without 
Cabinet), 218.10.0 (10/- p. & p.). Cabinet 23 (5/- carriage). 

Enquiries invited for any of the parts. 

GRAMOPHONE 
AMPLIFIER with 5in. 
SPEAKER. On Fabric - 
covered Baffle 121 x 5in. 
Mains and Output Trans- 
formers. Metal Rectifier. 
ECL82 Valve. Tone and 

Volume Controls. On /Off switch. Plenty of Volume. Fully 
Guaranteed. Two Knobs supplied. Ready to play. Useful for 
Stereo. ONLY 57/ -, post 3/- 

BEREC BATTERY RADIO IN 
MAKER'S CARTON. Valves 
DK96. DF96, DAF96, DL96. Requires 
Ever Ready battery 2103 or battery 
elim. for converting to mains 
operation -see adjacent item. Two 
Short Wavebands 2.5 to 7 Mc, s and 
6.5 to 17 Mc s. Cabinet 12 x 71 x Bin. 
ONLY 25 (26 D. & p.). (MW and SW 
25.4.0 plus 2/6 p. & p.). 
Available as kit. 

AUTOMATIC RECORD 
CHANGERS COLLARD 
CONQUEST with manual play 
also. 4- speed, A.C. mains 200- 
250 v., see illus. 

£7.10.0 (5/- P. & P.) 

B.S.R. UA8 4 -speed auto- 
changer. 28.10.0 (5/- carr.) or 
with Stereo Head. 26.12.6 (5/- 
carr.). 
All with Crystal Turnover Head. 

ALL ITEMS GUARANTEED 12 MONTHS -B.V.A. VALVES 
8 MONTHS 

Send 6d (stamps will do) for our illustrated catalogue of the 
above items and others. All New Goods. Delivered by return. 
Terms: -One -third down and balance plus 7/8 in four equal 
monthly payments. Postage with down payment (C.O.D. 2/- 
extra). 
SEE SPECIAL TERMS FOR A.M. /F.M. CHASSIS AND TAPE 
RECORDER. 
Posted Orders to Camberley Please. 

See additional advertisment on page 524 

GLADS O E RADIO 58A HIGH STREET. CAMBERLEY. SURREY. Tel. 22791 
Also at 3 Church Road, Lawrence Hill. Bristol 5 and 247 New Road. Portsmouth, Hants. 

Camberley closed Saturdays. Bristol and Portsmouth closed Wed.. afternoons. 
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R.S.C. HI -FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST. CAN BE 

ASSEMBLED IN HALF AN HOUR 
The Recorder incorporates the Latest Collaro Studio Tape 
Transcriptor. The Linear LT45X High Quality Tape Amplifier 
listed 812.12.0 High Flux P.M. Speaker listed 301- empty Tape 
Spool, a Reel of Best Quality Tape listed 22,6, and a Handsome 
Portable carrying Cabinet finished in Two-tone covering, size 
18 x 13 x Ain. high, listed £4.10.0, and circuit. Total cost If 
purchased individually approximately £40. Performance equal 

to units in the £60- 
£80 class. Send 
S.A.E. for leaflet. 25 GNS. 1 

2Carr. 
17/8 

H.P. TERMS. Deposit 
25.7.6 and 12 monthly 
payments 2 gns. Cash 
price if settled in 3 mths. 

TELEVISION RECTIFIERS. 250v. 200mA, small size. Only SS ea, 
RE-ENTRANT SPEAKERS. Tannoy, 6 watt, 7.5 ohms. Only 
22:8 each. Parmeko Horn Type, 10 watt, 15 and 200 ohm 
matching, 5918. R.C.A. 20 watt, 15 ohms or 210 ohms, 6 gas. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH -PULL ULTRA LINEAR 
OUTPUT "BUILT-IN" TONE 
CONTROL PRE -AMP STAGES 
Two Input sockets with associated 
controls allow mixing of "mike" and 
gram. as in A10. High sensitivity. 
Includes 5 valves, ECC83. ECC83, 
EL84. ELM, 5Y3. High Quality sec- 
tionally wound output transformer 
specially designed for Ultra Linear 
Operation, and reliable small con- 
densers of current manufacture. IN- 
DIVIDUAL CONTROLS FOR BASS 
AND TREBLE `Lift" and "Cut." 
Frequency response -3 D.B. 30- 30,000 
c,cs. Six negative feedback loops. 
Hum level 60 D.B. down. ONLY 23 
millivolts INPUT required for FULL 
OUTPUT. Suitable for use with all makes and types of pick -ups and microphones. Com- 
parable with the very best designe. For STANDARD or LONG PLAYING RECORDS. 
For MUSICAL INSTRUMENTS such as STRING BASS, GUITARS, etc.. OUTPUT 
SOCKET with plug provides 300 v. 30 mA. and 8.3 v. 1.5 a. For supply of a 
RADIO FEEDER UNIT. Size approx. 12- 9-7ín. For A.C. mains 200 -250 v. 50 cres. Output 
for 3 and 15 ohms speakers. Kit Is complete to last nut. Chassis is fully punched. Full 
Instructions and point -to -point wiring diagrams supplied Only g Gns. Carr. 
(Or factory built 45/- extra). 10/- 
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/3, and 9 monthly payments of 24/3. Send 
B.A.E. for illustrated leaflet detailing Ready -to- assemble Cabinets, Speakers, Micro- 
phones, etc., with cash and credit terms. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereophonic amplifier giving 5 watts 
high quality output on each channel (total 10,watts). Sensitivity is 50 millivolts, suitable 
for all crystal stereo heads. Ganged Bass and Treble Controls give equal variation of 
"lift" and "cut ". Provision is made for use as straight (monaural) 10 watt amplifier. 
Valve line -up ECC83, ECC83, E1,84, EL84, EZ81. Outputs for 2 -3 ohm g Gns. speakers. Point -to -point wiring diagrams and Instructions supplied. 
Send S.A.E. for leaflet. Carr. 10/- 

STAAR GALAXY 4 -SPEED 
MIXER AUTO -CHANGERS 

Brand new, cartoned. Turnover sapphire 
styli. Many exclusive features. Unique 
design motor virtually free from rumble 
For 200 -250 v. A.C. mains. Only 25.19.6. 

SPECIAL OFFER. Two tone Port- 
able cabinet, Gram amplifier. Staar 
Changer and 7 x 41n. P.M. Speaker. 
10 gns, Carr. 10,- or with B.S.R. 
UA8 or Conquest. 12 gas. 

THE SKYFOUR T.R.F. RECEIVER. 
A design of a 3 -valve Long and Medium 
wave 200.250 v. A.C. Mains receiver with selenium rectifier. High gain H.F. stage 
and low distortion detector. Power 
pentode output. Valve line -up 6K7. SP61, 
6V6G. Selectivity and quality excellent. 
Simple to construct. Point -to -Point 
wiring diagrams, Instructions and parts 
list, 1,9, maximum building costs 24.19.6, 
Inc. attractive Walnut veneered wood cabinet 12 x 81 x 5;ta. 
REPANCO TWINETTE TRANSISTOR 
PORTABLE RADIO DESIGN. An 
efficient battery radio with 7 x 41n. ellipti- 
cal speaker and built -in ferrite aerial. 
size approx. 7 x 4 spin. Plans and instruc- 
tions 1/3. Total cost of all parts 5 gas. Covers long and medium waves. 
BUILD A BATTERY OPERATED 
RECORD PLAYER. Total cost of all 
parts 25.19.8. Includes Garrard 45 r.p.m. 
motor turntable and pick -up. Two tone portable cabinet, speaker and amplifier kit. Operation on 2 4.5 v. batteries. 
D.C. SUPPLY KIT. 12 v. 1 a, consisting 
of a partially drilled metal case, mama 
trans., F.W. Bridge Rectifier, 2 fuseholders 
and fuses. Change Direction switch, vari- 
able Speed regulator and circuit. For 
200 -250 v. A.C. mains. Suitable for Electric Trains, Limited 9 number available at 33:9. 

R.S.C. BATTERY CHARGING EQUIPME 
8 v. 

ASSEMBLED CHARGERS 

6 v. 2 ramp3 1 
amp. 

29/9 
8 v. or 12 v.2 amps 38/9 
8 v. or 12 v, 3 amps. with am- 

meter 59/9 
Above ready for use. With mains and 
output leads. Carr. 3/8. 

HEAVY DUTY CHARGER KIT 
6/12 v. 6 amps. variable output. 
Consisting of Mains Transformer 
0-200-230 -250 v.; F.W. (Bridge) 
Selenium Rectifier: Ammeter, Multi - 
Position Switch with Knob: Panels. 
Plugs. Fuses, Fuseholder and circuit, 
59/9. Carr. 4/8, 

Assembled 6 v. 

or 12 v. 4 amps. 
Fitted Ammeter and 
variable charge rate 
selector. Also selec- 
tor plug for 6 v. or 
12 v. charging. Lou- 
vred steel case with 
stoved blue hammer 
finish. Fused / 9 and ready for 89 
use with Carr. 5r- 
mains and output leads. Terms: 
Deposit 13/3 and 5 
monthly payments 
13,3. 

NT All for A.C. Ma ins 200 -250 v., 50 ccs 
Guaranteed 12 months. 

ß.A'1 "l'E1tY CHARGER KITS 
ASSEMBLED Consisting of Mains Trans - CIIARGER former. F.W. Bridge, Metal 

6 v. or 12 v. Rectifier. well ventilated steel 
case. Fuses, Fuse -holders, 
Grommets. panels and circuit. Fitted Ammeter Carr. 3/6 extra. and selector 6v.or12 v, lamp. 24,8 plug for 6 v. or As above. with Ammeter 33 

12 v. Louvred 6 v. 2 amps, 25;9 metal case fin- 6 v. or 12 v. 2 amps 31/6 !shed attractive 8 v. or 12 v. 2 amps. inolu- hammer blue. slue of Ammeter 42/9 Ready for use 6 v. or 12 v. 4 amps 53 /9 With mains 6 v. or 12 v. 4 amps, with and output Ammeter and variable charge leads. Double rate selector. 59/9. Fused CHARGER AMMETERS. 
CCarr. 3/9. 49/9 0-25 a.. 0.60 a. 8/9.4 

a 0-7 a. 

2 amps. 

R.S.C. MAINS TRANSFORMERS 
Interleaved and Impregnated. Prim- 
aries 200-2330-250 v. 50 c/s. Screened 
TOP SHROUDED DROP THROUGH 
250-0-250 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a.. 17 9 
350-0-350 v. 80 mA, 6,3 v. 2 a, 5 v. 2 a.. 18'9 
250-0-250 v. 100 mA, 6.3 v. 2 a, 6. 3,v 1 a 19 9 
250-0-250 v. 100 mA, 6.3 v. 3.5 a. C.T. .. 22 9 
250-0-250 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 25 9 
300-0-300 v. 100 mA, 6.3 v, 4 a, 5 v. 3 a.. 25/9 
350-0-350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 25/9 
350-0-350 v. 100 mA, 6.3 v, 4 a. 4 a, C.T. 

0-4-5 v, 3 a.. . . . ,. 25/9 
350-0-350 v.150 mA, 6.3 v. 4 a, 5 v. 3 a.. 29'9 
FULLY SHROUDED UPRIGHT 
250-250 v. 80 mA, 6.3 v. 2 a. 5 v. 2 a, 

Midget type 21-3-31n. . - ..17'11 
2500-250v.100 mA,6.3v.4a,5v,3a..26 9 
300-0-300 v. 100 mA, 8.3 v. 4 a, 5 v. 3 a.. 26,9 
350-0-350 v. 100 mA, 6.3 v. 4 a, 5 v, 3 a.. 26/9 
300-0-300 v. 130 mA, 8.3 v. 4 a, 6.3 v. 1 a. 

for Mullard 510 Amplifier ., .. 35/9 
360-0-350 v. 150 mA. 6.3 v. 4 a, 5 v, 3 a.. 35/9 
425-0-425 v. 200 mA. 8.3 v. 4 a, C.T. 

6.3.v. 4 a, C.T., 5 v. 3 a . , . . 49/9 

FULLY Wiese quote for speak( types 
GUARANTEEIr singly or le say usanti y 

FILAMENT TRANSFORMERS 
All with 200 -250 v, 50 c/9, primaries 6.3 v. 
1.5 a, 5/9: 8.3 v. 2 a, 7/8; 0 -4.8.3 v. 2 a. 7/9; 
12 v. 1 a, 7/11: 6.3 v.3a.8.11 :6.3v.0a, 
17/6; 12 v. 1.5 a twice, 17/6. 

OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 

3S4, etc. .. .. .. 3/9 
Small Pentode, 500011 to 30 .. 3/9 
Small Pentode 76,0000 to 30 .. 3/9 
Standard Pentode 5.0000 to 30 .. 5/6 
Standard Pentode 7,8,0000 to 30 .. 5/6 
10,0000 to 30 .. 5/6 
Push -Pull 10-12 watts 6V6 to 30 or 

150 .. 18/9 
Push -Pull 10-12 watts to match 6V6 

toe -5-8 or 1511 .. .- 19/9 
Push -Pull EL84 to 3 or 15 n .. 18/9 
Push -Pull 15 -18 watts, 61,6, KT86 .. 22/9 
Push -Pull for Mollard 510 Ultra 

Linear .. . 29'9 
Push -Pull 20 watts. sectionally 

wound 6L6, KT66, etc.. to 3 to 15(1.. 47/9 

ELIMINATOR TRANSFORMERS 
Primaries 200 -250 v. 50 c/s. 
120 v. 40 mA. 5-0-5 v. 1 a. .. 
90 v 15 mA, 4-0-4 v, 500 mA. .. .. 19/9 

SMOOTHING ('HOKES 
150 mA. 7 -10 H 250 ohms.. 
100 mA. 10 H 200 ohms , 
80 mA, 10 H 350 ohms .. .. .. b./9 
80 mA, SOH 400 ohms .. .. .. 4/11 

CHARGER TRANSFORMERS 
All with 200- 230 -250 v. 50 c/s Primaries; 
0-9-15 v. 11 a. 11'9: 0.9-15 v. 2 a, 1419: 0 -8-15 
v. 3 a, 16/9; 0 -9-15 v. 5 a, 19/6: 0 -9-15 v. 
6 a, 23/9. 

AUTO (Step up /Step down) TRANS. 
0- 110/120- 230250 y, 50-80 watts, 13/9: 
0410/120- 200/230/260 v. 150 watts 27/9. 

MICROPHONE TRANSFORMERS 
120:1 high grade. clamped, 8/9; 120:1 
Potted. Mu -metal screened. 9/9. 
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R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT 
A complete set of parts to construct a Stereo amplifier with an 
undistorted output total 6 watts. For A.C. mains input of 200 -250 v. 
Outputs for matched 2 -3 ohm speakers. Sensitivity 130 m.v. Ganged 
Vol. and Tone Controls. Preset balance control. Full instructions 
and point -to -point wiring diagrams supplied. Only good quality Carr. and pkg. 5/- 
components and latest high grade valves used. Exceptionally realistic reproduction 
can be obtained at ample volume for the home. as can be demonstrated in typical 
surroundings at our County Arcade premises. A really sensational offer. 

4 Gns. 

STEREO EQUIPMENT OFFER. 
Comprising Al2 Kit, 2 £6. 19.6 matched Sin. L/Speakers. 
and Acos T/O Stereo head Carr. 7/7 
with sapphire stylus suitable most pick- 
ups. 

PICK -UP ARMS complete with Hi -Fi 
turnover crystal head. Acos GP54. Limi- 
ted number brand new, perfect, at approx. 
half price. Only 29/11. 

ACOS CRYSTAL MICROPHONES. 
M1c40 stand or desk, Listed 45/ , Only 2719 
39 -1 Stick types, listed 5 gns. Only 39/8 

R.S.C. 30 WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 

A highly sensitive Push -Pull high output 
unit with self- contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db. down. Frequency response -3 db. 
30-30,000 ws. A specially designed 
sectionally wound ultra linear output 
transformer is used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used EF86, 
EF86, ECC83, 807. 807, GZ33. Separate 
Bass and Treble Controls are provided. 
Minimum input required for full output 
Is only 12 millivolts so that ANY KIND 
OF MICROPHONE OR PICK -UP IS 
SUITABLE. The unit Is designed for 
CLUBS, SCHOOLS, THEATRES, 
DANCE HALLS or OUTDOOR FUNC- 
TIONS, etc. For use with Electronic 
ORGAN, GUITAR, STRING BASS, 
etc. For standard or long- playing records 
OUTPUT SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT 
An extra input with associated vol. 
control is provided so that two separate 
inputs such as Grain and `Mike' can be 
mixed. Amplifier operates on 200 -250 v. 
50 c /cs. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete kit of 

parts with fully punched 
chassis and point-to-point gns, wiring diagrams and in- 
structions. If required 

Carr. 10 /- cover as for A8 can be 
supplied for 18/9. The 

amplifier can be supplied, factory built 
with 12 months' guarantee, for 213.19.8. 
TERMS: DEPOSIT 31/9 and 9 monthly 
payments of 31/9. 

II 

FULL RANGE OF LINEAR AMPLI- 
FIERS ALWAYS IN STOCK. 

LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for 
use with any record playing unit, and 
most microphones. Negative feed -back 
12 db. Separate Bass and Treble Controls. 
For A.C. mains input of 200 -250 v. 50 c /cs. 
Output for 2-3 ohm speaker. Three minia- 
ture Mollard valves used. Size of unit 
only 7 -5 -511n. high. Guaranteed for 12 
months. Only 25.19.8. Send S.A.E. for 
illustrated leaflet. Terms. Deposit 22/8 
and 5 monthly payments of 22/8. 

121n. 19 WArr HIGH QUALITY 
LOUD- 

SPEAKER 

POLISHED 
WALNUT 
FINISHED 
CABINET 

Gauss 12,000 
Il nes. Speech 
toll 3 ohms 
or 15 ohms. 
Only 24.19.8 
Carr. 5/ -. 
Terms: De- 
posit 11/3 

and 9 monthly payments of 11/3. 
121n. 20 WATT HI -FI LOUD- 
SPEAKERS IN CABINETS. Size 18 x 
18 x 18In. Finish as above. Terms: Deposit 
Only 27.19.8. Carr. 816.enta of 17/9. 

R.S.C. 4-5 WATT A5 HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the 
home, small club, etc. Only 58 millivolts Input Is re- 
quired for full output so that It is suitable for use with 
the latest high fidelity pick -up heads, in addition to 
all other types of pick -ups and practically all 'mikes'. 
Separate Bass and Treble Controls are provided. 
These give full long -playing record equalisation. 
Hum level is negligible being 71db. down, 15db. of 
Negative feedback is used. H.T. or 310 v, 25 mA. 
and L.T. of 6.3 v. 1.5 a. is available for the supply ,of a 
Radio Feeder Unit, or Tape -Deck pre -amplifier. For A.C. 

mains input of 200 -230 -250 v, 50 cr s. Output for 2-3 ohm speaker. Chassis is not 
alive. Kit is complete in every detail and Includes fully punched chassis (with 
baseplate) with Blue hammer finish and point -to -point wiring diagrams and In- 
structions. Exceptional value at only 24.15.0, or assembled ready for use 25 - extra, 
Plus 3/6 Carr.: or Deposit 22 6 and 5 monthly payments of 22/6 for assembled unit. 

AM FM RADIOGRAM CHASSIS for 
200-250 v. A.C. mains only. 3 wavebands, 
V.H.F., Medium and Long. Built -in Fer- 
rite rod aerial. Attractive glass dial size 
1610. long by 41n. high. Valve line lip 
EF85, ECH81. ECC85, EABC80, EL84. 
EZ80. High quality output of up to 4 watts. 
Overall size 16810. x 441n. z Win. Only 
212.19.8. Carriage 10, -. 

R.S.C. PORTABLE GUITAR 
AMPLIFIERS 

Junior 5 watts High Quality output. 
Separate Bass and Treble 'Cut' and 
'Boost' controls. Sensitivity 15 m.v., 
Twin inputs. High Flux 810. Loudspealer 
'built -in'. Handsome, strongly made 
Cabinet (size approx. 14 x 14 x 710.) finished 
In satin walnut, and fitted carrying 
handle. H.P. Terms. 
Deposit 51 and 9 
monthly payments 
of 51. 
Senior 10 watts High Fidelity output. 
Separate Bass and Treble 'Cut' and 
'Boost' controls. Twin separately 
controlled high gain inputs so that 
two instruments such as Guitar and 
String Bass can be used at the same 
time. Two loudspeakers are incorporated, 
a high Flux 121n. for Bass notes and a 
7 x 4 m. elliptical for Treble. Cabinet 1s 
well made and finished satin walnut. 
Size approx. 18 x 18 x 1810. 
H.P. Terms. Deposit 34/9 and 

1.51 fins. 9 monthly payments of 34/9. 
Both models for 200 -250- v. Carr. 10,'- 
A.C. mains. 

£8 -19 -6 
Carr. 7, e 

SPECIAL TRANSISTOR OFFER. 
TS1 Brimer. Brand new. Perfect. 3 for 10'9 

R.S.C. BATTERY TO MAI 
Type BM1. An all -dry 
battery eliminator. 
Size 51 x 41 x 210. 
approx. Completely 
replaces battery sup- 
plying 1.4 v. and 90 v. 
where A.C. mains 310- 
250 v. 50 c/s is avail- 
able. Suitable for all battery portable 
receivers requiring 
1.4 v. and 90 v. This 
includes latest low 
consumption types. 
Complete kit with diagrams, 39/9, or 
ready to use, 48/9. 

R.S.C. 3.4 WATT A7 
HIGH -GAIN AMPLIFIER 

For 2001250 v, 10 c. /s. Mains input. 
Appearance and Specification, with 
exception of output wattage. as AS 
amplifier. Complete Kit with dia- 
grams, 23.15.0. Carr. :16. 

NS CONVERSION UNITS 
Type BM2. Size 8 x 51 
x 211n. Supplies 120 v. 
90 v. and 60 v.. 40 mA. 
and 2 v. 0.4 a. to 1 amp. 
fully smoothed. There- SUPERRET FEEDER UNIT. Design of 
by completely re- a high quality Radio Tuner Unit (specially 
placing both II.T. suitable for use with any of our Ampli- 
batteries and L.T. tiers). Delayed A.V.C. employed. The 
2 v. accumulators W.Ch. Sw. incorporates Gram position. 
when connected to Controls are Tuning. W.Ch. and Vol. only 
A.C. mains supply 250 v. 15 mA. B.T. and L.T. of 8.3 v. 1 amp. 
200.250 v. 50 c/s. required from amplifier. Size of unit ap- 
SUITABLEFOR ALL prox. 9- 8-710. high. Simple alignment pro- 
BATTERY REC.EI. cedure. Point-to-Point wiring diagrams. 

VERS normally using 2 v. accumulator. instructions and priced parts list with 
Complete kit of parta with diagrams and illustration, 2/8. Total building cost 
instructions. 49/9, or ready for use, 59/8. 24.15.0. For descriptive leaflet send S.A.E. 
COLLARD JUNIOR 4 -speed single 
player units and 111-Fi 
with turnover head. 23.19.6.stal 

pick -up 

B.S.R. UA8 4 -SPEED AUTO - 
CHANGERS with Stereo /Monaural pick- 
up head, 27.19.6. Carr. 5 / , 

TERMS: C.W.O. or C.O.D. Ne C.O.D. under 21. Post 1/9 extra under 52. 2/9 entra under 15. 
Open 9 to 6. Weds. until 1 p.m. Trade supplied, S.A.E. with all ensables. 

MANCHESTER Mail Orders to 29 -31 Moorfield Road, Leeds 12. 

Callers ro 5 and 7 County (Mecca) Arcade, Briggate, Leeds I. 

LEEDS and 8-10 Brown Street (Market Street), Manchester 2, 
or 56 Morley Street (next to Majestic Ballroom), Bradford, 

R.S.C. 
(Leeds) Ltd. and 

BRADFORD, 

PLESSEY DUAL CONCENTRIC 1210. 
15 ohms HIGH FIDELITY SPEAKER 
(12.000 lines) with built-in tweeter (com- 
pletely separate elliptical speaker with 
choke, condensers, etc.) providing extra- 
ordinarily realistic reproduction when 
used with our AS or similar amplifier. 
Rates 10 watts. Price only 25.17.8. 
11I -F1 CRYSTAL PICK -UP HEADS. 
(Turnover type with sapphire stylus). 
HGP59. Standard replacement for Gar- 
rard and H.S.R. B.S.R. Fui -fi, Garrard 
GC2, 19/9. B.S.R. Stereo /Monaural 39/11. 
P.M. SPEAKERS. 2-3 ohm, 24in. Perdio 
21/9. 51n., 17/9. Shin. 18/9. 81n.. 19/9. 
8 x 510. 25/9. 101n. 98/9. 10 z Bin. 29/9 
121n. 29/11. 10in. W.H. 'Stentorian" 
3 or 15 ohms type HF1012 10 watts, hi- 
fidelity type. Recommended for use with 
our A8 Amplifier. 54.10.9. 121n. Plessey 
3 ohms 10 watts (12,000 lines). 59/8. 
TWEETERS. Plessey 30 19/9.150 25/9. 
GL3A MINIATURE 2-3 WATT GRAM 
AMPLIFIER. For use with any single 
or auto -change unit. Output for 2 -3 ohm 
speaker. For 200 -250 v. 50 c.v.s. A.C. mains. 
Over -all size 111 x 21 x 21ín. Controls: 
Vol. and Tone with switch. Guaranteed 
12 months. Only 59/8. 

COLLARO CONQUEST 4 -SPEED 
AUTO -CHANGER with high fidelity 
Studio pick -up. Latest model. For 
200 -250 v. 50 c.p.s. A.C. mains. Our 
price 28.19.8. Carr. 5/6. 
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468 PRACTICAL WIRELESS October, 1960 

SPECIALIST IN THE SUPPLY OF NEW GUARANTEED VALVES, TRANSISTORS AND GERMANIUM DIODES 

BENTLEY ACOUSTIC CORPORATION LTD. 
38 CHALCOT ROAD, CHALK FARM, LONDON, N.W.I. Telephone: PRIMROSE 9090. 

EXPRESS POSTAL SERVICE ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 2/6 EXTRA TELE- PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.O.D. SERVICE. 
0A2 17/6 
OB2 17 6 
OZ4 9/- 
1A3 3/- 
IAS 6/. 
1A7GT li - 
ÇS 12/6 
TDS 9 - 
1D6 10/6 
1G6 17/6 
IHSGT 10/6 
1L4 4/6 
!LDS 5/- 
ILN5 5/. 
MGT 10/6 
IRS 6/6 
154 9 / - 
1S5 6/- 
1T4 4/6 
IUS 6/- 
2A3 26/6 
2A7 10/6 
2P 26/6 
2X2 4/6 
3A4 6 
3A5 10/6 
3B7 ,I2/6 
3D6 /- 
3Q4 7/6 
3Q5GT 9/6 
354 7/. 
3V4 7/6 
5R4GY 17/6 
5U4G 6/6 
5V4G 10/- 
5Y3G 8/- 
SY3GT 6/6 
5Z3 12/6 
5Z4G 9'- 
SZ4GT 10;- 

10/6 
6A8G 9/- 
6AB7 e/. 
6AB8 !/- 
6AC7 4/. 
6AG5 5/6 
6AK5 8/- 
6AL5 4/- 
6AM6 4/6 
6AQ5 7/6 
6AT6 7/- 
6AU6 10/. 
6AV6 12/8 
687 10/6 
6B8G 4/6 
6B8GT 5/- 
613A6 7/6 
6BE6 6/. 
6BG6G 23/3 
6BH6 8/. 
6816 6/ 
68Q7A 15/. 
68R7 IS/- 
6857 
6BW6 6 
6BW7 
68X6 /- 
6C4 5- 
6CSG 6/6 
6C6 6/6 
6C8 12/6 

6C9 13/6 
6C10 9/- 
6CD6G 36/6 
6CH6 9/. 
6D3 19/11 
6D6 6/6 
6E5 12/6 
6FI 26/6 
6F6G 7/- 
6F6GTM 8/. 
6FI I 17/3 
6FI2 4/6 
6F13 11/6 
6F14 " 26/6 
6F15 15/3 
6F16 9/6 
6FI7 12/6 
6F23 10/6 
6F32 10/6 
6F33 7/6 
6G6 6/6 
6H6GT 3/- 
615G 5/. 
615GTG 5/6 
615GTM 6- 
616 5/6 
6J7G 6/. 
617GT 10/6 
6K7G 5/. 
6K7GT 6'- 
6K8GT 10/6 
6K8G 6/6 
6K25 19/11 
6LI 23/3 
6L6G 8/. 
6L6M 9/6 
6L7GT 7/6 
6L18 13. 
6L19 23/3 
6LD3 8/6 
6LD20 I5/11 
6N7 8/- 
6PI 19/3 
6P25 12/6 
6P28 26/6 
6Q7G 6/6 
6Q7GT 11/- 
6R7G 10- 
6SA7GT 8/6 
6SC7 7/6 
6SG7GT 8/- 
6SH7GT 8/. 
65J7GT 8/- 
6SK7GT 6/. 
6SL7GT 6/6 
6SN7GT 5'6 
6SQ7GT 9' 
6SS7GT 8'- 
6U4GT 12'6 
6U5G 7/6 
6U7G 8/6 
6V6G 7/- 
6V6GTG 8/- 
6X4 5/- 
6X5GT 6!- 

7A7 12,6 
786 21/3 
787 8/6 
7C5 8/- 
7C6 8/- 

7D6 10 6 
7D8 23 3 

7H7 8 . 
7R7 12 6 
7S7 9 6 
7V7 8 6 
7Y4 7 6 
7Z4 18 7 
802 3 6 
8D3 46 
9BW6 15 3 

9D2 4 - 
oCI 13 - 
0C2 26 6 
OD2 12 - 
OF! 26 6 
OF9 I 16 
OLDS 8 6 
OLDI I 

15'11 
OPIS IS - 
OP14 19 3 
103 24 7 
2A6 5- 
2AC6 IS 3 

2AD6 17 3 

2AE6 131 I 

2AH7 8 - 
2AH8 12 6 
2AT6 7 6 
2AT7 6 - 
2AU6 23 3 

2AU7 6 6 
2AV6 12 8 
2AX7 7 6 
2BA6 8 - 
2BE6 9 - 
2BH7 21 3 

2E1 30 - 
2J5GT 4 6 
2J7GT 9 6 
2K5 17 I I 

2K7GT 5 6 
2KBGT 14 - 
2Q7GT 5 - 

2SA7 8 6 
2SC7 8 6 
2SG7 7- 
2SH7 8 6 
2.517 8/6 
2SK7 6/- 
2SQ7 11/6 
2SR7 8/6 
2Y4 10/6 
457 27/10 
8 23/3 
9AQ5 10/6 
9BG6G 

23/3 
9H1 10'- 

2001 15 3 

20F2 26 6 
20L1 26 6 
20P1 26 6 
20P3 23 3 

20P5 23 3 

25A6G 10 6 
25L6GT 10 - 
25U4GT16 7' 
25Y5 10/-I 

25Y5G I0/- 
25Z4G 9/6 
25Z5 916 
25Z6G 10'- 
27SU 19 I I 

2807 7 - 
30C1 8 - 

30F5 7'- 
30FL1 IO'- 
30L1 8'- 
30L15 11'6 
30P12 7`6 
301.16 7 6 
30PL1 I I'6, 
30PL13 I2'6 
33A/158M 

30!-' 
35A5 2113 
35L6GT 916 
35W4 7'6 
35Z3 10 6 
35Z4GT 6-- 
35Z5GT 9'- 
42 23 3 

43 ID'- 
SOCS 10 - 
50CD6G 

36'6 
50L6GT 9 6 
53KU 19'11 
72 4'6 
75 24/7 
77 8!- 
78 6'6 
80 9' 
83 IS!- 
83V 12/6 
85A2 15/. 
150B2 IS/- 
161 10/6 
185BT 33/2 
185BTA 33/2 
304 10/6 
305 10/6 
807 7/6 
956 3/- 
1821 16/7 
5763 12/6 
7475 7/6 
9002 5/6 
AC/PEN 

5-pin 23/3 
7-pin 15/. 

AC2PEN! 
DD 12/6 

ACSPEN 
23/3 

ACEPEN 7/6 
AC/SG 23/3 
AC/TP 33/2 
ATP4 5/. 
AZI 1817 
AZ3I I0/. 
AZ4I 13/11 
B36 15!. 

CI 12/6 
CIC 12'6 
CBLI 26'6 
CBL3I 23/3 
CCH35 23/3i 

CK506 6'6 
CL33 19 3 
CV63 10 6 
CYI 18;7 
CY3I 1617 
DI 3/- 
D15 106 
D63 5/. 
D77 4/. 
DAC32 10/6 
DAF9I 61- 
DAF96 8/6 
DD41 13/11 
DF33 10/6 
DF66 IS/- 
DF70 IS/- 
DF9I 4/6 
DF96 8/6 
DF97 9/. 
DH63 6/6 
DH76 5/. 
DH77 7/. 
DH8I ,I 46/5 
DI-1101 28'6 
DH107 13/11 
DK32 12/- 
DK40 21/3 
DK9I 6/6 
DK92 9/- 
DK96 8/6 
DL33 9/6 
DL66 17/6 
DL68 IV- 
DL82 46/5 
DL92 7/- 
DL94 7/6 
DL96 8/6 
DM70 7/6 
EA50 2/. 
EABC80 !/- 
EAC91 4/6 
EAF42 9/- 
EB34 2/6 
EB4I 8/6 
EB9I 4/. 
EBC3 23/3 
EBC33 5/- 
EBC41 8/6 
EBC8I 8!- 
E8F80 9'- 
EBF83 13' 11 

EBF89 9 6 
EBL2I 23 3 

EBL3I 23'3 
EC52 5'6 
EC54 6'- 
EC70 12/6 
EC92 13/3 
ECC32 5/6 
ECC33 8/6 
ECC34 24/7 
ECC35 816 
ECC40 2313 
ECC81 6'- 
ECC82 616 

ECC84 9/6 
ECC85 8/6 
ECC88 IB/- 
ECC9I 5/6 
ECF80 10/6 

ECF82l I0!6I 
ECH3 26-6 
ECH2I 23 3 

ECH35 6 6 
ECH42 9 - 

! ECH8I 9 - 
ECH8313'11 
ECL80 9'- 
ECL82 10 6 
ECL83 19'3 
EF9 23 3 
EF22 14/. 
EF36 4/- 
EF37A 8/- 
EF39 5/6 
EF40 15/. 
EF41 9/- 
EF42 10/6 
EF50(A) 7/- 
EF50(E) 5/- 
EF54 5/- 
EF73 10/6 
EF80 7/- 
EF85 7/- 
EF86 10/6 
EF89 9/. 
EF9I 4/6 
EF92 4/6 
EF97 13/3 
EF98 13/3 
EF183 18/7 
EK32 8/6 
EL32 5/- 
EL33 12/6 
EL34 1 555 - 
EL38 26/6 
EL4I 9/- 
EL42 10'6 
EL81 12'6 
EL84 7 6 
EL85 13/11 
EL9I 5/- 
EL95 10/6 
EM34 9/6 
EM7I 23/3 
EM80 9/. 
EM8I 9/- 
EM84 10/6 
ENSI 37/- 
EYSI 9/. 
EY83 16/7 
EY84 11/- 
EY86 9/. 
EZ35 6/- 
EZ40 7/. 
EZ4I 7/. 
EZ80 7'. 
EZ8I 7 . 
FC2A 24 7 
FC4 15 - 

FC13 26 6 
FC13C 26/6 
FW4!500 

FW4,B009/ó 
8/6 

GZ30 9/- 
GZ32 10/- 
GZ34 14/. 
H63 12/6 

HABC80 
13/6 

HL23DD37/6 
HL4I 12/6 
HL4IDD 

19/3 
HL42DD 

19/3 
HN309 24/7 
HVR2 20/- 
HVR2A 6/- 
KF3S 8/6 
KL35 8/6. 
KLL32 24/7' 
KT2 5/- 
KT33C 10/- 
KT36 29/10 
KT4I 12/6 
KT44 12/6 
KT6I 12/6 
KT63 7/- 
KT66 15/. 
KT81 46/5 
KT88 22/6 
KTW6I 6/6 
KTW62 7/6 
KTW63 6/6 
KTZ41 8/- 
KTZ63 7/6 
L63 6/- 
MH4(C) 7/- 
MHL4 7/6 
MHLD612J6 
ML4 8/6 
MUI2/14 8/- 
MX40 15/. 
N37 19/11 
N78 19'11 
N108 19'11 
N308 20'7 
N339 IS'- 
P61 3;6 
PABC80 

13/11 
PCC84 8/. 
PCC85 9/6 
PCCBB IB/- 
PCC89 11/6 
PCF80 8/. 
PCF82 10/6 
PCF86 15/. 
PCL82 10/. 
PCL83 11/6 
PCL84 12/6 
PENA4 12/6 
PENB4 26/6 
PENADD 

26/6 
PEN25 4/6 
PEN400D 

25/- 
PEN44 26/6 
PEN45 19/6 
PEN45DD 

26/6 

PEN38323%3 
PEN453DD 

33/2 
PEN/DD 

4020 33/2 

PL33 19/3 
PL36 12/- 
PL38 26/6 
PL8I 10/6 
PL82 7/6 
PL83 9/- 
PL84 12/8 
PL820 18/7 
PM2B 12/6 
PMI2 6/6 
PM12M 6/6 
PM24M 21/3 
PX4 10/6 
PX25 59/8 
PY3I 16/7 
PY32 11/6 
PY80 7/6 
PYBI 8 6 
PY82 9- 
PY83 8/6 
PZ30 19/11 
QP2I 7/- 
QP25 14f 14/6 
QSISO/I5 

10/6 
R12 9/- 
RI8 14/. 
R19 19/11 
RK34 7 6 
5130 19/- 
SD6 I2/- 
SP4(7) 14/6 
SP4I 3/6 
5P42 12/6 
SPEI 3/6 
SU25 26/6 
SU6I f 
T41 23/3 
TDD4 12/6 
TH4B 15 /. 
TH4I 26/6 
TH233 33/2 
TH232I 20/- 
TP22 15/. 
TP25 15/. 
TP2620 33/2 
TY86F 13/3 
U12/14 8/6 
U16 10/- 
U18/20 8/6 
U22 8!- 
U24 29'10 
U25 17/I I 

U26 I0,'- 
U3I 9/6 
U33 26/6 
U35 26/6 
U37 26/6 
U43 9/- 
U45 !- 
USO 6/6 
U52 6/6 
U54 19/11 
U76 6/. 
U78 S/I- 

UI91 16/7 
U201 16/7 
U251 11/- 
U28I 19/11 
U282 22/7 

U301 23,'3 
U329 14/- 
U339 16/7 
U403 16/7 
U404 8¡6 
U801 29/(0 
U4020 16/7 
UABC80 ! - 
UAF42 9/6 
UB4I 11- 
UBC41 8/6 
UBCBI 11/4 
UBF80 9/. 
UBF89 9/6 
UBL2I 23/3 
UCC84 14/7 
UCC85 9'- 
UCF80 16/7 
UCH2I 23/3 
UCH42 9/6 
UCH81 9/6 
UCL82 11/6 
UCL83 19/3 
UF4I 9/. 
UF42 1216 
UF80 10/6 
UF85, 9/. 
UF86 17/11 
UF89 9/- 
UL4I 9/- 

M UL 26/6 
UL46 14/6 
ULM 8/6 
UM4 17/3 
UM80 15/3 
URIC 9/. 
UU6 19/11 
UU7 16/7 
UU8 26/6 
UU9 7/6 
UYIN 18//7 
0Y21 13/11 
UY41 7/6 
UY85 7/. 
VMS4B 15/- 
VP2(7) 11I6 
VP4 1555/- 

VP2B 146OC170 
VP4B 23/3 
VPI3C 7/- 
VP23 6/6 
VP4I 6/. 
VR105 8/. 
VR ISO 7/6 
VT61A 5/- 
VT50I 5/. 
W6IM 26/6 
W76 5/6 
W8IM 6/- 
W107 15/3 
W729 18/7 
X24M 24/7 
X3I 26 6 
X41 15/. 
X61(C) 12/6 

X63 
26/6 

X65 12/6 
X66 12/6 
X76M 14/ 
X78 21/3 

X79 21/3 
X81 46/S 
XI0I 33/2 
X109 17/3 
XD(I.5) 6/6 
XFGI IB - 
XFYI2 9/6 
XFY34 17/6 
XH(1.5) 6/6 
XSG(I.5)6/6 
Y63 7/6 
Z63 7/6 
Z66 17/6 
Z77 4/6 

Transistors 
and diodes 
GD3, 4, 5, 

6, 8 4/. 
0A70 4/- 
0A73 4/- 
0A79 4/. 
0A81 4%- 
0486 6/- 
0A9 5/. 
0A95 S/- 
0A210 25/- 
0A211 40/- 
OC16 54/- 
OC19 54/. 
0C26 44/- 
0C28 601- 
0C35 481. 
0C44 26/. 
0C45 23'- 
0065 224 
0066 25 - 
0070 14- 
0071 14 
0072 17 
0073 20 - 
OC75 IS - 
0076 IS- 
0077 21 - 
0078 17 . 
0078D 17;- 
0081 18¡- 

35/. 
0C200 54/. 
OC203 58/- 
TJ 1 40/- 
T12 45/- 
713 50/- 
TPI 40/ 
TP2 40/. 
TSI 10/- 
TS2 12/6 
T53 15/. 
TS4 24/. 
XAIOI 23/- 
XA102 26/. 
XAI03 15/- 
XAI04 18/- 
XBIO2 10/. 
XBIO3 14/- 

XCIOI 16/. 

New surplus 
transistors 
HF & LF 5/. 

NEW MULLARD 
VOLUME CONTROLS 

All with Long Spindle and 
Doublapole Switch. 4/6 each. 
10 K 25 K 50 K 100 

/mg. } mg. I meg.. 2 meg 
Standard Can 

8 x 8 x 8 mfd., 400 v. 3'6 
32 x 32 mfd., 450 v. 5 9 
64 x 120 mfd., 350 v. 8 3 

K 

60 
100x400 
100 

AMPLIFIER BOOK. 

DRMIB 13'- 
DRM2B 15/6 
DRM3B 15/6 
LW7 211. 
RM-0 7/II 
ELECTROLYTIC 

x 250 mfd., 275 
mfd., 275 

mid., 275 v. 

HOW 
METAL 

RM -I 5/3 
RM -2 7/6 
RM -3 7/9 
RM-4 14/- 
RM-5 19/6 

CONDENSERS 
v. 9/6 200 mfd., 
v. 12/6 I OOx200 

3/- Wire-ended 

TO BUILD THE 
RECTIFIERS 

14A86 17/6' 148130 
14697 25'- 146261 
14A100 27'- I4RA 
146124 28'- (FC101) 
146163 38/. I6RC 

275 v. 4 - 
mfd., 275 v. 9/6 

tubular 

LATEST 
Full List with ratings 

35/- 
11/6 

I -2-8 -2 17/6 

I -1 -16-1 8/6 
32 mfd., 350 

8 mfd., 450 
16 mfd., 450 
32 mfd., 450 

DESIGNS, 9/3d. 
free for S.A.E. 

14RA I -2-8-3 21/. 
(FC31) 

I6RD 2 -2-8 -1 12/. 
I6RE 2 -1-8 -I 8/6 
18RA 1 -I -8.1 4/6 

v. 2/6 8 x 
v. 1/9 16 x 
v. 2/9 32 x 
v. 3/9 8 x 

post free. 

18RA 1- 1.16.1 
(FCI16) 

18RA I -2-8 -I 
18RD 2.2 -8-I 

8 mfd., 450 v. 
6 mfd., 450 v. 

32 mfd., 350 v. 
16 mfd., 450 v. 

6/6 

II/. 
15 /- 

3/. 
4/. 
4/- 
3/9 

Post'Packing Charge 6d. per item. Orders over E3 post free. C.O.D. 2 6 extra. Full Llst, with Terms of Business, 6d. 
Any parcel insured against damage in transit for only 6d. extra. Shop Hours 8.3 0-5.30. Early Closing Saturday. 

1 
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POLICE - AIRCRAFT - HAM RECEIVER 1392 
15 VALVE SUPERHET. Frequency 95 -150 Mc:s (2 to 3 metres). Valve PRICE COMPLETE 
line up: 1St and 2nd R.F. Amp., VR.136 (EF.54), 1st Local Oscillator VR.65 ONLY (SP.61), 2 Oscillator Multipliers VR.136 (81F.54). 3 I.F. Amp. VR.53 (EF.39). 

EA.56) s B.F.O. 8J , Mixer VE.136 (EF 54)2 De Mod. 6Q7. 
Noise Limiter VR.92 £6.5.0 

Slow motion tuning, normally crystal controlled, or tuneable over 95- 
150 Mc/s. Power supply required: 240 -250 volts at 80 mA, 6.3 volts at 4 amps. 
Size 19 x 10 x loin. Standard Rack Mounting. 

LIGHT- 
WEIGHT HEAD- 
S E T . 
These H.S. 
30 phones are the smallest 
used by 
the U.S. 
Air Force 
250elp imp. 

using soft rubber miniature ear 
moulds for maximum music and 
voice reproduction of the finest 
quality. Supplied free Is a small 
transformer unit with cord and 
plug which steps impedance up to 
4.0000. ONLY 15' -. P. & P. 2/6, 
POCKET MULTI -METER 
BRAND NEW. 2,500 o.p.v. 
Multi range 6/30/120/30011,200 v. 
A.C., ditto D.C. 0-1K., 0-1 megohm: 
400 Micro-A., 12 mA, 300 mA -00 
to +64 db 5ranges; 310. x 4 }ín, x 
1ì1n. Large clear dial. Leads 
supplied. Our Price 70/ -. p.&p. 26. 
MICROPHONES. BRAND 
NEW. Throat magnetic 4'6: 
Throat carbon 3/6: No. 8 carbon 
with switch 6/6: No. 7 moving 
coil. 6 /6. Tannoy power mikes 
only 5 /-. Crystal mike 22/6. 
COSSOR OSCILLOSCOPE. 
A truly magnificent first grade 
L.F. oscilloscope incorporating a 
hard valve time base, speeds 
1 -5-40 milliseconds. easily exten- 
ded for a few shillings to 3 c.p.s. 
to 30 kc,s. speeds. Has high -class 
amplifier with fine and coarse 
gain controls. Brightness and 
focus controls, X and Y shifts. 
115 v. and 230 v. Mains power pack 
fully fuse protected. Employs 
21ín. tube ACR 10 size 19ín. x lin. 
x 121n. Only 20 in stock so first 
come first served. Genuinely cost 
£59 each, our price £12.10.0. 
Carr. 15/ -. 
MORSE CODE SET. High 
frequency buzzer. Provision for 
Headphones. Complete with 
morse code alphabet and battery. 
Only 10'6. P. & P. 1/8. Sensitive 
earphone 3/6 extra. 
POCKET VOLT TEST METER 

Two D.C. ranges: 
0 -250 v. and 0- 
2.5 v. Complete 
with test prods. 
and leather case. 
Very limited 
quantity. Only 
12/6. P. & P. 1 /6. 

Carriage 15/- 

TWO TRANSISTOR POCKET RADIO 
with Miniature Speaker 

Anyone can build it: 

This powerful pocket radio gives 
reception over the entire broadcast 
band. Complete with all parts, inclu- 
ding 2 transistors, exclusive ferrite 

rod, miniature speaker tuning condenser, plastic case, 
wiring diagram, and step by step instructions. ONLY 27/6. Size 4i x 11 x 3Ins. P.& P. 1i6. Battery 11- extra. 

PORTABLE 
TRANS /RECEIVER SETS 

Consisting of trans receiver 
covering 7.4 -9 Mc's. range up to 
10 miles, complete with 5 valves, 
headphones, microphone, junc- 
tion box and 8ft. telescopic aerial. 
Only requires 120 v. and 3 v. dry 
battery. 

ONLY 
60/Per 

- Set 
P. & P. 4, -. 
Batteries 

20 - per Set. 

TWO FOR 

Post 
Free. 

R.F. CONVERTORS 
R.F. 24 covers 20-30 Me /s, switched 
tuning. 22'6. 
R.F. 27 covers 65 -85 Mc /s, variable 
tuning 296. 
Circuits supplied. P. & P. 3/6 on 
each. 

VARIABLE TRANSFORMERS 
Input voltage 230 v.,continuously 
variable output from 0 -260 v. 
These variable transformers are 
of advanced mechanical design 
offering long life, moderate tem- 
perature rise, high efficiency and 
linear output voltage. Direct - 
reading dial with large white 
numerals for accurate output 
voltage selections. Supplied 
complete. 
Model B.5 Current rating 

5 amps. . 

Model B.10 Current rat- 
ing 10 amps. .. £18.5.0 

Model B.20 Current rat- 
ing 20 amps. .. .. 632.10.0 

Complete station (as Illus.) comprising: 19 Set, Supply 
i/nit, Control Box, Headphones, Microphone, Morse 
Key, Variometer, Short Wave and V.H.F. Aerials and 
Bases and full set of leads. All for only £9. Carr. 25,' , 

ALL FULLY 
GUARANTEED 

ACCUMULA- 
TORS. 2 volts 16 
A.H. (unspillable). 
Ideal for 6 and 12 
volts supply, etc. 
Brand new. Original 
cartons. Size 4in. x 
710. x 2ín. 5/6 each. 
P. & P. l'6. 3 for 15/ -. 
P. & P. 3/6. 6 for 
27/6. P. & P. 5/ -. 
T.C.S. RECEIVER. 1.5 to 12 
Mc /s. 7 -valve superhet, built like 
a dream. Panel controls: R.F. 
Gain. A.F. Gain. C.W. Pitch, 
band -switch, mod.-C.W. switch, 
power switch, ground and aerial 
posts, M.O. or crystal frequency 
switch, speaker jack, card holder 
to log 30 stations, hand vernier 
tuning knob turning a large 
etched calibrated plate behind 
hair lined window, anti -backlash 
gears used. Used condition. 
£8.10.0. Carriage 15' -. 

U.S.A. WHIP AERIALS. 12fÚ 
126. P. & P. 2/6. 
t mA METER, lin. round. 17/6. 
P. & P. 1/6. 

CRYSTAL DIODES 6/- per doz. 
P. & P. 1,' -. 

PORTABLE TRANS/ 
RECEIVER No. 18. A self - 
contained Trans /Receiver for 
Telephone and C.W. Range 
approx. 16 miles. Freq.: 6 -9 Mc's. 
(50 -33.3 metres). Valve line -up: 
3 ARP -12, 2 AR -8, 1 ATP4. Com- 
plete with aerial. H.T. and L.T. 
meter and ell accessories. Weight 
20 lbs. Size 8 x 10 x 17in. Only 
80, -. Carr. 10; -. 

COMPLETE HEADPHONE & 
MICROPHONE ASSEMBLY 

A must for every Constructor 
and "Ham ", consists of moving 
coil, padded headphones and 
"press to talk" microphone. 
10, -. P. & P. 3 6. 

SPARE 
VALVE 
K I T . 
Here's a 
gift for all 
38 and 19 
Set own- 
ers! Case contain- 
s n g 4 
ARP12 & 
1 ATP4 valves. 
Only 10' -. 
P. & P. 2,'6. 

WIRELESS SET No. 19. MK. I1. 

This most famous Army Trans.' Receiver covers 2-8 Mc s. (150 -37 

metres) in two bands and 230 -240 Mc /s. V.H.F. Has an intercom. 
amplifier. Designed for 12 and 24 volt operation. Uses a 6 -valve 
superhet receiver, I.F. being 485 kc /s., and a 6 -valve transmitter 
designed for voice and C.W. operation. Incorporates SET 
test and tuning meter for voltages, aerial loading ONLY 
and current tests. Panel Controls: Frequency 
tuning, PA. tuning, Gain control, M.C.W., C.W., R.T. 65 switch. Het -tone, netting, off -on, Quench, aerial- /- 
A.V.C. -L.T.- H.T. -Drive tests. Supplied complete Carr. 10 /- 
with 15 valves and instruction book. 

Callers: 87 Tottenham Court Road, London, WA 

Mall Orders: (Dept. P) 32a Coptic Street, London W.C.1 
Telephone: MUSeum 9607 

FULLY ILLUS. 
CATALOGUE 
1/3 Post Free. 
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TAPE RECORDERS 

There are no better value for 
money Tape Recorders on the 
market -if you can't call and 
hear them, send S.A.E. for fully 
descriptive leaflets. 

AU prices qted pvide 
COMPLETED ECORDER 

fincllu- 

ding CRYSTAL MICROPHONE 
and 1,200 ft. Spool of Tape. 

Each Model incorporates the 
highly successful HF /TR3 Ampli- 
fier (described opposite) thus 
ensuring truly HI -Fi" record 
and playback facilities. 

October, 1960 

BEFORE YOU BUY 
-YOU SHOULD 
HEAR THESE 

RECORDERS. THEY ARE COMPARABLE 
TO THE MUCH HIGHER- PRICED MODELS 

MODEL CR3 /S Incorporates the New 
COLLABO "STUDIO" TWIN TRACK 3 -speed Deck £39.10.0 H.P. Terms: Deposit 87.18.0 and 12 months of 
£8.17.11 
MODEL CR3 /T Incorporates the very popular 3 -speed 
COLLABO Mk. IV "TRANSCRIPTOR" Deck 
which has both upper and lower tape tracks. £47.10.0 
H.P. Terms: Deposit 89.10.0 and 12 months of 83.9.8. 
MODEL TR3 /Mk. VI Incorporates the New £49.10.0 TRUVOX Mk.1VI TWIN TRACK 2 -speed Tape Deck 
H.P. Terms: Deposit 89.18.0 and 12 months of 83.12.7. 

TAPE AMPLIFIERS and PRE -AMPLIFIERS PRESENTED FROM MULLARD DESIGNS 
MODEL HF /G2A -D 
A complete self -contained Tape 
Recorder chassis incorporating 
Loudspeaker and comprising 
the Model HF /G2A Amplifier 
connected to the Garrard Tape 
Deck. Operates at 3)in /sec. 
speed and supplied fully tested 
and ready for immediate opera- 
tion, designed for easy fixing 
into a portable case or cabinet. 
only four fixing screws being 

PRICE rZ.r!O.O 4in. spool of 
Long Play Tape.) Terms, Dep. 86.0.0, 12 
months 81.16.8. 
Alternatively we offer Complete Kit of 
Parts to build the HF /G2A Amplifier with 
the ASSEMBLED AND TESTED GARRARD 
TAPE DECK for £22.0.0 
Deposit £4.8.0. 12 months 81.12.3. 
The model HF,G2A is available separately for 
(a) COMPLETE KIT OF PARTS $11.0.0 
(b) ASSEMBLED £12.15.0 
MODEL HF /TR3 TAPE AMPLIFIER 
(Mallard Type "A" design) 
A very high quality Amplifier 
incorporating 3 -speed treble 

FM the equalisation, 
POT CORE 

INDUCTOR. FOR COLLARO- 
TRUVOX- BRENELL- WEAR - 
ITE or MOTEK Tape Decks, 
has GILSEN Output Trans- 
former. Includes separate 
Power Supply Unit. 
KIT OF PARTS £12.15.0 H.P. DepoA98E e e and£16.10.0 

12months at £1.4.2. 

FOR THE HOME CONSTRUCTOR 

SPECIAL `COMBINED ORDER' PRICES 
(a) The COLTLyARO "STUDIO" TAPE DECK and our 

Mullard 
Unit Assembled and TestedPLIFIER 

and Power 129.1 0.0 
H.P. Deposit 85.18.0 and 12 months £2.3.3. 

(b) As above but TYPE "C" PRE -AMPLIFIER sup- £26.10.0 plied as complete KIT OF PARTS 
(o) The COLLABO Mk. IV TAPE DECK and the 

Power 
MULLARD TYPE 

assembled, tested 
AMPLIFIER and £35.0.0 

H.P. Deposit £7. and 12 months £2.11.4. 
(d) As 

(c) 
but Type "C" as COMPLETE _KIT OF £32.0.0 

(e) The TRUVOX 
Pre-amplifier Powethe it gambled £40.0.0 

H.P. Deposit £8.0.0 and 12 months 8$.18.8. 
(f) s above but Type "C" as complete KIT OF £36.10.0 
(g) The BRENELL Mk. V DECK and the assembled 

TypH.P. Deposit 89 4.0.I and a12 
POWER 83 7.8. £46.0.0 

(h) As (g) but Type "C"A 
DECKlswith THÉ C" X3.0.0 02 THE WEARITE 4A 

and tested _ .....__..-._.. ............ ......_..- ...................._ £56.0.0 H.P. Deposit 811.4.0. and 12 months £4.8,1. 
(Carriage and Insurance on above quotes 10/- extra.) 

ALL THE ABOVE CAN BE SUPPLIED IN A PORTABLE CASE 
FOR 85.10.0 extra. THUS FORMING A COMPLETE PORTABLE 
PRE -AMPLIFIER. 

MODEL HF /G2P -D 
THE IDEAL "LINK" TO 

ADD FULL TAPE 
RECORDING FACI- 
LITIES TO HIGH QUALITY HOME INSTALLATIONS. 
RADIOGRAMS, etc. 
Comprises the HF/ 
02P Tape Pre -amplifier 
fitted to the Garrard 
Tape Deck, operates at 31in.!sec. speed, connects into the tape input channel or pick -up 

sockets of existing Amplifier or Radio 
Chassis. COMPLETE WORK8ING UNIT. 

PRICE 22315.0 
1Terms nthepd'.1141ó: 

Alternatively we offer Complete Kit of Parts 
to build the HF!G2P Pre -amplifier with the 
ASSEMBLED AND TESTED GARRARD 
DECK for dO.1 ee Terms. Dep. 

ths 1.ó 5.. 

FULLY DESCRIPTIVE LEAFLETS ON ALL OF ABOVE 
ARE AVAILABLE -BUT PLEASE ENCLOSE S.A.E. AND 
STATE WHICH LEAFLET IS REQUIRED. 

PRICE £29.1 5.0 

M o d e l 

R F/ G R 2 
Contains the 
Model HP/ 
G2A -D Unit 
(described opposite). 
A small ro- 
bust record - 
e r with 
outstanding perform- 
ance. Truly portable, 
weighs only 
22 lbs. Twin 

Track operates on 
311n. /sec. speed. 
H.P. Terms, Deposit 
86.0.0, and 12 months 

at 82.3.7. 

The Pre -amplifier Model HF /G2P is available 
separately for 
(a) Complete Kit of Parts 89.10.0. 
(b) Assembled 811.5.0. 

MULLARD TYPE "C" 
TAPE PRE- AMPLIFIER- 
ERASE UNIT 
The "Hi -Fi" link to add full tape 
recording facilities to High 
Fidelity home installations. In- 
corporates FEROXCUBE POT 
CORE PUSH PULL OSCILLATOR and 3 -speed treble equalisation 
by FERROXCUBE POT CORE INDUCTOR. FOR WEARITE- 
COLLARO- TRUVOX -BRENELL or MOTEK TAPE DECKS. 

II parate power 0 ASSEMBLED 
PARTS £14.0.0 

H,p 
83..B Deposit and £17..0 

12 months. 81.4.11 
(Excluding power unit £11.15.0 and 814.10.0 respectively). 

(a) 
COMPLETE 

e rr iith the COLLABO "STUDIO" DECK. 5.10.0 
(b) and TESTED 

with HFITR3 supplied ASSEMBLED £29.0.0 ...... 
H.P. Deposit 25.10.Ö.-and 12 months 211.. 

(o) COMPLETE KIT to build the HF /TR3, together 
with the 

DECK 
IV COLLABO " TRANSCRIPTOR" `30.15.0 

(81 extra if we are required to wire up Deck Switch Banks.) 
(d) TESTED 

but HF'TR3 supplied ASSEMBLED and 4.10.0 
H.P. Deposit 87.O.0, and 12 moonths £2.10.5. 

(e) COMPLETE KIT uild the 
wire Deck 

ogethe 
Switch Banks.) 

with the NEW TRUVOX Mk. VI TAPE DECK . £36.0.0 
(f) As 

above 
TED 

//T113 supplied ASSEMBLED and 9.10.0 
(g) COMPLETE KIT to build the 

months 
FTR3 AMPLi. 

FIER with the BRENELL Mk. V TAPE DECK _ 
DAL.' 

(h) 
AEaTED 

but HF /TR3 supplied ASSEMBLED and £45.0.0 
H.P. Deposit £9.0.0, and 12 months £3.6.0. 

(I) THE WEARITE 4A DECK with assembled and 
tested HF/TR3 Amplifier including WEARITE 
Head Lift Transformer_.-_.........-....-._ ..........................----- 

H.P. Deposit 811.0.0, and 12 months 84.0.8. 
Carriage and Insurance on each above is 10 - extra. 
Attractive PORTABLE CASE is available to accommodate the 
TRUVOX or COLLABO TAPE DECKS and we offer it, together with 
ROLA/CELESTION 10 x Sin. LOUDSPEAKER -ACOS CRYSTAL 
MICROPHONE -and 1,200ft. SPOOL E.M.I. TAPE -ALL FOR 

£9.10.0. Carriage and Insurance 5/- extra. 

£55.0.0 

STERN RADIO LTD. 
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STERN'S MULLARD DESIGNS 
Designed by MULLARD -presentee by STERN'S strictly to specification 
COMPLETE KIT OF PARTS - 
MULLARD "5 -10" MAIN AMPLIFIER 
For use with the MULLARD 2 -valve pre -amplifier with 
which is undistorted power output of up to 10 watts is ob- 
tained. We supply SPECIFIED COMPONENTS AND NEW 
MULLARD VALVES, including PARMEKO MAINS 
TRANSFORMER and choice of the latest Ultra -Linear 
PARMEKO or the PARTRIDGE Output Transformer. 
PRICE 
Trans.). 

)COMPLETE KIT (PARMEKO Output £1 0.0.0 
Alternatively we supply ASSEMBLED 211 .10.0 and TESTED. 
ABOVE INCORPORATING PARTRIDGE OUTPUT TRA SSFOR MI.11, £1.6.0 EXTRA 

MULLARD'S PRE -AMPLIFIER 
TONE CONTROL UNIT 
Employing two EF86 valves, and designed to operate with 
the MULLARD MAIN AMPLIFIERS, but also per- 
fectly suitable for other makes, 

KITS 
PRICE 28.6.0 ASSEMBLED AND TESTED 28.0.0 
Supplied strictly to MULLARD'S SPECIFICATION and incorporating: 

Equalisation for the latest R.I.A.A. characteristics. 
Input for Crystal Pick -ups, and variable reluctance magnetic types. Input (a) Direct from High Imp. Tape Head lb) From a Tape Amplifier or Pre -amplifier. 
Sensitive Microphone Channel. Wide range BASS and TREBLE Controls. 

COMPLETE MULLARD "5 -10" AMPLIFIER 
The popular and very successful complete "5 -10" Incorporating Con- trol Unit providing up to 10 watts high quality reproduction. Only 
Specified Components and new MULLARD VALVES are 
supplied including PARMEKO MAINS TRANSFORMERS 
and choice of the latest PARMEKO or PARTRIDGE 
ULTRA -Linear Output Transformers. 
IUT OF 
PARTB 811.10.0 a d TESTED 213.10.0 213.10.0 OR 

HIRE PURCHASE (Assembled 
Amp. only). DEPOSIT 22.14.0.12 months at 18 /10. 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. 21.8.0 extra. 

471 

PRICE REDUCTIONS 
(a) The KIT OF PARTS to build both 
the "5-10" Main Amplifier and the 
2-valve 
TROL UNIT 

PRE-AMP CON £15.15.0 
(b) The "5 -10" and the 2 -stage PRE - 
AMP both ASSEMBLED and TESTED 
H.P. Dep. 28.16.0 and 12 £18.18.0 months of 21.7 8 
(c) The KIT OF PARTS to build the 
DUAL-CHANNEL 

e DUNAL- CHANNEL 
AMPLIFIER 

PREL ÚN T IER CON- 821.10.0 
(d) The DUAL -CHANNEL "3-3" 
AMPLIFIER and the DUAL -CHANNEL 
PRE -AMPLIFIER CONTROL UNIT 
BOTH ASSEMBLED and e 5.0.0 TESTED 
H.P. Terms: Deposit 25 and 12 months 
of 21.16.8. 
(e) THE KIT OF PARTS to build one 
"5-10" MAIN CHANNEL and the 

AMP CONTROL UNIT. £21.10.0 
(f) ONE "5 -10" AMPLIFIER and the 
DUAL -CHANNEL PRE -AMPLIFIER 
both ASSEMBLED and £25.0.0 TESTED 
H.P. Terms: Deposit 25, 12 months of 
21.16.8. 
(g) KIT OF PARTS to build Two "5-10" 
MAIN AMPLIFIERS (Incorporating 
Parineko Output Transformers) and 
theDUAL-CHANNKLPRE- 
AMPLIFIER CONTROL £31.0.0 UNIT 

DUAL- CHANNEL 4PPRE- AMPLIFIER 

ASSEMBLED & TESTED 836.0.0 
H.P. Terms: Deposit 27.4.0. 12 months 
52.12.0. 
Carriage and Insurance 7/6 extra. 
Prices quoted are subiect to 21.8.0 

extra for Partridge Transformer. 

COMPLETE MULLARD "3 -3" 
THE IDEAL AMPLIFIER FOR A SMALL HIGH QUALITY 
1NtiI'AL41'i7ON PROVIDING EXCELLENT, REPRODUC- 

l'ION OF UP TO 3 WATTS OU1'Fc; C 
COMPLETE KIT £7.100 

and TESTED 
8818.6 

plus (46 carriage and insurance) H.P. Terms: Deposit 12.0.0 
and 3 Months at 21.0.0. Complete to MULLARD'S SPECIFI_ 
CATION including Mullard valves and a PARMEKO OCT. 
PCT TRANSFORMER - - - - J 

This model incorporates two Mul- . 

STEREO 
DUAL CHANNEL 
PRE- AMPLIFIER 

gy-- 
STEREO "3 -3" MAIN AMPLIFIER 

Comprises two MULLARD 3 -3 Main Amplifiers on one chassis. 
Operates with MULLARD STEREO PRE -AMPLIFIER. Output 
power 6 watts. Inputs for Crystal Pick -up and Radio Tuner. 
KIT OF PARTS £10.0.0 OR ASSEMBLED £11.15.0 

COMPLETE STEREO AMPLIFIER 
Meets 

the many requests for a low priced but good quality Stereo- 
phonic Amplifier. Output power is 4 watts and suitable for Crystal 
Pick-ups. 
KIT OF PARTS £8.10.0 OR ASSEMBLED £10.10.0 

!!RECORD (PLAYERS!! 
THE LATEST MODELS ARE IN STOCK, MANY AT REDUCED PRICES 

SEND S.A.E. FOR ILLUSTRATED LEAFLET 
of c B.S.R.MONARCHpUA8 4 -speed mixer Autochanger 

Crystal 86.19.6 
The NEW COLLARO MODEL RP594 4 -speed Single £9.18.9 Record Player. Studio Cartridge. 

OL The 
C P LARD 

"CONQUEST" 4 -speed Autochanger £7.10.0 
The P L uRO 

9 -speed Single Record Player, £6.9.6 
MTIIIE W B.S. B.S.R. 

Model 
UA12 in Stock. A4 "SPEED" £8.7.6 

UA12 also available incorporating the B.S.R. £10.10.0 STEREO Pick-up, 
MODEL TA /Mk.Ii 

Records. 
Player £8.10.0 fitted ARARD output 

RC /210. Autochanger 4- £10.10.0 speeds. High output. Crystal Pick -up. 
Carriage and Insurance on each above. 5/- extra. 

H.P. TERMS AVAILABLE ON EQUIPMENT OVER ß9. 
DESCRIPTIVE LEAFLETS AVAILABLE FOR ALL EQUIP- 
MENT. PLEASE SEND S.A.E. 

Dapt. P.W. 109, FLEET ST., LONDON, E.C.4 
Telephone: FLEET STREET 5812/3/4 

ers com- 
bind into a Single Unit enabling äAbà 491.401 Si 
lard 2 -valve Pre 

to be used l'or both STEREO- 
PHONIC or MONAURAL opera- 
tion. It is designed primarily to 

plifi 

operate with our range of SIULLARD MAIN AMPLIFIER, 
will also operate equally well with any make of At,. 

OF PP ARTS TU812.1O.Olts. AND TESTED £15.0.0 
H.PPSS Dep. and 12 mths.att 51.2.0 

MULLARD FOUR CHANNEL MIXER UNIT 
Will be available late September both as COMPLETE KIT OF 
PARTS and an ASSEMBLED and TESTED UNIT. 
Incorporates two input channels for Microphones, one for Crystal 
Pick -up and a fourth for Tape or Radio. 
FULLY DESCRIPTIVE LEAFLET AND PRICES available late 
September. 

Mk.II "Fidelity" FM TUNING UNIT 
An attractively presented Unit incorporating MULLARD PER- 
MEABILITY TUNING HEART and corresponding Mullard valve 
line up. 

FOR THE TOR 810.10.0 ASSEMBLED 214.5.0 

A SPECIAL CASH OFFER ! ! 
This vary attractive PORTABLE AM- 
PLIFIER CASE together with a good 
quality GRAM AMPLIFIER and a 
matched P.M. SPEAKER. 
ALL for ONLY g6,7,6 (Plus 7/6 Carr. 

& Ins.) 
The Amplifier consists of a 2 -stage de- 
sign incorporating 3 modern B.V.A. 
valves and has separate BASS and 
'TREBLE CONTROLS 
The Portable Case will also accommo- 
date almost any make of Autochanger 
and is attractively finished in Mushroom Grey Rexine. 
WE ALSO SUPPLY SEPARATELY - 
(a) The 2 -stage (plus Rectifier) AMPLIFIER $4.2.6 
(b) The PORTABLE CARRYING CASE £3.17.6 
Co) 4fin. P.M. SPEAKER 18/8 Carriage and Insurance 41- sa tIL 
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FURTHER HUGE PURCHASES DIRECT FROM SOURCE 

13 CHANNEL TV's 
TABLE MODELS, FAMOUS MAKERS. Complete with all 
raves and tubes. Unequalled In value. They are untested 
and not guaranteed to hein working order. 

AMAZINGLY POPULAR -IDEAL SECOND SETS 

12" - £3.19. ! 

14" - £6.19. (P15/u) 

17" - £9.19. 
12" 5 CHANNEL TV's 45/- Mt) 
14" 5 CHANNEL TV's 85/- (P7p/t) 

* Record Players Carriage 41- * 
COLLARD CONQUEST 4 -speed 4/546.. 26 19 0 
EMI 4 -speed Stereo ,. 26 19 0 
B9R (A1.-141 AUTOCHANOERS ., 47 19 0 
B.B.R. IUAS) AUTOCH ANGERS .. 66 15 0 
GARRARD 01(11200 11H11 .. .. 29 7 6 

4 -SPD. RECORD PLAYERS 
Latest B.B.R. TU9 Turntable, together with 
lightweight Starr Galaxy dual sapphire 
crystal turnover pick -up head. Truly 
aanaalnagtvaiue £3.10.0 Carr. 

GALAXY PICKUPS, as above, only 19 /0. 

External /Internal ITV Converters 
with power pack 

Hammered finish. Very compact. Gain and 
Trimming controls. Listed at 27.7. 39/. 

Carriage 2/6. OUR PRICE * TRANSISTORS It' 
REDSPOT Now Only 3 /6. WHITE SPOT 4/6 

DIODES (general purrep se, famous make, 9d. 
8/- loo. ß16H44 type, 8!9. 

