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PRACTICAL WIRELESS 

PORTABLE TRANSMITTER RECEIVER No. 18 

Entirely self- contained 6 -valve Transmitter Receiver 
for voice and C.W. Frequency : 6 -9 Me /s (50-33 metres). 
The Transmitter signal is generated by a master 
oscillator circuit followed by a power amplifier. The 
aerial Is auto -coupled to the power amplifier by aerial 
taps to a parallel tuned output circuit. The Receiver 
is a 4 -valve superhet. comprising signal frequency 
amplifier, frequency changer, I.F. amplifier, 2nd det. 
-A.V.C. -A.F. Stage. Selectivity : The resonance 
curve of the I.F. amplifier has a width of 7 kc /s. with 

an average cut -off of 5 db /kc!s. Full netting facilities. 
circuit set for full modulation. operated by standard 
dry batteries, range approximately 10 miles. Incor- 
porates Test Meter aerial le H.T. & L.T. 
readings. Supplied BrandNew complte 
with Power Microphone, Headphones, 
Morse Key. Aerials. Webbing and full in- 
struction book all for only 80 / -. Carriage 
10 / -. 18 Set as above less attachments 
60r -. Carriage 101 -. 

80I 
Carr. 10' -. 

March, 1960 

LIGHT- 
WEIGHT HEAD- 
S E T . 
These H.S. 
30 phones are the 

f'/ smallest 
iary)I I used by 
1fß, r U.S. 

Air Force. 
25011 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. 

CONVERT TO V.H.F. Within 
minutes you can extend the 
frequency of your receiver to 
cover V.H.F. by using our brand 
new V.H.F. Converters. 
It.F.26. covers 50-65 Mc /s. 
vernier calibrated tuning, 20/-. 
R.F.25 covers 40-50 Mc's. 
Switched tuning, 8/6. Circuits 
supplied. P. & P. 3/6 on each. 
CRYSTAL DIODES 61- per doz. 
P. & P. 1 / -. 
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, -. 
U.S.A. WIIIP AERIALS. 12ít. 
12'6. P. & P. 2/6. 

V.H.F. MOBILE AERIAL and 
base. as used by Taxis, Police, 
etc., 7 /6. P. & P. 2/6. 

COSSOR DOUBLE BEAM 
OSCILLOSCOPE 339. 10 -posi- 
tion time base, 6 c.p.s. to 250,000 
c.p.s. Amplifier 10 c.p.s. to 2 
mill. c.o.s. Used condition but 
in working order. 222.10.0. 
Carr. £1. 

PRINTED CIRCUIT KIT 
Easily 
a n d 
quickly 
You can make 
minia- 
t u r e 
profes- sional prone] 
printed circuits. 
Complete with il. 
lustrated manual. 
19/6. P. & P. 1 6. 

WIRELESS SET NO. 19 MK. II 
Incorporates "A" Set 
-TX /RX covering 2-8 
Mc /s (37.5 -150 metres). 
"B" Set -VHF TX /RX 
covering 230-240 Mc /s. 
(1.2 -1.3 metres) and 
intercom amplifier. 
Complete with 15 
valves, 500 microamp 
check and tuning 

meter, circuit and instruction book. (American manu- 
facture.) In used condition. 65/ -, carr. 10 / -. 

MONITOR 
TYPE 28. 

Consists of VCR138, 0- 

SP61, 1 -5U4, 1- VU120+ 

3 -EA50, 1 m/a meter 
scaled 100-0-100 volts. 
Incorporates Y shift. X 

shift in u'secs. Focus. 
sync. Bias. Input to X 
plates switched X 20, X 5 

and direct, requires only 
suitable power pack for 
use as oscillo- 
scope, carr. 10 -. 

PORTABLE TRA NS /RECEIVER SET 
Consisting of trans receiver 

ONLY covering 7.4 -9 Mc!s. range up 
to 10 miles. complete with 5 

valves, headphones, micro- 
phone. junction box & 6ft. 
telescopic aerial. Only re- 
quires 120 v. & 3 v. dry bat- 
tery. These magnificent 
trans /receiver sets (as used 
by H.M. Forces) are ideal for 
any application and can be 
operated with ease. 
TWO FOR £6 POST FREE 

60E- 
EAC H 

P. &l'.4- 

POCKET MULTIMETER 
BRAND NEW 

2,500 o.p.v. Multi range 630!120/ 
30011,200 v. A.C., ditto D.C. 0 -1 
K., 0-1 megohm : 400 Micro -A., 
12 mA., 300 mA. -00 to +64 db j 5 ranges : 3in. x 411n. x llln. 

N Large clear dial. Leads supplied. 
List Price £6.19.6. OUR PRICE 
£4.7.8. Saving you £2.12.0. P. & P. 

CONTROL B O X- 11.4.602. 

Complete 
push -but- 
ton con- 
trol box. 
4 position 
and onloff 
with dual 
coloured 
indicators 
for instant 
channel check. In black 
crackle case 51ín. x 31in. x Zlín. 
Bargain price. 5/- each. P. & P., 
1/6. Two for 8 / -. P. & P. 2/6. 

COLLINS T.C.S. EQUIPMENT. 
T.C.S. Transmitter, 69.10.0, carr. 
15 / -. T.C.S. Receiver. 68.10.0, carr. 
15 / -. S.A.E. for further details. 
HI -FI CO -AX SPEAKERS 
BRAND NEW- U.S.A. MADE. 
121n. Co -axial Speaker. The 
woofer uses 6.8 oz. Alineo 5 

magnet. Has 3ín. tweeter and 
an electronic crossover network 
to separate the speaker functions. 
Frequency response : 40- 17,000 
cycles. Output 12 watts, im- 
pedance 8 ohms. ONLY 160 / , 
8ín.. 21in. tweeter. 10 watts. etc.. 
90/ -. P. & P. 4/- on each. 

SIGNAL GENERATOR 
Coverage 100 kc /s -100 Mc /s. on 
fundamentals and 100 Mc /s. to 
200 Mc /s. on harmonics. Metal 
case loin. x 611n. x 51ín.. grey 
hammer finish. Incorporating 
three miniature valves and Metal 
Rectifier. A.C. Mains 200 /250 v. 
Internal Modulation of 400 c.p.s. 
to a depth of 30% modulated 
or unmodulated H.F. output 
continuously variable 100 milli- 
volts. C.W. and mod. switch. 
variable A.F. output. Incorporat- 
ing magic eye as output indica- 
tor Accuracy plus or minus 2".,,. 
ONLY £6.19.6. Carr. 5 / -. 

BR NO NEW VARIABLE 
TRANSFORMERS. Input 230 
volts. Output 0 -240 volts, 5 amps. 
Brand new, only £8. Carr. 12/6. 

MARCONI CR100 RECEIVER 
60 kc /s -30 Mc /s. Internal A.C. 
power supply, crystal and audio 
filters, variable selectivity. Out- 
put for phones and speaker. Fully 
guaranteed. £18.10.0. Carr. 30/ -. 

ACCUMULA- 
TORS. 2 volts 16 
A.H. (unspillable). 
Ideal for 6 and 12 
volts supply, etc. 
Brand new. Original 
cartons. Size gin. x 
lin. x 2in. 56 each. 
P. & P. 1/6. 3 for 151 -. 
P. & P. 3/6. 6 for 
27/6. P. & P. 5/ -. 

MULTI -PURPOSE VALVE FILAMENT TESTER VT4I 
Pocket size ! Battery operated ! 80% of Radio and Television faults are 

GIVES I N S T A N T CHECK OF:- caused by Valves and Fuses which are the 
All Radio Valves. Built -in 7- and 9 -pin first components tested by a Service 
All Television Valves. Valve straighteners. Engineer when examining a faulty set. 
Circuit Continuity. Built -in Battery Test. Now, with this completely new and 

All TV and Radio Fuses. All Plot Lamps, revolutionary precision instrument. you 

Finished In black hammer case with gold 
can test your own Valves. Fuses, Con- 

front panel. Complete with internal p. &.p. tinuity and a large range of other radio 
batteries and ready for immediate use. 30,- 2/6. parts. Each component tested is shown 
FULLY GUARANTEED. " Good " or " Faulty " by a panel light. 

Callers : 87, Tottenham Court Road, London, W.I. 
Mail orders : (Dept. P), 32a, Coptic Street, London, W.C.I 

Telephone : MUSeum 9607 

FULLY ILLUS. 
CATALOGUE. 
I/3 Post Free. 
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March, 1960 PRACTICAL WIRELESS 905 

HARVERSON SURPLUS CO. LTD. 
48, Beddington Lane, Croydon, Surrey. 

PHONE : THORNTON HEATH 2577. 

MONAURAL AMPLIFIER 
This amplifier as illustrated, made by a leading manufacturer. Mullard 
Valves -ECC83, EL84 x EL84, EZ80. Bass, Treble and Volume on 
remote panel. Elegant Knobs. 

OUR PRICE £6. 19.6. Plus P. & P. 3/6. 

500 MICROAMETER 
A 4' panel mounting 500 

Microameter marked in ohms 
and ideal for building into a 

multi -range meter. 

Price £2.10.0. Plus P. & P. 

3/6. 

HARVERSON T.R.F. 
EASY FOUR KIT 

All parts and point -to -point 
wiring diagram. 

Our Price, £4.12.6. 
Plus P. & P. 3/6. 

CHANNEL TUNER 
12 Channel T.V. Turret Tuner 
by Clydon. 35 Mc /1.F. PCC84 
x PCF80. Band 1=1- 5 

Band 3=8-11 

BRAND NEW. 
Plus P. & P. 1/6. 

39/6. 

PLESSEY 
TWEETER 

This well -known Plessey 

3 -ohm Tweeter at our 
amazing price of 10/6. 
Tax Paid. Plus P. & P. 

1/6. 

TRANSISTOR by leading manu- 
facturer. First Grade Equivalent 
0C44. 11/6 each__6 for 60/.. 
THE WORLD FAMOUS 
E.M.I. ANGEL TRANSCRIP- 

TION P.U. (Model 17A) 
A Pick -up for the connoisseur 
originally priced at £17.10.0. The 
ast remaining few offered at 

£5.10.0. Plus P. & P. 5/ -. 

F.M. TUNER HEAD 

As illustrated - uses 

ECC83. Less Valve 
at 14/6. Plus P. &. P. 

1/6. Regret no 
diagrams available. 

THIS MONTH'S OFFER 
Small generator or motor. 12 v. with reduction gear. Has dozens of applications, ideal for the model 
maker. Don't miss this. 12/6 each. Plus P. & P. 2/ -. 
Twin Padded, Grey, with Maroon Tracer Mains Lead. Usually 10d. per yard. Our Price 25/- per 100 - 
yard coil. 
Printed circuit pots in banks of two or three : 

400 K. x 2 Meg., 5/- each. 2 Meg. x 200 K. x 2 Meg., 7/- each. 
60 Milliamp Chokes at per 6/- each. 
AMAZING SCOOP -Cossor 10" Tubes. 108 K. New and Boxed. 21/- each. Plus P. & P. 12/6. 
Few Only -Taylor Windsor Circuit Analysers. Reconditioned. A Snip at L12.0.0. Plus P. & P. 5/6. 
Woden P.P. O.P. Transformers. 20 watt. 4,500 ohm load. A bargain at 27/6. 
Taylor Windsor 240A Pattern Generator. Not new but perfect. L8.10.0 each. Plus P. & P. and 
Insurance 10/ -. 
12 Assorted Pots. Wire wound and carbon. Switched and unswitched -all useful sizes at 21/- the 
dozen. Plus P. & P. 1, -. 
Taylor Signal Generators. Type 65A or B. 
Not New -but Perfect. í8.I0.0 each. Plus P. & P. and Insurance 10/ -. 
Few only, 12" 3 ohm R.A. 8120P Mk. 2 at 32/6. Plus P. & P. 2/ -. Midget 2 gang .0005 at 4'- 
each. Plus P. & P. 10d. 
If YOU DO NOT SEE WHAT YOU WANT ON THIS PAGE -WE WILL GET IT FOR YOU Write for our list of small parts and accessories for the Constructor. Trade willingly supplied. 
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AUTO TRANSFORMERS. 50 watt I 
0- 110/115 -290250 v. 8 /11 each. 

906 PRACTICAL WIRELESS March, 1960 

R.S.C. HI -FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST. CAN BE ASSEMBLED IN 1 HOUR 
The Recorder incorporates the Latest Collard Mark IV Tape Transcriptor listed 
£25. The Linear LT45 High Quality Tape Amplifier listed £1212.0. High Flux P.M. 
Speaker listed 30-, empty Tape Spool, a Reel of Best Quality Tape 
listed 2210. and a Handsome Portable carrying Cabinet finished in veneered 
walnut, size 18in. x 131n. x 9in. high. 1 GNS. 

II.P. TERM/. Deposit listed £4 10.0, and circuit. Total cost nA aitW 3 gas. and 12 monthly if purchased Individually approx. £45. 29' Carr. .payments 53/9. Cash Performance equal to units m the £60- id 1718 price if settled in 3 mths. £80 class. Send S.A.E. for leaflet. -_ 

RI- Fl 10 WATT AMPLIFIERS 
Slightly store soiled 

feet order. Fitt d £5 19 9 
Córr 

Mollard valves. Dual inputs for " mike " and 
gram. etc. Bass and Treble Controls. High 
sensitivity and quality For 200 -250 v. A. C. 
mains. 

but guaranteed un- 

R.S.C. A8 HIGH FIDELITY 12 WATT AMPLIFIER 
Ultra Linear Push -Pull Amplifier with 
" Built -in " Tone Control. Pre -amp 
stages, high sensitivity, includes 5 
valves (807 outputs). High Quality 
sectionally wound output transformer. 
specially designed for Ultra Linear 
operation, and reliable small condensers 
of carrent manufacture. INDIVIDUAL 
CONTROLS FOR BASS AND TREBLE 
" Lift " and " Cut." Frequency response 
{3 ac. ß30.000 c /es. Six negative feed- 
back loops. Hum level 71 db. down. 
ONLY 70 millivolts INPUT required 
for FULL OUTPUT. Suitable for use 
with all makes and types of pink -ups 
and practically all microphones. Com- 
parable with the very best designs. 
For STANDING or 
LONG - PLAYING jt+ 
RECORDS. For 
MUSICAL INSTRU- 
MENTS such as STRING BASS. 
GUITARS, etc. OUTPUT SOCKET 
with plug provides 300 v. 30 mA. and 6.3 v. 
1.5a. For supply of a RADIO FEEDER 

NIT. Size approx. 12- 9-7in. For A.C. 
mains 200- 230 -250 v. 50 clos. Outputs for 3 
and 15 ohm speakers. Kit is complete to 
last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring 
diagrams supplied. Unapproachable value. 
at 97/15/- or factory built 451- extra. 
Carriage 101 -. 
If required louvred metal cover with 2 

1 -15-0 carrying handles can be supplies for 
18/9. Additional input sockets, with asso- 
ciate Vol. control so that two different 
inputs such as Gram and Mike' or 
Tape and Radio can be mixed. can be 
provided for 131- extra. Guaranteed 12 
months. 
TERMS on assembled two input model : 
DEPOSIT 1.8/9 and 12 monthly pay- 
ments, 18/9. 
HIGH FIDELITY MICROPHONES 
and SPEAKERS in stook. Keen cash 
prices or credit terms if supplied with 
amplifier. 

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

ACOS CRYSTAL MICROPHONES. 
Mie 40 hand or desk. Listed 45/ -. Only 29/9. 
Type 33-1. hand or desk. List price 50 / -. 
Brand new, cartoned. 3519. 39-1 Stick 
type. list price 5 gas. Brand new. 39/6_ 

EXTENSION 
SPEAKERS 

Ready for use in 
walnut veneered 
cabinet. 
61ín. 2 -3 ohms. 29/11. 
lin. 2-3 ohms, 35/9. 
Min, 2-3 ohms. 59//9. 
Very limited number, 

RECORDING TAPE AT BARGAIN 
PRICES. Leading makes. Brand New. 
P.V.C. based. 31n., 150ft.. 5/11: 225ft.. 
79 : Sin.. 600ft., 15/11 : 850ft., 22/6 ; 7in., 
1.700ft., 35/ , 
EMPTY SPOOLS. (Plastic.) 3ín., 2r9 
5in., 2,,11 ; 71n.. 319. 

R.S.C. MAINS TRANS 
Interleaved and Impregnated. Prim- 
aries 200 -230 -250 V. 50 e Screened. 
TOP SHROUDED DROP THROUGH 
250-0-250 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a... 17/9 
350-0350 v. W mA. 6.3 v. 2 a, 5 v. 2 a... 18/9 
2500 -250 v. 100 mA, 6.3 v. 4 a. 5 v. 3 a... 25/9 
300-0-303 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a... 25/9 
350 -0350 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 nlA, 6.3 v. 4 a. 5 v. 3 a... 28/9 

FULLY SHROUDED UPRIGHT 
250 -0-250 v. 60 mA, 6.3 v. 2 a, 5 v. 2 a. 

Midget type 21 -3-3i n. .. ... 17/9 
250-0-250 v. 100 mA, 6.3 v. 4 a. 5 v. 3 a... 26/9 
300-0-300 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a... 23/9 
350-0-350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a... 26/9 
300-0-300 v. 130 mA. 6.3 v. 4 a, 6.3 v. 1 a, 

for Mollard 510 Amplifier ... ... 35/9 
350 -0350 v. 150 mA, 6.3 v. 4 a. 5 v. 3 a... 35/9 
425-0-425 v. 200 mA, 6.3 v. 4 a, C.T. 