PRACTICAL WIRELESS October, 1960 

TUBES DIRECT FROM OUR FACTORY 
Due to the Increasing demand for our wide range M C.R.T.S. 

and our efficient handling method. we offer unbeatable value. 
REOUNNED TUBES have new Guns, Getters, A4uadao Coating. Baas., ele. 

TOP QUALITY GUARANTEED 
6 MONTHS 12 MONTHS 16 MONTHS 

Carriage and Insurance 1216 REVACUUMED REGUNNED BRAND NEW 
CRM92. MW22-7. MW22.14, MW22 -14(11 £1 -10 £3 MW22 -17. MW22.1S 
12KPA, 121K. 0122, CHM121. CR51I21A, g MW31' :4 
CRM1212, CRM122. CRM123. MV/31-14C, £2 £4 £4 -10 

TYPES 

MW31!16, MW81 18. MW3174 
141K, 7201A, C14FM. ORM141. CRM142, ll MW38,24 

14ü 38 17I 1771KAW8 21C17FM, CR21171, CRM2.£2 -10 24 -10 25 -15 
MW43.64, MW43.69 f 
CRM162A. CR811822. CRM153. RM178. £3 £5 -5 £6 -15 

M64ß184 

MW43 -80. MW41.1 2,,gs 2 
AW53 -80. CRM212, MW53 -20. MW53 -80 dsse £6 -10 
PLEASE NOTE: Many other types not listed available. S.A.E. enquiries. 

SPECIAL OFFERS 

UA8 Stereo Changers 
R.S.R. famous Monarch sutochangera, fittest 
with quality stereo cartridge. £6.19.0 Truly amazing value. 3V 

MAINS AMPLIFIERS 
R valve /10F3, 101114, Úí'S1, 3 watt, S in. mud- 
speaker, in two tone cases with oortrrils. 49/- Ideal Tor record players, P.A. work, etc. a 
* Loudspeakers * 

TOP MAKES -MANUFACTURER FRESH 
251n., 18/1' 31u 184. 181.: 51n., 161 -: 
8íln., 18/ -: 81n., 19/ -: 10111., 23/8: 121n., 26/8: 
7 x 4in. elliptical, 18/ -: 9 a gin. elliptical, 22/8: 
IO x gin. elliptical, 28/8: Sin. Stentorian 15 ohms 
HFSUI, 701 -: 1111p. Stentorian 3- 7.5.12 ohms 
HF1017, 99/9: 12in. Closed Field, 2716, 
STOP PRESS -S x 1310. Hi -F'i speakers. 49/ -, 

* RECTIFIERS 
For Charger., selenium, lull wave, 12 volt, 3 -4 amps 
9/8: /Carr 1'1: 250 v. 80 mA. 61.: ßM1, 8/6 
R17, 8/.: ß115, 9; -: 11614, 16/61 RM5, 511 - 14A66 
17/ -: 14A07, 281 -: 14A100, 86/ -: HiRCl1ltl.1, 7/8 
18ßA1- 1 -10 -1, 719: 1SRD2.2 -8 -1, 14/ -: 14RA1.28 - -2 
17/.: 142.4 1.2_S.:í. 20! -, 

100 RESISTORS 6/6 
100 CONDENSERS 10/- 
Miniature Ceramic and Silver Mica Condenser. 
3 pF to 10,010 pF. LIST VALUE OVER 65. 

VALVES ALL GUARANTEED 3 MONTHS 

PL81 0I,12 4/6 EY51 mars 4/6 * 4 Transistor Amplifiers * 
ONE WATT -Prom a single Sv. all -dry battery. 
Latest 11E1'17 Power Transistors. In PUSH -PULL 
Two-Transistor. High Gain pre- 19 £3..0 amplifier stages. Output :1 ohms, se7 i 

PM SPEAKERS Surplus 3 ohm 1 Watt Transistor Stage 
Tested, top makes, performance guaranteed. Pair of GET15 1 watt Power Transistors (listed 60/ -1. 
Clin. 9/- um. 11 /- 1X4 Push-Pull INPUT AND OUTPUT TRANS- 45/- sin, 1ßín. FORMERS. 4 Transistor Amplifier circuit. 

* VALVES BY RETURN OF POST * 
10 0 SPECIAL OFFER / DISCOUNT TO PURCHASERS NEW LOW PRICES 
or any SIX VAINES marked in black type i16 GUARANTEED 3 MONTHS IndoNnl. l'nst: 1 vslv.0.1., 2-11., 11-. 

0Z4 618 BAQS 8/-IÚ.18 8/8 tlXSGT 61- 1`2KPGT1118 50CDU0 DF91 41- ECC84 8/9 
1ALOT 61- 6AT6 71. SHOOT 8/8 747 10/8 NKR 12/6 181- DF'9fi 7/9 ECCR5 818 
IA7GT 11,9 6AU6 7I9'6K7 6197115 12/8 12Q76T 5/6 50LBGT 9/8 DH88 6/9 ECF80 9/9 
1C5GT 9/9 11B7 9/8¡BK70 2B.-RIi 9/8 I2ß07 6/- 53K17 10/6 DH76 6/6 ECF82 9/9 
IDI 9/8 6280 3151OK714T 6/-7R7 7/3 12817 5!8 54KU 8/9 DH77 71- ECII2l 14/- 
IDO 919 68A6 6'-'6K8 18/- 705 7/6 1291(7 6!8 61SPT 111- DK32 11/9 ECH35 9/6 
1H50T 9/9 MI6 6/-,11K8G 516 706 718 126N70T816 77 81- UK(4 öh ECA4L 8Í8 
1L4 3/6 OB((OG 12/6 IiKSGT 10/- 7E7 9,8 1EY4 918 77 818 DKO'l 8l8 ECRPl 813 
ILDS 8/6 IIBHO 61- 81025 7/6 7H7 7/6 1457 14/9 78 Te llK96 7/9 ECLSO 7/8 
ILNS 4/6 liBJ6 B/-161,1 12.16 707 81- 19AQ5 716 80 818 llI.38 8/9 E('LN2 10/- 
INUIT 9/9 6BR7 5/8 111.6 919 7Q7 9!e lARO0G151- 93 918 DL35 9/9 ECLR3 14/8 
1Rb 6/- UR8'O 719 SLOG 7/6 7R7 10/8 2uOl 9/4 90AV 4/8 DL82 9/8 EFT'2 12/- 
184 8/6 6RW7 8/8 61.7 9'- 747 918 20F2 916 11720 1n16 D1.91 8/9 EF36 313 
185 618 62X9 6;31GL7(4 718 7V7 7/9 201,1 1318 185BT ]61- 01.92 81- EF3n 4/3 
1T4 4/- 6C4 3'8 61.15 91_ 7Y4 91- 90E1 11'8 723A 29/- 1)L94 7/. EP40 18r8 
2021 416 6C5 5/8 61.19 120 7Z4 7,6 '701/:1 12/8 807A 61- 51.96 7/0 EF41 8/8 
3.44 516 6C6 419 111.113 8:8 803 are 20P4 17/- 807E 3/9 HMO 9d. EF42 7/6 
2136 4/6 8C9 9/8 6LU12 7/8 10C1 111- 20P5 16/- SOS 16/- EABC807/8 EF60-BR91- 
3Q4 7/3 RCM() 18/8 01.020 816 111(,2 1318 25A6G 81- 064 2/- F.AC91 4¡¡9 EP60-USA 
3Q5GT 8/9 6C146 9/2 6767 8/6 10(114 91- 26L60 8/0 955 8/9 F1AF42 818 2/6 
884 6/- 91)1 9d. cl'I 14'- 10F1 619 SOLOIST 9/- 958 9/9 EB84 118 EF64 8/8 
8154 71- 8D9 3 9 6225 9- 1111'9 1018 23Y6U 9/. 5763 10'- EB41 71- EF80 5/8 
6R417 9/6 603 12 6 UP28 12 8 101,14 8i- 26Z40 7/8 0001 41- EB91 3/9 EPOS 71- 
6U40 61. OD., 4 9 W 6 9 1111,113 813 °0-525 8/. 0002 4/9 FRCS 91- F.FRB 10/8 
6V4G 916 OPI s 9 ,t1714'l' 9 3 1111012 8/9 237.0 9/. 9003 4/. EBC38 51- 1..1/ 'S9 8/- 
6YSG E/- 0FO0 6 3 6R7(( 7 8 loPls 9/6 278U 16/- ATPI 5/9 EBC41 818 EF91 2/6 
6Y3GT 8/6 GFBM 7 83A7 5.9 10P14 6/6 30C1 7/6 AZ3I 91- EBC81 7/9 EF92 4/9 
6Y40 11/- 6F12 3 6 6807 4;9 10P18 81- 1338 8/8 ESF80 8/6 EMS 8/9 
624 111- 62'13 819 88127 4/8 12A6 6/8 886 419 EBF89 8/8 EK32 7/9 
624G 8/6 6F14 916 OBJS 61. 12AH7 8/9 CB1.31 21/- EBL21 14/- 161.32 4/8 
6Z40T 11/- 6F15 9/8 68K7 6/8 12AH8 9/8 CCH35 7/6 E131.31 211- EL83 9/- 
11A7 10/- UFIO 816 OBL7OT 8/- 12AT6 7/9 CL83 18/- ECU 3/9 EI.35 8/8 
6A80 9/8 6F33 8/9 68N7fIT 4/9 12AT7 6/9 CY31 9/9 EC90 2/6 EL37 1118 
8A8GT 1618 66 3/. IieQ7 613 19AU7 81e D63 118 EC91 416 EMI 12/8 
GABS 813 8118 21- 9857 61. 12AX7 q/- 077 3/9 ECC31 9/8 EL4I . 5/8 
6AC7 418 0.15 4/8 6I'40T 10/8 12BA6 81- D169 6/6 ECM 4/- EL42 9/6 
8A05 41 8J60. 8/9 8U50 8/3 1213E6 81 DA30 1218 RCC33 4/9 ELM 7/- 
6A07 8I- 6J50T 8/9 OV6G 6/e 1211H7 10/8 DA90 2/6 EOC34 9/. EL91 419 
BAKb 8/9 676 41- 6V10T 6/8 12(18 8/6 DAM 9/9 ECC35 819 EM34 8/8 
BALS 818 6J7 7/9 8X2 819 12E1 1218 

12.15GT 318 F. 43 7/0 DAF96 7/9 EOCS2 6/6 6 M81 9/8 SAMS 418 1J70 619 0X4 6/8 
81.M6 818 BJîOT 719 0X50 6/6 12K7GT 5'8 6006 9/6 DF33 9/9 ECC89 71. FM84 9/9 

30E7 
3031.1 9/0 
301,1 7/9 
30P4 15/8 
SOP12 8/. 
301,10 7/9 
30PL1 10/e 
R5L60T 9/. 
35W4 9/9 
36Z40T 6/B 
35Z50T 816 
42 716 

FREE TRANSIT INSURANCE. All valves are new 
or of fully guaranteed ex-Government or ex-equip- 
ment origin. Satisfaction or Money Back Guaran- 
tee on goods if returned unused within 14 days 

EMBS 10/6 
EN31 181- 
EYSI 
SMALL 8/9 

EYAB 8l- 
EZ35 6/- 
E7.40. 6/9 
EZU 7/3 
EZNO 8/8 
EZeI 7l- 
()TIC 71- 
117,32 8/9 
(1Z34 1215 
(1237 10/0 
It1.4lDD918 
HVR2 7/8 
KL'35 7/8 
KT82 8/9 
HTSBC 8/6 
HT88 9/- 
ET44 9/8 
KT45 8/8 
KTBI 9/- 
KT63 8/6 
KTOB 12/8 
Hi78 9/8 
KTel 14/- 
KTWOI 6/6 
KTW63 4/9 
HTZeB 6/6 
L83 2/9 
L18162 7/8 
LZ319 7/6 
811114 8/- 
N37 111- 
N78 16/- 
N103 18/- 
NI lo 1018 
P41 41 
/ $ PABU8011/24 

PCC84 7le 

PCC85 9/8 
PC(:AP 191- 
PCC89 1819 
PC'F80 7/8 
P('F82 7/8 
PCI.82 5/6 
PCLS3 11/6 
PCLP4 9/9 
PEN25 4!8 
PEH46 7,3 
PEN48 613 
PL33 9/- 
PL36 11/. 
PUN 14/8 
PL9l 9/9 
PI,82 7/8 
PLP3 718 
PL84 11/- 
P3180 919 
PX25 19/- 
PY31 8/3 
PY32 1018 
PY80 71. 
FY81 6/8 
PY82 8/9 
PY83 SI. 
PESO 191- 
R18 19/8 
R19 12/8 
BM 9/- 
BPS 319 
/P41 2/8 
SP61 8/8 
81125 16/- 
8U2160A418 
T41 7/8 
THSOC 121 
1114 g/- 
U18 9/8 
UM 

16/B 
U26 1818 

U28 11/- 
U31 713 
U53 181- 
U35 819 
1137 88/g 
tT43 8/9 
U60 81- 
II62 6r 
U78 6,'0 
LT78 61/ 
U191 915 
L'281 9,11 
11202 16/- 
l'301 141- 
U909 19/8 
11329 1518 
gA89 
U403 9/6 
U404 818 
Uß01 191- 
UABC80 B/9 
11AF4'2 9/. 
II841 81- 
UBC41 818 
UBCe1 101. 
UBF.89 e/8 
1/2I.21 14/8 
170084 14/8 
UCC85 61- 
UCF80 18/. 
UGH21 1410 
IICH42 7/9 
U(1H81 8/8 
UCL81 11/8 
L'CL83 18,'6 
11341 8/8 
IIF4B 8/9 
UFNO SI- 
1.13135 SI- 

UF86 14'8 
UF89 73 ' 

18.16 
II3,46 9'9 
UL84 7;9 
UMAO Blö 
UUB 1918 

UM 9!e 
LTUP 961. 
UYIN 11!- 
11Y21 11/8 
ÚY41 6/6 
UY86 6/9 
V961ß6 /So 

7,. 
VR150/1O 

6/8 
W81M 111 - 
W76 6!e 
W77 CO 
W85 5/9 
ß81M 1818 
X83 9/e 
Res 11 /- 
X46 11/- 
176M 918 
R78 14'8 
X79 1618 
Y83 613 
US 6/3 
Z65 9i8 
277 5,1 
2152 6'3 
27111 5/3 

Post: 2 lbs. 1/6, 4 lbs. 2' -, 7 lbs. 2/9, I5 lbs. 3!6, etc. No C.O.D. ALL ITEMS 5% & POST FREE IN DOZENS. 
(Callers always welcome). L ST OF 1000 SNIPS id. 

P.O. BOX 21 (W) 
350 -352 FRATTON ROAD, PORTSMOUTH. TECHNICAL TRADING CO 
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1pfgr Don't miss the October 
issue of these other 
famous PRACTICALS! 

OUT 

NOW 

473 

FREE inside 

PRACTICAL HOUSEHOLDER 

16 -page Colour Booklet 

MAKING, FIXING 
AND FITTING 

Packed with do- it- yourself guidance on essential 
jobs in the home. 

SEPT. 

J 

FREE inside 
OUT 

22nd PRACTICAL TELEVISION 
(Monthly Ij6d.) 

PRACTICAL 
HOUSEHOLDER 

Large size BLUEPRINT 
and complete Wiring Diagram for the 

'OLYMPIC' 17" 
TELEVISION RECEIVER 
OUT 
SEPT. 
15th 

FRED inside 

PRACTICAL MOTORIST 

6 -in -I POCKET GUIDE 
AND CALCULATOR 

Includes at- a- glance, erasable sections for Route - 
Plotting, Servicing Record and Petrol Consump- 
tion -plus M.P.G. Ready Reckoner ... Average 
Speed Calculator ... Starting Troubles and their 
Remedies. 
AND 16 -PAGE PULLOUT GUIDE "THE BEST 

xl4 1*. IeCtglt laë eTS 
34D;:ì3i 

practical 
)otorlst 

t 

atiz csen 
CAP Fea 
,YOUti own' 

USED CAR FOR YOUR MONEY" 

MAKE SURE OF YOUR COPIES NOW 
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LONDON'S NEW WALK -AROUND "Service with a smile" SHOP! 
ALSO 24 HOURS 

Only 66.10.0 Build this beautiful 
"Symphony" 
radio for only 
£6.10.0. ' ttrdy, ex- 
ceptionally 
well finished 
cabinet with horizontal 
dial. Covers 

all medium and long waves. Good selec- 
tivity and very good quality reproduction. 
For A.C. mains 200 /260 volts. All high 
quality parts, gold insert knobs, etc. No 
knowledge needed -our SIMPLE CON- 
STRUCTION ENVELOPE makes it as easy 
as A. B. C. All our parts tested. CAN BE 
BUILT FOR ONLY 86.10.0 including con- 
struction envelope and everything down to 
the last nut and bolt. Post and packing 4/- 
extra. C.O.D. 2,6 extra. (Parts sold separ- 
ately. Components price list 11 -.) 

MAIL -ORDER 

Only 810.19.6 
Build this transistor 
" Majorca " superhet 
portable with 
Car Radio 
aerial attach- 
ment. A very 
high quality 

giving 
exceptionally 
design 

quality 
i ,.,..,,,,1 

ggu d 
h 

to< 
output. be for only' 6 

SIMPLE ONSTRU CTION 
in- 

cluding EN- 
VELOPE, construction as easy as 
B, C. Everything down to the last nut and 
bolt. Post and packing 3/6 extra. C.O.D. 2'6 
extra. (Parts sold 
separately. Compo- 
nents price list 1 / -.) 

DESPATCH SERVICE 

Only 88.17.6 BRAND NEW! the latest 
4 -speed Autochanger, S.B.R. ÚA14. as illus- 
trated, few only. Our Price 88-17.6. P.P. 3/8. 
BRAND NEW! the B.B.R. 4 -speed Auto - 
changer. UAB, few only left. Our Price 
68.19.8. P. & P. 3/6. 
BRAND NEW! the COLLABO Junior 
4-speed record player. Our Price 75/-. 
P. & P. 3/6. 
BRAND NEW! COLLABO "Conquest ". 
4 -speed Autochanger. Our Price 87.19.6. 
P. & P. 3/6. 

ROBERTS ELECTRONICS 
OF LONDON (Dept. PW2) 

Only 36,- 
The "Coro- 
net" 2 -tran- 
sistor radio. Is 
very sensitive -Ideal for 
Office, Bed- 
room, Holi- 
days, etc. Fits 
in the palm of 
Your hand. 
Months' and months' listening off a 7d. battery. Can be built for only 36I., includ- 
ing everything down Co the last nut and bolt 
and our SI)IPLE CONSTRUCTION EN. 
VELOPE makes It easy as A. B. C. Post and 
Packing earaextra. e o(npponents price -list 

(Parts 

ONLY 97/8 
The famous "Caby" TEST- 
METER. We recommend 
these multi -range meters 
as being accurate and well 
made. Ranges cover A.C. 
D.C. and resistance. New 
in box with test prods and 
instructional booklet. 
Our Price 97/8. P. & P. 2,'6. 

309 HARROW ROAD, LONDON, W' .R. 
Telephone CUNningham 0323 
Open 9.30 a.m, untdl 6 p.m: including Saturdays. 
(We don't close for lunch) 

COME AND LOOK AROUND -NO OBLIGATION. WE ALSO OPERATE 24 HOURS MAIL -ORDER SERVICE. 

FREE ro 4/NB/T/OUsElVGI I/EERs - THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 356 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
44 NO PASS-NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book: If you are 
earning lade than kart a week, send for your 
copy of "ENGINE RING OPPORTUNITIES" 
toary -FREE. 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng., 
Electrical Eng.. 

Civil Engineering, 
Radio Engineering, 

Automobile Eng., 
Aeronautical Eng., 
Production Eng.. 

Building, Plastics, 
Draughtsmanship, 

Television, etc. 

GET SOME 
LETTERS AFTER 
YOUR NAME! 

A.M. i Mesh. E. 
A. M.I.C. E. 

A.M.I.Prod. E. 
A. M.1 M.I. 

A.F R Ae.S. 
B.Sc. 

A.M.Brit. I.R.E. 
City L Guilds 

Gen. Cert. of Education 
Etc.. etc. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (Incorporating E.M.I. Institutes) 
(Dept. SE 21 ), 29 Wright's Lane, London, W.8 

Pprc ?1CM. INCLUDING 

EQUIPN1E1a 
J110vision of 
B.I.E.T.(incorpora r- 
iny E.M.I. Institutes) 
NOW offers you a 
real laboratory train- 
ing at home roit/ 
practical equipment. 
Ask for details. 

B.I.E.T. 
SCHOOL OF 

ELECTRONICS 

Basic Practical and Theore- 
tic Courses for beginners In 
Radio, T.Y., Electronics, Etc., 
A.M.Brit.I.R.E. City L Guilds 

Radio Amateurs' Edam. 
R.T.E.B. Certificate 
P.M.G. Certificate 
Practical Radio 

Radio L Television Servicing 
Practical Electronics 

Electronics Engineering 
Automation 

POST COUPON NOW 
Please send me your FREE 156 -page 

"ENGINEERING OPPORTUNITIES" 

(Write it you prefer not to cut page) 

NAME 

SUBJECT OR EXAM 
THAT INTERESTS ME (SE /21) 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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EASY AS A.B.C. TO BUILD 
The new, exciting De 

/6 Luxe 
new, 

Stain Poe- al De 
ket Radio in beautiful 
moulded plastic case - 
This model is a highly sensitive, self - 
contained set covering all medium 
waves. Uses modern miniature 
"button- base " valve and specially 
designed high efficiency coil. Excep- 
tionally easy to build from our step - 
by -step plans -the case is supplied 
ready drilled! Size of radio only 41in. x 

21in. x lain.! -and bat- teries lit 
inside. We 
can supply 
all parts in- 
cluding case. 
detachable 
aerial. in- struction 
book, wire, 
screws, etc., 
foronly 3718, 
plus 2/6 Post 
and Pack- 
ing. C.O.D. 

2/- extra. (Parts sold separately, 
priced parts list 1/6.) 

Our engineers have designed a novel Wrist - 
Watch Radio using latest Transistor Tech- 
niques. Size only pin. x lin. x fin. ! ! !- 
"Feather- weight" -yet gives clear, crisp, 
personal -phone reception over all medium 
waves. Tiny battery inside lasts months - 
costs 5d. No snags, anyone can build it in an 
hour or two using our pictorial step -by -step 
simple plans. All parts supplied (including 
case and strap) for only 29 6 (add 2'6 Post, etc.). 
C.O.D. 2/- extra. (All parts sold separately, 
priced parts list 1'6.1 Send Now! 

Can Be Built 
for 47 %8. Build 
this excep- 
tionally sen- 
sitive high 
efficiency per- 
sonal phone 
radio. Uses 
unique assem- 
bly system 
and can be 
built by any- 
one without L. 

any radio 
minutes. whatever 45 

/6 minutes. Handsome black - 
crackle steel case with 
specially made black and 
gold dial with stations printed. Size of radio 
only 611n. x 5in. x 3in. Covers all medium 
and long waves. H.T. consumption only 1 to 
1.5 mA. Ideal for Bedroom. Garden, Holiday. 
etc. BUILD THE "SKY-ROMA" NOW! 
Total building cost -everything down to 
the last nut and bolt, 47/8 (Postage, etc.. 
2/- )-with full set of clear, easy -to- follow 
plans. (Parts sold separately. Priced parte 
list and plans 1/6.1 C.O.D. 2l- extra. 

The sensational "Silvertone" model! A 
highly compact self- contained minia- 
ture "button- base" valve pocket radio 
at absolute "rockbottom" building 
cost! Covers all the medium waves 
with the very latest circuitry bringing 
in stations from all over Europe -with- 
out fuss. Easy as A.S.C. to assemble, 
using our step -by -step instruction man- 
ual. Size only 411n. x 2:in. x lain. -a 
fascinating little pocket radio. We can 
supply all the parts including beautiful 
two -tope case. detachable aerial. 
instruction book. screws, wire, etc 
for only 99,'8 (plus 2/- post and packing). 
C.O.D. 2/- extra. (Parts sold separately, 
priced parts list 1/9.) 

Anyone 

t hails 39/6 
beautiful precision 
Pocket Radio in an 
hour or two. No 
knowledge whatever 
needed. Our simple 
pictorial plans take 
You step -by -step! 
Remarkably sensitive 
-covers all medium 

waves, inc. Luxembourg, Home, Light. 
Size only tin. x 3in. x 51in. -Not a Toy! 
But a Real, Personal- phone. Valve 
Radio with Detachable Aerial! IDEAL 
FOR BEDROOM, GARDEN, etc. We 
supply ALL parts necessary, together 
with plans, etc., for the special price of 
39'8. plus 2/6 post and packing. (C.O.D. 
2r- extra.) BUILD YOURS NOW! (All 
parts sold separately. priced parts list 

1 /9.) Send Today! Money 
refunded if parts re- 
turned intact within 7 
days. 

2II 

THIS TRANSISTOR 
SET Can Be Built For 2 Only 29/8. The "Sky- 6 
Scout" Pocket two - 
stage transistor set, size only iin. x 3l in. 
x 4¡in. Covers all medium waves and 
works entirely off tiny 'penlight" 
battery which costs 8d. and fits inside 
case. All parts tested before despatch. 
Can be built for 29'8. plus 2/- Post and 
Packing. INCLUDING CASE, TRAN- 
SISTOR, STEP -BY -STEP PLANS 
FOR ABSOLUTE BEGINNERS, nuts, 
bolts. etc. (C.O.D. 2'- extra.) Parts sold 
separately, priced parts list and plans 
1/8. VERY SIMPLE TO BUILD. 

This amazing "Tiny -Tim" I7 /6 model -no larger than a match 
box -costs nothing to run -ever! 
No batteries! No Valves! No complete 
electricity! Will never run down or burn out. 
Uses the latest TRANSISTOR TYPE GER- 
MANIUM DIODE, receives local-stations any- 
where- without extra aerial. Clear. Crisp Tone. 
No snags, anyone can build it within an hour 
using our step-by -step instruction book, etc.. 
for. only 17 -8. plus 2'- Post and Packing (C.O.D. 
2'- extra). (Parts sold separately, priced parts 
list 1/9.) 

walnut Choice of beautiful 

07/6 wa veneered 
cabinet or ivory 
bakelite. This is the 

lowest pos- 
sible price consistent 
with high 
quality. No 
radio know- 
ledge what- 
ever needed 

can be 
built by anyone In 2 -3 hours, using our 
very simple, easy -to- follow diagrams. 
The terrific new circuit of the "Ocean - 
Hopper" covers all medium and long 
waves, has razor -edge selectivity and 
exceptionally good tone. Price also 
includes ready drilled and Punched 
chassis, set oLsimple -to- follow plans - 
in fact everything! Parts tested 
before despatch! Uses standard octal - 
base valves. (Low running costs - 
approximately 18 watts.) Size 12in. x 
Gin x 5in. Build this long -range power- 
ful midget NOW. TOTAL BUILDING 
COST INCLUDING PLANS. ETC., 
25143. (Post and Packing 3/6). Parts 
sold separately. Priced parts list and 
plans 1/9. C.O.D. 2/- extra. 

45/- 
TWO-TRAN- SISTOR 
POCKET SET. 
Can Be Built 
for 45, -. BUILD 
THE "SKY- GNOME" 
VEST -POCKET 
TWO TRANSIS- 
'l'OR RADIO 
which gives a 
superb perfor- 
mance and is 
highly sensi- 
tive. Weight 

under 7 ozs. -yet it Is a THREE -STAGE 
receiver covering all medium waves, work- 
ing entirely off a "penlight" battery, 
Every part tested before despatch! 
SPECIAL STEP -BY -STEP PLANS FOR 
ABSOLUTE BEGINNERS. Total building 
cost including case, transistors, etc. - 
everything down to the last nut and bolt - 
ONLY 45'- with plans. 
Postage, etc., 2/ -. (C.O.D. 2/- extra.) (Parts 
sold separately. Priced parts list and plans 
1 /8.) RUSH YOUR ORDER TODAY! r .COaCORD ELECROS 

210, Church Road, Hove, Sussex 
Dept. 
PW23 

Orders receive prompt attention. ('Seques accepted. Cash on delivery 2'- extra. Please print name and address In block letters. 
suppliers to. Schools. Universities. Government and Research Establishments. Complete range of components and 
valves stocked. Regret no C.O.D. abroad. DEMONSTRATIONS DAILY AT WORKS. 
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Tel: Mitcham 6201 

Open Daily to Callers 

All Valves Brand New 

and Fully Guaranteed 

211 STREATHAM ROAD, MITCHAM, SURREY 
Special 24 Hour Express Mail Order Service 

OZ4 5 9 
AS 6 - 
A7 14 6 
D5 14 - 
D6 10 = 
HS 10'6 
L4 6- 
LNS 46 
N5 106 
R5 9- 
S4 8-6 
SS 9- 
T4 5'6 
U5 10' 

2D21 8 6 
2X2 S'- 
3A5 12'6 
3D6 14 6 
304 8- 
3Q5 10 6 
354 8- 
3V4 9- 
5R4GT 9-- 
SU4G 7!- 
5V4 9'6 
5Y3GT 8/6 
5Z3 I0'- 
5Z4G I0- 
6A7 18'6 
6A8 10'. 
6AB8 9;- 
6AJ8 9 6 
6AK5 8 - 
6AK8 7;6 
6AL5 6'_ 
6AM 4f 
6AM5 Sr- 
6AM6 5 6 
6AN5 76 
6AQ5 8,'3 
6AQ8 f.'3 
6AT6 8 3 
6AU6 10'- 
6B7 IO,r- 
688 4,- 
6BA6 7!6 

68E6 7;6 
6BG6G 21í- 
6816 7¡6 1787 

6BW6 I8'6 
6BW7 6'6 
6BX6 7;- 
61317 7'6 
6C4 616 
6C5GT 8- 
6C6 64 
6C9 12;6 
6C10 12'6 
6CD6G 276 
6D1 
6D2 SI- 
6D3 I5! 

RMI 
RM2 
RM3 
RM4 16/6 
RM5 22/- 

6CH6 12'- 
6ESGT 10 
6F1 IS 6 
6F6 6 

99 6F7 1 

6F12 4 y 

6F13 17;6 
6F14 17-6 
6F15 14 9 
6FI7 12 - 
6F33 56 
6H6 2 
6JSGT 4 6 
616 7 6 
617GT 9 6 
6K7G 3- 
6K7GT 10 6 
6K8GT 12 6 
6K25 19 6 
6L1 15'6 
6L6 76 
6L18 12`6 
6L19 21 - 
6L34 10'. 
6 30L2 10. 

6LD20 IS 6 
6N7GT 7 6 

6111 10 6 
6M2 10 6 
6P1 17 6 
6P25 19-6 
6P28 26 - 
6Q7GT IO '6 
6SA7GT 76 
65G7 7.6 
65H7 6 6 
6517 S 6 
65K7 7'6 
6SL7GT 6'6 
65N7GT 5'6 
6U4GT 11,6 
6U5 7 6 

6117 7 
6V6G 56 
6V6GT 8 
6X4 5 
6X5GT S - 

8'_ 
7C5 8- 

jD5 15/- 
7D6 IS'. 
7D8 IS - 
7H7 8- 
7K7 10 6 
7Q7 I1 6 
7R7 12 - 
757 10 6 
7y4 76 
8D3 5 6 
9BW6 U 9 
I0C1 I8:- , 

METAL 
6'- BRA I-I-8-I 
8'- I8RA I-1-16-I 
9.- I6RC I-I-16-I 

I4RA 1-2-8-2 
I4RA I-2-83 

I 10C2 27 IO 
IOFI 26'2 
10F3 17 6 
Ion 12'6 
IOLD3 12 6 

'" IOLDII 15.- 
10P13 21- 
IOP14 2Ó - 
IID3 17'6 
IIDS 17;'6 
12A6 6 6 
12AH8 10'- 
12AT6 9;'. 
12AT7 8. 

i 12AU7 9 
12AX7 9 6 
12BA6 9.- 
12BE 9'6 b 

1217GT 196 
I2K7GT 86 
12KSGTI26 
I2Q7GT 8 6 
12SÁ7 8'- 
12SC7 8_ 
12SG7 8 6 
12SH7 4 - 
12517 4,- 
1251(7 8'. 
12SQ7 11,6 
12SN7 17 6 
12Z3 15 - 
13D3 12 6 
14H7 126 
14R7 12'6 
1457 21'- 
I5Á2 17 6 
I5D2 23 9 
19AQ5 10 6 
19BG6G24;4 
20D1 12'6 
20D2 2;:_ 
20F2 26'6 
20L1 266 
20P1 26 - 

20P3 21'- 
20P5 22'6 
25L6GT 9'6 
25Y5 10'- 
25Z4 9 6 
25Z5 9'6 
25Z6 10'é 
27SU 17'6 
30 13 6 
30C1 12'6 
30FS II '6 
30FLI 10'6 
30L1 1 1 6 
30P4 22'- 
30P12 I1:6 
30916 10'- 
30PLI IS.- 

RECTIFIERS 
4'6 " 16RE 
6,'6 IBRA 

88'6 14A86 
I8!- 14A97 
21/- 14A100 

1 

32 13/6 
I35A5 10 6 
35L6GT 10;6 
35W4 8'- 
35Z3 10;- 
35Z4 7/6 
35Z5 9,'6 
40SUA IS/- 

I4ISTH 23'6 
142 15'- 
143 IS;- 

SOCS IS/- 
50CD6G 

21/- 
5OL6GT 9,'- 
6IBT 176 
61SPT 17 6 
62BT 17 6 
75 12'6 
77 12'6 
76 12'6 
80 IO'- 
85A2 12!6 
15062 126 
15083 IS'- 

3038T 
31852/- 

1 

304 7'6 
305 7/6 
328 7'6 329 
807 807 T6 
955 4'- 
9/00/°21 
5763 76 
002 7'6 

9003 7,6 
AC4,PEN 

25/- 
AC5/PEN 

22/6 
AC6 21!- 
ACTP 32!- 
ACHL 12'6 
AC'PEN176 

ACTHL 34'9 

ACVPI 176 
ACVP2 176 
AC2PEN 

21l- 

pENDD21!- 
AZ IS '6 
AZ3I 10'6 
B36 21'- 
665 B'6 
8152 8'6 
8309 9;6 
B329 9'6 
8339 9 6 

B719 9'6 
CBLI 1716 
CBL3I 2I/- Ì 

2-I-B-I 
12-8-I 

I CCH35 
CL4 
CL33 
CYI 
CY31 
D41 
D42 
D63 
D77 
D152 
DAC32 
DAF9I 
DF33 
DF91 
DF92 
DF96 
DF97 
DH63 
DH76 
DH77 
DH107 
DH7I9 
DK91 
DK92 
DK96 
D1-33 
DL35 
DL92 
DL94 
DL96 
EA50 
EABC80 
EAC9I 
EAF42 
EB41 
EB91 
EBC33 
EBC4I 
EBF80 
EBF89 
EBL2I 
EBL3I 
EC90 
EC9I 

ECC32 
ECC33 
ECC34 
ECC35 
ECC40 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECC9I 
ECF80 
ECF82 
ECH2I 
ECH42 
ECH35 
ECLBO 
ECH8I 

8/6 
II!- 
17i- 

23/6 
24,! 

21!- 
12!6 
18'6 
15'9 
15 9 
12'6 
12¡6 
3'6 
5'6 
6;- 

10/6 
7 6 

10 6 
5'- 
7- 
96 
9 6 

IO - 
7; 6 

8/3 
13¡6 
7%6 

9- 
99 6- 

10'- 
9'- 

12'6 
8'6 
9,'- 
9'6 
2!- 
7l- 
7'6 
10%- 

7.6 
5!- 
5/- 
9/6 
9'6 
9,'- 

22'- 
21'6 
9'6 
9'6 

10!- 
5'- 

IS'- 
8'6 

21!- 
8,'- 
9í6 
9;6 
9'6 
96 
5'6 

126 
12 6 
22'- 
IO r- 
9'- I 

9'- 
9/- 

ECL83 
ECH82 
EF9 
EF22 
EF36 
EF37 
EF37A 
EF39 
EF40 
EF41 
AF42 
EF50(E) 
EF50(A) 
EF80 
EF85 
EF86 
EF89 

' EF9I 
EF92 
EF93 
EF95 
EL31 
EL32 
EL33 
EL35 
EL37 
EL38 
EL4I 
EL42 
ELBI 
EL84 
EL85 
EL90 
EL9I 
EM80 
EM8I 
EYBI 
EY84 
EY86 
EY91 
EZ35 
EZ40 
EZ4I 
EZ80 

EZ90 
FC2 
FCI3 
FCI3C 
FW4,500 

FW4,800 

GZ30 
GZ32 
GZ34 
H30 
H63 
HBC90 
HL92 
HL133DD 

HL23 

12'6 
126 
21 - 
17'6 
76 
8 6 
8 6 
5'- 

I5'- 
93 

10 6 
3'6 
4- 
7'- 
6'6 

11 - 
10 - 
4 9 
5 
76 

IS'- 
126 
S'- 

12'6 
12l6 
18 6 
23'9 
10'6 
10'- 
14'9 
7!- 

10'6 
8 6 

10.- 
10,'- 
10 6 
10 6 
9'6 
9!- 
7'- 
76 
7'6 
7.'6 

7 '6 
6 

21 - 
17!6 
21'- 

101- 

RV- 
10'6 
11;6 
13'6 
5 6 
9 6 
9'6 
6 6 

10'- 
12,/6 

CATHODE 

HL23DD 
10'6 

HL4I 12,6 
HL4IDD 

13¡6 
HL42DD 

1 3 ' 6 
HY90 8'- 
IW4'350I0,'- 
1W4,50010'- 
KBC32 9 6 
KF35 8 6 
KL32 10 6 
KLL32 I I .6 
KL35 9 6 
KT2 7 6 
KT32 10 - 
KT33C 10 - 
KT36 28 6 
KT41 22 6 
KT44 13 6 
KT55 22 6 
KT6I 18 6 
KT63 8 6 
KT66 17 6 
KT71 9'- 
KT74 12 6 
KT76 12 6 
KTIOI 25'- 
KTW6I 7/6 
KTW62 7i6 
KTW63 7,6 
KTZ4I 8'- 
KTZ63 10,- 
L63 4 9 
LN309 IS'- 
LZ319 12 6 
MH4 8'6 
MI-104 I7!6 
MI-IL IO!- 
MKT4 (5 7) 

17'6 
MS4B IZÍ6 
MSP4 17,6 
MUI4 9;'- 
MX40 176 
N18 
N19 
N37 18,6 
N78 17'6 
N108 18 '- 
N142 96 
N147 18¡6 
N150 10'- 
NI53 11'6 
N309 II'6 
N329 10'- 
N727 7'6 
N729 8!- 
P2 10'. 
PCC84 9 6 
PCF80 106 
PCF82 9/6 

RAY 

Type 43'69 £10.0.0 

Type 36,44 £8.10.0 

PCL82 I I 6 
PCL83 12 6 
PENA4 17'6 
PENB4 17 6 
PEN4DD 

22,'6 
PL33 18'6 
PL38 23 9 
PLBI 14 9 
PL82 8'- 
PL83 I06 
pL620 21'- 
ppg2A 12;6 
pM2HL 14'- 
PM22A 13'6 
PM24M 21!6 
PM202 16. 

- 

PY31 16 6 
PY32 15;6 
PY80 8'- 
PY81 7,6 
PY82 8'- 
PY83 8 6 

PZ30 18 6 
QP25 14 6 
QP230 17:'6 
QP21 12/6 
RIO 21/- 
R19 19'6 
SD6 8 6 
SP4 146 
SP41 36 
SP42 12/6 
SP61 3'6 
141 22 6 
TDD4 17,'6 
TDD13C 

176 
TH4I 23 9 
TP22 17/6 
TP25 17'6 
U14 159 
U16 10i- 
U18 20 10 - 

U22 10'- 
U24 29'6 
U25 14'- 
U26 12 6 
U3I 96 
U33 21'- 
U35 2I'- 
U37 25!- 
U45 21'- 
U47 21l- 
U50 8'6 
U52 7'- 
U76 7,6 
U78 7'. 
U142 8'- 
1.1145 W- 
U147 V- 
U153 9 6 
U 191 20/- 

TUBES 

U251 17'6 
U281 20 - 
U282 22 - 
U301 226 
U329 17 6 
U339 19 - 
U403 I I 6 
U404 10. 

. 
U801 29-- 
U4020 15 6 
UABC80 8 - 
UAF42 9 6 
UB4I 9 - 
UBC4I 9 6 
UBF80 9,6 

' 
UBF89 8 6 

' UCC85 10;- 
UCH42 9:- 
UCH8I 9;. 
UCL82 12.6 
UCL83 13 6 
UF4I 9'- 
UF42 II '6 
UF80 ff. 
UF85 9;"- 
UF89 
UL41 
UL44 24 6 
UL46 21%- 
UL84 9 6 
UU6 20 11 
UU7 I5,- 
UU8 26,'- 
UY21 15 6 
UY41 7.6 
UY85 76 
VP2B I7;6 
VP4B 17-6 
W17 86 
W76 7/- 
W77 5'. 
W81 6'. 
W142 9,i 
W719 76 
W727 7'6 
XIS I1 6 
X61M 21'- 
X65 23 9 
X66 21'- 
X78 21- 
X79 21'- 
Y61 10 6 
Y63 9- 
Z2I 124 
Z63 7'6 
Z66 19'6 
Z77 49 
Z152 8 6 
2719 76 
ZD152 9,6 

TERMS OF BUSINESS C.W.O. or C.O.D. OBSOLETE VALVES A SPECIALITY. 
2/9 PACKING CHARGE ON ALL C.O.D. QUOTATIONS GIVEN ON ANY TYPE 
ORDERS. POSTAGE 3d. PER VALVE. NOT LISTED. 
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BEULAH 
ELECTRONICS 

offer a highly competitive Range of 

TEST EQUIPMENT! 
MODEL 0 -12U F Laboratory 5 

OSCILLOSCOPE 
Here's an instrument 
to give laboratory ser- 
vice at less than utility 
'scope price! The 
large flat screen ensures 
great accuracy and faci- 
litates observation. An 
outstanding feature 
is the use of a patented 
sweep circuit of ex- 

ceptional range which covers 10 c /s. to 
over 500 Kc /s in five steps, many times 
thesweep range of other 'scopes. 
Gold- plated printed- circuit. Large Sin. 
Flat Screen. Wide Band Amplifier 
for TV and F.M. Servicing. Vertical 
Bandwidth 3 c /s. to over 5 me /s. Elec- 
tronically stabilised power supply 

244 complete with 411 -page Handbook 
plus carriage. 

MODEL 0 -I2U (in Kit Form) E34. ISs. 

MODEL V -7A /F 
VALVE VOLTMETER 

BEULAH 
ELECTRONICS TEST EQUIPMENT 

IS CONSTRUCTED FROM 
THE FAMOUS 

HEATHKIT SERIES 
FACTORY ASSEMBLED! 

FACTORY WIRED! 
FACTORY TESTED ! 

Officially approved by 

DAYSTROM LTD. 
DEFERRED TERMS ON MOST 
ITEMS GLADLY ARRANGED ON 

REQUEST. ASK FOR DETAILS. 

Internationally 
Famous 

Performance and pro- 
fessional appearance 
equal to many higher 
priced instruments. 
Gold -plated printed - 
circuit. 
High Input impedance 
(11 megohms). The 
V -7A measures A.C. volts (0 -1.5, 5, 15, 50, 
150, 500, 1,500) R.M.S. and A.C. volts (0-4, 
14, 40, 140, 400, 1,400 and 4,000) pk.- to-pk. 
D.C. volts (0 -1.5 5, 15, 50, 150, 500, 1,500). 
Ohms (with 10 ohms centre) Xl, X10, X100, 
X1000, X10K, X100K and Xl megohm. 

£19 complete with 32 -page Handbook. 

MODEL V -7A (in Kit Form) E13 

MODEL AG -9U /F 

AUDIO 
SIGNAL GENERATOR 
Wide Band (10 c /s. to 100 Kcs.). 
Less than 1% distortion (20 c /s.- 
20 Kc /s.). High grade 200 to f.s.d. 

meter with large scale for precision measurement. An in- 
valuable instrument for hi -fi audio and many ultra -sonic and 
I.F. applications requiring an almost perfect sine -wave signal, 
without the necessity of expensive filters. The instrument has 
a very well- designed power supply which includes a double - 
wound mains transformer with a very effective smoothing 
circuit. Eight different switch selected voltage ranges covering 
from 0 -0.003 f.s.d. to 0 -10V. f.s.d. 

£26. 3S. complete with 24 -page Handbook 

MODEL AG -9U (in Kit Form) E19. 3s. Od. 

MODEL O.S. I/F 
New Low Priced Service 

OSCILLOSCOPE 
This is an ideal light and compact 
portable 'scope for the serviceman, the 
overall dimensions being Sin. x Stn. x 
141in. long at a weight of 101 lbs. 
Specification 
Time Base 10 c's. to 100 K /cs. and 
50 c,s. sine wave sweep. X amp. Sensi- 
tivity 1 V /cm. at 1 Kc/s. Calibration 
1 v., 10 v. and 50 v. peak to peak available on front ppane& 
Valve Complement. 2- ECF80, 2 -EF80, 1- ECC82, 1 -EZS0, 
C.R. Tube 1 -3AFP1 or equivalent (21in. dia.). 
Power Requirements, 200 -250 volta, 40-60 c /s. A.C. 40 watts 
(fused). 

£26. 7S. 6d. plus carriage 
MODEL 0.5.1 (in Kit Form) EIS. I9s. 6d. 

PLEASE SEND CASH WITH YOUR ORDER NOW OR ASK FOR ILLUSTRATED 
LEAFLETS TODAY stating instruments in which you are interested. 
DIRECT T.V. REPLACEMENTS LTD. 
Dept. PW /I0 
138 Lewisham Way, New Cross, London, S.E.I4 
(The Largest Stockists of 
specialised TV Replacements in 
Great Britain) 

SOLE DISTRIBUTORS for 

TIDeway 6666 

Day and Night Service. TIDewoy 6669 

BEULAH 
e i]LZaCfZ'IR.O11fZOi 

Here are some of the other top -grade 
instruments available, FACTORY 
ASSEMBLED, WIRED AND TESTEID 
in the "Heathkit" range - 
Resistance'capacitanco Bridge 
C -3U F E13 2 6 
MODEL C -3U (in Kit Form)........ -.. - E7 i9 S 
Audio Valve Millivoltmeter 
AV -3U'F . _..__.... E19 19 a 
MODEL AV -3U (in Kit Form)... , E13 18 6 
Audio Wattmeter AW -I U,'F._...._ E19 19 0 

MODEL AW -IU (in Kit Form)...._ L13 18 6 

Electronic Switch S -3UIF EIS IS e 

MODEL S -3U (in Kit Form) E9 IS S 
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A.C.ID.C. Multimeter Kit 
Ranges: D.C. volts 
0-5, 0-50, 0- 100, 0 -500. 
0- 1,000. A.C. volts 
0-5. 0-50, 0- 100, 0 -500. 
0 -1,000 D.C. milli - 
amps 0-5, 0 -100. 
0-500. Ohms 0- 50,000 
with internal bat- 
teries. 0- 500,000 with 
external batteries. 
Measures A.C. /D.C. 
volts. D.C. current 
and ohms. All the 
essential parts in- 
cluding metal case, 21n. moving coll 
meter. selected resistors, wire for 
shunts, range selector, switches, 
calibrated scale and full instructions, 
price 19/6. plus 2'6 post and insurance. 

TRANSISTORISED 
STETHOSCOPE. 

Trace signal right through: 
Radio, T.V.. Tape amplifier, 
Hi-Fl, etc. - simplest way 
to fault find -carry it like a 
fountain pen -all parts in- 
cluding transistor barrel 
crystal, everything except 
battery. 126 plus 116, 
Battery 8d. -data included 
or separately 1/6. 

UNIQUE OPPORTUNITY 
TO BUILD FINE 

TRANSISTOR SET 
Constructor's parcel consisting of 
cabinet approx. size 4f x 3i x lain. 
with handle 
and embel- 
lishment as 
illustrated. 
turning dial 
tuning con- 
densers and 
easy to fol- 
1ow con- 
structional 
data. Price 
22/6plus26 
post and in- 
surance. You can 
build a pocket transistor set 
as currently being sold at 17 gns. We 
can supply all necessary parts at 
highly competitive prices. Alterna- 
tively build your own circuit. Circuit 
diagram and constructional data 
supplied separately, 1/8. 

PHILIPS 
TRANSCRIPTION 
U NIT 

Philips AG 
2009 Record 
Player, 4 speed. 
Ideal for the en- 
thusiast. Pick -up 
arm wired for stereo. 
fine adjustment on all 
four speeds. Contin- 
uously variable pick -up 
weight (2.12gms.). Supplied 
with Phillips Hi -F1 crystal 
type AG3019 for micro-groove 
and 78 r.p.m. Frequency response 30- 15.000 c /s. Pick -up 
lifting and lowering device. Individually balanced 
heavy turntable. Muting switch. Can be uscd with 
any amplifier or radio set. Complete with monaural 
pick -up £10.10.0. or 2 ans. deposit and 20 fortnightly 
payments of 10'-. Available also with stereo head. 
diamond or sapphire stylus. Prices on request. 

The Taylor Meter 
Model I27A 

A pocket size meter but with 
a big scale and a sensitivity 
of 20.000 Ohms per volt D.C., 
therefore an ideal unit for 
television servicing - ro- 
bustly made and complete 
with leads and prods -20 
ranges as follows: 
D.C. current 50 micro -amps. 

to 1 Amp. 
D.C. voltages-0-1,000 volt ln 
seven ranges (25 KV. with 
external probe, optional 

extra). 
Volts A.C. -0.2,500 in six 

ranges. 
Ohms -0 -20 Ohm in three 
ranges (self -controlled). 

Self -contained, sain. movement. Price £10 or 10/ - 
deposit and 21 fortnightly payments of 10 / -. Non - 
callers add 5.'- carriage and insurance. 

Building A Scope 

8 Sin. oscilloscope tube American made 
Type No. 3FP7. Octal base 6.3 v. 0.6 

C} amp heater, electrostatic deflection. 
O Brand new and guaranteed. 15/- each, 
O plus 1/6 post and insurance Com- 

plete With circuit diagram. 
O "Dim and Full" Switch 
O Particularly useful for controlling 
C photoflood lamps which have only a 

short life at full brilliance. This 
dy toggle switch has three positions: 

the first position puts two lamps in 
series at half brilliance for setting 
up, the second position is off and the 

O third position full brilliance for the 
121 operation shots. Also useful for 
O controlling night lights, heaters, etc., 
O etc. Price 3,9 each, post 9d. Circuit 
O diagram included. 
O Morganite Potentiometers 
X g Single and 2 -gang O types available. 
O standard size with 
O good length 0 spindle, all 

O 
O new 

l 
and 

Singe typ es. s. 1/- 
G each, values avail- 
O able: 5K, 10K, 
O 25K, 50K, 100K. 250K. 1 meg., 2 meg. 
O Gang type 3'- each -values available: 
O 5K a5K, 100K4 100K, I meg. j, i meg., o meg. 2 meg. 

TRANSISTOR 

LOUDSPEAKER 

RADIOS 

Resell, guaran 
teed. Nothing can be 
more disappointing 
than to find that 
despite care in mak- 
ing up, your little 
radio ,just will not work. This is unlikely to happen 
with our kits, but if it does, send it in for service, 
we guarantee good results. 

Two Models 
Pocket 3 for strong signal areas, uses two transistors 
and one diode, price 27/8. 
Pocket 4 uses three transistors and one diode and has 
refinements for receiving weak stations. price 42/8. 
Every kit complete to last nut and bolt, with proper 
case, tuning condenser, and miniature loudspeaker. 
Our kits do not need external aerials, also they may 
be built in stages to car radio output. Post and 
insurance 2/6. 

Making a Solder Gun 
A 7- second solder gun of the type 
costing 23 -24 was described in 
"Practical Mechanics ". Only 
two essential parts are required 

-(a) the transformer and (b) the push 
switch. These we can supply at 11'8. plus 
2'- post. The rest of the parts you will 
have in your own "Junk" box. Copy of the 
article concerned given free with the kit. 

Component Storage 
Drawers 

Stout board construction 
the.,., drawers are ideal for 
small parts. Supplied com- 
plete with simple erection 
instructions -1 /6 each or 12 
drawers each 6 x 21 x 61in.. 
13 6, post 2, -. 

Hi -Fi Snip Infinite Wall Baffle 

Nicely 
veneered 
and pol- 
lshed.Corner fitting (at- 
taches to pic- ture rail). 
Takes up no floor space. 
Gives really fantastic re- 
sults with only 
low -price 8 in. speaker Fit- 
ting for tweeter. Only 45,- each, 
carriage and insurance 3,6. 

Speaker Bargain 

12ín. Hi- fidelity loudspeaker. High 
flux. Permanent magnet type with 
standard 3 ohm speech coil. Will 
handle up to 12 watts. Brand new 
by famous maker. Price 32!6, plus 
3/6 post and insurance. 

Yaxley Switches 
1 Pole 3 Way 1/6 
1 Pole 5 WaY 2/- 
1 Pole 11 Way -2/6 
1 Pole 12 Way 3/- 
2 Pole2 Way 2/6 
2 Pole 4 Way 21- 
2 Pole 6 Way 2/6 
2 Pole 8 Way 3/8 
2 Pole 12 Way 46 
3 Pole 3 Way 18 
3 Pole 6 Way 3.8 
4 Pole 4 Way - 3/- 
6 Position Shorting 2/- 
6 Pole 3 Way 2/8 
6 Pole 3 Way 3/8 
8 Pole 2 Way 2/- 
9 Pole 3 Way 2/6 

12 Pole 2 Way 2/- 

Miniature 
Microphone 

American made. Dy- 
namic type, real 
bargain at 2/6, plus 
6d. postage. 

Charging Switchboard 

Offered at about one -twentieth of 
original cost. This is an ex- Govern- 
ment switchboard. It contains 
three reverse current relays, one 
voltmeter, one main ammeter. two 
secondary ammeters and three 
variable resistors for controlling 
circuits. These are original cases. 
Price £2.15.0. Carr. 10 / -. 

1foi0O000OGO00G00000ß00O0G0GO0OOO000OGO0000000000000000OGG0OOGO000000 

www.americanradiohistory.com

www.americanradiohistory.com


October, 1960 PRACTICAL WIRELESS 479 

4 0:300000000000000}Æ4 000443E}45)C 7 000000004QÆ 000000000}d0?400000000041 
Suppressor Condenser Another Battery Charger Bargain SPECIAL THIS MONTH "u" 

Components Would Cost More 
Twin Twisted Lighting Flex - 
equivalent 14/36, rubber insulated, 
cotton covered, 19/6 per 100 yard coil. 

O Moving Coll Meters 
0-500 microamp Sin. flush ..17/6 
250 -0-250 microamp 21ín. surface2q18 O 
605 mp 211n. surface]. 0 

5-0-5 mllllamp 2í1n 
0.30 milltamilitant') 2tin. 

, 
flushflush.. .1.17 

/6 
7 /8 

0 -100 mllllamp 211n. flush ..15 /- 
0-300 mllilamp 21ín. flush. .15/- 
0-500 milllamp 21in. flush..15 /- 
Unbreakable Mains Lead type of 
lead fitted to electric razors makes 
fine lead for test meters and any other 
devices where subject to continuous 
bonding. ̀ Twin figure eight construc- 
tion. soft Cream P.V.C. covered. 
Normally costs 2/- per yard. Three 
Eft. leads for 2/ -. 
Filament Transformer, 6.3 v., li 
amp, 6/g. 
0,3 Amp Dropper -tappings marked 
200!220, 250, 3.6. 

Stop your drill or 
other ap- 

AggwrtY pliantes interfer- 
ing with your or your neighbours' 
radio or television. Simple Instruc- 
tions given. 1.8 each. 12/- dozen. 

Car Battery Charger -ready -made 
high output battery charger in stove 
enamelled sheet steel louvred case. 
New, complete and ready to work. 
Rated at 12 v. 5 amps. and variable 
rate selector for trickle charging, 
also a meter to show charging rate. 
Suitable for 230 /250 A.C. mains. 
Special snip price of 65 / -, plus 3/8 
post and ins. 

®Ti® Motor Snip 
Miniature motor 211n. long x 
lain. diameter, laminated poles iGp 
and armature. separate winding 
for reversing. Operates off 2O -30 v. 
D.C. or oft A.C. mains through 
etepdown transformer. Original cost at least f3 each. 
Snip price for one month only 8/6, plus 1/6 postage 
and insurance. 

Fluorescent Light Bargain 
Kit of parts comprising: choke, two 
lamp holders, starter holder and star- 
ter, 90 watt, 10,8, 80 watt, 23/6. Plus 
2/- post and Insurance. 

W.D. Circuit Details 
Diagrams and other information 
extracted from official manuals. All 

/6 per copy, 12 for 15/-. 
1134 R.109 

BC.348 HRO Receiver 
BC.312 R28 /ARCS 
R.103A R1116 /A 
BC.342 RA -113 
RA -1B AR86D 
R -208 AN /APA -1 
It-1 

76 
R- 1132A /R -1481 R.T.18 
R -1147 CAY- 46 -AAM- 
R -1124A RADAR 
R -1082 
R -1355 Indicator 62A 
B.C.1206 -A/13 IndicatOr A.S.B.3 
B -455 -A (or -B) Indicator 62 
B -454 -A (or -B) Indicator 6K 
B-456 -M -A (or -B) R.F. unit 24 
Transmitter T1154 R.F. unit 25 Fifty -eight walkie R.F. unit 26 talkie R.F. unit 27 
Frequency meter Wireless set No. 18 

B.C.221 Demobbed valves 

Cabinet 
Snip 

This f nelcabinet as Illustrated but 
less control board and knobs is avail- 
able at a special snip price of 12.6. 
Plus 316 post and insurance. Size is 
131 x 9 x 41n. and It is nicely covered 
in two tone hC.1. fabric:. 

Thermostats 

Useful for the control of appliances 
such as convectors, gluepots, 
vulcanisers, hot plates. etc. Ad- 
.iustable to operate over tempera- 
ture range 50-550 dew. F., fitted with 
heavy silver contacts. 8.6. Other 
types: 11 amp.. 3'6: 5 amp.. 8'6:2 amp. 
QMB. 5/6: 15 amp. QMB. 15 - amp., 
encased wall mounting type, 2916. 

Transistor Set 
Cabinet 

Very modem cream Output Transformer-standard pen- cabinet. size 55 x 3 x 11 Iode -4/8, multi ratio, 8,6. 
in. with chrome handle, 
tuning knob and scale. Iii -metal Strip with heavy duty con - 
Price 7/6, plus 1/8 tact -ideal for thermostat, lire. 
postage and packing. lamp. etc., 2.16. 

Re- gunned Tubes 
We offer television 
tubes which have had 
new gun assemblies, 
new getters, new 
screens and have vir- 
tually been rebuilt as 
new. 

12ín. £4.19.6 
14ín. 25.9.6 
171n. 95.19.6 

Non -callers please 
add 10/- carriage 
and insurance. 

Fine Chassis by Armstrong 

The AF208 handbullt to the traditional Armstrong standard 1s ideal for building into a new set -up or for bringing that old favourite up to date. 
FM 87 -108 Mc/s. AM 187 -570 mtrs. 

5 watts output -15db neg. feedback -separate base and treble -2 compensated inputs for pickup- frequency 
response 30-22 thousand C.P.S. Plus or minus 2 db. Tape, record and playback facilities. Price 22 ans. 
or H.P. terms on request. 

Band Ill Converters 
Suitable Wales, London, 
Midlands. North, Scotland, 
etc. All the parts including 
2 EF80 valves, coils, fine 
tuner, contrast control, con- 
densers and resistors. (Metal 
case available as an extra.) 

Price only 19.'6, plus 28 post and insurance. Data free 
with parts or available separately. 1 6. 
Please send two more kits, the one you sent last week is 
performing magnificently. We receive this sort of letter 
every day of the week, so if you have hesitated because 
you thought our kits too cheap you need hesitate no 
longer. 

Neon Lamp- midget wire ended, 
ideal mains tester. etc., 2! -, ex Govt., 
1/6. 
5 amp, 12 v. full -wave Charger 
Rectifier, normal price 17/6. Price 
10 / -, plus 1/6 post and ins. 
Install those extra points. 3.020 
twin flat T.R.S. cable. Big purchase enables us to sell this at 45/- per 
100 yds., carriage 8/8. 
Head Phones. DLRS. Ideal crystal 
sets, etc., 8/6, plus 2/- poet. 
t'oodmans Multi Ratio Output 
Transformer. 6 watt, 8 ratlos, from 
12-1 to 72 -1. Centre tapped for push/ 
pull, 7/6. plus 1/ -. 
Ditto, unbranded, 816, post 
Cold Cathode Valve CV413. Voltage 
regulator or trigger switch- unused 
but ex- equipment, 2/6 each. 

Tag Panels. Ideal for constructors. 
experimental circuits, etc., 3 of each 
of 12 different types, 5/ -, post 1/6. 

Belling Lee /BA fully insulated 
terminals for mounting through 
metal panels, 1.6 each. 

Terminal Heads, insulated 4BA. 9/- 
doz. 0.1 mFd. 350 v. Small tubular 
metal cased condensers made by 
Dubilier, 2/6 doz. 

50 Assorted Resistors. Well mixed 
and useful values k and 1 watt, 5/- for 
50. Ditto, but 1 watt. 6/6 for 50. 

Mains Transformer. Standard 230 v. 
input 250 -0-250 at 80 mA.. 6.3 v. at 5 A., 
12/6. post 116. 

Toggle Switch. Standard metal body, 
type with round dolly, fixing ring and 
on /off indicating plate, 1/3 or 12 /- doz. 

Metal Rectifier. 250 v. 60-80 milli- 
amps., ideal for mains set or instru- 
ment or to replace that expensive 
valve, 4'6. 
Screened Cable. Rubber covered 
flexible with metal braiding, ideal for 
microphone or gramophone exten- 
sions, 4d. per yd., 301 - per 100 yds. 

ELECTRONIC PRECISION EQUIPMENT LTD. 
* Orders received by post are despatched from our warehouse, Dept. 7, 66 Grove Road, Eastbourne, and to save time, please 

post your order to this address. Please include enough for postage. Callers, however, should use one of the following addresses: 
Electronics (M.P.) Ltd.. larcironlrs 'Ruislip) Ltd., Electronics (Croydon) Ltd.. Electronics (Finsbury Park) Ltd.. 
MO High Street North. 42-46 Windmill Hill, 260 London Road. 29 Stroed Green Rd.. 

Manor Park, E.í2 Ruislip, Siddx. Croydon. Finsbury Park, N.4. 
Phone: Ilford 1011 Phone: RUISLIP 5780 Phone: CRO 6558 Phone: ARChway 1040 
Half day Thursday Half day Wednesday Half day Wednesday Half day Thursday 

8 
O 

8 
O 

O 0 

8 
8 
O 
O 
O 
O 
0 
0 

0 
O 

O 
O 

8 
O 

0 

8 
0040OOOOO000000O00004O0E:dO40Æ?000OQO4O4000404040000000000000000OOC?O4í7 

www.americanradiohistory.com

www.americanradiohistory.com


4R0 PRACTICAL WIRELESS 

LOTS a LOTS o 
TINKERS, TAILORS, 

SOLDIERS, SAILORS, 

AIRMEN, APPRENTICES a Ordinary Chaps 
like You and Me Are Learning 

BASIC ELECTRICITY - BASIC ELECTRONICS 

THIS NEW PICTURE BOOK?WAY 

Why don't you too? 

read what HOBBIES WEEKLY says:- 

October, 1960 

GC ... such a wonderful means of learning ... " 
cc 

... there can be no better gift from father to son ... " 
cc 

... The visual aid system is employed in such a manner as to 
make one's journey through the cartoon -type illustration pages 
an exciting passage of easily assimilated knowledge ... " 

and what THE A.E.U. MONTHLY JOURNAL says:- 

* " ... The publishers of this set of books describe them as `a 

brilliant new illustrated course' in the subject, and I am inclined 
to agree with them ... " 

COUPON - SEND NOW 
please send me your FREE prospectus describing your four 

ILLUSTRATED COURSES of ELEMENTARY TECHNICIAN TRAINING 

BASIC ELECTRICITY (5 PARTS) - BASIC ELECTRONICS (6 PARTS) 

BASIC SYNCHROS AND SERVOMECHANISMS (2 PARTS) 

In preparation BASIC RADAR (5 PARTS) Ready 1961 

NAME 

ADDRESS 

To THE TECHNICAL PRESS LTD. 

112 WESTBOURNE GROVE 

LONDON W.2. 
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BARGAINS MONTH! DON'T MISS THESE! 
TV TUBES! 
REPLACEMENT REBUILT 
12 MONTHS' GUARANTEE 
Terms available over 20 weeks 
Carr. & Ins. 15:6 

21" TUBE £8.10.0 f2 ALLOWED ON 
17" TUBE £7.10.0 OLD TUBE 

12" 14" 15" TUBES ON 
OLD TUBE £5.10.0 1 

RECORD PLAYER CABINETS! 

for STEREO sound! 
WITH EXTENSION 
SPEAKER CABINETS 

99/6 or Terms 

1 9 6 0 S h o w 
Model Portable, 
in two tone col- 
ours. Extension 
speaker cabinet 
secured in lid. 
Size 18 x 14 x 8} 

in. high. This stereophoeic 
player retails complete, at 35 gns. in the shops 
today. Ins. and Carr. 5 ;6. 

TELEVISIONS! 17" Complete 
19 Gn 

Cash or Terms as follows: L7 deposit and 

se 29 weekly payments of IS!-. Carr. and 
Ins. 25; -. 

ITV /BBC. Beautifully styled polished cabinets. These are table 
models with the option of contemporary legs fitted (2 gns. 
extra). 17in. rectangular tube guaranteed for 12 months. 
Valves and chassis guaranteed for 3 months. (Chassis salvaged 
but reconditioned.) Where possible personal collection is 
advised. 

R. P.2 
S9/6 
or Terms 

Made by fam- 
ous manufac- 
turer. In polka 
dot cloth with 
clipped lid and 
carrying 
handle. Size 16 

x I41 x 8 }in. 
deep. Carr. & 
Ins. 4/6. Will 
take B.S.R. 

Monarch 4 -speed Autochanger, (6.19.6. 7 x 
4in. Elliptical Speaker 15'9, and ¡our Mk. 0.1 
Portable Amplifier, 59/6. 

SWIM 
CHASSIS ! 

79/6 
OR TERMS1 

Five valve superhet chassis SUITABLE TO CONNECT 
incl. Bin. P. M. Speaker. Four WITH RECORD CHANGERS 
control knobs (tone, column, B.S.R. MONARCH 4 -speed 
tuning, w/change). Four autochanger £6.19.6 
wavebands. A.C. Carr. and COLLARO CONQUEST 4- 
Ins. 5/6. speed autochanger £6.19.6 

This contemporary cabinet 
in two -tone grey rexine is 

ideal for the modern home. 
Added attraction is the cream 
plastic speaker fret. Press 

button lid, lock. Fittings for 
screw in legs. Internal meas- 

urements 14} x 18 x 
deep. Carr. and Ins. 5/6. 

TAPE RECORDER CABINET! and COMPLETE TAPE RECORDER! 
DE -LUXE MOD EL 

ONLY 29/9 
Beautifully made Tape Re- 
corder Cabinet. Size 13 x 
10} x Tin. Covered in. two- 
tone coloured rexine cloth. 
Stylish design. Carrying 
handle and detachable lid. 
Easily adapted to Record 
Player Cabinet. P. & P. 4,6. 

TAPE RECORDER AMPLIFIER 
V 

Çompact, well designed S -valve amplifier. 17.1 9.6 
Qutput 3.5 watts. Valve line up- ECC83. 
Double triode first audio amplifiers. ECL82 Triode pentode 
further audio amplifier and output valve. 6BW6 Bias and 
erase oscillator, EM84 record level, indicator. EZ80 H.T. 
rectifier. Input for mike, radio and gram. Controls: record 
playback volume and on 'off playback tone. Dia. 8} x 3 x 43'ín, 
Ins. and carr. 4/6. Terms. Knobs 216 per set. Beautiful perspex 
dial plate, 3,6. Completed with sockets for mike. Radio and 
superimpose switch. 

DUKE & CO. 621 3 Romford Rd., Manor Pk. 

(LONDON) LTD. E.12 ILF 6001'3 

LIST PRICE 29 gns. 

Now only 18 Gns. 
Famous Manufacturer's 
Unrepeatable Value 
Huge purchase allows us to 
offer at this amazing price. 
Beautfully styled rexine covered 
cabinets. Colours: Red, Grey, Black. Storage space for 
4 tapes, mike and lead. Incorporating latest B.S.R.: 
Deck. LOOK AT THESE EXPENSIVE FEATURES 
Record playback switch and rewind with interlocking device 
to prevent accidental erasure. Tone and volume controls. 
Superimpose and electronic eye. Ample power output 3.5 
watts. Small overall size 141 x 14; x 7 1ìn. Lightweight, 21 lbs. 
Playing time 1} hours. S }in, standard tape. Terms. Carr. and 
Ins. 12 6. Microphone 2T6 extra. Tapes 19 ;9. 

AMPLIFIERS 
Mk. D.I. Brand new. Latest design with printed circuit. 
Dimensions 7 x 24 x Sin. A.C. only. Mains isolated 3 watts 
output. Incorporating EL84 as high gain output valve. Volume 
and tone controls. 59 6. Knobs 2/6 extra. P. & P. 216. 
Mk. D.3. De luxe mode'. Printed circuit. Latest design. 
Dimensions 7 x 24 x Sin.. A.0 only. Mains isolated 3 -4 watts 
outpu., Incorporating the latest ECL82 triode pentode output 
valve giving higher undistorted output. Volume, treble and 
bass control. 89,6. Knobs 3;6 extra. P. & P. 3,6. 
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Technical 
Training 

in Radio, 
Television 

and 
Electronics 

Engineering 
with 

The decision is YOURS. To be a 
success in your chosen career; to 
qualify for the highest paid job .. . 

to control a profitable business of 
your own. Ics home -study courses 
put your plans on a practical 
basis; teach you theory and practice; 
give you the knowledge and experience 
to take you, at your own pace, to the 
top. 
Choose the RIGHT course : 

RADIO & TELEVISION ENGINEERING 
INDUSTRIAL TELEVISION 

RADIO & TELEVISION SERVICING 
RADIO SERVICE AND SALES 

VHF /FM ENGINEERING : ELECTRONIC 
COMPUTERS & PROGRAMMING 

Ics provides thorough coaching 
for professional examinations: 
Brit. I.R E., City and Guilds Tele- 
communication Technicians. C. & G. 
Radio & TV Servicing (R.T.E.R.); 
C. &. G Radio Amateurs. 

LEARN AS YOU BUILD 
Practical Radio Courses 
Gain a sound up-to- professional- 
standards knowledge of Radio 
and Television as you build YOUR 
OWN 4 -valve T.R.F. and 5 -valve 
superhet radio receiver, Signal 
Generator and High- quality Multi - 
tester. At the end of the course 
you have three pieces of permanent 
and practical equipment and a fund 
of personal knowledge and skill. 
Ics Practical Radio courses open a 
new world to the keen Radio 
amateur. 

THERE ARE ICS COURSES TO 
MEET YOUR NEEDS AT EVERY 
STAGE OF YOUR CAREER. 
FILL IN AND POST THIS 
COUPON TODAY. 