6.3 v. 4 a, C.T., 5 v. 3 a. Suitable 
Williamson Amplifier. etc.... ... 49/9 

COSSOR VHF /FM 
RADIO RECEIVER KITS 
Including 6 valves, Printed 
Circuit and Goodman s 
10' x 6' Elliptical Speaker. 
Pre -aligned I.F.T.s Made to 
limited numb r at -1 9-s 

STAAR GALAXY 4 -SPEED 
MIXER AUTO -CHANGERS 

Brand new, cartoned. Turnover apphire 
styli. Many exclusive features. Unique 
design motor virtually free from rumble. 
For 200 -250 v. A.C. mains. Only £5.19.6, 

PORTABLE CABINETS 
Full range of attractive 15/9 designs from 

SPECIAL OFFER Two tone Port- 
able cabinet, Gram amplifier. Steer. 
Changer and 71n. x 4ín. P.M. Speaker. 
10 ens. Carr. 10 /- or with B.S.R. 
UA8. 12 ans. 

THE SKYFOUR T.R.F. RECEIVER. 
A design of a 3 -valve Long aria 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 6X7. SP61. 
6V6G. Selectivity and quality are well up 
to standard, and simplicity of construc- 
tion is a special feature. Point -to-Point 
wiring diagrams, instructions and parts 
list, 1/9, Maximum building costs 24.19.8. 
Inc. attractive Walnut veneered wood 
cabinet 12ín. x 6í1n. x 51ín. 

R.S.C. PORTABLE 
TAPE RECORDER 

A completely assembled unit in attractive 
two -tone rexine covered carrying case. 

Excellent frequency response. Auto -erase. Fast 
rewind. Takes up to 51ín, tape spools. High Flux 
speaker, 3 watts output. Inputs for Carr. 10,6 
Radio /Gram and ' Mike.' For 2301 
250 v. 50 c.p.s. A.C. mains. Sen- 
sational value ! Price, including 

Mike' Reel of best quality tape 
and empty spool. Usual 12 months' guarantee. 
H.P. Terms: Deposit 44'- and 12 monthly payments 
of 33/4. 

GNS. 

R.S.C. BATTERYTO MAINS CONVERSION UNITS 
Type BMl. An all -dry 
battery eliminator. 
Size 54 x 41 x 21.n. 
approx, Completely 
replaces battery sup- 
plying 1.4 v. and 90 v. 
where A.C. mains 200- 
250 v. 50 c/s is avail- 
able. Suitable for all 
battery portable 
rebeivers requiring 
1.4 v. and 90 v. This 
includes latest low 
consumption types. 
Complete kit with 
ready to use. 46/9. 

diagrams. 39/9, or 

FORMERS (GU2RANTEF.D 
FILAMENT TRANSFORMERS 
All with 203 -250 v. 50 c/s, primaries 6.3 v. 
1.5 a, 5/9: 6.3 v. 2 a, 7/6; 0 -4-9.3 v. 2 a. 7/9: 
12 v. 1 a, 7/11: 6.3 v. 3 a, 8111: 9.3 v. S a. 
17/8. 

OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 

Small Pentode. 50006 to 30... ... 3/9 
Small Pentode ? /8,WOn to30 ... ... 3/9 
Standard Pentode 5.0000 to 30 ... 5/6 
Standard Pentode, 7/8,0000 to 30 ... 518 
10,0300 to 30 .. ... 5/8 
Push -Pull 10-12 watts 6V6 to 30 or 

Push-Pull 10-12 watts to match 617618/9 
to 3 -5 -3 or 1513 ... .. ... 19/9 

Push -Pull ELM to 3 or 150 ... 18/9 
Push -Pull 15.18 watts, 6L6, KT66 ... 22/9 
Push -Pull for Mollard 510 Ultra 
Push -Pull 20 watts, sectionally 

wound 6L6. KT66, etc., to 3 to 150... 47/9 

Type BM 2v 

Suppli 8 es120v. 
90 v. and 60 v., 40mA. 
and 2 v. 0.4 a. to 1 amp 
fully smoothed. There- 
by cofnpletelY re- 
placing both H.T. 
batteries an :1 L.T. 
2 v. accumulators 
when connected to 
A.C. mains supply 
200 -250 v. 51 a s. 
SUITABLE FOR :\ LL 
BATTERY RECEI- 

VERS normally using 2 v. accumulator. 
Complete kit of parts with diagram; and 
instructions. 49/9, or ready for use, d5 /6. 
ELIMINATOR TRANSFORMERS 
Primaries 200 -250 v..50 c /s. 
120 v. 40 mA. 5-3 -5 v. l a. ... ... 15/9 
90 v. 15 mA, 4-0-4 v. 500 mA.... ... 9/9 
SMOOTHING CHOKES 
159 mA. 7 -10 H 259 ohms... ... ... 11/9 
103 mA. 10 H 200 ohms ... ... ,.. 8/9 
80 mA. 10 H 350 ohms ... ... ... 5/9 
63 mA. 10 H 400 ohms , ... 4.11 
CHARGER TRANSFORMERS 
All with 200- 230-250 v. 50 c/s Primaries : 
0-9-15 v. 11 a. 12/9: 0 -9-15 v. 3 a, 18'9: 0-9-1i v. 5 a. 19'9: 0 -9-15 v. 6 a. 23/9. 

COLLARD CONQUEST 4 -SPEED 
AUTO -CHANGER with high fidelity 
Studio pick -up. Latest model. Brand 
new. Cartoned. For 200-250 v. 59 c.o.s. 
A.C. mains. Our orine 57.11.6. Carr. 1/5. 
COLLARD 4 -SPEED SINGLE 
PLAYER UNITS. Type AC/4/564 with 
turnover crystal head. 26.. .9. Carr. 4 6. 
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R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT 
A Nsoplete set of parts to cun- cruet. a : terco 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. 

-19 -6 

STEREO EQUIPMENT pppsOFFI:R. 
Comprising Aí2 2 }ia -19 

-6 matched Tn. 
Stereo 

a head 
LLUY and Acos TI0 Ster head 

with diamond stylus suit- Carr. 7B 
able most pick -ups. 

BUILD A TRANSISTORISED 
RECORD PLAYER to operate from 
6 v. Dry Batteries. Total 

LL 
Y4 
f1 -6 

cost of parts Only 
Unit is housed in attractive 
portable cabinet and will play standard 
lin. 45 r.p.m. records at ample output 
level. All parts available separately. 
i.e.. Garrard Player Unit with pick -up. 
£3.19.6. Portable Cabinet 29'6. 

R.S.C. 30 WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
emit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
73 db. down. Frequency response -(-3 db. 
30 -30.000 c /cs. A specially designed 
sectionally wound ultra linear output 
transformer 1s used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used, EF86, . 

EFTS:. 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 Olt PICK -UP IS 
SUITABLE. The unit is designed for 
C1.1' BS, SCHOOLS. THEATRES, 
DANCE HALLS or OUTDOOR FUNC- 
'III Wä, etc. For use with Electronic 
OR(. AN. GUITAR., STRING BASS, 
et'. For standard or long- playing records. 
O1 iTPUT 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 Gram and `Mike' can be 
mixed. Amplifier operates on 200 -250 v. 
S0 ces. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete kit of 

1 

parts with fully punched 

GN$. chassis and point -to -point 
wiring diagrams and in- 
structions. If required 

Carr. loi- 
cover as for AB can be 
supplied for 18/9. The 

amplifier ran he supplied, factory built 
with 12 months guarantee, for £13.19.6. 
TERMS: DEPOSIT 24/9 and 12 monthly 
payments of 24/9. 

LINEAR ' DIATONIC' 10-14 IVATT 
111011 FIDELITY PUSH -PULL 
ULTRA LINEAR AMPLIFIER. For 

2011 -250 v. A.C. mains. Valves ECC83, 
ECCR3. EL84, EL84, EZ81. Self -contained 
Pre -amp Tone Control stage. Separate 
Bass and Treble Controls. Independent 
' Mike ' and Gram input sockets. Outputs 
for 3 and 15 ohm speakers. Only 12 GNS.: 
or Deposit 22/3 plus 10/- carr. and 12 
monthly payments of 2213. Send S.A.E. 
for leaflet. 

LINEAR L50 50 WATT P.A. AMPLI- 
FIER. High quality and sensitivity. 
19 GNS. Send S.A.E. for leaflet. 

GARtRtARD 4- SPEED AUTO- 
CI HANGERS. Type RCI20H. Very 
limited number at only £10.19.6. Carr. 516. 

R.S.C. 3-4 WATT A7 
HIGH -GAIN AMPLIFIER 

For 200/250 v. 50 c /cs. Maias input. 
Appearance and Specification. with 
exception of output wattage. as A5. 
amplifier. Complete kit with dia- 
grams. £3.15.0. Car, . :I 6. 

R.S.C. 
(Leeds) Ltd. 

LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPI.IFIER. 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,ies. 
Output for 2 -3 ohm speaker. Three minia- 
ture Mullard valves used. Size of unit 
only 6- 5-52in. high. Guaranteed for 12 
months. Only £5/19/6. Send S.A.E. for 
illustrated leaflet. Terms. Deposit 22/6 
and 5 monthly payments of 22/6. 

\I I' \I RADI(IGRAM l'llAss 
IIIGI QUALITY 6 -8 LYATT Pt SG- 

PULL OUTPU l' 
For 200 -250 v. Mains. Long wave. Medium. 
F.M. and Gram. Complete with 8 B.V.A. 
valves. Guaranteed 12 months. Only 
22 GES. Or Deposit £2.12.0 and 9 
monthly payments of £2.12.0. 

_._ 

( % 
R.S.C. 4 -5 WATT AS HIGH -GAIN AMPLIFIER 

A highl- sensitive 4 -take quality amplifier for the 
home, small club, etc. Only 50 millivolts input is re- 
quired for full output so that it is suitable for use with 
the latest high fi(Ielit) pick -up heads. In audition tu 
all other types of pick -ups and practically all ' mite- '. 
Separate Bass and Treble Control. are pro, 
These give full long-playing record equal i -a liuu. 
Ilum level is negligible being 71db. down. 15 db. of 
negative feedback is used. H.T. of 300 v. 25 mA. 
and L.T. of 6.3 s'. 1.5 n. is available for the supply of a 
Radio Feeder Unit, or Tape -Deek pre- amplifier. For t.( 

main. input of 200- 230 -250 v. 50 c /s. Output for 2 -3 ohm speaker. ('ha.-,u 
abc m. Kit is complete in every detail and includes fully punched chac.i. si ini 
ice-opiate) with plue hammer finish and point -to -point wiring diagrams and lu- 
st ru et ions.Exceptional value u I only £4 /151 -, or assembled ready for use 25.'- extra. 
plu- 3'6 cary.: or Deposit 22 6 and 5 monthly payments of 22'6 for assembled unit. 
R.S.C. PORTABLE GUITAR 

AMPLIFIERS 
Junior 5 watt, high Quality output. 
Separate Bass and Treble 'Cut' and 
' Boost ' controls. Sensitivity 15 m.v., 
Twin inputs. High Flux 81n. Lousdpeaker 
`built -in '. Handsome, strongly made 
Cabinet (size approx. 14 x 14 x 7m.) finished 
In satin walnut, and Fitt ed carrying 
handle. H.P. Terms. 

£8 
-i 

9 -6 Carr. Deposit £1 and 8 L u 7'8 monthly payments 
of £1. 
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 12 in. for Bass notes and a 
7 x 4 m. elliptical for Treble. Cabinet Is 
well made and finished satin walnut. 
Size approx. 18 x 18 x 8 in. 

H.P. Terms. Deposit 2316 and /l- 
12 monthly payments of 23/6. y GNS. 
Both models for 200 -250 v. A.C. 
mains. Carr, 101- 

1211. 10 WATT 111611 QUALITY' 
LOUD - 
SI'EAK- 

I its IN 
l'111.111ED 
N I. \t'I' 
1 1 \ 15111 :1) 
l A B 1 N 1'. l' 

Gauss 12,000 
1 nes.Speech 
,oil 3 ohms 
or 15 ohms. 
Only £4.19.6 
Carr. 5/ -. 
Perms : De- 
n it 11- 

and mr.th'. papu.r n' Il 
12 in. 20 WATT it -1 I LOUD- 
SPEAKERS IN C'ABI \I. I is. maize 18 x 
18 x 8 in. Finish as above. l'rrna >: Deposit 
13110 and 12 monthly payments of 13/10. 
Only £7.1.9.8. Carr. 816. 

PLESSEY DUAL CONCENTRIC 12in. 
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 A8 or similar amplifier. 
Rated 10 watts. Price only £5'17 6. 

Ili -Fi CRYSTAL PICK -UP 111. \ O.. 
(Turnover type with sapphire aida 
HGP59. Standard replacement for Gar- 
card and B.S.R. B.S.R. F'ul -E, Garrard 
GC2. 19/9. 
l'0IYI71 PACK KIT. Output 250 v. 50 
mA, fully smoothed and 6.3 v. 1.5 a. Con- 
sisting of Mains Trans.. Selenium Recti- 
fier. Smoothing Choke, Double Electroly- 
tic Condenser, Chassis 6in. x 31ín. and 
Circuit. Only 18/9. 
P.M. SPEAKERS. 2 -3 ohm, 211n. Perdio 
21'9. 5in., 17/9. 61ín., 16'9. lin., 19.9. 
8 x 5in. 2519. 101n. 26/9. 10 x 6in. 29'9. 
12in. 29/11. 101n. W.B. " Stentorian " 
3 or 15 ohms type HF1012 10 watts. hi- 
fidelity type. Recommended for use with 
our A8 Amplifier, £4.10.9. 12ín. Plessey 
3 ohms 10 watts 112,000 lines). 59,6. 
TWEETERS. Plessey 3 ohms 19'9. 
GL3A MINIATURE 2 -3 WATT GR. \\t 
AAII'LIFIER. For use with any sin.: 
or auto -change unit. Output for 2 -3 
speaker. For 200 -250 v. 50 e p.s. A.C. main, 
Over -all size 1121n. x 21ín. 2.1 M. Controls 
Vol. and Tone with switch. Guaranteed 
12 months. Only 59 6. 

SUPERFIET FEEDER ('NIT. Design of 
a high quality Radio Tuner Unit (specially 
suitable for use with any of our Ampli- 
fiers). Delayed A.V.C. employed. The 
W.Ch. Sw. incorporates Gram position. 
Controls are Tuning. W.Ch. and Vol. only 
250 v. 15 mA. H.T. and L.T. of 6.3 v. 1 amp. 
required from amplifier. Size of unit ap- 
prox. 9 -6 -7in. high. Simple alignment pro- 
cedure Point -to -Point wiring diagrams. 
instructions and priced parts list with 
illustration. 2.6. Total building cosy 
£4,15, -. For descriptive leaflet send S.A.E. 

F.M.I. 4- SPEED SINGLE RECORD PHILIPS CONCENTRIC (Dual Cone) PLAYER UNITS with turn -over crystal 
10in. P.V. SPEAKERS. 3 -5 ohms, head for Stereo and Monaural. Only Limited number at only 2919. £6 19'9. carr. 4'6. 

TERMS : C.W.O. or C.O.D. No C.O.D. under £1. Post 1/9 extra under £2: 2/9 extra coder £5. 
Open 9 to 6: Weds. until I p.m. Trade supplied. S.A.E. with all enquiries. 

BRADFORD, MANCHESTER Mail Orders to 29 -31 Moorfield Rd., Leeds I2. 
Callers to 5 and 7 County (Mecca) Arcade, [inmate, Leeds I, 

and LEEDS and 8 -10 Brown Sc. (Market St.). Manchester 2, 
or 56, Morley Street, (Next to Majestic Ballroom) Bradford. 
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908 PRACTICAL WIRELESS March, 1960 

BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS. 38 CHALCOT ROAD, 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. SERV:CE. 

0A2 
OB2 
OZ4 

ANY 
17/6 
17/6 
6/- 

A3 3/- 
A5 6 - 
A7 I5'- 
C5 12'5 
DS 9 - 
D6 13 6 

H5GT II - 

L4 6 - 

LDS 5 - 

LN5 5 - 

NSGT II '- 
R5 7 6 
54 
SS 7/6 
T4 6/- 
US IO/- 

2A7 10/6 
2P 26/6 
2X2 4/6 
3A4 7/- 
3A5 10/6 
3B7 12/6 
3D6 5/- 
3Q4 7/6 
3QSGT 9/6 
354 7/6 
3V4 7/6 
5R4GY 17/6 
5U4G 8/6 
5V4G II!- 
5Y3G 8/- 
5Y3GT 7j6 
5Z3 12/5 
5Z4G 10/6 
5Z4GT 12/6 
6A7 26/6 
6A8 13/- 
6A87 8/- 
6A88 10/6 
6AC7 6/6 
6AG5 6/S 
6AK5 8/- 
6AL5 5/6 
6AM6 5/6 
6AQ5 8/6 
6AT6 8/5 
6AU6 10/6 
6AV6 12/7 
687 10/5 
6B8G 4/6 
6B8GT 5/- 
6BA6 7/5 
6BE6 7/6 
6BG6G 23/3 
6BH6 9/- 
6816 7/6 
6BQ7A 15/- 
68R7 2313 
613W6 10/6 
6BW7 7/- 
6BX6 7/- 
6C4 7/- 
6CSG 6/6 
6C6 6/6 

ORDER 
6C8 12/6 
6C9 12/6 
6C10 10/6 
6CD6G 3616 
6CH6 12/6 
6D3 19/11 
6D6 6/6 
6E5 12/6 
6F1 26/6 
6F6G 7/- 
6F6GTM 8/- 
6F3 12/6 
6F1 I 17/3 
6F12 5/6 
6F13 I116 
6914 26/6 
6F15 15/3 
6F16 9/6 
6F17 12/6 
6F32 10/6 
6F33 7/6 
6G6 6/6 
6H6GTG 3/- 
6H6GTM 3/6 
615G 5/- 
6J5GTG 5/6 
615GTM 6/- 
616 5/6 
6J7G 6/- 
617GT 10/6 
6K6GT 8/- 
6K7G 5/- 
6K7GT 6/- 
6K8G 8/- 
3K8GTG 

12/6 
6K25 19/11 
6L1 23/3 
6L6G 9/6 
6L6M 12/6 
6L7GT 12/6 
6L18 13/- 
6L19 23/3 
6LD3 8/6 
6L1320 IS/I I 
6N7 8/- 
6PI 19/3 
6P25 12/6 
6P28 26/6 
6Q7G 8/- 
6Q7GT 11/- 
6R7G 10/- 
6SA7GT 8/6 
65C7 10/6 
6SG7GT 8/- 
65H7GT 8/- 
6SJ7GT 8/- 
6SK7GT 8/- 
6SL7GT 8/- 
65N7GT 6/6 
6SQ7GT 9/- 
6SS7GT 8/- 
6U4GT 12/6 
6USG 7/6 
6U7G 8/6 
6V6G 7/- 
6V6GTG 8/- 

INSURED 
6X4 6/6 
6X5GT 6/- 
6/301.2 10/- 
7A7 12/6 
7B6 21/3 
7B7 8/6 
7C5 8/- 
7C6 8/- 
7D8 23/3 
7H7 8/- 
7R7 12/6 
757 10/6 
7V7 8/6 
7Y4 8/- 
7Z4 18/7 
8D2 3/6 
8D3 5/6 
9BW6 15/3 
9D2 4/- 
Ix1 12/- 
I0C2 26/6 
10D2 I2/- 
1091 17/6 
1099 10/6 
IOLD3 8/6 
IOLD11 

15/II 
IOP13 15/6 
I0P14 19/3 
IID3 24/7 
12A6 6/6 
I2AC6 15/3 
12AD6 17/3 
12AE6 13/11 
12AH7 8/- 
12AH8 12/6 
I2AT6 7/6 
12AT7 8/- 
12AU6 23/3 
12AU7 7/6 
12AV6 12/7 
I2AX7 8/- 
12BA6 8/- 
128E6 10/- 
12BH7 21/3 
12E1 30/- 
I2JSGT 4/6 
I2J7GT 10/6 
12K5 17/11 
I2K7GT 6/6 
I2K8GT I4/- 
12Q7GT 6/6 
12SA7 8/6 
12SC7 8/6 
125G7 8/6 
12SH7 8/6 
12517 8/6 
12SK7 8/6 
12SQ7 12/6 
12SR7 8/6 
12Y4 10/6 
1486 19/3 
14H7 23/3 
1457 27/10 
1501 26/6 
18 23/3 
19AQ5 10/6 

AGAINST 
19BG6G 

23/3 
19H1 10/- 
20D1 15/3 
20F2 26/6 
20LI 26/6 
20PI 26/6 
20P3 23/3 
20P5 23/3 
25A6G I I/- 
25L6GT 10/- 
25U4 16/7 
25Y5 10/6 
25Y5G 10/- 
25Z4G 9/6 
25Z5 10/6 
25Z6G I0/- 
25Z6GT 

16/7 
27SU 19/11 
28D7 7f- 
30C1 8/- 
30F5 7/- 
30FLI 10/- 
30L1 8/- 
30115 I4/- 
30PI2 8/- 
30P16 8/- 
30PLI 11/6 
31 7/6 
33A/158M 

30/- 
35/51 12/6 
35A5 21/3 
35L6GT 9/6 
35W4 7/6 
35Z3 10/6 
35Z4 6/6 
35ZSGT 9/- 
41MTL 8/- 
42 23/3 
43 12/6 
5005 12/6 
50CD6G 

36/6 
SOL6GT 9/6 
53KU 19/I I 

72 4/6 
75 24/7 
77 8/- 
78 8/6 
80 9/- 
83 15/- 
83V 12/6 
85A2 15/- 
15082 IS/- 
I85BT 33/2 
195BTA 33/2 
304 10/6 
305 10/6 
402Pen/A 

23/3 
907 7/6 
956 3/- 
1821 16/7 
5763 12/S 
7193 5/- 

DAMAGE IN 
7475 7/6 
9002 5/6 
AC/PEN 

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

AC2PEN/ 
DD 26/6 

ACSPEN 
23/3 

ACEPEN 7/6 
AC/SG 23/3 
AC/TP 33/2 
AC/VPI 151- 
AC/VP2 23/3 
ATP4 5/- 
AZI 18/7 
AZ3I 10/- 
AZ4I 13/1I 
B36 24/7 
BL63 7/6 
CI 12/6 
CIC 12/6 
CELI 26/6 
CBL3I 23/3 
CCH35 23/3 
CK506 6/6 
CL33 19/3 
CV63 10/6 
CV27I 10/6 
CV428 30/- 
CYI 18/7 
CY3I 16/7 
DI 3/- 
13I5 10/6 
D63 S/- 
D77 5/6 
DAC32 IV- 
DAF9I 7/6 
DAF96 9/- 
DD41 13/11 
DF33 II/- 
DF66 15/- 
DF70 15/- 
DF91 6/- 
D996 9/- 
DF97 9/- 
DH30 15/6 
DH63 8/- 
DH63(Met) 

17/6 
DH76 6/6 
DH77 8/6 
DH101 28/6 
DHI0713/11 
DK32 15/- 
DK40 21/3 
DK9I 7/6 
DK92 10/6 
DK96 9/- 
DL33 9/6 
DL66 15/- 
DL68 15/- 
DL92 7/6 
DL94 7/6 
DL96 9/- 
DM70 7/6 
EA50 2/- 

TRANSIT 
EABC80 9/- 
EAC91 7/6 
EAF42 9/6 
EB34 2/6 
EB4I 8/6 
EB9I 5/6 
EBC3 23/3 
EBC33 7/- 
EBC4I 8/6 
EBC8I 6/- 
EBF80 I0/- 
EBF83 13/11 
EBF89 9/6 
EBL2I 23/3 
EBL3I 23/3 
EC52 5/6 
EC54 6/- 
EC70 12/6 
EC92 13/3 
ECC32 10/6 
ECC33 8/6 
ECC34 24/7 
ECC35 8/6 
ECC40 23/3 
ECC8I 8/- 
ECC82 7/6 
ECC83 8/- 
ECC84 9/6 
ECC85 8/6 
ECC8823/II 
ECC9I 5/6 
ECF80 11/6 
ECF82 10/6 
ECH3 26/6 
ECH21 23/3 
ECH35 9/6 
ECH42 10/6 
ECH8I 9/- 
ECH83 13/11 
ECL80 10/6 
ECL82 10/6 
ECL83 19/3 
EF9 23/3 
EF22 14/- 
EF36 6/- 
EF37A 8/- 
EF39 5/6 
EF40 15/- 
EF4I 9/6 
EF42 11/6 
EF50(A) 7/- 
EF50(E) 5/- 
EF54 5/- 
EF73 10/6 
EF80 7/- 
EF85 7/- 
EF86 12/6 
EF89 9/- 
EF91 5/6 
EF92 5/5 
EF97 13/3 
EF98 13/3 
EK32 8/6 
EL32 5/6 
EL33 12/6 
EL34 15/- 
EL38 26/6 

FOR ONLY 
EL4I 9/- 
EL42 13/1I 
EL8I 12/6 
EL84 8/6 
EL85 13/II 
EL9I 5/- 
EL95 10/6 
EM34 10/- 
EM7I 23/3 
EM80 9/6 
EM8I 9/6 
EM84 10/6 
ENSI 37/- 
EYSI 9/6 
EY83 16/7 
EY84 14/- 
EY86 10/- 
EZ35 6/- 
EZ40 7/6 
EZ4I 7/6 
EZBO 7/- 
EZ6I 7/- 
FC2A 24/7 
FC4 15/- 
FCI3 26/6 
FCI3C 26/6 
FW4/500 

9f- 
FW4/800 

9/- 
GZ30 10/6 
GZ32 12/- 
GZ34 14/- 
H30 5/- 
H63 12/6 
HABC80 

13/6 
HL23 10/6 
HL23DD 

17/3 
HL4I 12/6 
HL41DD 

19/3 
HL42DD 

19/3 
1iN309 24/7 
HVR2 20/- 
HVR2A 6/- 
KF35 8/6 
KK32 21/11 
KL35 8/6 
KLL32 24/7 
KT2 5/- 
KT33C 10/- 
KT36 29/10 
KT41 26/6 
KT44 15/- 
KT6I 12/6 
KT63 7/- 
KT66 I5/- 
KT88 22/6 
KTW6I 8/- 
KTW62 8/- 
KTW63 8/- 
KTZ4I 8/- 
KTZ63 10/6 
L63 6/- 

6d. EXTRA. 
LN152 10/61QSI50/I5 
LN309 I1/6 
MH4(C) 7/- 
MHL4 7/6 
MHLD6 12/6 
ML4 12/6 
MUI4 9/- 
MX40 15/- 
N37 19/1I 
N78 19/1I 
N108 19/I1 
N308 20/7 
N339 29/IO 
P61 3/6 
PABC80 

13/11 
PCC84 8/- 
PCC85 9/6 
PCC8823/II 
PCC89 14'-TP22 
PCF80 8 - 
PCF82 I 16 
PCL82 12 6 

PCL83 I 16 
PCL84 12 6 

PENA4 23 3 

PENB4 26 6 
PEN4DD 

26/6 
PEN2519/11 
PEN36C 

10/6 
PEN40DD 

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

26/6 
PEN46 7/6 
PEN38323/3 
PEN453DD 

33/2 
PEN/DD 
4020 33/2 
PL33 19/3 
PL36 14/- 
PL38 26/6 
PL8I 12/6 
PL82 8/- 
PL83 9/- 
PL84 12/8 
PL820 18/7 
PM2B 12/6 
PMI2 6/6 
PMI2M 6/6 
PM24M 21/3 
PX4 10,16 
PX25 59/8 
PY3I 16/7 
PY32 17/I I 

PY80 7/6 
PY8I 9/- 
PY82 7/- 
PY83 9/; 
PZ30 19/I I 

QP2I 7/- 
QP25 IS/- 

10/6 
R12 9/6 
R18 14/- 
R19 19/11 
S130 15/- 
506 I2/- 
SP4(7) 15/- 
SP4I 3/6 
SP42 12/6 
SP6I 3/6 
SU25 26/6 
SU6I 9/6 
T41 23/3 
TDD4 24/7 
TH4B IS/- 
TH4I 26/6 
TH233 33/2 
TI-12321 20/- 

15/- 
TP25 19/6 
TP2620 33/2 
TY86F 13/3 
U12,14 I2/- 
U16 12/- 
U18/20 9/- 
U22 8/- 
U24 29/10 
U25 17 II 
U26 I0/- 
U31 9/6 
U33 26/6 
U35 26/6 
U37 26/6 
U43 9/6 
U45 9/6 
USO 8/- 
U52 8/6 
U54 19/11 
U76 6/6 
U78 6/6 
U107 16/7 
U191 16/7 
U201 16/7 
U251 14/- 
U281 19/I I 

U282 22/7 
U301 23/3 
U329 14/- 
U339 16/7 
U403 16/7 
U404 8/6 
U801 29/10 
U4020 16/7 
UABC80 9/- 
UAF42 9/6 
U841 12/- 
UBC4I 8/6 
UBC8I 11/4 
UBF80 9/- 
UBF89 9/6 
UBL2I 23/3 
UCC84 14/7 
UCC85 9/- 
UCF80 16/7 
UCH2I 23/3 
UCH42 9/6 

UCH8I 9/6 
UCL82 11/6 
UCL83 19/3 
UF41 9/- 
UF42 12/6 
UF80 10/6 
UF85 10/6 
UF86 17/11 
UF89 9,/- 
UL4I 9'- 
UL44 76 6 
UL46 14 6 
UL84 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 
UY2I 16i6 
UY4I 76 
UY85 7 - 

VMS41 23 3 

VP2(7) 12 6 

VP4(7) 15 - 

VP2B 14 6 
VP4B 23 3 

VPI3C 7 - 

VP23 6 6 

VP4I 6,6 
VRI05/30 

9/- 
VRI50/30 

9/- 
VT61A 5/- 
VT501 5/ 
W6IM 26/6 
W76 6/6 
W81M 6i- 
W107 15/3 
W729 18/7 
X24M 24/7 
X31 26/6 
X4I 15/- 
X61(CI 12/6 
X6IM 26/6 
X63 10/- 
X65 12/6 
X66 12/6 
X76M 14/- 
X79 21/3 
X79 21/3 
X101 33/2 
X109 17/3 
XD(I.5) 6/6 
XFGI 18/- 
XFYI2 9/6 
XFY34 17/6 
XH(1.5) 6/6 
XSG(I.5) 

6/6 
Y63 7/6 
Z63 10/6 
Z66 20/- 
Z77 5/6 

FULL RANGE OF TRANSISTORS 

NEW METAL 
DRM-IB 15/4 
DRM-2B 16/2 
DRM-3B 23/3 
LW7 2I/- 
RM-0 7/II 

VOLUME CONTROLS 
vith long spindle 

-ole switch, 4/6 
50K, 

.1 meg. 

AND 
ECEÌP'f 

RECTIFIERS-FULLY 
RM-I 7f- 
RM-2 9/- 
RM-3 9/6 
RM-4 16/- 
RM-5 19 6 

Standard 
and 8 x 8 x 8 m 

each. 32 x 32 mrd., 
100K64 x 120 mfd., 

2 meg. 60 x 250 mfd., 

IÌIlSI:LF ADDRF.''EI) ËÑVFLCOYINICAL 
GUARANTEED Technical leaflet 

WX3 3/61 14A100 27/- 
WX4 3/6 I4A124 28/- 
WX6 3/6 14A163 38/- 
I4A86 17'6 148130 35/- 
14A97 251- 148261 11/6 

Can ELECTROLYTIC CONDENSERS 
d., 400 v. 3/6 100 x 400 mfd., 275 v. 12/6 32 

450 v. 5/9 100 mfd., 275 v. 2/61 8 
350 v. 8/3!200 mfd., 275 v. 3/6 16 

275 v. 9/6 100 x 200 mfd., 275 v. 9/6132 

DATA 

on Metal Rectifiers 
I4RA I-2-8-2 17/6 
I4RA 1-2-8-3 2I/- 
I4RA 2-I-16-I 21/- 
I6RC I-I-16-I 8/6 
I6RD 2-2-8-I I2/- 

Wire-ended 
mfd., 350 v. 2/6 
mfd., 450 v. 1/9 
mfd., 450 v. 2/9 
mfd., 450 v. 3/9 

AND 

8 
16 
32 

8 

PRICES FREE ON 

free on receipt of S.A.E. 
I6RE 2-1-8-1 8/6 
I8RA I-1-8-I 4/6 
I8RA 1-I-16-I 6/6 
IBRA I-2-8-1 11/- 
18RD 2-2-8-1 15/- 

Tubular 
x 8 mkt., 450 v. 3/- 
x 16 mfd., 450 v. 4/- 
x 32 m(d., 350 v. 4/- 
x 16 mfd., 450 v. 3/9 ' NFSS: CASH WITH ORDER OR C.O.D. ONLY. POST/PACKING CHARGES 6d. PER ITEM . C.O.D. 2/6 

VALUE £3 UPWARDS POST FREE. ALL VALVES BOXED, FULLY GUARANTEED. AND 
ED FROM THE WORLD'S FINEST MANUFACTURERS. PERSONAL SHOPPERS WELCOME FROM 
N,yS 1 p.m. CATALOGUE OF OVER 1.000 DIFFERENT VALVES, WITH FULL TERMS OF 

ASE ENQUIRE FOR ANY ITEM NOT LISTED WITH S.A.E. 
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D.C. OSCILLOSCOPE 
A.C. MAINS 200 -250 VOLTS 

..Nn?::.i:' SIMPLIFIED SERVICING 
PROBLEMS WHEN USING 

THE 
'TESTGEAR'SCOPE 

3in. D.C. OSCILLOSCOPE 
Engineered to precision stand- 
ards. this high -grade instrument 
taa made available at the lowest 
possible price, incorporating 
she essential features usually 
,a..ociated with luxury instru- 

O Tents. 
This " SCOPE " will appeal 
particularly to Service Engin- 
eers and Amateurs. A high gain. 
extremely stable differential 

)' -angNi nrt +u mt t'.ii. Provides ample sensitivity with A.C. 
or D.C. inputs. Especially suitable for measurement of transis- 
tor operating conditions where maintenance of D.C. levels is 
of paramount importance. Push -pull X amplifier ; Fly -back 
suppression ; Internal Time -base Scan Waveform available for 
external use ; pulse output available for checking T.V. Line 
0/P Transformers, etc. ; Provision for external X 1/ P and CRT. 
Brightness Modulation. Size 101n. high, 6fln. wide. tin. deep. 
Wgt. 111 lbs. £15.15.0. plus P. & P. 7/6. or 30'- deposit, plus 
P. & P. 7/6 and 12 monthly payments of 26/6. 