You will receive the FREE 60 page 
Ics Prospectus listing examinations 
and ses technical courses in radio, 
television and electronics PLUS 

details of over 150 specialised 
subjects. 

Other I C S courses include : 

MECHANICAL, MOTOR, 
FIRE, ELECTRICAL & 
CHEMICAL ENGINEERING. 
FARMING, GARDENING. 
ARCHITECTURE & 

WOODWORKING. 
SELLING & MANAGEMENT. 
ART. PHOTOGRAPHY, 

etc., etc., 

PLEASE STATE ON COUPON 
SUBJECT YOU ARE 
INTERESTED IN .. . 

INTERNATIONAL CORRESPONDENCE SCHOOLS I 
(DEPT. 170), INTERTEXT HOUSE. PARKGATE RD. LONDON, SWII I 

PLEASE SEND FREE BOOK ON .. 

NAME 

ADDRESS 

OCCUPATION AGE __..... 

10.60 
r 
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RETURN -OF -POST SERVICE 
AMPLIFIER BARGAINS 

LEAK POINT ONE PLUS PRE -AMP. Brand new in maker's 
carton. List £12.12.0. OUR PRICE £10.0.0+ 
QUAD MAIN AMPLIFIER WITH PRE- AMPLLFIER. 
Brand new in maker's cartons. List £42.0.0. OUR 'PRICE 
632.0.0. 
Only one each of the above available. Any can be supplied on 
H.P. Terms. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly /Pmts. 
AVO Model 0 .. £23.10. 0 £4.14. 0 12 of £1.14. 6 
AVO Model 8 with 

fig2,, 

A%O Model 
carrying case 

.. £19.100.. 
0 85. 

.188. . 0 12 of £1. 
0. 

. 8 
AVO Model 7 with 

leather carrying case .. 823. 8. 0 £4.12. 0 12 of £1.14. 6 
AVO Multiminor .. £9.10. 0 £1.18. 0 12 of 14/4 
AVO Multimlnor with 

1 0 11 

TAYLOR 
carrying case 

.. Q1Ó. 
9. 

0 
62. 5. 

0 12 of 15 - 
CABY A -10 .. .. £4.17. 6 £1. 7. 8 3 of £1. 8. 8 
CARY B -20 .. £6.10. 0 £2. 0. 0 3 of £1.13. 4 
Full details of any of the above supplied free on request. 

B.3.R. TD2 .. 

TAPE DECKS 
Hire Purchase 

Cash Price Deposit Mthly /Pymte. 
COLLARD STUDIO .. E15.1Ó. O 25. 

21.19. 
3.12. 0 

6 12 
12 01 £1. 9. 9 

All carriage free. 
All componente in stock for the Mullard Tape "0" Pre- Amp11- 
fier Kit. Fully detailed list available. 

TRANSISTORS 
ALL BRAND NEW STOCK -NOT SURPLUS 

if U LLARD -Audio 0070, OC71. 14/- each 0072 Audio Output 
Matched pair, 341; RF. 0ò44, 28/ -; 0C45, 24/ -. MAZDA- X.8102, XB104, Audio, 10/- each XC101 Audio 
Output. Matched pair, 34/ -: RF. XA101, 23/ -: 
XA102. 28/ -; XA103, 15/ -: XA104, 18/ , 

BLANK CHASSIS 
The very latest blank chassis for the home constructor. Packed 
fiat for easy and safe posting. These are made in bright tin- 
plate and have the top plate and four side channels packed 
flat complete with nuts and bolts for assembly. The top plate 
is completely fiat for easy drilling before assembly. Earth 
connections can be made directly by soldering. Available in 
the following sizes: 7 x 5 x 21n.. 4/9, poet 1/3. 10 z 5 z 2in., 5/13. 
post 1/4. 10 x 7 x 21n.. 8/ -, post 1/6. 14 z 5 z 21n.. 7/3. post 1/6. 
14 x 7 x 21n.. 8/9. post 1/9. 

CATHODE -RAY TUBES 
BRAND NEW STOCK. NOT REBUILDS. 

12 MONTHS' GUARANTEE 
We can supply all BVA branded tubes at the new reduced prices. 
This includes Brinier. Cossor. Emiscope Emitron. Ferranti, 
G.E.C.. Mazda and Mullard. Full list of all available types 
sent on request. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mullard 
circuits. Lot /Anti -Log, 500k. 1 meg.. 2 meg. Log /Log, 250k, 
1 meg., 2 meg. Lin /Lin, 500k, 1 meg. All 10/8 each. 
Denco Chassis for the Mullard circuits. All drilled with 
printed iront panel. 
Three Valve Stereo Amplifier, 22/.. 'Seven watt Stereo Ampli- 
fier 24/6. Stereo Pre -Amplifier, 24/6. 
Pick -up cartridges. B.S.R. TCEIS £9.4.11. Ronette DC284. 
£3.19.8. Both are cum-over types for Stereo. LP and 78 records. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS. TAPE 
DECKS, TEST GEAR. RECORDING TAPES, GRAMOPHONE 
EQUIPMENT. Any will be sent free upon request. 

HIRE PURCHASE TERMS are available on any time. Repay- 
ments may be spread over 3, 6 or 12 months. Details as follows: 
Three months: Deposit 6/- in the E. Service charge 5 per cent but 
Minimum charge of 10/ -. Six and Twelve months: Deposit 4/- in 
the £. Service charge 10 per cent, but minimum charge 20/ -. 
TERMS OF BUSINESS. Cash with order or C.O.D. We charge 
C.O.D. orders as follows. Up to B3. minimum 2/8. Over £3 and 
under £5, 1/6. Over £5 no charge. Postage extra on CASH 
orders under £3. 

AMPLIFIER KITS 
We have full stocks of all components for the Mallard 510, 
Mollard 2 and 3 valve Pre -Amplifiers, GEC 912 Plus. Fully 
detailed list on any of these sent upon request. 
Instruction Manuals. Mullard. All Mullard Audio Circuits 
In "Circuits for Audio Amplifiers ", 9/5. GEC 912. 4/8. All post 
free. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 

Cash Price Deposit Mthly /Pmts. 
RECORD CHANGERS 

COLLARO Conquest 
(Studio O PU) . 

GARRARD 
£1.12 0 8 of 81.4 .7 

C8 PU) 
GARRARD RC210 

GARRAR.D R.C88 
. £8.19.6 £1.19.6 120f 15 /- 

(GC8 PU) .. 816. 8. 0 88.6. 0 12 Of 61.4.0 
GARRARD 

PU) .. 
(008 PU) . .. £18.12.8 88.15. 0 12 of £1.7.3 

B.S.R. UA8 Monarch 
(TC8 P U ) . . . V. b. 0 £1. 9. 0 6 of ß1.ß.8 

B.S.R. UA14 Monarch 
(TCB PU) .. 

B.S.R. UAIl Monarch 
88.16.0 81.16.0 12 of 1817 

(TOSS Stereo /LP /78) £9.18. 0 £1.18. 0 12 of 15/- 
SINGLE RECORD PLAYERS 

GARRARD TA (GC8 PU) £8.110.0 £1.14. 0 12 of 13/- 
B.S.R. TU9 (Toe PU) .. £4.10. 0 £1. 5. 0 3 of £1.5.0' 
COLLARD RPIS4 

(0. P or T PU) .. 
COLLARO RP391 

28.18.11 £1.16.11 12 of 18/7 

(O. P or T PU) 89.18 9 £1.18 9 12 of lb /- 
E.M.I. 

0 1 (ADDS Stereo 
TRANSCRIPTION UNITE . 0 12 of 10 /8 

COLLARD IT /200 
(TIM PU) .. £18.18. 0 £3.15. 0 12 of 81.7.4 

CMotorroonly .. .. £13.18. 3 £2.15. 3 12 of 21.0.5 
GARRARD 4HF 

(GCE PU) . .. .. £18. 9. 9 £3.15. 8 12 of 61.7.0 
Many of the above can be supplied for stereo working. See our 
Gramophone Equipment List for details. 

JASON FM TUNERKITS 
Three Jason F.M. Tuner kite with variable tuning are now 
available to the home constructor. Brief details are given here 
and our illustrated list is available free. 
MOST IMPORTANT. We take great pains to see that every 
item needed is included in our kits and also that all items 
are entirely suitable in every way. This should be borne In 
mind when comparing prices. 
Hire Purchase Terms are available on any kit. 
INSTRUCTION MANUALS. All our kits include the intima- 
tion manual. but this can be supplied separately if required. 
Data Publications booklet describing FMTI, 2. and 3. 2/10: 
J.T.V.2. 3/10; Mercury 2, 3/10. All post free. 

STANDARD TUNERS 
FMTI. Supplied complete with a chassis -panel assembly 
fitted with a gold hammer finished panel and glass dial. Four 
EF21 valves are used and an external power supply is required. 
Completo kit 68.19.8. Power Pack Kit 69.1.0. 
PMTS. This is a new version of the FMTI and Is supplied with 
a complete cabinet -chassis assembly which can be mounted In 
a cabinet or stood on a shelf. The circuit employs four EF80 
valves and the power supply can be built into the cabinet if 
desired. Complete Kit less power supply 67.17.8. Kit with 
power supply £9.16.0. 

FRINGE TUNER 
FMTI. This is a fringe tuner using the same cabinet assembly 
as the FMT2 described above. The tuner is fitted with variable 
AFC and uses five EF80 and one ECC81 valves. Kit less power 
supply 69.19.6. Kit with power supply £11.18.0. 

F.M. /TV SWITCHED TUNERS 
Kits for two new Jason F.M. /ITV Sound switched tuners are 
now available. Both incorporate the latest "Fireball" Turret 
Tuner which gives switch positions for the three BBC Pro - 
grammes as well as BSC and ITA TV Sound. A.F.C. is fitted 
to ensure freedom from drift. 
JTV2. This tuner is complete with power supply In a cabinet 
which can be used either for shelf or cabinet mounting. 
Complete kit £1.14.0. 
MERCURY 2. This is similar to the JTV2 but has no provision 
for power supply. It is mounted on a small chassis with 

printed 
front panel and is intended for cabinet fixing. Complete 

£5IPOR'l'ANT. When ordering JTV2 and Mercury 2 kits It 1s 
essential to give the TV channels and F.M. stations required 
on the tuner. 

WATTS 11A1110 
(MAIL ORDER) LTD. 

54 CHURCH STREET, WEYBRIDGE, SURREY 
Telephone : Weybridge 4556 

Please note: Postal business only from -this address 
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HARVERSON SURPLUS CO. LTD. 
83 HIGH STREET, MERTON, S.W.I9. CHERRYWOOD 3985/6/7 

THE 
ANGEL 

A Pick 
priced 
offered 

WORLD FAMOUS E.M.I. 
TRANSCRIPTION 

P.U. (Model I7A) 
MONAURAL AMPLIFIER 

bCCS 

xao 

This amplifier as Illustrated made by 
leading manufacturer. Mullard valves- 
ECC83, EL84 x EL84, EZ80. Bass Treble 
and Volume on remote panel. Elegant- 
Knobs. OUR PRICE one month only 
E4.16.6 plus P. & P. 3/6. 

HARVERSON T.R.F. 
EASY FOUR KIT 

E, 
9 

....c `B '., 04 fi 
t i u6 

a r.s ̂ g Crya rF,t Çk` 

si 
a 0 e i,i -' 

"- -` "' "'` 
All parts and theoretical wiring 
diagram only. 
OUR PRICE [4.0.0 
Plus P. & P 3/6. 

II 1 

-.-- . -' l 
I- 
-up for the connoisseur originally 
at [17.10.0. The last remaining few 
at E4.10.0 Plus P. & P 5/- 

1/6 H.P. MOTOR / 
140 Watt (Approx. 
I/6 H.P. ). Series 
wound, 220/250 `" - volt 50 cycle mo- 
tor. Off load 14,000 ® 

' 
rev /min. on load 

rsaw Ideal 
small saw, sewing 
machine etc % 
post free. 30/- 

WHY NOT VISIT US? 
Our new retail premises at Jí 
High Street, Merton. London g 
S.W.19 are London's biggest 
walk around shop. I,000's of 
bargains all enthusiasts wel- g 
come, no obligation to buy. 
I min. South Wimbledon Tube 

EXTENSION SPEAKER 
An attractive 

2äid .`i cabinet 8 x 6 x 
i tl 4 tin. fitted with yy{{ 

3 ohm 5ín. 
speaker tom- - 

place with I Sie 

lead, a few 
a 

xf+: 
only. 19/6 f, f / yyl i 

TAPE RECORDER 
* CONTEMPORARY Red and White Tygan Cabinet, 

Size 13+ x 14' x 9; inches. * B.S.R. DECK. * MAGIC EYE tun,nz. * INPUTS for RADIO and MIKE. * VOLUME and TONE Cont -o,s. 
This instrument has ..o ^e seen and neard to be believed. 

Complete with ACOS Xtai Mike. ONLY I8 gns. 

AM, /FM RADIOGRAM CHASSIS 
g famous manufacturer. 220/250 volts A.C. Coverage * y 7t * g 

1000 -1900 m, 200 -500 m, 88 -98 Mc /s. * Tuned by 5 "Piano 
Keys" -Off, LW, MW, FM and Gram. * Sockets for P.U., Ae, 
E, Extn. Spkr. and Dipole. * Tuning and tone controls fitted. * Valves, ECH81, EF89, EABC80, EL84, ECC85 and EZ80. 

SO Only at ridiculous price of 12 gns. plus 8/6 P. & P. 

STEREOPHONIC AMPLIFIER £5.10.0 
Complete with 2 Loudspeakers Plus 4/6 P. & P. 

This is a compact amplifier embodying the latest features and 
giving a high standard of reproduction, with ample volume. Supplied 
complete with valves (ECL82, ECL82, EZ80), panel, knobs, etc., 
and two specially selected 3S2 matched loudspeakers. We only 
have a few, and we will never be able to repeat this offer at such a 

low price! Don't risk disappointment! Order now! 

TRANSISTOR 
TRANSISTOR qby leading manufacturer. 
First Grade E uivalent OC44. For one 
month only, the first 100 customers 
8/6 post free. 6 for 50/- 

PICK -UP CARTRIDGE 
BARGAI NS 

STUDIO P ... ... 17/6 
ACOS HIGH G. ... 17/6 
E.U. POWER POINT 12/6 
RONETTE 18/6 
G.C.Z. ... ... ... 16/6 

THIS MONTH'S OFFER 
Plessey 6 x 4in. 3S2 Loudspeaker, 14/- each. 7 x 4in. Goodmans, 16/6. 
25 amp 2+in. flush mounting meters, new, 7/6. 
12 Assorted Pots. Wire wound and carbon. Switched and unswitched -all useful sizes at I5 /- the 
dozen. Plus P. & P. 1/ -. 

60 Milliamp Chokes at per 2/6 each. 

AMAZING SCOOP -Cossor loin. Tubes. 108 K. New and Boxed, I5 /- plus 6/- P. & P. 
Twin Padded, Grey, Maroon Tracer Mains Lead. Usually 10d. per yard. Our price 15/. per 100 -yard coil. 
IF YOU DO NOT SEE WHAT YOU WANT ON THIS PAGE WE WILL GET IT FOR YOU 
Write (enclosing S.A.E. please) for our list of small parts and accessories for the Constructor. Trade 

willingly supplied. 
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IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIImlllllJIIIIII = P.W. "POCKET SUPERHET" 
Editorial and Advertisement - -FREE BLUEPRINT Offices: 

PRACTICAL WIRELESS 
E George Newnes, I_td.,Tower House. 

E. 
technical staff have recently concluded the design of a 

E Southampton Street, W.C.2. = 6- transistor receiver -the P.W. "Pocket Superhet" -and 
_ George Newnes Ltd., 1960E the first article describing the construction will appear next 

Phone: Temple Bar 4363. 
month. Each copy of the October issue will contain also a large 

- Telegrams: Newnes, Rand, London. E."--- blueprint (15in. x 24i n.) which will be given away free, although 
Registered at the G.P.O. for trans. = the normal price is 5s. Od. The blueprint contains the circuit 
mission by Canadian Magazine Post. __ diagram and large, detailed, chassis wiring diagrams as well 

SUBSCRIPTION RATES 
as a complete list of parts required to build the set. The including postage for one year E 

Inland 0.3.0 per annum E diagrams are extremely clear; the performance of the set excel- 
= Abroad L1.1.6 per annum = lent, and even the newcomer to radio-construction should be able 

Canada 19s. per annum = to build the receiver with little difficulty. Miniature parts have 
E been used throughout resulting in the small size of the receiver Contents = (5+Iin. x 3in. x l }in.) which has also been made possible by very 

= careful circuit design and layout. 
_ E. It is an oft -voiced criticism of home -constructed equipment 
E. Editorial ..: .. ... ... Pá85 = that the final "finish" is poor; this criticism will not be made of 

Round the World of Wireless 486 = the P.W. "Pocket Superhet" for the October issue will also con- 
= Six-Valve Top -Band Tx 488 E details of a special offer of a lightweight plastic case, a 

Resonant Capacity Checker ... 491 = calibrated dial and a chrome -plated handle which will give the 
Low Drift V.H.F. Receiver ... 493 

E On Your Wavelenth ... ... 499 - completed receiver a professional appearance. The demand for 
Radio Show, 1960 ... 500 E the October issue will be great; be sure to order your copy now. 

= Exhibitors at the Radio Show 503 = 
E. Short -wave Listeners' Log -2 504 -E 
E Radio Construction for the - COMMERCIAL RADIO Beginner 507 

E Comprehensive Guitar Ampl- 
fier ... ... ... ... 509E Government's recent announcement of the setting up of 

Mains Dual -wave 2 ... ... 512 
An H.F. One Valver .. ... 516 - THE an inquiry into the future of sound and television broad- 

= Six Valve 9W Amplifier .. 521 = casting in this country has aroused speculation as to 
Simple Communications Sys- E whether commercial radio will soon make its appearance. 

tam .. .. .. ... 525 = 
Combined Receiver and Signal Mr. Reginald Bevins, Postmaster -General, said the terms of E 

Fr Generator ... ... ... 529 = reference of the Broadcasting Committee were sufficiently wide 
Inexpensive P.A. Equipment... 533E to allow it to consider whether a third or other broadcasting 

E Club News .. 538 
Four Transistor T.R.F. Receiver 541 =_ organisation should be provided in addition to the BBC and ITA. 

E. Letters to the Editor ... ... 545 = The terms of reference are: "To consider the future of the 
E E broadcasting services in U.K., and the dissemination by wire of 
= The Editor will be pleased to consider E = articles of a practical nature. Such E broadcast and other programmes and the possibility of television 
= articles should be written on one side = for ublic showing; to advise on the services which should in 

of the paper only, and should contain F.--- P g 
= the name and address of the sender. = future be provided in the U.K. by the BBC and the ITA; to = Whilst the Editor does not hold himself = = responsible for manuscripts, every = recommend whether additional services should be provided by 
= effort will be made to return them if a = 
E stamped and addressed envelope is = any other organisation; and to propose what financial and other 
= enclosed. All correspondence intended = conditions should apply to the conduct of all these services ". 

for the Editor should be addressed: PP Y 
= The Editor PzACaaoAt. w=RELESs, = It is evident that the work of the Committee will, for the most = George Newnes. Ltd Tower House, E 
= Southampton Street, London. W.C.2. = part, be centred on the development of television broadcasting 
E. Owing to the rapid progress in the E = designs of wireless apparatus and to = where many technical and economical factors have to be taken 
= our efforts to keep our readers in touch = with the latest developments, we give = into account. Nevertheless, the future of sound broadcasting 
= no warranty that apparatus described = must be carefully considered; at present the BBC has a monopoly = in our columns is not the subject of = Y P P Y 

letters patent. = and it may be argued that the introduction of a commercial = Copyright in all drawings, photo- E 
graphs and articles published in = network would mean improved standards. The task of the Corn- 

= = reserved throughout the 
specifically = mittee is difficult and two years are expected to elapse before its 

= signatory to the Berne Convention and = 
= the U.S.A. Reproductions or imitations = report appears; its publication will be awaited with interest. 

of any of these are therefore expressly E 
= forbidden. PRACTICAL WIRELsss = n111111Ìllllllllllllllllllllllllllllllllllllllllllilllllllllllllllllllllllllllllll111111111111111111111111111111111111111111 = incorporates "Amateur Wireless." _ 
.- 11IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111IIIIIIIIIIIr Our next Issue, dated November, will be published on October 7th 

www.americanradiohistory.com

www.americanradiohistory.com


486 PRACTICAL WIRELESS October, 1960 

Round the World of Wireless 
POTENTIAL AND 
CURRENT NEWS 

Broadcast Receiving Licences 
THE following statement shows 

the approximate number of 
Broadcast Receiving Licences in 
force at the end of June, 1960, 
in respect of wireless receiving 
stations situated within the 
various Post a 1 Regions of 
England, Wales, Scotland and 
Northern Ireland. The numbers 
include Licences issued to blind 
persons without payment. 
London Postal .. .. .. 

Home Counties 
Midland 
North Eastern .. .. 
North Western 
South Western .. .. 
Wales and Border Counties 

Total 
774,356 
727.259 
536.015 
590,943 
499,424 
435,471 
261,786 

Total England and Wales 3.825,254 
Scotland .. .. 445.690 
Northern Ireland .. 131.254 

Grand Total .. .. 4,402,198 

Budapest Industry Produces 
More 
INDUSTRIAL output in Buda- 

pest has risen 15 per cent in 
the first four months of this year, 
compared to the corresponding 
period last year, according to the 
Hungarian capital's Central 
Statistics Office. 

Almost half the increase came 
through an average rise of 7 per 
cent in productivity. In the 
instruments industry productivity 
went up by 12 per cent. Increased 
output in the chemical industry 
and the electrical- machinery 
industry was especially significant, 
says the report. 

Average monthly income for 
workers in the city is now 1,482 
forints, compared to 1,450 forints 
twelve months ago. 

Formation of Steelworks 
Automation Unit 
ASSOCIATED ELECTRICAL 

INDUSTRIES LIMITED 
and Davy -United Limited an- 
nounced recently the formation 
of a jointly- financed Steelworks 
Automation Unit to apply new 
automatic control techniques to 
the processing both of steel and 
of non -ferrous metals. The prob- 
lems involved in full automation 
in the steel and allied industries 
are too complex for any single 
existing manufacturing organisa- 
tion to deal with adequately 

Radio Hong Kong's new VHF /FM broadcasting station which 
went on the air recently uses four Marconi 5kW FM transmitters 
in two parallel pairs. This illustration is a view of Hong Kong 
harbour showing the 135ft tower on Mount Gough which supports 

the quadrant aerial. 

within its own resources, and 
AEI has therefore allied with 
Davy- United to establish this 
combined unit, which has been 
specifically organised with such 
problems from the stage of the 
initial design study to the com- 
missioning of a fully -operational 
production system in a plant. 

The new Steelworks Automa- 
tion Unit will undertake compre- 
hensive automation projects 
which can be expected to offer 
considerable long -term benefits 
in improved productivity and 
economy of operation. Such pro- 
jects will include the combina- 
tion of advanced servo controls 
with computers to ensure 
optimum performance of rolling 
mills and associated plant. 

The AEI /Davy- United Steel- 
works Automation Unit has its 
headquarters at Mill Road, 
Rugby, with representatives both 
at Davy- United Ltd.. Sheffield, 
and at AEI Heavy Plant Divi- 
sion, Rugby. 

New Hong Kong Station 
RADIO HONG KONG'S new 

VHF/FM broadcasting 
station, which went on the air 
last month, uses four Marconi 
5kW FM transmitters in two 

parallel pairs to ensure the 
reliability required for un- 
attended operation. The station, 
which is situated at Mount 
Gough, was planned, built and 
installed, and will be serviced by 
Cable and Wireless Ltd. on 
behalf of the Hong Kong Broad- 
casting Service. 

The parallel pairs system was 
originally developed by Marconi's 
Wireless Telegraph Company 
Ltd. for use on remote trans- 
mitter stations, not easily 
accessible other than on foot.. 

Two transmitters in parallel 
are used on each programme 
instead of the more usual use of 
a main and a lower power stand- 
by transmitter. Should one 
transmitter fail, then the other 
continues to radiate the pro- 
gramme at quarter power without 
the break which occurs while the 
stand -by is switched on. This 
also obviates the need for equip- 
ment to change over to the 
stand -by transmitter. 

New Ekco Electronics Factory 
WORK has already started in 

the partly completed Ekco 
Electronics Works, Ashingdon 
Road, Rochford, Essex. Produc- 
tion of the specialised equipment 
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marketed by Ekco Electronics 
Ltd. has been transferred from 
Ekco Works, Southend -on -Sea, 
and the Electronics Installation 
and Service Department have 
moved into the new factory. 
Production of radar and asso- 
ciated equipment will be trans- 
ferred from Malmesbury (Wilts.) 
to the new works, thus centralis- 
ing the whole electronics produc- 
tion enterprise' at Rochford. 

The total area of the first stage 
of the factory is about 44,500 
sq ft, and work is already in 
progress on the next stage on the 
13 -acre site. 

"Talking" Books for the Blind 

ABRITISH development in 
tape recording and play -back 

techniques will give the blind of 
this country the most advanced 
talking book machines in the 
world. 

Talking books -books read 
aloud by specially selected 
readers recorded on long -playing 
gramophone records -have for 
many years played an important 
role in the lives of the blind, 
especially the elderly and the 
bed -ridden. The current member- 
ship of the library is in excess of 
6,500, and the circulation figure 
for the last financial year was 
well over two million individual 
discs. 

Now the service is to be 
radically improved by the intro- 
duction of tape recording and a 
revolutionary type of play -back 
machine which possesses a num- 
ber of basic advantages over the 
present disc reproducer. 

The result of almost twenty - 
five years' research and develop- 
ment by the R.N.I.B. and St. 
Dunstan's, this machine has been 
designed to be, in operation, the 
very essence of simplicity. Ampli- 
fier, loudspeaker and drive 
mechanism are housed in one 
compact case, controls have been 
reduced to one ON /OFF- 
VOLUME switch and one 
START /STOP lever and facilities 
have been incorporated for head- 
phone listening when required. 

Philips, Italy, all set for 17th 
Olympiad 

PHILIPS s.P.a., the Italian 
branch of the international 

electrical concern, is playing a 
big part in the arrangements now 
under way for the opening of the 
17th Olympiad in Rome next 
month. 

PRACTICAL WIRELESS 487:. 

In the Olympic Village -home 
of the contestants and HQ of 
the Press -200 radio sets and 150 
TV sets with 21 -inch screens 
have been installed to enable 
athletes and Press to follow every 
detail of the Games. This should 
prove a popular service, for quite 
often several events will be 
taking place at the same time in 
as many different locations. 

In the medical centre will be 
a working range of Philips X -ray 
and electro- medical appliances. 

The company's P.A. equipment -a complete installation already 
exists in the main Olympic 
Stadium -will relay results and 
announcements. 

Philips will also floodlight the 
Colosseum and the Trinita dei 
Monti. About 400 sodium lamps 
will be used for the lighting of 
the Colosseum alone. 

Radio Magazine for Denmark 
THE Danish State Broadcasting 

Company is planning to 
publish Denmark's first radio 
magazine. It is expected to 
appear at the beginning of 1961. 

British Equipment Used at 
U.S. Democratic Convention 

PERSONAL paging equipment 
manufactured by the British 

Multitone Electric Company 
Limited, and supplied by the 
Company's Canadian subsidiary, 

was installed at the request of 
the Democratic National Com- 
mittee at their recent Convention 
at Los Angeles. The pocket 
receivers were carried by Demo- 
cratic officials and delegates, TV. 
network and News service per- 
sonnel. These enabled individuals 
to be called immediately at any 
time during crucial moments of 
the proceedings and at any 
place in or near the huge sports 
arena. 

The Multitone pocket receivers. 
each of which operates on its own 
frequency, weigh only 5oz, and 
standard equipment enables up 
to 400 individuals to be con- 
tacted from one central trans- 
mitter. 

Reliability in Electronics 
A W.S. 12- channel VHF Tele. 

metry Transmitter was found 
on the beach by a holidaymaker 
five weeks after the aircraft, in 
which it has been installed, had 
crashed into the sea. The impact 
of the crash evidently threw the 
transmitter out of its seating, but 
despite this and its subsequent 
five weeks in the sea water, it 
was found on test to be up to 
full performance specification, 
and only superficially damaged. 

The transmitter, in the same 
state as when it was recovered on 
the beach, is being displayed by 
W.S. Electronics Limited at the 
Farnborough Air Show. 

g 

One of the new gadgets shown by the Canadian Army durim: a 
press visit to Camp Gagetown, New Brunswick, was a helmet to ith 
built -in radio receiver which has its aerial running over the. 
helmet as seen on the left in the illustration. A conventional 

helmet may be seen on the right. 
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Six -Valve 

Top -Band Tx 
IO WATT UNIT WITH 

"ANODE AND SCREEN" 

MODULATION 

By R. Dowling 

October, 1960 

THIS transmitter is designed for use in the 
amateur " top band " -that is, the band 
extending from 1.8Mc /s to 2Mc /s. The 

maximum input power to the power amplifier 
permitted by the G.P.O. on this band is 10W. and 
accordingly this represents the maximum input 
power of the transmitter described. 

The transmitter was built primarily for telephony 
operation and it was decided at the outset 
that " high -level " (i.e. anode and screen) modula- 
tion should be employed. This method is generally 
considered more satisfactory than efficiency 

Ocra/ Base 
(vi) 

Top Cap Anode 

0G2 K0 

\O .y 
UX5 Bese 

(V2) 

CO 
/OJFF 

F 

LI .. 
Cl C3 

/00pF 500pF 

Ic2 250 F>' 

Tr T 

VI 
615 

Rl 8 
50KO 

S 

The completed transmitter. 

modulation systems, and certainly has the advan- 
tage of requiring no elaborate or tricky setting -up 
procedure. 

The R.F. Section 
The R.F. section of the transmitter is extremely 

simple, and consists of a 615 triode as a Clapp 
variable -frequency oscillator feeding an 807 tetrode 
power amplifier (Fig. 1). The variable condenser 
controlling the V.F.O. frequency is fitted with a 
" Muirhead " type of slow- motion drive, as found 
on the well -known RF26 and RF27 units. 

p2 
3900 

RFC 

lOOP? 

C5 

RF& 
S/a 

I 
o 

R ! 

/OÓpF 

i 1 

R3 
22K 

22 
KO 

7 

RFC,_ 1 lr_ 
V2 /OOOpF B07/ 

MEN 
1 1 

C9 
300pF /OOOpFr 

Sib 

NO 

Ml 

C/O 
0/NF 

1. -The V.F.O. and power amplifier. 

HT-11 

To Aerial 
Change -over 

Re /ay 
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Fig. 2.- Circuit of the modulator. 
It will be seen from the circuit diagram that the 

method used to match the output of the transmitter 
to the aerial system is the versatile " u- section ". 
If difficulty is experienced in 
obtaining the 1000pF variable 
condenser required on top -band 
for aerial loading, a quite satis- S2 factory alternative is a broad- 
cast type 500p F twin -gang con- 
denser with the two sections 
wired in parallel. This method 
was, in fact, used by the writer 
in the design shown here. By 
means of the n- section it will 
be found possible to match the 
output of the transmitter into 
almost any type of aerial; the 
exact method of tuning up is 
given later in the article under 
the heading " operating details." ° 

A.C. 

Mains 

The Modulator 

The modulator employs a total 
of four valves (Fig. 2). The first 
valve (6BR7) is the pre -amplifier; 
the input circuit of this valve is 
designed for a crystal micro- 
phone. A crystal microphone is a 

Moou/ation 
Transtormer 

high impedance device, and consequently no match- 
ing transformer is required between the microphone 
and pre -amplifier grid circuit. 

T2 

- -6.11+ 0.000-7\ 
MRI LFCnoke 

160-1= c=1/6NF 0 

MP? 

16,iF f + 24,ciF 

L.F Choke 

O2QQ9 

a 
6.3V 3A. 
Heaters 

HTt/ 

SOKO 
2w. 

Fig. 3. -The power supplies. 
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The output of the 6BR7 is fed to the 6SN7 
double -triode phase -splitter, which in turn feeds 
the grids of the 6V6 push -pull output valves. These 
are arranged to operate in class ABI : the common 
cathode resistor of 27012 gives the cathode a bias 
of about 17V with respect to grid. The modula- 
tion transformer used in the equipment shown here 
was an ex- Government type, having a primary 
anode -to -anode impedance of 6,00012 and a 
secondary impedance also of 6,00012. However, 
any similar transformer should prove quite suitable. 

Power Supplies 
Separately smoothed power supplies are used for 

powering the R.F. section and the modulator 
section, as a precaution against frequency modula- 
tion of the carrier. Half -wave rectification is used; 
this makes it possible to use a single mains trans- 
former having 300- 0 -300V and 6.3V windings 
arranged as shown in Fig. 3. The rectifiers used in 
the original were miniature contact -cooled types 
which performed very satisfactorily in operation. 

Aerial Change -over 
Aerial change -over is accomplished by means of 

the relay R1. This is a high impedance relay 

WIRELESS October, 1960 

(2,00012) and is energised from the modulator H.T. 
line via a suitable dropping resistor. Thus, when 
the function switch is in the " net" or " receive 
positions the relay is unenergised and the aerial 
goes to the receiver. In the " transmit " position, 
H.T. is applied to the modulator H.T. line and the 
relay switches the aerial across to the transmitter. 

Construction 
The size of chassis used for the original trans- 

mitter was 14in. x 8in. The most suitable gauge 
of aluminium to use is 16s.w.g.; any lighter gauge 
tends to afford too little rigidity, and difficulty 
will be experienced in making the V.F.O. stable. 

It is suggested that the power supply section be 
built first of all, since this will have to be com- 
pleted in any case before the modulator or R.F. 
stage can be tested. No difficulty should be 
experienced in making the power supply section 
work satisfactorily, provided that good quality 
components are used. This applies particularly to 
the electrolytic smoothing condensers; " surplus " 
condensers are best avoided unless they have been 
rigorously tested. Good quality insulated sleeving 
should be used on all connecting wires and leads. 

(To be continued) 

PARTS LIST 
Resistors: 
Ri 50k }W. 
R2 39052 1W. 
Capacitors: 
Cl 100pF. 
C2 2S0pF Var. 
C3 500pF pre -set. 
C4 1000pF* 
CS 1,000pF* 
C6 100pF. 
C7 1,000pF. 
C8 100pF. 
C9 1,000pF. 

(C4, 5 and 11 are silvered mica). 

FOR FIG. 1. 

R3 22k }W. 
R4 22k 1W. 

C10 0.1µF (3SOVW). 
C11 1,000pF* 
C12 300pF Var. (or 

twin -gang 150pF with 
sections ganged). 

C13 1,000pF Var. (or 
twin -gang 500pF with 
sections ganged). 

Miscellaneous: 
Ll 42 turns 22s.w.g. enamelled wire, close - 

wound on lin. dia. former. 
L2 80 turns, 24s.w.g. cotton -covered wire, close - 

wound on lin. dia. former; tapped at 40, 50, 
60, 70 turns. (The various tappings should be 
tried until satisfactory loading is achieved.) 

Tl Modulation transformer (see text). 
One I.O. valveholder. 
One UX5 valveholder. 
M1 SOmA fs.d. meter. 
M2 SOOmA f.s.d R.F. 

meter. 
VIL 6J5. 

V2 807. 
Si (a), (b)- function 

switch (see text). 
RFC All 2SmH R.F. 

chokes. 

PARTS LIST FOR FIG. 2. 

Resistors: 
Rl 4.7M ¡W. 
R2 lk #W. 
R3 270k 1W. 
R4 47k j;W. 
R5 1M }W. 

R6 4.7k ;W. 
R7 1M }W. 
R8 47012 #W. 
R9 47k }W. 
R10 1M 3W. 

R11 100k #W. 
R12 100k #W. 
R13 100k #W. 
R14 100k ¡W. 
(Rll, 12 and 13 are 

Capacitors: 
Cl 100pF. 
C2 25µF 12VW. 
C3 21F 350VW. 
C4 2µF 350VW. 
CS 0-01µF 3SOVW. 
C6 0.11F 350VW. 

RIS 27012 3W. 
R16 10k 1W. 
R17 see text. 
VR1 500k Var. 

of 5 per cent tolerance) 

C7 0.01µF 350VW. 
C8 0-011F 350VW. 
C9 0.01µF 350VW. 
C10 0.01µF 350VW. 
C11 SOIF SOVW. 
C12 24 3SOVW. 

Miscellaneous: 
Microphone socket (coax or Jack type). 
CS1 coax output 
CS2 f sockets. 
T1 Modulation transformer, Collins type 7R3. 
One B9A valveholder. 
Three I.O. valveholders. 
Two three -way tag strips. 
Two coaxial sockets. 
Si (c) function switch (see text). 
Rl Aerial change -over relay (high impedance). 

PARTS LIST FOR FIG. 3. 

S2 Double -pole double -throw switch. 
T2 Mains transformer: 300- 0 -300V 100mA; 

6.3V 3A. 
MR1 Contact -cooled (or selenium) rectifier; 

300V 60mA. 
MR2 As MR1 but 300V 100mA rating. 
Three 160 capacitors (electrolytic), 450VW. 
One 241AF capacitor (electrolytic), 450VW. 
Two 5H L.F. chokes. 
Two 50k (or 47k) 2W resistors. 
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THE "UNKNOWN" CONDENSER IS 

USED TO TUNE AN R.F. OSCILLATOR 
By J. Gray 

HE bridge method of determining capacity is Ti 
well known, and is used for both large and 
small condensers. When small capacities only 

are to be determined there is a generally less 
known method which can give results to a high 
degree of accuracy. This requires adjusting a 
tuned circuit to resonance with a signal of fixed 
frequency, adding the unknown condenser, and 
noting what shift in capacity is required to restore 
resonance. By this means the readings obtained 
can very nearly equal the accuracy with which the 
instrument is calibrated. For normal purposes, 
readings from about 2pF to 400pF or 500pF will 
be useful, and can be directly shown upon two 
scales One scale covers about 2pF to 45pF, with 
an ,accuracy of reading against calibrations of 
about 1pF. The other scale covers about 50pF to 
450pF. 

A capacity tester of this kind is intended prim- 
arily for condensers used in radio frequency parts 
of a circuit. That is, the capacity range of trim- 
mers, or small variable condensers, the value of 
small fixed condensers such as are used in tuned 
circuits, and low stray capacities such as may 
arise in switching circuits, valveholders and wiring, 
etc. 
Battery or Maine 

For, dry battery running, the circuit in Fig. 1 is 
satisfactory. Small 22 +V and 1 +V batteries will 
have a very long life. The whole unit can be con- 
structed in any convenient case. 

Fig. 1.-A battery circuit. 

A completed unit. 

if A.C. mains operation is preferred, the circuit 
in Fig. 2 will be found suitable. It should be 
noted that the 12.6V heater transformer also pro- 
vides H.T. through a small rectifier. For smooth- 
ing, C3 and C4 can be any 25V or similar electroly- 
tics, as high voltage condensers are not needed. 
There is little point in providing an increased H.T. 
voltage. Practically any 13V or 12.6V valve will 
be satisfactory. As phones are used to listen to the 
heterodyne note it is absolutely essential that the 
unit is isolated from the mains, and preferably 
earthed. No mains switch need be included, as it 
can be plugged into the supply as required. 

For the ranges mentioned, Cl is 50pF, and C2 is 
500pF. Air dielectric condensers of good quality 
are necessary. Those with semi -circular plates 
giving changes of of capacity proportional to angu- 
lar movement, are most suitable. Other condensers 
are satisfactory, but markings will be less uniform. 

The unknown condenser Cx is joined to two 
terminals. These are best on an insulated panel, 
to avoid capacity between the condenser, or its 
leads, and a metal panel. 

When the circuit is to be resonated against the 
output of a signal generator, the coil can be of 
any inductance covering about 500kc /s to 100kc /s 
with a parallel capacity of about 500pF. In many 
parts of the country resonance may be checked 
against the 200kc /s Light Programme, and a signal 
generator is then unnecessary. In this instance, the 
coil can best have an adjustable core, so that res- 
onance at 200kc /s can be achieved with Cl fully 
closed, and C2 nearly closed. An ordinary long 
wave coil with reaction is suitable, turns being 
removed until resonance is obtained. 

Calibration 
For direct calibration, a few ceramic or silver 

mica condensers of low tolerance and known value 
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Another view of the capacity checker. 

are required. Ceramic condensers can be obtained 
to a tolerance of 0.25pF. Silver mica condensers 
can have a tolerance of 2 per cent. It is unlikely 
that there will ever be any need for readings to a 
higher accuracy than this. 

It will be remembered that condensers can be 
combined in series or parallel, to obtain other 
values. For example, two of 100pF in parallel will 
be 200pF, while two of 100pF in series will be 
50pF. This will help in obtaining other check 
points. 

With phones connected and sufficient reaction 
to provide a heterodyne note, the unit is tuned to 
zero beat with the signal generator, Cl being at 
maximum capacity, and C2 just below this, as in 
Fig. 3. Condensers of small value, up to about 
45pF are then joined across the terminals. In each 
case Cl will have to be opened to obtain zero beat, 
and the capacity is marked on the scale. The 
negative sign is used because the calibration is 
effectively in terms of decreasing capacity After 
closing Cl to restore resonance, C2 is similarly 
calibrated values up to about 450pF being used. 
The positions of intermediate marks can be esti- 
mated, after obtaining as many actual calibration 

O 
Cx 

I 

October, 1960 

marks as possible. Markings towards the extreme 
maximum or minimum capacity settings must be 
obtained by calibration, as the change in capacity 
will not be uniform here. 

Measuring Unknowns 
To find an unknown capacity, first check that 

resonance is obtained with the signal generator or 
broadcast station, with the two variable condensers. 
Provided the circuit is resonated at the generator 
frequency, as shown by the absence of a note in 
the phones, the readings of Cl will not be 
influenced by the setting of C2. For example, if 
the coil is made to operate on 250kc /s, and the 
generator is not tuned exactly to this frequency, 
this will have no effect on the readings of Cl, pro- 
vided C2 is adjusted to resonance with no con- 
denser connected. 

When measuring values which will fall on the 
scale of C2, it is simplest to set the C2 dial, then 
tune the signal generator for resonance. It is only 

-30 
pF 

-20 -300 pF -700 

Resonant 
mark 

Maximum capacity Maximum capacity 
Fig. 3.-Capacity dials. 

necessary that the dial upon which measurement 
is to be made should be at the correct resonant 
mark, before connecting the unknown condenser. 

All values are simply read directly off the 
appropriate scale, the negative sign being ignored. 

If test leads are necessary, these should be 
short. The earth lead is connected, and the other 
lead placed in its position and the capacity 
measured. The free lead should then be attached 

to the wiring or other stray 
capacity to be measured, tak- 
ing care not to alter the test 
lead positions unduly. The dif- 
ference in readings is then the 
required capacity. 

Accuracy 
It will be realised that the 

accuracy of readings depends on 
the accuracy of calibration, and 
upon Cl and C2 being unchanged. 
A case is thus necessary to give 
protection, and avoid dust on the 
condenser plates. Condensers Cl 
and C2 should also be of high 
quality, if possible, rigidly wired, 
and clear of batteries or other 
items which may move. 

The scales on the capacity dials 
will be linear if the condensers 
used give capacity changes pro- 
portional to angular movement 
but even with non -linear con- 
densers, it will be possible to 
estimate values of capacity be- 
tween scale markings. 

000000 } 
Output t t 

5) T3 CT 
HFC$I 

I 

LI2A, 
OOpr_-- 

300pF 

ZzMn 

12.61, 
supply to 
Rectifier 

f / 

,2.6V á 

Fig. 2. -A circuit for A.C. mains. 
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Low Drift V.H.F. 
Receiver 

CHASSIS AND 
WIRING DETAILS 

By E. H. Berny 

(Continued from page 
419 of the September 

issue) 

493 

THE type of aerial required for this receiver will 
depend on local reception conditions and on 
the number of I.F. stages used. A " picture 

rail " aerial can be formed from a length of flat twin 
p.v.c. flex by parting the conductors at one end for 
a length of 2ft 6in. and extending them horizontally 

54' 

along a picture rail to form a simple dipole 5ft 
long, the remainder of the flex being used as a 
down lead to the receiver. 

A dipole with reflector for fitting in a loft is 
easily made from a length of timber and same 
pieces of metal tube of +in. or tin. diameter as 

shown in Fig. 10. It is quite satis- 
%+i factory to lay this upon the rafters 

and no special mounting arrange- 
ments are necessary. The dipole 
should of course be sited per- 
pendicular to the direction of the 
transmission and the downlead 
should be ordinary 8051 co- axial. 
The magnitude of the signal 
obtained depends almost entirely 
on the height of the dipole above 
the ground. 

JCut -out 
for V3 base 

2 

L 

o 

(c) 

r 
/4. 

(a) 
Cut -out for 
heater wir/n9 

--I&Í 
o;. 

Cut -out /° 
for /41 

V/ base 

o 

2` 

-i- I 2 =¡%I 
o o 

Cut -out for C8 

V/ 

d = Points of attachment 
to chassis 

(c) 

Plan of 
Screen 
Assembly 

Fig. 4.- Dimensions and assembly of the screens. 

Tuning Indicator 
For general purpose listening it 

is satisfactory to tune the receiver 
by ear, the operation being car- 
ried out not for the greatest volume 
but for freedom from distortion. 
For critical listening, however, it 
may be preferred to employ a 
tuning indicator and this can 
easily be added if desired. The 
EM34 is a suitable valve, having a 
double display requiring only 5V 
for zero shadow angle on the more 
sensitive side. Fig. 11 shows how 
it should be connected. It will be 
convenient to fit the valve with its 
holder and associated resistors, 
except R33, at the end of about 
12in. of flexible four core cable, 
the other end being taken into the 
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To VP 

923 M.0 

IdTt to P9 
IW3,R/S 

MC 

7 

0 
Aerial Input 

coaxial socket 

Fig. 5.- Wiring diagram (see also Figs. 6 and 7). 

Mains 
Transformer 

MC denotes'eart/iing' 
connections to cAassis 

chassis and connected appropriately. The indicator 
can then be fitted in any desired position in the 
cabinet. Resistor R33 should be mounted close up 
to the negative end of C26. 

A more exact indication can be obtained, using 
practically any type of " magic eye" by connect- 
ing its control grid to the junction of C23 and R21. 
The voltage at this point is zero when the receiver 
is exactly in tune and the valve must be arranged as 
a null point indicator. First connect the control 
grid to earth and insert a 50k wire wound potentio- 
meter between cathode and earth as in Fig. 11; 
adjust the slider for zero shadow angle in the 
indicator. The effective resistance between cathode 
and earth may now be measured and the potentio- 
meter replaced by a fixed resistor of the same value. 
Transfer the grid to the control point, omitting 
R33. There will be dimming of the display due to 
loss of volts between target and cathode but service- 
able brilliance will be obtainable with most valves. 

I.P. Al ¡gnment 
The receiver can be aligned without instruments 

if necessary but the preferred method requires an 

Mains 

Fig. 6.- Wiring of single stage I.F. amplifier. 
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AM signal generator and a valve or high resis- 
tance voltmeter- 20,0000/V for preference. 

When the receiver is first switched on, a check 
should be made to see that the correct voltages 
appear at all the valve electrodes and that the nega- 
tive feedback circuit is correctly connected. This 
check should be made outside TV viewing hours 
if possible as with incorrect voltages or connec- 
tions it is possible to fall into 
neighbourly disfavour by caus- 
ing patterning on Band III tele- 
vision. If all is well connect the 
meter on the 10V range across 
C26 and inject an unmodulated 
signal at 10.7Mc /s at the grid 
of V4. Adjust the primary (top 
core) of the detector trans- 
former and both cores of the 
IFT2 for maximum reading on 
the meter. This signal from the 
generator should be reduced 
progressively as the circuits 
come into line so that the meter 
shows no more than about 5V. 
Transfer the generator to the 
grid of V3 and adjust both cores 
of IFT1. Now connect the 
meter between earth and the 
junction of C23 and R21 (point 
Z in the circuit diagram) and 
adjust the bottom core of the 
detector transformer for zero 
reading. This adjustment will 
affect the tuning of the primary 
which should be retuned for 
maximum; only a slight adjust- 
ment should be necessary. The 
acceptance bandwidth of the 
I.F. amplifier should now be checked by moving 
the generator slowly over the range 10.4 to 
11Mc /s, with injection at V3 grid and the meter 
between point Z and earth. A maximum voltage 
should be observed at 10.6, zero at 10.7 and a 
maximum of reverse polarity at 10.8Mc /s. Check 
that the two maxima are of equal magnitude and 
equidistant from zero. 

r pkVR \\ x 
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To Grid of V2B 
pin 7 
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C 
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Fig. 7.- Wiring of two -stage 1.F. ampli- 
fier and ratio aerecror. 

position between the two 
maxima that must be found. 

Oscillator Tuning 
The oscillator tuning may be 

adjusted with a signal generator 
or on a BBC transmission; the 
latter is perhaps easier. Com- 
mence with Cll at about hale 

dia. 

Fig. 8. -Co'l winding details. 

If there is only one I.F. 
stage, signal injection should 
commence at V3 grid. 

When manipulating the bot- 
tom core of RDT, it should be 
noted that the two maxims and 
centre zero occur over a 
relately small portion of its 
travel and that if the correct 
position is overrun, further core 
movement will have no observ- 
able effect. It is the zero 

V2e 
Anode 
via C9 

Lug soldered Tuning stop 
to drum 48.4 bolt in chasse 
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3/¡; die 
meta/ tubes 

Timber 2'5 
36" long 

Fig. 

coaxial 

10. Simple loft aerial. 

capacity, VC about 10deg open and the core 
of L3 fully engaged. Connect an aerial, advance 
the volume control and withdraw the core of 
L3 very slowly till the lowest frequency trans- 
mission to be received (normally the Light pro- 
gramme) is beard. Check by reference to the 

published programme that it is in fact this trans- 
mission. Rotate VC and check its range; if insuf- 
ficient, it can be increased by unscrewing C11 a 
little and if this pushes the Light programme off 
the lower end of the range, it can be brought back 
by screwing in the core of L3. If the range is too 
great, the reverse procedure applies. Adjust finally 
so that all the stations to be received are distributed 
neatly within the tuning range. 
R.F. Stage 

Select a transmission about the centre of the 
tuning range and adjust the cores of Ll and L2 for 
maximum reading on the meter connected across 
C26. The transmission must be attenuated in some 
way for this operation so that the meter reading 
does not exceed about 5V; alternatively, a signal 
from the generator can be used. e 

Drift Test 
The oscillator should now be checked for long 

term drift. Place the receiver on the bench, right 
side up and raised fin. from the surface to allow 
ventilation below the chassis so that operating 
conditions are simulated. Connect the meter 
across C26 and switch on. After 15 minutes, tune 
accurately to a transmission; examine after one 

(Continued on page 518) 

COMPONENTS LIST FOR FIGS. 1 AND 2 L AST MONTH. 

Resistors: (all }W unless otherwise stated) 
R1 -47k. R18 -10k 10 per cent. 
R2 -4.7k. R19 -10k 10 per cent. 
R3-1k. R20 -6852. 
R4- 15052. R21 -27k. 
R5 -4 -7k. R22 -47k. 
R6 -10k. R23- 022M. 
R7 -22k. R24 -3.3k. 
RS-1k. R25 -2252. 
R9- -4.7k. R26- 330t2. 

RIO- 15052. R27- 47052. 
Rl l-47k. R28- 047M. 
R12- 15052. R29- 36052, 1W. 
R13-- -4.7k. R30 -2.5k, 10W. 
R14 -47k. R31 -1M. 
R15 -47k. R32 -1M. 
R16-1k 10 per cent. R33-1M. 
R17-1-5k 10 per cent. VR -1M with switch. 

Capacitors: 
C1- 1,000pF ceramic. 
C2- 1,000pF ceramic. 
C3- 1,000pF ceramic. 
C4- 1,000pF ceramic. 
C5- 1,000pF ceramic 
C6 -47pF ceramic. 
C7-2,000pF ceramic. 
C8 -2.2pF ceramic (see text). 
C9 -300pF ceramic. 

C10-22pF ceramic. 
C11- 3 /3OpF air spaced trimmer. 
C12 -8.2pF ceramic, N. 750K ±0.5pF. 
C13 -15pF silver mica ±0.5pF. 
C14- 001µF ceramic or non -inductive paper. 
C15- 2,000pF ceramic. 
C16- 2,000pF ceramic. 
C17- 0.01µF ceramic or non- inductive paper. 
C18- 0.011AF tubular ceramic. 
C19 -47pF mica or ceramic. 
C20-0001µF ceramic /non -inductive paper. 

C21 -300pF mica or ceramic. 
C22 -300pF mica or Ceramic. 
C23 -300pF mica or ceramic. 
C24- 2,000pF ceramic. 
C25- 0.01µF paper. 
C26 -80 electrolytic, wire ended. 
C27 -250 25VW electrolytic. 
C28 -47pF ceramic. 
C29 -8µF electrolytic, 500VW. 
C30- 0.01µF paper. 
C31 -25µF 25VW electrolytic. 
C32- One component -16+164 500VW. 3 C33- 
VC-Tuning capacitor 3 -15pF. (Jackson 

type C804). 

Valves: 
VI EF91 -B7G Base with screen. 
V2 ECC81 -low -loss, ceramic, B9A Base 

with screen. 
V3 FF91 -B7G Base with screen. 
V4 EF91 -B7G Base with screen. 
V5 EF91 -B7G Base. 
V6 EB91 -B7G Base. 
V7 EL42 -B8A Base. 
V8 EZ80 -B9A Base. 

Transformers: 
IFT1, IFT2- 10.7Mc /s I.F. transformers. 

(Denco). 
RDT- 10.7Mc /s ratio detector transformer. 

(Deno). 
OPT -Output transformer 9.00052 : 352. 
Power -Input 200 -240V. Output 350- 0 -350V 

80mA, 6.3V, 0.3A. 

Coil Formers: 
Ll, L2 -jin. diameter, tin. dust core. ' 
L3 -min. diameter, lin. dust core. 
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49Z 

tom#.:-))) highest quality at lower cost 

HI -FI F.M. TUNER 
Tuning range 88 -108 Mc /s. For your convenience 
this is available in two units sold separately as follows: 
Tuner Unit (FMT -4U) with 10.7 Mc /s I.F. output 
¿3.2.0, inc. P.T.). I.F. Amplifier (FMA -4U) com- 
plete with cabinet and valves (E10.10.6). £13.12.6 Total 

HI -FI 16W. STEREO AMPLIFIER Model S -88 
10mV. basic sensitivity (2 mV. available, E1 extra). 
Ganged controls. Stereo /Monaural gram. radio and 
cape recorder input. Push- button selec- £25.5.6 tion. Two -tone gray metal cabinet. 

6- TRANSISTOR PORTABLE Model UXR -1 
Pre -aligned I.F. transformers, printed circuit, 7 x 4in. 
high -flux speaker. Real hide case. £14.18.6 

DUAL -WAVE TRANSISTOR RADIO UJR -1 

This sensitive headphone set is a fine introduction 
to electronics for any youngster. £2.16.6 

RES. -CAP. BRIDGE Model C -3U 
Measures capacity 10pF to 1,000µF 
I00û to 5 Mfl and power factor. 5 -450 v. 
test voltages. With safety switch. 

resistance 

£7.19.6 

AUDIO SIGNAL GENERATOR Model AG -9U 
10 c/s to 100 kc /s. switch selected. Distortion 
less than 0.1% 10 v. sine wave output £19.3.0 metered in volts and dB's. 

VALVE VOLTMETER Model V -7A 
Measures volts to 1,500 (D.C. and R.M.S.) and 
4,000 pk. to pk. Res 0.112 to 1,000 Mû. D.C. input 
imped. I IMO. Complete with test prods, £13.0.0 leads and standardising battery. 

Portable 23/4" SERVICE 'SCOPE Model OS -1 

Compact portable 'scope ideal for servicing and general 
work. Y amplifier sensitivity 10 mV /cm; response 
± 3 dB 10 c /s -2.5 Mcis. Time base 15 c/s -150 kc /s. 
Printed circuit. Case 7} x 4} x 12 }in. long. £18.19.6 Wt. only 101 lb. 

Sin. OSCILLOSCOPE Model 0 -12U 
Has wide -band amplifiers, essential for TV servicing, 
F.M. alignment, etc. Vertical freq. response 3 c /s. to 
over 5 Mc /s. without extra switching. T/B 
covers 10 cs co 500 kc /s. in 5 ranges. £34.15.0 

NEW MODELS include: 
Grid Dip Meter, GO-1U, ¿9.19.6 
Transistorised Grid Dip Meter, 

E9.18.6 
Tape Amplifier - 

Mono (TA -IM) ¿16.14.0 
Stereo (TA -IS) ¿22.4.0 

and 

'PACKAGED DEALS' of Hi -Fi 
Equipment including TAPE DECKS 
(Collaro or Truvox), RECORD 
PLAYERS (Collaro or Connoisseur 
and DECCA ffss PICK -UPS. 
Write in to see how these deals save you 

further money. 

V 

8' 

F.M. TUNER 

S.33 

S-8d 

DX-40 

UXR-1 

OS-1 

SSU-I 

6 -W STEREO AMPLIFIER Model S -33 
3 watts per channel, 0.3', distortion at 2.5 w'chnl. 
20dß N.F.B. Inputs for Radio (or Tape) and Gram., 
Stereo or Monaural, ganged controls. £11.8.0 Sensitivity 100 mV. 

TRANSCRIPTION RECORD PLAYER RP -1U 
4 -speed A.C. motor. Ronette Stereo/ £12.10.0 Mono pick -up. Complete with plinth. 

HI -Fl SPEAKER SYSTEM Model SSU -1 
Ducted -port bass reflex cabinet "in the white ". 
Twin speakers. Wich legs E11.12.6. £10.5.6 

"HAM" TRANSMITTER Model DX -40U 
from 80 -10 m. Power input 75 w. CAN ., 60 w. peak 
C.C. phone. Output 40 w. to aerial. Com- £29.10.0 
pact and self -contained. Prov. for V.F.O. 

AMATEUR TRANSMITTER Model DX-100U 
Covers all amateur bands from 160 -10 metres. Self - 
contained including Power Supply £78.10.0 Modulator and V.F.O. 

"GLOUCESTER" EQUIPMENT CABINET 
46k x 30 x 21 w. deep. Mk.I houses Record Player, 
Stereo Amplifier, F.M. Tuner, records, etc. Mk.II 
will house a Tape Deck in addition. Left in the white 
for finish to personal taste. 
Mk. 1 ... £15.18.6 Mk. 11 ... £17.8.6 

"COTSWOLD" HI -Fl SPEAKER SYSTEM KIT 
Acoustically designed enclosure "in the white ", 
26x23 x 15 }in., housing a 12in. bass speaker with 2ìn. 
speech coil, elliptical middle speaker and pressure 
unit to cover the full frequency range of 30- 20,000 c /s. 
Complete with speakers, cross -over unit £19.18.6 level control, etc. 

COMPLETE MATCHED STEREO OUTFIT 
Includes record player, amplifier and twin speaker 
systems (pedestal speaker legs optional £42.10.0 ¿2.14.0 extra). 

"CHEPSTOW" EQUIPMENT CABINET 
Ideal cabinet for small rooms or armchair operation. 
Houses Record Player, F.M. Tuner and £10.10.0 Stereo Amplifier. 

SINGLE CHANNEL AMPLIFIER, MA -12 
10-12 watt Hi -Fi amplifier. Extremely low £9.19.6 distortion and wide frequency range. 

STEREO CONTROL UNIT, USC -1 
Luxury model wich press -button inputs to 
suit any pick -up or tuner and most cape - 
heads. Output 1.3 v. R.M.S. per channel. 
Printed circuit construction. 

THE "GLOUCESTER" 
EQUIPMENT CABINET 

Please send me FREE CATALOGUE (Yes /No)......__. -_ 
Full details of model(s) 

NAME 

ADDRESS 

PW I O 

£17.19.6 
STEREO HEAD BOOSTER, USP -1 
Ideal for boosting tape -head output and 
low output pick -ups (e.g. £5.19.6 Decca ffss). 

VAR. FREQ. OSCILLATOR VF-1U 
From 160 -10 m. Ideal for our DX -40U 
and similar transmitters. £10.12.0 Price less valves ¿8.19.6. 

Prices include free delivery UK 
Deferred Terms 

available on orders over MO 

DAYSTROM LTD. 
DEPT. P.W.10, GLOUCESTER, ENGLAND 
A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 
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D.C. Voltage A.C. Voltage p- IOOmV, 0-. 10V 0- 2.5 V. 0--. 25 V. 0- 10 V. 0- 100V. 0- 25 V. 0- 250 V. 
0-- 100 V. 0.-1000 V. 0-. 250 V. 
0.4000Nr. DsGCarrent 

O.- 1001t/1 0- ImA 
Qaeletenta 0- IOmA 
0--20,000L] 0-100mA 
e)`aalo 0- 1 A 

List Price: E9: I Os. 
complete with Test loada 

and Crocodile Clips 
Leather Con if rewind,39/. 

Sin: 51 x 3} x (lin. 
Weight : -1. fb.,appaox. 

October, 1960 

Designed to offer the widest possible range of accurate and 
reliable measurements at the lowest possible price, the versa- 
tility and usefulness of the Multiminor are now further extended 
by specially designed leads. These new leads available at no 
extra cost, will accept crocodile clips or PRODCLIPS. 
I he Multiminor takes full advantage of the possibilities of 
printed circuit techniques to achieve outstanding compactness 
and economy of weight. The scale is clear and open. The fine 
red colour pointer and effectively damped movement facilitate 
easy and rapid reading. 
Nor use in Radio, TV, Electronics, Motor Vehicles, domestic 
appliances, workshop equipment, you'll find the Multiminor 
a great little meter! 

Use PRODCLIPS with the MULTIMINOR (Pot. No. 748811) 

These cleverly designed spring -loaded insulated prods are 
the complete answer to a long- standing problem. Press 
the trigger to open, release to grip. Keep your hands free 
no matter how difficult of access your test points may be. 

...With the 15/. per pair. 

MULTIMINOR 
Write new for illustrated literature to:- 

AVOCET HOUSE - 92 -96 VAUXHALL BRIDGE ROAD 
LONDON - S.W.I VICtoria 3404 (12 lines) 

A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES 

be TRANSISTOR-WISE! be POCKET-WISE! 
"RECO" MIDDY ONE 

(Medium and Long Waves.) Size 4; x13} 
x in. Variable regen. control. Vari Q 
Ferrite Rod Aerial. "Sonotone" Dynamic 
Earpiece. Months of listening pleasure 
from I} volt pencell. Complete Kit with 
EDISWAN TRANSISTOR and easy build 
plans, 39x6, post 1,6. Data 1/6. 

"RECO" PUSH -PULL FOUR 
TRANSISTOR KIT 

(Medium and Long Waves with two S/W Coils FREE upon re- 
quest.) Case size as PPS. New improved 
circuit. Sin. High Grade Moving Coil 
Speaker. Bias sensitivity volume con- 
trol. Ferrite Rod Aerial. Gleaming 
Pale Blue Polystyrene Case with 
contrasting Speaker Grille in Red. 
Complete Kit with 4 Let grade 
EDISWAN TRANSISTORS and 3 volt 
battery. L5.3.6, p.p. 2/6. Data 1/6 

"RECO" PUSH -PULL FIVE 
TRANSISTOR KIT 

(Size 61 x 4} x ifin.) Medium, Long Waves and Trawler Band. 
Indoors or outdoors this brilliant radio brings Home and 
Continental Stations to your finger -tips. High Grade Sin. 
Moving Coil Speaker. Regenerative receiver with EDISWAN 
TRANSISTORS, XCIOI's (350Mw) Push -pull Output Stage. High 
Gain Ferrite Rod Aerial. Gleaming Pale Blue Polystyrene Case 
with Contrasting Speaker Grille in Red. Complete Kit with 
easy build diagrams, etc., 16.9.6, p.p. 2/6. Data 2/6 (free with kit). 
A customer in Dorset writes -"Makes fine car radio." 

AFTER SALES SERVICE 

RADIO EXCHANGE CO. 

"RECO" SUPER TRANSIGEN FOUR 
Medium and Long Waves. Four first grade EDISWAN TRAN- 
SISTORS, XA104, XB113, XC101, XCI01. High gain Ferrite 
rod aerial. Sin. High Flux Moving Coil speaker. Performance 
as Transigen Three but with extra stage for speaker output. 
Case as PP5. Complete kit, with 4} volt battery, 15.3.6. 
Post, etc., 24. Data 2'6. 

"RECO" TRANSIGEN THREE 
TRANSISTOR KIT 

(Case as PP5.) (Medium, Long Waves and Trawler Band.) 
Fitted Super High Gain Ferrite Rod 
Aerial. R.F. Stage, EDISWAN TRANSIS- 
TORS. On test: tuned in Home, Light, 
Third, Radio Luxemburg, A.F.N. and 
many others at good listening level. The 
Prototype was tested at approximately 
50 miles from nearest transmitter. Complete Kit, with super 
dynamic miniature earpiece, 79/6, p.p. 2/6. With B.A. rep. 75,-. 
If reception conditions warrant, a small speaker may be fitted 
under red speaker grille. 

"RECO" SENSITONE THREE 
IS stage reflex) Medium and Long Wave 

Uses latest Ediswan Transistors (XA104, X8113, XCI01) for 
sensitivity and selectivity. Improved R.F. stage for greatly 
increased gain. On test tuned in (50 miles London) Home, Light 
Radio Luxembourg and many others on inbuilt ferrite rod 
aerial. Fitted volume /sensitivity control. Appearance as Tran- 
sigen-3. Easy -build practical wiring diagrams. After Sales Service 
to help you if you go wrong. Fitted with a full coned 
Sin. moving coil speaker. Complete kit including long -life 
battery, 89/6, post, etc., 2'6. Circuit and parts price list 1/6. 

FOR YOUR GUIDANCE 
27 HARPUR ST., BEDFORD. 
Name, address BLOCK letters please. 

Telephone 2367 
Closed I p.m. Saturdays. 
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BY THERMION 

Image Intensification 
NO doubt many radio enthusiasts saw the 

picture on BBC TV of specimens under the 
electron microscope at very large magni- 

fication. 
A deal of research was necessary before the 

technique finally proved possible, however. Nor- 
mally, the electron microscope can be viewed only 
in the dark by one person at a time. 

One method to eliminate viewing in the dark is 
to transfer the image electronically to cathode ray 
tubes remote from the microscope and if possible 
to intensify the image; the problems involved in 
doing this have been discussed for many years. 
The operation of the new intensifier relies on 
the increase in the conductivity of selenium which 
occurs when it is bombarded by high energy 
electrons. The efficacy of the intensifier was clear 
from the excellent TV pictures, and, no doubt, it 
will now be possible to employ closed- circuit tele- 
vision with electron microscopes where large 
audiences are involved. 
Aerial Masts 

listeners to radio and many view 

11 
television tend, I find, to take the 

who 
technical 

side for granted. 1 was therefore particu- 
larly interested to come across details of the 
construction of aerial masts. Since the con- 
struction of the Sutton Coldfield television mast 
ten years ago the BICC Group 
have provided most of the high 
masts and towers for BBC and 
ITA networks. One of the latest 
in this sequence, a 750ft stayed 
steel mast weighing 215 tons 
overall, commands an impressive 
view of the English Channel from 
the cliffs at Hougham nr. Dover. 

The mast has a triangular cross 
section, each side measuring 6ft 
6in. with solid round steel legs 
braced together by steel angle 
lattice work. The mast is carried 
on a steel pedestal which rests on a 
22ft square concrete block founda- 
tion. A tin. diameter steel ball 
recessed into the bearing surface 
provides registration. 

Steel wire stays with a tensile 
strength of 110/120 tons per square 
inch provide the requisite support, 
adequate allowance being made 
for the most severe weather con- 

ditions. They are anchored to concrete blocks 
varying between 19 and 73cu yd in volume. The 
heaviest individual stay weighs 2+ tons and had 
to be lifted to a height of 650ft. 

F.M. Results 
Most constructors -some very technically 

minded -db not seem to realise that poor results 
on F.M. may often be attributed to a poor aerial 
system. 

Curious effects sometimes occur due to reflec- 
tion. In one case which I investigated, "ghost- 
ing" was only present at certain times. Investi- 
gation eventually proved this to be caused 
by the rise and fall of a nearby gas reservoir. 
When the reservoir was fully charged signal 
reflection occurred from near the top, which of 
course, disappeared completely when some of the 
gas was discharged and the height of the reservoir 
decreased. The opposite effect occurred in another 
case. It, was found that the reflected signal was 
being used, and as the reservoir decreased in 
height so the signal became fainter and eventually 
disappeared until the reservoir was recharged with 
gas! 

There is no simple solution. Nothing can be done 
in the set itself to cure the trouble, and in extreme 
cases it is often necessary to sample the signal con- 
ditions around the area in which the aerial can he 
erected until the best conditions are found. A highly 
directional aerial is essential, and if virtually zero 
pickup from the side of the aerial is a necessary 
factor, then two three- or four -element arrays may 
need to be mounted side -by -side spaced by about 
half wavelength and connected together via a 
coaxial transformer or similar arrangement. Cer- 
tainly in a " difficult " location, some experimenting 
with the position of the aerial is worth while. 

One ut the concrete blocks anchoring two stays in the ITV mast 
at Hougham. 
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RADIO SHOW 1960 
A review of some 
of the products 
shown at Earls Court 
this year 

BELLING & LEE LTD. 
STAND NO. 63 

Distribution equipment was 
one of the main features on this 
stand. This equipment has been 
installed successfully in many 
locations throughout the 
country to provide radio and 
television signals to towns, 
villages, housing estates, 
schools, etc. The "Belling -Lee" 
main distribution station is 
assembled from standard basic units to meet 
individual requirements and is enclosed in a stove - 
enamelled case. It operates either directly from 
the mains power supply or via a 50 -64V supply 
superimposed upon the coaxial line. 

A range of aerials and accessories for radio, 
television, and VHF /FM was also exhibited. 

A. F. BULGIN & CO. LTD. STAND NO. 66 

A large range of new and established products 
was to be seen on this stand, many lines having 
originated from last year's show. The Technical 
staff were on hand to give visitors information con- 
cerning the component range and other exhibits. 
Among the many new components to be seen were 
the Multi- Legend Multi -Lamp Signal Fittings. 
These are for use for panel- mounting, having a 
number of internal I.E.S. lamp sockets and adjust- 
able light- barriers with a choice of legends, digits, 
and characters in a full choice of colours for 
successive or together lighting. 

The Collaro tape transcriptor. 

A view of the stands at last year's Show. 

BRIMAR ELECTRONICS LTD. STAND NO. 104 

On this stand was exhibited a comprehensive 
range of valves and low H.T. valves for car radios 
with a wide range of types suitable for AM /FIMÌ 
radio receivers and hi -fi sound systems. A selec- 
tion of cathode ray tubes suitable for domestic 
and industrial applications was also on display. 

COLLARO LTD. STAND NO. 38 

On this stand was shown a range of gramophone 
units and tape equipment. In the tape deck field 
the "Studio" deck was again featured. In its latest 
form this deck is a single direction twin -track 
machine operating at speeds of 1 *, 34 and 
7fin. /sec. Space is provided so that a third head 
for monitoring or stereo can be fitted. The 
latest addition to the range of record re- 
producing equipment was displayed, namely 
the " Studio " C60 record changer. This is a 
four speed automatic record changer which 
will play any size record from seven inches to 
twelve inches. The motor is of a new design 
and is a true four pole variety. Also on show 
was the Collaro transcription unit TRP594. 