FILL 12 MONTHS' t.l -.\ It.\N'l'FI/ INCLUDING 
VAL \i" \ \It ft 11E. 

8 -WATT PUSH -PULL 
AMPLIFIER 

COMPLETE WITII CRYS- 
TAL MIKE AND lin. 

LOUDSPEAKER 
A.C. mains 200 -250 v. Size 10 /in. 
x tiro. x 21ín. Incorporating 6 
valves. H.F. pen., 2 triodes. 2 
output pens and rectifier. For 
use with all makes and type 
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 K ce., 

2 db 1 4 db down to 20 Kies. Output 8 watts at 5% total distor- 
tion. Noise level 90 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 £4.19.6 lus 
Guitars, etc. P. & 

PP.7/6. 
or 201- deposit Plus P. & P. 76. and 4 monthly payments of 231 -. 

2- TRANSISTOR 
POCKET RADIO 

Plus Germanium diode, fully 
tuneable over medium and long 
waves. Size 311n. x 41in. n iln. 
Complete set of components 
including case, 2 transistors and 
earpiece (less batteries). 

19/6 r. Pki,. 1/6. 

Point to point wiring diagram 
-5,it 1/6. free with kit. 

PUSH -!FULL OUTPUT STAGE 
Inclusive of ti i.rsistors with input and output transformers to match r' ohms -1 eerh coil, suitable for use with the above kit. 
( umplete kir o. parts including transistors. 

19/6 P &PS116. Point to point wiring diagram 1!6, free with kit. 

A.C. /D.C. POCKET MULTI -METER KIT 
Comprising tin. moving coil meter. 
scale calibrated in A.C. /D.C. volts, 
ohms and milllamps. 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). 
T oegle switch, resistor and rectifier. 
In grey hammer finish case. 

19/6 
Plus 

P. P5 
Built and tested 

P. & 7 6 extra. 
Point to point win ng d!t -gram 1. -, free with kit. 

SIGNAL GENERATORS 
Cash £6.19.6 or 25'- deposit and 
ti monthly payments of 216. 
Post and Packing 5 ' 

Coverage 100 Ke /s -100 \Ir - 
on fundamentals and 100\/, 
to 200 Me /s on harnton:, -, 
Metal case loin. x 0;ìn. a 

51in., grey hammer finioti 
Incorporating three miniature 
valves and Metal Rectifier. 
A.C. Mains 200/250 v. Internal 
Modulation of 900 c.p.s. to a 
depth nt 30 ; hlodulilcd 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 Di. 

Cash £4.19.6 or 25/- deposit 
and 4 monthly payments of 
21/6. Plus Postage and 
Packing, 5 / -. 

Coverage 120 Kc /s-84 Mc's. 
Metal case loin. x 61in. s 
41ín. Size of scale, 61ín. s 
Olin. 2 valves and rectifier. 
A.C. mains 2230 -250 v. Internal 
modulation of 900 c p.s. to a 
depth of 30e,, modulated or 
unmodulated R.F. output 
continuously variable 100 
millivolts. C.W. and mod. 
switch variable A.D. output and moving coil output meter. Grey hammer finished case and white panel. Accuracy plus or minus 2°/,. 

B.S.R. MONARCH 
UA8 WITH 

FUL -FI HEAD 

9 -speed plays 10 records 12in. 10in 
or 71n. at 16, 33. 45 or 78 r.p.m. 
Intermixes 7in., loin and 12in. records 
of the same speed. Has manual play 
position ; colour brown Dimensions: 
121in. x 101ln. Space required above 
baseboard 41in., below baseboard 
21ín. Fitted with Full -Fi turnover 
crystal head. 

£6.19.6 Plus 5'- Postage 
& Packing. 

With Stereo Head, 67.19.6, plus 
51- P. & P. 

CHANNEL TUNER 
Will tune to all Band I 
and Band III stations. 
BRAND NEW by famous 
manufacturer. Complete 
with PCC84 and PCF80 
valves (In series) LF. 
16-19 or 33 -38. Also can 
he modified as an aerial 
convertor (instructions 
supplied). 
Complete with knobs. 
22/a Plus 3//6 P. & P. 

HEATER TRANSFORMER to suit the above, 200 -250 v.. 8' -. Plus 18 P. & P. 

MAINS TRANSFORMERS 
All with tapped primaries. 200 -250 volts. 0 -160, 180, 200 v., 60 ma., 
C.3 v. 2 amps. 10 /6. 320 -0 -320 v. 75 ma., 6.3 v.. 2.5 amp., 5 v., 2 amp., 
10/8. 260 -0- 280, 80 ma, 6.3 v. 2 amp., 6.3 v. 1 amp., 10,6. Postage and packing on the above 3/ -. 

RADIO CHASSIS 
A.('. MAINS 200/250 V. Medium R Long Wave Superhet. 
4 valve and rectifier. Complete with Bin. P.M. speaker. Valve line -up 6K8, 6K7, 6Q7. EL32 and rectifier. These have been used but 
and valveserviced FULLY GUARANTEED. 42/6 pus& P 

F.M. TUNER UNIT 
Permeability tuned, by famous German Manufacturer. Coverage 
88 -100 MGs. Complete with ECC85. C Plus 
Size 41n. x 2ln. x 21n. 25- P. & P. 1.6. Circuit diagram L -. free with unit. 10.7 Mc's I.F. and Discrim- inator Coil, 2/6 pair. 

RADIO & T.V. COMPONENTS (Acton) LTD. 
23 NIGH STREET, ACTON, LONDON, W.3. 

All enquiries S.A.E. Goods not dispatched outside U.K. 
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COMPLETE V.H.F./A.M. RADIO FOR 
Brand new set, in superb walnut cabinet f l2 12 O (size 19" x 81" x 141" high). Covering 80- 
100 Mc; s. 16-49 M., 200 -500 M. and 
1,200 -2,000 M. Mains trans. 200 -250 v. 
with 3 tappings. Ferrite rod aerial for A.M. Controls : 

volume on%off tone, tuning, w,change, Gram. and ext. 
speaker position provided. Fully guaranteed. Post and 
packing 5- extra. 

TRANSISTOR 

KIT 

March, 1960 

COSSOR MELODY MINOR MODEL 565 

A transportable Model 
of Ultra Lightweight 
design for use on 200/ 
250 v. Mains D.C. or 
A.C., 40.100 c s. Us- 
ing 4 valves UCH8I, 
UBF89, ÚY85, UCL82 
and Internal Ferrite 
Aerial. 
LIST PRICE 141 gns. 

OUR 
PRICE £8.17.6 

p. & p. 2 (i 

A six Transistor pocket 
radio, can be built for 

£9. 19.6 
plus 3/6 post. Full 

medium and long wave superhet. Printed circuit construction, 
using latest miniature components, 21" moving coil speaker, 
Ferrite Aerial. Choice of an attractive plastic cabinet in 
Cream, Blue or Red. Complete easy -to-build instruction 
hook included. All Parts Sold Separately. 

AMPLIFIER AND 
CABINET 3 -watt Am- 

plifier, using 
an ECL82 Valve and Metal 
Rectifier, housed in a modern 
attractive styled walnut 
cabinet with 5" P/M Speaker 
and on /off and 
tone controls. £4. 1 2.6 P'& p. 
Can be sold for ? t,. 

AUTO -CHANGERS 
BRAND NEW OFFER 
COLLARO 

4 -SPEED 
AUTO- CHANGERS 

Incorporating auto and 
manual control. Com- 
plete with Studio crystal 
p.u. and sapphire stylus. 
Plus 3( p. & p. 

OUR 
PRICE 

í7.9.b 

Convert your Battery 
Set to Mains with a 

COSSOR BATTERY 
ELIMINATOR 

MU2. For operation on 
200/250 v. 50 c/s A.C. 
mains. Output : 

1.5 v. 125 mA. ; H.T., 
90 v. 10 mA. 
LIST PRICE 3 gns. 
OUR 17 /e p. 

2/6 
P. 

PRICE V1 vv 

SPEAKERS 
31 in. Speaker ... 17,6 
5 in. ,.. l5;- 
64 in. ... 16/6 
8 in. ,., 17/6 6x4in. ... 15/- 
8 x 5 in. ... 19/6 
10 x 6 in.,, ... 25/- 
12 in. , ... 32/6 

AMPLIFIER KIT 
This is the famous Cossor 562K. 
3 -watt Audio Amplifier Kit. 
using 1 EF86, 6BQ5 and 5V4 

valves, a 10" x 6' elliptical 
speaker and a 4" round speaker. 
This kit can be easily assembled 
to provide a compact and versa- 

tile printed circuit amplifier 
suitable for operation from radio 
microphone gramophone inputs. 
The circuit design includes nega- 
tive feed -back and high perfor- 
mance loudspeakers, an easy. 

to -build instruction pamphlet. 
Original list price £9.15.0. 

OUR PRICE £5.19.6 r'2'6' 

B.S.R. 4 -spd. mixer Auto - 
changer type UA8, complete 
with latest B.S.R. " ful -fi." 
Carr. & Pkg. 36. £6.19.6. 

SUB MINIATURE CONDENSERS 

8 pF x 6 volt. 
10pFx6volt. 
30 pF x 6 volt. 
50 pF x 6 volt. 
100 pF x 25 volt. 

ALL AT 2/3 EACH 

MAINS 
TRANSFORMERS 

M.T.I 250,'250 80 m!a, 19/6. 
M.T.2 350/350 80 m /a, 19/6. 
M.T.3 0/30 volts tapped, 19/6. 
M.T.4 150 watt Auto Transformer, 19; 6. 
M.T.5 Battery Charger 4 amp., 19'6. 
M.T.5a Battery Charger 1/ amp., 16 6. 

STANDARD 
ELECTROLYTICS 

8 pF x 450 volt, 118. 
8 x 8 x 450 volt, 2'4. 
16 mf. x 450 volt, 2 3. 
16 x 16 x 450 volt, 36. 
32 pF x 450 volt, 3 6. 
32 x 32 x 450 volt, 5 6. 

BARGAIN 

OFFER 
17" Tube by well -known manu- 
facturer Type CME /1702 (Sub- 
standard). Price 

drJ 
£5.19 

(Callers only.) .7 v 6` 

WIRECOMP ELECTRONICS 
ARROW ROAD, LONDON, W.9. TEL.: CUNNINGHAM 9530 

Hours of business : 9 a.m.-6 p.m. Open all day Saturday. 
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r e PE EQUIPMENT 
A SELECTION OF 
HIGH FIDELITY 
PORTABLE TAPE 
PREAMPLIFIERS 
Adds "Hi -Fi " TAPE RECORDING 
TO YOUR EXISTING AUDIO 
INSTALLATION 

IN ALL MODELS WE 
INCORPORATE THE 

TYPE " C " 
PREAMPLIFIER 

AND OFFER IT COMPLETE `4` " - >t > 

IN CASE WITH ... 

YOU CAN BUILD 

A COMPLETE 

TAPE RECORDER 

£36.0.0 

(a) 

(b) 

The new COLLARO " STUDIO " 3 Speed Deck £36.10.0 H.P. Deposit. £7.6.0. 12 months £2.13.6. 
The 

COLLARO Mk. IV "Transcriptor " 3 Speed £41 .10.0 
H.P. Deposit, £8.6.0. 12 months £3.0.11. £43.10.0 (c) The New TRUVOX MR. VI. Tape Deck. 

(d) The BRENELL Mk. V3 Spé Speed 
months £3.3.10 £51.10.0 

(e) The WEARITE ODEL 4A. Tape Decks 
£3.15.7 £61.0.0 

Deposit, £12.4.0. 12 months £4.9.5. 
STERN'S MULLARD TYPE "C" 
TAPE PREAMPLIFIER -ERASE UNIT 

INCORPORATING 'I'HE.NEW FERROXCUBE POT CORE PUSH - 
PULL OSCILLATOR and 3 -SPEED TREBLE EQUALISATION 
by means of the latest FERROXCUBE POT CORE INDUCTOR. 
PRICES ...... INCLUDING SEPARATE SMALL POWER SUPPLY 
OCOMP PARTS 

KIT £14 0 0 
MBLED 

AND FT STED £17 0 0 
Dep. £3.8.0 and 12 of £1.4.11. 
ALSO AVAILABLE EXCLUD- 
ING POWER SUPPLY UNIT 
FOR £11.15.0 and £14.10.0. respectively. 
WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO 
BE USED. We present this " Hl -Fl " Preamplifier strictly to 
Mul lard's specification incorporating ONLY NEW HIGH -GRADE 
COMPONENTS and the SPECIFIED NEW MULLARD VALVES. It 
comprises a COMPLETELY SELF- CONTAINED UNIT, neatly 
finished in Hammered Gold with a very attractively engraved 
PERSPEX FRONT PANEL. 

FOR PERMANENT HIGH QUALITY 
INSTALLATIONS WE ALSO OFFER (excluding case) 
(a) The COLLARD " STUDIO " TAPE DECK and our 

Mollard Type " C " PREAMPLIFIER and Power E32.10.0 
Unit Assembled and Tested 

H.P. Deposit £6.10.0. and 12 months 22.7.8 
(b) As above hut TYPE " C " PREAMPLIFIER sup- £29.0.0 plied as complete KIT OF PARTS 
(c) The COLLARO Mk. IV TAPE DECK and the 

NULLARD TYPE " C " PREAMPLIFIER & £35.0.0 
Power Unit assembled. tested 

H.P. Deposit £7 and 12 months £2.11.4 
(d) As (c) but Type " C " as COMPLETE KIT OF £32.0.0 PARTS 
(e) The TRUVOX Mk. VI DECK 'and the assembled £40.0.0 

Type "C" Preamplifier and Power Unit 
H.P. Deposit £8.0.0. and 12 months £2 18.3 

(f) As 
above but Type " C " as complete KIT OF £36.10.0 

(g) The BRENELL Mk. V DECK and the assembled `£46.0.0 
Type " C " PREAMPLIFIER and POWER UNIT 

H.P. Deposit £9.4.0. and 12 months £3.7.8 £43.0.0 (h As (g) but Type " C " as complete KIT OF PARTS 
(i) The WEARITE 4A DECK with TYPE C" £56.0.0 assembled and tested 

H.P. Deposit, £11.4. ,nd 12 months 24.2.1 
(C'arriane and Insure; above quotes 10'- extra.) 

PLEASE ENCL1SF S. A) 'r,-ITH ALL CORRESPONDENCE. 

STERN RADIO LTD. 
109 & 115 FLEET ST., LONDON, E.C.4 

Telephone: FLEET STREET 5812 3,4 

for 
H.P. TERMS Deposit £7.4.0. 

12 months £2.12.10. 
FOR. THIS WE SUPPLY': 

* TOOM BUILD hTHE OF 
HF TR3 

TAPE AMPLIFIER. 
* THE NEW COLLARD 

"STUDIO" TAPE DECK. 

* CASE illustrated). 
CARRYING 

* ROLA'CELESTION loin. x 
6in. P.M. LOUDSPEAKER. 

* ACOS CRYSTAL MICRO- 
PHONE. 1 2001tSPOO E.M.I PH. 
TAPE. 

For those who prefer 
another type of TAPE DECK 
we will supply precisely as 

above -but IN PLACE of the COLLARO 
" STUDIO " DECK -WE INCLUDE 

Cal The Mk. VI COLLARO ' TRANSCRIPTOR' 
DECK £39.15.0 

H.P. Deposit £8.0.0 and 12 months £2.18.2. 
(21 extra to wire up the Transcriptor Switch Banks. ) 

(b) The New TRUVOX Mk. VI DECK 
H.P. Deposit £9.0.0. and 12 months £3.6.0. £45.0.0 

(Carriage and Insurance on all above Is 12'6 extra 1 

For Constructors with their own Cabinet V' E OFFER 
(a) COMPLETE KIT to build the HF,TR3 Amplifier. £28.0.0 together with the COLLABO "STUDIO" DECK... 
(b) As above but with HE TR3 supplied ASSEMBLED £31.10.0 

and TESTED 
H.P. Deposit £6.6.0. and 12 months 22.6.0 

(P) COMPLETE KIT to build the HF'TR3. together 
with the Mk. IV COLLARO "TRANSCRIPTOR" £`,30.15.0 
TAPE DECK 
(21 extra if we are required to wire up Deck Switch Ban k,. 