DAYSTROM LTD. STAND NO. 112 

The Daystrom stand this year displayed several 
new models, on show for the first time. Of special 
interest to amateur constructors was a grid dip 
meter Model GD91U. This can be used for checking 
the resonant frequency of tuned circuits without 
removing components. The new Heathkit model 
was a four -wave seven transistor portable, Model 
RSW -1. This set operates on short, medium and 
" trawler " wavebands and has a dual -aerial system 
consisting of an internal ferrite rod type for 
medium and " trawler " bands and an integral 
telescopic aerial for the two short wave bands. 
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DYNATRON RADIO LTD. STAND NO. 52 

As in previous years, Dynatron exhibited a wide 
range of radiograms, record players and tape 
recorders. Among the new additions was the 
Oxford RG17. This radiogram reproduces stereo 
and monophonic records of all sizes and speeds. 
A 9- transistor portable radiogram which repro- 
duces records of all sizes and speeds, the Safari 
RG23 will provide music wherever you are. Three 
high quality transistor radios were displayed and 
the first tape recorder to be intro- 
duced in the "Dynatron range, the 
Cordova. 

A. H. HUNT (CAPACITORS) LTD. 
STAND NO. 49 

On this stand were all types of 
miniature and standard capacitors for 
all radio, television, electronic and 
electrical industrial applications. This 
firm also exhibited a new condenser 
using as a dielectric metallised paper 
with a special film in working voltages 

The Heothkit seven transistor portable Model RSW -I. 
(Daystrom Ltd.) 

up to 1,000 D.C. at temperatures from ( -40) deg C 
to (+ 100) deg C. A number of special types of 
condenser for horizontal and vertical mounting 
on printed circuit board was also of interest to 
visitors. 

KOLSTER -BRANDES LTD. STAND NO. 22 

A large range of radiograms, record players, 
tape recorders and television sets was shown on 
this stand. Among the new radio models shown 
were the Gavotte RN10 and the Romance light- 
weight transistor portable with car sockets, push 
button controls and a high -sensitivity speaker, 
Model RP21. A new stereophonic radiogram the 
Barcarolle RG20 was displayed and this model 
incorporated twin speakers and piano -key controls. 
A portable tape recorder model, RT20, has a 4- 
stage amplifier magic eye record level indicator 
and wide range tone control. It also has a wide 
frequency response. 

501 

One of the new radios by 
Kolster- Brandes Ltd., the Gavotte RNIO. 

f. & A. MARGOLIN LTD. STAND NO. 44 

Among the many products on this stand was 
the new Dansette Transistor Radiogram, model 
TRG. This is a fully transistorised and battery 
operated model. The radio unit comprises of six 
transistors and one diode, with push -pull output 
at 600mW. It has a 5in. speaker with a high gauss 
magnet. Record players for every purpose were 
on show, ranging from battery operated tran- 
sistorised models for use out of doors or in 
caravans to the more conventional mains operated 
units with higher outputs. Also among the 
exhibits on this stand were a mono radiogram and 
two transistorised portable radios. 

MULTICORE SOLDERS LTD. AND 
MULTIMUSIC LTD. STAND NO. 71 

Visitors to this combined stand were able to 
hear a stereo dem- 
onstration of the 
latest Reflectograph 
tape recorder. This 
model, (A), is a two 
track recorder which 
operates at 3 }in. and 
7 4-in. per second and 
has a capacity of 
8f in. diameter reels. 
Model B was also 

The Dansette 
transistor radiogram. 

(J. & A. Margolin Ltd.) 
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on show; this has all the features of Model A but 
is a four -track instrument providing a playing 
time at 3 }in. /sec of 12 hours 48mins. This model 
does not take stereo recordings, but by the addition 
of an external amplifier, will reproduce any } -track 
or + -track pre- recorded stereo tape. Both models 
A and B incorporate a new Multimusic tape deck. 

A new Multicore accessory shown for the first 
time was the Bib tape recording kit. This incorp- 
orates the already established Bib recording tape 
splicer complete with a supply of extra cutters. 
Among the other Multicore products displayed 
was the Ersin Multicore 5 -core solder in standard 
alloys and gauges. 

REDICORD LTD. STAND NO. 123 

Record players were the main feature of this 
stand. Among those displayed was the Nevin 
stereo record player, which is an ideal unit for a 
small flat. A Garrard magazine tape deck can be 
fitted as a combined unit.' " The Calypso " battery 
transistor record player proved popular with teen- 
agers. This is a lightweight portable with a zipp 
wrap- around case finished in bright red, black or 
white. A portable tape recorder, the " Reditape ", 
using the latest Garrard magazine tape deck with 
a French- designed amplifier also proved popular. 

TAPE RECORDERS (ELECTRONICS) LTD. 
STAND NO. 3 

The Tape Recorder Centre, as this stand was 
known exhibited a comprehensive range of Sound 
tape recorders and accessories for every type of 
pocket. The popular "Sound Studio" and "Sound 
Prince" were shown with new features and four - 
track, de luxe versions of both models were avail- 
able for maximum tape economy. The " Sound 
Master" is a new three -speed, four -track tape 
recorder which comprises a full high fidelity re- 
producing equipment with separate record and 
playback amplifiers. The stand was visited by 
many prominent personalities during the Show. 
A four -track version of the " Studio ", the sound 
"Studio De Luxe" was also displayed on the stand. 

The Nevin stereo record player. 
(Redicord Ltd.) 

October, 1960 

A four -track version of the "Studio ", the sound 
"Studio De Luxe ". 

(Tape Recorders [Electronics[ Ltd.) 

THE TELEGRAPH CONDENSER CO. LTD. 
STAND NO. 42 

The T.C.C. exhibit was a selection of new and 
established products, emphasis being on the pro- 
gress made in the development of new condensers, 
printed circuits and ceramics over the past year. 
For equipments meeting with extremes of tempera- 
ture conditions an extensive range of tan talum- 
anode electrolytics were shown. The Ceramic 
Division of the Company was represented by a 
display of formers, tubes, plates and rods, stand -off 
and lead- through insulators and terminals, hermetic 
seals, and an extensive range of fuses. Several 
types of printed circuits were on show on the stand 
and miniature paper tubulars suitable for hearing 
aids and transistor assemblies were in both metal 
clad and wax protected constructions. 

WHITELEY ELECTRICAL RADIO CO. LTD. 
STANDS NOS. 69 & 304 

A range of Stentorian high fidelity products 
was displayed and demonstrated on the Whiteley 
stands. This range of loudspeaker was available 
with a variety of cone constructions. The Radio 
Sonde as used by the British and many foreign 
meteorological offices was featured together with 

.a display of equipment manufactured for the Post 
Office and Services Departments. In the Audio 
Hall. stand 18, high quality sound reproducing 
equipment could be heard. 
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Exhibitors at the Radio Show 
Stand 

No. 

A.E.I. Sound Equipment Ltd., Crown House, Aldwych,W.C.2 308 
Admiralty, Dept. of C.N.I., West Block (Ground), S.W.I ... 407 
Aerialite Ltd., Castle Works, Stalybridge, Cheshire ... 13 

Air Ministry, Lacon House, Theobalds Road, W.C.! ... 406 
Alan -Markovits Ltd., Emblem House, Sussex Road, Hove ... 115 
Alba (Radio and Television) Lcd., 52/70 Tabernacle Street, 

E.C.2 ... ... ... ... ... ... 16 and 306 

Stand 
No. 

Gainsborough Tape Recorders, 189 Northcote Road, 
Battersea, S.W.I I ... ... ... ... ... ... 301 

Garrard Engineering and Manufacturing Co. Ltd., Newcastle 
Street, Swindon, Wilts. ... ... ... ... ... 56 

General Electric Co. Ltd., Magnet House, Kingsway, W.C.2 
32 and 322 

General Post Office, Headquarters Buildings, St. Martins -le- 
Amplion Ltd., 175/185 Cricklewood Lane, N.W.2 ... ... 
Antiference Lcd., Bitester Road, Aylesbury, Bucks.... 
Argosy Radiovision Ltd., Eastern Avenue West, Romford, 

Easex... ... ... ... ... ... ... ... 

54 
17 

61 

Grand, E.C.I ... ... ... ... ... ... 403 
Goodmans Industries Ltd., Axiom Works, Wembley. 

Middlesex ... 220 and 316 
Gramophone Co. Ltd., Hayes, Middlesex 42 and 323 

Associated British Tape Recording Clubs Ltd., 7¡8 Norfolk Greater London Fund for the Blind, 2 Wyndham Place, W.I 414 
Street, Strand, W.C.2 ... ... ... ... ... 412 

Associated Electrical Industries Ltd., 155 Charing Cross Road, 
W.C.2 ... 

Associated Television Ltd., A.T.V. House, 17 Great Cumber- 
land Place, W.1 ... ... ... ... ... ... 

21 

74 

Hacker Radio Ltd., Norreys Drive, Cox Green, Maidenhead, 
B e r k s . . . . 

Hobday Ltd., Christopher, 98,102 Broadway, Leigh -on -Sea, 
Essex ... ... ... ... ... ... ... ... 

Home Maintenance Ltd., Blyth Road, Hayes, Middlesex ... 

113 

221 
118 

Barclays Bank Ltd.. 54 Lombard Street, E.C.3 
Belling and Lee Ltd., Great Cambridge Road, Enfield, Middx. 

203 
63 

Hunt (Capacitors) Ltd., A. H., Bendon Valley, Garrett Lane, 
S.W.18 ... ... 

49 

Bernards (Publishers) Ltd., The Grampians, Western Gate, 
125 !life and Sons Ltd. (Wireless World!Electronic Technology), 

Bowmaker Ltd., Bowmaker House, Lansdowne, Bourne- Dorset House, Stamford Street, S.E.I ... ... ... 204 
216 Independent Television Authority, 14 Princes Gate, S.W.7 74 

Brenell Engineering Co. Ltd., la Doughty Street, W.C.! 311 
British Broadcasting Corporation, Broadcasting House, W.I 

408, 409 and 410 1 -Beam Aerials Ltd., Westonia, Weston Favell, Northampton 5 

British Radio Corporation Ltd. ( "His Master's Voice "), 
105 Judd Street, W.C.I ... 33 Keith Prowse and Co. Ltd., 90 New Bond Street, W.I 1 

British Radio Corporation Ltd. (Marconiphone), 105 Judd Kerry's (Great Britain) Ltd., Warton Road, Stratford, E.115 19 
Street, W.C.! ... ... ... ... ... ... ... 47 Kolster- Brandes Ltd., Footscray, Sidcup, Kent ' ... ... 22 

Brimar Electronics Ltd., Footscray, Sidcup, Kent ... 104 
Bulgin and Co. Ltd. A.F., By -Pass Road, Barking, Essex .. 66 
Bush Radio Ltd., Power Road, Chiswick, W.4 ... 51 and 60 Labgear Ltd., Willow Place, Cambridge 

Le Grest and Co., 58 Fairfield Street, S.W.IB 
25 

122 
Lee Products (Great Britain) Ltd., Elpico House, Longford 

Casian Ltd., 37 Grafton House, Golden Square, W.I 219 Street, N. W.1 ... ... ... ... ... ... ... 55 
Cathode Ray Tubes Ltd., 758/760 Bristol Road, Selly Oak, 

Birmingham ... ... ... ... ... ... 30 
Linguaphone Institute Ltd., Linguaphone House, 207/9 

Regent Street, W.I ... ... ... ... ... ... 109 ... 
Charterhouse Credit Co. Ltd., Surrey House, Scarbrook Lloyds Bank Ltd., 71 Lombard Street, E.C.3 ... ... .., 4 

Road, Croydon, Surrey ... ... ... ... ... 8 Lustraphone Ltd., Sc. George's Works, Regents Park Road, 
Chorlton and Co. Ltd., L., 5 Church Street, Prescot, Lancs. 217 309 
Cole Ltd., E. K., Ekco Works, Southend -on -Sea, Essex ... 58 
Collaro Ltd., Ripple Works, By-Pass Road, Barking, Essex... 38 McMichael Radio Ltd., Langley Park, Slough, Bucks. ... 53 
Co- operative Wholesale Society Ltd., I Balloon Street, Margolin Ltd., J. and A., 112/116 Old Street, E.C.I... 44 

Manchester 4 ... ... ... ... ... ... ... 7 Markovits, I., Premier House, 8 Golden Square, W.l ... 120 
Cosmocord Ltd., Acos Works, Eleanor Cross Road, Waltham Martins Bank Ltd., 68 Lombard Street, E.C.3 105 

Cross Hurts. . 310 Mercantile Credit Co. Ltd., Argyll House, 246 %250 Regent 
Cossor itadio and Television Ltd., 71 Endell Street, W.C.2... 57 208 

Daystrom Ltd., Bristol Road, Gloucester 112 
Decca Record Co Ltd. (Radio and Television), Ingate Place, 

Queenstown Road, Battersea, S.W.B 35 and 303 
Design Furniture Ltd., Carnwath Road, Fulham, S.W.6 103 
Domain Products Ltd., Domain Works, Barnby Street, N.W.I 214 
Dubilier Condenser Co. (1925) Ltd., Damon Works, Victoria 

Road, N. Acton, W.3 ... ... ... ... .. 62 

Merryfield Ltd., Andrew, 29/31 Wrights Lane, Kensington, 
w.a 

Metropolitan Police, New Scotland Yard, S.W.I ... ... 
Midland Bank Ltd., Poultry, E.C.2 ... ... ... ... 
Mallard Ltd., Mallard House. Torrington Place, W.C.I 
Multitore Solders Ltd., Multitore Works, Hemel Hempstead, 

Murphy Radio Ltd., Welwyn Garden City, Herts. ... ... 

314 
402 

12 
40 

71 
23 

Dynatron Radio Ltd., S r . Peter's Road, Furze Platt, Maiden- 
head, Berks . ... ... ... ... ... ... 52 and 313 National Provincial Bank Ltd., 15 Bishopsgate. E.C.2 101 

Newnes Ltd Gee. (Practical Wlreless'Televislon), 
Tower House, Southampton Street, W.C.2 117 

E.M.I. Records Ltd., E.M.I. House, Manchester Square, W.1 65 Nottingham Electronic Valve Co. Ltd., Kenrick Street, 
E.M.I. Salas and Service Ltd., Hayes, Middx.... ... ... 24 Netherfield, Nottingham ... ... ... ... ... 218 
Econasign Co. Ltd., 19.21 Palace Street, S.W.I 121 

Electric Audio Reproducers Ltd., The Square, Isleworth, 
319 

Odhams Press Ltd. (Electrical and Radio Trading), 96 Long 
111 

Elizabethan (Tape Recorders) Ltd., Bridge Close, Old Church 
Road, Romford, Essex ... ... ... ... ... 26 

Emerson Electronics Ltd., Brent Crescent, North Circular Perdio Ltd., Perdio House, Bonhill Street, E.C.2 ... 41 

Road, N.W.10 ... ... ... ... ... ... ... SO Perth Radios Ltd., Marten House, 39/47 East Road, N.1 205 
Ever Ready Co. (Great Britain) Ltd., Hercules Place, Hollo- 

way, N.7 ... ... ... ... ... ... ... 34 
Peto Scott Electrical Instruments Ltd.. Addlestone Road, 

Weybridge, Surrey .. ... ... 27 
Expert Gramophones Ltd., 78 Balham High Road, S.W.12... 307 Philco (Overseas) Ltd 30/32 Grays Inn Road, W.C.I 45 

Philips Electrical Ltd., Century House, Shaftesbury Avenue, 
W.C.2 ... ... ... ... ... ... ... 10 a 

Ferguson Radio Corporation Ltd., Thorn House, Upper 
St. Martin's Lane, W.C.2 ... ... ... ... 39 and 324 

Pilot Radio and Television Ltd., Television House, Eastcote, 
Ruislip, Middlesex ... ... ... ... II 

Ferranti Radio and Television Ltd., 41147 Old Street, E.C.I 20 Petrie Ltd., 21 Noel Street, W.I ... ... ... . ... 108 

Fidelity Radio Ltd., I I Blechynden Street, W.I I 48 Plessey Co. Ltd., Vicarage Lane, Ilford. Essex ... ... 73 

Field and Co. Ltd., N. and S. B., (Record Housing), Brook Practical Wireless ... ... ... ... ... ... 117 

Road, Wood Green, N.22 ... ... ... ... ... 116 Practical Television ... ... ... ... ... ... 117 

Fountain Press (prop. British Periodicals Lcd.), 46/47 Print and Press Services Ltd., (Tape Recording and Hi-Fi 
Chancery Lane, W.C.2 ... ... ... ... ... 124 Mag.), 7 Tudor Street, E.C.4 ... ... ... ... ... 321 
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Stand 
No. 

Radio and Allied Industries Ltd. (Sobel), Langley Park, 
Slough, Bucks. 64 

Radio Gramophone Day. Co. Ltd., Eastern Avenue West, 
Mawneys, Romford, Essex ... ... ... ... ... 29 

Radio Society of Great Britain, New Ruskin House, Little 
Russell Street, W.C.1 ............... 411 

Radio and Television Retailers Association (R.T.R.A.) Ltd., 
15/17 Goodge Street, W.I ... ... 201 

Regentone Radio and Television Ltd., Eastern Avenue West, 
Mawneys, Romford, Essex ... ... ... ... ... 59 

Redicord Ltd., 46/47 Frith Street, W.I ... ... ... 123 
REPS (Tapa Recorders) Ltd., 118 Park Road North, South 

Accon, W.3 305 
Roberts' Radio Co. Ltd., Creek Road, East Molesey, Surrey 70 
Rola Celestion Ltd., Ferry Works, Summer Road, Thames 

Ditton, Surrey 
Rose Proiects Incorporated, Station Approach, Bourne End, 

Selcol Products Ltd. (Gala Records), 114/116 Charing Cross 
Road, W.C.2 ... ... ... ... ... ... ... 

Slingsby Ltd., H. C., 89/97 Kingsway, W.C.2... ... ... 
Sloss, Andrew, Ben Nevis Works, Belmont Site, Stranraer, 

Scotland ... ... ... ... ... 
Southgate Tubular Products Ltd., 148 Chase Side, Southgate, 

N.14 
Standard Telephones and Cables Ltd., Connaught House, 

63 Aldwych, W.C.2 . 
Star Newspaper Co. Ltd., 12/22 Bouverie Street, E.C.4 
Stella Radio and Television Ltd., Astra House, 121/123 

Shaftesbury Avenue, W.C.2 ... ... ... ... ... 
Southern Television Ltd., The Southern Television Centre, 

Northam, Southampton ... ... ... ... ... 
Symphony Amplifiers Ltd., 16 King's College Road, N.W.3 

119 

202 
31 

102 

210 

14 
404 

6 

74 
302 

Tape Recorders (Electronics) Ltd., 784/788 High Road, 
Tottenham, N.17 

Telegraph Condenser Co. Ltd., Wales Farm Road, North 
Acton, W.3 ... ... ... .. ... 

Teleng Ltd., Taleng Works, Church Road, Harold Woed, 
Essex 

Telerection Ltd., Antenna Works, Weymouth, Dorset ... 
Telesurance Ltd., 14 Windmill Street, W.I . 
Territorial Army (65th Signal Regiment), 79/85 Worship 

Street, E.C.2 
'Co. 

... ... ... ... ... ... 
Trader Publishing Co. Ltd. (Wireless and Electrical Trader), 

Dorset House, Stamford Street, S.E.I 
Tricity Finance Corporation Ltd., Great Cambridge Road, 

Enfield, Middlesex ... ... ... ... ... ... 
Trix Electrical Co. Ltd., I/5 Maple Place, Tottenham Court 

. ... ... ... ... 
Truvox Ltd., Neasden Lane, N.W. .10 ... ... ... ... 

Ultra Radio and Television Ltd., Television House, Eastcote, 
Ruislip, Middlesex ... ... ... ... ... ... 

Valradio Ltd., Browells Lane, Feltham, Middlesex 
Vulcan Finance Facilities Ltd., Lombard House, Great Charles 

Street, Birmingham 3 ... ... ... ... ... 

Stand 
No. 

3 

42 

128 
9 

413 

IIO 

36 

37 
317 

15 

114 

207 

Walter Instruments Ltd., Garth Road, Morden, Surrey 72 
Westminster Bank Ltd., Post Office Court, 10 Lombard 

Street, E.C.3 . 18 
Wireless for the Bedridden Society, 55aWelbeck Street,W.l 67 
Whiteley Electrical Radio Co. Ltd., Radio Works, Victoria 

Street, Mansfield, Notts . ... ... ... ... 69 and 304 
Wolsey Electronics Ltd., Cray Avenue, St. Mary Cray, 

Orpington, Kent ... ... ... ... ... ... 43 

Short -wavy Listeners' Log - 2 
PRACTICALLY every short wave or all -wave 

receiver will cover some of the Amateur 
Bands, and there is a good deal of interest- 

ing activity on these frequencies. As a guide to 
tuning, the approximate wavelengths and fre- 
quencies of the most popular Amateur Bands are 
as follows: 

166 - 150m 1.8 - 2.0Mc /s 
86 - 80m 3.5 - 3.8Mc /s 
42.8 - 41m 7.0 - 7.3Mc /s 
21.4 - 21m 14.0 - 14.35Mc/s 
14.3 - 14m 21.0 - 21.45Mc /s 
10.7 - 10m 28.0 - 30.0Mc /s 

These bands are usually referred to in broad 
terms, either by frequency or wavelength. For 
example, as 80, 40, or 20m bands, and so on. 
The 160m band is also called " Top Band ". With 
this in mind, the bands can usually be easily 
identified, even on simple home -constructed 
receivers, especially as they are well spaced. 
References to the band or frequency used are 
often made by the amateurs who are working. 

For most interesting listening, the character- 
istics of the various bands should be kept in mind. 
The 160m band is usually best for fairly short 
range, or ground wave communication. Amateurs 
are also limited to 10W, here, but quite long 
distances are occasionally worked, despite this. 
The 80m band. is extremely popular for medium 
range work, and is often very busy. On 40, some 
locals can often be heard, and there is the possi- 
bility of distant (Dx) reception. For general Dx 
work, the 20m band is popular. Many USA and 
other overseas amateurs run considerable power 
on this band, and a fair number of Dx catches 
can often be made. The 15m band (actually 21 - 

21.45Mc /s) and 10m band are virtually dead at 
some times of day, but offer extreme Dx reception 
when conditions are favourable. 

Activity is usually strongest at week ends. Early 
on a Sunday morning, until afternoon, the 80m 
band is usually very busy, with 160 and 40 also 
in use. Later in the day, 20 and 15 are likely to 
become more active. The 40m band suffers bad 
interference from commercial stations, especially 
towards late afternoon and evening. Because of 
this, amateurs may be heard using the band early, 
when it is clear. 

For an easy attempt at Dx reception, attention 
can be given to the 20m band. Due to the time 
difference of far countries, real Dx will occasion- 
ally be heard in these bands when there is little 
local activity. 

Long distance reception is not usual on 160 or 
80, but these bands generally offer the best chance 
of hearing Amateurs within a range of a few 
hundred miles. Some use 100 or 150W on bands 
other than 160, and are able to provide very 
strong signals. Any attempt to receive unusual or 
distant stations is most likely to be successful if 
listening is confined to weak signals. With a home - 
built or uncalibrated receiver, it is wise to note 
down the limits on the various bands, when they 
are tuned in. The bands can then be found easily 
again, and long range Dx can be listened for at 
times when there is little crowding or interference 
from local transmitters. 

The English language is extensively used by 
Amateurs all over the world, and as a result quite 
an extensive log of stations can soon be compiled. 
Conditions vary according to time of day and 
season, but a quick check over the bands will soon 
show what to expect. 
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cita: 11 z 81 z bin. 
Colour: 2 Tone Red /White 
with Polka Dot relief. Alter- 
native Blue /Fawn with Polka 
Dot relief. 

CABINET incl. Motor Board and 7 x 4 in. 
Speaker, £1.19.6. Carr. 2/6. 
GARRARD BAI Grim. Unit, 45 r.p.m., 
¿2.19.6. Carr. 2/6. 

RECORD PLAYER 
BARGAINS 

All brand new latest 4 -speed Models -fully 
guaranteed. 
SINGLE PLAYERS- B.8.R. (TUOI with 
'FUL -FI', P.U. 90 / , Collaro Junior with [Meet 
GP 67.12 Xtal, 901 -: Garrard TA Mk.2 with 
GCB Head, 07.19.6; Garrard 411F Transcription 
Unit, 118, can. 3/8. 
AUTO CBANGERS- B.B.R. (UA8), 08.19.6; 
UA8 Stereo, 47.19.6; UÁ14, 67.19.8; Collars 
Conquest, 87.19.6; Garrard RC121/4D Mk.2, 
99 gua., Darr. 4/8. 
GARRARD R0210 4 -speed Antochanger Model 
with latest features and GC8 Plug -in Head only 
IO gas., caer. 4/6. This model lust released. 
E.M.I -4'speed Single Player with Auto Stop - 
Start Dual Turnover Cartridge for Stereo and 
Monaural L.P. and 78- Bargain Buy at 16.19.8, 
carr. 3/8. 

RECORD 
PLAYER 
CABINETS 
Contemporary 
styled, rezlne 
covered cabinet in 
two -tone fawn and 
brown, or mottled 
red with white polka 
dot. Size 189 z 
18 ;rtit. 861n., tatted 
with all acoeeze}iee, 
Including baffle 
board and anodised 
metal fret. Space avail- 
able for all modern amplifiers 
and tutochangers, as above, etc. 
Uncut record player mounting board 14 x 131n. 
supplied. Cabinet Price 88.8.0. Carr. and Ins. 3/6. 

2 VALVE, 2 WATT 
AMPLIFIER 

Twin stage E0L82 with vol. and neg. feedback. 
Tone controls A.C. 200/250 v with double -wound 
Maine trans. Complete with knobs, etc., ready 
wired to 6t above cabinet, 42.17.6. P. A P. 1 / -. 
81n. So.4er and matching trans., 22/ -. P. A P. 1/6. 

RECORDING TAPE BARGAINS 
EMI let grade. Brand new sealed bona 

Standard Long Play 
31n., 175ft. 7/- 200ft. .. 9/- 

' Mu., 600ft, .. 19/- 860ft. .. 25 /- 
5fln., 8501f. .. 25 /- 1,200ft. .. 81/8 

n., 1,200ft... 31/8 1,000ft. .. 45/- 
SPARE HEELS: Emitape. new, boxed: 31n. 
3,- Sin. 3/8, 51in. 4/ -, 71n. 4/6. 
SPECIAL PURCHASE. Famous manulac- 
turep 1st grade tape in sealed while boxes. 

Standard Long Play 

5- 
n., 60011. .. 

11n., met. .. 
7 n., 1,200ft... 

19/- 
16 /O 
21/- 

86011. .. 

1,200ft. .. 
1,80011. .. 

19/8 
22 /8 
32/6 

Plastic Tape Reels, special offer. Manufacturers' 
surplus. 3in. 2/9 Sin. 3 / -. 6f in. 3 /3, 71e. 3/6. 

CRT. HTR. ISOLATION 
TRANSFORMERS 

New improved types, low capacity, email size and 
tag terminated, A.C. 200/260 v. Secondaries Nil, 
+26 %, +50% BOOST, for 2 v., 4 v., 0.3 v., 12.6 v. 
und 13 v. tuba. EA Type 18/8 sash. P. A P. 1/8. 

PORTABLE TRANSISTOR 
Record Player 

BARGAIN OFFER 
6v. operation * 4 Latest G.E.C. 
(2E /R Type 800 Batts.) Transistors 

* I watt Push Pull * Garrard Fidelity 
Output Gram. Unit 

Complete 
RECORD PLAYER K17' 
3 UNITS Bargain Price 

£7.19.6 Carr. 4/- 

Send'for full details now 

PRICES VALVES ALL 

114 6/- ECH42 10/6 EZ80 7/0 
1R5, 105 7/8 ECL80 10/6 ESC. 7/8 
304, 3V4 7/8 ECL82 10/8 MU14 9/- 
6Z4 9/6 EF80 8/- PCC84 9/8 
DAF98 9/- EF86 18/8 PCF80 9I8 
DF96 9/- EF91 5/- PC7,83 18/6 
DK96 9/- EL41 9/8 P1.41 12/6 
01,08 9/- EL84 8/8 1'1112 9/8 
EARC80 8/6 EY51 9,,8 P1.83 10/6 
ECF80 9/6 EY86 10/- U25 18/8 

TRANSISTORS - BVA 1st GRADE 
REDUCED 1'R3OE8 

XA1OM114/8 0070 
Kara 

9/8 GET114 9/8 
XA109 1841 0071 12/8 GET15 12/5 
XA103 15/. 0072 15 /- 
XA104 18/- 0044 88/8 Newmarket 
XB102 10 /- 0045 91/. ' Goldtop" 
X0101 18/8 OC18 40/6 V15/10P 15/- 
Germanium Diodes, 0A70 2/9, GEX34 4 / -, GD4 9/6 

RE- GUNNED TV TUBES 
New Reduced Prices 

New Heater, Cathode and Gun Assem- 
bly fitted to all tubes. Reconditioned 
virtually as new. Now 12 months' guar - 

rantee to highest stands -as used by 
our own Service Dept. 
l in. LS. 14in. ¿5.10.0. 17ín. ¿6. 
Mallard and Mazda types ex -stock Carr. and Ins. 10 /-. 
10/- Part, Exchange allowance on your old tube. 

505 

1 WATT 
4-TRANSISTOR AMPLIFIER 

High Quality Unit with Neg. feedback giving 1 watt 
Audio output into standard 3 ohms Speaker. 

AMPLIFIER KIT -ONLY 88.19.6. Carr. 1/3 
Ready Built and Tested, 17/6 extra. 
Circuit diagram, full technical spec. and eonatrw.. 
Clonal details (free with Kit) 8/8 post free. 

JASON FM TUNER KITS 
STANDARD MODEL (F91T1) as previously eztëà- 
elvely advertised. Complete Kit 5 gun. Set of 4 
spec. valves now only 20 / -. 

MODEL (FMTZ. Attractively presented shell 
mounting unit In enclosed Metal Cabinet with 
Built-1n Power Supply. Complete Kit 87. Bet of 5 
spec. valves, 87/8 P. P. 2/6. 

LATEST MODEL -JTVB. Owltohed Band 1.2.3 
AM /FM Unit with AFC. Kit 612,19.8. P. B P. 2/8., 

NEW JASON COMPREHENSIVE FM HANDBOOK, 
2 /8. 48 hr. Alignment Service, 7/6; P. A P. 2/6. 

COAX 80 ohm CABLE 
NEW REDUCED PRICE 
Now only 6d. yard. 

Famous manufacturers let grade eeml alr'.pseed 
low lose seraxial polythene ma Coax Ola. dial, 
spproz.- stranded conductor. 

BARGAIN PRICES 20 yds. .. 9/ -+1/6 
FOR 40 yds. .. 17/8+2/ - 

SPECIAL LENGTHS 80 yds. .. 28 / -+8h 
Coax Plugs, 1/ -; Coax Sockets. 1/-7 Couplers, 118; 
Cable End Sockets. 1/6; Outlet Boxes, 4/8 

SPEAKER FRET.- Expanded Brosse ahodlad 
metal 8 z Sin., 2/3; 12 x Sis., 8/ -; 12 n 191n, 4(48 
12 x 151n., 0 / -; 24 x 12in., 9/ -, etc. 
TYGAN FRET (Murphy pattern) 19 z 191, 1.0 
12 z loin., 8/-; 12 x 24in.. 4/ -, etc. 

SPEAKERS P.M. 3 ohms 24)n. Elan, 16/8. 3 }la, 
Goodman, 18/8.' Stn. R. A A., 17/5. 81n. Celestlon 
16/8. 7 x 4in. Gkodmane, 18,6. sin. Role, 20 / -. Sim 
Special Cene G'mane, 21/6. 1010. R. A A., 25 /.. 

7 VALVE AM /FM RADIOGRAM CHASSIS 

Valve Line -up: ECC85, ECH81, EF89, EABC80, 
EL84, EM8I, EZ80. 

Three Waveband and Switched Gram position. Med 200.600 m., 
Long 1,000 -2,000 m., VHF /FM88.95 Mc /e. Phillips Continental 
Tuning insert with permeability tuning on FM and combined 
AM /FM IF transformers, 460 Ke /e and 10.7 Mo /e. Dust core 
tuning all coils. Latest circuitry Including AVC and Neg. Feed- 
back. Three watt output. Sensitivity and reproduction are of a 
very high standard. Chassis size 131 x 6 flu, Height 71in. Edge 
Illuminated glass dial 116 z 31In. Vertical pointer. Horizontal 
station names. Gu1,1 on brown background. A.C. 200/250 v. 
operation. 

Aligned and tested ready for use. L13.10.0. Carr. & Ins. 5/- 
complete with 4 Knobs -walnut or Ivory to choice. Indoor FM Aerial, 3/8 extra. 
Three ohm P.M. speaker only required. Recommended quality speakers. 
101n. Role (Heavy Duty) 30/- ' Ills. Goodman special cone 81/8. Poet A Pkg. 1/6. 
As previously announced fresh supplies are new being received, but we regret some slight delay may be 
experienced in fulfilling orders for this popular item. - 

ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHENSIVE STOCK 
WRITE NOW FOR FULL BARGAIN LISTS, 3d. 

RADIO COMPONENT Terms: C.W.O. 

C SPECIALISTS a o and packing up 
S;' 
hone: THO 2188. Hours 9 

70 Brigstock Road, Thornton 41b. 7d.; I lb. 

Heath, Surrey I/I; 3 1b. I/61 

P a.m. -6 p.m. I p.m. Wed. 51b. 2f.; IWb. 

Open all day Saturday. By Thornton Heath Station. 2/9 
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THE LINEAR LI /10 
A 10 -WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE -AMP 

Full advantage has been taken 
of latest component miniaturi- 
sation developments to produce 
a 10 -watt Hi -Fi push -pull ampli- 
fier incorporating tone control 
pre -amplifier stages within the 
measurements of 9 x 7 x Sins. 
In addition two high im- 
pedance input sockets are 
provided for microphone 
and gram., etc. With selector 
switch and vol. control, five 
B.V.A. valves are employed 
ECC83, ECC83, EL84, EL84, 
EZ81. H.T. and L.T. power 
supply point is included for a 

radio tuner. 
FREQUENCY RESPONSE 

I d.b., 30- 20,000 c.p.s. 
MAXIMUM POWER 
OUTPUT 

In excess of 14 watts. 
SENSITIVITY 

L.P. 220 m.v. for 10 watts. 78 r.p.m. 220 
m.v. for 10 watts. Radio /Microphone 40 
m.v, for 10 watts. 

TREBLE LIFT CONTROL 
+ 10 d.b. to -22 d.b. at 12,000 c.p.s. 

BASS CONTROL 
+14 d.b. to -10 d.b. at 50 c.p.s. 

HUM LEVEL 
Referred to maximum output and in- 
cluding intergral pre-amp.-70 d.b. 

NEGATIVE FEEDBACK 
21 d.b. in main loop. 

HARMONIC DISTORTION Less 
than 0.1% measured at 8 watts at 1000 c.p.s. 
Weight 10 lbs. Power consumption 90 
watts. For 200- 230 -250 v. 50 c.p.s. A.C. 
mains. Outputs for 3- and 15 -ohm speakers. 
Chassis finish stoved Gold hammer. 

HIGHEST QUALITY! Retail Price 

MAXIMUM RELIABILITY! 
AT A PRICE YOU CAN 
AFFORD. 

13 
GNS. 

Send S.A.E. for descriptive literature. 

TRADE ENQUIRIES to 

LINEAR PRODUCTS LTD. 

Also Available -THE L.45.A 
compact High Quality 4-5 
watt amplifier. Size approx. 
7- 5 -51in. high. Sensitivity is 28 
millivolts so that the input socket 
can be used for either micro- 
phone or gram., tape, radio tuner. 
etc. B.V.A. valves used are ECC83 
EL84, EZ80. Controls are: Vol. 
Treble and Bass with mains 
switch. The Tone controls pro- 
vide full compensation for long 
playing records. Output match- 
ing for 3 ohm loudspeaker. Retail 
price C5.19.6. 

THE LT4S TAPE DECK 
AMPLIFIER. A complete unit 
(power pack and oscillator incor- 
porated) ready for connection 
to A.C. mains. 3 ohm loud- 

speaker and practically any make of deck 
Negative feedback equalization adjustment 
by multi- position switch for 31, 7} and 
ISin. per set. Retail price 12 gns. 
DIATONIC 10.14 WATT. High Fidelity 
amplifier with integral pre -amplifier. Retail 
12 gns. 
CONCHORD 30 WATT. Hi -Fi amplifier 
with two separately controlled inputs. 
Retail 16 gns. 
L3/3 STEREOPHONIC AMPLIFIER. 
Sensitivity 150 m.v. Output 3 watts on each 
channel. Retail 7 gns. 
L5 /5 STEREO AMPLIFIER. 5 + 5 watt. 
12 gns. 

ELECTRON WORKS, ARMLEY, 
LEEDS. 

ENSURE SUCCESS WITH R.C.S. 
Explore the world 
on short -wave radio 

(10 -100mI 

ONLY 
FOR 3S /- 

Construction price includes valve 
and one coil covering 40-100 m. 

Can be converted to 2v. or 3v. 
Receives speech and music 
clearly from all over the world. 

Send 2/- for diagram and price list. 

The ideal low -cost 
transistor pocket 
radio for the 

beginner. 
Send 2/- for data and 
list of components. 

TRANSISTOR POCKET RADIO 
Two -stage circuit using variloopstick. coil. 

Ideal for the beginner. 
Can be built in 30 minutes. 

Works for months off 7d battery. 
Fits into palm of your hand. 

ONLY 

30/- 
CRYSTAL RECEIVER 

Covers M/W Band 

All components 12/6 including luding cue ` 
for 

.dear nor she beginner 

SENSATIONAL RESULTS WITH 2TRANSISTORS * No aerial or earth. * Dial tuning with mini .0005. * Drilled chassis, colour coded, 
components, simple layout 
for beginners. * Special small case fits shirt 
pocket. * Soldering iron and pliers 
are only tools needed. 

Finest results ever obtained with 2 transistors and diode 
layout. The ideal radio to carry with you everywhere. 
PARTS PRICE LIST & EASY LAYOUT 62/6 PLANS, 2/ -. Total building cost, including ` 
transistors, wire, etc. 

BUILD THIS AMAZING RADIO 
PORTABLE POWERFUL: PERSONAL * Sturdy metal case * No holes to drill. FOR * Detachable rod aerial ONLY * All batteries self contained * Can be built in I hour * Covers medium waves * Loud clear tone * Selective tuning * All parts are sold separately. 

This delightful set is designed to give 
you a completely personal portable 
radio. 
Bronze -finished case. Ideal for the 
beach the bedroom, the office -in 
fact anywhere. 
Send 2' for wiring diagram and 
component price list. 

Post and packing: Under 101- add 9d.; under 40'- add 1/6; over POST FREE 
Tradelcomed1es R.C.S. PRODUCTS (RADIO) LTD. 11 OLIVER RD., LONDON, Est 7 Mail Order 

Only 
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Radio Construction for the Beginner 
THE FIRST OF A NEW SERIES 

THE use of so- called " breadboard " circuits by 
experienced constructors is too well known to 
need comment. However, no one seems to 

have gone to the trouble of explaining their uses 
to the beginner. This is presumably because he 
is expected to drift into the practice sooner or later 
after going through the mill of routine construc- 
tion using solder, metal chassis, etc. 

Mechanical Joints 
In terms of valve radio, this attitude is perhaps 

understandable, since wood is an indifferent insu- 
lator at the high voltages used, but in terms of 
transistor (solid state) radio, the objections no 
longer hold and, provided certain precautions are 
taken, mechanical contacts at the voltages com- 
monly used for transistor radio are almost as 
efficient as soldered connections. While efficient 

' soldering ensures a first -class electrical joint, poor 
soldering will often hide a bad connection and so 
turn mere failure into insoluble mystery. 

If the beginner can be guaranteed some success 
from the start, he may petsevere long enough to 
learn the knack of good electrical soldering and 
so enter the ranks of enthusiastic constructors. 

Aims of the Series 
The present article has been written with this 

aim in view, and the others which are scheduled 
to follow it at a series will be along the same 
lines. It will be assumed that the beginner has 
a strictly limited supply of both 
tools and money, so the articles 
will also fulfil (to the best of 
the writer's ability) the following 
conditions. 

(a) Each construction will be 
a logical advance on the one 
before it. 

(b) No mathematics will be 
employed except where it can- 
not be avoided. 

(c) Components, materials, 
etc., will be of the least 
possible number and cost. 

(d) All components used for 
one circuit will be usable in the 
circuits which follow, unless it 
is found impossible to do so by 
the author. 

(e) No soldered junctions will 
be used. 

The illustration (Fig..1) shows 
most of the materials required 
for Constructions Number One, 
which is a simple crystal set. 

The Breadboard 
The term "breadboard" means, 

of course, any wooden board on 
which improvised circuitry is 
arranged with the minimum of 

By D. B. Kidd ' 

soldered connections, but the one proposed will 
be, for a variety of reasons, not far off the size of 
a real breadboard. 

The reader will therefore have to look around 
for the first requirement -a piece of wood, 
between +in. and sin. thick, from which a rectangle 
roughly Tin. x 11ín. can be cut. Some latitude 
may be allowed here but the reader should regard 
6in. x loin. as a minimum if he intends to follow 
the series right through. There is no need to pay a 
great deal for the wood. However, it is wise to 
ensure that the wood chosen is sound, not split, 
warped, or badly knotted. It should be reasonably 
soft wood, exhibiting a straight grain. 

Hardboard 
The next requirement is a piece of ordinary 

3116ìn. hardboard (or plywood of similar thick- 
ness) from which a rectangle roughly Tins x Sin. 
can be cut. The size is not really very important, 
but it will be an advantage if the length of the 
hardboard equals the width of the wood, as in the 
above case. 

All the angles should be checked to ensure that 
true rectangles are obtained, and also that the 
sides of the wood are at right -angles to the main 
faces. The hardboard is to be fastened to one 
side of the board to form a simple " panel" (see 
Fig. 2). 

A medium glasspaper should now be applied to 
the edges of the hardboard to remove.saw-burrs, 

Fig. 1. Most of the materials which will he required for con- 
structing the crystal set to be described next month are seen hers. 
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Fig. -The crystal set constructed on the " breadboard." 

and the same more vigorously, to all faces of the 
wood to obtain a thoroughly clean effect. Lastly, 
the better of the two main surfaces of the wood is 
selected and given a final treatment with fine glass - 
paper until a flat, smooth finish is obtained.. This 
surface must he kept uppermost when fitting the 
hardboard panel. 

The panel is fixed by means of two or three 
brass woodscrews and as these are to provide most 
of the electrical contacts as well, the reader will 
require a few dozen of them, together with the 
same number of small brass washers. It is 
important that brass screws and washers should be 
used; steel ones are most unlikely to prove 
satisfactory. 

For the first circuit to be tried, the panel requires 
to be fitted centrally on one of the long sides of 
the completed breadboard (see Fig. 2). The screws 
will need to be " started " in the hardboard since 
it has a tough surface. Anything with a sharp 
steel point will do for this job. Two, or at the 
most, three, screws are sufficient to fix the panel, 
a brass washer being slipped on to each one before 
tightening up to prevent damage by the screw - 
head to the hardboard. 

The reader is now ready to start on the first 
project -a simple crystal receiver, without, it is 
hoped, having to spend too much money. 

Materials 
1 A few yards of standard gauge p.v.c. covered 

connecting wire, solid rather than stranded. 
2 Two spring tool -clips, with the two small 

wood -screws provided ( +in. in height). 
3 One fixed capacitor of 0.01µF. 
4 One variable condenser of 0.0005µF (solid 

dielectric type rather than air -spaced). 
5 One germanium diode. 

October, 1960 

6 A piece of ferrite rod, at 
least l +in. long after any broken 
edges have been ground smooth 
again. 

7 Two ounces of enamelled 
coil -wire, about 34s.w.g. 

8 A pair of high -impedance 
headphones, fitted with two 
wander plugs. 

9 Two s m a 11 hexagonal 
sockets for the wander plugs, 
one red and one black (these 
may be obtained from some 
large stores). 

10 A few square inches of 
the very fine glass -paper, called 
" flour " grade by the iron- 
mongers. 

11 One knob, preferably of 
the pointer type, to fit a fin. 
spindle. 

With the above materials to 
hand, the reader is in a position 
to commence the first construc- 
tion. 

(To be continued) 

ANNIVERSARY LECTURE 
THE first of the Ultra Anniversary Lectures is to he given in the Recital Room of the Royal 

Festival Hall on September 14th. The speaker 
is Professor Arthur Porter, M.Sc., Ph.D., who 
is Dean of Engineering at the University of 
Saskatchewan. 

Professor Porter's subject on September 14th will 
be " The Evolution of Instrumentation " and he will interpret the term " instrumentation " in a comprehensive way, as the measurement, manipula- 
tion and control of physical variables, with partic- 
ular emphasis on control system technology. 

A brief history of instrumentation will show how 
the developments of automatic control systems on the one hand, and analogue and digital computers 
on the other, have converged until the present, 
when many complex processes involve completely 
integrated controllers involving human operators, 
computers, automatic regulators and servo- 
mechanisms. 

Somç consideration will be given to the method- 
ology of information theory and its application to control system technology. Since the problem of 
how to utilize information most effectively has 
profund implications and the real need for in- formation is to predict the future, the applications 
of this concept to the control of precesses will be 
considered. The method of prediction through the 
application of physical (or mathematical) models 
will be discussed with special reference to auto- 
matic controllers and in this context the basic 
significance of feedback will be illustrated. 

A limited number of tickets for this lecture is 
available from the Public Relations Officer of 
Ultra Electric (Holdings) Ltd., at Western Avenue, 
Acton, W.3., and anyone interested in taking this 
opportunity of hearing Professor Porter should 
make written application to the above address. 
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Comprehensive Guitar Amplifier 
A COMPLETE UNIT WITH TREMOLO, ETC. 

THE unit to be described has been expressly 
designed for use with electric guitars, electric 
string bass or similar musical instruments. It 

is essentially a high gain, high power amplifier with 
its own power supply, and has an added refinement 
only normally found in expensive commercial 
amplifiers of this type; namely an electronic 
tremolo or vibrato unit. The circuit is in two 
sections, one being the power pack and power out- 
put stages, the second is the vibrato unit and pre- 
amplifier stages. These two items are on separate 
chassis, and are interconnected by a plus and 
socket arrangement. The pre -amplifier chassis car- 
ries all the volume and vibrato controls, input 
jacks and switches and is really the " control " 
panel. This is mounted somewhere on the cabinet 
top for easy access, whilst the power chassis can be 
mounted conveniently on the cabinet floor. The 
choice of cabinet is left to the constructor, but 
some details of cabinet mountings are given in the 
text as a guide. 

V4A 
ECC83 

or 65N7 

By B. L. Phillips 
Common Housing 

As is normal with all amplifiers used with 
musical instruments, the loudspeaker is housed in 
the same cabinet as the amplifiers. The maximum 
power output is in the region of 15W peak, so a 
good loin. or 12in. speaker is essential. Two 8in. 
speakers of a similar type can bp used together, or 
even one 8in. singly, but a small speaker will not 
do true justice to the complete equipment and is 
easily overloaded. The unit may be used with a 
high impedance microphone, but it is emphasised 
here again that the response of the amplifier is 
really adjusted for guitar, etc., and is not intended 
for quality music or speech reproduction. The 
bandwidth required for amplifying the electric 
guitar is much narrower than that required for 
speech or music, and the true tone of the plucked 
guitar string is achieved by using a relatively nar- 
row band amplifier. Further information will be 
given later. 
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Fig. 1.-- Circuit of the power unit and output stages. 
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Mains 
Transformer 

1-Grommet 

Output 
Transformer Choke \,,,0 O 

V7 
5Z4 

Grommet 

Vs 
6V6 B9A base for ECCB3 

or /nt.Oct for 6SN7 

Coaxial 
Input 

Socket 

V4 ECCB3 
or 6SN7 

V6 
6V6 

Feedback 
leads 

1,2. Grommet 

VP7 
Feedback 
Control 

0 
Chassis 2'deep 

/6 SWG Aluminium 
or steel Mounting feet 

0 0 

Power Socket 

7 

Fig. 2. Plan view of the power chassis. 

The Power Chassis 
The circuit diagram is given in Fig. 1 and consists 

of the mains transformer, rectifier and smoothing 
circuits, the two output valves and transformer, and 
the driver and phase inverter stages. Wiring is in no 
way critical, except that the output anode leads 
must be as short as possible, and as far away from 
the input as possible. It will be noticed that either 
the B9A based ECC83 or octal based 6SN7 may be 
used in the driver /phase inverter position: results 
being the same for either type. All the octal bases 
require a 1 }in. hole, the B9A base being }in. dia- 
meter. Figs. 2 and 3 gives the general layout of 
main components above and below the chassis. A 
tag -strip having two earthed mounting tags and a 
minimum of five connecting tags is used to support 
the small components associated with the input 
stages. Wiring here is in no way critical, and any 
convenient under- chassis layout may be used. The 
feedback control and speaker output terminations 
are mounted on one wall of the chassis, which is 

O 
O 
O 

October, 1960 

2in. deep. Four mounting feet 
are shown for fixing the chassis 
down to the cabinet base, but 
if a ready -made chassis with 
" lattice " fixing holes is avail- 
able these may be used instead. 

It is suggested that this chassis 
be made up first, then the fol- 
lowing checks can be made for 
correct operation. 

Tests 

Insert the valves and short the 
mains switch leads on the power 
socket (pins 5 and 6). Leave the 
earth and feedback leads off the 
speaker output terminations, 
connect a speaker of 3f/ im- 
pedance to the 3f2 output tags. 
Switch on and allow to warm up 
for a few seconds. After quick 
checks for obvious faults, touch- 
ing the input socket should 
result in a loud S0c /s hum from 
the speaker. Touch the earth and 
feedback leads on the speaker 
output leads with the feedback 
control in mid- position. Jf a loud 
howl or signs of instability 
ensue, reverse these two leads 
and connect permanently. Leave 
the feedback control as it is; it 
can be adjusted fully only when 
the equipment is completed. 

Note: If the speaker is of 
150 impedance, then the feed- 
back leads will go across this 
15(2 output. Further details of 
adjustment are given later. 
Finally, check the heater and 
high tension voltages if possible; 
they should be within 20 per 
cent of those on the diagram. 
One last word on this unit: the 
0.005aF capacitor across the 
feedback line and chassis is 
essential and must not be 
omitted. It corrects for phase 

shift at ultrasonic frequencies and makes certain 
that the feedback is negative at all frequencies 
in the pass -band of the amplifier. 

The Preamplifier& Vibrato Chassis 
This unit consists of the audio pre-amplifiers to 

bring the guitar input up to a level suitable for 
feeding the main output stages, and the vibrato 
oscillator and mixer stages for the " tremolo " 
effect. The two amplifier stages are quite conven- 
tional and do not require any explaining. Some 
additional negative current feedback is employed 
on the final stage by not having the cathode resistor 
bypassed. The tone control circuit is a simple top - 
cut type and is placed between the two stages. The 
three volume controls are in parallel across the 
grid of the first amplifier, resistive stoppers of 100k 
each are employed to avoid undue interaction of 
one input on another. Wiring in all these stages 
should be as short as possible, and only one earth 
tag used for all earthy connections at each stage. 
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ue 'MC :denotes earthing 
connections to chassis 

Mains Transformer 
fixing ho /es 

Heater leads 
to Mains 

Transformer 

. 
O 

4. 

3 \ in 
O J!! 

6V6 

Power 
Socket 

rin 

R26 V4 
ECC83 

X points are 6 3V Heater 
connections 

It is best to use the B9A based 
valves as specified in this unit, 
because of their compact size, 
but as stated earlier, if a con- 
structor has a number of 6SN7's 
to hand, these may be used, but 
the chassis size will have to be 
increased. If 6SN7's are used a 
matching pentode for the vibrato 
unit is the 6K7 metal. 

Tremolo Oscillator 
This is a high gain triode, with 

the feedback taken from anode 
to grid via a phase changing net- 
work of capacitors and resistors. 
The oscillator develops a sine - 
wave output, the frequency 
of which depends upon the 
capacity /resistance ratio; thus 
one resistor in the feedback 
chain is made variable and 
governs the frequency of the 
output (which governs the 
" speed " of the tremolo effect). 
To avoid interaction between 
the oscillator and external con- 
nections, a buffer amplifying 
stage is placed between it and the 
mixer pentode. As the oscillator 
output is high, little gain is 
needed from this amplifier, hence 
heavy current feedback is used 
in the cathode circuit, and the 
output from the oscillator is 
taken from a low potential point 
across a 50k potentiometer. 

(To be continued) 

Fig. 3.- Underchassis wiring 
of the power unit. 

Fig. 4 (below). Circuit 
of the pre- amplifier and 
the vibrator unit. 

www.americanradiohistory.com

www.americanradiohistory.com


512 PRACTICAL WIRELESS 

The completed receiver. 

THIS receiver tunes long and medium waves and 
is particularly suitable for beginners, as con- 
struction and wiring are very straightforward, 

and no aligning of tuned circuits is required. The two valves are available at very low cost, and the 
complete receiver can he built at small expense, 
but nevertheless gives good results. 

The Circuit 
The circuit is shown in Fig. 1. A dust -cored dual -wave coil gives best results with the simplest 

form of wavechange switching. Reaction is con- 

/00Kû 
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Mains I:1 

A T.R.F. CIRCUIT 
SELECTIVITY ANC 

trolled by adjusting the detector 
screen grid voltage, this being 
adopted instead of a variable 
reaction condenser in order that 
the mains on /off switch can be 
operated as well with the single 
knob. The 8D2 and 12A6 valve 
heaters receive current from a 
12.6V transformer. The actual 
combined heater consumption of 
these valves is only 0.35A, so a 12.6V 0.15A dial light may be added, if desired, without overloading the 0.5A trans- former secondary. A IA or IA transformer 

is equally suitable. If 6.3V valves such as the 6J7 are to hand, these can be used instead of the 8D2. being equivalent except for the hase and heater rating. Similarly, a 6V6 or other 6.3V valve can then he used in the output stage. A 6.3V transformer is then necessary, and the output valve cathode bias resistor should he modified to suit, 27052 being used for the 6V6 type, but, if valves and heater transformer are to be purchased, 
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Fig. I. -The circuit diagram of the receiver. 
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iiaI-wve 2 
(ITH REACTION TO IMPROVE 

ENSITIVITY By F. Gee 

building cost will be reduced by using the 8D2 
and 12A6. 

The type of smoothing choke, and current rating 
of the choke and rectifier, are of little importance, 
provided they can handle at least 40mA. A 45mA 
or 60mA choke or rectifier would thus be suitable. 
If smoothing condensers of larger capacity are to 
hand, they can be used, and it is not necessary that 
both these components be of the same capacity. 
A combined condenser (such as 8 plus 16µF) is 
equally suitable. 

The mains voltage isolating condenser in series 
with the aerial should be of high voltage rating, 
as must the condenser in parallel with the mains 

a á . 

xaa,..... .,a:.»» 
The underchassis wiring. 
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COMPONENTS LIST 

8D2 valve British 7 -pin holder. 
12A6 valve. Octal holder. 
QR11D (Osmor) coil, or other dual -wave 

coil with aerial coupling and reaction. 
500pF air -spaced tuning condenser. Drum, 

cord, drive and spring. 
100k potentiometer with 2 -pole switch. 
Fixed condensers: 100pF, 200pF, 0.005µF, 

0.010 250VW, 25µF 25VW, two 8µF 
350VW or similar, 0.1µF 250VW, two 
0.01µF 750VW. 

12.6V #A or similar mains transformer 
5in permanent magnet speaker with mains 

pentode output transformer. 
250V 40mA or similar rectifier. 
40mA or similar smoothing choke. 
Resistors: 3300 1W, 22k }W 100k }W, 220k 

1W, 470k or 1M #W, 2.2M ¡W. 
Single -pole wavechange switch. 
Three control knobs. 
200pF pre -set condenser 

transformer primary. A leakage resistance of even 
several megohms in the 0.01µF coupling condenser 
between valves will allow a positive voltage to 
reach the 12A6 control grid, and upset proper 
working. For these reasons, three high quality 
mica 0.01µF condensers are recommended for 
these circuit positions. 

Preparing the Chassis 
A chassis about 10 1in. x 4 1in. with 2in. runners 

will be convenient. The parts can usually be 
arranged to fit a ready -drilled surplus chassis. If 
the chassis is undrilled, the valveholder holes can 
be made with a washer cutter, valveholder punch 
or cutter, or by drilling rings of small holes, and 
cleaning up with a half -round file. 

A metal dial plate about 30n. x 41in. is bolted 
to the front runner of the chassis. A clearance 
hole for the tuning condenser spindle is drilled in 
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Detector 

Recti fier 
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Fig. 2. -The above -chassis layout. 
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Condenses Slot Drum Dial 

PRACTICAL WIRELESS 

Pointer 

Cord 

Chassis 

Tuninq 

knob 

Drive 
spindle 

Fig. 3. The tuning drive. 

this plate at the correct height. The condenser is 
bolted down by means of small brackets, as shown 
in Fig. 2, the spindle projecting to take the pointer. 

The way in which the drive is arranged will be 
clear from Fig. 3. The bush holding the tuning 
control knob spindle is fixed to the front runner 
directly below the condenser spindle. Two clear- 
ance holes are then drilled for the cord, as shown 
in Figs. 2 and 3. The dial should be removed, 
and the drum is placed on the condenser spindle, 
its slot being at the top, with the condenser half 
closed. A length of nylon or other drive cord is 
then given a full turn round the spindle, taken up 
through the chassis, and round the drum. The 
ends pass through the slot, and are tied to the 
spring, which is under tension. The drive should 
work smoothly and easily, without the cord foul- 
ing the chassis, and the full 180deg movement of 
the condenser should be possible. If not, loosen 

October, 1960 

the drum set -screw to adjust it as required. 
The Ioudspeaker is also bolted to the front of 

the chassis, a small section being cut out to accom- 
modate the frame here. If a little extra height is 
unimportant, the speaker can be attached by means 
of brackets, and an aperture in the chassis will 
then not be required. 

Parts above the chassis are located approxi- 
mately as in Fig. 2. The rectifier fins are vertical 
(to assist air circulation); metal brackets being cut 
to hold it in this position. When wiring to the 

To 
0.0 /pF 
Aerial 

condenser 

To Tag ring end 
MC 

I r 

Ange 

200PF 

No 

Fig. 5. Tuning coil connections; 

rectifier, assure that the positive end goes to the 
smoothing choke, and negative to the 0.01µF con- 
denser and mains switch. 

Leads pass from the speaker speech coil tags 
to the secondary of the output transformer. If 
the transformer has wire ends, take these directly 
to the speaker tags. The secondary is of low 
resistance, and the actual ends of the winding may 
issue from the bobbin, ready for soldering to the 
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Fig. 4.- Underchassis wiring diagram. . 
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speaker.. The primary is of thin wire, and primary 
connections may be taken to tags on the trans- 
former, or to thin, insulated flexible leads. The 
receiver cannot work if the transformer is wrongly 
connected. 

Under the Chassis 
Wiring and components below the chassis are 

shown in Fig. 4, points marked " M.C." being 
soldered to tags bolted in place. The mains leads 
should be of good quality twin flex. They run 
against the chassis, and out through a rubber 
grommet fitted in a hole in the 
back. runner. It is best to use 
two- colour flex, and take the 
chassis side of the circuit to 
mains. neutral, . drawing current 
from a 3 -pin plug. This will 
reduce chances of modulation 
hum, and also prevent the chassis 
being connected to the live main. 

Connections should be reason- 
ably short and direct, and it is 
wise to use insulated sleeving on 
all the leads. Note that the three 
large condensers have their nega- 
tive tags taken to chassis. 

The 200pF pre -set condenser 
has one tag bolted to the chassis, 
the condenser being raised so 
that it is not shorted. The second 
tag of this'condenser is wired to 
point (4) at the tag ring end of 
the tuning coil. 

The coil is best left off until 
other wiring is completed, and it 
is mounted clear of the chassis by 
means of a small bracket as 
shown in Fig. 5. At this end of 
the coil four pins project -(l) (3) (4) and (6). A 
lead from the fixed plates of the tuning condenser 
passes down through the chassis to pin 1, as shown 

WIRELESS 515 

in Fig. 4. The pin marked 3 goes to the wavechange 
switch, and pin 4 to the chassis but pin 6 is 

not used. 
At the other end of the coil is a tag ring, and 

this is wired as shown in Figs. 4 and 5. The 
connection from point 1 to the 0.01µF aerial con- 
denser passes through the chassis. A short throw - 
out aerial consisting of about 6ft of thin insulated 
flex can be soldered to the second tag of this 
condenser, or a lead can be attached to a socket, 
so that an aerial can be applied. The actual aerial 
connection must be carefully insulated from the 

Rear view of the receiver. 

chassis, and the condenser must not be omitted 
because it is intended to keep mains voltages nut 
of the aerial. 

Back..-/W x 6111 kv/en ventilation notes Top.-_`//%7 r s4 x44; 
Front 

ÓTgXlre 

Fig. 6. Making a cabinet. 

Adjustments 
The actual wavelengths 

covered depend, to some extent, 
on the position of the coil core. 
which can be adjusted from 
each end by means of a small 
screwdriver or insulated tool. If 
¿, metal blade is used, withdraw 
this after each adjustment. A 
coverage of about 200m to 
550m on the M.W. band will 
be most useful, and the core 
position has most influence to- 
wards the high wavelength end 
of the band. 

When the 100k potentiometer 
is rotated clockwise, sensitivity 
increases, being at maximum a 

little way in advance of full 
rotation. It is only necessary to 
adjust the 200pF pre -set con- 
denser, using an insulated tool, 
until smooth reaction is 
obtained over each tuning 
range. If satisfactory reaction 

(Continued on page 546) 
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IIIIIIIIIIlllI1 111111111Illllllllllll _ n H.F. One valverlll llllll lllllllllllllltllllUlllllll 

SHORTWAVE, WORLD -WIDE, 
RECEPTION 

RECENTLY I have been experimenting with 
one and two valve circuits for H.F. work. 
The main intention was to build a reliable 

low powered battery portable for the 15m band. 
After trying many, circuits, already designed for 
the purpose, it was decided to try one of home 
design. The circuit finally decided upon was that 
which is now to be described. 

Plans for an extra stage were developed. How- 
ever, when the results of the 3D6 were heard, it was 
thought that this second stage would be undesir- 

Tuner Reaction 

L10)D 
4er a/ 

AF Output 

3OmA Meter 

Phones 

Fig. 1. -The front panel. 

able. This assumption was proved to be correct, 
as the performance of the -first stage is more than 
sufficient for the purpose. Stations from all parts 
of the globe have been detected on it. As an 
example a Russian broadcast station was received 
at strength six to seven with no form of aerial in 
circuit. Also, many amateur CW stations have 
been heard at all times of the day and night. 

Coil 
The coil LI is home 

made. Many commercial 
organisations manu- 
facture suitable types 
that would work equally 
well. The description is 
for the benefit of those 
who wish to wind one 
of their own. 

A former 1 4-in. in 
diameter and approxi- 
mately 2in. long is re- 
quired. It may be made 
of porcelain or cardboard 
or any good stiff insulat- 
ing material. 

To Earth 
Grid winding 

( /Bs.w.g. enam. copper 

By I. Macdonald 

Insulated 18s.w.g. copper wire will be required 
for the tuning coil. Between 4 to 7 turns of this 
wire should be wound in a central position on 
the former, spacing it by }in. per turn. This tuning 
coil is centre -tapped. the aerial being connected to 
this tapping. A reaction coil is wound on the 
same former but of a finer gauge of wire, say 
30s.w.g. Five turns of this wire are sufficient for the 
reaction coil, the turns being wound as illustrated 
in Fig. 2. This coil is sufficient for the entire 15m 
band. 

The Valve 
The 3D6 is basically an A.F. tetrode with a 

centre -tapped filament at 1.4V per section. In this 
circuit, it has been modified to be used as an R.F. 
triode. The screen grid has been strapped to the 
anode to form a common electrode which will 
serve as a triode anode. This valve requires an 
H.T. of between 90 and 120V. The chosen H.T. 
will depend on the volume of sound required by 
the listener. It is suggested that a filament voltage 
of 3 be used. This of course means that the tapped 
filament is eliminated. Pins 1 and 8 are the fila- 
ment connections. A key to the other pin connec- 
tions is shown in Fig. 3. 

Leaky Grid System 
A leaky grid system is employed. This being an 

old favourite of many enthusiasts. It is also a 
very realiable and inexpensive detector circuit. 

The grid capacitor is 200pF in value and must 
not be less than 100VW for perfect safety. The 
grid leak resistor is between 2 and 2.5M }W. 

Reaction Circuit 
The reaction circuit employed is commonly 

known as " anode reaction ". It consists of a 
0.0003µF solid dielectric variable capacitor in 
series with a coil, specially wound on the main 
coil former. If this coil is connected the wrong 
way round the set may not function; instead a 1 

permanent hum may be heard. In this case, all 
that is required, is to reverse the coil connections. 

The 30mA meter is connected in series with the 
anode of the 3D6. This meter is of great assist- 
ance when controlling the reaction. When too 

lXa'dlá +0rmr 

Centre-tap to 
Aerial socket 

To rir-o- 

,Reaction winding 
(30 s.wg. insulated 

silk or cotton) 

To Tuning 
conden.sir 

To 
Reaction 
condenser 

Screen Control 
rid Grid 

G2 O 
O 

\ 
Anode tap 

F11.- Fi/t 

Coil unit Details 

Fig. 2 (left). --Coil details. 
Fig. 3 (right). -Volve base connections. 

306 Base 
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much reaction is used, the meter may read as high 
as 20mA, or more, depending on the emissive 
state of the valve. For stable T.R.F. listening with 
this circuit the meter should read 2mA to 2.5mA. 
This is the required H.T. current used by the 3D6 
while operating under these conditions. If the 

Coax. 
Aerial 

Socket 
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Audio Output 
The A.F. output is obtained from the anode of 

the valve. The use of the U.S.W. choke will help 
to eliminate unwanted noises. The output is power- 
ful enough to operate outdoors and a small loud- 

speaker may be used as an alter- 
native to headphones. The primary 
of the loudspeaker transformer is 
connected in series with the choke 
instead of the 'phones. The usé of 
a speaker will reduce sensitivity to 
a small extent but this factor is 
compensated by better tone. 

As seen from Fig. 4, provision 
for a future audio stage is made 
by including an extra coaxial 
socket in the construction. This 
socket is the A.F. output socket. 

A piece of Paxolin lin. by lin. is 
used as a base for the 'phones 
output socket. The screen of the 
coaxial cable in this case goes 
straight to the free .end of the 
choke. The H.T. cable is term- 
inated inated at a suitable point inside 

f 3 o the chassis and the centre of the 
'phones coaxial is soldered to this 

vo/t4 terminal. This wiring allows the 
H.T. positive to flow to the choke 

Common-0 through the 'phones directly. When 
the 'phones are unplugged then no 
current will flow in the H.T. line. 
This eliminates the use of an H.T. 
switch. No provision is made for 

a switch in the L.T. circuit, the L.T. being switched 
when the 3V cell is disconnected. 
Power Requirements 

A suitable source of pure D.C. will be required 
to operate this circuit. Many types of surplus 

_US.W Choke 

660 ̀ % H+ 
Coax. 
Socket 

for Phones 0 
qReaction 

winding 

30mÁ 
Meter 

/fIAF rF output 
Socket 

Centre 
tap 

200pF 

Grid windin 

Ó .000/ 
kiF b s---- ISpF 

Bandsprea 

Mfg 
0003 

ReáF 

ctio 

Fig. 4. -The circuit diagram. 

meter does not read at all or reads below 1.75mA, 
then the reaction is too low and should be 
increased until the meter reads the correct current. 
This fact can also indicate that no voltage is 

reaching the anode owing to a component failure. 

Battery Failure 
The use of the meter will be 

of great value. Therefore, it is 
recommended that you should 

h include it in the circuit. Con- 
structors may tend not to use it 
as it means extra expense. A 
30mA meter is quite inexpensive 
and will add to the appearance 
of the instrument. 

Tuning Controls 
The tuning capacitor is a 

0.0001µF of the solid dielectric 
variety also. A 15pF air- spaced 
capacitor is wired in parallel to 
act as a bandspread condenser. 
Great care should be exercised 
when purchasing the latter. You 
may discover to your dismay that 
the moving vanes are loose and 
erratic. This factor will produce 
poor tuning as well as noisy con- 
ditions. Always ensure that the 
moving vanes of such a capacitor 
are tight and sound before 
purchasing. 

To Anode 
and S.C. of 

valve 

Fig. 5. -The wiring diagram. 
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"battery " eliminators are sold today. These 
devices although saving the operator much future 
expense, cause extra maintenance troubles. For 
those constructors who already possess an elimin- 
ator, the required potentials are as follow: H.T. 
90 -120V; LT 3 -11V, this depends on the filament 
circuit preferred. Many battery manufacturers 
supply combined H.T. -L.T. batteries which would 
make the set entirely portable. Your local dealer 
will be only too pleased to answer your battery 
requirements and will supply your needs at reason- 
able cost. 

Construction 
As the circuit is very small and simple, few 

details of construction are really required. The 
cabinet used is 6in. x 5in. x 21in deep. It is cut 
from l8s.w.g. sheet aluminium. A brief idea of 
the required dimensions will be seen in Fig. 1. It 
was felt that full description was quite unnecessary 
as most constructors will prefer to use a cabinet 
design of their own in any case. 

WIRELESS October, 1960 

At convenient spaces on the front panel, three 
tag mounting strips should be fixed. The wiring 
of the components is not very critical. The only 
factor to bear in mind is to keep all wiring as 
short as possible. A suggested layout for wires is 
shown in Fig. 5. 

COMPONENTS LIST. 

1 -3D6 valve. 1 -15pF air -spaced 
1-Condenser Clip. variable capacitor. 
1 -30mA tin. meter. 1-Coil (see text and 1- U.S.W. choke. Fig. 2). 
1 -0.00031AF variable 1 -2 to 2.5M 1W 

capacitor. resistor. 2- Coaxial sockets. 1 -200pF fixed capa - 1-B8G valve base. citor 100VW. 1- 0.0001µF solid 1- 00114F 250VW. 
Dielectric variable 
capacitor. 
Cabinet, nuts, bolts, solder, wire, etc. 

Low Drift V.H.F. Receiver 
(Continued from page 496) 

hour to check that the tuning has been maintained. 
If it has not, note carefully whether the correction 
required to bring the set into tune is an increase or 
a reduction in the capacity of VC. If a reduction 
is required, the negative co- efficient in the parallel 

EM34 
vaiveho/der 

50KO wirewound 
potentiometer 

. Control 
volta -e 

H.T.t 

Earth 

Fig. 11.- Wiring of EM34 tuning indicator. 

combination C12, C13 must be increased; if the 
correction is positive it must be reduced. Any 
alteration in the value of C12 must be balanced 
by an alteration in C13 (zero co- efficient) so that 
the total capacity of the combination remains be- 
tween 20 and 24pF. The adjustment is not as 
critical as it sounds and if the receiver is built as 
specified, the values given in the circuit diagram 
should be satisfactory. 

Alignment Without Instruments 
The set can be aligned fairly easily without 

instruments. If this is to be done, it is advisable 
to use pre -tuned I.F. and detector transformers, 
and it will be necessary to fit, temporarily at least, 
a sensitive tuning indicator such as 6E5 or EM34 
for use in place of the high resistance or valve volt- 

meter. It should be arranged as previously described 
with a 50k potentiometer in the cathode circuit 
and the control grid cable should be fitted with a 
crocodile clip. Clip the control grid cable to the 
negative end of C26 and set the cathode potentio- 
meter for maximum shadow angle. Connect a good 
aerial and proceed as for adjustment of oscillator 
tuning. Select the strongest transmission that can 
be found and after checking that it is in fact a 
BBC transmission, adjust the cores of the I.F. 
transformers and the top core of RDT for maxi- 
mum response as shown on the indicator. Now clip 
the grid to earth and adjust the potentiometer for 
zero shadow angle. If an EM34 is being used. this 
means zero on the more sensitive side of the dis- 
play. Transfer the indicator grid to point Z and 
adjust the bottom core of RDT for zero output. 
Re- adjust the top core for maximum response as 
previously described. 
Tests 

An approximate acceptance bandwidth test can 
now be carried out. With the indicator adjusted 
for zero angle and the grid connected to point Z, 
tune the receiver slowly through " a transmission. 
The two maxima will be observed as equal and 
opposite deflections of the display each side of 
the centre zero. 

With pre -tuned transformers, the adjustments 
required will be limited to those necessary to 
counteract differences in circuit stray capacitances 
and will be slight. Without pre -tuning, the opera- 
tion is more difficult but may be achieved satis- 
factorily within close range of a transmitter or at 
a greater distance if the receiver has two I.F. 
stages. The procedure is, the same but the trans- 
mission when first received will probably be weak 
and distorted and will have to be tuned carefully 
by ear till it is strong enough to show on the 
tuning indicator. Move the transformer cores each 
a little at a time and do not make any large move- 
ment of any that does not increase the signal. 
There will be no guarantee of course, that the 
intermediate frequency finally arrived at is correct, 
but it is not likely to be far out and the error 
should not affect the performance of the receiver. 

(To be continued) 
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AMAZING 'KNOW HOW' BOOK 
Saves You Pounds 

Here is just the practical, at -a -glance guidance YOU need, whether 
you wish to know how to service radio and TV sets, install lighting 

points, or repair any domestic appliance, from a bell or an iron to a 

vacuum cleaner or washing machine. Explains basic principles and 

working of modern radio and TV sets and electrical appliances. Shows 

how to test for faults, carry out maintenance and repairs by the most 
modem methods. Special section on the operation and servicing of 
frequency modulated receivers. See this great volume NOW on 7 days' 

FREE APPROVAL. 480 pages. Over 400 illustrations. Yours (if kept) 
for 21/- (Standard Edition) or 23/- (De Luxe, superb leathercloth). 

ESSENTIAL TO EVERY SERVICE ENGINEER, 

ENTHUSIAST AND HANDYMAN ! 

Getting the best from 
RADIO AND TV SETS 
Here is expert advice that will enable you 
to make the necessary adjustments or 
repairs 
performance from agny radio or TV set. 

All you need to know about 
DOMESTIC WIRING 

Learn from these help- 
ful pages how to carry 
out all kinds of in- 
stallations and exten- 
sions -with efficiency 
and safety! Complete 
guidance on conduc- 
tors, insulation, safety 
regulations, conduits, 
cables, earthing, prac- 
tical work, fuses, flex- 
ible cords, etc. 

BASIC RADIO CIRCUITS 
All you want to know about circuits, so 
that you can find your way around 
modern sets without hesitation. How 
components form various types of set; 
gives circuits for 1 -valve receiver, 3 -valve 
receiver, battery TRF receiver. 4-valve 
superhet, Universal sets, etc. 

See how to maintain 
Vacuum Cleaners 

and Floor Polishers, 
Refrigerators, Cookers 

and Boiling Plates, 
Washing Machines, etc. 

Do your own 

BATTERY CHARGING 
Here are clear, complete instructions 

FIRES &'SPACE 
HEATERS 

Full, easy -to- follow in- 
structions for servicing 
small domestic fires - 
whether of the radiant, 
reflector or convector 
type. 

WATER 
HEATING 

All you should know 
about the various types of electric water - 
heaters and how to install them and keep 
them in perfect working order. Advice 
that will save you POUNDS( 

TRACKING DOWN 
TROUBLE 

This grand book is invaluable for tracing 
faults in radio and TV 
sets. Tells you all you 
want to know -from how 
to carry out Preliminary 
Testa to how to align 
R.F. and I.F. circuits. 
Shows how to carry out 
Dynamic Testing. Also 
shows how to trace the 
causes of Noises, Distor- 
tion and Instability and 
deal with the trouble. 
Gives detailed informa- 
tion on Components and 
Loudspeakers and how 
to deal with any faults 
that may develop. 

ttA 
AN)l. 

i1!:Ai 
txD': 

'. 

480 
PAGES 

OVER 

400 
ILLUSTRATIONS 

ALL THIS -AND MORE 

IN ONE GREAT 
VOLUME! 

Comprehensive Contents Include: 

C t, Voltage and Resistance. 
Coils, Capacitors and Valves. 
Basic Radio -receiver Circuits. 
Preliminary Tests. Instruments 
for Set Tasting. Locating Faults. 
Dynamic Testing. Tuned Circuit 
Alignment. Noises, Inter( ti 
Distortion and Instability. Corn - 
ponents. Loudspeakers. Pick-ups. 
Gramophone Motors. Frequency 
Modulation. Television Circuits 
and Test Gear. Television Faults, 
Symptoms and Cures. Aerials and 
Pre -Amplifiers. Maintenance of 
Domestic ElectricWiring. Small 
Appliances. Fires and Space 
Heaters. Vacuum Cleaners and 
Polishers. Rewinding Small 
Motors. Cookers and Boiling 
Plates. Washing Machines. Re- 
frigerators. Electric Water Heat- 
ers. Battery Charging, Testing 
and Repairs, etc. 

DO THIS NOW ! 
Fill in form and post in 2d. stamped, un- 
sealed envelope to Dept. E.B.35, Odhams 
Press Ltd., Basted, Sevenoaks, Kent. Book 
comes to you on FREE APPROVAL; if 
satisfied you send remittance, otherwise 
return book in 8 days. Offer applies in 
U.K. and Eire only, closes October 31. 

POST FORM TODAY 
Dept. E.B.35, Odhams Press Ltd., Basted, Sevenoaks, Kent 
Please send me, WITHOUT OBLIGATION TO PUR- 
CHASE, "Radio, Television and Electrical Repairs ". 
Within 8 days I will EITHER return book in good condition 
postage paid, OR send remittance for cash price. 
Cross 
Delete 

out 
NOT applicable: pplicable 

S 
I admr(a) homeowner,, (b) 

tenant in house or flat, (c) temporary resident, (d) single 
(e) married. (f) over 21, (g) under 21. 

Your signature 
.(1.1. under 21 signature of father. if married lady, signature 

o) 
BLOCK LETTERS BELOW 

NAME_ 
Full Postal 
ADDRESS Firmly affix 

2d. stamp 
E.B.35 /Oct. 60 in margin 
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COILS AND TRANSFORMERS FOR A 
2 -WAVE TRANSISTOR SUPERHET WITH 

PRINTED CIRCUIT AND FERRITE ROD AERIAL 
LONG AND MEDIUM WAVE AERIAL -RA2W 
On 6 in. rod, i6 in. diameter, connections to 
6 -Tag Ring, 208 pF tuning .. 12/6 
OSCILLATOR COIL P50 /IAC 
Medium wave in screening can. For 176 pF 
tuning condenser ... 6/4 
1st AND 2nd I.F. TRANSFORMERS- P50 /2CC 
470 Kc /s operation with 250 pF tuning in cans. 

;- in. diameter by 3 4 in. high ... 6/7 
3rd I.F. TRANSFORMER- P50 /3CC 
Last stage transformer to feed diode detector. 
Size as P50/2 8/- 
DRIVER TRANSFORMER -LFDT2 
Upright mounting with six connecting tags- 
1156 in. x 7/á in. x 13/4 in. ... ... ... 9/6 

PRINTED CIRCUIT -PCA1 
Size 23/4 in. x 83/4 in. Ready drilled and printed with component positions .. 

THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS 
AND PERFORMANCE IS GUARANTEED. 

Constructor's Booklet with full details, 2 / -. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 

KINGSMERE SUPPLIES LIMITED 
insured Post I/-, over E2 Free. (Export extra.) MAIL ORDER HOUSE TERMS: Remit with Order or C.O.D. Single valves, post 6d. Cash refund guarantee! 
Built to the highest specifications, 
these chassi7 offer 
the finest value 
to the en- 
thusiast. 

ALL BRITISH RADIOGRAM 
CHASSIS. 3 WAVEBANDS 

5 MULLARD VALVES 
ECHBI, EF89, EBC8I, EL84, EZ87 

Brand new and guar. A.L. 203/250 v 
Short - Medium - Long Gram. P.U. 
High Q dust core coils. Latest 
circuit technique. AVC and neg. 
Feedback. 4 watts. Chassis size 
13f x 6 x Tin. high. Aligned and 

calibrated ready for use. Quality 
at Low Cost. Chassis isolated. 
H.P. Dep. ES and five monthly of E1. 

Leaflets S.A t OUR PRICE E9.9.0 
¡Matched Speakers, Sin., 6 }in., Bin., 17;6 ea. IOin. 25/ -. 

BRAND NEW 
OZ4 6/- 
185 7/6 
ISS 7/- 
174 6 ¡- 
2X2 3/6 
3Q5 9/- 
354 7/6 
3V4 7/6 
5U4 7,6 
5Y3G 7/6 
5Z4G 9/6 
6AC7 5/- 
6AG5 5/- 
6AL5 5/6 
6AM6 5/- 
6AT6 7/6 
6B8G S/- 

BRAND NEW 
AND BOXED 

OUR PRICE 
POST FREF 

£6.15.0 
4 SPEED 

MODEL UA8 
GARRARD 4 -SPEED HIGH FIDELITY UNITS 
Autochanger 121 Mk.I I ' 
Single Player TA Mk.l I 8 gns. Price mc. plug -in. norms, 
Transcription 4 HF 17 gns. heads. Stereo hds. L2 ex. 

6BA6 7,6 
68E6 7/6 
6C4 5/- 
6D6 6r- 
6F6G 7,6 
6G6 5/6 
6H6 3/6 
615 5;6 
616 5/6 
617G 6/6 
6K6GT 6/6 
6K7G 5/- 
6K7M 7/6 
6K8G 7/6 
6N7M 6/6 
6Q7G 7i6 
6SA7M 61- 

VALVES Matched Pairs 1/- extra 
6SJ7M 6/6 
6SN7GT 6'6 
6USG 7/6 
6V6G 6/6 
6X5G 6¡- 
12AT7 8/- 
12AU7 7/6 
12AX7 7/6 
12K7GT 6/6 
12Q7GT 6/6 
25Y5G 9/6 
3516 9;6 
35Z4 7/6 
807 5/6 
954 1/6 
i56 2/6 
DAF96 8'6 

DF96 8/6 
DK96 816 
DL96 8/6 
EABC80 8/6 
EB9I 5/6 
EBC4I 8'6 
EBF80 I0/- 
ECC84 9/6 
ECH42 10/6 
ECL80 10/6 
ECL82 10/6 
EF39 516 
EF4I 9/6 
EF80 7/6 
EF9I 5/- 
EF91 51- 
EL32 5 - 

EL84 B/6 
EM8I 9/6 
EY51 9/6 
EY86 10/- 
EZ40 7/6 
EZBO 7/- 
E1148 1/6 
HABC80 

12/6 
HVR2A 6/- 
K1-33C 101- 
MUI4 9/- 
P61 3/6 
PCC34 9'6 
PCFBJ 9/6 

PCL82 11/6 
PY80 7 6 
PY81 9/6 
PY82 7/6 
PY83 9/6 
QP2S 7/6 
R3 9/- 
SP6I 3/6 
UF4I 9)- 
UL41 9i6 
U741 7/6 
U22 8/- 
VP23 6'6 
U76 6/6 
VR105/30 

9!- 

PLASTIC RECORDING TAPE 
Long Play . Standard 

lin. reel, 1,800 ft. 32/6 71n. reel, 1,200ft 21/- 
5 ¡in. reel, 1,200ft. 22/6 Sfin. reel, 8508. 17/6 
Sin. reel, 850ft. 19/6 5w. reel, 600ft. 15 /- 
3in. reel, 225ft. 7/6 
Spare Plastic reels all sizes 3/. 
"Instant" Bulk Tape Eraser and Head De. fluxer, 200250 v. A.C., 27,6. Leaflet, S.A.E. 

SETS OF VALVC.a 
24/6 IRS, 114, 155, 354 or 3V4. 
29/6 DK96, DF96, DAF96, DL96. 
29/6 6K8, 6K7, 6Q7, 6V6, 5Z4 or 6X5. 
39/6 ECH42, EF4I, EBC41, EL4I, EZ40. 
39/6 ECHBI, EF89, EBC8I, EL84, EZ80. 
39/6 12K8, 12K7, 12Q7, 3516, 35Z4. 
39/S UCH42, UF4I, UBC4I, UL4I, UY41. 
39'S UCH81, UF89, UBC8I, UL84, UY8S. 

25 FOAMCOURT WAY, FERRING, WORTHING, SUSSEX 
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Six Valve 
9W Amplifier 

The 
completed 
amplifier. 

THE smoothing chokes used for the amplifier 
should be of generous current carrying capa- 
city and surplus chokes can be obtained at 

low cost. The actual inductance of the choke is of 
no importance, provided it is several Henrys. It 
must be rated to carry 120mA or more. With a 
300V transformer, the choke should not be more 
than about 8012 to l001 resistance. With a 350V 
transformer it can be about 400íZ. 

Output Transformer 
The specified transformer is suitable for outputs 

up to 10W, and provides a large number of 
optional ratios, to suit 2/3û, 7 1f2, and 1551 speakers. 
The anode -to -anode load required is approximately 
10,0001. With a 1512 speaker, the nearest ratio 
is 27: 1, obtained by using tags A, C and E on 
the primary, and 3 and 4 on the secondary. For 
a 7412 speaker, the nearest ratio is 35 : 1, requiring 
the use of tags A, C and E on the primary, and 

A VERSATILE, HIGH 

OUTPUT, CIRCUIT 

By F. G. Rayer 

(Continued from page 394 of the September issue) 

1 and 3 on the secondary. For a 2/311 speaker, 
the nearest ratio is 50 : 1, and this will be obtained 
with tags A, C and E used for the primary, and 
1 and 2 for the secondary. In all cases the centre - 
tap of the primary is wired to the 16µF condenser, 
and equal ratios each side to the output valve 
anodes. The secondary tags are connected to the 
output sockets provided for loudspeaker connect- 
ing purposes. 

Surplus or other output transformers can be 
used, provided they can carry a minimum of 60mA 
in each half of the primary, and are of a suitable 
ratio for the speaker. Very small transformers 
cannot be used because their rating would be too 
low. 

Amplifier Cover 
To make the cover, two wooden ends are cut 

from }in. to lin. wood, as shown in Fig. 4. Each 
is the same width as the chassis, and about Bin. 
high. If the chassis has end runners, the wooden 
ends are screwed to these from inside. If not, 
they are screwed to the smaller pieces of wood 
mentioned, which in turn fit inside the chassis ends. 

A piece of perforated metal about 24in. long, 
and wide enough to overlap the wooden ends, has 

Speaker 
plugs 

N 

Perforated neta/ 

Chassas 

_ _ 4' _. 

.7,4.,tCh 

end 

u 

Piece inside 
chassis end 

Fig. 4. -The case of the amplifier. 
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Fig. 5. -A baffle -for the loudspeaker. 

holes cut to clear switch, lamp holder bush, and volume -control bush. The nuts are then removed 
from these items, so that they can be used to clamp the perforated Metal to the front of the chassis. 

The metal is then taken up, across the top, and down the back, being drawn tight and fixed with 
small screws. Small holes are needed to clear the input socket and terminal. A metal sheet is cut to cover the bottom of the chassis, and screwed 
to the wood. 

Clearance holes are bored opposite the speaker 
sockets. A hole is also required for the mains lead. The amplifier can be serviced, if necessary, 
by merely removing the perforated metal, the wooden ends serving as rests so that it can be plated in an inverted position. 

If a 3 -pin plug is to be used for supplies, wire 
the amplifier chassis to earth, using the large pin 
for this. The switch should be in the red lead. 
When current is drawn from a 2-pin plug, the 
chassis is not wired to either mains lead. 

Speaker 
Various forms of cabinet can be used, and it 

is not proposed to cover the construction of these 
here. If no such cabinet is available, it is possible 
to use a flat baffle of the kind shown in Fig. 5. 
This consists of a single stout board, mounted on 
feet large enough to prevent it tipping over. 

It will be remembered that small speaker units 
will be unable to handle the full output of the 
amplifier, so that it is necessay to use a model 
rated to handle at least 9W. The cone diameter 
is measured, and the hole in the baffle is cut out 
to agree with this . The speaker is then firmly 
screwed to the board, gauze being used to protect 
the cone. 

Thç actual size of the baffle is in no way 
critical, except that a large baffle will give better 
bass response. However, a baffle 24in. x 24in. 
will be satisfactory for general purposes, and this 
size is illustrated. The board should be thick -at 
least fin, minimum. If plywood is used it must 

October, 1960 

be free from loose pieces which 
would cause buzzing . noises. 
This trouble is not likely unless 
the baffle has been allowed to 
become damp. 

It is in order to use two or 
more speakers, with a cross- 
over circuit to obtain improved 
frequency response or to mount 
the speaker off -centre so that 
the distance from it to the 
edges of the baffle is unequal 
in each direction. 

Using the Equipment 
With a microphone or similar 

unit, sound' from the loud- 
speaker must not reach the 
microphone with any strength, 
or howling will be caused. The 
minimum -distance between 
loudspeaker and microphone 
depends on the volume control 
setting, the degree to which the 
microphone is directive, and 
other points, but can easily be found. hy,experin)ent if necessary.. 

The lead carrying the input to the amplifier must be screened; the screening being connected to chassis. This can be arranged by any of the methods already described. A single, screened lead 
is frequently employed, the braiding acting as the second conductor, or earthed return. 

The input impedance of the amplifier is 100k, this giving reduced susceptibility to hum, etc., compared with extremely high impedances. Moving coil microphones require the usual matching transformer, as they are of low impedance. 

Pocket Transistor T.R.F.4 

F 
ROM correspondence which we are receiving, 
it is evident that some readers are experienc- 
ing difficulty in obtaining the materials for the tuning coils used in the above receiver (which 

was described in the July and August issues). These coils are wound on ferrite pot -core assemb- 
lies, Type 9A. obtainable from Denco (Clacton) 
Ltd.; 357/9, Old Road, Clacton -on -Sea, Essex. The 
windings are of 5/47 Litz wire which can be obtained from Post Radio Supplies, 33, Bourne 
Gardens, London. E.4. 

Miniature transistor I.F. coils differ from these 
coils in the number of turns used, but they may be used for experiments with inductive tuning. 

Advertisement Price 
THE three -speed Transistor Record Player 

advertised by Lasky's Radio on page 332 of 
the August issue was priced at £19 19s. 6d.; 

readers should note that this price should hale 
been £9 -19s. 6d. 
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"POST HASTE" - 
JASON F.M. TUNER KITS 

We are the Authorised Jason Dealer and the whole kit is 

an supplied by them. You can therefore safely return to Jason 

for alignment without them rejecting it for non -standard 
components. 
We can also align for the standard charge. 

FMTI is the standard variable tuner for cabinet 
mounting, unpowered. Supplied complete 
with four EF9I valves .. .. 16.16. 0 

Hire purchase Deposit E1.8.6 and 6 monthly LI. I. 4 

Instruction book, 2/6 extra. 

FMTI Power pack with ready drilled chassis kit ... L2. I. 9 

FMT2 is a new tuner in a green modern case, which 
can be used for shelf or cabinet mounting, and 
has space for power supplies if required. 
Supplied complete with four EF80 valves .. E7. 6. 6 

Hire purchase Deposit [1.106 and 6 monthly £1. 2. 8 

FMT2 With power. Complete kit .. .. .. Et. 2. 0 

Hire purchase Deposit 11.18.0 and 6 monthly El. 7. 4 

Instruction book, 2/6 extra. 

FMT3 is the Fringe version and should be used when 
further than 70' miles from transmitter. 
Supplied complete with 6 valves .. O. 3. 6 

Hire purchase Deposit 11.17.6 and 6 monthly LI. 7. 8 

FMT3 With power. Complete kit .. .. . [10.11. O 

Hire purchase Deposit £2.5.0 and 8 monthly LI. 4. 3 

Instruction book, 2/6 extra. 

NEW JASON SWITCHED TUNERS 
The JTV /2 and Mercury 2 are both of the pre -set station 
type with the addition of BBC and ITA sound. They use the 
latest "Fireball" turret and the A.F.C. ensures freedom 
from drift. The Mercury 2 is for cabinet mounting with external 
power supplies. The JTV /2 has the same tuning heart, with 
power supplies mounted in a case. This again can be used 
for shelf or cabinet mounting. The JTV /2 cannot be supplied 
less power. 
JTV /2 Complete with valves and book .. . 114.14. 1 

Hire purchase Deposit 43.4.1. and 12 monthly LI. I. I 

Mercury 2 Complete with valves and book ... . £10.16. 6 

Hire purchase Deposit L2.4.6 and 8 monthly LI. 4. 0 

Power pack for Mercury 2 in kit form ... L2. I. 1 

Instruction book for switched tuners, 3/6. 

IMPORTANT 
Required channels must be specified. 

All Jason kits can be supplied less valves. To find the cash price, 
less valves, deduct 7/6 per valve. 

A more dtailed price list can be sent upon request. 

ALL JASON TUNERS ARE ON DEMONSTRATION 

GRAMOPHONE EQUIPMENT 
B.S.R. Monarch TC8H, cartridge .. . 

Hire purchase Deposit E1.7.0. and 6 monthly 
Collaro Conquest "O ", cartridge .. .. 

Hire purchase Deposit 11.11.0 and 6 monthly 
G d TA Mk.2 GC8 cartridge .. .. ... 

Hire purchase Deposit £1.14.0 and 6 monthly 
Garrard 4HF, GC8, cartridge . ... . . 

Hire purchase Deposit 13.19.9 and 12 monthly 
Philips AG2009, AG3016, cartridge .. .. 

Hire purchase Deposit L220 and 8 monthly 
Connoisseur 2 -speed Transcription unit .. .. 

Hire purchase Deposit £3.13.1 and 12 monthly 
Garrard TPAI2, Pick -up arm, less cartridge ... ... 
Garrard GCSIO, Stereo cartridge ... ... ... 
Garrard GC8, Mono cartridge ... ... ... ... 
Collaro "R ", Stereo turn over cartridge ... ... 
Acos 71/5, Stereo cartridge with diamond ... ... 
B.S.R. Mono turn over cartridge .. ... 
Garrard SPG3, new stylus gauge, 0-12 grammes ... 

E6.1S. 0 
LI. I. 4 
L7.15. 0 
LI. 4.0 
E8.10. 0 
EI. 6. 0 

[1B. 1. 
LI. 6. 7 

110.10. 0 
El. 3. 6 

116.13. 1 

LI. 3.10 
14. 9. 6 
11.12.10 

19/7 
L3.19. 6 
12.12.10 
EI. 9. 9 

19/6 

For further information please write for manufacturers' list. 

"POST FREE" 
TAPE EQUIPMENT 

Collaro Studio Deck. 3 speed, 3 motors, 7in. spools. 
Pause control space for third head, piano keys, 
counter. 
List price £17.10.0. OUR PRICE 114. 0. 0 

Hire purchase Deposit E3.0.0 and 12 monthly EI. O. 2 

Tape Amplifier for Studio Deck. Completely 
assembled by famous maker. NOT A KIT. Full 
wiring plans'to connect to deck. Magic Eye, 
Radio and Mic inputs, Mixing and Super- 
imposing ex L/S socket. Low level input tone 
control. Can be used as amplifier. EFB6, 

ECC83, 2 -EL84, EM84, EZ80, OA81. 3 watts 
output. CASH PRICE L10.10. 0 

Hire purchase Deposit 12.2.0 and 8 monthly LI. 3. 6 

Tape Recorder Case to house the above Deck and 
Amplifier. Two tone colour ... ... ES. S. 0 

EMI speaker, 10 x Sin., to fit case LI. 5. 0 

1203ft. Brand Five Tape, 25/ -; Crystal Mic, 40 mic, EI. 7. 0 

I set of knobs and plates for amplifier, 12/6; 
Screened input plugs, 4/6 each. 

The above Recorder complete to PERSONAL 
SHOPPERS ONLY for ... ... ... ... E35. O. 0 

Hire purchase Deposit 17.0.0 and 12 monthly 12. II. 4 

This machine is a first -class job and normally sells at 141. 0. 0 

SEND FOR MAKER'S ILLUSTRATED LEAFLET 

B.S.R. Monardeck TDI 31 i /s. One motor, 51in. 
spools. 
List price £12.12.0. OUR PRICE MIS. 0 

Hire purchase Deposit EI.19.0 and 6 monthly 1I. 1. 4 

Collard Tape Heads, Record /Playback and Erase ... 37/6 pair 

0C44 
OC45 
OC71 
OC72 
OC78D 
OC78 

TRANSISTORS 
ALL MANUFACTURED 

List Price 
Mixer ... 26/- 
I.F. ... 23/- 
Audio 14/- 
Audio ... 17/- 
Driver... ... 17/- 
Audio ... 17/- 

BY MULLARD 
OUR PRICE 
I2 /- + 
12/- + 
86 
8/6 + 

I0 /- + 
I0 /- + 

Red Spot 
A.F. 5/- 

White spot 
R.F. 6/- 

TEST METERS 
CABY A10 D.C. volt (Sensitivity 2000 ohms per volt), 10v, 

50v, 250v, 500v, 1000v. 
A.C. volt (Sensitivity 2000 ohms per volt), 10v, 
50v, 250v, 500v, 1000 volt. 
Resistance ohms 10K, I meg. ohm. 
O.C. current, 0.5m /A, 25m /A, 250m /A. 
Will also measure decibels. Size 5 x 34 x 2in. 

PRICE L4.17.6 

CABY B20 D.C. volt (Sensitivity 10,000 ohms per volt), 0.5v, 
2.5 volt. 
D.C. volt (Sensitivity 4000 ohms per volt), 10v, 
50v, 250v, 1000 volt. 
Resistance ohms 2K. 200K, 2 meg, 20 meg ohm. 
D.C. current, 100 micro /A, 2.5m /A, 25m /A, 250m /A. 
Will also measure decibels. Size 6 x 4 x 24in. 

PRICE 16.10.0 

WE PAY ALL POSTAGE AND INSURANCE 

ALL ORDERS DEALT WITH SAME DAY 

MONEY WILL BE REFUNDED IF REQUESTED 

SURBITON PARK RADIO, 48 Surbiton Road, Kingston upon Thames, Surrey 
I Established over 30 years) 

HOURS: 9 a.m. to 6 p.m. I p.m. Wednesday. 

Telephone: KIN SS49 

OPEN ALL DAY SATURDAY -WE DO NOT CLOSE FOR LUNCH 
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Gladstone 
PUSH -PULL AMPLIFIER 
Suitable for crystal mike input 
Brand new by famous manu- 
facturer. 200- 240A.C. mains. 
Bass, treble and vol. controls 
flying panel. With valves 
EZ80, ECC83 and 2 -EL84 
giving full 8 w. Chassis 
12 x 3} x 3fin. With o.p. 
trans. for 2 -3 ohm speaker. 

Radio 
£4.17.6 (3 /6P. &P.) 

s v 
1111 

4 1 t ' z- 1',a +'_ r ß1i i %W 1 i- 
SIX TRANSISTOR 
SUPERHET KIT 

¿8.19.6 
Med. and L.W.; Printed 
Circuit; Instruction Book, 
Internal aerial. All items 
supplied separately. Write 
for price list. Battery, 9 v., 
PP4, 2/6. 

+ 

COMPLETE TAPE RECOR- 
DER FOR ONLY L19.19.0 

B.S.R. deck. Two -tone leather - 
ette case, Acos crystal mike, 
850ft. tape, extra spool. On /Off 
Tone and Vol. 7 x 4in. Speaker. 

C1 --, I} hrs. playing time. Single id speed 32in. /sec., last forward and 74 '" s reverse, mike and radio inputs, 
= ext. speaker socket; cannot be - accidentally erased, 13} x 12 

x 8in. Weight 20 lbs. 12 months 
guarantee. Carr. 7/6 extra. 
Terms: £6 down and 6 monthly 
payments of 50 / -. 

RADIOGRAM CHASSIS 
by famous manufacturer 

Chassis 16} x 61 x lin, high. Dial in red, gold and brown. 
18 x 4in. 1000- 2000M; 200 -550M and 6- I8Mc /s, 4 knobs in 
front. Ferrite rod aerial; Tone control; Ext. L.S.; P,U.; 
Ae and E sockets. Gram, mains socket 200 -225 v, and 226 -250 
v. A.C. Valves ECHBI, EBF80, ECC83, two EL84 in push - 
pull. GZ30 rect. Fine value for money at £7.10.0 (7/6 carr.). 
A cheaper Radiogram Chassis for £6.10.9 (7/6 carr.). Chassis 
16} x 5} x 6in, high. Dial in gold and brown 15( x 4fin. 
4 knobs, two at each end. Tone; ext. L.S.; P.U.; Ac; Earth. 
Valves EZ40, ECH42, EF41, EL41, EBC41. Also by the 
manufacturer of above chassis. 

Cossor Battery Eliminator for 35/- (2/6 post). 90 v. at 
12mA and 1.4 v. at 125mA. In two units to take the place of 
existing batteries. 

COMPLETE 

, 
è t 

` v., 

V.H.F. /A.M. RADIO FOR £12.12. 
Brand new set, to superb walnut 

'1,"-',-7 cabinet (size 19 x 8} x I4 }in. high). 
Covering 80-100 Mc/s, 16 -49 M.. 

:' f 

l 

200 -500 M. anti 1,200 -2,000 M. k Mains trans, 200 -250 v. with 3 
tappings. Ferrite rod aerial for 

II9 IIItS. A.M. Controls: volume on /off, 
tone, tuning, w /change. Gram. and 

I ext. speaker position provided. 
Fully guaranteed. Post and pack- 

- Ing 10/- extra. Ternis: £3.12.0 
down (inc. carr.) and 5 monthly 
payments of £2. Indoor V.H.F. 
aerial 10/- extra, cash. 

FOR ADDRESSES SEE THE OTHER ADVERTISEMLN7 
FOR GLADSTONE RADIO ON PAGE 465. 
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COURSES ON:- 
RADIO and TELEVISION 
SERVICING - ELECTRONICS 

EXAMINATION COURSES FOR:- 
C. & G. & Radio TV C. & G. Radio 
Servicing Certificate Amateurs' Exam. 

(R.T.E.B.) (Amateurs' Transmitting 
Licence) 

British Institution of Radio Engrs., etc. 
Whether you plan to have your own business, 
to become an electronics engineer or to take 
up a career in industry, an I.C.S. Course will 
help you to success. You learn at home in 
your own time, under expert tuition. Moderate 
fees include all books. 

LEARN -AS -YOU- BUILD 
Practical Radio Course 

MULTI -TESTER 

A basic course in radio, electronic and electrical theory backed by thorough practical training. You build a 4 -valve T.R.F. and a 5 -valve superhet radio receiver, signal genera- tor and multi -tester. 
Other Learn -as- you -Build radio courses are available 

(Sensitivity 1,000 
ohms per volt) 

5 -VALVE 
SUPERHET RECEIVER 

RF AF SIGNAL GENERATOR 

Post this Coupon TODAMI 
for FREE book on careers in Radio, etc., and full details of I.C.S. Courses. 

rINTERNATIONAL CORRESPONDENCE 
SCHOOLS 

( Dept. 171 ), Intertext House, Parkgate Road, 
London S.W.I I. 

Please send book on 

Name 
(Block Letters please) 

Address 

- Age 

Ocuup=[io 10-60 
=N. -NW--J 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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Simple Communications System 
A THREE VALVE, THREE STATION CIRCUIT 

THE equipment described here was designed 
primarily to meet the communications require- 
ments of a local establishment. 

It was required to provide an easily operated 
two -way communication system between an office 
and two other points within the same building. A 
call system was also required which would enable 

' -the " Master station " to call either or both of the 
subsidiary stations. As an additional facility, two- 
way communication between the two subsidiary 
stations was made possible, with the " Master 
station " being able to " listen in " to the toner- 

. cation if so required. 

*See text 

22 
220K[) - 

Ca 
00%uF 

'-- C2 
00/jiF 

By P. Rushen 

The Master Unit 
Except for the speakers and operating switches 

of each sub -unit, the entire system is contained 
within the Master unit (Fig 1). The mains trans- 
former T3 should be capable of giving, in con- 
junction with V3, a D.C. line voltage of approxi- 
mately 220 at a D.C. load current of 55mA, and 
a 6.3 filament supply of 2A. The output trans- 
former T2 is required to match the output valve, 
in this case an EL84, into a 3L) voice coil load. 
A turns ratio of approximately 45:1 would be 
suitable here. 

C3 
50NF 

V/A 
Cl 

OO/vF 

r - 

I 

0 

PS 
220KD 

ÓSOI/rF 

V/B 

T2 

O 

V2 

X 
VR1 

IMO 

R3 
6.8 
Mf) it'n 

28 
/50t) 

a 

!/2 

-o 

t 
C7 

TOAIF 

CALL 

38 
o 

oh 
of b 
o 

R6 
IE 

C6 

C8 
5L1 

Fig. 1.- Circuit of the master unit. 

On-Off 
Switch 

LA' 

A.C. 
Mains 
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The input transformer T1 in the original unit 
had a ratio of 75:1, but a ratio no higher than 
that necessary to produce an adequate output is 
all that is required for this purpose. A good bass 
response is not required and a high inductance 

Station t Station 

October, 1960 

unscreened " banana " type. CSI and 11, CS2 and 
2' are coaxial screened types. 

The Speak /Listen switches on the sub -units 
connect the loudspeaker to the output transformer 
in the Listen position and to the input transformer 

in the Speak position, the switches 
are non -latching spring loaded, 
with return to the Listen position. 
The screening shown is essential 
and orientation of the input trans- 
former will almost certainly be 
necessary, in fact it may be found 
necessary either to screen the trans- 
former completely or have it as a 
separate unit, well removed from 
the main unit and any other mains 
wiring adjacent to it. 

Fig. 2. -Slave unit circuitry. 

secondary will give " hum " trouble. An alterna- 
tive method of connection for the input trans- 
former is shown in Fig. 4. For a transformer 
ratio of 45:1, Rx should be about 3,30011 and Rÿ 
chosen for optimum output with minimum hum. 

Control Switch 
A four -section " press button " or " piano key " 

type switch is required. Although the full require- 
ment of the unit only partly fills a four-button, 
three -pole changeover type, it is likely that the 
four switches will have at least three changeovers 
on each and they are therefore shown as such, 
with the sections not in use unconnected. Only 
the key 1/2 is a latching one, keys 1, 2, and Call 
are non -latching. Key 1/2 is released when either 
key 1 or 2 is operated. The Call key is non- 
releasing. A simple modification can usually be 
made to any full latching switch to produce 
the required arrangement. 

Speaker LS1 and the speakers of Stations 1 and 
2 can be any type of moving -coil loudspeaker. 
although small ones are recommended for con- 
venience For sound -balance and consistent 
"Call " operation, similar speech -coil impedances 
are desirable although not essential. 

Sockets S1, 2, 3 and 4 on the Master unit and 
S1', 21, 3' and 41 on the sub -units are of the single 

ECC83 
11141,V18 

EL84 
v2 

E280 
V3 

Fig. 3.- -Yelvs base details. 

Operation: Call 
The " Call switch connects the 

secondary of the output trans- 
former to the grid circuit of Vlb 
via R6, C6 and other switch 
contacts. This is arranged so that 
the voltage developed across R4 is 
in phase with the input voltage - 
positive feedback, in fact. R6, C6 
and R4 will need to be chosen so 
that the oscillation produced is of 
an audible frequency and a "clear" 

tone. It will be seen that R4 is short -circuited 
(via lc and 2c,) a precautionary measure, taken to 
avoid both the possibility of accidental " calls " 
and that of unwanted feedback across R4 during 
operation. The " Call " button, operated by itself 
thus has no effect. 

Fig. 4. Alternative connections for the input 
transformer. 

To call a sub- station, the operator presses the 
appropriate key or button and " Call " button 
together, release them both and awaits a reply. 

Key 112 
This is a latching key and when latched enables 

stations I and 2 to communicate with each other 
via the Master unit. The Master unit operator 
can listen in to this two -way conversation by 
pressing the " Call " button, which will now connect 
his loudspeaker to the output transformer via 
" Call " c, 1 / 2c, lb and 2b. 

Key 1 
This is the Master unit operator's switch for 

communication with Station 1. It is non -latching 
and connects LS1 alternately to the output trans- 

(Continued on page 542) 
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460 agflil earnfry mail 
WITH NEWNES 

Radio & Television Servicing 

OVER 

2300 
POPULAR 
MODELS 

MORE THAN 

3,800 
Circuit & Component 

Layout Diagrams 

OVER 

3,750 Pages 
2 Years' Free 

Postal Advisory 
Service 

9S In yEaas 
An investment 

for every reader 
of Practical Wireless 
Ready for instant 

use are thousands of dia - 
grams-TV receivers from single 
band sets to latest 13- channel 
110 ° -tube models, including 
transportables, and combined 
TV /FM sets. Also radios, in- 
cluding Transistor and VHF/ 
FM models, Radiograms, Port- 
ables, Transistor Personals, Tape 
Recorders, Car Radios, Record 
reproducers (including Stereo). 

Practical Guidance on Modern Circuit 
Developments. Fault- finding and Align- 
ment. Servicing Tape Recorders. Aerial 
Installation. Electrical and Car inter- 
ference suppression. Servicing Transis- 
tor and VHF /FM Radios. Printed - 
wiring sets. Servicing Equipment. 
Salvaging Picture Tubes, etc.. 

NEW 1960 Edition in 6 volumes 

FREE FOR 7 DAYS 
This New Edition of Newnes Complete Library of Servicing Data is exactly 
suited to your needs. Here in six packed volumes are all the circuits, compo- 
nent and layout diagrams you must have for speedy, efficient repair work, 
tuning and general maintenance -over 2,300 models pre -1954 right up to 
1960. All the famous makes below are included- everything you want for 
years to come. If you've never seen previous editions be sure to see this one! 

TELEVISION, RADIO, RECORD REPRODUCERS, TAPE RECORDERS 

All these popular makes- 
Ace, Alba, Ambassador, Argosy, Armstrong, Baird, Banner, Beethoven, 
Berec, Brayhead, Bush, Capitol, Champion, Channel, Collaro, Cossor, Cyldon, 
Dansette, Decca, Defiant, Dynatron, E.A.R., Eddystone, Ekco, Elizabethan, 
E.M.I., Emerson, English Electric, Ever Ready, Ferguson, Ferranti, G.E.C., 

Grundig, H.M.V., Invicta, K -B., McCarthy, 
McMichael, Marconiphone, Masteradio, 
Motorola, Murphy, Pageant, Pam, 
Perdio, Peto Scott, Philco, Philips, Pilot, 
Portadyne, Pye, PyeTelecommu nications, 
Radiomobile, Rainbow, Raymond, Re- 
gentone, R.G.D., Robert's Radio, Sobell, 
Spencer -West, Stella, Strad, Ultra, 
Valradio, Vidor, Walter, Webcor. 

Important Reference Data on Valve and Picture 
Tube Bases and Equivalents. B.B.C. and 
European Broadcasting Stations. TV and 
VHF /FM Channel and Stations. 

_. 
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R4UNlP 
RTAHU41(1ht At(NW 11 

mow! suns; 1H1uriqY l gEItA?aKG I . 

EIm+aBuc=i1c , 

POST NOW No Cost-No Obligation 
GEORGE NEWNES, LTD.. 15 -17 Long Acre, London. W.C.2 

Please send me Newnes RADIO AND TELEVISION SERVICING without 
obligation to purchase. I will return it in 8 days or send I I!- deposit 8 days after 
delivery, then twenty monthly subscriptions of 11 /- paying £11 lls. Od. in all. 
Cash price in 8 days is £11. 

Name 

Address 

Occupation 

Your Signature 

l (Or Your Parent's Signature if under 21) RVII7 

TI.k(Y) when .Ml..r. 
Ho,wOWNEa I 

Hou,el,olda 

t.tvint with hwaY 

1 1 

I 
I J 
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"WE COULD BLIND YOU WITH SCIENCE" 
M XI -Q on the technical superiority of our coils but U REGD. are sure you would prefer us just to say 

" WE GUARANTEE THEM "! Coverage from 3.8 to 2,000 metres in 7 ranges - 
Each coil is packed in an aluminium container 
which may be used as a screening can for the 
coil itself -Brass threaded adjustable iron 
cores -Colour coded moulded polystyrene 
formers -Chassis /Plug -in Technical Bulletin 
DTB.1 1/6 -Dual Purpose Technical Bulletin, 
DTB.4 1 /6- Colour Code Identified Coils: 
BLUE Signal Grid Coil with Aerial Coupling 
winding -YELLOW Signal Grid Coil with 
intervalve coupling winding -GREEN Grid Coil 
with reaction and coupling windings -RED 
Superhet Oscillator for I.F. of 465 Kc /s -WHITE 
Superhet Oscillator for 1.6 Mc /s. Prices range 
from 4/I to 4/9 each. Five Colour Glass Scale, 
Back Plate, Pointer, Pulleys and Cord for use 
with 315pF tuning condensers. Coverage (1) 
150 -400 Kc /s; (2) 530 -1600 Kc/s. (3) 1.5-4 Mc /s; 
(4) 4-12 Mc /s; (5) 10-30 Mc /s; Price I5 / -. 

i. -1t'4 DIA 
HOLE 
FIXING 

1111 IIII KS 

I 

1. 
IÌ 

I,ll 
IF =II 

jir 'li9A VIHOLD R .Ctrl \ V /HOLDER /R 1.1,A 
MAXI-C COILS - MINIATURE DUAL . MAXI-Ó'COILS 

OCTAL PLUG -IN TYPE PURPOSE COILS CHASSIS MOUNTING TYPE 

GENERAL CATALOGUE covering full range of components send 1 /4d. in stamps or P.O. PLEASE SEND S.A.E. WITH ALL ENQUIRIES. 

DENCO (CLACTON) LTD. (Dept. P.W.), 357/9 Old Road, Clacton -on -Sea, Essex 

i sYS 
AEI 
" x, > 

177" - -'- .. 
t 

LASKY'S CAR RADIO 
12 v. operation, transistor output, 
medium and long wave. Can be built 
complete with loudspeaker for 

E12.10.0, post 3/6. 
Booklet 2/6 (refunded if you order). 

THE" VANCOUVER" 
3 TRANSISTOR 
POCKET 

Plus germanium, 
diode on printed 
circuit, size 3 =, x 
4 x ¡-, Incorpora- 
ting ferrite rod 
aerial. Tunable 
over medium 
and long waves. 
Extremely sien- 
pie to build. 
KIT OF PARTS 
39/6 Post 1/6 

diagram 1/ 
with Kit). 

RADIO 

- 
l 

. 

6 (supplied 

i 

tl 
M 

, 

,' 

free 

3 -SPEED TRANSISTOR 
RECORD PLAYER 

CAN BE BUILT -1 

FOR £9.19 6 

Carr. 7/6. 

6 -volt 
o p eration w 

For all L P 
wCircuit 

and 

standard " 

records, 

Al! All components available separately 
AMPLIFIER. 300 milliwatcs push -pull output, 
using two 0071 and two 0072 transistors. 
Fully assembled 79'6, Knobs 3/6 extra. 
LOUDSPEAKER. 30 ohms, 7 x 4in. elliptical 
matched to Amplifier. 25j -. 
3 -SPEED TURNTABLE 6 volt, with rubber mat 
and speed adjustment, complete with t.o. crystal 
cartridge and two sapphire styli. 79'6. 
CARRYING CASE as illustrated, handsome 
two-tone finish, size 17in. deep, 14in. wide, 5 in. 
high, well made and finished, 49/6. 

Batteries extra. 

LABGEAR AUDIO OUTPUT 
METER KIT 

i :F: Two ranges: 
25 milliwatts 
to I watt, I 

F watt, to 10 - wares. Ac- 

' curacy 5 °;, / and matched 
/ for 3, 15 and 

I 600 oh ms. 
Ideal for con- 

structors hi -fi enthusiasts, engineers. 
Complete kit including full step -by 
step Instructions, circuit, data, eta. 
59/6, post I/6. 

BUILD THE COSSOR 
"TRAVELLER'S FRIEND" 

4- transistor pocket s /het. Uses 9 v 
PP4 battery, covers 190 -550 metres, 
power o.p. 30 MW. All components 
including 2 4in. Speaker, Case (6 x 
3¡ x I }in.) etc. L7.19.6, post 2/6. 

LASKY'S 100 -page COMPO- 
NENTS CATALOGUE, price 2,, -, 
post 6d., Our latest 12 -page Bargain i 

Bulletin included free or available 
separately price 6d. 

207 EDGWARE ROAD, W.2 Near Praed Street PAD 3271 /2 42 TOTTENHAM COURT ROAD, W.I MUS 2605 Both addresses open all day Saturday. All Mail Orders to Lasky's Radio Dept. PW, 207 Edgware Road, London W.2 
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October, 1960 

Combined 
Receiver 
and Signal 
Generator 
A NOVEL, FOUR-VALVE 
CIRCUIT DESIGN 

By J. Severn 

(Continued from page 434 
September issue) 

THE coils used in this unit can 
easily be home constructed. 

One coil is shown in Fig. 4, 
and all are similar, except for the 
number of turns. Four -pin plug -in 
coils can be used, with a holder 
to match. These are available in 
6 -ribbed type, and have a diameter of approxi- 
mately 1 }in. over the ribs. There is some latitude 
in the size and type of formers, gauge of wire, 
and exact number of turns used, and changes need 
not reduce efficiency, is the coils do not have to 
gang with others. 

. Referring to Fig. 4, (1) is the top of the tuned 
winding, (2) is a tapping on this winding, and (3) 
is the earthed end of the tuned winding. Lead (4) 
is the beginning of the aerial coupling winding, 
which ends at lead (3). Approximately gin. clear . 
space is left between tuned windings and aerial 
coupling, on each coil. All the leads are taken 
directly down to the pins, and soldered at the tips. 
Each coil is made in the same way, so that any 
can be inserted in the holder. 

_Coil Winding Details 
The exact coverage, especially with the very 

small coils, will depend somewhat upon wiring. 
However. coils made as follows will usually be 
satisfactory. If necessary, turns may be added to 

PRACTICAL WIRELESS 529 

Rear view of the unit. 

The completed unit. 

any coil to increase the wavelength tunable, or 
removed ,o reduce the minimum wavelength. 

Approximately 13 -30m. 7 turns 20s.w.g. spaced 
about 6 turns /in., tap } turn from (3). Coupling 
4 turns 28s.w.g. 

Approximately 30 -60m. 16 turns 24s.w.g. 
spaced about 10 turns /in., tap } turn from (3). 
Coupling, 8 turns 28s.w.g. 

Approximately 60 -100m. 30 turns 24s.w.g. side 
by side, tap 1 turn from (3). Coupling, 15 turns 
30s.w.g. 

Approximately 100 -200m. 55 turns 24s.w.g. side 
by side, tap 14 turns from (3). Coupling, 25 turns 
32s.w.g. 

If a 10m coil is required, this will need approxi- 
mately 31 turns of 18s.w.g., occupying about lin. 
winding space, with tap about } turn from (3), 
and 2 turns of 28s.w.g. for. coupling. To secure 
best results, as many turns as possible should be 
used, provided the 10m band can be covered. It 
may also be necessary to experiment with the 
position of the cathode tap. 

Dust Cores 
Coils for use above 200m can best be made 

by taking a miniature dust -cored'coil, with aerial 
coupling, and adding two or three turns of fine 
wire, to obtain a tapping point. The junction 
between existing winding and additional turns will 
furnish the cathode tap, and the end of the addi- 
tional turns will be point (3). The turns should 
be on top of the existing winding, or very near 
it, and in the same direction, so that they can be 
regarded as a continuation of the winding. As 
most such coils are wound with Litz it is very 
difficult to tap the actual winding itself. These 
coils will fit inside short wave plug -in formers. 
The actual bands covered may be adjusted initially, 
if necessary, by modifying the position of the core. 

An air -cored coil for Wavelengths above 200m 
can be made by winding 100 turns of 32s.w.g. 
enamelled wire on a former like those used for 
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22Kf1 

Do 

V/ 
SP6/ 

22KI2 Mains 
Transformer 

Tags marked 
'MC.' are 
"earthing' 
connections 
to chassis 

NS 

:37;7_çç6 
S2 

Tag 4 
S2 

On/Of Switch 

V3 
6C5 

Tag b 
S2 Tag c 

S2 
MC. 

11 I S2 

Osc /Receive Switch Volume Control 

Fig. 3. -The wiring plan. 

OSMf] MC. 

the S.W. coils, with tap 1i turns from (3), and 40 
turns of 36s.w.g. for coupling. But for these 
wavebands dust -cured coils are recommended. 
Aerial, Etc. 

if other than a short wire is used for the aerial, a 
small pre -set or fixed condenser should be joined in 
series with it, at the aerial terminal shown in Fig. 
2 (last month). A 100pF or 50pF pre -set is most 
suitable, as its capacity can be adjusted to suit the 
aerial. 

For reception. put the oscillate /receive switch in 
the appropriate position, and ensure that the heater 
switch is closed. The regeneration control should 
give a smooth build up of sensitivity, until oscil- 
lation begins, with all coils. If not, the positions 
of the cathode taps may require modifying, to 
suit the SP61 actually in use. If oscillation is 
generally weak or absent, this valve may be in 
poor condition. Correct regeneration is essential 
for long range reception. 

To test for oscillation, set the switch to oscil- 
late, and loosely couple a receiver to the coil 
circuit. A test lead can be used, or a lead from 
the receiver aerial socket can be placed near the 
coil, or looped round the aerial terminal. Adjust- 
ment of the equipment as explained will then allow 
the modulated R.F. signal to be tuned in. 

Calibration points should be drawn up for the 

Regeneration 

coils. This can be achieved by using the equip- 
ment as receiver and generator. Stations tuned 
in will give direct calibration points. If the 
switch is then set to oscillate, the generated signal 
will be heard on a receiver. Leaving the generator/ 
receiver tuning untouched, the receiver 

is tuned to lower wave- 
length, until the 2nd 
harmonic is heard on 
twice the frequency, 
or half the wavelength, 
of the original signal. 
The receiver tuning is 
then left, and the 
generator tuning is 
adjusted until its funda- 
mental is heard on the 
receiver. This gives a 
calibration point at 
twice the frequency (or 
half the wavelength) of 
the original station. By 
repeating this proced- 
ure, calibration points 

4F 2 J throughout the ranges 
To pins of the coils can soon 

be found. 

Fig. 4. Details of the plug -in coils. 

Tuned 
wind /n9 

Cathode 
tap 

Aerial 
coupling 
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COSSOR 17" TELEVISIONS & RADIOS I PAY US A VISIT FOR 

r -at half original price I ' I I I SUPER SALE BARGAINS 

BUILD IT YOURSELF ! 

THE FAMOUS COSSOR 
(Traveller's Friend) Transistorised 

£7.19.6 POCKET 
P. &P.2 / -. RECEIVER 

In leatherette case 
This set can be built for £7.19.6. Size 6 x 31 x Itin. Weight 
17 ozs. This set covers medium waveband 190/500 metres 
intermediate frequency. 470 kc /s using 4 transistors (Ediswan) 
and 2 diodes on a printed circuit board, plus a 21in. moving 
coil speaker. Instruction book with point to point wiring 
diagram, 2/6 each. Batteries, PP4 (Ever Ready) 2/- each. 

COSSOR BATTERY PORTABLE SPECIAL 

L6.19.6 
P. & P. 3/6 

A printed circuit, Sin 
speakers are features of this 
battery portable. An internal 
ferrite rod aerial for L and 
M Bands. A polythene 
wrapper provided to protect 
receiver. Width l0in., height 
6 1in., depth 51in. 

MICROPHONES - LOUDSPEAKERS 
TRANSFORMERS - ALL COMPONENTS 
In fact we have the lot. Send for details and prices. 

COSSOR BATTERY PORTABLE 

L7 . I 9.6 P36P 

This extremely sensitive battery operated 
set has a printed circuit and Sin speaker. 
A frame aerial fitted in the lid 

gives high quality listening on 

L. and M Bands. 

CARTRIDGES 
Collaro Studio O .. 18 /- 

Collaro Studio P .. 18 /- 

B.S.R. .. .. 18 /- 

6- TRANSISTOR RADIO KIT 

£9.15.0 
P. & P. 1/6 

6 transistor- printed circuit, ferrite aerial, 
Sin. speaker, push -pull output, with 
3 I.F. stages, and driver stage. Range 
MW 180 -550 metres[ LW 1,200 -2,000 
metres. Wooden case attractively covered 
in Blue and Grey washable vinyl. 

531 

CONVERT THAT TV TO ITV 37/6 
with our COSSOR TURRET TUNER ZB2 
2 -valve cascode R.F. amp, using one 7AN7 P. & P. 2/- 
valve. One freq. Changer 8A8. Output from LIST PRICE 
converter, sound 10.1 me /s, vision 13.6 me /s. 7 gas. 
Fitted with aerial panel, fine tuning control. 
Brand new in carton with full instructions and circuit. 
Suitable for use in sets made by: Cossor, Argosy, Baird, 
Decca, Murphy, Peto- Scott, Phillips, Philco, Regentone, 
R.G.D. and Stella. Both Birmingham and London channels 
available. 

"SUPER- THREE" 
Transistor Pocket Radio 

Printed circuit technique using Kit of Parts 
2 Surface Barrier type tran- Complete 
sistors, one A.F. Trans and one 
Diode. Ferrite aerial, fully 
tunable on LW and MW. Uses 
2 U.16 I} volt batteries. And 
easily assembled by the be- P. & P. 1/6 
ginner. 

39/6 

LABGEAR OUTPUT METER 

£2 19 6 
Complete 
P. & P. 2/- 

Kit 

At last a Meter at the right price for 
the home constructor. An accurate 
Audio Power Output Meter. Two 
ranges 25mW to I W and 1W to 10W. 
Accuracy S% matched for 3, 15, 
600 ohms with inst. and tech. data. 
New 3in. 0 -1mA meter. 
NOT GOVERNMENT SURPLUS 

COSSOR RECORD 
PLAYER KIT 

We can now 
supply the 
following £3.9.6 parts to 
build this P. & P. 5/- 
unit: 
(1) Player Case. 
(2) Garrard Motor B.A.I. 
(3) Knobs, Plugs, etc. 
Suitable for Tin. 45 r.p.m.s. 

17in. TUBE 
BARGAIN 

Type CME /1702 90° by 
Mazda. Not surplus. Heater 
(amps) 0 3, Heater (volts) 
12.6 (Seconds). 

SPECIAL PRICE 

£3.19.6 
P. & P. 10/- 

FERGUSON VHF /FM TUNER 
This F.M. adaptor is completely self- Greatly Reduced 
contained and can be fitted to any A.C. £ 13 mains radiogram or radio with P.U. 
sockets. Valves 2- EF80's, ECF80. Input 

P. & P. 2/- 200-250v. A.C. range 80-98 Mc /s. 

YOUR EXISTING RADIOGRAM OR RECORD 

PLAYER HANGED TO STEREO BY OUR 

STEREO ADAPTOR 
Tech. Data 2 ,valves EF80 and EL84. 
Switch control for Stereo and Mono. £2. 19 e 6 Dual volume and tone control. Output 
3 ohms, suitable for use with Acos GC/7l, 
GP /73 and Garrard GC /10. Complete P. & P. 2/6 
with wiring diagram. 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W.9. TEL.:ÇUNNINGHAM 9530 

Hours of business: 9 a.m. to 6 p.m. Open all day Saturday. Opposite Paddington General Hospital. Buses 18B & 36 pass the door 
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HIGH IJUALITY SPEAKERS 

with foam surrounds hy 

Wharfedale 
HERE ARE THREE FROM THE LARGE 
RANGE OF MODELS IN PRODUCTION 

_ 8/145 
Specially designed for use in 
acoustic columns. Low fundamen- 
tal resonance, smooth response 
due to foam suspension and fitted 
with aluminium voice coil and 
centre dome for extended high 
frequency response. Powerful mag- 
net system giving high sensitivity. 
Bass Resonance 45/55 c/s. 
Flux Density 14,500 gauss. 
Total Flux 60,000 maxwells. 
Price (inc. P.T.) 139/11. 

SUPER 
12 /FS /AL 
Bass Resonance 
30/38 c /s. 
Flux Density 
17,000 gauss. 
Total Flux 
190,000 maxwells. 
Price 350/-. 

10 in. BRONZE /FSB 
Bass Resonance 30/38 c /s. 
Flux Density 10,500 gauss. 
Total Flux 41,500 maxwells. 
Price (inc. P.T.) 105/11, 

FOAM SUSPENSION 
is used on all the above units. 
Its resilience reduces the 
incidence of distortion at 
low frequencies, and the 
softness improves dissipa- 
tion of middle and high 
frequency vibrations at the 
edge of the cone, resulting in 
all -round improvement in 
the smoothness of response. 

Illustrated, descriptive lees ls: and cabinet construction sheet 
free on request 

\V1I ¡IrIcJAk 
WIRELESS WORKS LTD 
IDLE BRADFORD YORKS 

Telegrams: 'Wharfdel', Idle, Bradford. 
Telephone: Idle 1235/6 

October, 1960 

lJeCTron1c S (FLEET ST ) lid 
Dept. B 

152/3 Fleet St., London, E.C.4. Tel. FLE 2833 
Business Hours : Weekdays, 9 -6. Saturdays, 9 -I. 

ASTOUNDING OFFER 
AVANTIC 

BEAM -ECHO EQUIPMENT 

DL7 -35 POWER AMPLIFIER 
Accepted as one of the finest amplifiers produced. Power output 
54 watts peak. Distortion 0.05/0d. at 20W sine wave output. Inter mod distortion at 20W output. Freq. response 
5 c/s to 30 kc /s, load impedance 4 ohm, 8 ohm, 16 ohm. Switch 
selected. Hum level - 85DB ac 20W output. Makers' price 30 gns. 

OUR PRICE £16.19.6 P. & P. 12/6 

SP21 STEREO PRE -AMP 
Twin channel pre -amp, designed for DL7 -35 amplifier, ideal for 
mono or stereo, stereo balance control, 6 inputs each channel. 
Tuner tape p /up. Freq. response 40 c/s to 15 kc /s±IDB, bass and 
treble control, loudness control and numerous refinements, 
Makers' price £28.10.0. OUR PRICE £16.19.6 
or two DL7 -35 amplifiers and one 51.21 pre -amp for 47 gns. 

SPA11 STEREO AMP 
Twin amplifier and pre -amp., p'pull output, IOW peak each channe, distortion 1.0 harmonics ac 7 watts imp., 4, 8 and 16 ohms. 
Tape recorder o /put 100 mlv, bass and treble controls. Makers' 
price 28 gns. 

OUR PRICE 19 gns. 

SPECIAL OFFER 
FOR STEREO ENTHUSIASTS 

2 Avantic DL7 -35 power amplifiers as above and the Avantic SP21 
stereo pre -amp control unit as below, the 3 items 

OUR PRICE NOW 47 gns. 
Carriage and packing 30' -. The last of this wonderful oiler. 

LIMITED NUMBER I 
F.M. Tuner by the Ferguson I 

1 Company. An attractive and I 
compact unit in gold finish 
hammered metal case 10in. I 
wide, 71ín. deep, 21in. high. 
Neat escutcheon and tuning 
dial. Has own power supply. I 
Uses two EF80, one ECF80, 

2 Germanium diodes and metal rectifier. Coverage 87.6 m /u. I 
(continuously). Will feed into any amplifier or radio. I 
AT THE AMAZING PRICE OF £13.19.6 I 2/6 Post and Packing. 

BRAND NEW T.V. TUBES, CHEAPER THAN 
REBUILDS 

All brand new in famous maker's 
cartons. (I) 17ín. rectangular alumi- 
nized 6.3 HRTS. 0.3A current; max. 
anode voltage 16 kV. Usual price £17/5/0. 
OUR PRICE £7.19.6. Crating and carr. 15/- 
(2) 14ín. rectangular Tube, 6.3 heaters; 
0.3 amp. current; max. anode 14kV; ion trap; external conduc- 
ting coating; BI2A base. £7.9.6. Crating and carriage 12/6. 
(3) Ferranti 112/44 12in. magnetic white fluorescence; 4 v. 
heater; max. anode 10 kV. As used in many TV receivers. 
Original price E17.15.0. OUR PRICE £2.19.6. Crating and carr. 
12/6. (4) Ferranti 9in. Tube, round white fluorescence, 4 v. 
heater, max. anode voltage 7 kV. OUR PRICE 623.0. Crating 
and Carr. I1/6. 
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Inexpensive 
P.A. Equipment 
COMPLETE CONSTRUCTIONAL 

INFORMATION 

PRACTICAL WIRELESS 533 

By V. E. Holley 

(Continued from page 397, September 
issue) 

A 
S mentioned in the previous article a 
very satisfactory mike can be made 
cheaply from one of the crystal 

inserts available on the surplus market. 
Procedure: Cut pieces of thin ply- 

wood to size 6in. x 3in., sufficient in 
number to make a stack 1 in. high 
and, with a fretsaw, cut them to 
the shapes and sizes shown in 
Fig. 7 (given last month). Take 
the first piece of ply, cover the 
hole with a circular piece of thin 
perforated zinc 2 }in. in diameter 
and place the second piece of ply on top. 
Stick the two together with resin glue and, 
when it is dry, add the third and subsequent 
layers of ply except the last. When all 
are glued together, the insert can be fitted into 
the case thus formed. The front outer rim should 
be bedded on to three or four small pieces of 
sponge rubber and the back of the insert should 
then be slightly below the level of the surrounding 
wood. Fit the switch and the coaxial socket in the 
positions shown and wire up with small diameter 
screened wire. It is important to ensure that the 

i screening is as thorough and complete as possible. 
The switch should be of the sliding type and should 
be wired so that in the " off " position it short 
circuits the microphone, thus silencing the 
amplifier. 

The mike can now be tested on the amplifier and 
if all is well, a piece of thin sponge rubber sheet 
should be laid on the back of the insert and the 
back of the case glued in position. It is unlikely 
that the case will ever need to be re- opened but 
if the constructor dislikes such finality, the back 
can be secured with small brass screws. 

Finishing 
First fit a circular piece of cardboard into the 

opening at the front of the mike to prevent the 
entry of foreign matter. Round off all the corners 
of the case and make everything smooth with glass - 
paper. Wood dye of any desired colour may now 
be rubbed in and the final finish can be produced 
by the application of clear varnish. Two or three 
coats will be required with a light rub down be- 
tween each. The result is a robust and serviceable 
instrument of reasonable appearance which will 
withstand rough handling or accidental falls with- 
out damage. 

The completed equipment in its case. 

Cables 
The microphone cable must be efficiently 

screened. The resistance is unimportant but there 
must not be too much capacity between the con- 
ductors or there will be a loss of the higher 
frequencies when long runs are used. Coaxial 
cable of 801/ impedance is ideal though not quite 
so easy to handle as some of the more flexible 
kinds of screened cables. 

Pre -Amplifier 
As stated last month, no pre -amplification is 

necessary for many purposes. When it is, as for 
instance in concert work, it is usually obtained 
from the mixer and pre -amplifier unit incorporated 
in the record player to be described. There are 
occasions, however, when it is unnecessary or 
inconvenient to use the record player and a small 
battery powered pre- amplifier may be constructed. 
This is completely self -contained and arranged so 
that it can be connected on the " magic box" 
principle in any mike cable where it will give a 
gain of 40 times. It is particularly useful for such 
occasions as providing amplification for an after - 
dinner speaker, where it will usually be necessary 
to employ a long cable and to station the operator 
at the main amplifier. The speaker too, is liable 
to be at a greater distance from the microphone 
than usual, so that additional gain is essential. If 
the pre -amp is used within a few feet of the mike, 
it will boost the signal well above the level of any 
extraneous noises which may be picked up later 
on in the cable. 
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prevent them from moving about in -use. The side 
of the compartment adjacent to the battery term - 

R2 finals should be wrapped with insulating tape before 
410K!) fitting. Fig. 10 shows the layout in detail. 

R3 0 °iC2 output When assembly is complete, the box should be 
IMf2 l./ placed face downwards on a sheet of 18s.w.g. 

given a " turn -down " all round of ¡in. and it can 
then be secured to the box with self -tapping screws. 

aluminium and a lid marked out. This should be 
tus T 

sa - One at each side will be sufficient. 
6a 

Input 

r 

7 

T_`_ ,`4v 

b 

On Off 
Switch 

60v. 

Fig. 8.- Circuit of the battery pre-amp. 

Circuit 
The very simple circuit is given in Fig. 8. The 

valve which is a 1U5 is very suitable for this pur- 
pose, having an internal structure specially designed 
to avoid microphony; the pre -amp can thus be 
handled or moved when in use without interference 
to the signal. The H.T. current drain is 160µA 
which is supplied by two 30V deaf -aid batteries in 
series. They have a useful life of about 60h before 
the voltage falls to ,45, when they should be re- 
newed. They have a very good life, too, especially 
if the pre -amp is kept in a dry place at room 
temperature when not in use. Filament current is 
supplied by a single cell; its working life is only 
10 to 12h, but as replacement is quick, cheap and 
easy, it has not been thought worthwhile to accom- 
modate anything larger. 

Construction 
The unit is constructed in a box made of 18s.w.g. 

aluminium to the measurements given in Fig. 9. 
No attempt has been made at miniaturisation and 
all components with the exception of the H.T. 
battery are standard. The shelf on which the valve 
is mounted is secured by two self -tapping screws 
through the sides of the case and all the wiring 
can be done before it is fitted. Input and output 
are indicated appropriately by flush and surface 
mounted coaxial sockets respectively. Note that 
the centre connection of the output socket is cut 
short. The heat of soldering to the remaining stub 
will soften the polythene and a plug should be 
inserted in the socket to prevent displacement. 
The switch may be any double pole component of 
suitable physical size. The valve should be packed 
on either side with pieces of sponge rubber so that it 
will not be dislodged if the amplifier is accidentally 
dropped or knocked. The H.T. battery compaft- 
ment is formed from a piece of aluminium cut to 
the measurements given in Fig. 9 and riveted to the 
bottom of the case. It is best to place the batteries 
in position before locating the point of attachment 
so that a reasonably tight fit can be obtained to 

Battery Connections 
To ensure noise -free operation, the connections 

to the H.T. batteries should be soldered. The fila- 
ment cell will need more frequent replacement and 
it is convenient to have contact connections. For 
the positive, thin cardboard about 3in. x 1 fin. 
should be folded double and a piece of thin brass 
or tinplate threaded through slits cut in one thick- 
ness as shown in Fig. 10. The two thicknesses can 
then be glued together to retain the brass strip 
firmly and the whole cemented into the amplifier 

H.T. Battery comportment 

Wrap with insulating tope 

sN 

Hotes'a' 
are to suit 
refit tapping 

screws 

% I / 

If ' 
- -- 

s . 

Fig. 9. Details of the pre -amp housing. 
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A NEW-PRACTICAL WAY 
of C/NDER:WAND/NG 

Radio Television 
Including: Transistors; VHF /FM; Hi -Fi equipment; Computers; Servo -meths; Test Instruments: 

Photo -electrics; Nucleonics, etc. 

... Your Career... Your Own Business ... An Absorbing Hobby 

Electronics 

FOR 
Radiostructor -an organisation specialising in electronic training systems offers a new self -instructional method 

using specially designed equipment on a "do -it- yourself" basis. 

You learn by building actual equipment with the big kits of components which we send you. You advance by 

simple steps, performing a whole series of interesting and instructive experiments -with no complicated mathematics! 

Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and 

interesting way -h fact -you really have fun whilst learning ! Post the coupon below, now, for full details.- 

RADIOSTRUCTOR 
LEADS THE WORLD 
IN ELECTRONICS TRAINING 

POST NOW 
To RADIOSTRUCTOR (Dept. G82) 

READING, BERKS. 

Please send brochure, without obligation, to: 

* Name 

Address' 

L 
* BLOCK CAPITALS PLEASE 

(We do not employ representatives) 
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The least expensive way to high fidelity 
is an ehOtS 

JUBILEE Mk 2 (illustrated) 29 gns. 
fhe new and improved version of the famous Jubilee chassis. VHF, with automatic frequency control, and medium and long bands. Separate tone controls. Tape record and playback inputs. The improved amplifier provides 8 watts push -pull output. 

STEREO 44 27 gns. 
A stereo and mono chassis providing 8 watts output and cover- ing the full VHF and medium bands. Stereo and mono inputs for pick -ups, tape record and playback. Separate tone controls and dual volume control for ease of balancing. 

AF 208 22 gns. 
An AM /FM chassis, of 5 watts output, covering the VHF and medium bands. Although an economically priced chassis this has the same superior finish and components as our more expensive models. 

Past this coupon or write for free catalogue or call at our 
Showroom for full demonstration and professional advice on 
your installation. Open 9 -5.30 weekdays, 9-5 Sots. 

NASU. 

ADDRESS 

Poc 

7 

chassis 

A large part of the cost of a radiogram relates to 
the cabinet (and purchase tax). Use an existing 
cabinet and replace the old unit with an Armstrong 
chassis or fit a chassis into a new cabinet or con- 
venient bookshelves. In this way your expenditure 
goes wholly into the quality of reproduction. 

The name ARMSTRONG is the registered trade mark of 
ARMSTRONG WIRELESS & TELEVISION Co. Ltd., 
WARLTERS ROAD, LONDON N.7. Tel.: NOR 3213 

SELENIUM RECTIFIERS 
S. W. BRIDGE H.T. Types B.W. 

6/12 v. 1 a... 3/11 160-v. 40 ma. .. 3/9 
6112 v. 2 a... 6/11 250 v 50 m.a. .. 3/11 6'12 v, 3 a... 9/9 250 v. 60 m.a. .. 4/11 6,12 V. 4 a... 12/3 250 v. 80 m.a. .. 5/11 
8112 V. 6 a... 15/3 260 v. 250 ma... 12/9 6/12 v. 10 a... 25/9 CONTACTCOOLED 
8112 v. 15 a... 35/9 260 v, 30 m,a. H. W, 24v.2a. ..14/9 6/11. 250 v. 76 ma. 

F. . (Bridge) 8/11. 

Spee03llñpNersenc.EHigh quality record- 
ing heads, 9 ens. Carr, 5/-. 
Suitable polished veneered walnut carry- ing case for above 39/6. (Space for ampli- fier.) 
EX -GOVT. CASES. Size 14-10 -8lin. high Well ventilated, black crackle finished 
CHARGER OR INSTRUMENT CASE. OOR COVER COULD BE USED FOR AMPLI- FIER. Only 9/9, plus 2/ postage. 

Slightly store storreesosoiled utlguaaraanteed un- used and in perfect order. Fitted Millard valves. Dual inputs for "mike" and gram., etc. Bass and Treble Controls. High 
200-250 v. Á Cd 

quality. 
tier. £5.19.9 

COLLARD STUDIO TAPE Transcrlptors, limited number 
of these excellent units at Only Carr. 6 / -. 3 motors incorporated. Virtu- ally no Wow or Rumble. Position for extra Record /Playback head for stereo. Accurate digital rev. counter. 3 speeds. 

e be. wtchenegecor above. Sihed ative feedback equalisation for different speeds. Superb quality at up to 4-5 watts. For., 
200 -230 -250 v. A.C. mains. 