(d) As above but HF'TR3 supplied ASSEMBLED and £34.10.0 TESTED 
(21 extra if we are to wire up Deck Switch Banks ) 

(e) COMPLETE KIT to build the HFITR3, together £,36.0.0 with the NEW TRUVOX Mk. VI TAPE DECK 
(f) As above but HF TR3 supplied ASSEMBLED and `9.10.0 

TESTED 
H.P. Deposit £7.18.0.and 12 months £2.17.11 

(g) COMPLETE KIT to build the HF1TR3 AMPLI- £41.10.0 FIER with the BRENELL Mk. V TAPE DECK 

(h) AESTÉD 
but HF /TR3 supplied ASSEMBLED and £46.0.0 

H.P. Deposit 29.0.0. and 12 months £3.6.0. 
Carriage and Insurance on each above is 10 /- extra. 
Attractive PORTABLE CASE is available to accommodate the 
TRUVOX or COLLARO TAPE DECKS and we offer it. together with 
ROLA'CELESTION loin. x 6in. LOUDSPEAKER -ACOS CRYSTAL 
MICROPHONE -and 1.200 ft. SPOOL E.M.I. TAPE -ALL FOR 

29.0.0. Carriage and Insurance 5'- extra. 

WE HAVE THE NEW 2 SPEED TWIN TRACK 
TRUVOX Mk VI TAPE DECK IN STOCK £26.5.0 

DEPOSIT : £5.5.0 and 12 MONTHS : £1.18.0 

THE MODEL HF /TR3 TAPE AMPLIFIER 
I N('OR P01í: 1 1'1M: 
3 -SPEED TREBLE EQUAI I- 
SATION by means of the 
latest FERROXCUBE POT 
CORE INDUCTOR. 
PRICE for COMPLETE 
KIT OF £12.15.0 PARTS 
PRICE FULLY ASSEM 
BLED & £16.10.0 TESTED 
1II11E PURCRASE. Ur posit £3.6.6 and 12 monthly payments of 
21.4.2. A very high -quality Amplifier based on the very successful 
TYPE "A" design completed in the MULLARD LABORATORIES. 
ONLY NEW HIGH -GRADE COMPONENTS are incorporated includ- 
ing MULLARD VALVES and a GILSON OUTPUT TRANSFORMER 

. other features are -Magic Eye Recording hand indicator - 
Effective Tone Control -Monitoring and Extension Speaker 
Sockets -Has own Power Supply and can be used as independent 
Amplifier for direct reproduction of Gram Records or from Radio 
Tuner. Overall size llin. x Rn. x 6in. Can be supplied for use with Truvos- Collaro- Lane -Brenell or blotok Decks. Please sp 
which. Send S.A.E. for leaflet or 2'6 for complete Assemb 
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STERN S MOLLARD DESIGNS 
Des gned by MULLARD- preseted by STERNS strictly to specification. 
COMPLETE KIT OF PARTS- 

1.'01 use with the MUL- 
LARD 2 -stage pre- ampli- 
fier (described below) with 
which an undistorted power 
oimput of up to 10 watts is 
obtained. This combine - 
ti= is thoroughly recom 
mended to Hi -Fi " en- 

thusiasts who contemplate a versatile and very high 
quality home installation. We supply SPECIFIED 
COMPONENTS AND NEW MULLARD VALVES, 
including FARMEKO MAINS TRANSFORMER 
(which has extra Power available to drive Radio 
Tuner) and the choice of the latest Ultra -Linear 
PARMEKO or the PARTRIDGE Output Transformer. 
PRICE COMPLETE KIT (PARMEKO £10.0.0 Alternatively we supply ASSEMBLED 
Output Trans) and TESTED, £11.10.0. 
ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER, £1.6.0 EXTRA. 

MULLARD 

" 5 -10 " MAIN 
AMPLIFIER 

MULLARD'S PRE -AMPLIFIER 
TONE CONTROL UNIT 

Employing two EF86 valves, and designed to 
operate with the MULLARD 3-3 and 5 -10 MAIN AMPLIFIERS, 
but also perfectly suitable for other makes. 
PRICE. 

T F PARTfi. 0". ASSEMBLED AND TESTED £n0.0 (Carriage & 
5/- extra.) 

Our kit is strictly to MULLARD'S SPECIFICATION and incorporates 
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. (b) From a Tape Amplifier or Pre -amplifier. 
Sensitive Microphone .Channel. 
Wide range BASS and TREBLE Controls. 

The 'popular and very 
successful complete 
' 5 -10 " incorpor- 

sating Control Unit 
providing up to 10 

watts high quality reproduct,. on. Input channels for high output 
pick -ups and all modern Radio Tuning Units only Specified 
Components and new MULLARD VALVES are supplied. 
including PARMEKO MAINS TRANSFORMER and choice 
of the latest PARMEKO 

OutpuPtVRTransforme s.TRAdequate OR ASSEMBLED gm 11 

drivel Radio Tuner. £11 10.0 HIRE I URCHASE Assembleed0Amp. only) DEI'.: 02.14.0.12 Months: 19 10. 

ABOVE incorporating PARTRIDGE OUTPUT TRANS.. 01.6.0 extra. 

OMPLETE KIT £I /10.0 ad and E TESTED £8.19.8 F PARTS 
plus 6'6 coverage and Insurance) H.P. Terms Deposit 

and 8 Months at 01.0.0. Developed from the very ponular 
'rim IDEAL AMPLIFIER FOR Al-valve 3 -watt design Complete to MULLARD'S SPECIFICA- 
SMALL HIGH Qt'ALITYA INSTALL -TION including Mullard valves and a PARMEKO UI -[PUT 
ATION TRANSFORMER. 

COMPLETE MULLARD 5 -10 

March, 1960 

r -- SPECIAL PRICE-- - 
REDUCTIONS 

(o) The MT OF PARTS to build both 
the ' 5 -10 " Main Amplifier and the 
2 -stage 

UNIT 
PRE -AMP CON- £15.15.0 TROL 

(d) The " 5 -10 " and the 2 -stage PRE- 
AMP both ASSEMBLED and TESTED 
H.P. Dep. 13.16.0 and 12 £18.18.0 months of 01.7.8 
Ce) The KIT OF PARTS to build the 
DUAL -CHANNEL " 3-3 " AMPLIFIER 
and the DUAL -CHANNEL 
PRE -AMPLIFIER CON- £21.10.0 TROL UNIT 
(f) The DUAL. CHANNEL " 3 -3 
AMPLIFIER and the DUAL -CHANNEL 
PRE -AMPLIIFIER CONTROL UNIT 
BOTH ASSEMBLED and £25.0.0 TESTED 
H.P. Terms : Deposit £Z and 12 months 
of 01.16.8. 
(g) THE KIT OF PARTS to build one 
` 5 -10 " MAIN CHANNEL and the 

P- £21.10.0 
DUAL-CHANNEL 

x UNIT 
(h) ONE " 5 -10 " AMPLIFIER and the 
DUAL -CHANNEL PRE- AMPLIFIER 
both ASSEMBLED and £25.0.0 TESTED 
H.P. Terms : Deposit £5 12 months 
of £1.16.8. 
(i) KIT OF PARTS to build Two "5 -10" 
MAIN AMPLIFIERS (Incorporating 
Parmeko Output Transformers) and 
the DUAL -CHANNEL PRE- 
AMP LIFIER CONTROL £31 A.0 UNI 
(i) TWO " 5 -10 " AMPLIFIERS and the 
DUAL- CHANNEL PRE -AMPLIFIER 
CONTROL 
ASSEMBLED &IESTEDH 8.0.0 
H.P. Terms : Deposit 07.4.0. 12 months 
£2.12.0. 
Carriage and Insurance 7/6 extra. 
Prices quoted are subject to 01.8.0 

extra for Partridge Transformer. 

MULLARD - STERN STEREO DESIGNS 
DUAL "3 -3" 

MAIN AMPLIFIER 
Comprises two "3 -3" MULLARD 
MAIN AMPLIFIERS on one 
chassis and Is designed to operate with 
our DUAL CHANNEL 

, 1.IFIEI for both SIERI PI ON C 
or MONAURAI. operation. 
PRICE: COMPLETE KIT OF £10.0.0 
PARTS 
Alternatively 

D ESTED 
ASSEMBLED £11.15.012 months at 17'4. 4. Its output 

power Is 6 watts (3 watts per channel) and together with our PRE - 
AMPLIFIER provides a very acceptable STEREO installation. 

COMPLETE 
STEREO AMPLIFIER 

A thoroughly recommended design 
that very effectively meets the many 

--'Nrequests for a low -priced but good vality I)t'AL (CHANNEL 
^REOPHONC AMPLIFIER. 

OMPLETE KIT £5.10.0 
ASS- '`ATE. TED £10.10.0 

V ECL82 Triode Pentode Valves are incorporated in 
ma "CLASS A "single -ended output stage in each 

'e`nsitivity is 30u m volts. therefore when used 
istal Pick -Ups, or Radio Tuning Units, an 

/eÌ, ',el is achieved, or similarly when switched 
',sition a combined output of 4 watts is 

DUAL CHANNEL 
PRE -AMPLIFIER 

-. l t ,. 

This model incorporates es 
2-valve Pre-Amplifiers 
described 

. 

above) combined into a - 

Single Unit enabling it to be used for both 
STEREOPHONIC or MONAD R A I. operation, It is designed 
primarily to operate with our range of MULLARD MAIN 
AMPLIFIERS but will also operate equally well with any make 'i Amplifiers requiring an input of 250 m!volts. 
COMPLETE 

OF PARTKIT T1210.0 ASSEMLED 
£15.0.0 

It will operate equally well for MONAURAL. only operation 
with one "5/10" Main Amplifier to which the second Main 
Amplifier can at any time be added, thus very easily providing 
for both STEREO or MONAURAL reproduction. Recommended 
combinations for STEREO operation : 
(a) The DUAL CHANNEL PRE -AMPLIFIER together 

with the Dual " 3/3 " MAIN AMPLIFIER. 
(b) The DUAL CHANNEL PRE-AMPLIFIER together 

with two " 5/10 " MAIN AMPLIFIERS. 
THE ASSEMBLY MANUAL is available for 3/ -. 

Please `enclose S.A.E. if ILLUSTRATED and 
DESCRIPTIVE LEAFLETS are required ... alter- 
natively the COMPLETE ASSEMBLY MANUALS 
are available at 116 each. 

STERN RADIO LTD. 
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e ` fid lity ' 
TAPE RECORDERS 

.AII »ricer quoted provair I., the 
COMPLETE RECORDER includ- 
ing CRYSTAL MICROPHONE 
and 1.2A6 ft. Spool of Tape. 

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. 

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

! ! RADIOGRAM CHASSIS ! ! 
ARMSTRONG MODEL AF /208 £23.2.0 
7 valve AMFM Chassis producing Max. 5 watts output. 
ARMSTRONG "STEREO TWELVE" £37.16.0 
The most complete AM /FM unit yet produced for Stereo, giving 6 watts 
high-fidelity .push-pull output on each channel, 12 watts for monaural. 
ARMSTRONG "JUBILEE" £29.8.0 
An AM/FM chassis with nine valves and with push -pull output stage pro - vidine h watts. 
ARMSTRONG AM /FM " STEREO 44 " £28.7.0 
Proe'sion is made for Stereo and monaural playback from pick -up or tape. 
Outputs provided for Stereo or Monaural tape recordings 

RADIO TUNING UNITS 
DULCI MODEL FMT /2 £19.17.6 
A complete sell- powered F.M. Tuner incorporating automatic frequency 
control. 
ARMSTRONG "S.T.3" AM /FM UNITS £27.6.0 
A sell- powered high -fidelity Tuner covering full VHF, medium, and long 
wavebands with automatic frequency control on VHF. 
DULCI "H4 /T" AM /FM UNIT £25.15.2 
A 4 waveband self - powered high -fidelity tuner covering the VHF /FM trans- 
missions plus the long, medium and short wavebands. 
NEW HIRE PURCHASE TERMS are available on all above. Illus- 
trated leaflets available- -sent) S.A.E. (Carr. and Ins. 5'- extra.) 

A SPECIAL CASH ONLY OFFER ! ! 
This very attractive PORTABLE AMPLIFIER 
CASE together with a good quality GRAM AMPLI- 
FIER and a matched P.H. SPEAKER. 

a ALL for ONLY 88.7.6 (Plus 7/6 Carr. & Ins.) 
The Amplifier consists of a 2 -stage design incor- 
porating 3 modern B.V.A. valves and has 
separate BASS and TREBLE CONTROLS. 
The Portable Case will also accommodate al- 
most any make of Autochanger and is attrac- 
tively finished in Mushroom Grey Rexine. 
WE ALSO SUPPLY SEPARATELY - 
(a) The 2 -stage (plus £4.2.6 (b) The PORTABLE 
Rectifier) AMPLIFIER CARRYING CASE 
(cl P.M. SPEAKER 18/9 Carriage and Insurance 4!- extra. 

£3.17.6 

- SPECIAL CASH ONLY BARGAIN - 
A bulk purchase enables us to offer a very useful 

INTERCOM SET OR BABY ALARM for only £5.5.0 
(Plus 5'- carriage & Insurance). 

Consists of MASTER UNIT and one EXTENSION, providing 2 -way TALK - LISTEN facility. Complete in polished wood cases, size of each only 
71 x 41 x din. high. 

STERN'S MK. II " fidelity " 
F.M. TUNING UNIT 
PRICE £14,5.0 and 1- Carr. Inc.) 
HIRE PURCHASE : Deposit £2.17.0 and 12 
Monthly Payments of 21.0.11. 
Incorporates the latest MULLARD PERMEABILITY TUNING HEART and the corresponding MULLARD VALVE LINE -UP. A really first -class 
Tuner, very attractively presented and comparable to many offered at much higher prices. Power consumption is only 1.5 amps, at 6.3 volts and 
25 m/a at 250 volts. 
HOME CONSTRUCTORS ! YOU CAN BUILD THIS TUNING UNIT FOR ONLY 210.10.0 (Plus 5/- Carr. & Ins.) Please send S.A.E. for fully descriptive leaflet, or the Assembly Manual is available for 1/6. 

10 & 115 FLEET ST., LONDON, E.C.4 
elephone: FLEET STREET 5812/3/4 

PLEASE ENCLOSE S.A.E. WITH ALL ENQUIRIES. 

EEFORE YOU BUY 
-40U SHOULD 
H E A R T H E S E 

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

MODEL CR3,S. Incorporates the Neo £41.0.0 COLLARD kTl DIO" TWIN TRACK 3 -Speed Dec k 
H.P. Terms: Deposit £8.4.0 and 12 months of 23.0.2. 

MODEL CR3, T. Incorporates the very popular 3 -Speed 
COLLARO Mk. IV " TRANSCRIPTOR " Deck £49.10.0 which has both upper and lower tape tracks 
H.P. Terms : Deposit £9.18.0 and 12 months of £3.12.7. 

MODEL TR3 /Mk. VI. Incorporates the New 
TRUVOX Mk. VI TWIN TRACK 2 -Speed Tape Deck £49.10.0 
H.P. Terms: Deposit £9.18.0 and 12 months of 23.12.7. y 

! !RECORD PLAYERS ! ! 

THE LATEST MODELS ARE IN STOCK 
MANY AT REDUCED PRICES ! ! ! 

SEND S.A.E. FOR ILIA It A'IF.D LEAFLET 
B.S.R. MONARCH UA8 
9 -speed mixer Autochanger 
with Crystal Pick -up 

£6,.19.6 
The NEW COLLARD 
MODEL RP594 4 -speed 
Single Record Player. 
Studio Cartridge £9.18.9 
The COLLARD "CONQUEST" 4- . 'di Autochanger, 
Studio Pick -up £7.10.0 
The latest COLLARD " ('ONTINENTA I. " 4 -speed 
MIXER Autochanger Studio " O " Pick -up £8.10.0 
The COLLARO 4 -speed Single Record Player. Studio 
Pick -up £6.6.0 
THE NEW B.S.R. Model UA12 is in Stock. A 4 " SPEED " 
MIXER AUTOCHANGER £8.7.6 
ÚA12 also available incorporating the B.'.11 STEREO Piek -up, plays L.P. and 78 Records £10.10.0 
B.S.R. MODEL TU9 4 -speed Single Record Player. complete with separate Crystal Pick -up ........ £4.4.0 
GARRARD MODEL TA /Mk. 11 4 Speed Player fitted 
high output Crystal Pick -Up £8.10.0 
GARRARD MODEL'RC!121l4. Autochanger 4 speeds. High Output. Crystal Pick -Up £1 0 0 0 

Carriage and Insurance on each above. 5/- extra. 

"Hi -Fi" LOUDSPEAKERS 
WE HAVE IN STOCK A COMPLETE RANGE BY 

GOODMANS -W HARFDALE -W.B. 
Illustrated :, nd Priced Leaflets on request. 

TRH " 
ADD -A- DECK " tinco NEW '. 11.5.11. 

" MONARDECK" and Matched Preamplifier 
Carriage and Insurance. 10'- 
Deposit £3.12.0 

+ 7.17 
Designed to operate 
through the Pick -Up 
Sockets of the standard 
RADIO RECEIVER 
through which first -class 
results are obtained. It 
consists of a Twin Track 
Tape Deck, incorporat- 
ing matched Pre- ampli- 
fier, and operates at 
311n.lsec. speed. 
Supplied fully tested and completely assembled on an 
attractive wood plinth. and only requires connections to 
the mains supply and the Pick -Up Sockets, for which 
purposes " floating " leads are incorporated. 

f? 