SIGNAL GENERATORS 

Type C.T.53 by Wayne Kerr. Complete with charts. SUITABLE FOR ALIGNING V.H.F. RADIO or TV RECEIVERS. 3.9 to 300 megacycles. Output 1 micro-volt to 10 millivolts. Vernier Tuned, 6 Band Coil, Turret Potted "C" Core Transfor- 
mers. Seven B7G Valves. Stabilised H.T. All voltage supplies including mains R.F. filtered, External mod. by sine wave from 50 c.p.s. to 10 Kce. or pulses down to I is seo. Worth approx. £100. Only 17 gnu. Carr. 10 / -, or on H.P. terms. 
MICRO -AMMETERS. 2in. diem. 250.0- 
250 micro-amps. 15/9. 31n. diam. 0-50 micro -amps. 39/6, 31in. diem. 0-500 micro- 
amps. 59/6. 
RELAYS. Carpenters' Type, Polarised. 
2 times 9,500 turns at 1.685 ohms, 19/6. Miniature Moving Coil Differential Type. Single pole 2-way, or centre stable. Two coils each 350 ohms. Minimum operating current 140 micro-amps, nominal 400 micro-amps maximum 8 milli -amps. Two way contact current 100 mA at 50 v, A.C. or 
D.C. Size 19 x 4 z !in. approx., 19/6. Miniature Type G.E.C. 670 Sealed, wire 
ends. 4c/overs. platinum M1095, 18/9. 

BRADFORD 
SnC/a MANCHESTER 

(LEEDS) LTD. and LEEDS 

SPECIAL OFFER EX- GOVERN- 
MENT SELENIUM RECTIFIERS. 
24 v. 15 amp. with large square cooling 
ans. 29/11 each. 

EX GOVT. SMOOTHING CHOKES. 
200 mA., 3-5 H., 60 ohms. Parmeko 8 /9; 
100 mA. 5 H.. 100 ohms 3/11; 150 mA., 
10 H., 50 ohms 9/9; 80 mA., 20 H., 900 ohms 
5/91 120 mA., 12 H., 100 ohms 8 /9; 50 mA., 
50 H., 1,000 ohms &b, 100 mA., 10 H., 100 
ohms 6/9; 60 mA. 5-10 H., 250 ohms 2/11. 

EX GOVT. MAINS TRANSFORMERS 
Primarfes 200-250 v, 50 e.p.s. A.C. 
250 v. 60 ma. 6.3 v ? a. ..10/11 
270-0-275 V. 100 m.a. 6.3 v..7 a. 5 v. 3 a. 21/9 
300-0-300 v. 60 m.a. 8.3 v. 2 a. .. .. 11/9 
3110-0-300 v. 100 m.a. 8.3 v. 2 a. 5 v. 2 a. 18/9 
0.130o-2 2v12004a.(Govt..ratiñg).3a... 79/8 Carriage 15,-. 

2 VOLT ACCUMULATORS 
Varleys small size 4 z 39 z Ifni.. 2 v. 14 
A.H., brand new. 6,9 ea.. 3 for 15,6. 

FIELD TELEPHONES 
With bell. 
Require only 
small batt- 
ery. Suit- able for 
office, fac- 
tory. ware - house, or outside 
Intercom- 
munication. 
59/4 each. 

TERMS: C.W.O. or C.O.D. No 0.0.0. order £i. Post 1/9 sans under £2. 8/s extra under 85. Open 9 to O. Weds. nota 1 am. Trade supplied. 4.A.E. was at engmries. Mail Order to 29 -31 Moorfield Road, Leeds 12. 
Callers to 5 and 7 County (Mecca) Arcade, Briggate, Leeds I. 
and 8-IO Brown Street (Market Street), Manchester 2, 
or 56 Morley Street (next to Majestic Ballroom), Bradford. 
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case as shown. For the negative 
connection, cut a piece of brass or 
tinplate to the shape shown and 
slide it under the cardboard casing 
at the bottom of the cell, making a 
soldered connection to the exposed 
end. Withdrawal will be facili- 
tated if the end has a turn -up of 
about -Ain. 

PRACTICAL WIRELESS 

Oo utput fIC2 
'' 

O--J 

R3 P2 
Men 180K0 

P4 27KA 
1 watt 

1611E /6,uF 

Common 
negative 

Mic. 
Operation VRI 

2MI7 
The pre- amplifier is quite cap- 

able of continuous operation and 
can be left switched on as long as 
the main amplifier is working. It 
can, of course, be switched on and 
off as required if it is desired to 
conserve the batteries, but if this 
is done the volume control on the 
main amplifier must first be turned 
down or the operation of the 
switch will produce loud noises. 

The increased gain now avail- 
able is more than can be used and 
opportunity can be taken to im- 
prove the quality of the results by 
applying maximum negative feed- 

. back. Even with this reduction of 
gain, however, care must be taken 
to avoid acoustic feedback or 
" howl ". The microphone, the 
construction of which has been described, is 

markedly directional and provided it is kept a few 
feet behind the loud speakers and the latter do not 
face a large reflecting surface, trouble will not 
normally he encountered. It is advisable when 

Pick -Up 
VR2 
2Mfl 

4 

r.C. 
S4111111 

vl 2 
6.17 

7 

6J7 
V2 2 7 

TC 

5 

S 
C' 

Fig. 

Niu 

Input 

Rubber 

lU5 

LT- - QHT- 

V. 

B/46 
30V 

8/46 
30V 

Double po /e 
switch 

Sponge 
rubber 
pad 

LT- 
Connector 

el 

L.T+ Output Connector 

Fig. 10.- Layout of pre -amp. 
Brass 

Rl 

KA 
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,Rect,t,er 

Mains 
Transformer 

250v. 8 d 

0 
0 0 0 

6V. O 
Heaters a 0 

A:T. 

Mains 

11.- Circuit of the mixer and amplifier. 

installing the equipment to test for acoustic feed- 
back with the room or hall empty. If it is then 
satisfactory, it can safely be assumed that all will 
be well when the audience is present. 

To provide music for dancing, etc., a record 
player must be added to the equipment and as 
speech facilities will be required concurrently with 
music, a mixer unit must be provided. For con- 
venience of portability and to minimise the number 
of cables required, the mixer and pre -amp, with its 
own power supply, is fitted inside the player and 
provision is made also for the power supply to the 
main amplifier. The mixer and pre -amplifier will 
first be described. 

Circuit 
The circuit is given in Fig. 11. It will be seen 

that the two inputs are completely isolated and the 
setting of one control can have no effect upon the 
other. The two valves, which are of the metal 
type, work into a common anode load but as the 
anode resistance of the 6J7 is very high (about 3M) 
no isolating resistors are required between them. 
The gain of 120 times obtainable with this circuit 
is unnecessarily high and it is therefore reduced to 
half by omitting the usual cathode by -pass capa- 
citor. This also improves the linearity of the stage. 

Each of the 2M volume controls is fitted with a 

mains switch; that on the music control makes the 
supply to the motor so that at the end of a record, 
the volume can be turned down and the motor 
stopped. The other controls the power supply to 
the mixer unit and remains " on " all the time the 
equipment is in operation. This means of course 
that the resistance in the grid circuit of VI cannot. 
in operation, be reduced to zero; but what remains 
is insignificant and no break -through of speech on 

music will be experienced. 
(To be continued) 
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Club News 
MITCHAM AND DISTRICT RADIO SOCIETY Hon. Sec.: M. Pharaoh, G3LCH, "The Cannons ", Madeira Road, Mitcham. 

This year it is hoped to run a multi -operator station for both the phone and CW sections of the CQ DX contest. The CW section will be used as an NFD Operator Trial. It is also hoped by this means to find First and Second Operator teams for next year's NFD. The station will probably be under the call of G3LCH although this is not yet definite. 
The Club 

Horticultural aSociety's sO summer 
was 

showton July 16th. Equipment was lent by G3LCH and 03OCA for the H.F. -band station. A 2m station was also run by G3LSP /A. 
SLADE RADIO SOCIETY 
Hon Sec.: Charles N. Smart, The Church House, High Street, Erdington, Birmingham 23. 

On August 12th the club paid an informal visit to the Birming- ham office of Airmec Ltd. to view a selection of modern electronic instruments. An informal discussion was held on August 26th, the subjects'discussed being the club station and direction Bailing contests. 
Future Events: 
September 9th -"Transistor Applications" by Mr. J. A. Chandler and Mr. Wates of Associated Electrical Industries (Rugby) Ltd. 
September 23rd -A display of members' apparatus to be judged for the Enterprise Trophy and the Craftsman's Cup. SOUTH YORKSHIRE AMATEUR RADIO SOCIETY Hon. ti Avenue, f hrsMeegs 

are now he held on the second and fourth Thursdays of each calendar month. On July 28th, Cliff Staff, G3KPW, gave a talk on "Single Sideband ". Morse practice is radiated on Sunday 9.30 a.m., Wednesday 9.30 p.m. and Friday at 8.00 p.m., on or about 1980kc /s. 
Future Events: 
September 22nd -A formal meeting. 
October 27th -Annual Dinner. 

SPEN VALLEY AMATEUR RADIO SOCIETY Hon. 
With the 

Sec.: N. Pridetn, 100 Raikes Lane, BirstaI near Leeds. 
new headquarters at The Laboourr Rooms, Railway Street, Clteck Keaton. 

The annual general meeting was held on July 6th, Future Events: 
September 14th -Modern methods of Radio communication. September 28th -An evening of Music. October llth- Mullard Film Show. 
October 12th -Visit to Trinity Works. 
October 26th -Two Metre Technique. 
November 9th -A visit to the BBC Studios, Leeds. November 23rd -Receivers for F.M. 
December 7th -Film Show. 

WEST MIDDLESEX TAPE RECORDING CLUB Hon. Sec.: H. E. Saunders, 20 Nightingale Road, Hampton, Middlesex. 
A sale of tape recording gear was held at St. George's Hall, Lancaster Road, Southall on July 28th when over £30 was raised for auxiliary gear. An outdoor meeting was held on August 21st when the club visited Whipsnade Zoo. It is proposed to hold a Club Dinner or Supper early in October in the locality instead of in Town. 

WIRRAL AMATEUR RADIO SOCIETY 
40 Hamilton Square, Birkenhead. 

On July 15th the Junior Section held a meeting and at 7.45 p. m. G2AMV gave a lecture on his equipment "G2AMV /M and /P ". A lecture on 2m was given on August 5th and on August 19th an outside lecturer was entertained at the club. 
WORTHING AND DISTRICT AMATEUR RADIO CLUB Hon. Sec.: P. J. Robinson, G3KFH /T, 46 Hillview Road, Worthing. Sussex. 

The club MOM regularly on the second Monday of each month at 8 p.m. at the Adult Education Centre, Union Place, Worthing. 
Future Events: 
September 12th - Annual General Meeting. 

COURSES OF INSTRUCTION, ETC. 
BRADFORD TECHNICAL COLLEGE 
Central Hall, Bradford 5. 

Londonr 
se 

s ttiituttee's Radio 
reAmateurs' 

fEExx ame n atió wiill bbee held 

il'i illi'i úili iIIG )I>ü üÌü üiii- Alli Illf¡ 

REPORTS OF CURRENT ACTIVITIES 
during the forthcoming session on Wednesday evenings from 7 to 9 p.m. The lecturer will be D. M. Pratt, G3KEP. Further information and details of registration may be obtained from the General Office at the above address. 
GRAFTON .RADIO SOCIETY 
Hon. Sec.: A. W. H. Weaned, Monte= School, Horosey Road, Holloway, N,7. 

The club have again made arrangements with the L.C.C. Evening Institutes at Holloway for courses for the Radio Amateur's Examination and Morse for beginners to be held at the above school. Classes will be held on Mondays with repeat lectures on Tuesdays and Wednesdays. The course will commence on September 26th from 7 to 9 p.m. Enrolment will be on each evening of the week September 19th to 23rd between 7.30 and 9 p.m. 
MANCHESTER EDUCATION COMMITTEE 
Openshaw Technical College, Whitworth Street. Openshaw. 

Classes for the R.A.E. examinations, written and Morse, have been arranged for first year and second year candidates, the latter being for those pupils who have passed part or all of the R.A.E. requirements. During this class constructional work may be carried out and the equipment tested, checked and calibrated under the college call sign. 
RADIO SOCIETY OF GREAT BRITAIN 
East London Branch. 
28 Morgan Crescent, TheydonlBois, near Epping, Essex. The following classes have been arranged for the coming session. Radio Amateur's Examination Course: Wednesday 7.15 to 9.15 p.m. This is an 8 -month course for those intending to take the examination. Morse and Codes of Practice: Monday 7.30 to 9.30 p.m. This is a 6 -month course for those who wish to learn morse up to G.P.O. requirements for an amateur licence. These classes will be held at The Ilford Literary Institute, High School for Girls, Cranbrook Road, Ilford, Essex. The fees are 305. for the R.A.E. course, 20s. for Morse and Codes of' Practice and 35s. for both courses. Enrolments will be held from Sep- tember 5th to 8th between 7 and 8.30 p.m. All correspondence should be addressed to Mr. C. H. L. Edwards at the above address. An invitation is extended by this branch of the society for those interested to attend a lecture to be given by Capt. P. P. Eckersley entitled "Radio from the Beginning ". This lecture will be held at the Town Hall, Ilford on Sunday, October 9th at 3 p.m. 

READING AMATEUR RADIO CLUB 
Hon. Sec.: G3E3A, "Peacehaven ", 9 Holybrook Road, Reading. The club has arranged with the local technical college to hold a course of lectures on amateur radio for the City and Guilds Examination. The lectures will be held at the E. P. Collier Evening Institute, Swansea Road, Reading on Wednesday evenings from 7 p.m. to 9 p.nt. commencing the week beginning September 26th. Fees for the course will be, for those under 18 years of age, IDs., 18 to 21 years, 20s., and over 21 years, 35t. 
WEMBLEY EVENING INSTITUTE 
Copland School, High Road, Wembley. 

Classes will be held on Mondays, Morse Practice from 7 p.m. to 8 p.m. and Radio Theory from 8 p.m. to 9 p.m. Enrolment will be held from September 12th to September 15th between 7.15 and 9.15 p.m. and classes will commence the following week. 

JOIN THE PRACTICAL GROUP 
PRACTICAL TELEVISION ... ... 16 

Every Month 

PRACTICAL MECHANICS ... .. ... 13 
Every Month. 
Devoted to Mechanics, Science and Invention. 

PRACTICAL MOTORIST 
Every Month. 

PRACTICAL HOUSEHOLDER ... ... 1/3 
Every Month 
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C.R.T. ISOLATION TRANSFORMERS 
TYPE A. OPTIONAL 26% and 50% BOOST. 
2 V. OR 4 V. OR 8.3 V. OR 10.6 V. OR 
18.8 V. RAINS INPUT. 1816 

TYPE AI. HIGH QUALITY LOW CAPAC- 
ITY 10/16 pF. OPTIONAL BOOST 83 %, 60% 
75% MAINS INPUT. 16lá 

TYPE B. MAINS INPUT, MULTI OUTPUT 8, 
4, 6.3, 7.8. 10 and 18 VOLTS. BOOST 25 
AND 50%. LOW CAPACITY. 21,- 

T' 1 MESS. o ramie. 30, 50, 70 pF., 9d., 100 pF., 
150 pF., 1/3; 250 pF., 1/6; 500 pF., 760 pF., 1 /9. 
RESISTORS. Preferred values. 10 ohms to 10 meg., 
I w., 4d., 4 w., 4d.; 1 w., 6d.; 14 w., 8d.; 2 w., 1 / -. 
HIGH STABILITY. 4 w., 1 %, 2/-. Preferred values. 
1000 to 30 meg. Ditto, 5 %. 1000 to 6 meg., 9d. 

6 watt - 
10 watt-1 WIRE -WOUND RESISTORS -116 

25 ohms-10.000 ohms 
15 watt -g /- 

PLASTIC RECORDING TAPE 
Long Play lia. reel, 1,700ft 32 /6 Spare 

55 in. reel, 1.20011 22/6 Plastic 
5in. reel, 850ft 10 /6 Reels 
3in. reel, 225ft 7/6 3/- ea. 

Standard 99 ..reeel1O6 Ì/6 7M Reels 
5in. reel, 600ft 16/- 2/- ea. 

"Instant" Balk Tape Enter and Head De- 
flume, 200/250 v. A.C., 27/6. Leaflet B.A.E. 

O.P. TRANSFORMERS. Heavy Duty 50 mA, 4/8. 
Malttratio push -puh, 7/6. Miniature, 384, 4tc., 4/6. 
Push -Pull 10 w. 15/6. 20 w. 6K or 8E, 30 / , 
L.F. CHOKES 15/10 H. 8/65 mA, 5 / -: 10 H. 
02 mA, 10 /6. 10 H. 150 mA, 141 -. 

MAINS TRANSFORMERS: 500 /260 v. A.C. 
STANDARD, 250.0 -250, 80 mA, 6.3 v. 3.5 a. 
tapped 4V. 4 a. Rectifier 6.3 Y. 1 a. 6 v. 
2 a. or 4 v. 2 a. ditto, 360 -0.860 .. .. 22/6 
MINIATURE, 200 1. 20 mA. 6.3 y. 1 a. 10 /6 
MIDGET, 220 v. 46 mA, 6.3 v. 2 a. .. 15/6 
SMALL, 220 -0 -220, 50 mA, 6.3 v. 8.6 a. 17/6 
STD. 260-0-250, 65 mA, 6.8 y. 3.5 a. .. 17/6 
HEATER TRANS. 6.3 v. 14 amp. 7/6 
Ditto, tapped sec. 2, 4. 6.3 v., 14 amp. 8/6 
Ditto, sec. 6.3 v 3 amp. .. 10/6 

AL DDIN FORMERS and core tin. 8 .; 
(.3in FORMERS 5937/8 and Cans TV1 /2. f10. eq. a 
?On and fin. sq. x 11 /n.. 2/- ea., with cores. 
SOLON Midget Iron, 200 /10v. or '220/40v. 25w., 24/ , 
REMPLOY Instrument Iron. 220/40 v. 26 w., 17/6. 
MAINS DROPPERS. 3 /n. x 1ó/a. Adj. Sliders. 
0.3 amp., 1000 ohms, 4/8. 0.2 amp., 1000 ohms, 4/8. 
LINE GOD. 0.9 amp, 60 ohms per ft, 0.2 amp.. 100 

ohms per ft, 2 -way, 6d. per ft, 3 -way. 74. per ft. 
LOUDSPEAKER P.M. 8 O1Ú. 5in. Rola, 17/8. 
Stn. Pleeeey, 19/6. bin. x 41n. Role, 18 / -. 641n. Rola, 
18/6. 8 x 5in., 21/ -. 10 x 6/0., 27/6. 10in. Rola, 30 / , 
4in. Tweeter, 26/ -. 121e. B.A., 80/ -. 9 x Ola.. 26 / , 
STENTORIAN HF1012. 10in. 3 to 15 ohm 10 w., 951 -. 
1lin. Raker 16 watt 9 ohms or 16 ohms, 90/ -. 
121n. BAKER FOAM SUSPENSION. 15 ohms 58. 
CRYSTAL DIODE. O.E.C. 5 / -. 06X84, 4/ -. 
HIGH RESISTANCE PHONES. 4,000 ohms, 16/- pr. 
MIKE TRANS ?. 50 -1, 8/9 ea.; 18:1, Potted, 10/6. 
SWITCH CLEANER. Fluid squirt ssppoout. 4/3 tin. 

TUNING GANG TUNG COEDE1r6ERH. 365 
miniature lin. x 14ín. x 14in., 10/ - 0.086 Standard 
with trimmers, 9/ -; lees trimmers, 8 / -; midget, 7/6. 
SINGLE. 50 pF. 2/6; 80 pF, 100 pF, 18 pF, 7l -. 
40114 dielectric 100, 300, 500 pF, 3/6. 
SPEAKER FRET. GOLD CLOTH. 17in. x 2151n., 6 / -; 
25in. x 32 /n., 10 / -. Tygan, 4ft 61n. wide, 10 /- It; 
'lit 3/n. wide, 5/- ft. Samples B.A.E. 

New and Boned VALVES 90-day Guarantee. 

EY86 10/- 

/e 
HVEBA 6/6 
MU14 2/- 
PCC84 9/6 
PCFB 9/6 
PCL82 11/6 
PENIS 6/6 
PIdi2 10/6 
PY80 7/6 
PY81 9/6 
PY82 7/6 
8P61 8/6 
UBC41 918 
UCH42 9/6 
UF41 9/6 
UId1 9/6 

IRS 61I80 7/8 EABC80 8/6 
165 61.80 10/6 EB91 6/- 
1T4 6147M 6/8 EBC33 8/6 
2%3 6Q70 7/6 EBC41 8/6 
(94 7íe OSAI 6/- EBF80 10í- 
3V4 ß6.J751 6/6 ECC84 9/8 
;U4 6ßN7 6/6 ECF80 9/6 
5Y3 0V60 6/6 ECH42 10/8 
.574 6X4 7/6 ECL82 1016 
OAM6 6 %5 616 EF39 9/6 
'1B8 12AT7 8/- EF41 9/6 
OBE6 l'2AUJ7 81- RFSO 5/8 
0RH6 12AX7 8/- EFRO 81- 
6BW6 12BE6 8/8 EF91 5/- 
OM 12K7 6/6 EF92 6/6 
oF60 12Q7 6/6 ELT] ó/- 
6H6 361.6 9/6 EL41 9/6 
gJS 5/ 3574 71- ELM 8/6 

636 6/6 80 9/6 EM81 9/6 ÚY41 8/- CRYSTAL MIKE INSERT by Acne, precision 
,W7ó 6/6 907 SIO EZ40 7/6 U2.1 SI- engineered. Size only fin. x 3 /161n.. 6/6. 
,KOGT 6/6 934 1/6 EZ80 7/6 VR105 9'6 

K7ó 5/- EA50 U6 EN 51 9/6 VRI ' 9'6 

RADIO COMPONENT SPECIALI 
Postal service I i-, over £2 free. (Export Extra). C.O.D. 1/6 (Wed. 1 p.m.) THO 1665. Buses 133 or 69 

7/6 
61- 
SI 

7/6 
7/6 
9/6 

5/8 

9/6 
9/6 

7/e 
aro 
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"REGENT "4VALVE 

0 

"96" 
RANGE 

VALVES 
KIT PRICE 

£6. 6. 0. 
Carr. 41- 

PRINTED CIRCUIT BATTERY 

PORTABLE KIT 
Medium and long wave. Powerful 
output. 6in. high Flux Speaker. T.C.C. 
Printed circuit and condensers. Comp- 
onents of finest quality clearly identified 
with assembly instructions. Osmor 
Ferrite Aerial and Coils, Rexine covered 
attache case cabinet. Size 12 in.x Bin. x 
4in. Batteries used B126 (L5512) and 
AD35 (L5040), I0 /- extra. Instructions 
9d. (free with kit). Mains Unit ready 
made for above 39/6. Sold separately 

(. HASSIS 1960 RADIOGRAM 
THREE WAVEBANDS FIVE VALVES 
8.W. 16 m. -50 m. LATEST MULLARD 
M.W. 200 m.-58 re. ECH81, EF89, EBC81, 
LW. 800 m -2,000 m. EL84, EZ80. 

12 -month guarantee. 
A.C. 200/260 v. 4 -way Switch; Short-Medium- 
Long-Gram. A.V.C. and Negative feedback 
5 watts. Chasels 134 x 54 x 2410. Glass dial, 
hor/sental or vertical wording, eise 10in. x 441n. 
Aligned and calibrated. Isolated Chassis. 

£9.10.0 Carr. A In. 4/6. 

TERMS: Dep. 86.5.0 and five monthly of 61. 
MATCHED SPEAKERS FOR ABOVE CHASSIS. 
8in.. 17/6: 10in., 25/ -; 12m., 80/.. 

COLLARO CONQUEST 
á10H- FIDELITY AUTOCHANOER 

4- SPEEDS -10 RECORDS 
Studio Pick -up 

OUR PRICE 7.19.6 Pon tree 

Or with cabinet. meeker. and amplifier 

£11.19.6 Carr- 5/6 

BSR MONARCH UA8 
The Famous Autochanger. 4 speeds. 

E6.5.0 post free 

ALUMINIUM CHASSIS. 18 e.w.g. undeilled. 
With ' sides, riveted cornea and lattice fixing 
holes, 24ín. sides, 7 x 4in., 4/8; 9 x 7in.. 5/9; 
11 x Tin., 6 /9: 13 x Sin., S /6; 14 x llin., 10/6; 
16 0 14in., 15/6; 18 x 16 x 31n., 18/6. 

HI -GAIN BAND 8 LT.A PRE -AMP KIT. 
Csscode circuit with valve ECC84. Price 59 /6 
With Power Pack, 49/6. Plana only 6d. 

Rand T BBC version ssmr t,rlee.. 
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GARRARD RECORD PLAYERS 

AUDIO PERFECTION 
Designed to play 16, 38, 45, 78 r.p.m Records 
7in., 10in., 12in. Lightweight %tai pick -op. 
GCS plug -in bead. Stereo Wired. 
Single Play TA Mk II L8 -8. 

Transcription 4 HF [18. 
Auto Changer R.C. 210 LI0 -I0 -0. 

(Stereo heads 82 extra). Leaflets, S.A.E. 

Volume Controls 
Long spindles. Guaran- 
teed 1 year. Midget 
6K ohms to 2 Meg. 

No. Sw. D.P.Sw. 
81- 4/8 

Linear or Log Tracks. 

w CABLE COAX 
Postage Id. pc Peru 
Semi -air spaced fix. 
Stranded core. 
Losses cut 50% 

LA 

Fringe Quality l - yd 
Air Spaced. 

COAX PLUGS 1/- LEAD SOCKET .. 2/- 
PANEL SOCKETS 1/- OUTLET BXES .. 4/6 
BALANCED TWIN FEEDER yd. 6d. 80 or 300 ohm. 
DITTO SCREENED per yd. 1/6. 80 ohms only. 
WIRE -WOUND POTS, 3 WATT. Pre -set Min. 

TV Type. Ali values 25 ohms to 25 K., 8/- ea. 
30 K., 50 K., 4 / -. (Carbon 30 K., to 2 meg., 8 / -i. 
WIREWOUND 4 WATT Pots, Long Spindle. 
Value., 100 ohms to 50 K., 6 /6; 100 K., 7/6. 
CONDENSERS. New Stock. 0.001 mId. 7 kV. 
T.C.C., 5 /8, Ditto, 20 kV., 9 /6, 0.1 mid. 7 kV., 9/4 
Tubular 600 v. 0.001 to 0.05 told., 9d. 0.1, 1/ -' 
0.26, 1/6; 0.5/350 v., 1 /9; 0.1/350 v. 9d.; 0.1 /1000 v. 
1 /9; 0.01/2,000 v., 1/9; 0.1 mid., 2,000 volts, 8/6. 
CERAMIC CORDS. 500 v., 0.3 pF. to 0.01 mid., 94. 
SILVER MICA CONDENSERS. 10% 5 pF. to 500 

PF. 600 1.2pF. 
. to ppF., 1/6. 0 /5501 % 500 PP. 

to X15 pF., 1 /9: 1.000 pF. to 5,000 pF., 9/ -. 

I.F. TRANSFORMERS 7/6 pair. 
466 Kole Shut Tuning 

and 
Miniatt Can. 

24n. High bandwidth. 
By Pye Radio. Data sheet impelled. 
Wertte M800 I.F. 465 Ke /s. 18 /6 per pair. 
Weymouth Std. I.F. 466 Ke /. 12/6 per pair. 

NEW ELECTROL'/TICS. FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 
1 /3ó0v. ßv, 618 8/ó00v- á/- 

21350v. 2/8 
21 60 /100 

/1ó60v. 3/- 16/6ßv. 4/- 
4 /450v. 218 250/25v. 8/- 32/350o. 4/- 
8/450v. 2/8 500/12v. 8/- 100/270v. 5/6 
8 /500v. 2/9 8 +8/460v. 3/6 2,500/3v. 4/- 
16/450v. 9/- 8 +8 /ó00v. 5/- 32 +32/3501. 6/- 
161600v. 41- 8 +18 /450v. 8/9 32 +32/450v. 6/- 
32/430,. 8/9 8 +16 /600v. 5/6 50 +60 /3150v. 71- 

25/25v. 1/9 16 +16/400v. 4/8 64 +120/2715v. 7/6 
50/25v. 2/- 16 +16/500v. 0/- 64 +120/350v. 11 /6 

50 /60v. 2/- 32 +34/350v. 9/8 100+200/275v.19 0 

SELENIUM RECTIFIER, 300 v. 85 mA., 7 /8. 
CONTACT COOLED. 250 v. 50 mA, 7/6; 60 mA. 8 /8' 
85 mA, 9/6; 200 mA, 211 -; 300 mA, 27/6. 
COILS Wean,. "P" type, 8/- each. armor Midge, 
"Q" type adj. duet core from 4/ -. All ranges. 

TELETHON. L. A M. T.B.F., with reaction, 8/6 

T.R.F. 
FERRITE 

HEF,, 7ÌS pair. H.F. CHOKES. ale 
FERRITE ROD, ion. x fin. dia., 2/6. 

JASON F.M. TUNER COIL SET, 26) -. S.F. 
coil. aerial coil. Om111ator coil, two I.F. trans 
10.7 Mc /a. Ratio Detector and heater choke. 
Circuit book using four 6AM6, 2 /6. 
COMPLETE JASON F.M. KIT FMT1 65.6.0. 
Set of 4 Valves, 51.0.0. Details S.A.E. 

PULL WAVE BRIDGE SELENIUM RECTIFIERS: 
2, O or 12 v. 1/ amp., 8 /9; 2 a., 11 /8; 4 a., 17/8 
CHARGER TRANSFORMERS. Tapped input 200i 
250 v. for charging at 2, 6 or 12 v., 14 amps., 16/6 
2 amps., 17/6; 4 amp., 22 /6. Circuit Included. 
VALVE and TV TUBE equivaent books 916. 

TOGGLE SWITCHES. S.P. 2/-. D.P. 8/4 D.P D.T. 4' 
WAVECHANGE SWITCHES 
S i,. 4 -wave 2 wafer long spindle 
2 p. 2 -way, or 3 p. 2 -way short spindle . 2/6 
2 p. ti -way, 4 p. 3 -way. 4 p. 3 -way long spindle 5/8 
3 p. 4 -way, or 1 p. ll.way long spindle 8/6 
VALVEHOLDERS. Pax. Int. Oct., 4d, EMI, EA50 
84. B12A, CRT, 1 /8. Eng. and Amer. 4, 5, 6, and 
7 plu, 11 -. MOULDED MAZDA and lit. Oct., 6d 
B70, BOA, BOG, BOA, 9d. B70 with can., 1/6. 
B9A with can., 1/9. CERAMIC EF60, B70, BSA 
Int. Oct., 1 / -. 8 /Cans. B70, B9A 1)-. 

OUR ONLY ADDRESS 
337 WHITEHORSE RD.. 

WEST CROYDON 

www.americanradiohistory.com

www.americanradiohistory.com


540 PRACTICAL WIRELESS 

GOOD COMPANIONS 
MINIATURE TRANSISTORIZED 

SIGNAL GENERATOR TYPE 40 * Up to 20 Mc's on fundamentals. * R.F. and Audio Output, Attenuated. * Accuracy better than 2 %. * Miniature size only 4Zin. x 31in. 

PRICE NET £5.15.0 Battery 
2/6 extra 

Post (C.O.D. or C.W.O.), 2/6. 

SEND S.A.E. 

October, 1960 

MINIATURE TRANSISTORIZED 
R.C. BRIDGE TYPE 41 * Capacitance 5 µµF to 20 µF. * Resistance 5S2 to 20 M/S2. * Magic Eye Balance Indicator. * Calibrated Power Factor Check. * Miniature Size -Light Weight. 

PRICE NET £5e 10.0. 3/3 
Batteery 

xtn 
Post (C.O.D. or C.W.O.), 2'6. 
TRADE ENQUIRIES INVITED 

FOR LEAFLETS, ORORDER TODAY, FROM- 
CHANNEL ELECTRONIC INDUSTRIES LTD. DEPT. DUNS 

N -STAN 

040" 

miniature soldering 
iron 

For mains or low voltage 
6, 12, 24, 28, 50, 110, 200, 220, 240v. 

Fingertip control 
for transistors, 

printed circuits. 
5 Interchangeable 

bits slide on and 

off easily. 

Ask for 

leaflet. 
MODEL C.240 

(23Oí240 
volts) 

29/6 

7 -8 IDOL LANE LONDON EC3 
Tel MANsien House 2716 

SOUTHERN RADIO'S WIRELESS BARGAINS 
ATTACHMENTS for "18" Transreceivers. ALL BRAND NEW 
HEADPHONES, 15/6; HAND MICROPHONE, 12/6; AERIALS, 
5 /.; SET OF 6 VALVES, 301 -. 
CONDENSERS. 100 Assorted. Mica Tubular, etc., NEW, 15 / -. CONTACTOR TIME SWITCHES. 2 impulses per set, in 
Cave - 11/6 REMOTE CONTACTOR For use with above.._.__.r_ _..7/6 LUFBRA HOLE CUTTERS. Adjustable }- to 3 }'. For Metal, 
Plastic, etc. ._._,._._..7/. 
MAGNETS. Strong Bar Type. Y x }'. 1/6 each 
MORSE TAPPERS. Midget Type, 2/9. Standard, 3/6. Heavy 
Type on Base, 5/6. ALL BRAND NEW. 
PACKARD -BELL AMPLIFIERS. Complete BRAND NEW with Valves, Relay, etc., etc., 17/6 each. 
QUARTZ CRYSTALS. Types F.T.241 and F.T.243, 2 -pin, } 
Spacing. Frequencies between 5,675 Kc /s. and 8,650 Kc /s. (F.T.243) 
20 Mc /s. and 38.8 Mc /s. (F.T.241), 54th Harmonic, 4/. each. ALL 
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/-. Holders for both types. II. each. Customers ordering 12 crystals can be supplied with lists of frequencies available for their choice. QUARTZ CRYSTAL CASES (F.T.241/243).....10/6 per dozen. RECORDING BLANKS. New "Emidisc ", ready for use. 13" 6/. each. Or 15 complete in metal cue £4. 
RESISTANCES. 100 Assorted useful values. New wire end, 12/6. SPECIAL OFFER. 12 ASSORTED METERS. Slightly damaged. 
Mainly broken cases (perfect movements). Including 3 Brand New 
Aircraft Instruments, 12 for 45/ -. 
STAR IDENTIFIERS. Type 1 A -N Coven both Hemispheres, 5/6. TRANSPARENT MAP CASES. Plastic. 14' x 103. Ideal for 
Maps, Display, etc ........_..._...__ _.. __.._...__..........._.... -5/6 TRANSRECEIVERS. Type "38" complete with 5 valves, etc. 
New condition, untested by us, but serviceable, no guarantee, 
22/6 each. 
ATTACHMENTS for Type "38" Transreceivers. ALL BRAND 
NEW. PHONES, 15/6; THROAT MICROPHONES, 4/6; JUNCTION BOXES, 2/6; AERIALS, No. I, 2/6; No. 2, S.; 
WEBBING, 4/ -; HAVERSACKS, 5/.; VALVES, A.R.P.I2, 4/6; 
A.T.P.4, 3/6. Set of FIVE VALVES, I9 /- the set. 
POST OR CARRIAGE EXTRA. FULL LIST OF RADIO ROOKS, ETC.. 3d. 

SOUTHERN RADIO SUPPLY LTD. 
II LITTLE NEWPORT ST., LONDON W.C.2. GER. 6653 
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THE " Four Transistor T.R.F." receiver, a 
simple circuit for the beginner, described in 
the June issue, although possessing the quality 

of good selectivity and adequate volume in areas 
of average signal strength, may, in areas of poor 
signal strength not give sufficient audio output for 
comfortable listening. 

Less Selectivity 
Increased R.F. gain, at the expense of selectivity, 

and therefore greater audio output may be 
achieved by the modifications suggested in this 
article. As the tuning when using the original 
circuitry is sharp. it is felt that a little less selec- 
tivity for an increase in audio output might be an 
advantage in some reception areas. 

Referring to the equivalent circuit in Fig. 1, R 
represents the input resistance of the first A.F. 
transistor reflected into the primary winding of 
the detector transformer. For good selectivity the 
tuned circuit must have a high value of Q, that 
is to say, the ratio of the reactive power to the 
real power must be large. 

Reactive power E2 /27rfL 2irfL 
Q Power dissipated E2 /R It- 

Therefore 2nfL should be large compared with R. 
The forward resistance of the detecting diode is 

low and may, in this consideration, be ignored. 
The number of turns on the primary winding of 
the detector coil is 103 and the number on the 
secondary winding is 20. The turns ratio of this 
R.F. transformer is therefore 103/20 = 5 : 1 

(approximately). 

Reflected Resistance 
The resistance value reflected into the primary 

from the secondary circuit is in consequence 
multiplied by 52, i.e. 25 times, and so the low resis- 
tance input to the first A.F. transistor is thus 
multiplied 25 times before it effectively appears 
connected across the second tuned circuit of the 
receiver. It does not damp the tuned circuit, keep- 
ing the Q high and the selectivity good. 

Unfortunately, the 5 : 1 ratio of the R.F. trans- 
former reduces the signal voltage appearing across 

Four 
Transistor 
T.R.F. 
Receiver 
MODIFICATIONS TO GIVE 

INCREASED R.F. GAIN 

By D. Sault 

(This receiver was described in ou' 
June Issue) 

the tuned circuit by a factor of 5 in the secondary 
winding. 

A compromise must thus be found between the 
signal level appearing across the secondary of the 
dectector or R.F. transformer and the Q of the 
circuit. Putting this another way, a compromise 
between signal magnitude and selectivity is required. 
Coils 

Having understood our problem, the ultimate 
solution may simply be found by trial and error 
method with the following suggested circuit modi- 
fications, which call for rewinding the detector coil 
shown in Fig. 5 on page 146 of the June issue. 

Rewind the coil with 103 turns as before but 
bring out a tap at the end of the second layer (50 
turns) and also at the end of the third layer (75 
turns). The taps may be brought out by twisting a 
loop in the wire and continuing winding. The 
circuit should now be modified to that shown in 
Fig. 2. 

Fig. 1. Equivalent of the input circuit. 

The original secondary winding is now not 
required, and tap (a). (b) or (c) of the new coil 
may be used to obtain the best results. This 
arrangement gives the following turns ratios and 
the multiples of resistance appearing across the 
tuned circuit owing to the transistor input resis- 
tance, for respective taps: - 

Tap (a) 1 : 1 ratio -Transistor input resistance 
multiplied by 1. 

Tap (b) 1.4: 1 ratio- Transistor input resis- 
tance multiplied by 2. 

Tap (c) 2.1 ratio -Transistor input resistance 
multiplied by 4. 
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larger winding, there will be 
(E x N) volts across it and some 
effective impedance Z. 

Now power = Ea /R watts, so 
the power in the smaller winding 
will be E2 /R watts and the power 
in the larger winding will be 
(E X N)2 /Z = E2 X N2 /Z watts. 
We have already said that both 
windings must carry the same 
power, therefore 

40 pF 
25Kí1 E2N2 /Z =Ea /R (dividing both sides 

PF N2 /Z =1 /R (cross )multiplying) 
Z=N2R 

Or taking some practical figures 
for an example, let N = 2, R = 
10051 and E = 10V. 
Power in small winding = E2 /R = 
100 /100 = 1W. 

Power in large winding = (EN)2/Z = (10 X 2)2 /Z 
= 400 /Z watts. 

The power in both windings must be equal, there- 
fore 

400 /Z watts = 1 watt 
and, Z = 40012 
or straight from our derived formula Z= N2R =2x 2 x 100 = 4000 

Thus by using a 2: 1 ratio transformer, with 
10012 resistance in the secondary winding, from 
the primary it looks like 40012 -the square of the 
turns ratio of the transformer. This property has 
an important practical use when we require to 
connect the impedance in one circuit to a different 
impedance in another circuit. 

To RF 100/ / F Transistor 
i50Kn 

Fig. 2. -The modified input circuit. 

Some readers have complained that, upon com- 
pleting the construction of the receiver and switch- 
ing on, only a loud hissing noise is heard at 
various positions of the tuning capacitor. This is 
caused . by the reaction (40pF) capacitor being 
turned too fully inwards. It should first be set 
fully out and slowly screwed in until the signal is 
the loudest. 

Capacitors 
It is worth mentioning that "surplus" electro- 

lytic capacitors may sometimes have a low capacity 
value, resulting in loss of volume. It is advisable 
a keep a spare capacitor, known to be in good 
condition, to use to check a suspected component. 
This may be done by holding, or clipping, the good 
capacitor across the suspected one. This particu- 
larly applies to the emitter and base bypass 
capacitors. 

For the reader who is not to happy on the 
subject of reflected impedances and impedance 
matching in connection with transformers, the 
following explanation is offered. 

The power into the primary and the power out 
of the secondary of a transformer must be equal 
(except for small losses). Considering the trans- 
former in Fig. 3 with a turns ratio of N -i.e., N 
times more turns on one winding than on the other 
winding -and a resistance of Rt2 with E volts 
across it in the smaller winding, looking into the 

N 

Fig. 3 - Simple transformer circuit. 

SIMPLE COMMUNICATIONS SYSTEM 
(Continued from page 526) 

former via 2b, 1 b, and 1/2c in the normal Listen 
position and to the input transformer via 2b when 
the key is pressed, S3 is connected to the output 
transformer via la and the "Call " circuit unearthed 
and completed by lc. 

Key 2 

This enables the operator to communicate with 
Station 2. Like key 1 it is non -latching and in the 
Listen position completes the connection of LS1 
to the output transformer. When the key is pressed 
LSI is connected to the input transformer via 2b, 
S4 is connected to the output transformer via 2a, 

and the "Call" circuit is unearthed and completed 
by 2c. 

Pointe Worthy of Note 
It may be necessary to have a capacitor across 

R4 to produce the right " Call " note. The value 
of this capacitor will best be found by trial and 
error in conjunction with R6 and C6. 

Care should be taken to isolate the output trans- 
former connections from all input circuitry, H.T. 
and anode connections to the primary may need to 
be screened and, for stability, the connections may 
be better one way round than the other. 

Note. -Connecting cables CS1 to CSI' and CS2 
to CS21. should be of the screened variety. 
All other inter -unit connections may be 
unscreened. 

www.americanradiohistory.com

www.americanradiohistory.com


October, 1960 PRACTICAL WIRELESS 

NOME RADIO OF MIrcHAM 
Communications Equipment 

We are stockists for the full range of 
EDDYSTONE short wave components 
and communications receivers, also KW 
Electronics transmitters and convertors: 

(Dept. P), 187 LONDON ROAD, MITCHAM, SURREY. MIT 3282 Shipping arranged fo any part of the 
world. Our detailed radio component 
catalogue is available, price 2/ -, post 9d. 

Shop Hours: 9 a.m. -6.30 p.m. Wednesday 9 a.m. -I p.m. 

BARGAIN OFFER 
Don't miss this -of special interest to all con- 
structors and engineers. 12 new assorted volume 
controls including switched and pre -set types. 
Really wonderful value. We receive many repeat 
orders for these. PRICE ONLY 6/ -, post paid. 

INEXPENSIVE 
HI -FI TAPE RECORDER KIT 

Build yourself a high -fidelity tape recorder com- 
plete in smart portable cabinet for only £21.0.0. 
Easily assembled by even a complete novice in a 

few hours, and the use of a printed circuit ampli- 
fier gives guaranteed results every time. B.S.R. 
"TD2" Monadeck and TCC printed circuit ampli- 
fier. Full constructional data with wiring diagram 
and illustrations. etc. PRICE 2/6, post 6d. 
Full range of American "Brand Five" Ferro- 
dynamic recording tape in stock at very competitive 
prices. Brand new and individually boxed. S.A.E. 
for price list. 

REPANCO COILS WITH DIAGRAMS 
We carry in stock the full range of REPANCO 
high efficiency coils of all types. All are supplied 
boxed complete with diagrams, etc. 
DRXI High gain dual range crystal set coil, 2/6. 
DRR2 High gain dual range coil with reaction 
winding, 4/-. DRM3 Matched pair TRF coils 
dual range high gain, 8/ -. SH4 Matched pair 
dual range Superhet circuit coils, 8/ -. Individual 
"A" coils. Iron dust cored for maximum effi- 
ciency with small size. Complete with recom- 
mended circuits. Three types: Aerial (A), High 
frequency coupling (HF) and Oscillator (0) in the 
following ranges: RANGE I -Long wave, 
RANGE 2- Medium wave, RANGE 3 -Ship- 

15 gto 50 me0 reS. PRICE 3/3 each. PLEASE 
ADD 6d. post to order. 

"GLOBE -KING" Short Wave Radio Kits 
Now is the time to start this 
absorbing hobby. Explore 
the world from your own 
fireside with this wonderful 
little one -valve set. Real long 
distance reception at mini- 
mum cost. Recapture the 
thrill of pulling in those re- 
mote lands and all the count- 
less amateurs chatting to 

each other. This set is built with top grade parts; 
do not confuse with cheap "ex govt." kits. Com- 
plete with three matched coils covering 10 to 100 
metres, the kit costs /3.19.6. Send for leaflet today. 

ARMSTRONG STEREO 12 Mk II 

HERE IT IS ! 

The most complete chassis ever produced. All on one compact 
chassis you have everything you want. Sensitive Medium and Long 
wave AM receiver with internal ferrite rod aerial. Full FM /VHF 
reception with automatic frequency control to keep it spot on tune, 
High Fidelity Monaural reproduction with 16 w. rush -pull output 
High Fidelity Stereophonic reproduction with 8 watts push -pull 
output on each channel, independent wide -range Bass and Treble 
boost controls, facilities for tape recording and playback. built -in 
multiplex output for future stereo broadcasts, and hosts of other 
features. Why have lots of separate units with untidy wires and leads 

when this one super streamlined 1960 Tuner -Amplifier will do 

everything. Let us send you full details -or call for demonstration. 
PRICE 42 gus. 
Full range of other Armstrong Chassis, Amplifiers. etc. in stock. 

MULLARD "3 -3" AND "510" AMPLIFIERS 

These fine home constructor am- 
plifiers are still recognised as the 
best in their class. Now available 
in Easy to Build kits with printed 
circuit main amplifier. These 
units can form the heart of a 

High Fidelity record player or 
radiogram unit. Constructional 
data with wiring diagrams 1/6 
for each model. Detailed price 
lists available on request. 
We also stock all the components tor the designs in the new 

MULLARD book "Circuits for Audio Amplifiers" including ready 
punched chassis. switches, Bulgin parts, front panels, etc. Book 
price 8/6, post 1 / -. Detailed price lists of component parts 6d. 

WE ARE PROUD TO ANNOUNCE THAT WE ARE 

APPOINTED STOCKISTS FOR THE WORLD FAMOUS 
HEATH KITS 

HEADPHONES. New lightweight headphones, 
4000 ohms and ideal for crystal sets, transistor 
sets, short wave reception, monitoring on tape, 
etc. Brand new and individually boxed, 1S/ -. 
S. G. Brown type "F" high resistance, 37/6, 
Ericsons as recommended by Eddystone, £2.15.0. 
Please add 1/- post to order. 

We can offer from stock a full range of 
brand new genuine valves by Brimar, 
Marconi, Osram, Mazda, and Mallard. 
We also offer our special valves at very 
competitive prices, brand new, boxed, 
and guaranteed for 12 months. Please 
ask for complete list. 

NYLON DRIVE CORD 
Keep a reel of this Suites 
nylon dial drive cord always 
handy. Non -stretch, and 
non -slip and having high 
tensile strength. 25 yd. 
reels, 4/6, post paid 

GOODMAN'S SPEAKERS 
Bring your radio 
or Hi -Fi system 
to Life with anew 
sensational 
Good mans 
AX IOM 110 
speaker. Superb 
loin full range 
High Fidelity 
speaker with 
featuresthat out- 
class all com- petition. 
Response 40 to 
I5,000cycles, die 
cast chassis, 
12,000 gauss 

magnet, aluminium voice coil, controlled 
edge diaphragm, In IS ohms only. 
PRICE 

diaphragm 
plus 1/- part postage. 

Leaflet on request. 

LINEAR BATTERY CHARGERS 

Now is the time to 
instal a battery char- 
ger before the cold 
weather. For A.C. 
mains operation and 
all models fitted with 
ammeter. Strongly 
made and guaran- 
teed for 12 months. 
Leaflet sent on re- 
quest. 

Model CL.I, 6 volt at t amp, 35/9 
Model CL 2, 6 or 12 volts at It amps. 
49/11. Model CL.3, 6 or 12 volts at 
3,amps, 75/ , Model CL.5, 6 or 12 
volts at 5 amps, 99/6. 

Please add V- postage and packing' 

JASON TUNER KITS 
Full range of the ever popular and 
well proved JASON Tuner Kits 
always in stock. 
FMT.I, the original Standard FM/ 
VHF tuner. Complete kit with valves, 
17,7.6. FMT.2, new higher gain ver. 
sion with self- contained power pack 
and neat case. Complete kit, 19.8.0. 
FMT.3, special super fringe version 
with provision for A.F.C. Complete 
kit, E11.10.0. Mercury 2, Tuner for 
FM /VHF plus ITV and BBC TV 
sound channels. Switched tuning 
with new type turret. Complete kit, 
111.0.0. JTV.2, similar to above but 
in neat shelf mounting cabinet and 
with own power pack. Complete kit, 
114.14.0. 
Leaflets on these kits on request. 
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UNIVERSAL AVOMETER MODEL D 
Just released by the Air Ministry, these famous AC DC Test Meters are a "snip" for anyone requiring a First Grade Generai Purpose Instrument, Normal Avometer size. 711n. x 61in. x 31in., with carrying strap. indication being given on a 5m. Mirror Scale. Thoroughly overhauled and complete with batteries and instructions. Provides 34 ranges of current. voltage and resistance, as follows: 
D.C. Voltage 

150 mv. 
300 mv. 

1.5 v. 
3 v. 

15 v. 
30 v. 

150 v. 
300 v. 
750 v. 

1,500 V. 

A.C. Voltage D.C. Current 
7.5 v. 15 ma. 

15 v. 30 ma. 
75 v. 150 ma. 

150 v. 300 ma. 
300 v. 1.5 amp. 
600 v. 3 amps. 
750 v. 15 amps. 

1,500 v. 30 amps. 

ONLY £8.19.8 (carriage 3/6) 

A.C. Current 
75 ma. 

150 ma. 
750 ma. 

1.5 amp. 
7.5 amps. 

15 amps. 

Resistance 
1,000 ohms. 

10,000 ohms. 

SELECTEST TESTMETER D111. Manufactured by General Electric Co., and has exactly the same ranges as the Avometer Model D above. but has an even larger Mirror Scale. Size 9 x 7 x Sins., with carrying strap. Thoroughly overhauled and in perfect order, with batteries and instructions. A real "snip" while they last. at ONLY £7.10.0 (carriage 3/6). 
RECEIVER R 107. A few more of these One receivers. 
9 valves, 3 wavebands, covering 1.2 -17.0 Mc/s (18 -260 metres). incorporating built -in speaker and 2 power packs for use on 
100 -250 volts A.C. and 12 volts D.C. In magnificent condition. the finest we have yet had. ONLY £15 (carriage El). A few soiled sets for callers only at lesser prices. 
COMMUNICATIONS RECEIVER R1137. The famous Bomber Command receiver known the world over to be supreme in its class. Covers 5 wave ranges 18.15 to 7.5 Mc /s, 7.5 to 3 Mors, 1,500 to 600 kc /s, 500 to S00 kc /s, and 200 to 75 kc,s, and is easily and simply adapted for normal mains use. Full details being sup - plied. All sets thoroughly tested and in perfect working order before dispatch, and on demonstration to callers. Fitted latest type super slow -motion tuning assembly. Have had some use but in excellent condition. ONLY £9.19.6. A.C. MAINS POWER PACK OUTPUT STAGE, for the above In black crackle case to match 

urSecceeiver, 
enabling it to be operated 

Wraith bullln Bin. 
lust 

eaker, £6 10.0. DEDUCT 
any 

PURCHAS- 
ING RECEIVER AND POWER PACK TOGETHER. 
Send S.A.E. for illustrated leaflet, or 5'3 for 10 -page booklet which gives technical information. circuits, etc., and is supplied free with each receiver. Add carriage 10/6 for Receiver. 5/- for Power Unit. 
V.H.F. RECEIVER TYPE R.1892. A superb 15 valve superhet receiver covering 95 -150 Mc/s (2 -3 metres), being fully tuneable over that range, with provision for Crystal Control. Has 2 stages of R.F., 3 of I.F., BFO. AGC, etc. Fitted with Sin, square meter for Oscillator and Audio Signal checking. Size 19in. x loin. x 101n. Used, but in very good order, thoroughly air tested before despatch. Power supply required, 240 -250 volts at 80 mA, and 8.3 volts at 4 amps. Complete with valves and circuit diagram. ONLY 79/6 (carriage etc., 10 /6). 
INTERCOM TELEPHONE SET. Two pairs of Brand New Headphones connected to Breast Microphones. with leads. etc. in fitted carrying cases. Supplied with 41 volt battery, 10 yards twin wire, and full instructions for connecting to make super intercom. ONLY 27,8 (post 3B). Extra Wire 3d. per yard. 
RCA 81n. P.M. SPEAKER, in heavy black crackle metal case. Can be used as normal 3 ohms extension. Size Min. x 10iln.x 61n. NEW IN MAKER'S CARTONS. ONLY 45/- (post 3/6). 
POWER UNIT TYPE 3. Primary 200/250 volts A.C. 50 cycles, Outputs of 250 volts 100 mA, and 6.3 volts 4 amps. Fitted double smoothing, and 2 meters to read H.T. Current and Voltage. For normal rack mounting (or bench use) having grey front 
Panel. size lain. x Tin, BRAND NEW. ONLY 79/8 (carriage 7,6). 
10- CONSTRUCTION PARCEL. 10 yards each of 6 colours wiring wire, solder, 24 each assorted Resistors and Condensers. 
RESISTORS. 100 assorted values. NEW, 10 / -. 
CONDENSERS. 100 assorted mica and silvermica. NEW 12/6. 
SPRAGUE CONDENSERS. Metal cased, wire ends. New 0.01 mfd. 1.000 volt, and 0.1 mid. 500 volt, 7/6 per dozen. Special quotes for quantities. 
MINIATURE MOTORS. Ideal for models. Will operate on 
3-6 v. D.C. Size 11 x 1 x l'/ in, plus tin, spindle. BRAND NEW only 7;6. 

HARRIS ELECTRONICS 
(LONDON) LTD. 

138 Gray's Inn Road, London, W.C.I. 
(Phone TERminus 7937) 

Please include carriage costs on All items. 
(Open until 1 p.in. Saturdays). We are 2 mina. from HUM Holborn 
(Chancery Lane Station) and 5 mins. by bus from King's Cross. 

October, 1960 

STA ®M by 

"ELECTRONIQUES" 

14. x Full Size 

HAVE YOU WRITTEN 

YET FOR DETAILS OF 

THIS UNIQUE NEW COIL 
DESIGN WITH THE 

BUILT -IN CAPACITY 
TRIMMER, TEMPERATURE 

COMPENSATION AND 
EXCEPTIONAL "Q "? 

A 3d. STAMP WILL BRING 
COMPLETE DATA ON 
THESE OUTSTANDING 
COILS AND OTHER 
PRODUCTS. 

ELECTRONIQUES 
(FELIXSTOWE) LTD., 

RADIO WORKS, BRIDGE ROAD, 
FELIXSTOWE, SUFFOLK. Tel.: 1100 

SOLON INSTRUMENT SOLDERING IRON. 
220/240 v., 25 w., 3 /16in. bit. 24, -, plus 8d. p. & p. 

High Impedance HEADPH ONES 
14,E -, 1/- p. & p. With single earpiece 

and headband 8/, Ii- p. & p. Hearing 
aid type phone 13/6, 8d. p. & p. 

(Dept. P.W.), 

MICROPHONES. Acos Mic. 35 crystal 
(illustrated) 35/ -, 1/3 p. & p. Acos Mir. 
25 -1 crystal, 25' -, 1.3 p. & p. Carbon 
hand mic. with switch 7/6, 1/3 p. & p. 

LOUDSPEAKERS. All 3C1. 6in. round, 
22/, 1/3 p. & p. 7 x 4in. elliptical, 21/6, 
1/3 p. & p. Polished walnut baffle, 10 x 
7 }in. for 7X4, 18 9, 1/- p. & p. Elac high 
fidelity, 9 x 5in., 40/3, 1/3 p. & p. 

KIRKMAN 
40 The Broadway, CRAWLEY, Sussex. 
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Letters to the Editor 
The Editor does not necessa'il y agree with the opinions expressed by his correspondents 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 

rdiagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
addressed envelope must be enclosed with the coupon from 
page iii of cover. 

TRANSISTORS v. VALVES 

SIR, -I feel I should protest against what Mr. D. 
J. L. of Kenton (July issue) says about the 

wrong class of reader, because I think I must be 
one of these. 

Transistors open up a new field of construction 
for the beginner and I believe that there will, in the 
future, be two distinct classes of radio enthusiast - 
valve and transistor -both getting the same enjoy- 
ment out of a wonderful hobby. I suppose what 
Mr. D. J. L. meant by the wrong class was the 
fellows with limited knowledge of radio theory. 
Well let me tell him that we get as much enjoy- 
ment out of the hobby as he and his followers, 
and we do not envy them their knowledge. -T. 
DONACHIE (Eire). 

STEREOPHONIC SOUND 

SIR, -I have been interested in your articles on 
the above- subject, and Mr. Richins' letter in 

the August issue. I, too, after having spent a large 
sum on equipment, have come to the conclusion 
that stereo is a waste of money. 

One big drawback which I found was that there 
are many records which I hear on the radio and 
which I would like, but when I go to buy them I 
find that they are available only on mono discs. I 
would buy the disc if it were stereo, but after 
building the equipment I do not feel disposed to 
spend much on a disc if it is mono. Then again, 
radio is still one channel only, so that the amount 
of pleasure one can get from stereo is very limited. 

Finally, as Mr. Hill says, why bother when the 
acoustics of the average room do not do full 
justice to it.-F. H. BARRINGTON (Hackney). 

SIMPLE TRANSISTOR AMPLIFIERS 

SIR, -I was very interested in the article under 
the above title in the June issue. After trying 

out some of the arrangements I have to point out 
one or two mistakes which occurred, as other 
readers may have been disappointed with their 
results. In Fig. 2 the collector load is shown as 
470k. This is much too high and I found 4.7k was 
just about right. I even tried 3.9k which was 
hardly any different in results. In Fig. 4 the same 
slip also occurs, and I did drop this to 2.2k but as 
4.7k also works here I assume that it was a 
draughting error and the decimal point was over- 
looked. Thank you for a very interesting monthly, 
and I only wish it were weekly. -F. R. TIMMINS 
(Eastbourne). 

CROSS -OVER NETWORKS 

SIR, -I recently came across a scheme which I 
do not seem to have read in your pages, and 

I would have thought it most important for 
beginners like myself. Cross -over networks for 
two loudspeakers are complicated and expensive, 
either to buy outright, or to make up and this idea 
dispenses with the large chokes, using in their 
place just one single fixed condenser. In the circuit 
which I was given an ordinary 2µF condenser was 
joined between the tweeter and the fitted speaker 
and it worked astoundingly well. Could not a 
table be prepared showing the cross -over fre- 
quencies with different capacities, as it seemed 
that when I used three or four 2µF condensers in 
parallel it gave a much lower cross -over and the 
top was much brighter. -R. JAMES (Liverpool). 

INFORMATION SOUGHT 
SIR, -I have recently experimented with one or 

two organ circuits, which I found in an old 
publication, and as there seems to be a dearth of 
such information, I would be glad if any reader 
could help me to find out two or three small 
details. I notice that most American electronic 
organs now use " sustaining " pedals, and I am 
interested to know what system is used, whilst 
" reverberation " also seems to be popular in the 
U.S.A. and I am told that this does not now use 
the mechanical system, but purely electronic. Per- 
haps we could have some information on these 
topics. -D. E. WORSLEY (N.W.). 

LOUDSPEAKER DESIGN 
SIR, -With reference to Mr. H. Pickering's 

article " Loudspeaker Design ", PRACTICAL 
WIRELESS. August 1960), may I pass a few 
comments? 

I do not presume to know anything more about 
speakers than Mr. Pickering but I do know that 
every day of the week there are highly trained, 
skilled, and fully qualified engineers whose sole 
job is to investigate and to experiment with various 
types, makes, and designs of speakers and speaker 
components. To further their experiments and 
investigations, thousands of pounds are being spent 
by the bigger manufacturers of various types of 
loudspeakers and it is often we see new types 
advertised. To read through Mr. Pickering's letter. 
one can but assume that he has never heard of 
such devices as the electrostatic loudspeaker. No, 
I'm afraid Mr. Pickering does not read the 
advertisements often enough, else he would see 
that the majority of loudspeaker manufacturers 
can now supply a customer with practically any 
desired type of speaker. 

I suggest that Mr. Pickering should go to his 
local radio store and look around at the stock of 
speakers and I'm sure his eyes will be opened. -B. 
HALLAHAN (Cork). 
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COMPONENT 

SIR, -I have recently become interested in radio 
as a hobby, but I have one everlasting com- 

plaint with component manufacturers. This is that 
while Certain switch combinations are common, 
others are unobtainable. I have been constructing 
a multimeter from a O.1mA meter, and while 
doing so, I have found it almost impossible to 
find the ratios which I want. 

I would be pleased if the manufacturers brought 
out a full range of all combinations up to, say, 
2 pole 20 way. 

When talking to friends about this point, I found 
that I was by no means alone. They, and I, have 
had to buy switches which were not the actual 
combinations wanted, and sometimes found dif- 
ficulty in using them. 

I am sure that manufacturers would be quickly 
repaid for their trouble in producing these other 
combinations. -M. BULLEN (Eastleigh). 

INTERFERENCE 
SIR, -I agree with Mr. M. Reynolds (March 

issue), there should be a world conference as 
soon as possible for it will be madness to even try 
to get an uninterfered station on medium waves. 

I recently tuned to a medium wave station on 
208m but got three other stations of which not 
one was mine. 

Some years ago there was a conference in which 
various stations were allotted certain frequencies, 
but this only stopped interference for two or three 

years. What is the use of a conference if that is 
all it does? I should . like to hear from any other 
people Who agree with me. -R. PARSONS (Nun - 
eaton): 

CRYSTAL SET RECEPTION 
SIR, -On June 24 I picked up Radio Moscow on 

my crystal set. A few days later I heard Radio 
Moscow again, and also Prague Radio. 

I would like to know if it is an unusual occurrence 
to receive radio signals on such a set from these 
distances.-D. J. CONNOLLY (Edinburgh 15). 

NO. 19 SET 
SIR, -With reference to Mr. Jackson's letter in 

the July issue of PRACTICAL WIRELESS, I 
recently purchased a No. 19 Mark II set. This has 
only two switches under the P.A. tuning dial and 
no R.F. gain control. 

I have now removed the P.A. tuning completely, 
wiring a short -wave R.F.C. (removed from an old 
television tuner) between the grid of the first R.F. 
valve (6K7) and earth, connecting the aerial through 
a coaxial socket to the grid. The result, besides 
the ease of tuning, is increased sensitivity (and 
selectivity) and decreased noise level, this was pos- 
sible to do as I have stripped the transmitter right 
out. In the place of the old P.A. tuning dial I have 
put a 200:1 slow motion tuning drive coupled to a 
two -gang 300pF tuning condenser, intended for use 
with a convertor shortly to be built. - G. C. 
GODDARD (Wallington). 

MAINS DUAL -WAVE 2 
(Continued from page 515) 

cannot be achieved, reverse connections to (3) 
and (4) at the end of the coil attached to the tag 
ring. The coil core positions will also influence 
reaction, but none of the adjustments is in any 
way critical. As there is only one tuned circuit, 
no loss of efficiency arises if the wavelength 
coverage is incorrect. 

Cabinet and Safety 
With circuits of this type, the chassis is common 

to one mains lead when the receiver is switched 

Another view of the receiver. 

on. For this reason, it is wise to use a 3 -pin 
plug, and take the chassis side of the circuit to 
mains neutral, as already mentioned. 

If the receiver is operated from an . adaptor or 
reversible 2 -pin plug, it may be so- connected that 
the chassis goes to the " live " main, which is at 
about 250V above earth. In these circumstances, 
an earth- return shock may be experienced if the 
chassis, or any metal item in contact with it, is 
touched. For this reason it is wise to include the 
receiver in an insulated cabinet, with a back. The 
cabinet should have an aperture covered with silk, 
for the loudspeaker. A further aperture should 
be positioned in front of the tuning scale, glass 
or other transparent material being held in place 
behind this by means of clips or adhesive. The 
tuning scale can be marked up with wavelengths. 
or stations. 

When the receiver is inserted, the spindles and 
bushes fit into clearance holes in the cabinet front. 
Knobs should be chosen to cover the spindles and 
hushes completely. If the spindles are too long. 
they should he sawn shorter to suit. Flats may be 
filed on the spindles, and push -on -knobs used. If 
the knobs are held with grub screws it is con- 
sidered good practice to fill the screw holes with 
wax or other insulating compound. 

Cabinets suitable for receivers of this kind are 
available from time to time. Pleasing cabinets of 
simple design can also be constructed, if preferred, 
and Fig. 6 shows how one can be made. With the 
dimensions given, the cabinet will take a receiver 
lOfin, x bin. x Sin. If the chassis or speaker is 
larger than those given, the cabinet dimensions 
should, of course, be increased accordingly. 

1 
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2- TRANSISTOR POCKET RADIO 
INCORPORATING MINIATURE SPEAKER, 
PRINTED CIRCUIT, AND FERRITE ROD 

A wonderful little instrument which fits 
snugly into a breast pocket. Size 31 x 41 x 

1n. Tuneable over medium and long waves. 
Set of parts including ivory coloured case. 
2 transistors, and all necessary components 
to complete same (less batteries -available 
anywhere at 10d.). 
22/6 P p& P. 1/6. 

All 
se 1paratey. 

Point to point wiring diagram 1'6. free 
with kit. 
Al: transistors guaranteed 100 %. 

SIGNAL GENERATORS 
Cash 26.19.6 or 25/- deposit and 
6 monthly payments of 2116. 

Post and Packing 5/- extra. 
Coverage 106 Kc /s -lO6 Me /s 
on fundamentals and 106 Me /s 
to 200 Me /s on harmonics. 
Metal case loin. x eí1a. x 
51in.. grey hammer finish 
Incorporating three miniature 
valves and Metal Rectifier. 
A.C. Mains 200 /250 v. Internal 
Modulation of 400 c.o.s. to a 
depth of 30%: Modulated or 

unmodulated R.F. output continuously variable 100 millivolts. 
C.W. and mod. switch. variable A.F. output. Incorporating magic 
eye as output indicator. Accuracy plus or minus 2 %. 

Cash 24.19.6 or 251- deposit 
and 4 monthly payments of 
21/6. Plus Postage and 
Packing 5 / , 
Coverage 120 Ec,s-84 Mas. 
Metal case 101n. x 61ín. x 
41in. Size of scale, Blin. x 
3,in. 2 valves and rectifier. 
A.C. mains 230 -250 v. Internal 
modulation of 400 c.p.s. to a 
depth of 30 %, modulated or 
unmodulated R.F. output 
continuously variable 100 
millivolts. C.W. and mod. 
switch variable A.F. output and moving coil output meter. Grey 
hammer finished case andwbite panel. Accuracy plus or minus 2% 

3- TRANSISTOR 
POCKET RADIO 

INCORPORATING MINIATURE SPEAKER 

Plus Germanium Diode & PRINTED 
CIRCUIT 

Size 3lin. x 410. x lin. Incorporating Ferrite 
Rod Aerial. Two Surface Barrier Transis- 
tors and one Audio. Tuneable over medium 
and long waves. 
To build 39/6 Plus 1,6 All parts sold 
yourself P. & P. separately. 
Circuit diagram 116, free with kit. 
All transistors guaranteed 100 %. 

PUSH -PULL OUTPUT STAGE 
Inclusive of transistors with input and output transformers to 
match 3 ohms speech coil. suitable for use with the above kit. 
Kit of parts including transistors. 19 /B Plus 

ck o tió. 
and 

All parts sold separately. 
Point to point wiring diagram 1/6, free with kit. 

CHANNEL TUNER 
Will tupe to all Band I 
and Band Ill stations. 
BRAND. NEW by famous 
manufacturer. Complete 
with PCC84 and PCF80 
valve (in series) I.F. 
16-1, or 38-38. Also can 
be modified as an aerial 
convertor (instructions 
supplied). 
Complete with knobs. 
32/6 

HEATER TRANSFORMER to suit 
the 

above. 
200 -250 v.. 6/ -. Plus 1/6 P. & P. 

B.S.R. MONARCH 
UA8 WITH 

FUL -FI HEAD 

8-WATT PUSH -PULL 
AMPLIFIER 

COMPLETE WITH CRYS- 
TAL MIKE. AND Bin. 

LOUDSPEAKER 
A.C. mains 200 -250 v. Size 101in. : 8140. x 21ín. Incorporating 6 
valves. H.F. pen., 2 triodes. 2 
output pens and rectifier. For 
use with all makes and types 
of pick -up and mike. Negative 
feedback. Two inputs, mike 
and gram. and controls for 
same. Separate controls for 
Bass and Treble lift. Response 
flat from 40 cycles to 15 Kies., 

+ 2db down to 20 Kc,s. Output 8 watts at 5% total distor- 
tion. Noise level 40 db down all hum. Output transformer tapped 
for 3 and 15 ohm speech coils. For use with Std. or L.P. 
records, musical instruments such as 24.18.6 Plus 
Guitars, etc. P. & P. 7/6. 
Or 20/- deposit Plus P. & P. 7/8, and 4 monthly payments of 23/ -. 

PORTABLE AMPLIFIER 
On printed circuit for A.C. Mains 200 /250 v. Size 4in x lin. with 
tone and volume control. Valves: ECL82 and EZ80. 39/6 P. & P. 2/6 

BUILT POWER SUPPLY UNIT 
A.C. Mains. 200 -250 v. 21 Plus 3lß 
D.C. Output 250 v. at 75 mA. /- P. & P. 
Also 8.3 v., 2 amp. heater winding. 

WOLSEY 3- ELEMENT FOLDED DIPOLE 
I.T.V. Aerial less mounting bracket for External use, complete 
with 12 yds. of coaxial cable, 15: -: 4 element, 1706. P. & P. on 
above. 3,6. 

BATTERY RECORD PLAYER & AMPLIFIER 
Incorporating 45 r.p.m. "Starr" motor "Acos" crystal pick -up, 
3 transistor push -pull amplifier complete with transistors. 
Output 500 milhlwatts, 49,6. Plus 3,6 P. & P. 

4 -speed plays 10 records 12in.. loin. 
or Tin. at 18, 33, 45 or 78 r.p.m. 
Intermixes 7ín., 10in. and 121n. records 
of the same speed. Has manual play 
position; colour brown. Dimensions: 
121ín. x 10fin. Space required above 
baseboard 4fin., below baseboard 
21in. Fitted with Full-Fl turnover 
crystal head. 

26.19.6 Plus 
Packing g° 

With Stereo Head. 27.19.6, plus 
5/- P. & P. 

MAINS TRANSFORMERS 
All tapped with primaries 200.250 volts. 0 -180, 180, 200 v.. 60 mA.. 
8.3 v. 2 amps, 10/6. 280.0 -280 v. mA. 8.3 v., 2 amp., 6.3 v., 1 amp.. 
10:6. 350 -0-350 v. 70 mA. 6.3 v.. 1 amp.. 8.3 v., 2 amp.. 10/8.250.0-250 
v. 70 mA., 6.3 v. 2 a., 10 /6. Postage and packing on the above 3 / -. 

TRANSISTOR TESTER 
For both P.N.P. and N.P.N. transistors incorporating moving 
coil meter. In metal case size 41in. x 3fin. x i}in. Scale marked 
in gain and leakage. 19/ Plus 2pf 
Complete and ready for use. / P. & P 

SURFACE BARRIER TRANSISTORS 
Type SB305, 15 ohms, 7/6 each. 

100% AUDIO TRANSISTORS. 5/- each. 

F.M. TUNER UNIT 
By famous German Manufacturer. Coverage 88 -100 Mo /s. 
Complete with ECC85. 
Size 41n. x 2ín. x 210. 25/ Plus 
Circuit diagram 1 / -, free with unit. / P. & P. 1/6 
10.7 Mc /s I.F. and Discriminator Coil, 4/. pair. 

A.C. /D.C. POCKET MULTI -METER KIT 
Comprising 2ín. moving coil meter, 
scale calibrated in A.C./D.C. volts. 
ohms and milliamps. Voltage range 
A.C./D.C. 0-50, 0-100. 0- 250, 0-500. Milli - 
amps 0-10, 0 -100. Ohms range 0- 10.000. 
Front panel. range switch. wire - 
wound pot (for ohms zero setting), 
toggle switch, resistor and rectifier. 
In grey hammer finish case. 

19/6 P1 & P. 1/6. 
Point to point wiring diagram Il , free with kit. 

RADIO & T.V. COMPONENTS (Acton) LTD. 
23 HIGH STREET, ACTON, LONDON, W.3 

All enquiries S.A.E. Goods not dispatched outside U.K. 
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MISCELLANEOUS 

YOU READ MUSIC? - 
Then how about making yourself an 
electronic organ? Constructional data 
available -full circuits, drawings and 
notes. It has 5 octaves, 2 manuals and 
pedals with 24 stops -uses 91 valves. 
With its variable attack you can play 
Classics and Swing. 
Write NOW for free booklet and further details to C. & S., 20 Maude Street, Darlington, Durham. 

SOUND RECORDINGS 

TAPE /DISC /TAPE transfer, 1,800ft. 
American LP tape, 35/. p.f. UNIMIXER 
Mixing Units for quality. SOUND 
NEWS, 10, Clifford St, London, W.I. 

RECEIVERS & COMPONENTS 
TRANSISTOR BARGAINS. Brand 
new Mullard 0C44 121 -, 0C45 10/ -, 
OCIO 8/8, 0078 12/8 each matched. 
0C44/45 type 10/8, 0070 71 72 type 
8/8. Red, spot 3/9, white spot 5/8. 
D. B. CARTER (Electronics 1, 347, 
Ladypool Rd., Sparkbrook, B'ham 12. 

GUARANTEED VALVES from 8d. 
Lists 3d. HAMILTON RADIO (W) 
13. Western Road, St. Leonards, 
Sussex. 

VOLTMETERS!!! AMMETERS!!! 
BARGAINS!!! 

UNUSED. BOXED. GUARANTEED. 
EX. M.O.S. POST FREE. 

AMMETERS. 21n. Dial, Moving coil, with 
shunt. 5 milliamp basic movement, scaled 
0-20, 8 /6. 81n. dial, moving iron. 50 cycles, 
A.C., scaled 0-50. 713. 4in, dial, 50 cycles, 
A.C., scaled 0-30, 42. VOLTMETERS. En. 
dial. Moving coll. 10,000 ohms resistance. 
D.C., sealed 0-50, 8/8. 
SPEED ELECTRICS, Dept. PWL, Church 
Street, Bastord, Nottingham. Tel. 75716 

EX -GOV. VALVES, IT4 3/ -, IL4 1 /B, 
89 6/ -, OZ4 4/., ECC81 4/ -, 6SN7GT 
5 / -, 12A6 3/ -, 12AH7 3/ -, 1R5 3/ -, 155 
3/ -, 6L6G 6/ -, C.W.O., send for full 
list. WOODWARD, 16, Aubrey Road. 
Sherwood, Nottingham._ 

ANNAKIN 
We offer the finest bargains: 
Indicator No. 188A. -With VCR517 
tube), 8 -EF50, 3 -E1334, 2-EA50 valves. 
All the usual controls, plus lots of parts - 
New. Boxed. A gift at 87/8 ea. carr. 7/6, 
Prismatic Binoculars. By Karl Swartz. 
8 X 28. Bloomed lens. Wt. 16 oz. NEW. No 
case. Our special price £7.19.6 only. 
VHF Recr. BC -B24, 100 -150 mc. With 12 
valves. Less xtals and power pack. Only 
328 ea., 5/- carr. 
VHF Tranx. BC -625. 100 -150 mc. With 7 
valves, 2 relays. Less xtals, 32/6 ea., 5/- 
carr. 
Selenium Rectifiers, 500 v. 30 ma, 2 / -, 
post 9d. 
AF Transformers, 1 -200 ohm., 1/ -, Post lld, 
Periscope Prisms, 3/- pair. post 119. 

Carbon Mikes, 3/. each, post 1/6. 
Unit, with 5 -EF91, 1- EAC91, 8-slug 
tuned coils, 53 small parts. (No gen.). Cheap 
at 55'- each. post 1/6. 

Contact Assembly. Miniature, with 2 
make contacts (platinum), 2/- ea., post Bd. 
Chokes, 10.11, 60 ma.. IX, 2/- ea., post 1/6, 
Electric Motors. Small 4-6 v 8/- ea., post 
6d. 

Mail Order (Mainland) only. C.W.O. only. 
Stamped addressed envelope for lists please! 
25 AS H FIELD PLACE, OTLEY, YORKS. 

RATES: 5/6 per line or part thereof, average five words to line. 
minimum 2 lines, Box No. 1/- extra. Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless," 
Tower flouse, Southampton St., 

London W.C.2. 

" WEYRAD " TRANSISTOR 
RECEIVER 

COMPLETE KIT -LONG & MEDIUM WAVE. PUSH -PULL O.P. .. 48.17.6 
CONSTRUCTORS BOOKLET 2/- 

Send S.A.E. for Shopping List. 
WESTHAM RADIO fSUPPLIE8 
Rear of 176, Abbotsbury Road 

WEYMOUTH, DORSET 

MULLARD TUBES, reclaimed. 6 
months' guarantee. gin., 30/ -, 12- 14in.. 
68/6, 17in.. 79/8. All pictures tested. FITTED FREE. Picture shown to 
callers. Other makes, types. cheap. 
Salvaged spares for modern and 
obsolete sets. Prices from: Lot 17/8, 
POT 7/8, Osc. Tr. 8/ -, Mains tr. 
10 / -. Valves, 1,000 types in stock. 
E791, EB91, 6J5 2/8. EF80. 1OF1. 
EF42, 3/8. Save money. Send a 
S.A.E. with enquiries or for free list. 
" ST. JOHN'S RADIO " 156, John's Hill, S.W.11 (BAT9838). 

TU B ES 18 Months' Guarantee 
MAZDA & MULLARD TYPES 

12in. and 14m. 25.10.0 
171e. 18.00 

Blin. 53/20 88.0.0 (return old tube rl rebate) 
Other Types -List Available. 

TERM C.W.O. Postage and Insurance 10/- 
WILFORD RADIO SERVICE 
(Dept. P.W.) 94 MAYFIELD OE., MEADOWS, 

NOTTINGHAM 

RESISTORS. -100 new, wire ended, 
assorted, all types, 7/8 box, post 
free. COOK'S OF BEDFORD, 29, St. Mary's Street, Bedford. 

TRANSISTORS 3/8. Printed circuit 
and components. Crystal set parts. List 4d CARTER'S, 578, Washwood 
Heath Road, Birmingham 8. 
Precision Infinitely Vendable Speed Oearboxee, 0 to 
6000 r.p.m. driven by 1 h.p. 230 v. A.C. motor N 
(10 / -). Americas Amplifier.. Mike input a e 1000 
ohm output 24 v. Input ueee 1.12537 and li -6V8, 
7 x 3 x 51ns., 1816 (lees valves) (2 /8). Kurman Relays, 
SPOT 7000 ohms 3 amp contacte, 12/6 (1 /0). Metal 
Recliner., 24 v. ils. 80/- (s /8). 6!t. P.O. Racks, angle 
Iron sides 191e. wide. 86/- (10/ -). 5.48 Communica- tion Receivers 1.4 to 15.0 Mcle continuous battery 
driven built -in speaker; 3 valves, 81210.0 (10b). 

8.47, same as above only 15 to 500 km. and 10 valves, 
89.10.0. 8.0.810 Whip Aerials, 4 Bections, 12ft. In. 
eanvas holdall, 50/- (5 /-). Heavy Insulated Bracket 
Mounts for above 25 /- (5 /.1. 80.869 Transmitter 
Receivers crystal controlled 14 valve, (lees crystal. 
and valves) S6 /- (10/4. B0659 Power Supply Units, 
vibrator type for attachment to To Its 8 v. or 12 v. 
Input (less vibrator), S6/- (100. BC-869 Battery Box 
for attaching to To Rs for man pack use, 7/8 (5 / -). 
60 watt Power Amplifiers rack mounting, 210 v. s.c. 
input (1 -5304, 2- PX -25, 1 -t /50) with v/c and 
meter, less valve. 36 /- (35 / -). AYO Portable Geiger 
Counters for Sets Gamma Ray detection, new 
les. batteries 818.10.0 (10/ -). Laboratory Maine 
Filter Udte remove. mains borne interference, 101- 
(2/61. 

I40 PAGE LIST OF OVER 1000 ITEMS IN 
STOCK AVAILABLE -HEEP ONE BY YOU 

American Operators Tables, black crackle, 38 x 22 x 
341n. )k boxes and switches under, ideal for many 
sees, S6/- (10/ -). Germanium Diodes, GEX 36, 46, 55 
or 88, all S/8 each (paid). Eldon 0 /15 /6 moving coil 
meter., 2000 o.p.e. Stin. die. Power Units. 1200 Y. 200mÁ smoothed from 200/250v. A.C., 5 cwt. 86 (el). 
Amount in brackets le carriage England and Wales. 

We have large goantitlee of "Bib and Pieces" 
that we cannot Wt- please let ne have your 
enquiries. we can probably help -- everyone 

answered. 

P. HARRIS, ORGANFORD, DORSET 

RECEIVERS & COMPONENTS 
(continued) 

BATTERY CHARGER TRANSFORMER, 0/12 v., 
3 smp. Tapped Input '200/230/250 v. 18/8 
FULL WAVE RECTIFIER fur above 16f- 
TRANSFORMER for 12 v. 1 amp charger 9/- 
RECTIFIER 
06 watt TRANSFORMER. 21 v. at 230 v. input, 
suitable for soil warmer, etc. UV- 

Above tran.tormen are all double wound. 
AUTO -TRANSFORMER. 210/1301250 v., 500 va S6/- 
AS sent Poet Free. Diagrams supplied 

C. A. FRANCIS 
15 NICHLEBY ROAD. CLANFIELD, Hants. 

BENDIX RECEIVERS RA -10, 4 -band i 

superhet. 150kc,'s- 1QMc /s. 8 valves: 
6SK7 -RF; 6K8- Mixer; 2- 8SK7 -IF: 6R7- 
sec. det; 8C5 -BFO; 6K6 -OP; 6H6 -noise 
lim. Built -in P.U. 24V. Clean. Size 
Olin. x 1541n. Easily converted to 
mains as described on p. 453 Sept.. 
1957 " P.W." a Q4, p.p. 10 / -. E.W.S 
CO., 69, Church Road, Moseley, 
Birmingham 13. 

SPEAKER REPAIRS. Cones /Fields 
fitted. Clock Coils Wound. L.S. 
REPAIRS, Pluckley, Ashford. Kent. 

FM -AM STEREO 
Radiogram chassis - CB8 
Paired output 6 watts Plain or 
Stereo Records. A hand -built 
quality unit with two speakers. 

ONLY L20. 
BEL SOUND PRODUCTS CO., 
Marlborough Yard, London N.1F 

ARC. 5078 

GET LUXEMBOURG clearly at last! 
Our attachment fits any radio. Com- 
plete and easy to fit. 3/11 each, post 
and packing 6d. EDDY'S 118 Alfre- 
ton Road, Nottingham. 
" HEATHKITS " can now be seen in 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD., Dept PW /7/9. 138, 
Lewisham Way, S.E.14. Tideway 6666. 

RECLAIMED VALVES, tested and 
perfect; huge stocks; all one price, 
5/- plus 8d. postage each. Delivery 
by return. LEWIS, 46, Woodford Ave., 
Ilford, Essex. 

KINGSLAND 

ELECTRONIC COMPONENTS 

Stupendous Offers 

Insulated Radio Pliers, Screwdriver, Bench 
Vice, 4 Asstd. 3ft. Screened Leads, 10/-, 
P. & p. 1/9. 
Set of 4 -Piece Two -way Screwdrivers In 
case. All Metal Plane. Junior Hacksaw, 
10/8, P. & D. 1/9. 
BARGAIN PACK. Pair Throat Mièro- 
phones, 150 Assorted Screws, Et. 2in, 
Screened Lead with socket. one 5 Henry 
200 mA Choke, 3 Electrolytic Condensers, 
6 nobs, 3 Toggle Switches. 6 Octale Valve 
Bases, 1 Waveband Switch, 6 Coax. Plugs. 
6 Assorted Coils. 6 Cartridge Fuses, 6 
Potentiometers, 8 W.W. Multipliers, Fes- 
toon Lamp and Holder, Coll of Wire. 15/8. 
P. & P. 3/6. 
New 115 V. Relay's 15 amp., 7/6, p. & D. 2/6. 
Instrument Rectifier with Ciroults, 
8 v. or 12 v. Vibrators, 2/6 each, p. & p. 1/ -. 
6 Assorted Droppers, 5 / , 
Loaded Chassis, 7/6 and 5 / -, D. 8e P. 4/6. 
Mike and Pick -up Transformers. Ideal for 
Baby Alarms, 4.'6. P. & p. L -. 
100 Assorted Resistances, 5' -, P. & p. 1/9. 
New headphones, low impedance, ideal tor crystal sets, etc., CO. P. & p. 1 /6. 
6 Assorted Potentiometers, 5 / -, p. & p. 1/6. 

182 KLNGSLAND RD" SHOREDITCH, 
E.2. Tel.: SHO 6572. Sorry, U.K. only. 
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' FOR SALE 

TELEPRINTERS CHEAP, each com- 
islote with cover, large stock, new 
spare parts, fit tuned relay and 
receive. Printed message when 
absent. Box No. 29. 

KITS, built complete. Details: 6. 
Booker Rd.. Heartsease, Norwich, Nfk. 

Telephone seta, 719, E. W.D. New condi- 
tion. Morse tapper. switched. Jack plugs, 
etc.; lees phone. Post 3,6. 
Rectifiers 9/9. Westinghouse. 250v. 100mA. 
Full or half wave. Salvage gntd. P. & P. 1.3. 
Insulating Tape 1/6 per roll. 75ft. x lin. 
Good quality. Post on 1 tin, 9d.; post on 
6, tins, 2/ -. 

P.P. COMPONENTS LTD. 
2318 ILFORD LANE, ILFORD, ESSEX 
Mail Order Only. Stamp for NEW Catalogue. 

ANOTHER NEW low- priced Tape Bar - 
guin! 1,800ft latest polyester on lin. 
reel, 32/6 p.p. 1/6. Also outstanding 
bargains in all other sizes 3in. to 
Win. S.A.E. for list (includes 
American Audio Tape, BASF etc L. 

Over 30 mint condition secondhand 
Tape Recorders and all new 
Recorders and Hi -Ft Equipment on 
NO INTEREST H.P. Terms. E. C. 
KINGSLEY AND CO. (Dept. P.W.1 
132, Tottenham Court Road (near 
Warren St ), London W.I. EUS6500. 

LOUDSPEAKERS lin. x 4in. 716; 64in. 
7/0; 81n. 10/; Large stocks valves - 
transistor components and kits -Lists 
available. H.R. MAIL ORDER. 16, 
Regent Parade, Harrogate. 

BLANK CHASSIS 
MADE TO ORDER 
SAME DAY SERVICE 

Metalwork Dept. 
H. L. SMITH & CO, LTD. 

287.289 Road, London W.2 
PAD. 5891 -7595 

IFOR SALE. Cossor double beam asti - 
ioscope type 339 with spare tube. 10 
Ilosltion timebase, 5 CPS to 250,000 
CPS. Amplifier 10 CPS to 2,000.000 
CPS. Good working order. Offers 
above £15 considered. Box No. 28. 

2,000 COMPONENT BOXES each with 
10 adjustable compartments tin x 
14in. x 13ín. and press on lid. Ideal 
for nuts, screws, etc. 3/11 ea. 6 for 
Bt, post free. JERVIS. 16. Manor 
Road. Brampton, Chesterfield. 
100 BAYS of brand new adjustable 
steel shelving, 721n. high x 34in. wide 
x 12in. deep, stove enamelled, dark 
green. sent unassembled. six -shelf 
bap, £3/15/ -. Sample delivered free. 
qqu tntity discounts. N. C. BROWN 
LTD.. Eagle Steelworks, Heywood, 
Lanes. Tel.: 69018. 

COMPLETE SET of parts for making 
Radio. Multitester. etc. Perfect. 
Worth over £70. Going at only £45. 
Write R. BHEWARD, C/o I.C.S. LTD 
40, Parkgate Road. London S.W.11. 

SPECIAL 
OFFER 

in Stereogram Equipment and 
Cabinets. 
Write for Lists. 

A. L. Stamford 
Ltd. (Dept. F.29) 

84/86;99 Weymouth 
Terrace, 

Hackney Road, 
London E.2. 

WANTED 

WANTED Service Sheets No 
quantity too large. Highest prices 
paid. SULTAN RADIO, 29, Church 
Road, Tunbridge Wells, Kent. 

A PROMPT CASH OFFER for your 
surplus Brand New Valves, Speakers. 
Components, Test Instruments, etc. 
R.H.B., 155, Swan Arcade. Bradford 1. 

BEST price paid by return for 
new Valves and equipment. STAN 
WILLETTS. 43, Spon Lane, West 
Bromwich, Staffs. Tel.: WES 2392. 

WANTED VALVES 
All types for prompt cash. Must be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

SERVICE SHEETS 
SERVICE SHEETS for sale, all types, 
from 1/-. Free fault -finding guide 
with all service sheets. 100 TV Ser- 
vice Sheets covering 330 popular 
modela, 18/8. Radio. TV. Electronic 
Books; s.a.e. lists /enquiries HAMIL- 
TON RADIO (W), 13, Western Road, 
St. Leonards, Sussex. 

SERVICE SHEETS, TV 4/. ea. Radio 3/ ea. List 1/.. All orders dispatched 
on day received. Also Manuals for 
sale and hire. Mail orders only. 
SULTAN RADIO, 29. Church Road, 
Tunbridge Wells. Kent. 

SERVICE SHEETS. - We have the 
largest stock of Radio and TV Sheets 
in the country for sale at 4/- ea. Why 
tolerate delay in obtaining your sup- 
plies when we will dispatch by return? 
1960 Radio and Television Service 
Sheet List Now Ready, 1/ -. Also 
Manuals for sale and hire List 9d. 
S.A.E. please. Mall orders only. S.P. 
DISTRIBUTORS, 11, Old Bond Street, 
London W.1. 

SERVICE SHEETS. Largest stock 
Radio and Television Sheets north 
London. 4/. each with S.A.E. 
State make and model No Circuit 
Diagrams only 2/6, Also Manuals for 
sale and hire. Radios over 20 years 
our sgecia /itv. All enquiries S A E 
please. WYNDSOR TELEVISION, St. 
Albans Road. Barnet, Herts. 

SERVICE SHEETS, Radio, TV 
5.000 models. Lists 1/ -. S.A.E. 
enquiries. TELRAY, 11. Maudland 
Bk., Preston. 

FAULTFINDER FILES, showing com- 
mon faults that each receiver is 
prone to and other useful servicing 
information, 2/- ea. List 8d., plus 
postage. S.P. DISTRIBUTORS, 11, 
Old Bond Street, London, W.I. 

SERVICE SHEETS 
RADIO and Television 
Over 100,000. S.A.E. for List. 

Large stock of obsolete Radio and 
Television Valves. 

JOHN GILBERT RADIO 
20 Extension 

Shepherd's Bush Market, London W.I2 
SHE 3052 

EDUCATIONAL 
City and County of Bristol 

Education Committee 
BRISTOL TECHNICAL COLLEGE 

Principal: E. POOLE 
B.Sc.(Eng.). M.I.Mech.E., M.I.Prod.E. 

SCHOOL OF NAVIGATION AND 
SCHOOL OF MARINE RADIO & RADAR 
Head of School: H. C. PUZEY. Sxtru Master 

The following courses are available: 
3-4 months' preparatory courses leading to 
certificates of Competency as Master, 1st 
Mate and 2nd Mate, F.G. and Master and 
Mate, H.T. (Entry at any time.) 
One year's Pre -Bea Training Course for 
prospective M.N. Cadets. (Entry in 
September of each year.) 
Courses for Marine Radio Officers leading 
to 1st and 2nd Class P.M.O. Certificates, 
also a 12- weeks' course for M.O.T. Radar 
Maintenance Certificate. (Entry in January. 
April, May and September.) 

For further rticulars apply to The 
Registrar, Bristol Technical College, 
Ashley Down, Bristol 7. 

"HOW AND WHY" of Radio and 
Electronics made easy by a new. non - 
maths, Practical Way. Postal instruc- 
tion based on hosts of experiments 
and equipment building carried out at 
home. New Courses bring enjoyment 
as well as knowledge of this fascinat- 
ing subject. FREE brochure from: 
Dept. P.W. 12, RADIOSTRUCTOR, 40, 
Russell Street, Reading, Berks. 

INCORPORATED Practical Radio 
Engineers home study courses of 
radio and TV engineering are recog- 
nised by the trade as outstanding 
and authoritative. Moderate fees to 
a limited number of students only. 
Syllabus of Instructional Text is free. 
The ' Practical Radio Engineer " 
journal, sample copy 2/ -, 6.000 Align- 
ment Peaks for Superhets, 5/9. 
Membership and Entry Conditions 
booklet. 1/- all post free from the 
SECRETARY, I.P.R.E., 20, Fairfield 
Road, London, N.8. 

LEARN RADIO AND ELECTRONICS 
the new practical way! Hosts of 
absorbing experiments carried out at 
home under expert guidance to teach 
you Radio in a new, enjoyable and 
interesting way. Construction, ser- 
vicing and fault finding on equip- 
ment made easy for the first time; 
No previous experience needed. No 
mathematics used. Free brochure 
from: Dept. 11 P.W.. RADIO- 
STRUCTOR, 40, Russell St., Reading, 
Berks 

Arai W 
LEARN 

RADIO & TV 
SERVICING and 
ELECTRONICS 

and how to make and build your own 
equipment -using an exciting new 
practical apparatus course. Ideal for 
starting your own business or as a 
fascinating hobby. 
FREE Brochure, without obligation, 

RADIOSTRUCTOR eft READING, BERKS. 
Britain's leading radio training 

organisation 

(continued on next page) 
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EDUCATIONAL SITUATIONS VACANT SITUATIONS VACANT 
(continued) (continued) ( continued i 

WIRELESS. See the world as a 
Radio Officer in the Merchant Navy; 
short training period; low fees; 
scholarships, etc., available. Board- 
ing and Day students. Stamp for 
prospectus. WIRELESS COLLEGE, 
Colwyn Bay. 

Radio 
Television 
& Electronics 

Learn at home with the World's 
largest home study organisa- 
tion. Brit.I.R.E.; City & Guilds; 
R.T.E.B., etc. Also Practical 
Courses with equipment. No 

books to buy. 
Write for FREE prospectus 

stating subject to 

I.C.S. 
lntet-text House, Parkgate Road, 

(Dept. 541), London S.W.I I 

SITUATIONS VACANT 

ELECTRICAL FITTERS and 

RADIO ELECTRICIANS 

Vacancies exist in the Admiralty Sur- 
face Weapons Establishment Extension 
at Royal Naval Stores Depot, Copen- 
acre, Hawthorn, Wilts, for Electricians 
(Radio) and Electrical Fitters. Appli- 
cants for the former position should 
have at leastlfive years' experience in 
the trade and for the latter must have 
completed a recognised apprenticeship. 

2, The Establishment is located 8 
miles from Bath. The work is interest- 
ing and varied, in modern test rooms 
and workshops, and is mainly concerned 
with the testing and modification of 
naval radio and radar equipment. 

3. The commencing basic rate of pay 
is 189e. 8d. for a five day week. Further 
increases are granted according to 
merit. After a probationary period of 
not less than one month or more than 
three months, employees are considered 
for an initial award of merit pay up to 
20s. Od. a week which Is back -dated to 
the date of joining. The amount of the 
award will vary according to relative 
ability. Maximum merit pay is 40s. Od. 
After a qualifying period of service, all 
employees are eligible to be considered 
for permanent and pensionable employ- 
ment. 

4. Admiralty employment confers 
certain benefits, including paid sick 
leave entitlement, paid public holidays. 
and a fortnight's paid annual holiday, 

5. Recreation and welfare facilities 
are available: an assisted travel scheme 
is at present in operation, 

8. Applications, in writing, should be 
addressed to The Officer-in-Charge, 
Admiralty Surface Weapons Estab- 
lishment Extension, Royal Naval 
Store Depot, Copenacre, Hawthorn, 
Wiltshire. 

Ministry of Aviation 
Electrical Inspection 

Directorate 
Electronic Inspectors 

Required at Bromley, Kent; Woolwich 
and Greater London 

Skilled men are invited to loin the staff 
Inspecting and testing computers, radar, 
radio, communications and other elec- 
tronic equipments. 

The work is interesting and affords op- 
portunities for acquiring valuable experi- 
ence in specialised fields. There are good 
prospects of promotion, and training faci- 
llties are available. 

Applicants should have served an appren- 
ticeship (or have had similar training) or 
have served in H.M. Forces in an appropriate 
trade. Candidates should be proficient in the 
use of standard test equipment including 
signal generators, oscilloscopes and bridges, 
and also be able to interpret drawings and 
specifications. 

Annual leave 1s two weeks initially and 
three weeks after five years service in the 
grade. A paid sick leave scheme is in opera- 
tion. 

Canteen and social amenities are avail- 
able. 

Apply, giving qualifications, to 
The Administrative Officer (L) 

(PW) Electrical inspection Directorate, 
Ministry of Aviation, Golf Road, 

Brumley, Kent 

CITY, AND GUILDS (Electrical, 
etc.). on " No pass -no fee " terms. 
Over 95% successes. For details of 
Electrical Engineering, Applied 
Electronics. Automation, etc.. send 
for our 148 -page handbook, free and 
post free. B.I.E.T. (Dept 242a). 
29. Wright's lane. London. W.8. 

A.M.I.Meoh.E., A.M.Brit.I.R.E., City 
Guilds. uilds. G.C.E.. etc.. bring high 

pay and security. " No pass -no 
pay " terms. Over 95% successes. 
For details of exams and courses in 
all branches of Engineering, Build- 
ing, Electronics, etc., write for 148 - 
page handbook. free B.I.E.T. (Dept. 
242B), London W.8. 
RADIO AND TV SERVICING, all 
aspects from basic principles. Guar- 
anteed coaching for City and Guilds. 
R.T.E.B. Cert., Brit.I.R.E., etc. Study 
at home under hlgh:y qualified tutors. 
No books to buy. Write for FREE 
Prospectus, stating subject to:- 
I.0 S., Intertext House, Parkgate Rd., 
(Dept. 541A), London, S.W.11. 
ENGINEERS REQUIRED for public 
address amplifier maintenance by 
company operating from S.E.1 area. 
Ability to drive an advantage. salary 
according to age and proficiency. 
Five -day week and staff pension 
scheme. Apply giving full details of 
age and experience. Box No 752. 
DORLAND ADVERTISING LTD., 28. 
Heymarket, London S.W.I. 

TV AND RADIO, A.M.Brit.I R.E., 
City and Guilds. R.T.E.B. Cert., 
etc.. on " No pass -no fee " terms. 
Over 95% successes. For details of 
Exams and Courses (including 
practical apparatus) in all branches 
of Radio, TV and Electronics, write 
for 148 -page handbook, free. B.I.E.T. 
(Dept 2420), 29, Wright's Lane. 
London, W.8 

HANDICRAFTS 
JEWELLERY SIMPLY MADE. Cata- 
logue Free. Brooches, Ear -clips, Rings, 
Marcasite. WEBBS HANDICRAFTS. 
46. Burnway. Horndhurch, Essex. 

i A i .. excellent .___._.__ 

for men who can learn 

a skilled trade in today's R.A.F. 

You can learn a trade worth having, in today's R.A.F. Your 
training is very thorough and gives you a skill at your fingertips 
for life. Pay compares very well with the equivalent jobs outside, 
and , if you are single, there's nothing out of your pay-packet for 
food or rent. Leave is a month a year, you get the chance to travel 
and you work with a fine lot of people. 

Radar or Wireless Mechanics. Suitable candidates are now 
being accepted for thorough training on the latest radar and 
wireless equipment and its maintenance, fault- finding and repair. 

Electrical or Instrument Mechanics. There are vacancies for i 
suitable applicants to be trained in the skilled trades of electrical 
and instrument maintenance. 

For full information write to: 
Central Recruiting Office (PW 728), i 

Victory House, Kingsway, London, W.C.2. 

TODAY'S TOP JOB IS THE R.A.F. 
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TRADE 
ENQUIRIES 
INVITED 

RADIO ('LEARANCE LTD. 
27 TOTTENHAM COURT RD., LONDON, W.I 

The oldest Component Specialists in the 

MOULDED TROPICAL PAPER CONDENSERS 
Small, non.inductive, emulated, high -grade Capaci 
tors 160 v. Wks. 15 Mfd. 5% 10d..24 Mid. 10% 94. 
2 Mid. 10% 1110. 860 v. Wks. .068 Mid. 94. .1 
Mid. 1/1..22 Mid. 2% 1 /4. 1 MM. 10% 1/7. 600 V. 

Wks, 880 pF, 1000 pF., 1,600 pF, 2,900 pF, 7d. 
each. 3,300 pF. áA 6,000 pF., 0,800 pF., .01 Mid. 
94. each. 8,200 pF 1/ -..022 Mfd., .03 Mfd. 10d. each. 
.047 Mid. 2%, 05 Mid. 114. each. .1 Mid. 11d. 
E6 Mfd. 1/7..6 Mid. 1/8 A 1/9. 760 v. Wkg. 470 pF 
10%, 820 pF, 1,600 pF, ',000 pF, 84. each. 5,000 
pF., 8,800 pF 86. each. 072 Mid. 104. 1,000 v. 
Wkg. 1,500 pF 94. 8,800 ph'. 104..01 Mid., 1,500 v. 
1/ -..12 Mid., .16 Mfd. 1/1 each. 

VARIABLE GANG OONDENSERS 
'Twin Gang 90 pP. Ideal for F.M. 2 In. x lila x lia. 

Twin Gang .0006 NPD, 211n. x 201. x lila. Spindle 
5/181x. 4/-. 

Min. Twin Gang. .0006 MID. Olin. x 1 ;in. x lila. 
Spindle lat. 618. 

Min. Twin Gang. .0006 MPD. 2lla. z litn. z lila. 
Spindle ijln. with trimmer 6 /6. 

AY/PY 24sai Condensers. 600 +00 pP. 810. 

DISC CERAMIC COEDBIISERS 600 v. WY. 
500 FF. .001 MFD. .00'? MED. .0025 MFD. .003 
MFD. .006 MFD. 64 sash. .01 MFD. 94, 

We have an extensive range of waxed paper ooa- 
densen (average price 34. each). Metalieed paper 
coOdensers (average pries 114. Null and wire 
wound rester.rs 5/6/7-watt type, (avenge price 

11- each). 

TRANSISTOR COMPONENTS 
SUB MINIATURE ELECTROLYTIC CONDEN- 
SEES. Most with sleeves, all at 28 each. 
.1 mtd. 50 v...26 mid. 16 v...5 mid. 00 v., 1 gold. 
10 v., 26 v., Said. 0 y. 15 y. 70 v., 4 mid. 12 v., 
6 mid. 26 v., 8 mid. 3 v. O v., 8 gold. 3 v 6 v.16 v. 
30 v. 10 mid. 6 v.0ó v., le mtd. 3 v. 0 v. 30 v., 
20 mid. 16 v., 26 m14. 12 v., 30 gold. 3 v. 6 v. 
10 v., 60 mid. 6 v. 
MINIATURE POLITYRRNE CONDENSERS 
10 pF., 100 pF., 500 pP., 1,000 pr'., all 125 v. 
working, 8d. eseh. 200 PF., 300 pF., 470 p2'., 
580 pP., 1,000 pF., 1,200 pr.. 4,010 pF., 
all 9d, dash. 

SUE MINIATURE TRANSISTOR COILS 
Set of 3 I.F. Transformers 470 Kc /e plus 
Oscillator coil. 
As specified for Mazda Circuits 23/8 complete. 
As specified for Multad Circuits 23/6 complete. 
WTC oaillator Coils for Jackson or Plessey Gang 
4/8 each. WTC 470 Oere. I.F. Transformer !/- 
each, 7/6 pair. 

BUB MINIATURE CARBON POTS 
5K, 50K, 020K. 330K, 1M, 2/- each. 6M with 
switch, 4/6. 5K, 1 /6. 500K preset 1 /, IM Tran- 
sistor Puts, 2 /-, 5K Transformer Pots, 118. 
Pally Moulded -Track Carbon Pots, diameter 
fin. short spindles, 2/6 each. 
1000, 2600, 4000, 50011. 1K, 2K. 2.0K, 
6K, 10K, 05K, 50K. 100K, 250K. 500K, 1M. 
SUB MINIATURE MITALLISED PAPER CON - 
DENSERS tin. z lin. 100 v working. 
.006 MFD., 0072 MED., .001 MFD., .001 
MFD., 04. sieb. 02 MFD., .04 MFD., 94, each. 

TRANSISTOR GANG CONDENSERS 
With Intermediate screen and switch for long 
wave preselection ea specified for NULLARD 
Translator Circuits 11 / -. 

Telephone: 

Trade 
MUSEUM 9188 

EST. 30 YRS. 
SWITCH= ROTARY 

Size I 5/181n. dia. -2in. spindles. Pria 2/11 glob. 
1 pole 10 way. 1 pole I2 way. 2 pole 2 way. 2 pole 
3 way. 2 pole 4 way. 2 pole S way. 2 pole 8 way. 
3 pole 3 way. 3 pole 4 way. 4 pole 3 way. 

POTMETERS CARBON -HI -GRADS 
Moulded Tracks. DIa., 1 In., 2{ In. spindles, 6K, 
10K, 25K. Linear only. 50K, 100K, 250K, 500K, 
1M, 2M, Log or Linear, less switch, 2/6 sub. With 
switch 4, 6. 

TRANSFORM/HS 
Audio Output Tlpes 0,0000 to 30 M. 10,0000 to 
30 3;9. 
Universal CRT Boater with tipped prImarks 2 v. 
e.3 v. I8 v., 25% boost all tape, 10/8. Filament 
transformer., matte tapped, 6.3 V. output, 1.6 same., 
6/9, 3 amp 9/6. Merging TYeaefoimers. Tapped alb 
voltages 2 amp. 14/3, 4 amp. 16 /6. 

MODERN TV COMPONENTS 
Ferox Line O/P transformers, l0 Kv. U25 10/e. 
Frame 0/P transformer to watch 4/8. Scanning 
Colle to match 10,18. 90` types 12 /0 Panel containing 
8 preset pots 5 /-, Smoothing Chokes, 2 Hy. 250 ma.. 
3 /11. 1.9 Hy. 250 mA. 8/11. 1.3 Hy. 200 mA, 8/e. 
G.E.C. Metal Rectifier 250 v. 200 mA. 10 / -. 34 Meg. 
I.F.T. 1/6 ea, 38 Meg. LF.T. (link) 2/- ea. Maske 
1418., 1718. and 211.., 2/8, 8/6, 4/6 (plus 2/8 p.p.). 

TV PRESET CONTROLS 
Knurled knob and SBA 8xlug holes, diameter Dn., 
1000, 6K, 10K, 26K, 50K, 100K, 200K, 250K, 
500K, 1.5M, 20. All at 1/8 sash. 22K wire wound 1/6. 

The "MIRACLE" Super Six ( istor components), as advertised in the August issue. Page 316, and the electrolytic 
condensers as advertised In the September issue, page 457 are still available 

STAMPED AND ADDRESSED ENVELOPE with any enquiry please. Please allow FULL Postage and Packing charges. 
TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10' -. 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 
VALVES NEW, TESTED AND GUARANTEED 

REDUCED PRICES 
7/6 19ÁB 9!- RRF'80 8/8 

26A80 1010 
26L8(1T 5 -6 
289.40 9;- 
0011 8'- 
SOLI S. 
0OLOOT 9.- 
85W4 8-8 
8624äT 8,- 
0763 7/6 
DAF91 7/8 
DAF98 11/- 

DM. 7/0 
DF98 6/- 
DR78 716 
DH77 7/- 
DH140 9/S 
DH150 10/- 
DK91 7/8 
DK92 716 
DK98 5/- 
DL92 716 
D1.94 7/S 
DUO; S/- 
RABC80 8/6 
131391 5/6 
EBC41 10/- 

103 
110 
193 
1FD0 
7FD9 
LIA 
1111 
IPIO 
1PI1 
1115 
180 
174 
1US 

33884' 

7V4 
61/40 
6Y3OT 
67.40 
OAKS 
CALS 
JAMO 
OAT() 
103A8 
OBRO 
OBR7 

0687 10,'6 
8BW'6 718 
9BW7 V- 
OCIO 9/- 
81)2 6/S 
8F12 III- 
91160T 2/- 
BK70 6i8 
OK80 9/- 

/é 
8/- 
7/8 

lie 
7/6 
6/6 

7/6 
5/- 

7/0 
7/0 
7/5 
7/S 

6S 
5/8 

7/6 
7/- 
7/- 
9,'6 

89L7üT 7/6 
8aN70T 6/- 
8V80 7/S 
6X4 7/- 
VOGT 0/. 
7117 716 
705 716 
803 8/- 
12AH8 10/6 
12AT7 6/- 
12AU7 7/6 
12AX7 7/6 
19BH7 10/0 
12K70T 6/9 
ISK8GT11/- 
12Q70T 7/8 

E(Y%1 61. 
ECM 718 
E(C88 7/6 
EIX784 9'8 
14tIF80 10 8 
ECM 10 6 
ECH42 9 
ECH81 30 - 
ECIAO 8 6 
ECLO2 9 O 

EF41 e - 
EF80 8 6 

EF86 11'- 
EF91 31- 
EF9'2 6;6 
EL41 9/S 

ÉM 34 7/. 
EY51 8/8 
EY81 10/. 
EEO 7/6 
11880 Sf- 
EZBI 8/- 
KT830 8/S 
N17 710 
0718 8/. 
N19 71S 

N07 10,16 
PCC84 91- 
PCPeo 9/- 
PCP92 6 
POL82 ß;- 
P1.01 12/- 
P1,80 7'- 
PY81 5,6 
PYO2 7!8 
PYB3 7/6 
1119 18 

5 
1'76 7/6 
U7ß 7/- 
URC41 8/6 
U0H42 6/6 
UF41 818 
V1Á1 ßi8 
UY41 7/6 
W70 8,8 
W142 9/S 
X17 7/6 
X142 9/- 
X140 ó/- 

2D17 7/S 

VOLUME CONTROLS MIDGET SIZE LONG SPINDLE& D.Y. switch. 
3/9: B.P., 32; Less switch, 5/6. Values 10K to 2M. Pre set 9/2 

MATCHED PAIRS 
BIAS 21/ -, BVOO 17' 611W8 18/- per pair. Push Pull O.P. Transformers 

for above 3.160 14/6. 12' P.M. Speaker 311 8410. Bakers "Selhurot" 12' 
150 15W, 90/ , P. 8 P. 5i8. 12' Stereo Model 07.7.0. 

SETS OF VALVES 
DK01, DF91, DAF91, DL92 or DL94 18/6 
DK96, DF98, DAF98, D1,96 97/5 
1C3, IFI, 1FD1, 1P1 - , 57/5 
1E5, 1T4, 186, 384, or 3V4 19/5 

Postage and packing 6d. Over it post free. C.O.D. 2;6 

For Safety's Sake 
use 

AVO Prodclips 
taw....... 

° 

Pat. Ne. 748811 

,th Trgger- Action Spring- Loaded Clips 

PRESS TRIGGER TO OPEN 

- RELEASE TO GRIP 

Safety first every time with these patented spring - 
loaded AVO Prodclips. 
Cleverly designed for use as insulated prods, they are invaluable 
for ruching and holding test points which are difficult of access. 

Suitable for use with AvoMeter, Multimirlor Poor Free 

and Avo Electronic Test Meter Leads. per pair. AVM- AVOCET HOUSE, 
P2.í6 VAUXHALL BRIDGE ROAD. LONDON. S.W.I. 

VICtoria 3404 (12 lines) 
A MEMBER OF THE METAL INDUSTRIES GROUP OP COMPANIES 

15/- 
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23 TOTTENHAM COURT ROAD, LONDON W.I 
and at 309 EDGWARE ROAD, LONDON W.2 

TEL.: MUSEUM 3451 2 
TEL.: PADdington 6963 

"THE MID -FI" 4z WATT AMPLIFIER KIT 
1MAY BE plus 3/- 

BUILT FOR 95/ p. & p. 

A- new circuit for the home con- 
structor requiring a good quality 
medium powered Amplifier for 
reproduction of Records or F.M. 
Broadcasts. For use with Loud- 
speakers of 3 or 15 ohms impedance. 
Technical Specifications: separate 
bass and treble controls. Valve line- 

up EF86, EL84, EZ80. Voltage adjustment for A.C. mains from 
200 -250 volt. Negative feedback. Size 7 x 5 x 2in., overall height 
Sin. Silver hammered finish Chassis. Instruction Book 1 /-, 

THE EASY -SIX 
6- Transistor Battery Portable 
MAY BE 
BUILT FOR L9.15.0 pl & p/ 

Ever -Ready PP7 Battery extra 3/3 

STAR FEATURES * Six Mullard 
Transistors * Internal Ferrite Road 

Aerial * Provision for Car Radio Aerials * Sin. Loudspeaker * Printed Circuit, with component positions indicated 
Pre -assembled Dial Assembly * 500 milliwatts push pull output. * Full medium and long waveband coverage * Attractive two - 
tone Blue /Cream Vynide covered Cabinet, dimensions 8} x 
6k x Sin. Weight, 31b. with battery. Inst. book 1/6. 

DRAMATIC PRICE REDUCTIONS 
Avantic SPAI I. 10 watts (per channel) combined Stereophonic 
Amplifier and Pre -amplifier. Dimensions 14i x 81 x 4in. 

Original Price 28 gns. OUR PRICE 19 /gns. 7/6 p. & p. 

Avantic PL621. 20 watt monaural amplifier, frequency response 
IO c s -30 kc /s IdB. L.S. impedance 4, 8 or 16 ohms. Dimensions 
14 x 8k u 4kin. 

Original Price 29 gns. OUR PRICE 19 gns. 7/6 p. & p. 

Avantic SP2I. Stereophonic Pre -Amp. Control Unit designed 
for use with the DL7 -35 Power Amplifier. Power requirements 
6.3 v. at I.3A. A.C., 350v. at 5mA D.C. Dimensions 14f x 9 x 4in. 

Original Price E28 10.0, OUR PRICE 16 gns. 7/6 p. & p. 

Avantic DL7-35. Power Amplifier, power output 54 watts. peak. 
Valve line up: GZ34, 2 -EL34, ECC83, EF86. L.S. impedance, 4, 8 
or 16 ohms switch selected. Dimensions 14k x 9 x 

Original Price 30 gns. OUR PRICE 16 gns. 12/6 p. & p. 

2 -BAND RECEIVER 
MAY BE BUILT FOR E5.10.0 plus 
3!- packing and postage. This 
receiver uses the latest type 
circuitry and supplied complete 
with easy to follow point -to- 
point wiring diagrams, suitable 
for use on A.C. mains 200/250 v. 
When constructed the Receiver 
is housed in an attractive walnut 
finish Bakelite Cabinet or if 

required, Wooden Walnut Cabinet. Overall dimensions 12 x 
6k x Skin. Instruction Books available separately. PRICE I' -. 

PRACTICAL WIRELESS 
SERVICE MANUAL 

'A Complete Work on the Testing of 
all Types of Wireless Receivers and ' the Construction and Use of Test 

Instruments. ' by F. J. Camm, Revd. by A. T. Collins. 
21/ -. Postage 1/.. 

'FUNDAMENTALS OF SEMI- 
CONDUCT CONDUCTORS by M. G. Scroggie. 
23 -. Postage I -. 

THE;RADIO AMATEUR'S HAND- 
BOOK, by A.R.R.L., 1960. 32 6. 
Postage 2/ -. 

r` TRANSISTOR PROJECTS, Gems- 
back Lib. 23' -. Postage l' -. 

®THE A.R.R.L. ANTENNA BOOK, 
by A.R.R.L. I8 -. Postage 1/3. 

01 SHORT WAVE RECEIVERS FOR 

1r Postage 
BEGINNER, a Data Pub. 6' -. 

Postage 6d. 

0) RADIO VALVE DATA, 6th Ed., 
compiled by "W.W." 5 / -. Postage 9d. 

THE MODERN BOON (O. 
BRITAIN'S LARGEST STOCKISTS ' of British and American Technical Books 

19 -23 PRAED STREET, 
LONDON, W.2 

Phone: PADdington 4185. 
Open 6 days 9.6 p.m. 

FIRST -CLASS 
RADIO COURSES .. . 

GET A CERTIFICATE! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you how! 

FREE GUIDE -- 
The New Free Guide contains 132 
pages of information of the greatest I 
importance to those seeking such I 
success -compelling qualifications as 
A.M.Brit.1.R.E., City and Guilds I 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. I 
of Educ., London B.Sc. (Eng.), 1 

A. M. I. P. E., A.M.I.Mech.E., 
Draughtsmanship (all branches) I 
etc., together with particulars of 
our remarkable Guarantee of 
SUCCESS OR NO FEE 1 

Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your I 

career. 
FOUNDED 1885 -OVER I 

L - ..150,000 SUCCESSES- - .I 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148 HOLBORN, 

LONDON E.C,I 
S. Africa: P.O. Box 8417, Jo'burg. 
Australia: P.O. Box 4570, Melbourne 

CABINETS & 
HI - FI EQUIPMENT 
We can supply any Cabinet 
to your own specification 

"Bureau" 
L16.16.0 

This is only one example taken from 
our extensive range of stock cabinets. 
Write for our NEW 24 page fully illus- 
trated catalogue on: 
THE LARGEST RANGE OF CABINETS 

IN THE COUNTRY. 
Equipment is also our speciality and 
we now offer, in a novel book form: 
A NEW EQUIPMENT COMPARATOR 
illustrating our range of radio chassis, 
speakers, tape decks, single players and 
autochangers. 
SEND TODAY for a copy of these two 
books, which are absolutely FREE. 

COMM radio 
100 (PWI060) Chase Side 

Southgate, N.14 
Palmers Green 3733 
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FOR VALVES - TUBES AND COMPONENTS - BY RETURN POST SERVICE 

àÎa? A . i N7J 1 9 I I 

N147 146 
N339 17 6 

OZ4 5 6 

P61 3;6 
PABC80 

13/1I 
PCC84 816 
PCC85 11!6 

- PCC88 23: I I 

- PCC89 19' 1 1 

PCF80 819 
PCF82 11;6 
PCF84 16'7 
PCL82 11;6 
PCL83 1316 
PL38 26/6 
PCL84 13/6 
PL36 14/6 
PL81 1I!- 
PL82 8%6 

PL83 9'6 
PL84 12I7 
PL820 18'7 
PX25 12'6 
PY31 16;7 
PY32 17 II 
PY80 7'6 
PY8I 8/6 
PY82 7/. 
PY83 8/6 
PZ30 19/II 
PEN4DD 

26/6 
PEN4VA 

101- 
PEN25 6/- 
PEN45 10/- 
PEN46 
PEN383 23/3 
PE4220A 4/- 
PEN45DD 

26/6 
PENA4 12; 6 
PM 12M 
Q P21 
SP41 
SPEI 3/- 
SP415 10/6 
SP4/7 10l6 
TP25 I0/- 
U10 9/6 
U14 8/6 
U16 12/6 
U22 8,'- 
025 15/. 
U26 I0!- 
U37 26'6 

0 U45 IS/- 
U50 8/- 
U76 71- 
U81 8,'- 
U82 8/- 
0101 8/- 
0339 16!7 
U403 16/7 
U404 II!4 
0801 29,10 
UABC80 

I0/- 
UAF42 9/6 
UB4I 9'- 
UBC41 8,6 
UBC8I 11/4 
UBF80 9/6 
U BF89 13' I I 

U8L21 23;3 
I UC92 13/3 

UCC84 
10I1 

UCC85 9 6 
UCF80 29%10 
UCH21 23/3 
UCH42 9!6 
UCH81 10.6 
UCL82 11'6 
UCL83 13,6 
UF41 9!- 
UF42 17!3 
UF80 13/11 
UF85 9'- 
UF86 I7/11 
UF89 9'- 
UL41 I0,'- 
UL44 26/6 
UL46 26'6 
UL84 9!- 
UU6 10/. 
UU8 2616 
UYIN 12l6 
UY41 7/6 
UY85 7/- 
VPI3C 3'6 
VP133 IS'- 
VR22(PM2A) 

3!- 
VP23 6/6 
VP4I 8/6 
VR 105/30 

8/- 
VRI16 4/- 
VRI50/30 

7/6 
VU120A 3/6 
VU39(MU 

VU?I114) 2/6 
W2I I0'- 
W76 7/6 
W77 8/6 
W I01 8!- 
W729 10'6 
W61 - 

W61(M) 8Ì- 
X22 12/6 
X4IM 12'6 
XIOIM 8/- 
Y63 7/6 
Z21 (4 pin) 

8/6 
Z309 7/6 
Z359 7/6 
A3 3/6 
A7GT 12/6 
C2 11/6 
C5GT 12/6 
DS 9'6 
D6 10/6 
H5GT 9i- 
L4 6'6 
LDS 3/6 
NS 10/6 
R5 7/6 
S4 10/6 
S5 6/6 
T4 516 

2C26 1/6 
3A5 12'6 
3A8GT 6/- 
306 
3Q4 7/6 
3Q5GT 9/6 
354 7/6 
3V4 8- 
401 3 - 

5R4GY 9 6 

5U4G 6 6 

5V4 116 
5730 8- 
5Y3GT 7 6 
5Z4G 
5Z4M 
6A7 
6A8G 
6AC7 
6AG5 5/6 
6AK5 5!. 
6AL5 4'- 
6AM5 7/6 
6AM6 4/. 
6AQ5 7/6 
6AT6 8/6 
6AU6 10/6 
6B8G 4 %- 

6BA6 7/6 
6BE6 7/6 
6BH6 9'- 
6816 9/- 
6BR7 12%6 

6BW6 9'6 
6BW7 7/- 
6C4 4!6 
6CSGT 6'6 
6C6 
6C9 17)3 
6C31 7'6 
6CD6G 

29/10 
606 5i- 
6CH6 8 6 
6F6G 7 - 
6F6M 7/6 
6F1 14/. 
6F13 14%- 

6914 26,6 
6F15 14i- 
6918 15/3 
6F23 18,7 
6F33 7/6 
6H6 2!6 
6H6GT 2'6 
615G 3/6 
615GT 5!- 
615M 6!6 
616 5/6 
617G 6/6 
6K7G 4/. 
6K7M 6/9 
6K8G 6/6 
6K6GT 7/- 
6K7GT 5/9 
6K8GT 10/- 
6K25 19/II 
6L6G 8/- 
6L6M 9,6 
6L7G 7!6 
6L1 23/3 
6L18 11/6 
6L19 1316 
6LD20 15r11 
6M1 17¡3 
6N7GT 7,6 
6PI 19/3 
6P26 19/11 
6P28 26'6 
6Q7G 7/6 
6Q7GT 9/6 
6SA7GT 8!- 
6SG7 716 
6SH7 4'6 
6517 8'6 
65K7 6;- 
65L7GT 8 - 
65N7GT 7 6 

6SQ7 9 3 

6U4GT 12 - 

AC, P 7 6 

AC6PEN 6 6 
ATP4 3 6 
AZI 10 - 
AZ31 10 - 
AZ4I 13 II 
B36 10/- 
CBL31 23/3 
CCH35 23/3 
CL4 12/6 
CL33 19/3 
CY31 16/7 
CYI 18/7 
CV73 4/. 
C36A 6/6 
042 4/6 
DAF96 8/ 
0996 8/I- 
DH63 7/6 
014101 8/- 
DK96 8/- 
0163 9/- 
0182 10/6 
DL96 8/- 
DM70 7/6 
DN4I 12/6 
EA50 1/6 
EA8C80 9/- 
EAF42 9/6 
E834 2/. 
E841 8/6 
E891 - 
EBC33 6/9 
EBC41 8/9 
EBC8I 11/4 
EBC90 12'7 
EBC9I 12 7 
EBF80 9 9 
EBF89 9.6 
E8121 23.3 
E8131 23 3 

ECC40 23 3 

ECC81 8¡- 
ECC82 7/6 
ECC83 9/. 
ECC84 IOI- 
ECCBS 96 
EC980 12'- 
ECF82 13'- 
ECH3 26 6 
ECH21 237 
ECH35 23 3 

ECH42 9 6 
ECH8I 9/- 
ECH8313/1I 
ECLBO 9/6 
ECL82 10/6 
ECL83 19/3 
EF9 23/3 
EF22 8/6 
EF36 4/. 
EF37A 15/- 
9939 5/9 
EF40 13/6 
85A2 I0'- 
EF4I 9/9 
EF42 11/- 
EF50 4¡- 
EFSOSYL 7/- 
EF54 6/- 

EF55 10 

EF80 7 

EF85 7- 
E9136 12'6 
EF89 8'9 
EF91 5/9 
EF9I(BVA) 

9/- 
EF92 6'- 
EF97 13/3 
EF98 13/3 
EK32 7r- 
Et32 4/6 
EL33 14/- 
EL34 I5,'- 
EL38 26/6 
EL4I 9.- 
EL42 10!6 
EL81 167 
EL83 19,11 
EL84 9!- 
EL91 
EM34 9/6 
EM80 9'6 
EM8I 10/6 
EYSI 9'6 
EY81 9!6 
EY86 10/- 
EZ35 16/7 
EZ40 7/6 
EZ4I 7/6 
EZ80 7/. 
EZBI j/- 
EZ90 7/6 
81148 2/- 
FW4/500 

10/- 
GZ32 11/6 
H30 5/- 
H63 10/- 
1412300 8/6 
HL22 6/6 
K4ON 9/- 
KF35 8/6 
KK32 21/II 
KLL32 24/7 
KT2 5/- 
KT24 5/- 
KT32 14/. 
KT33C 86 
KT36 29,! 
KT6I 13/6 
KT63 7/6 
KT66 17/6 
KT74 6/6 
KT76 6/6 
KT88 22/6 
KTIOI 9/- 
KTW61 6/6 
KTW63 7/6 
KTZ4I 3'6 
MI-141 6/- 
MHL4 7/6 
9114 816 
MS4B 10;- 
MSP4/5 7/6 
MSP4/7 7/6 
MSP41 6/- 
MX40 12!6 
N37 19 i 

6U5G 8 6 

6U7G 
6V6G 6,- 
eve 

786 10/6 
7B7 8,6 
788 6;- 
7C5 8!- 
7C6 8Í- 
706 13'6 
7H7 8 - 
7Q7 9,!- 
757 9'6, 
7Y4 8.6 
802 2.9 
902 3 6 

OCI 17'3 
0C2 17 6 
OD2 I2'- 
OFI 12'6 
0F3 23/3 
OF9 15/3 
OF18 15'3 
OLI 1511 

OLD I I 121- 
0M2 

2193%33 

OPI3 IS'- 
nota 

2AU6 8/- 
2AU7 8!- 
2AX7 8/- 
28A6 9/- 
2BE6 9'- 
2C8 7!- 
2H6 3/6 
215GT 3!- 
2J7GT 10'6 
2K7GT 6 6 
2K8GT13)6 
2K894 13'- 
2Q7GT 6'6 
2507 7 6 
2SH7 6%- 

25J7 6'- 
25K7 6'- 
2SL7 8/- 
2SN7GT 

10/- 

1457 17 - 

1502 7 9 

19ÁQ5 9 9 
9nrll 1CÍ1 

20P5 23/3 
25A6G 10,'6 
25L6GT IO/. 
25Z4 9/6 
25Z5 8/- 
25Z6 10'- 
2750 19'11 
30C1 10/6 
30F5 10 6 
30FLl 10/6 
30L1 19'11 
30115 23/3 
30P4 151- 
30P12 12%6 
20P16 9'6 
30PL1 12 6 
30PL1321'II 
3SL6GT Io/- 
25Y5 9;9 
35W4 7¡6 

35Z4GT 8 - 
42 8- 
3523 16;7 ,t,tr? e, 

75 10/6 
77 6,- 
78 7'6 
80 84 
1428T 3/6 
185BT 33/2 
210DDT 4/6 
210VPT 3'6 
83 10/- 
301 10,'6 

302 10'6 
304 10,6 
305 10'6 
306 10.6 
807 6¡6 
954 21- 
955 4/- 
956 3/6 
5763 9'- 

AUTOMATIC 
RECORD CHANGER 

UNITS 
B.S.R. "Monarch" UAB, 
4 -speed unit with B.S.R. 
Ful -Fi cartridge, 66.19,6. 
B.S.R. "Monarch" UA8, 
as above but fitted with 
B.S.R. Ful -Fi STEREO cart- 
ridge, 67.19.6. 
B.S.R. "Monarch" UAI2, 
4 -speed unit in green and 
cream, E8.19.6. 
B.S.R. "Monarch" UA14, 
4 -speed unit in two tone 
grey, £8.19.6. 
Collaro "Conquest ", 4- 
speed fully mixing changer 
complete with studio "0" 
cartridge, 67.19.6. 
Garrard RC120 40 Mk.2, 
4 -speed unit with manual 
control to enable records 
to be played singly fitted 
GC2 cartridge, 6819.6. 
Garrard RC121 4D, 4- 
speed unit with plug in 
pick -up head, 610.19.6. 

LATEST 
B.S.R. "MONARDECK" 

SINGLE SPEED 
3$ i. p.s., takes 5 ,1in. spools. 
Simple controls, 69.19,6, 
Tapes extra. Carriage and 
Insurance 5/6. 

SINGLE RECORD 
PLAYERS 

Collaro Junior, 4 -speed 
turntable and pick -up com- 
plete with crystal cartridge 
and sapphire styli, 7S; -. 
E,M.1, Single Player, 4- 
speeds with automatic stop. 
Fitted with Acos STEREO 
turn -over ca fridge. 
46.19.6. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

SUNDRY SPECIALS 
Semi air spaced co -axial 
cable, 6d- yd. 2 gang con- 
densers AM/FM type, 3/9 
each. High resistance 
Headphones, 4,000 ohms, 
13/6 pair. 2 mfd paper 
block condensers for X 
over, 9d. each. I,200ft. 
reels of recording tape, 
21/- each. Acos GP54 pick- 
up arm with cartridge, 27/6 
each. Weller 100 watt 
soldering gun, 7S / -. Line 
cord 3 -way, 0.3 amp or 0.2 
amp, 1/9 yd. 18 "00" 2 gang 
condensers for Transistor 
kits, 9/6 each. Rola C25 
24in. loudspeaker, 26;8 
each. Telescopic car radio 
aerials, wing fixing, 25!6 
each. Solon 625 instrument 
iron, 25 watts, 24/- each. 

TELEVISION TUBES 
REGUNNED 
12 MONTHS' 
GUARANTEE 

MW31/74, 65.10.0; CRM- 
152B, 66; MW36!24, 
65.10.0; CRM141, 65.10.0; 
CRM123, 6510.0; MW43/ 
69, E6; CRM171, 66. Car- 
riage and insurance 10 /- 
extra. Allowance on old 
tube if returned. 

CATALOGUE 
Our 1961 catalogue Is 
now available, please 
send U- in stamps for 
your copy. Trade cata- 
logue also available, 
please attach your busi- 
ness letter heading. 

TERMS: Cash with order or 
C.O.D. Postage and Packing 
charges extra; as follows: Orders 
value I0'- add 1! -; 20,'- add 116; 
40 - add 2/.; L5 add 3!- unless 
otherwise stated. Minimum 
C.O.D. fee and postage 3/-. 
For full terms of business see 
inside cover of our catalogue. 
Personal Shoppers 9 a.m. to 
5 p.m. Mon. to Friday; Saturday 
10 a.m. to 1 p.m. 
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REPANCO 
TWINETTE 

A NEW REMARKABLE TWO TRANSISTOR PORTABLE 
RADIO FOR THE HOME CONSTRUCTOR 

* LOUDSPEAKER, 7 x 4in. ELLIPTICAL * TWIN FERRITE SLAB AERIALS * LONG AND MEDIUM WAVES * PROVISION FOR EXTERNAL AERIAL * SIZE 7 x 5 x Sin. * LOW BATTERY CONSUMPTION 
Send now for Easy Wiring Plans and Component Price List, 

1/6 (post free). 

* OTHER 

REPANCO 
EASY -TO BUILD RECEIVERS 

The R.E.P. One -valve Radio .. .. ... 
Envelope 
... 

The Hiwayman. A 4 -valve Portable Radio ... 1/6 
F.M. Tuner Unit. 5 Valves plus Tuning Indicator ... 1/6 
Three Dee. 3- transistor Radio... ... ... ... 9d. 
Mini -3, Mk. II, 3- transistor Pocket Radio .. ... 1/3 
Mini -7, Mk. 11, 7- transistor Pocket Receiver ... ... 1/6 
Transeven, 7- transistor Portable Receiver ... ... 1/6 
Major -7 7- transistor Portable Receiver ... ... 1/6 
Transistor Car Radio Receiver ... ... ... 2/- 
Transistor Amplifier and Feeder Unit Circuits ... 1/6 

Please add towards postage. 
For details-of our Components send 6d. in stamps for our * 1960 Catalogue. 

Mail order and Trade: 
RADIO EXPERIMENTAL 

PRODUCTS LTD. 
33 Much Park St. 
COVENTRY 

Tel.: 27114 

Wholesaie Inquiries and Export: 
REPANCO LTD. 

O'Brien's Buildings 
203-269 Foleshill Rd. 
COVENTRY 

Tel.: 24224 

Giñ: This Month's Bargains 
AMERICAN "SIGNAL" MORSE KEYS 

Type M103 with switch. This excellent, lightweight, 
fast key is currently priced in U.S.A. at 56.85 (12 10s.) 

and is offered at only 12/6, p. & p. 1/6. 

AERIAL EQUIPMENT 
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25, 
6d. per yard. K35B Telcon (round) 1/6 per yard. Post on above 
feeder and cable 1/6 any length. 
COPPER WIRE. 14 G., H/D 140fc. 17/ -; 70ft. 8'6. P. & P. 2/ -. 
Other lengths pro rata. Stranded 7/25, 140ft. 10 / -; 70ft. 5/- 
P. & P. 2/ -. 
RIBBED GLASS. Sin. aerial insulators, 1/6 each or 6 for 7/6. 
P. & P. 1'6. 
CERAMIC FEEDER SPREADERS. 6in. type F.S. 9d. each 
or 8/- dozen. P. & P. 2/ -. 
CERAMIC "T" PIECES. Type A.T. for centre of dipoles, 
I/S each or 3 for 4/ -. P. & P. 1/6. 
2 METRE BEAM 5 ELEMENT W.S. VAGI. Complete in 
box with I x 2 }in. mast head bracket. PRICE 49/ -. P. & P. 36. 
SUPER AERAXIAL CABLE. 75 ohm, 300 watts, very low 
loss, 1/8 per yard, P. & P. 1/6. SO ohm, 300 watt coax, very low 
loss, 1/6 yd. or 20 yds. 27/6, P. & P. 1/9. 
HEADPHONES H.R. TYPE. 4,000 ohms., very sensitive. 
ONLY 12/6 pr. P. & P. 1/6. C.L.R. Type (low res.), 8/6. 
P. & P. 1/6. 
ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc /s. in 3 
switched bands, marked on scale. Complete with indicator 
bulb. A MUST for any Ham shack. ONLY 17/6, post free. 
ROTARY CONVERTERS. 6 v. input, 250 v., 125 mA 
output. ONLY 17/6. P. & P. 3/ -. 12 v. 490 v. 65 mA, 17/6. 
P. & P. 3/ -. Also 12 v. D.C. MINIATURE, output, 360 v:, 30 mA 
cont. or 310 v. 70 mA intermittent rating. 12/6 each or 22/- for 
2. P. & P. 2/ -. 

CHAS. H. YOUNG LTD. 
THE COMPONENT SPECIALISTS 

Dept. "P ", 110 Dale End, Birmingham 4. (CEN 1635) 
(No C.O.D. under LI please) (By return Service) 

THE PUNCH 
YOU NEED ! 

HOLE PUNCHES 
One Minute Type 
¡" diameter 49 ea. 

5,6 

Screw -up Type 
-F diameter .. 6/- ea. 
I" B7G . ... 6/6 

B8A, B9A ... 7/- 

Ì . . 7/6 
Postage and packing 

I l! diameter ... 8/- 
IB" Int. Octal ... 8 9 

14" B9G... ... 12 6 
23' Meter .. 18 - 

Post and packing 1/9 

Owing to increased costs, all hole 
punches will go up as from 1st 
January, 1961. Buy now while 
stocks last. 

PS 

PP 

SO 

I/- 
ea. 

SO 

00 

St 

Oliver Randall Lid. 
Dept. P.W. 

40, Pinny Hill, London S.E.6 
Tel.: FORest Hill 8424 

BOOKS FOR THE CONSTRUCTOR 
REALISTIC HIGH FIDELITY. Hartley, Sie. post 
free. 96 pages, 36 Illustrations. The author sets out 
to achieve the maximum realism In sound. 
HIGH FIDELITY STEREO GRAMOPHONE. 
Easterling, 6/6, post free. 96 pages, 33 illustrations. 
This book describes the construction of a complete 
unit for playing stereophonic recorde with absolute 
fidelity. 
PRACTICAL TRANSISTOR RECEIVERS. Sinclair, 
CO. post free. 56 pages, 36 plans and Illustrations. 
Over 50 different receivers described and Illustrated 
from the simple single transistor to the more 
advanced types. 
TRANSISTOR CIRCUITS No. 1. Gregory, 2 /10, post 
free. 32 pages, 8 circuits, 24 plans and Illustrations. 
Full constructional details are given for units suitable 
for the beginner as well as the more advanced 
constructor. 
TRANSISTOR CIRCUITS No. 2. Sinclair, 2/10. post 
free. mis second book gives circuit detalle and 
constructional data for a further number of 
transietonaed units. 
HIGH FIDELITY TAPE RECORDER. Sinclair, 2110, 
post free. '24 pages, 15 illustrations. This book 
describes the construction of an elegant and high 
performance tape recorder with a frequency res- 
ponee of from 30 c/s to 12,000 c/s. 
HIGH FIDELITY LOUDSPEAKER ENCLOSURES. 
Babani, 6/8, post free, 28 pages, 25 plane and 
illustrations. This is probably the most compre- 
hensive book ever written on the subJect. 
BOYS' BOOK OF CRYSTAL SETS AND SIMPLE 
CIRCUITS. May, 2 /10 post free. 36 pages, 2S illus- 
trations and plans. The book is written and pre- 
sented so as to enable anyone to make the twelve 
different sets, whilst having no previous experience 
of radio. 
BEGINNERS' GUIDE TO RADIO. Cams. New and 
Revised Edo., 3' -, post free. 
SERVICING TRANSISTOR RECEIVERS. Pettit, 8/8. 
poet free. 72 pages. 44 diagrams. The book explains 
new servicing techniques as applied to transistorised 
equipment. 
RADIO CONTROL OF MODELS. Sommerhoff, 6/S. 
post free. 80 pages, 43 diagrams and plates. The 
author has much to interest the enthusiast in this 
field. 

SEND STAMP FOR LISTS (over 150 titles). 
FREE with your order. Mollard valve 

data book, 1960 edition. 
SELRAY BOOK CO. 

B4 HAYES HILL, HAYES, BROMLEY, KENT 

H / /' SHORT -WAVE MV. EQUIPMENT 
AND 

SHORT-WAVE KITS 
Famous for over 25 years for . . 

S.W. Receivers and Kits of Quality. 

H.A.C. were the original suppliers of 
SHORT -WAVE RECEIVER KITS for 
the amateur constructor. Over 10,000 
satisfied customers -including Tech- 
nical Colleges, Hospitals, Public 
Schools. Hams, etc. 

Improved designs with Denco coils: 
One -valve Klt, Model "C." Price 
Two -valve Kit, Model "K" Price 5Oi -, 
New Addition: Model "K." 
Super sensitive "All Dry" Receiver. 
Special incl. price, Complete Kit, 77/-. 

All kits complete with all components, 
accessories and full instructions. 
Before ordering call and inspect a 
demonstration receiver, or send for 
descriptive catalogue and order form. 

Fa -I 

POST THIS COUPON NOW! 
"H.A.C." SHORT -WAVE PRODUCTS 

/Dept. THI, 11 Old Bond Street, 
London W.1 

Please send me FREE and without 
obligation your 1980 literature. 