HOME CONSTRUCTOR 
A RANGE OF "EASY TO ASSEMBLE" PREFABRI. 
CATED CABINETS. Designed by the W.B. " STENTOR- 
IAN " COMPANY for " Hi -Fi " Loudspeaker systems or to accommodate high -quality equipment. The acoustic- 
ally designed Bass Reflex Cabinets containing the very 
successful " Stentorian ". Speakers give really first -class 
reproduction and are well recommended. Models are also 
available to accommodate high -quality Amplifiers. Pre- 
amplifiers, Tuning Units. Record Players. etc. All models 
are very easily assembled. in fact. only a srrewdrivet is 
required. Fully illustrated leaflets are avr I, rle. includ- 
ing specifications of the STENTORIAN LOUDSPEAKERS. 
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guaranteed Tubes 
GUARANTEED 

8 MONTHS. 
Carriage and Insurance 12:,6 REVACUUMED 

CRM92, MW22 -7, MW22 -14, MW22 -14C, 1 - £2/15 - MW22 -17, MW22 -18 
CRM121, CRM121A, CRM122, MW31-14C, 

1 

I 

MW31-17, MW31-18 
121K, 141K, AW38-21, C14FM 0RM123,'I 
CRM141, CRM142, MW31-18, MW31-74, £3 10 - 
MW38-24, MW36-44 ) 

;1rM 

/ 
171K, C17FM, CRM171, CRM172, 1 .. 5 - 
MW43-64, MW43-69 3 

AW43 SO, C1413141, C17BM, CRM151, 
CRM152A, CRM15213, CR1153, MW43-80, ' £5 5 - 
MW41-1 

CR61212, MW53-20, MW53-80 £6/15 - 

GUARANTEED 12 MONTHS. 

REGUNNED NEW 

£5/10/- 

£7;19/- 
£6/15;'- £8/19 - 

£6%15/- - 
£9/10/- - 

NEW 108K TV TUBES SPECIAL OFFER: £219,'- 

13 CHANNEL TV's 
TABLE MODELS, FAMOUS MAKES. Complete with all 
valves and tubes. Thee set - are unequalled in value doe 
to huge purchase dinet from ..n,ree. They are untested a nd 
are not guaranteed to be ì u o rkinL order. 

12" - £3.19. 
14" £7.10. 

ALSO 12 5 CHANNEL TV's 
Complete' Table Models including SS Jive, nid lobe, untsted. /- 

CARRIAGE FREE 

COLLARO "CONQUEST" 
£6/19/- 

100 CONDENSERS 10f- 
1 t well-balanced 

and ceramic 
l'l'. I..-t sable over £3. 

PM SPEAKERS 
standard 3 ohms, 

teed. .. .:n"mtitiee. 

8 r; 11 - 13/- 
100 RESISTORS : 7/6 

A u bzoiii -'',1 ., rlmrnt. /-2 watt. 
VALVES ALL GUARANTEED 3 MONTHS 

PL81 SOILED 
E 

AMAZING 5/- 
EY51 NUT 5;/- 1125 NDST 8/- 
4-SPEED RECORD PLAYERS 
Latest Turntable, together uith lightweight :Haar 
Galaxy dual sapphire crystal turnover pick -up 

DO head. Amazing value. /1O 
(Pick -up u l 19 -,. 

TRANSISTORS : SPOT 4/6 
I.F., L.F. and Onlpnt up to Soo k,.-e. (4 - each. 

'b ems.) WHITE SPOT. R.F. and I.F. 9.5 
Il,' '. 6 8, 69'- per dozen XA108, 15/- ; XA104, 
17 6 a 758104, 101 - ; GETI6, 25/ -. 
DIODES General purpose, famous make. 9d. 

8/- doz. GEE Black type, 34. 
RECTIFIERS" Fur Chargera, selen- 

im, roll mate bridge, 
12 volt. 5 -4 amps., 9/6. (Carr. 1 /.) £5 Per doe. 
250 v. 80 n.a., 5/ -. R511, 6/6 RM2, /P..; RM3, 
9/ -; ßM4, 15/6 ; R25, 21,1, 14186, 17/ -; 
14A97, 23/- ; 141100, 25/ - 
CONTACT. I6RC1- 1- 111 -1, 7/9 18R.A1.1 -16.1, 
7/9 ; 181102 -2.8.1, 14/ -; 14RAI= 2 -8-2, 17 / -; 
14RA1- 2 -S -3, 20/ , 

SINGLE RECORD PLAYERS 
COLLARO 4 -speed 4/546 ... ... £6 19 0 
GARRARD 4 -speed 401. -. -.- £7 7 6 
GARRARD 4 -speed TA MKII .., E8 19 0 
GARRARD 4 -speed 4HF £17 15 0 

10 RECORD A '2 CHANGERS 
GARRARD RC75A Senior ... ... £7 19 0 
GARRARD RC1201) MKII £9 7 6 
GARRARD ßC121/4 NIECE .. £9 19 0 

Tarr. ., n,l l'a,k. 4 -. 

FREE TRANSFORMERS 
th 

l'OW I.1,'.. - 0 

we give It, 'I lb.-II-rail IliI'l /,ll 
OUTPUT TRANSFORMERS of High 1.1 

1111.1111111111 and 4 '1 ransirinr Amplifier sir, 
transferal )-nur existing revels r ,, , 

a truly " Mains V111111, , 
INFRA RED HEATERS 

At Half Prise. 800 W. £3 Super finish. / -/ 
1,200w. £3;/51- 2,000w. £3/10,, - 

PICK-UP CARTRIDGES 
ACOS 22'6. POWER POINT 18/8. 

STEIG AND REUTER 15 -- SONOTONE 17/6. 

B.S.R. TAPE DECKS £9110/ - 
PORTABLE RECORD PLAYERS 
('ollar,, 4 .p,.1 tut- -..h ns-r, 2' aalt high' 
.00piiher. Super l,.,. - 13 Gns. tone ease. 
Or ra only 59' -. 1t Amplifier cempL. n 1,11110 ,1111, 1'1,11,,. £11 -- 

VALVES BY RETURN OF POST 
100/ DISCOUNT SPECIAL OFFER 

TO PURCHASERS NEW LOW PRICES 
FREE TRANSIT INSURANCE. All valves ces n. 

0 C or of folly guaranteed ex- Government or ex- egnip- 
ot any SIX VALVES marked in black type (15% GUARANTEED 3 MONTHS ment neigh,- Satietxetion or Money Back Guaran- 
in dozens)- Post : 1 valve, 6d- ; 2 -11, 1/ -. tee ou gouda If returned ,mused within 14 days, 

07,4 6/6 6B7 816 6J7(11 7l9 6X50 5/6 12Q7GT 6/- 50L6GT 9/3 DF96 813 BC082 8/6EL95 9r6' NI08 18/- T41 7/6 UCHBI 9'- 
1A5GT 5/-1613,8G 3/6 6K6GT 6/8 6X5GT 6/6 12807 6/- 53KU 10/6 DHSS 6/9 ECC83 7x6 E5134 8;8 Y152 10/6 TH30C 12/6 UCLA2 11 3 
1A7GT 12/6 6840 6/- 6K7 . 5/9 7B5 1216 1213.17 5/6 54K13 84 01176 6/- EC884 8/9 EM80 9/3 P41 418 U14 8/- UCL83 13 :1 

1C5OT 11161613E6 6/6 MG 2/3 786 9/6 128K7 5/6 61BT 11/- DH77 7/- ECM 8/8 11M81 9/3 P61 2'3 U18 8/6 UF41 8 i 
1D5 9/6 1180611 12/6 6K7GT 5f- 7B7 7/9 126270T/1/6 618PT 11/- DK32 12/6 ECFSO 101 EM84 919 l'A1IC8011/- U22 6/911$42 7 9 
1H5GT 919 6BH6 6/9 8X80 6/- 705 7/6 1487 14/9 75 9/- DK91 6/9 ECFB'1 9/9 EM85 10(6 PCC84 7/9 U-14 7/6 UF80 9- 
1L4 8f96BJe 6f- 6K8(1T 11/- 706 7/8 19AQ5 7/6 77 6/6 DK92 8/6 ECH21 14/- EH31 18'- PCC85 9'3 U25 13/6 UFSS 9 
IN501 9/9I6BE7 10/6 6R25 7/6 7117 7/6 19BG6G 15f- 78 7/8 DK98 813 ECH35 7/6 EY51 l'(X189 131 U-16 12/- 11F86 14 6 
IR5 6/9 6BW6 8/9 6L1 12/6 7K7 8/- 20D1 9/8 SO 6/6 DL33 8/9 ECH42 8/9 SMALL 8'- PCFBO 716 U31 8/3 UFS9 7 3 

184 9/9 61311'7 8/8 61.11 9/9 707 9/6 20F2 8/6 83 9/6 DL35 11/6 ECH8I 8/3 EY86 9'- PCF82 9r-- C33 11/- UL41 7'6 
185 6/- 63X6 5/9 OLBG 7/6 7174 7/6 20L1 918 90AV 4/6 DL82 94 ECM 81 EZ35 6/6 PCL82 9,3 11115 819 III-44 12 6 
1T4 4-9 604 3/8 61.7 9/- 7Z4 7/6 20P3 11/6 1858T ;16/- DLO1 8/9 ECL82 101- EZ40 7/3 PCLSI3 11/6 U:17 26t8 UL48 9 9 

21421 4/6 6C5 5/6 61.18 9/- 803 3/9 26P3 12/6 723A 35/- DL92 6/6 ECL83 14/6 EZ41 7/8 PCL84 919 U43 91- 1i LA4 8- 

3A4 5/8 6C0 4/3 6L19 11/6 10C1 11/- 20P4 17/- AO7A 5/- DL34 7/6 EFrl2 12/- EZ80 8/9 PEN85 4 8 050 6!- 11M80 9 8 
3Q4 7/3 6C9 9/6 6LD3 8/6 10C2 13/6 20P5 181- 807E 3/9 DL90 9/3 EF36 3/3 EZ81 7;3 PENE 7/3 052 5/8 OU6 12 6 
3Q5GT 8/9 eClO 8/9 6LD12 7/8 10C14 9,- 25A6G 8/- 808 15/- EA50 9d. E1'39 4/3 GT1C 7/- PEN46 5/3 U76 61- 0U7 9 0 

384 6/6 6(106G 18/6 BLD20 8/6 19F1 6/9 261460 29 955 3/9 RABC80 7/6 EF40 13/6 OZ8) 8,9 P1433 9/- U78 6/- UM 16.6 
3V4 7/6 6GH6 9/3 8N7 616 lOF9 10,3 25lA30T 9/- 956 2/9 EAC91 4/9 EF41 8/9 41Z34 12/6 P1636 12/- U191 9/6 UY1N 11 

111- 601 9d, 6P1 14/- I0L14 8,'- 25F50 9/- 2050 3/6 EAF42 8/8 EF42 7/6 G2S7 10/6 PLIA 1418 (1281 9/6 UY41 6r6 
6U40) 5/6 6D2 8/9 6P25 9/- 1OLD3 83 25240 81- 5763 IOf- EB34 1/6 EF50-Bß21- HABC809/6 P1.81 10/8 17281 151- UYS.S 7/- 
5V40 9/9 61)3 11/6 6P28 9/- 10LD12 819 2525 8/- &)Ol 4/- E391 7/- EF60 USA HL410D918 P1J32 7/9 U301 14/- VRli 0/30 
SYSG 6/- BDB 4/9 OQ7G 6(9 10P13 9/8 25Z0 9/- 9003 4/- E391 319 2/8 HIER 719 PL83 8I- 12309 1216 616 
5Y36T 6/6 6F3 8/9 6Q70T 9/8 10P14 9/8 278U 181- ATP4 2/9 EBC3 91- EF54 3/3 XTS2 619 P1.84 11/- U329 12/8 W01M 11 - 
6Z4G 8/6 OF6G 6/8 61170 9/8 10P18 8/- 30CI 7/8 AZ31 9/- EBC33 5/- EMI 5/9 KT33C 0/8 PX25 16/- U339 11/- W-76 61- 
5Z4GT 11/- 6F6M 7/- 66A7 6/0 I2A6 5/3 30F5 71- 336 8/6 EBC41 8/8 EF85 7/- XT36 9/- P1731 813 U403 9/6 W77 4:9 
6A7 W. 6E12 3/9 6807 4/9 l'2AH7 6/9 30FL1 9/8 365 4/9 EBC81 7/9 EFS6 11/- XT44 9/6 PY32 11/- U404 6/6 W8t 5/9 
6A8G 9/6 03'13 6/9 68117 4/6 12AH8 9/9 36L3 7/9 CBL31 23/S EBF80 816 EF89 8/- KT45 8/8 PY80 7- U801 17/- X61M 12r6 
6A8GT 13/6 6F14 9/8 6BJ7 6I- 12AT6 7/9 SOP4 12/8 (1CH35 7/6 EBF89 8/6 EF91 3/9 KT01 9/- PY81 71- UABC80 8/ X63 9 6 

GABS 8;8 6F15 9/6 68K7 5/3 12AT7 6/- 30PI2 8/- CL33 18/- EBL21. 14/- 2E92 4/9 KTdtf 12/6 PY8'1 7/- UAF42 91- 7565 11 - 

6AC7 4/8 6F18 8/9 68L7GT 6/6 12AU7 6/6 30PI6 7/9 CY31 919 EBL31 16/- EPOS 6f9 KT81 14/- PY83 8/- U841 8l- X66 11 - 

BAGS 4/3 6F19 7/- 133N7üT 4/9 121X7 76 30PL1 10/8 063 1/0 E052 3/9 EL32 4/6 KTW61 618 PESO 121- UB041 8/S X76M 9 6 

6AG7 8,8 6F33 6/9 68Q7 6,'8 12BA8 81- 35L6GT 9/- D77 3/9 RC90 3/8 EL33 Si" KTW63 4/9 R18 12/8 UBC81 10/- X78 14-6 
6AK5 6/9 6H6 2/- 6687 6/6 12BE6 8/9 35W4 6/9 D152 6/6 EC91 4/6 EL35 11/6 XTZ63 5/- R19 12/8 UB1'80 8/9 X79 10 6 

6AL5 3/9 615 4/3 6U4GT 1016 12BH7 10/6 35Z4GT 6/- DAN 2/6 ECCI1 9/6 EL37 11 6 L63 2/9 ODO 9;- UBF89 816 Vial 8 3 

CAM 4/6 676(4 2/9 OU5G OR 12O8 8/6 35Z6GT 818 DAC32 9/9 ECC32 4f- EMS 1216 L11162 6/6 BPS 319 UBL21 14/8 Z6S 5 

6AM6 3/9 OJSGT 3/9 6V80 6/9 12E1 1216 42 7/6 DAF91 6/- ECC33 4/9 EL41 9/- LZ319 71 SP41 2/6 UCC85 8/- Z96 " 6 

6AQ5 6/- 6J6 4/- 6V6GT 6/6 I2J5GT 8/8 43 7/6 DA1396 8/3 ECC84 9/- EL42 9/6 14U14 8/- 8P61 2/6 UCF80 18/- 277 3'9 
OATS 7f- e47 7/9 6112 9/- 12K7GT 61- 5005 9/6 0133 9/9 E0C35 6/9 EL.S4 8/- 1(37 11/- BULS 15/- U13121 14/6 Z162 5:9 
GAUS 8/6 MG 5/8 614 0/- 12K80T12/- 50CD6G16I- D 6/- ECC81 6/- EL91 4/9 N7B 15f- BU2150A4/6 UCH42 8/6 Z719 5 9 

Post : 2 lbs. I/6, 4 lbs. 21-, 7 lbs. 2/9, 15 lbs. 3/6 No C.O.D. ALL ITEMS LESS 5% & POST FREE IN DOZENS. 
(Callers always welcome.) LIST OF 1,000 SNIPS, 6d. 

P.O. 
TECHNICAL TRADING C0. 350-352, FRATTON 

BOX 
ROAD, PORTSMOUTH. 
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EASY AS A.B.C. TO BUILD 
The new, exciting 37/6 Luxe "Gold chin De Poc- 
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 toll. Excep- 
tionally easy to build from our step - 
by -step plans -the case is supplied 
ready drilled! Size of radio only 4iln.x 

2iin. x llin. ! -and bat- teries fit 
Inside. We 
can supply 
all parts in- 
cluding case. 
detachable 
aerial, i n- 
s tr uction 
book, wire. 
screws, etc.. 
foroniy37 8. 
plus 2 6 Post 
and Pack- 
ing. C.O.D. 

- extra. Parts sold separately, 
priced parte list 1 8.) 

Our engineers have designed a novel Wrist - 
Watch Radio using latest Transistor Tech- 
niques. Size only 111n, x lin. x lin. ! ! !- 
" Feather- weight " -yet gives clear. crisp. 
personal -phone reception over all medium 
waves. Tiny battery inside lasts months - 
costs 5.1. 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 26 Post. etc. ). 
C.O.D. 2- extra. (All parts sold separately. 
priced parts list 1,6.) 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 
any radio 
minwtedge whatever in 

i15 47/6 minutes. Handsome blaith 
crackle steel case with 
specially made black and 
gold dial with stations printed. Size or r ad i s 

only 63in. x 5in. x 3in. Covers alI medium 
and long waves. H.T. consumption only I 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; -1 -with full set of clear, easy -to- follow 
plans. (Parts sold separately. Priced parts 
list and plan= 1 9. C.O. D. 2 - extra. 

MATCHBOX SIZE 
1= RAD10! 

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.B.C. to assemble, 
using our step -by -step instruction man- 
ual. Size only 4;in. x 2i in. x lain. -a 
fascinating little pocket radio, We can 
aunuly all the parts including beautiful 
two -tone case, detachable aerial. 
instruction book screws, wire, etc., 
for only 29 6l plus 2'- post and packing). 
C.O.D. 2l- extra. (Parts sold separately, 
priced parts list 1.9.E 

build 39f6 c 
Anyone 

a n 

t h i s 
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 2in. x 3in. x 51 in. -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 
39.6. plus 2'6 post and packing. (C.O.D. 
2- extra.) BUILD YOURS NOW ! (All 
parts sold separately. priced parts list 

1)9.1 Send Today ! Money 
refunded if parto re- 
turned intact within 7 
days. 