NAME 

ADDRESS 
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Brand new, individually 
checked and guaranteed VAI.IV .7 

AC /DD 2/6 DL72 76 ESU208 8/- 
AC/P 4/6 DL96 8/- EY51 8/3 
AC /PI 2/6 E1323 25/- EY91 3/6 
AC5PENDD E1524 6/6 EZ40 7/- 

4/- EA50 I/6 EZ80 7 ¡6 
AC6 /PEN 5/- EAC9 I 4/6 FW4 /500 6/6 
AC /SP3 4/6 EB34 1/6 H30 5!- 
AL60 6/- E891 3/7 H63 3/6 
AR8 5/- EBC33 6/- KBC32 5/- 
ARDD5 2/- EC52 3/- KF35 5/- 
ARP3 3'- ECC32 4/- KT2 4/. 
ARP4 3/6 ECC8I 6/6 KT3I 8/- 
ARP12 2/9 ECC82 6/9 KT33C 7/- 
ARP24 3/6 ECC83 7//- KT44 7/- 
ARP21 5/6 ECC84 7/9 KT63 6/- 
.AR P34 4/6 ECC9I 4/- KT241 9//- 
ATP4 2/9 ECL80 9''6 KTW62 7;6 
.ATP7 5/6 EF22 7/3 KTW63 6,'6 
AUI 5/- EF32 5/- L30 4'- 
AU4 5/- EF36 3/6 MH4 3 16 

AW3 4/- EF39 4/6 ML4 4/- 
BL63 6/- EF50 2/6 ML6 6/- 
BT45 40'- EF52 5/- MPT42 5¡3 
BT9B 40/. EF54 3 6 MS /PEN ó/- 
D41 3/3 EF55 61- N34 8/- 
042 4- EF70 4,- NRI5A 3í- 
D77 4/3 EF80 6/9 NT37 
DA30 12/6 EF85 6'10 (4033A) 101- 
DAF86 8'- EF86 91- OD3 5/- 
DETS I5!- EF89 8/9 P61 2/6 
DET19 2/6 EF9I 4/10 PCC84 8/- 
DET20 216 EF92 51- PCC85 8/- 
DF70 9'. EL32 3/9 PCF80 8/- 
DF72 7/6 EL35 9/- PEN25 4/6 
DF96 8!- EL4I 8/3 

PEN46 5/6 D1-176 4/9 EL84 8/3 
DK96 8/. EL9I 7/6 
DL71 8/- EM4 4/. 
AND MANY OTHERS IN STOCK, I 

below 10 / -, P. & P. 1 / -; over 10/ -, I 

T.C.S. Receivers. Made by Collins of 
U.S.A. In fully guaranteed working 
condition. 1.5 -12 mcs. Line up: 125A7 (I), 
12SQ7 (I), 12A6 (2), 12SK7 (3). Power 
requirements 12 v. L.T., 225 v. H.T. 
£11.10.0. Carriage 1216. 

Specially Built Power Pack for the 
above. 230 v. A.C. mains, including 
6X5GT valve, £3.15.0. Carriage 5/, 
Transmitter /Receiver No. 22. 2 mc. 
to 8 mc. Built almost exactly as No. 19 
set but much more economical in battery 
consumption. Complete in fully working 
condition with power pack for 12 v.. 
Headgear and Microphone assembly and 
Key, £9.19.6. Carriage 15/ -. 

Brand new original spare parts 
for AR88 Receivers. 
Please write your requirements. 
Low Resistance Headphones, brand 
new, type CLR, S /, Balanced Armature, 
7/6. P. & P. If -. 
Telephone Handset. Standard G.P.O. 
type, new, 12/ -. P. & P. 1/6. 

S.G.R. 522 Receivers (BC624) 100.156 
Mc /s., including all valves, 25/-. P. & P. 5/ -. 

H.T. Chokes made by Bendix Radio 
(U.S.A.), 3 Henrys 0.600A D.C. 25 ohms 
D.C. resistance 18,000 v R.M.S. 60 cycle 
test £I.12.6. P. & P. 6/ -. Ditto 10 Henrys 
250 A. D.C. 90 ohms resistance 1,500 v. 
R.M.S. 60 cycle test 16/6. P. & P. 3/6. 
Throat Microphones T 30 (U.S.A.), 
3/6. P. & P. 1/6. 

Carbon inset Microphone, G.P.O. 
Type 2/6. P. & P. 1 / -. 

Transmitter Cabinet with door at back. 
77in, high, 29in, wide, rack fitting type, 
£17.10.0. Carriage Cl. 
Variometers for W/S No. 19. Fully 
tested and working, 12/6. P. & P. 2'6. 

PENDD/ 
1360 9/6 

PL81 II/- 
PL82 8,/- 
PL83 9,/- 
PM4DX 3/- 
PT25H 7/6 
PY82 8/- 
QP21 6/- 
QP25 5/3 
QQVO6-40 

45'. 
QS75,'20 6'9 
Q595110 6/9 
QS 108/ 456/9 

QSI50/156/9 

RIO 12/6 
REL2I 25/- 
RL37 3/6 
RK34 2/6 
SP2 L 4/- 
SP4B 7/6 
SP13C 4/6 
SP21O 4/- 
SP41 2/6 

STV280/40 
2/. 

12/- 
SU2150A 4/9 
T41 191- 
TP25 151- 
TT I I 3/- 
U17 5/- 
U18 6/6 
U27 8,'- 
1.152 5/- 
UL84 8,'6 
UL85 7/- 
V248A 4/- 
V2D33B 8,'- 
VP23 3/6 

VR78 4'- 
VR99 8;- 
VR105130716 
VR I50/307/3 
VSI I0 4/- 
VT25 8/- 
VU111 3/3 
VUI20 3/- 
VU133A 3/- 
W31 7/- 
Y63 5/. 
Y66 8}- 
Z3I 6/- 
A3 3/6 
IASGT S'- 
C5GT 7/6 
D8GT . 6'- 

IE7GT 716 
L4 3/9 
LDS 3/6 
R5 6'9 
55 
T4 41. 

2A3 8,/- 
2A6 7/. 
2C34 2/6 
2D4A 4- 
2X2 4/. 
3A4 6,/- 
3B24 3/- 
3E29 

(8298) 60/- 
3Q5GT 9 Á 

3V4 7;3 
4A1 4,'6 
4D1 26 
5U4G 5;- 
5V4 7/- 
5Y3GT 6 9 
5Z3 8/6 
5Z4G 8/- 
6A6 5/- 

6AC7 
6AG5 
6AG7 
6A17 
6AK5 
6AK6 
6AK7 
6AM5 
6AM6 
6B8 
6B8G 
6C4 
6C5 
6C6G 
6C8G 
6E5 
6F6 
6F5G 
6F8G 
6F)2 
6G6G 
6H6GT 
6H6M 
6HA7 
615 
615G 
6J6 
6J7 
6K6GT 
6K7G 
6K7GT 
6K8G 
6L5G ó'- 
6L6 9/- 
6L6G 6/6 
6L34 4'6 
6N7G 6;6 
6N7GT 7/- 
607G 6/3 
6R7G 7/6 
6R7GT 8/- 
6SÁ7 61- 

43 
4/6 
8/- 
4/3 
6/9 
7,/6 

8/- 
5/- 

6/3 
5/6 
2/6 
4 ¡. 
6/- 

4/6 
5/. 
5/- 
7/- 
5/6 
66 
4/6 
3/. 
1/9 
2/- 

4/3 
3'6 
313 
4/3 
7/6 
6/6 
2/3 
5'3 
6'6 

6SC7GT 6/- 
6507 5/- 
65H 5- 
6517 6.9 
6517G 6'6 
65K7 5/6 
65L7GT 6/9 
6SN7GT 4,6 
6SQ7 6,'6 
65R7 6/6 
6557 5/- 
65F5 8ff- 
6V6G 5/6 
6V6GT 6/. 
6X4 5/6 
6X5GT 6/6 
7Q7 7/- 
8D2 2/6 
9D2 3/- 

OY 8/6 
2A6 51- 
2AH7 7!- 
2AT7 6/6 
2AU7 6'9 
2AX7 7/- 
2C8 7'6 
2E1 22/6 
2H6 2/- 
215GT 3/6 
2K8GT 9/- 
2SC7 4/6 
2SG7 6/6 
2SH7 4/9 
2517 6/- 
2SK7 5/- 
25L7 7/- 
25R7 6/- 
5D2 6/- 
5E 8/- 
SR 7/6 

30 5/. 
PEN65 6/6 35T 30/- 
PEN220A3 /- 6AB7 5;- 65C70 5,6 35Z4 5/. , WL417AI5 /- 

NCLUDING CATHODE RAY TUBES AND SPECIAL VALVES. All U.K. Orders 
/6; Orders over L2 P. & P. free. C.O.D. 2/- extra. Overseas Postage extra at cost. 

NEW PRODUCT OF TAYLOR Ferranti Transformer. Oil cooled, 
20/19.5 K.V.A., 3 phase, 50 cycles. Primary 
360/380/400/420 /440 v. Secondary 2,700/ 
2,900/3,100/3,300 /3,500 v., 2.1 amp. 
Voltage regulation by simple switches on 
primary and secondary. Weight 1,150 lbs. 
Price E125.0.0. Carriage at cost. 
Driver Transformers. Primary 500 
ohms imp. Sec. to match two 805 in 
push -pull. EI.7.6. P. & P. 5/ -. 
Rotary Transformer. 171 W 12 v. 
input, 1,600 v. 100 mA output, 30/ -. 
P. & P. 7/6. 
Insulation Test Meter. Testing voltage 
adjustable up to 6,000 v. D.C. Mains 
supply 180/250 v. In wooden case £25. 
Carriage 10! , 
Vibrator Unit. 12 v. / .160 v. 35 mA. 
Exceedingly well filtered and smoothed, 
excellent for car radios. New including 
6X5G valve and vibrator, 17/6. P. & P. 5/ -. 

Moving Coil Round Hand Micro- 
phone No. 13. 2J,in. dia. with press 
switch, 12/6. P. & P. If -. 
Complete Set of Strong Aerial Rods 
(American). Screw -in type MP49, 50, 41, 
52, 53, total length 15ft. 10in., top 
diameter 0.615in., bottom diameter 
0- 185in., together with matched aerial 
base. MP37 with ceramic insulator, ideal 
for car or roof insulator, £2.10.0, post free. 
HRO Mains power pack, input 
115/250 v. A.C.; output 250 v. 0.75 mA 
and 6.3 v. 3.5 amps. E3, inc. carr. 
Avominors. Leather case. With leads, 
fully tested and guaranteed. With 
batteries. 
2,000 volt, D.C. £2.19.6. P. & P. 2/6. 

Output Transformer in screening can 
give 9 different ratios 10 : I up to 120 : 1 

for battery receivers or any high re- 
sistance pentodes used as output valves, 
6/6. P. & P. 1/6. 

35Z4GT 7/- 
39, 44 ó/- 
53A 
58 
59 
7IA 
77 
78 
80 
81 
83V 

3!. 
6/- 
6/. 

6/- 
7/- 
6/3 
8/- 

12/- 
84 12/6 
85AI 12/- 
89 6/. 
210LF 3/- 
210VPT 

7 pin 2/6 
217C 17/6 
446A 14/- 
705A 17/6 
7158 97/6 
717A 8/6 
723A/B 45/- 
801 6/- 
803 22/6 
805 30/- 
807AM E R 

5/3 
807BR 3/9 
808 8,1- 
813 67/6 
815 80/- 
816 30'. 
829A 30/- 
843 7/6 
861 15/- 
866A í0, /- 
872A 35/. 
930 8/- 
954 2/- 
956 2/- 
1619 5/- 
1625 61- 

1626 46 
1629 46 
7193 1 9 

6475 5,- 
8010AR 216 
8013A 10 - 
8020 6/- 
9001 5/- 
9003 5,6 
9004 4/- 
9006 4/- 

Cathode 
Ray Tubes 

3BP1 25/- 
SBPI 35/. 
5CPI 42/6 
5FP7 45/- 
VCRX258 
(with scan- 
ning coil) 

45/- 

Photo 
Tubes 

GL16 12/6 

Special 
Valves 

2.131 45/- 
3A/1481 45/- 
31/170/E E35 
33/192/E 

£37.10 
723AB 45/- 
726A 27/6 
ACT25 40/- 
CV691 60¡- 
KR3 45/- 
VX7I 10 15,1- 

Model 127A 
Pocket sae 
meter. Sen- sitivity 
2 0, 0 0 0 
o.p.v. D.C. 
1,000 o.p.v., 
A.C. 20 
ranges. 
D.C. cu rren t 
50µA to I 

amp. 
D.C. volts 
0.3 v.- I,000v. 
(25kV by 
probe). 
A.C. volts 

1 0 v . - 
1,000 v. 
3 resistance 
ranges from 
0 -20 megohms (self contained). Meter 
40µA 3 }in. arc. Accuracy D.C.3 
A.C. 4 %, ohms 5%. Dimensions 5 }in. x 
31in. x I }in. weight 14 ozs. Price EIO 
complete with instruction manual, test 
plots and clips. Leather case E1.12.0 extra. 
Filament Transformers. Primary 
0- 190 -210- 230 -250 v. 50 C. Sec. 12.5 v 
C.T. at 10 amps.; 2 2.5 v. C.T. at 10 amps. 
3 10.5 v. C.T. at II amps., 4,000 v 
insulation. Price £2.19.0. P. & P. 5/, 
Primary 0- 190 -210- 230 -250 v., 50 C. 
Sec. 1 10 v. C.T. at 4.5 amps.; 2 10 v. 
C.T. at 4.5 amps., 4,000 v. insulation 
El.16.0. P. & P. 5 / -. Primary 230 v. 
50/60 c. 67 v. amp. Sec. I 6.3 v. I -6 
amps.; 2 6.3 v. C.T. 3 amps.; 3 6.3 v 
C.T. 3 amps.; 4 6.3 v. C.T. 3 amps. 
£1.12.0. 5/-. 

I P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

shepherds Bush 4946 
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556 PRACTICAL WIRELESS 

Not only circuit tests 
but everything elec- 
trical can be tested 
with this handy com- 
pact meter. Tests H.T. & L.T. 
Valves, components, electrical 
appliances and car lighting sys- 
tems, etc. May be used on A.C. 
& D.C. mains. 

See the Radiometer at your dealer 
or write for illustrated leaflet to:- 

PIFCO LTD. 
WATLING STREET MANCHESTER 4 

THE 

only 

3216 
complete 

UNIVERSAL 
. 

CAR AERIAL 
* FITS ON WING SCUTTLE, 
ROOF OR BOOT. 
Heavy Duty 
Chrome on Brass 2t /- 
COMPLETE WITH 6ft CABLE 

STAN WILLETTS 
43 Spon Lane, 

West Bromwich, Staffs. 
Tel.: 2392 

Trade inquiries invited 

If you use a PARKING LIG HT you need 4s L I T O N " 
AUTOMATIC PARKING LIGHT SWITCH 
Controlled by a photoelectric cell sensitive to daylight. Turns 
ights on at dusk, off at dawn, AUTOMATICALLY ! ! 

A MUST for the MOTORIST without a garage. 6 or 12 volts. 
Easy to build and 

riIlhlo' install. 
Kit of Parts 

52/6 
Ready Built 

57/6 
Photocells only 

unmounted 12/6 
mounted 25/- 

also PHOTOELECTRIC BURGLAR ALARM -GARAGE DOOR 
OPENER -LIGHT SAVER. Kit of parts /4.12.6. Built: 15.10.0. 
Full details and circuit of any project -6d. stamp please. 

"ST. JOHN'S RADIO ", 
156 St. John's Hill, London S.W.I I 

October, 1960 

NEW, GUARANTEED, PERFECT 

RED SPOT 
TRANSISTORS 

WHITE SPOT, 416; GREEN YELLOW. 5/6. 
GETS, 8 / -; OC70, 9/ -; 0C45. 16.6; TS1, 4/ -; TS3, 12 /6. 
CRYSTAL DIODES, 1 / -. Muliard 0A81, 4/ -; 0A70. 4/ -. 
BRIMAR GD4 (GEX34), 4., -. 

SET OF 5 TRANSISTORS & ONE CRYSTAL DIODE 
(As specified in the Weyrad Circuit.) XA102, XA101, XB104, 
Matched Pair XC101, plus one Crystal Diode. 58,6. 

MULLARD: 0C16, 54/ -; 0C44, 261 -; 0071, 14! -; 0072, 17/ -; 
2/0072 (matched pair). 34/ -: 0C170 (Short Wave), 50/ -; OCP71 
(Photo Electric). 50 / -. 
EDISWAN: XAlol, 23/ -; XA102, 28/-; XA103, 15/ -; XA104. 18/ -: 
XB104, 10 / -: XC101, 16/ -: 2/XC101 (matched pair). 32/ -; XA131, 35! -; 
2 /XC131 (matched pair). 34/ -. 
TRANSISTOR HOLDERS, 1/3. ARDENTE sub min., 1/9. 
FERRITE ROD: 8 x tin.. 2/9: 3 x 5 /161n.. 1/8. 
CONDENSERS: Miniature, 0.01 /150 v.. lid.; 0.1 mid. /loo v., 1/2: 
0.005 /200 v., 10d.; Standard size 0.01/1,000 v.. Sd.; 0.1/500 v.. 1Od.: 
Wire ended. 18 mfda450 v., 2/4: 16- 18/450 v.. 4/ -; 8 -8i450 v.. ßl9, 
8- 18/450 v.. 219; 50 mid. /50 v., 1 /9; 25 mid. /25 v., 1/9; 100 mfd. /6 

v.... 
SUB` MINIATURE: 32 

2.6; 
., 25 mid., i6 mld8 2/3; 

d., 2 mfd, lAU 
3/6; 100 mid.. 2.,9. 
TUNING CONDENSERS: Solid, dielectric. 500pF (0.0005 mid.). 
4/ -; 300 PF, 3/9: 100 pF. 3i -. Miniature, 500 pF. 5/ -. 
RESISTORS: All values 10% 4 w.. 8d.; 1 watt, 9d. 
BEGINNERS 1 VALVE: Circuit and plans, lid. Kit, 35/ -. 
COILS: Repanco DRR2, 4! -; DRX1, 2/8; Teletron RAIL 3/. All 
complete with circuits. 
H.R. HEADPHONES (for Crystal Transistor or Valve Seta): 
Diploma. 17/6: IVALEK, 14, -. 
TAPE -SUPERIOR QUALITY: Standard PVC Base. 800ft. on 
5in. spool, famous make. 17'6. 
CONNECTING WIRE: Six assorted colours. 1 yard of each 
colour, 1/9: 2 yards of each colour. 2/9; 10 yards of each colour. 
10 /8. 

OAKFIELD RADIO 
THE TRANSISTOR PEOPLE 

Mail Order Only 
121 Macclesfield Road, Hazel Grove, 

Stockport, Cheshire 

A television course 

for you to study at home 

Entirely new! Practical! 
Bang up to date! 

THE FAMOUS BENNETT COLLEGE OFFERS YOU THIS 
An entirely new course of 
study based upon up-to -date 
techniques has now been pre- 
pared by The Bennett College. 

The course is non- mathema- 
tical, and contains clear dia- 
grams, starting from the very 
beginning (even including the 
basic principles of sound radio 
receivers, if desired) and cover- 
ing all that you need to know! 

This is what you've been 
looking for! A home - study 
course includes: production 

of the signal, scanning and 
reproduction of picture from 
signal. Aerials, types and pur- 
pose. The cathode -ray tube. 
Time -base oscillators, and out- 
put circuits. Synchronisation. 
Video frequency amplifiers. 
The TV tuner, turret, incre- 
mental, etc.Television test gear. 
Television faults. 
For more details, fill in the 
coupon below. Your studies cost 
little, the book you need A in- 
cluded in the cost. 

r -To THE BENNETT COLLEGE (Dept. J ro4 TV Shefeld) -I 
Please send me details of the new 

TELEVISION SERVICING COURSE 

NAME...... 

ADDRESS 

- I 
L_. ......................._...... __... ._-._._........_..._._._ __.__ Ana 

1 
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October, 1960 

VALVES 
I 

SET 

PRACTICAL WIRELESS 557, 

SAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED ! 

1115. 1S5. 1T4, 3S4, 3V4. DAF91. DF91, DK91, DL92, DL94.. 
S DAF96, DF96, DK96, DL96 .. .. .. 

6K7G, 6K8G, 607G, 6V6G, 6X50, or 5Y3G .. .. .. 

any 4 for 19/6 
.. 4 for 27/6 
.. 6 for 27/- 

1A7GT 12/- 6L18 12/3 25Z40 7/8 EBF89 EZ41 7/6 
1D5 8/- 8LD20 8/- 25Z6GT 9/6 

1 
13/6 EZ86 8/3 

1H5GT 101- 6P25 9/- 3001 7/3 ÉC92 11/- EZ81 7/- 
GT 6Q7G 6/9 30L1 7/9 ECC81 FW4/560 8/- 

1H5 8Q7GT ggl6 35L6GT 9/6 ECC82 //8 GZ32 9/- 
88L707' 6/3 36Z4GT 6/6 ECC83 KT33C 7/- 

#Ì3 63N7GT 4//9 35Z5GT 8/6 ECC84 8/9 KT41 14/6 
6U4GT 1}/- 50CD8G 28/9 ECC85 8/3 KT44 91- 

1i135 6V8G /- 60L8GT 8/9 ECF80 KT61 10/- f3 10/8 
3Q4 / 

7/- 

6V8GT 6/6 

6XX5GT 
5/- 

18513T 25/- 

B 1 8Ì8 

ECF82 
EC 

IHf321 5 

g9/6 
1/6 3 

KT83 
KT71 
MU14 

6/6 
8/6 
718 

3V-4 ECH42 8/9 
5C'4G /3 7087 7/8 DAC'J2 19/- ECH81 Ñ1840 7i8 
5V4G /8 708 7/6 DAF91 5/3 ECL80 7/3 PCC84 7/9 

524GT 
9 7H7 7/0 

737 9/9 
DAF98 7/6 
DCC90 10/6 

ECL82 
EF39 4/ 

PCC89 
PCF80 

12,- 
7/3 

AL5 

6QQ556 

/8 7Y4 7/- DF33 10/- EF41 
EF42 

8/3 
9/8 

PCF82 
PCL82 

8/- 
8/- 

10Ó'lì 1g8 DF98 8 EF86 PCL83 11/- 
6AT6 7I8 6í6 PCL84 8/- 
68A6 6/- 16P13 14/6 DH77 7Ì3 /2 PENA4 11- 
68E6 6/- 12A118 10/- DK32 12/- ÉF86 PEN36C 8 6 

6HJ6 
12AT7 5/9 DK91 8/- EF91 PEN45 8 - 

É%9 

6BR7 9/9 
12AU7 6/6 
12AX7 7/- 

13892 8/6 
D1C98 7/6 

EF92 
! 

4/6 
10/- 

PEN46 
PL36 116 

61W6 8l- 12BA8 l8/- DL33 9/- EL38 
26/6 196 6BW7 6/8 12K7GT 5/6 DL35 101- EL41 

P 6CD80 '22/6 12K8GT 11/6 DL92 6l- EL42 9/6 82 en 14/8 12Q7GT 5/6 DL94 7/- EL84 7/8 
676G 8/6 1283 7/6 DL96 7/8 JI8 PLL83 84 
6713 12/8 1487 16/9 EABC80 7/- ÉM 9/. PY32 

178 6714 17/8 19AQ5 7/- EAF42 8/8 P80 
687G 9/8 20F2 17/6 EB91 3/9 ÉM84 1á PY81 6/3 
6II'7GT 5/- 30L1 17/6 EBC33 5/- EY51 PY82 
6K8G 6/9 25A6G 8í- EBC41 8'8 EY86 PY83 7/9 
6-L1 15/- 25L8GT 9/- 1 EBF80 8'- EZ40 69 PZ30 17/- 

READERS RADIO 
24 COLBERG PLACE, STAMFORD HILL 
LONDON, N.16 STA. 4587 

1119 
T41 19/8 
U25 13/- 

U 8/3 

UABC80 7/9 
UAF42 9/6 
UBC41 7/9 
UBF80 9/6 
UBF89 91- 
UBL21 13/6 
UCC84 12'9 
001785 7/6 
UCF80 14- 
UCH21 18/6 
UCH42 8/- 
UCH81 8/- 
UCL82 10/9 
UCL83 14/- 
UF41 8/9 
UF42 6/6 
UF89 7l- 
UL41 8/- 
UL84 7/8 
Uit1C 8/- 
UY21 11/ 
UUIY415 8l 

VP4B 
VP41 81 

M 

6/6 
9/6 /i 
5l8 
4/6 

11/6 

Post Bd. per valve 
extra. 

Any Parcel insured 
Against Damage in 

Transit ed. extra. 
Any C.O.D. Parcel 2/6 

extra. 

PADGETTS RADIO 
STORE 

4e MEADOW LANE, LEEDS II 

Tel.; Cleckheaton 2866 

Bread New Boxed American R.C.A. Trans- 
mitter and Receiver. Type CRV.52093A.TX, 
Type CRV 46068B.RX. Complete with five 
meters but less Valves! total weight 112 lbs. 
Instruction Manual free with the Sets. 
114.0.0, carriage 21.5.0. 
Special Valve Offer. 12 EF50 Valves. 
Removed from new sets. 616, post free. 
P.M. Speakers In perfect condition, as new. 
Removed from TV seta Rola, Celestian. 
,3oodmans, E.C.T. 7 x 4. 6 x 4, 10/ -. Small 
Phillips 10/ -, 61n. Round 8/8. Post on Speak- 
ers, 2/8 each. 
New TV Co -Axial Cable. Multi- strand. 
best make, 6d. per yard.. 50 yards 20/ -. 
100 yards 37/6. All post free. 
Valves Removed from TV Sets. All tested 
and are as good as new. 3 months' guarantee. 
Here are Just a few. Send 3d. for up to date 
list. 
EF80. 2/8, ECL80 5/ -, 88L7 2/9, 68N7 2/9 
PY81 5/-, PL81 5/ -, 1071 3/ -, 20D1 5/ -, 10P13 
6/ -, 1002 3/ -, 23P4 51 -, 185BT 8/6. 
Transmitter Type 1154, Model M. Complete 
with all valves and meters. Clean condition. 
16/ -, carriage 12/ -. 

Tube Unit Type 116. Complete with VCR97 
tube. 7 EF50 Valves ECT. Sets in very good 
condition, 25/ -, carriage 7/8. 

Receiver Type 3445. The up to date 1355. 
Same valve and coil line up, less 5U4 and 
6X5. 12/ -. carriage 7/6. Seta in very good 
condition. 
Special Offer. B.H.C. and I.T.V. 12in. good 
working order. Perfect tubes, not boosted 
TV Bets. Bush. Pye, Ekco, Cossor, Ferguson. 
Ultra, 24.10.0. carriage 17/6. Tube in sepa- 
rate case. 

REPANCO 
HIGH GAIN COILS 

Dual Range Crystal Set Coll 
Type DRX1 2/6 Dual Range Coll with Reaction, 
Type DRR2 4/- Matched Pair Dual Range T.R.F 
Coils, Type DRM3. pair 8/- Pair Dual Range Superhet Coils, 
Type SH4, pair 8/- 

Miniature Iron Dust Cored Coils, 
Type "R" 

Range Aerial H.F. Osc. 
800- 2.000m. RA1 RHF1 1101 
190- 550m. RA2 RHF2 R02 each 3/3 

70- 230m. RA3 RHF3 RO3 
15- 50m. RA4 RHF4 RO4 

Ferrite 
Tye Rod 

Aerial, Dual Range 
12/6 Miniature I.F. Transformers, 

Type MBE (485 Eels). pair 12/6 Standard I.F. Transformers, Type 
TCG (465 Kc /s), pair 13/8 

Send S.A.E. for latest 
Repanco Component Catalogue. 

RADIO EXPERIMENTAL 
PRODUCTS LTD. 

33 MUCH PARK ST., COVENTRY 
Tel. 62572 

Morse Code operating .. . 

.. , as a PROFESSION 
45 years of teaching Morse Code is proof 
of the efficiency of the Candler system. 

Send 3d. stamp for Payment Plans 
and full details of all Courses. 

CANDLER SYSTEM CO. Dept. 51.0 
526 Abingdon Road, London, W.8 
Candler System Co.. Denver, Colorado, U.S.A. 

DID YOU KNOW 

COYNE'S NEW 
TROUBLE -SHOOTING 

SERIES TAKES HEADACHES 

OUT OF ALL SERVICING 

PROBLEMS! 

Pin -Point 
Transistor 

troubles in 12 
minutes 

Trouble -shoot 
every type of Mr- 
cult in ALL tran- 
sistorized equip- 
ment! 525 pages; 
hundreds of illus- 
trations; 120 check 
charts, 47/6. pos- 
tage 1,4. 

Pin -Point 
TV troubles 

in 10 minutes 
Find the exact 
sound or picture 
trouble in ANY TV 
set from 700 possi- 
bilities! 300 pages; 
300 diagrams, 
check charts! 31/6. 
Postage 1, -. 

;>si#gc;. 

Simple Check Chart 
System Saves Time 

These amazing practical handbooks with 
ENTIRELY NEW METHOD 
show you how to find the trouble in ANY 
TV, or transistor circuit FAST! Index 
tells you where to look; famous Check - 
Charts help you to pin -point the exact 
trouble in minutes! These on- the -Sob 
books quickly pay for themselves in 
profitable new business and valuable time 
saved! 

SEND NO MONEY 
Just mall coupon tor free trial. Alter 7 
days send only low price or return books 
and pay nothing/ If you keep both books 
send only £1 after 7 days and £1 a month 
until 79/ -, plus 1/- postage is paid. 
If ordering one book, pay one half after 
seven days and the other hall In 30 days. 

FREE TRIAL OFFER 
Mail Coupon Now! 

Mail Order Division, SDK -TECH BOOK 
COMPANY, Gater's MID. West -End, 
Southampton, Hants. 

Rush 2 -book PIN -POINT Series for 
7-day FREE TRIAL per offer. 
I do not require both books, please send 
me the following book as per offer. 
TRANSISTORS, 47/6. plus postage. 

p TV TROUBLES, 81/6. plus postage. 

Name 

Address 

City County 

Check here if enclosing full price; we 
pay postage. Same 7 -day money -back 
guarantee. 
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WIRING 

O,°- 
T.R.F. Circuits 
Battery Circuits 
Portable Circuits 
S'het Circuits 
Mains Circuits 
Filter Circuits 

PRACTICAL WIRELESS October, 1960 

The selection of circuits 
continually changing and 

being added. 

Send Postage 1/- (stamps) 

OSMOR COILS are regularly used and recommended by 
designers writing in " Practical Wireless," " Wireless 
World " and " Radio Constructor." Why not follow 

the experts? 

Q age1 YO e+ ._111* COILS 
AV V" 

TAPE ROD AERÌ 
Speaker Cross -Over Cone 

COIL 
J F 

of 
aitST E cat> ta UR 

ot Zt 1550 Midget I.F. Trans. 
With ferrite cores 

418 Brighton Road, 
South Croydon. 

Telephone : CRO 5148/9 

VHF RECEIVER R1395D. Covers 95 -156 Mc;s (2-3 metres). In 
very good condition, complete with all 15 valves, circuit dia- 
gram, and air tested. Power supply required HT 250 v. at 80 mA. 
LT 6.3 v. at 4 A (P.U. Type 234A was used) 79/8 plus 10/6 cary. 

MINIATURE 373 I.F. STRIPS.-For F.M. tuner described in 
P.W. With 3 of EF91, 2 of EF92 and EB91. A fresh release enables 
us to offer these once again. BRAND NEW with circuit and full 
P.W. Reprint, 351 -, OR less valves, 1218. Post either 2/6. 

RECEPTION SET TYPE 208. Covers 10-60 Mc /s (5-30 metres). 
Containing 6 valves, 2 -6K8G. 2 -EF39, 7Q6g1 and 6V6G. metal 
rectifiers, built -ln A.C. mains pack and 6 v. vibrator pack. 
Built -in 6iin. speaker. Muirhead slow motion drive. B.F.O. 
and R.F. stage. 2 Mc /s I.F. freq. Phone jack. Very good 
condition and air tested. Limited number 87.19.6. carr. 15/6. 

R- 1155 -11, with latest drive, first -class condition, £9.18.8. 
Mains Power Pack, £6.10.0. Data bbok, 113 post paid. 

GIANT COMPONENT PARCEL. Contains 100 5 and 1 watt 
resistors. 50 Hi Stab resistors, wire -wound resistors, carbon 
and W/W pots, 100 capacitors (mica, paper, Sprague. bias, 
variable, etc.). valveholders. tag strips, metal rectifiers, 
sleeving, etc. All components are unused. GUARANTEED 
VALUE, 25/ -. plus 2/8 post. 

CR100 COMMUNICATION RECEIVERS. Covers 60 Kc /s- 
30 Mc /s in 6 bands. 11 valves, 2 R.F. and 3 I.F. stages. Crystal gate. 
BFO, etc. Ready for 200 -250 v. A.C. mains 25 watts output for 
3 ohms speaker. SUPERB CONDITION AND OUTSTANDING 
PERFORMANCE for ONLY £21. S.A.E. for illustrated details.. 

AVOMETER MODEL 'D' 34 range testmeter. D.C. volts 
to 1,500 v. (10 ranges). A.C. volts to 1,500 v. (8 ranges). D.C. 
current to 30 A (8 ranges). A.C. current to 15 A (6 ranges). 
Ohms 0-1 k. 0-10 k. A robust instrument with 5in, mirror scale 
and cut out. With battery and leads. Guar. 28.19.6. Post 3B. 

G.E.C. SELECTEST. 34 range testmeter. D.C. volts to 1,500 v. (10 
ranges). A.C. volts to 1,500 v. (8 ranges). D.C. current to 30A 
(8 ranges). A.C. current to 15A (6 ranges). Ohms 0 -1k a, 0 -10K.0 
A robust instrument with 5in. mirror scale and cut out. Complete 
with battery leads. Fully tested, 27.10.0. Post 3.6. 

RCA AR-88 SPEAKERS. 3n 8ín. P.M. speaker in heavy gauge 
black crackled steel cabinet 11 x 10 x 61n. with rubber feet. A 
SUPER QUALITY unit. BRAND NEW, for ONLY 45 -. Post 3'6. 

CHARLES BRITAIN (RADIO) LTD. 
II Upper Saint Martin's Lane, London, W.C.2 

TEMple Bar 0545 
Shop Hours 9-6 p.m. (9 -1 p.m. Thursday). Open All Day Saturday 

NEW VALVES! 
Guaranteed Set Tested 

24 HOUR SERVICE 
1R5, 155. 1T4, 354, 3V4, DAF91, DF91, DK91, 
DL92. DL94, SET 01 4. 18/8. 
DAF96. 11F96. DK96, DL96, SET of 4, 26/8. 
105 7/6 DL33 g 6 PCF82 7/8 
1R5 5/6 DL35 9/e PCL82 7/8 
185 419 DL92 5/11 PCL83 10/8 
1T4 3 11 DL94 6 9 PCL84 7/8 
354 5 11 DL96 6'11 PL36 10 /9 
3V4 6'9 EBC41 7/6 PL38 14/- 
5U4G 4 %9 EBF80 8/- PL81 8/9 
SY3GT 5'9 EBL21 12/8 PL82 7/- 
SZ4G 7 6 ECC81 5/3 PL83 7/- 
6K7G 2 - E C82 6/- PL84 9/6 
6818G 5 3 ECC83 6/8 PY32 10/3 
6Q7G 5 9 ECC84 8/3 PY80 7/- 
63L7GT 6 - ECC85 8,'- PY81 5/9 
6SN7GT 4:6 ECF80 9/- PY82 8/3 
6V6G 4,9 ECF82 9/- PY83 7/3 
6V6GT 8/3 ECH21 12/8 U25 12/6 
6X5GT 51- ECH42 8/- U28 10 /- 
12K7GT 5/3 ECL80 7/- UABC80 7/8 
12K8GT 11 /- EF41 7/9 UAF42 8/8 
12Q7GT 5/3 EF80 5/- UBC41 7/3 
35L6GT 9/- EF85 6/- UBF80 8/6 
35Z4GT 6/- EF86 9/9 UCC85 7/- 
AZ3I ! 8/9 EF89 7/- UCH21 12/6 
B36 9/3 EL41 7/3 UCH42 7/9 
CL33 12/8 EL84 6/6 UCH81 8/- 
DAC32 9/6 EY51 7/11 UCL82 10 /- 
DAF91 4/9 EY86 7/9 UCL83 13/8 
DAF96 8 /11 EZ90 8/3 UF41 7/9 
DF33 9/6 EZ41 7/- UF42 8/8 
DF91 3 /11 EZ80 6/- ÚF89 8/8 
DF96 6/11. EZ81 6/9 UL41 7/3 
DH77 6/- GZ32 8/9 ÚL84 7/- 
D%32 11/3 MU14 7/- ÚY21 11/- 
DK91 5/6 PCC84 7/3 ÚY41 61- 
DK92 8/- PC089 11/6 UY85 8/3 
DK96 8/11 PCF80 8/9 VP4B 8/8 
Postage 6d. per valve extra. Any Parcel 
nsured Against Damage In Transit 6d. extra. 

Any C.O.D. Parcel 2/6 extra. 
Office address, no callers. 

GERALD BERNARD 
CARR MANOR AVENUE 

LEEDS 17 

TRANSFORMERS 
Suppliers to B.B.C., I.T.A. and leading 
radio manufacturers, single or long 
runs, prompt delivery home and export. 

Rewinds to all makes 
H. W. FORREST (Transformers) LTD. 

Shirley, Solihull, Warwickshire 
Tel. SHIrley 2483 

"GLOBE- KING " 
WORLD- FAMOUS KITS AND 
RECEIVERS for the Radio Amateur 
and S.W. Listener. Catalogue Free, 
enclose stamp for Postage. Kits from 
79/6 at your dealers, or direct from 

JOHNSONS (RADIO) 
ST. MARTINS GATE, WORCESTER 

RES /CAP. BRIDGE 8/ _,_ 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. DP) 
Raleigh Mews, Raleigh Street, Nottingham 

A 3d. stomp will bring you a copy 
of our latest 

RADIO & TELEVISION 
COMPONENT Catalogue 

JAMES H. MARTIN & CO. 
FINSTHWAITE, NEWBY BRIDGE 

ULVERSTON, LANCE. 

121n. SPEAKER AND Sin. TWEETER 
by leading manufacturer, 75! -. This Is less 
than half list price. 
CUT PRICE TOOLS, 5in. side cutters' 
5 /6. 5in. plated round nose tapered pliers' 
5/6. Tin. fiat -nosed tapered pliers. 816. 
Pocket neon testers with retractable 
screwdriver, 5 / -. Thin. combination pliers. 
6/ -. 8ín Steel Block Planes 1140. blade. 
10/6. FULL SIZE HMS TWIST DRILLS. 
Set ,7 -5 to Sin. in Wallet, 6/ -. Smaller 
size sets, 4/ -. Set 13, 9/8. Set 17, t to 

15/6. 
TRANSFORMERS, 230/50 v. 1 a. and 
250/28 -32 v. 4 a.. 32/8 each. 
STUDIO O CARTRIDGES, 21 / -. 
PAXOLIN PANELS, 12 x 6 x Sin., 3/6. 
PAXOLIN TUBING, 15 x s/ x 72in.. 
17/6. 
OUR FAMOUS TRANSFORMERS. 
Input 200 /250. Output tapped 3 to 30 v. 2 a. 
or 5, 11, 17 v. 5 a. Each 2418. 
F.W. METAL RECTIFIERS. 12/6 volt. 
1 a., 7/8: 3 a.. 13/-; 4 a.. 17/8: 6 a.. 27/6; 
24 v. 2 a., 23/8. 
TOGGLE SWITCHES DPDT, 3/6. 
MICRO SWITCHES. Make & Break, 5/6. 
MAINS TRANSFMR & RECTIFIER, 
Output 12 v. 1 a. D.C., 19/6: 30 v. 2 a., 33/6. 
NICKEL NIFE BATTERIES, 1.2 v. 2.5 a. 
Size 3x23 x lin. 8 / -, or 3 for 18/ -, 4 for 211-, 
practically everlasting. 
EX WD MORSE KEYS, 3/6, 6/- and 8 /6. 
RELAYS. We hold large stocks. Any 
contact combination and operating coil 
voltage supplied from 3/ -. 
KEY SWITCHES from 8/ -. 
15 v. RELAYS. With 2 or 4 make contacts. 
8/ -, 2 for 1118, 3 for 16/ -, 4 for 21/ -. 
AMERICAN MADE P.V.C. TAPE. 
Finest quality. 800ft. reels, 19/-. 
All items new, guaranteed and post free 

except where stated. 
Lists /sent on request. Post orders only to 

THE 
RADIO & ELECTRICAL MART 
e/o P.U. BOX 15, G.P.O., TUNBRIDGE 

WELLS, KENT 

1 

1 
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TRANSISTORS 
Red Spots, 3,3; White Spots, 4r -; Ye11 /GR, 
5 -; Ediswan XBI04, 8/6; XAI03 (4 Mc/s). 
10' -; XA104 (6/8 Mc /s), 12/-; Mullard 
0070, 14, -; 0071, 14/.; C72, 17/ -; 
0C44, 26' -; 0C45, 23/ -; OC170 (70 Mc /s), 
35' -; Newmarket VÌ5 /10P (10 watt 
power), 17,6; Diodes, 1/- and 2/6; Mullard 
Diode, 4,' -; Electrolytics (sub. min. IS v.) 
2, 4, 8, 50, 100 I.tf, 3/- ea.; Ardente Trans. 
D239, 8/6; D240, 8/6; D131, 12.6; D132, 
12/6; T1079, 12/ -; D167, 12/ -; Headphones 
L.R., 8/6; H.R. 17/6; Resistors 10% toi., 
6d.; 5% toi., I / -; Desk Mike, 31/6; 
Balance inserts (use as earpiece of 
speaker), 2/6; Transformer 250 -0-250 v. 
60 mA, 6 v. and 5 v., 15 / -; Westalite 
Contact Rectifier 250 v., 60 mA, 7/6; 
Condenser, V, T.G. 0.0005, 6/6; 6 v. 
Vibrator Supply 120 v. 60 mA out, 12/6. 
Garrard Portable Record Player, cabinet, 
battery turntable 45 r.p.m. and pick -up; 
takes transistor amplifier, L3.10.0, plus 
cary. 3/3. Real bargain. Limited quantity. 
TERMS. -Cash with order. Post extra, 
excess refunded. Morco Reflex Rx, best 
2- transistor Receiver. Send 8d. stamps 
for notes. 

MORCO EXPERIMENTAL SUPPLIES 
8 & IO Granville Street, Sheffield 2 

Tel.: 27461 

DO IT YOURSELF 
Build your own electronic keyboard 
and play everything! Send for free 
leaflet. Guitar, cello, flute and trumpet 
are all easy. Write now .. . 

C. & S., 20 Maude Street, 
Darlington, Co. Durham 

LOOK! 
Transistor prices 
down again 

Red Spot Transistors 3'6 each, 6 for 
19;6. 

White Spot Transistors 4/- each, 
6 for 22/6. 

Yellow /Green Transistors 4/9 each. 
Red 'Yellow Transistors 6'9 each. 
Diodes 1/- each, 3 for 2 6, 12 for 8/6. 

ALL SENT POST FREE BY 

PETHERICK'S Radio Supplies 
22 High Street, Bideford, N. Devon 

BBC - ITV - F.M. AERIALS 
BBC (BAND 1). Tele- 
scopic loft, 19/8. Exter- 
nal S /D, 2813. 
ITV (BAND SI. 3 Ele- 
ment loft array. 24/ -. 5 
Element, 32/13. Wall 
mounting. 3 Element. 
33/9. 5 Element, 41/3. 
COMBINED BBC - 
ITV. Loft 1 +3 Element. 
41 /3. 1 +5 Element. 48/9. 
Wall mounting 1 +3 Ele- 
ment, 583. 1 +SI Element 
83/9. Chimney and mast 

mounting units also available. 
F.M. (BAND 2). Loft "B ", 28/ -. 3 Ele- 
ment loft. 52/8. S/D loft, 12 /8. External 
SID 26 3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable, 
8d. yd. Coaxial plugs 1/3. Send 8d. 
stamps for illustrated lists. 
K.V.A. ELECTRONICS (Dept.P.W.) 
3b, Godstone Road, Kenley, Surrey. 
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BENSON'S 
BETTER 
BARGAINS 

MORSE KEY with bwzer, on board, wired for 
41 v. battery, 8/8 (p.p. 1/8). TELE "F" 
Intercom. bets, good condition, pair 65 / -, poet 
tree Ot.B. METERS (10Q /4) with two centre. 
zero movements, 800 and 400 gA, 8/8. 
RELAYS, 6/12 V., 2 heavy make cyntacte, on 
bane, 3 /6: nr superior, bigger type, 718. 
TRANSFORMERS. Open, upright, input 2001 
250 v. Outputs:- 200.0 250 v., 150 mA, 5 v., 
3 A, and 0.3 v 5 A., 261 -. input 110/250 v 
Outputs: -8 v., 2 A. twice, shrouded, 10 /6. 
Potted, "C' core: Input 230 v. Outputs:- 
8.3 v., 0.3 A. (IA. actual), twice, 8 /8; Outputs: 
510 -0.510 v. 278 mA, 375 -0 -375 v. 83 niA, 5 v. 
3 A., 6.3 v. 7 times (17 A.), 46/ -. CONDENSERS, 
block, paper: 8 mfd. '250 Vw. 41 -; 800 Vw 6 / -; 
4 mold. 2 kWV. 7/8; 600 Vw. 8/8. Switch Luse 
sputter, DP. 15 A. 15/ -. Panel fuueholders, 1 /8; 
Panel Lampholdera (Indicators). 1 /8. MONI- 
TOR 68, triggered oscilloscope, comprising 
Indicator 248 and Power Unit 875. 230 v. A.C. 
input, with cables and circuit. Cathode probe 

It extra, 17/8. 28)10/- (Rail 151 -). HEAD- 
PHONES. CLR, 7 /8. CR100 Noise Limiter 
aasen,hllea with valve, 8/6. NEW M.C.. 
METERS, 31ín. round flush, 50 µA, 70 / -; '200 ItA 
centre zero, 60/ -; 1 mA, centre zero, 45/ -: 1 mA, 
55/ -: 211n. 1 mA, 28/8: tin. 300 mA, each 8 /6; 

tin. M.1 30 v. A.C., 8/6; 300 v. A.C. 21in. 15 
VIBRATORS. Mallory 6634C 12 v. 4 -pin. 7 /8; 
6 v. 5 -pin reversible, 7/8. R1165B, good condi- 
tion, tested with handbook, 28 (Rail 10 / -). 
DRIVES: slow -motion Admiralty '200:1 ratio, 
scaled 0 -100, 5/8. R1155 8.M. "N" type, new, 
1018. VIBRAPAK. 6 v. D.C. to 250 v. 60 mA, 
smoothed case, 22/8. 12 v. to 250 v. 60 mA, 81/- 
(p.p. 3/6). DYNAMOTORS (poet 3/6). 12 v. to 
250 v. 65 mA, Il /8, 6 v. to 250 v. 60 mA, 11/8. 
CHORES, LP 10 H, 200 mA, 8/6; 10011, 
60 mA, 8/8: 5H, 100 mA, 6/6; 10H, 250 mA, 
12 /e: Potted 1011, 100 mA, 7/8: "C ", 5H, 
400 mA, 1016. R.F.27. good cond., 18/- (P.P. 
SIG). 
LIST AND ENQUIRIES S.A.E. please. 
Terme, C.W.O. Postage extra. Imm. despatch. 
Callers and post.. W. A. BENSON (PW), 
138 Rathbone Road. Liverpool. 15. 1Eß 6853. 
railer.: SIIPERADIO (Whiteohapel) Ltd., 
118 Whiteehapel, Liverpool, 1. ROY siso. 

A.R.R.L. RADIO AMATEURS 
HANDBOOK 1960 

New edition, 32/6. Postage 1/9 
Fundamentals of Semi- Conductors by 
Scroggie. 23' -, postage 11 -. 
Stereo Handbook by Briggs. 10/8. postage 
1/ -. 
HI -FI Year Book 1860, 10/8. postage 1/ -. 
Coll Design and Construction Manual by 
Sinclair, 5 / -, postage 6d. 
All in one Tape Recorder Book by Lloyd, 
12/6, postage 1/ -. 
Millard Circuits for Audio Amplifiers, 
8/8, postage 10d. 
R.S.G.B. Amateur Radio Call Book 1910. 
3/8, postage 6d. 
Radio Amateur Operators' Handbook 
1016 3/8. postage 6d. 
Oscilloscope Techniques by Haas, 23 / -, 
postage 1 / -. 
Television Servicing Manual by King, 
30/ -, postage 1/3. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 
Multimeter Kit 22/13. For your 1mA meter , 
now includes Instrument rec., 7 x 1% 1W 
Hl- Stabs, 3 x 1% Shunts, 1p. 11w. and SPCO 
switches, w.w. pot. 12 Ranges A.C. /D.C. 
volts to 1000v., mA to 1 amp.. ohms. With 
circuit, wiring dies.. instructions. No. 
adjustments to make. 
1,800 o.p.v. Multimeter Kit, 45 / -. With 
1mA meter, 7 x 1% Hi- Stabs, 3 x 1% Shunts 
w.w. pot., 3p. 4w. and 1p. 11w. switches. 
Salford Instrument rec. 15 Ranges A.C./ 
D.C. volts to 600v.. mA to 600 mA, ohms. 
With circuit and instructions. No adjust- 
ments to make. 
Instrument Rectifiers. 1mA, 5mA. 7/8: 
250µA 14/8: 100µA, 17/4. Ex. Govt. 6 -50mA. 
50µA -lmA, 3/8. 
Min. Neons with holder and resistor. 2 / -. 
Transistor Test Set. Measures Gain 
directly 0-50. 0- 125, 0-250, Base current 
0- 100p.A, Collector current 0-5mA. Ready to 
use, leas 9v. G.B. battery, with instructions. 
41, -. 
List of precision resistors, shunts, malt - 
meter components. etc. for S.A.E. 

PLANET INSTRUMENT CO. 
25 DOMINION AVENUE, LEEDS 7 

Eddy's (Nor.) Ltd. 
172 Alfreton Road, Nottingham 
New or Surplus Valves- Guaranteed 
and Tested by Return Post. 
AZ3I 8/9 
CL33 12,16 
DAF9I 419 
DAF96 6/11 
DF91 3/11 
DF96 6/II 
DK92 7/6 
DK96 6/tI 
DK9I 5/6 
DL96 6/11 
EAF42 8/- 
EB34 1/3 
EB41 6/11 
EB9I 3/6 
EBF80 8/- 
ECC40 19/I I 

ECC81 5/3 
ECC82 5/11 
ECC83 6/6 
ECC84 8/3 
ECH42 8/- 
ECL80 7/6 
EF36 3/- 
EF37 7/II 
EF40 13/3 
EF42 7/6 
EF50 1/9 
EF80 5 
EF86 9 9 
EF89 /- 
EF91 3/6 
EL42 9/3 

EL84 6/6 
EL85 10/3 
EL9I 4/6 
EY51 7/11 
EY86 7/9 
EZ40 6/3 
EZ4I 7/. 
EZ80 6//- 

GTIC 6/II 
PCC84 7/3 
PCF80 7/- 
PCL82 7/6 
PCL83 10/6 
PEN36C 8/- 
PENA4 12/6 
PL36 1019 
PL8I 8/9 
PL82 7/. 
PL83 7/3 

PY80 611 
PY83 7/3 
P61 2/3 
UB41 8/- 
UF42 6/3 

UYIN 6/3 
UY41 6/3 
VT52 (5 VI 

105 
IRS 
IS5 
IT4 
5Z4G 
6K7G 
6KBG 
6816 
6B8G 
6C4 
6C6 
6C9 
6CH6 
6F33 
615G 
615GT 
616 
617G 
6P28 
6SA7M 
6SG7M 

76 
S6 
4,9 

3/11 
7/6 

I/I/I 

5/11 
2/11 

4/9 
9/6 

6/9 
2/9 

SI. 
9/6 
5/6 
4/9 

6517M S/- 
6SN7GT 4/3 
6U4GT 10/6 
6V6G 4/11 
6V6GT 6/- 
6V6M 8/6 
25A6G 8/- 9 54 1/6 
955 3/6 

TRANSISTORS. Red Spot 3/9, White 
Spot 4;3, post 6d. 

GERMANIUM DIODES 8d. each, 7/- 
dozen, post 6d. 

NIFE ACCUMULATORS. Size 3 x 
2f x {in., 7 amp hrs. 1.25 v. Weight 13 ozs. 
1/11 ea., p. & p. 116 one only, add 9d. per cell. 

HEADPHONE CORDS. High Quality 
6ft. lengths I/I I pair, post 6d. 

THROAT MIKES I/- each, post bd. 
Could be used for electrifying musical 
instruments. 
JACK PLUGS. Standard I /11, post 9d. 

DIMMER SWITCHES. Ideal for train 
speed regulators, 1/11, post 9d. 

VIBRATORS. 12 v. 4 pin, 4 /II, post I / -. 

HANDMIKES. Carbon 3/11, post 1/9. 

VARIABLE CONDENSERS..0005 Small 
twin gang. Built in slow motion drive, 8/11, 
post and packing 1/6. 

CAR RADIO KITS. 7 Transistor Long and 
Medium, 2 watts output. R.F. stage and 
automatic gain control, 10} gins. p. & p. 5/- 
extra 6 or 12 volts (state which). Supplied 
with full instructions. Size 71 x 7} x 2 4in. 
Speaker 17/11 extra. 
GUITAR PICK -UP. "Elpicti' Super 
Hi -Fi Non -acoustical universal fitting 
3 x I} x tin. High quality output. Complete 
with lead and plug. Full and easy instructions 
49/11, post 1 / -. 

CRYSTAL SETS. Complete 2 wave 
bands high gain, good quality, 19 /II, 
post and packing 2/ -. 

HEADPHONES. High Resistance to 
suit above crystal set. Good quality, 12/11, 
post and packing 2/ -. 

All above are New and Guaranteed. 
Any parcel insured against damage in 
transit for only 6d. extra per order. All 
uninsured parcels at customers risk. Post 
and Packing 6d. per valve extra. Over L3 
free. C.W.O. or C.O.D. only. C.O.D. 
charge 3/- extra. S.A.E. with inquiries. 
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OUR SPECIALITIES 
Trade enquiries invited 

. Transistors, Quartz Crystals, 
Valves á Miniature Components 

CATALOGUES FREE 
ON REQUEST 

UNBEATABLE VALVE PRICES ! 

WE ARE ABLE TO SUPPLY MOST OF 
THE COMPONENTS USED ON CIR- 
CUITS PUBLISHED IN THIS AND OTHER 
MAGAZINES AND BOOKLETS. WHERE 
THE EXACT ITEM IS NOT STOCKED 

Compare our prices WE CAN RECOMMEND A SUITABLE 
SUBSTITUTE IF AVAILABLE. 

0A2 I0,'- SV4 10/- 6F6 7/6 6SR7 
OZ4 5/. 5X4G 10/. 6F8 7/6 6SS7 

I AS 5/- 5T4 IO /- 6F 12 5/- 604 
IA7 12/6 5Y4G 10 /. 6F32 7/6 6U7 
CS 10/- 5Z3 10 /- 6F33 5/. 6V6G 
H5 10 /. SZ4G 8/6 6J5M 5/. 6V6GT 
L4 5/- SZ4M 10 /- 6J7M 7/6 6V6M 
LDS 5/- 6A7 9/- 6K7G 5/- 6X4 
LN 5/- 6AB8 10 /- 6K7M 7/6 6XSGT 
N5 10 /- 6AC7 5/. 6K8M 10 /- 7A7 
R5 7/- 6AG5 5/. 6L6M 10 /. 705 
S4 7/. 6AK5 6/. 6Q7G 7/6 7D6 
SS 6/6 6ALS 5/- 6R7 6/. 7S7 
T4 /- 6AM5 5/. 6SR7 6/- 7Y4 

3A4 7;- 6AM6 5/- 6SC7GT 7/6 9D6 
3A5 9i- 6B8G 4/6 6SG7 6/6 2ÁH7 
306 4/6 68R7 12/6 651-17 5/. 2ÁU6 
3Q4 7/6 6BW6 8/6 6SJ7 6/- 2BE6 
3Q5 9/- 6C4 5/- 6SK7 6/. 2J7 
354 7/- 606 6/6 6SL7 6/. 2K8 
3V4 7/6 6C5 5/. 6SQ7 6/- 2SC7 

Special reductions for sacs of valves. Send for free lists. 

ALL GUARANTEED: END FOR FREE COMPLETE LIST OF OVER 
600 TYPES. INCLUDES TX, TUBES AND INDUSTRIAL UNITS 
6/- 2SG7 6/- 807USA 7/6 DL91 7/- KTW6I 6/6 
6/- 2S147 6/- AC /SG I0/. DL94 7/6 KTW63 5/- 

12/6 2517 6/- AC2PENDD DM70 8/6 MVS PEN 
5/- 25K7 6/. 12/6 EB9I 5/- 10 /- 
8/6 2SQ7 8/6 AC /PEN EBC33 6/6 MS PEN 10 /- 
7/6 4S7 14/. I0'. EF50 4/. MU14 7/6 

101. 25A6 10 /- AC /VPI 10 - EL32 5/. MX40 10 /- 
6/. 25L6 10/- AC /VP2 10 - EL33 12/6 NI4 10 /- 
5/. 25Z4 9/- AR8 5 - EM34 7/6 PEN4VA 
91. 25Z5 9/- AZ3I 10 - EM80 10 /- 10 /- 

10/. 25Z6GT le /. CL33 12 6 EMS! 10/. PEN25 5/- 
10 /. 2807 4/- CYIC 10 - EM85 11 /. PEN46 5/- 
9/- 35Z5 8/6 DAC32 10 - FC4 10 /. PP36 10 /- 
7/. 42 7/6 DAF9I 7/- FW4 /800 PX25 12/6 
5/. 43 10 /. DCC90 9/. 10 /. QP21 5/. 
61- SOBS I0/- DF9I 7/. GZ32 11 /. QP25 6/6 9/. SOCS IO/. DH63 7/6 GZ34 II /- 

SP4 10 /- 101- 75 IO /- DK32 12/6 HL23 /DD 
TDD4 101 10 - 80 8/6 DK40 10/- 6/6 

10'- 83V 10 /. DK9I 7/- KT33C 8/6 U50 6_ 
6/- 83 10 /. DK92 7/6 KT66 12/6 UCH42 10,. 

P.P. 6d. per valve. Orders above L3 post free. C.O.D. or C.W.O. - STEREO 3D - 
A NEW DESIGN which can be used with Stereo or Any 
Type of Record. Supplied with gold calibrated dials, knobs 
and leads, etc. * 2. WATTS PEAK OUTPUT PER SPEAKER *TONE, BALANCE AND VOLUME CONTROLS * MAINS OPERATED 110,250 v. D.C. 

COMPLETELY BUILD AND TESTED 

£5.7.6 P.P. 2/6. * * SPECIAL OFFER * * 
9 x 6in. ELAC Speakers for use with above. 18/6 each, P.P. 1 / -. 

COLLARD 4 -speed auto- changer, crystal turnover pick -up, 
STEREO head for use with the STEREO -3D. 

£7.10.0 P.P. 3/6. 

TRANSMITTER /RECEIVER 
ARMY TYPE 17, MARK II 

Complete with Valves, High Resistance Headphones, Handmike 
and Instruction Book and circuit. Frequency Range 44.0 to 
61 Mc /s. Range approximately 3 to 8 miles. Power requirements: 
Standard 120v. H.T. and 2v. L.T. Ideal for Civil Defence and 
communications. 

BRAND NEW 45/- P.P. 5 / -. 

TYPE 38 TRANSMITTER /RECEIVER 
Complete with 5 valves. In new condition. These secs are sold 
without guarantee, but are serviceable. 

7 to 9 Mc /s 22/6 P.P. 2/6 

Headphones 7/6 pair. Junction Box 2/6. Throat Mike 4/6. 
Aerial Rod 2/6. 

* VALVE REDUCTIONS * 
(WHEN PURCHASED IN SETS) 

TP25, VP23, 1-1L23IDD, PEN25 (or QP25) ... ... ... 
IA7GT, INSGT, IHSGT, IC5GT (or 3QSGT) 
X66, KTW61, DH63, KT63, U50 ... ... ... ... 
6K8G, 6K7G, 6Q7G, SZ4G, 6V6G ... ... ... 
IRS, ISS, IT4, 154 (or 354 or 3V4) ... ... ... 
DK96, DF962 DAF96, DL96 , ... 
6K8G, 6K7G, 6Q7G, 25L6GT, 25Z5 (or 25Z6G) 
I2K8GT, I2K7GT, 12Q7GT, 35Z4GT, 35L6GT (or SOLGT) 
12SA7GT, I2SK7GT, I2SQ7GT, 35Z4GT, 35L6GT (or 

50L6GT) 
P.P. 1/- per set of valves 

25/- 
35/- 
30,/- 
32/6 
25, /- 
35/- 
35/- 
40/- 

32/6 

ALL TRANSISTOR BABY ALARM 
THE "BABY SITTER" 
* 100'', 

* Fully Portable 
* No Mains -Battery Operated 
* Can be used over Any Distance * Battery life 3 to 4 months 

* USE IT AT HOME, TAKE IT ON HOLIDAY 
Every Sound can be heard on large 5 -inch Speaker 

COMPLETELY ASSEMBLED 
BATTERY AND MICROPHONE 

WITH (5.10.0 P.P. 2/6 

- BE WITH YOUR CHILDREN ALL THE TIME - 
(Illustrated leaflet free on request) 

* TRANSISTORS A small selection from our 
complete list - ALL BRAND NEW AND FULLY GUARANTEED - 

XBI02, 7/6; XCI01, 25! pr.; XA131, 250 Mc s, 35 ; XC141, 
(replaces OC16) 30' -; XA103, 12/6; XA104, IS; -; SB078, 7/6; 
SB305, 15' -; SB231, IS -; 0C44, 19/6; 0C45, 18/6; OC71, 
t01 -; OC76, 15/-; 0075, 15/ -; OC72 prs., 30' -; VI5 /IOP, I5 /.; 
VI5 /20IP, 25/.; Red Spot, 3;6; White Spot, 5, -. 

COMPLETE LIST FREE ON REQUEST 

* SPECIAL OFFER 
Matched set of Mullard Driver and Output Transistors, 0078D 
and 2 -OC78. Giving 400mW, very high quality. 376. P.P. 9d. 

CRYSTAL MICROPHONES 
(I) ACOS 39 -1 Stick Microphone with Stand and Screened 

Lead 35/6, P.P. 1/6 
(2) MIC 40 Desk Microphone with Fold -away Stand and 

Screened Cable 25/-, P.P. 16 
(2) MIC 45 New Style Hand Microphone with Screened Lead. 

Very sensitive 39/6, P.P. 1,'6 

PERSONAL EARPHONES 
ALL MAGNETIC and GUARANTEED * Single Personal Earphone, medium impedance, as used 

on Major -2 and 3 etc. Complete with lead and eartip. 
12/6, P.P. 6d. * Single Personal Earphone, low impedance, fitted with 

lead and sub -miniature Jack Plug 19/6, P.P. 6d. * Jack Sockets, 4/ -; with Circuit Breaker Switch, 5/- * Medium Impedance Earphone, with lead fitted with 
Jack Plug 19/6, P.P. 6d. * Very High Impedance version for Perdit,, etc 22/6, P.P. 6d. 

HENRY'S (RADIO) LTD. 5 HARROW ROAD, EDGWARE ROAD, 
PADDINGTON, LONDON W.2 

Opposite Edgware Road Tube Station, PADdington 1008/9. OPEN MONDAY to SAT. 9 -6. THURS. I o'clock 

SEE 
BACK 
PAGE 
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Practical Wireless 
BLUEPRINT 

A A LL OF these blueprints are drawn full -size and 
/`1 although the issues containing descriptions 
of these sets are now out of print, an asterisk in the 
list below denotes that constructional details are 
available free with the blue print. 
The index letters which precede the Blueprint Number 
indicate the periodical in which the description 
appeared. Thus PW refers to PRACTICAL WIRELESS; 
AW to Amateur Wireless and WM to Wireless 
Magazine. 

Send (preferably) a postal order to cover the cost of 
the Blueprint (stamps over 6d. unacceptable) to 

SERVICE - 
PRACTICAL WIRELESS, Blueprint Dept., George 
Newnes, Ltd., Tower House, Southampton Street, 
London, W.C.2. 

SPECIAL NOTE 
THE following blueprints include some pre -war 

designs and are kept in circulation for those 
constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 
majority of the components for these receivers are na 
longer stocked by retailers. 

Title Number 

CRYSTAL SETS 
Junior Crystal Set ... ... PW '.4* 
Dual -wave Crystal Diode ... PW95* 

STRAIGHT SETS 
Battery Operated 

Modern One -valver ... PWca6* 

All -dry Three PWQ7* 

Modern Two -valver PWç.B* 

SUPERHETS 
Mains Operated 

A.C. Band -pass Three ... PW99* 
A.C. Coronet -4 ... PW100* 
A.C. /D.C. Coronet PWI01* 

MISCELLANEOUS 
The PW 3 -speed Autogram .. -* 
The PW Monophonic Electronic 

Organ . ... ... ... - 
TELEVISION 

The PT Band Ill converter ... -* 

Price 

2/- 
2/6 

2/6 

3/6 
3/6 

4/- 
4/- 
4/- 

8/- 

8/- 

1/6 

Title Number Price 
A.C. Fury Four ... PW20* 2/6 
Experimenter's Short Wave PW30a* 2/6 
Midget Short Wave Two PW38a* 2/6 
Band- Spread Three (Battery) PW68* 2/6 
Crystal Receiver ... PW71* 2,- 
Signet Two (Battery) PW76* 2/6 
Simple S.W. One -valver ... PW88* 2/6 
Pyramid One -valver PW93* 2/5 

BBC Special One-valver ... AW387* 2/6 
Short -Wave Two ... AW429* 2/6 
Short -Wave World Beater AW436* 3/6 

Standard Four Valve S.W. WM383* 3/6 
Enthusiast's Power Amplifier WM387* 3/6 
Standard Four Valve ... WM391* 3/6 
Listener's 5 -Watt Amplifier WM392* 3/6 

i QUERY COUPON 
This coupon is available until 7th October, 1960, 
and must accompany all queries in accordance 
with the notice on our "Open to Discussion" 

page. I 

PRACTICAL WIRELESS, OCTOBER, 1960 1 

J 

Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House, Southampton Street. London, W.C.a, and 
printed in England by WATMOUGHS LIMITED, Idie, Bradford; and London. Sole Agents for Australia and New Zealand; GORDON & 
GOTCH (A /sia), LTD. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. Subscription rate including postage for one year: 

Inland E1.3.0. Abroad £1.1.6 (Canada 19s.) Registered at the General Post Office for the Canadian Magazine Post. 
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iv PRACTICAL WIRELESS OctoSer, 1960 

"CONTINENTAL -6' COMBINED PORTABLE'CAR RADIO 
* * EQUALLY SENSITIVE ON MEDIUM AND LONG WAVE BANDS * * 

* STEP BY STEP FULLY ILLUSTRATED 
SPECIFICATION Wherever INSTRUCTIONS 

ALL 
ou are GUARANTEED 

ENTS 
425mW Push -Pull Output you * 
6 "Top- Grade" Ediswan Transistors 

aJtl 
New Type Printed Circuit 
with all Components Marked "First Class 

Full Medium and Lon Wave Tuning 
in every - 

8 g way" -'+ 
High "Q" Internal Ferrite Aerial - ,I 

Total Cost of all Components 
£í1.10p F.P. 3 6 

including Cabinet, Battery 
Transistors, Car Radio, AVC 

and all necessary items. 

Car Radio Adaptation Aid AVC * SIMPLE TO CONSTRUCT 
Slow Motion Fingertip Tuning ALL THE CONTINENTAL * NO TECHNICAL KNOWLEDGE 

AND LOCAL STATIONS AT REQUIRED 
"Hi -Fi" Quality Speaker *WORTH DOUBLE WHEN BUILT 

Size 94 x7} x 3 4in. Weight 4¡ lb. 
YOUR FINGERTIPS *EXCELLENT RESULTS ANYWHERE 

ALL COMPONENTS CALL FOR DEMONSTRATION DESCRIPTIVE LEAFLET FREE 
AVAILABLE SEPARATELY ON REQUEST 

* NO EXTERNAL AERIAL OR EARTH 
* COMPLETE STATION SEPARATION - EASY 

MAJOR- 2 (Two -Transistor Pocket Radio) 

IDEAL FOR BEGINNERS * 4 -stage reflex * Medium wave; tunable * Very sensitive * No aerial or earth * Complete layout 
\ .!- * Over 6 months on one 

battery * 4} x 3 x 1 }in. * Weight only 4 oz. * Personal phone 
All components sold separately included 

TOTAL COST 696 P.P. 1/6. NEW BOOKLET FREE 

RECEPTION GUARANTEED ANYWHERE ! 

* * NOT TOYS BUT REAL 

-NO REACTION CONTROLS * 
AS A B C TO BUILD AND A THRILL TO USE * 
MAJOR- 3 (Three- Transistor Pocket Radio) 

* 5 -stage Reflex Circuit 
* No Aerial or Earth 

* Miniature Volume Con- 
trol * 3 Ediswan Transistors 

'-. * Medium Wave Tuning 

* Size 44 x 3 x I }in. 
* Personal phone 

(As described in R.C., Sept. '59) included 

TOTAL COST 87/6 P.P, 1 16. NEW BOOKLET FREE 

FANTASTIC OUTPUT, TERRIFIC RECEPTION 
GUARANTEED ANYWHERE 

WORKING RADIOS ! * * 
3- TRANSISTOR HEARING AID 

High -gain circuit with built -in crystal micro- 
phone and battery. Includes miniature ear- 
phone. Size 3 x 2 x }in. All components, 89 6. 

T RA N S I ST O R S 
Fully guaranteed. Red Spot 3/6, 
White Spot 5 -. Free list and data of 
50 types on request. 

2 WATT OUTPUT TRANSISTOR 
AMPLIFIER 

For connection to any battery portable to give 
up to 2W output. Works from 12V battery. 
Ideal for car radio use. Size 4; x 3 x 
24-in., uses power transistor. All components 
(less speaker), 52/6. P.P. 2/ -. Ideal for use with 
Continental 6, etc. 

RF, IF AND AUDIO SIGNAL TRACER RF, IF 
signal Baker 

AUDIO 
quick fault-finder for 

TRACER 
r' 9 

ceivers, amplifiers, etc. Size 4+ x 3 x I }in. All 
components, with 'phones, 37;6. P.P. 1/6. 
Less phones, 326. P.P. 16. 

ss PRACTICAL 

TRANSISTOR CIRCUITS" 
Contains 14 circuits with diagrams for 
the home constructor. 1st edition, 
2/ -, post free. 

CRYSTAL MICROPHONES 
Acos 39 -I. Stick microphone with screened 
cable and stand, 39'6. P.P. 1;6. 
Acos 40. Desk microphone with fold away 
stand and lead, 25' -. P.P. 1;6. 
Acos 45. New type hand microphone with 
screened lead, 39,6. P.P. 1/6. 

250mW PUSH -PULL OUTPUT 
AMPLIFIER 

For use with any 2, 3 or 4 transistor, earpiece 
or headphone radio to give room -filling vol- 
ame on Sin. speaker. All components, including 
2 Ediswan transistors, speaker, battery, special 
input socket to take earpiece plug, cabinet, 
etc., 59 6. P.P. 1 ;6. Ideal for use with Major -2 
or Major -3. 

RF AND IF SIGNAL GENERATOR 
450kc s to 3 Mc/s output. Ideal for alignment 
or fault- finding for all types of transistor 
radios. All components, 25/ -. P.P. II -. 

WE ARE ABLE TO SUPPLY MOST 
OF THE COMPONENTS USED ON 
CIRCUITS PUBLISHED IN THIS 
AND OTHER MAGAZINES AND 
BOOKLETS. WHERE THE EXACT 
ITEM IS NOT STOCKED WE CAN 
RECOMMEND A SUITABLE SUB- 
STITUTE IF AVAILABLE. 

TELESCOPIC CHROME AERIALS 
(I) 7 sections, aft. 6in. open, 6in, closed, with 
clips, 12 6, P.P. I! -. 
(2) 9 sections, 5ft. 4in. open, Bin. closed, with 
clips, 17,6. P.P. I'-. 

SEE OTHER 
ADVT. INSIDE E1 HENRY'S (RADIO) LTD 5 HARROW ROAD, EDGWARE ROAD 

PADDINGTON, LONDON W.2 
Opposite Edgware Road Tube Station. PADdington 100819 OPEN MON. to SAT. 9 -6, THURSDAY I o'clock 

(Open all day Saturday) 
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