411. 

'l'HI N 'l NrI. FOR 29/6 Be ur 
Only 29 6. The " Sky - 

Fïr Can Built l 

Scout " Pocket two- 
stage transistor set, size Univ i n. x 3lin. 
o Lin. Covers all medium waves and 
works entirely off tiny " penlight " 
battery which costs 6d. and fits inside 
case. A11 parts tested before despatch. 
Can be built for 29 6. plus 2r- Post and 
Packing. INCLUDING CASE. TRAN- 
SIS'T'OR. STEP -BY -STEP PLANS 
FOR ABSOLUTE BEGINNERS, nuts, 
bolts. etc. (C.O.D. 2'- extra.) Parts sold 
separately. priced parts list and plans 
1 6. VERY SIMPLE TO BUILD. 

Choice of beautiful 
walnut veneered 
cabinet or ivory 
bakelite. This is the 

This amazing " Tiny -Tim " 
model -no larger than a match- 
box -costs nothing to run -ever ! 

No batteries ! No' Valves ! No 
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 'l'one. 
No snags, anyone can build it within an hour 
using our step-by-step instruction book. eb'. 

for only 15 -. plus. 2 - Post and Packing CU r.I t. 
2- extra). (Parts sold .separately. priced purr,. 

list 1 9.1 

15/- 

107/6 
lowest pos- 
sible price 
onslstent 

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 of simple -to- follow plans - 
in fact everything ! Parts tested 
before despatch ! Uses standard octal - 
base valves. (Low running costs - 
approximately 18 watts.) Size 12in. x 
Bin. x 5in. Build this long -range power- 
ful midget NOW. TOTAL BUILDING 
COST INCLUDING PLANS. ETC., 
£5 %7.6. )Post and Packing 336.1 Parts 
sold separately. Priced parts list and 
plans 19. C.O.D. 2 - extra. 

45e- 
TWO - 'l'It ,N- 
S 1 S 'l' (I It 
PO('KICI' Svc. 
Can Be Built 
I or 45 -. BUILD 
THE " SKY- 
G NOME" 
VEST - POCKET 
TWO TRANSIS- 
TOR 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 holt- 
ONLY 45- with plans. 
Postage, etc.. 2; -. (C.O.D. 2'- extra.) (Parts 
sold separately. Priced parts list and plans 
1'6.) RUSH YOUR ORDER TODAY ! 

CORCORD ELCúR®a K S 
e 1), Church ®ad, Hove , Sussex 

Dept. 
PWI6 

Orden r,' n e prompt attention. Cheques accepted. Cash on deliver, 2.- extra. Please print narre and address in block letters. 
v. hoofs, Universities. Government and Research Establishments. Complete range of components and 

ON es stocked. Regret no C.O.D. abroad. 
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916 PRACTICAL WIRELESS March, 1960 

NO DEPOSIT - INTEREST FREE - 20 or 36 WEEKS TO PAY ! 

I 
DEPOSIT 

R.P.2. 

Balance at 2 /II per week for 
19 weeks. 

A beautifully styled cabinet. Made 
by a famous manufacturer. In 
polka dot cloth with clipped lid 
and carrying handle. Size 16 x 
143 x 83in. deep: Will take 
B.S.R. Monarch 4 -speed Auto- 
changer and 7 x 4in. elliptical 
speaker and most of the modern 
portable amplifiers. Carr. & Ins. 
4/6. Cash Price. 59/6. 

AMPLIFIERS 
12 Months Guarantee 
ALL PORTABLE 

AMPLIFIER Mk. D.1. 59/6 
Brand new. Latest design with 
printed circuit. Dimensions 7 x 21 
x Sin. A.C. only. Mains isolated 
2 -3 watts output. Incorporating 
EL84 as high gain output valve. 
Volume and tone controls. Knobs 
2/6 extra. P. & P. 3/6. 
AMPLIFIER Mk. D.2 79/6 
Printed circuit. Latest design. 
Dimensions 7 x 2% x Sin. A.C. only. 
Mains isolated. 3 -4 watts output. 
Incorporating the latest ECL82 
triode pentode output valve giving 
higher undistorted output. 
Volume and tone controls. Knobs 
2/6 extra. P. & P. 3/6. 
AMPLIFIER Mk. D.3 89/6 
De -luxe model. Printed circuit. 
Latest design. Dimensions 7 x 2% x 
Sin. A.C. only. Mains isolated. 3-4 
watts output. Incorporating the 
latest ECL82 triode pentode output 
valve, giving higher undistorted 
output. Volume, treble and bass 
control. Knobs 3;6 extra. P. & P.3/6. 
AMPLIFIER Mk. D.5 39/6 
Simple circuit employing ECL80 
triode pentode output valve giving 
2-3 watts output. A.C. only. Mains 
isolated. Single control for volume 
and on /off switch with knob. P. & 
P. 3 6 

P.L.10 CABINET 
Size 143 x 12% x 6in. 
Takes B.S.R. T.U.9 
4 -speed record player 
unit. 8 x Sin. elliptical 
speaker. Single con- 
trol amplifier. Carr. 
& Ins. 4/6. 

39/6 

STEREOPHONIC PLAYER 
CABINET 

DEPOSIT 
Balance at 4'11 
for 19 weeks. 

S.T.I. 

99/6 
Cash 

Continental style cabinet including extra clip -on 
speaker cabinet. 153 x 103 x 24 in. deep Takes 
B.S.R. 4 -speed stereo Autochange . Printed circuit 
amplifier. Two Bin. speakers. Carr. & Ins. 6/6. 

STEREOPHONIC AMPLIFIER 
MDEPOSIT. 

9 1 
Balance at 7/H for 19 weeks. 
12 MONTHS GUARANTEE 

Beautifully made for portable stereophonic record 
players. Latest design with printed circuit. Dimen- 
sions 3 x Si x 9%in. A.C. only. Mains isolated. Twin 
amplifiers each side giving 3 -4 watts output. Incorpor- 
ating ECL82 triode pentode valve. Full tone, volume 
and balance controls. Complete and ready to fit. 
Knobs 3/6 per set extra. Carr. & Ins. 3/6. 

Cash price E7.19.6. .,N.111.-N 
B.S.R. MONARCH U.A.8 

4- SPEED AUTOCHANGER 

111 

£6. 19.6 

4 -speed Autochanger. Incorporating auto and 
manual control complete with turn-over crystal 
P.U. and Sapphire stylus. A.C. Post & Ins. 5/6, 
or Initial Payment 8/1, plus post and & Ins. and 
19 weekly payments of 6:11. 
T.U.9, B.S.R. 4 -speed single player, E4.9.6. 
Collaro Conquest 4-speed Autochanger, E6.19.6. 
Collaro Conquest Stereo Autochanger, 11 gns. 
P. & P. on all the above 5/6. 

STURDY CASE, 12/6 
8 x 7; x 31in. deep. Covered in 
burgundy and grey washable rexine. 
Strong clasp, hinges and handle. 
Ideal for portable radio chassis or 
transistor set. Can be adapted as a 

record carrying case to hold 18 seven - 
i nch long- playing records. P. & P. 2/6. 

R.P.3. 

Balance at 3'S per week for 
19 weeks. 

A delightful looking cabinet 14% 

x 17% x 81iò. in 2 -tone leatherette. 
Will take a B.S.R. Monarch 4- 
speed Autochanger and 6in. 
round speaker. Carr. & Ins. 4:6. 
Cash Price, 69/6. 

EXTENSION 
SPEAKERS 

19/9 

Polished oak cabinet of attractive 
appearance. Fitted with 8in. P.M. 
speaker W.B. or Goodmans of the 
highest quality. Standard matching. 
to any receiver (2 -5 ohms.) Switch 
and flex included. Ins. carr. 3.9. 

8in. P.M. SPEAKER 8 9 
Std; 2 -5 ohms. With O.P. Trans., 
10! -. P. & P. 2/6. 

Elliptical SPEAKER 19 6 

Elliptical SPEAKER 
9%" x 41' 

B.S.R. FUL -FI Crystal Turn- 
over cartridges 19 6 
Brand new, including sapphire 
needles for L.P. and Standard, 
giving fullest range and finest tone 
obtainable for any player. Can be 
fitted to all standard pick -up arms. 
P. & P. 9d. 

22.6 

TAPE RECORDER CABINET 

19/6 

A MUST if you are building your 
own tape. 

Suitable for the Truvox Tape Recording 
Desk. Less front cast speaker panel. Size 
132 x 15 x Win. deep. Detachable lid with. 
compartment for spare tape. Covered in 
green washable plastic material. P. & P. 4,'6. 

DUKE & CO. (Dept. DI), 621 /3, Romford Road, 
Manor Park, E.I2. Tel.: ILF. 6001 ¡'3. 

Send for FREE catalogue. 
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REPLACEMENT 

RE -BUILT 
T/V TUBES 

Yours for initial 
payment of 

Balance at 8/6 for 19 weeks. 

12 months' Full Guarantee 
All sizes except IOin. Completely rebuilt gun assembly, 
new cathode, heaters, etc., giving the high standard 
required for long picture life, quality and value. Carr. 
& ins. 15/6. 

EXPRESS DESPATCH SERVICE 
Please 'phone to confirm Tube in stock. Send Telegraph 
Money Order. Tube despatched Passenger Train same 
day. This service only available with remittance by a 
Telegraph Money Order and cash sales, not terms. 

A CHASSIS FOR SPARES ALL 
THIS FOR ONLY 9/6 
56 Resist ; incl. 7 variable. Controls. Condensers, incl. 
electrolycics. Coils, 7 I.F. and R.F. Trans. 14 valve holders. 
9 B7G, 5 65G, 3 octal, 4 Trans. Mains-O.PP.-Line - 
Frame. Chokes. 250 m.a. Metal rec. 300 volt 250 m.a. 
Fuse panel- scanning coils -focus magnet. Plugs - 
sockets- switch- chassis screws -tag strips, etc. I.F. 
strip in separate Power Pack can be used without dis- 
mantling. Chassis have been used, but were working 
when stored. 7 pages of circuits and instructions showing 
position of each component. Carriage. 10/6. 

BAKELITE CABINETS 5 ¡9 
Brand new. Colour brown. Attractive 
design. Size 12 x 7 x 5.!. in. Ideal for small 
receivers, converters, etc. P. & P. 3/9. 

MODERN 
17" T/V 

CHASSIS 
COMPLETE 

AND 
WORKING 

24 GNS. 

Latest chassis including 17in. tube. 
permanent magnet speaker, 13 channel 
Turret Tuner (any two selected channels 
fitted). Other channels supplied on 
request at 7/6 each. 13 valves. Chassis 
and valves guaranteed for three months. 
MW.'43 -69 CRT. 2 months' full guarantee. 
Sound I.F. 19.5 Mc /s. Vision 16 Mc /s. 
A.C. only. Ready and working to fit into 
your' own cabinet. Carr. & Ins., 25/ -. 
As above, with 14ín. tube, complete and 
working, L19.19)0. 

SUPER CHASSIS 

3111 PER WEEK 

On the initial payment of 5/I 
plus carr. of 5/6, this chassis will 
be despatched. Balance at 3 /II 
for 19 weeks. Cash Price 79/6. 
5 -valve Superhet chassis includ- 
ing Sin. P.M. speaker and valves. 
Four control knobs (tone, volume, 
tuning, w /change switch). Four 
wavebands with position for 
gram p.u. and extension speaker. 
A.C. Ins., carr. 5/6. 

T.V. AERIALS 23 :6 
For all I.T.A channels. Outdoor or loft. 3 elements. P. & P. 2/6 
AERIALS 15,6 
B.B.C. indoor type. Folded dipole with 12ft. co -ax. cable fitted. 
Post 1/9. 

T.V. AERIALS 35 - 
COMBINED I.T.A. or B.B.C. New. L /SD, P. & P. 2/6. 
CAR AERIAL 6,'9 
Plated. Whip antennae. SOin. long collapsing to 11in. One hole 
fixing. P. & P. 1 / -. (Not telescopic.) 
SOUND VISION and I.F. STRIP 7;'9 
Plessey. I.F.s 10.5 Mc /s sound. 14 Mc /s vision. 8 valve holders. 
Less valves. Size 81 x 5 x 4:in. Circuit incl. The tuner unit plugs 
directly into this chassis. P. & P. 2/6. 
SOUND; VISION and 1.F. STRIP 29 
Salvaged. Complete sound and vision strip. 8 valve holders. 
Less valves. I.F.s 16-19.5 Mc /s. Size 8!. x 4!, x 41in. Drawings 
free with order. P. & P. 2/6. 
TIMEBASE 2.9 
Containing scanning coils, line transformer, etc., less valves. 
Drawings free with order. P. & P. 2/6. 
CO -AX. CABLE, 6d. YARD 
Good quality. Cut to any length. 1/6 post on 20 yds. 
INSULATING TAPE 1'6 
751,. x '. in. In sealed tins. Post 9d. 

SOLO SOLDERING TOOL 

12/6 

110 v. 6 v. 12 v. (special adaptor 
for 200/250 v., 10/- extra). 
Automatic solder feed including a 

20ft. reel of Ersin 60/40 solder 
and spare parts. It is a tool for 
electronic soldering or car 
wiring. Revolutionary in design. 
Instantly ready for use and can- 
not burn. In light metal case 
with full instructions for use. 
Post 3/6. 

FOCUS MAGNETS 9 9 
Brand new. 38 mm. incorporating picture shift control. 
P. & P. 1/3. 

FOCUS MAGNETS 12 6 
38 mm. Brand new. P. & P. 1/3. 

SCANNING COILS 10 6 
Low impedance. 38 mm. Brand new. P. & P. 1/3. 

SCANNING COILS 15 9 
Wide angle 90 deg. 38 mm. Low impedance. P. & P. I 3. 

T.V. MASKS 2 9 
Gold plastic for 15in. tubes. Post 1/3. 

CHASSIS 
6 or 8 valve latest type midget valve design for A.M. or F.M 
Brand new. Cadmium plated. Size 121 x 7/ x 2/. P. & P. 1/9 

MAINS TRANSFORMERS 7 9 
Primary 200 -250. Secondary 300 -0 -300. 6 v. at 3.3 amps. P. & P. 
2'9 

MAINS AUTO 0 -205- 225 -245 VOLTS AT 300 m.a. 
89 

Isolated windings of 6.3 v. at 2-6 amp. 6.3 volt at 3 -6 amp. 2 v. at 
I -4 amp. P. & P. 3/9. 

O.P. TRANSFORMERS 1 3 
Standard size. 2 -5 ohms. P. & P. II -. 20 for El. P. & P. 5 6. 

SUPER 
RADIO 

SUPERIOR 8916 
4 waveband. 5 valve superhet radio. 
2 -tone covered metal cabinet size 
241 x 12 x 10in. 4 control 
knobs. Positions for gram., p.u. and 
extension speaker. A.C. only. Ins. 
carr. 8/6. 

DUKE & CO. (Dept. D.1), 
621, ROMFORD ROAD, MANOR 
PARK, E.12. ILF 6001 -3 great 

HOME RADIO 79/6 A.C. or Universal 
A.C, /D.C. Universal mains 5 -valve 
octal superhet. 3 waveband receiver 
can be adapted to gram p.u. In 

attractive wooden cabinet. 9'1 x 181 x 

1 I ; in. Ins., carr., 4/6. Terms available. 

* CARRIAGE AND INSURANCE MUST BE SENT WITH 
INITIAL PAYMENT. WEEKLY EASY PAYMENTS. 

Details on Request. 
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GOVERNMENT SURPLUS 
AND MANUFACTURERS' CLEARANCE 

METERS. 500-0-500 Microamp. 3iin. dia. 37/8 ea. Dual Range 
0-5 v. 0-100 v. FSD 1 m /a. 20/- ea. ; 50 -0-50 Microamp., 2fin., 30/ , 
LT.A. AERIALS. New 3 element 2216. 5 element 27/6. 
('(1 -AX CABLE 6d. yd. AIR SPACED 9d. DIPLEXERS 12/-. 
(:I!RMANIUM DIODES 11 -. 10 /- doz. TRANSISTORS from 5/-. 

('ONTROLS. Long Spindle Midget. 10,000 ohms - 
2 meg. Less Switch. 3/ -. D.P. switch, 4/6. 
CONDENSERS. Twin Gang .0005 Standard 5'8. Midget 8/8. 
Y ENNER SYN. MTRS. 200/250 v. with gear train driving. 5 dials, 
1'10 -1,000 hrs. 25.- ea. 
SEI.. RECS. 12 v. 1 amp. 5! -. 2 amp. 11/8. 4 amp. 15/ -. 500 v 
1 amp. containing 3035 mm. discs., 10 /- ea. 
12 WAY P.V.C. ('ABLE. Screened & P.V.C. covered. 2/6 yd. 
ELE('TROLYTICS. Canned. 20+20 mfd. 450 v., 2/6 ea. 251- doz. 
VAR. SLIDERS- 10 ohm 30 w. for chargers, trains. 3/- ea. 
FERRITE Rod Aerials. Med. & Long Wave. 10 /- ea. 
('ONNE('TING WIRE. P.V.C. 100 ft. We various colours. 
RELAYS. Large stocks, assorted sizes, from 2/8 ea. 
VENNER SILVER -ZINC ACCUMULATORS. H.105. New, 151 -. 
SLEEPING, 2, 3, 4, 5 mm. 3d. yd.. 2'6 doz. 
P.P. OUTPUT TRANSFORMERS. For EL84. 3 ohm. 8i6. 
VA I.Vt:S PASTED ON MULLAH D'S ELECTRONIC TESTER 
1L4 5'- 602 6 - 6X4 EA50 1 6 EY51 á'- 
1T4 6 6 6F1 7 6 6X5 7- EABC6 (i EY51 8- 
1U4 6'- 6F6 7 - 802 4 6 8 - P61 4- 
3A4 6- 6F13 7 6 9D2 5- F 041 7 6 PEN it 7 6 
4D1 4- (J5 6- IOFI 7 6 1.1391 5 6 PEN16 - 
5Z4 9'- 6J6 8 - 12A6 7 6 1, CH42 8 - SP41 4 - 
6AG5 5 - 6J7 6 - 12ÁH8 8 - F CL80 9 - SP61 4,- 
6AL5 5 - 6IC7 4 6 12ÁT7 6,- F F36 5 - VR150 JO 
6AM5 5'- 6L6 66 12A1J7 EF37 9.- 5- 
(ASIC 6 - 6SÁ7 6 - 12AX7 7 - EF39 5 8 ÚL84 9 - 
6AQ5 6 6SC7 4 6 12B117 10 - EF50 3 6 VCR97 
6AU6 68.17 5- 12SH7 5- EF,0 5- 15- 
6BA6 8 - 6SK7 5 - 12SJ7 6 6 EF80 8 - VCRI38A 
613E6 56 6SL7 6- 12SK7 5- F :F01 6 25 
6BH6 5'- 6SN7 - 1502 6 - F.F92 7 - VCR139A 
8BW$ 6 6 6U5 8 6 5005 10 - EL32 5 - 25/- 
6C4 5- 6V6 6 6 807 6- EL91 5 6 
SECOND -HAND VALVES, YOUR CHOICE. £1.0.0 for EIGHT. 
ECL80. 601. 6AM6, 6AG6, 6.J6. EF5O. 613E6. 3M, EF80. SP61, P61. 
(JO. PY80. PY92. F77. 6A1.5, 6K7, 607.5, EL32, EF42, 602, 20P1. 
6E13, SP-11 . 1'. 1. Kill 1'1" 1, I(f'i ". FFa;. PEN ;5 I'l'S4i;. 

HUGGETT'S LIMITED 
2 -4 PAWSONS ROAD, WEST CROYDON 

AMPLIFIER IN CABINET 
Beautifully finished w o o d 
cabinet with " gold " and brown 
dividing strip and " gold " 
finished fabric front. Size 
13' x 7 ", front to back 4 1". 
5" P.M. speaker. ECL82 valve 70/- with metal rectifier. Vol. 

I z P) tone, on -off. 70/- (3/- p. & p.). 
Cabinet only 20/ -, plus 2/- post. 

COMPLETE V.H.F. /A.M. RADIO FOR £I2.12. 
Brand new set, in superb 
walnut cabinet (size 19' x 
8V x 141- high). Covering 
80 -100 Mc /s, 16-49 M., 
200 -500 M. and 1,200 -2,000 
M. Mains trans. 200 -250 v. 
with 3 tappings. Ferrite 
rod aerial for A.M. Con- 
trols : volume on /off, tone, 

tuning, w /change. Gram and ext. speaker 
position provided. Fully guaranteed. Post and 
packing 10 /- extra. Terms : £3.12.0 down (inc. 
carr.) and 5 monthly payments of £2. Indoor 
V.H.F. aerial 10 /- extra, cash. 
OR CHASSIS TERMINATING IN OUTPUT 
TRANS. (2 -3 OHM) WITH DIAL BUT WITH- 
OUT SPEAKER OR CABINET -ONLY £10 
(7/6 CARR.). TERMS AVAILABLE. 

IT IC SHIVERS LTD., 
25, Wordsworth Road, Worthing, Sussex. 

March, 1960 

F. GANG CONDENSER 
A good general purpose gang. Robust but small in 
size. "E " law to match our S.L.8 Full Vision, Square 
Plane and Air Plane Drives. Size 21in. x 1 21/32íh. x 
2 9 16in. long (3 gang 3 11 /I6í0.). Price for 2 Gang. 
13s. 3d. 3 Gang, 17s. 6d. Complete with trimmers. 

JACKSON BROS (London) 
Ud. 

PRECISION BUILT COMPONENTS 
KINGS WAY WADDON SURREY 

Telephone : Croydon 2754 5 

GENUINE GUARANTEED BRITISH TRANSISTORS 
FAMOUS MAKES ... LOWEST PR it Es EVER 
" TRI," L.F. /I.F. /General purpose 800 k:c., 4/6. 

RED SPOT.-L.F./I.F. General Purpose 900 kc/s.. 
WHITE SPOT. -R.F. Osc. /I.F, 3-4 m /cs., 6'6. Green/Yellow.-Audio/Output 125 mW.. 7;6. TS3,- Special Offer, a few only. 12(6. EDISWAN. XA304, 18 / -; XB102, 10 / -; X8104, 10 / -; XA103, 
15! -. 
EDISWAN. -Set of Seven Transistors. XA102, two XA101, 
X3102, XB103, two XC101. ONLY 80/8 per set. 
MULLARD. -OC16. 54 / -; 0044, 28! -; 0C45, 231 -: 0065, 22'6: 
0066, 25/ -; OC70. 14/ -; OC71.141-: OC72.17/ -; 2,0079 (Matched 
Pair), 34' -; OC170 (70 m'cs ), 50 / -: OCP71. 50 / -. 
ANY TYPE OF TRANSISTOR CAN BE SUPPLIED. 

U LANSISTOR HOLDERS, 1/3. ARDENTE sub -miniature, 1 9. 'RYSTAL DIODES, 1/ -. GEX34. 4! -; Mullard OA81, 4/ -; OA70. 4' -. 'ERRITE ROD. -5° x r. 2/6: 6' x I- 2/9; 3' x 5,16 ", 16. ('OILS. Repanco DRR2. 4' -; DRX1, 2/8; Teletron HAX, 3 -. All 
complete with circuits. 
TUNING CONDENSERS . -Solid, dielectric. 500 pF (,0005 mfd,), 
4 -: 300 pF., 3/9; 100 pF., 3' -. MINIATURE 500 pF., 5 / -. 
TR VASISTOR CIRCUITS.-MINI 3. 12: Mini 7, 1/6: Maier 7, 
1 6: MAXI Q " 6. 8d.; Teletron Transidyne, 11d. (Full Kit, 
£11 17.6): Three Dee, 11(1. (Full Kit, 87'6). 
MA: INNERS 1 VALVE. -Circuit and plans, lld. Kit, 37/6. ItISISTORS. All values 109,, 4 w.. 8d.: 1 watt. 9d. Ill- s'l'.11t RESISTORS. -Special offer 100K 5% i w., 9d. 
('oNDENSERS. Miniature, .001 mfd., .002 mfd./100 v., Bd.; 
.01 100 v., 10d.:.1 mfd.1100 v., 122; .005 /200 v., 10d.; Standard size. 
.01/1,000 v.. 8d.: .1.350 v., 9d.; .2'50Q v.. bOd.; .5/350 v.. 1/10. 
EI.ECTROLYTI('S. -(Can Type) 32- 32/450 v., 6/6; 100 -200/275 v.. 
8,9: 60- 250/275 v., 8/9: 64- 120/350 v., 9/6: 60- 100/275 v., 7/ -; 24- 24/350 
v., 4/6; 100 -100/200/275 v., 13/ -: 60-50- 50/350 v., 9/10: Wire ended, 
16 mfd. /450 v.. 2/4; 16- 16/450 v., 4' -: 8 -8'450 v., 2/9; 8- 161450 v., 219; 
50 mfd. /50 v.. 1 /6; 25 mfd. /25 v., 1/9; 100 mfd. /6 v., 2/3. Miniature, 25 mfd., 2/6: 50 mfd.. 2'3: 8 mfd.. 2/9; 2 mfd., Silt MINIATURE. 32 mfd. 25 mfd., 16 mfd., 8 mfd., 4 mfd., 2 mfd. 
All 3,6: 100 mfd., 229; .1 mfd.. TCC. 4' -. 
('ONNECTING WIRE. 

mE. 

Six assorted colours. 1 yard of each 
colour 1/9: 2 yards of each colour 29. 
TERMS : Cash with Order (or C.O.D. on orders over £2). 

ALL OUR PRICES ARE POST PAID. 

OAKFIELD RADIO 
THE TRANSISTOR PEOPLE 

Mail Order Only 
44 Oakfield Road, Stockport, Cheshire. 
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21St ANNIVERSARY 

Special Offer!! 
We wish to thank all our friends for 
their best wishes on the occasion of 

our 21st Anniversary. 

As a gesture we are offering our ex- 
tremely popular Model I27A on IO 

monthly Credit payments without 
interest charges, i.e., £1.0.0 per month. 
This special offer is applicable to orders 
received during February and March 
only. 

CONSIDER THESE OUTSTANDING 
FEATURES 

* Sensitivity 20,000 o.p.v. D.C., 1,000 o.p.v. 
A.C. 

* Very robust shock -proof moulding. 

* Centre pole movement mounted on sprung 
jewels, magnetically shielded. 

* Portability -slips comfortably into the pocket. 

* 20 ranges -50 microamps, I milliamp, 
10 milliamps, 100 milliamps, I amp. 
Volts D.C. 0.3, 2.5, 10, 25, 100, 250, 1,000 
(25 kV. by probe). 
Volts A.C. 10, 25, 100, 250, 1,000. 

* Three resistance ranges : 0 -2,000 ohms ; 

0 -200 k. ohms ; 0 -20 megohms, self- 
contained. 

* 37 microamp movement, 344in. 3- coloured 
scale. Complete with Instruction Manual and 

Interchangeable Test Prods and Clips. * Accuracy D.C. 3%, A.C. 4 %. High quality leather case, if required, íI.12.0. 

Write for full details and catalogue 
H.V. Probe for 25 kV. 04.15.0. 

TAYLOR ELECTRICAL INSTRUMENTS LIMITED 
MONTROSE AVENUE, SLOUGH, BUCKS. Telephone: SLOUGH 21381 

Cables : TAYLINS. SLOUGH. 

Member of the METAL INDUSTRIES Group of Companies 

., > 

,-.... .....> 
- : 

I000.VA,C, 
L000.V.D.C. 

ACV. D.c/A ZSV.D.C' Sop 
ióV 

ImA 

25V 
IOmA 

IOOV 
\ 

100.4 
2sOV 

10p0014 
IOOR 

MODEL 127A 
PRICE 

£100.0 
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For Your Lab. 
Resistance substitution boxes are 
great time savers and you really 
cannot have too many of them ; 

here then, Is an opportunity to 
acquire these at a very low rate. 
Our R S. kit available for only 
8.6. plus 1;6 postage, comprises 
one 50 W. precision variable resis- 
tor 0 -100 K.. six 2 -3 watt fixed 
resistors. one 6- position switch. 
one pointer knob and one ordinary 
knob and instructions. This 
unit when made up will give an 
inunite variability over the ranee 
100 ohm to 2 meg. 

® 12- CHANNEL TURRET 
® TUNER 
Es 
Es li 
ai 
ai 
is 
Es 
Es 
Es 
is 

is 
Es 
is 
li 

Ideal for con- 
verting an 
old or build- 
ing into new 
T.V. These 
are brand 
new stock, 
not surplus. supplied 
complete 
with valves 
and coils for 
local Band 
1 and Band Ili stations. 
Model 1. 
I.F. Outpct 
33/38 Mc!s 

® series heaters (parallel heaters, 5;- 
¡p extra). 
al, Model 2. I.F. Output 16/10 Mc!s 

parallel heaters (series heaters, 51- 
extra). With instructions and cir- 

mcuit diagram, 79+8. knobs 3'6 extra, 

T 
rostage and insurance 2(6, 

Ayo Prodclips 
al The ad- 
El vantage of 

tbese test .. 

pia prods is 
that pressing the trigger the 

RÌ side they become crocodile clips and 
83 can be left in circuit. This is a great 
FE time saver when servicing. Price 
EE 

® 
15:- Pair. 

ei r 68-page Hi-Fi Catalogue is 
® now being out sent out to customers 
al -gives details of the latest and 

best Hi -Fi equipment with over 
4(10 illustrations. Price 2)6 per 

ai copy which is refundable Irom 
OR purchases. 
03 
ai 

A.C. /D.C. Multimeter Kit 
® 0-5, nÓ 50. 0- 100. 0-500. li 0- 1,000. A.C. volts 
93 '1-5, 0 -50. 0 -100. 0 -500, 
Es 0- 1,000. D.C. milli- 
® amps 0-5, 0 -100, 

® 0 -500. Ohms 0- 50,000 
with internal bat- , 

lades. 0- 500.000 with 
MI external batteries. 

A.C. D.C. ® Measures 
ig volts. D.C. current 

and ohms. All the 
essential parts 1n- 
eluding metal case, 21n. moving coil 

® meter. selected resistors, wire Inc 
® shunts, range selector. switches. 3 

® calibrated scale and full instructions 
i ® price 19 6. plus 2/6 post and Insurance. 

Miniature 
® Microphone 
iB American made. Dy- 
® mimic type, real 
is bargain at 26. plus 

lid. postage. 

ES 

93 

FOUR ITEMS FOR PRICE OF ONE Fluorescents 

Set of modern T.V. parts suitable for modernising 
old televisor or Inc a new one. For wide angle 14ín. 
or 17ín. tubes comprises : (1) Line output E.H.T. trans- 
former. 12) 700 scanning coils on ferrite yokes. (3) 
Width control with ferrite core. (4) Frame output 
transformer. (Si Circuit diagram of a modern tele- 
visor. Offered at the price of the Line output trans- 
former only. namely, 57,6, plus 2/6 post and ieaur: n' s. 

Unique Opportunity to build Fine 
Transistor Set 

Constructor's parcel 
to build Pocket 6 
Transistor Set as 
currently being sold at 
£17,17.0. Parcel com- 
prises Motilfed two - 
tone cabinet as illus- 
trated, tuning dial, 
two gang tuning con- 
denser. combined bake - 
lite chassis I printed 
circuit and easy to 
follow circuit. Costing 
value 57/6- offered while supplies last at only 29.6 
plus 216 post. Suitable for your own circuit or to build 
original circuit. All parts available at highly com- 
petitive prices. Do not miss the tremendous bargain. 

ASSURE YOUR FUTURE 
The ownership of E 
good instrument has 
been the turning 
point in many 
a career, It 
could easily be 
yours. for you 
can own the latest Avo 
Test Instru- 
ment for the 
initial pay- 
ment of only 
10; This 
test instru- 
ment is ultra- 
modern. has 
a sensitivity of 10.000 Ohms per Volt, measures A.C. 
Volts 0 -1.000 in 5 ranges. D.C. Volts 0 -1.000 in 7 ranges, 
D.C. current at 1 Amp. in 5 ranges and resistance up 
to 2 Megs. in two ranges. 
Free Girt. To extend the uses of this Instrument, 
for instance, to measure capacity. inductance, E.H.T., 
etc.. we have developed a range extender scale and 
operating notes. these will be sent free to purchasers 
of this instrument. 
All sent immediately for 10 -- deposit. balance by 21 
payments of 10 -. which includes free insurance 
:uminst accidental damage for 12 months. Non -callers .id 3.6 post and insurance. Cash price, 89.10.0. - - Rectifier 

All complete with polyester filled 
choke and interference suppressors, 
starters and fluorescent tube -all 
ready. in fact, to switch on. 
5ft. 80 watt, 54'9 Plus 5,6 carriage 
and insurance. 
4ft. 40 watt, 39 6 plus 5/6 carriage and 
insurance. 
3ft. 40 watt. 39'6 plus 4/6 carriage and 
insurance .. 

2ft. 20 watt. 39 6 plus 416 carriage and 
insurance. 

, Circular 40 watt, 87 - plus 5.6 carriage 
and insurance. 
Circular 60 watt, 1046 plus 5 6 
sarclage and insurance. 
These fittings are suitable for hanging 

direct fixing- carriage and 
murante applies for distances up 

2511 miles, over and above this 
,arriage will be extra. 

MULTIMINOR 

Bargains 
Selenium recti- 
fier type 12, 500 
v. lA. half-wave. easily rebuilt 
into full wave or 
multiple type, 
contains 30 35 
mm. discs. Price 
811 plus 16 post. 
Type 13. 36 volt 
9 amp. easily re- 
built into six full 
wave charger 
rectifiers sui t- 
able l'or 6 or 12 
volt batteries at 
Sam Ps. contains 
24 84 mm. discs. Metal Rectifier Realjbarcain of 19 6. plu= 1 d post 

FOR ADDRESS SEE OPPOSITE PAGE RO m4, 
-. 

309 volt, 5;6 each. plus 
post S 

Connecting Wire 

V.C. covered in 100ft. coils -- 2 0 a 
, sil or four coils different roinnl >., 

10 -. post free. 

Yaxley Switches 
1 Pole 3 way ... ... .. 
1 Pole 5 way ... ... _. 
1 Pole 11 way ... ... 
2 Pole 2 way ceramic ... ... 
2 Pole 4 way ... ... _. 
2 Pole 6way ... ... ... 
2 Pole 8 way ... _ ... ... 
2 Pole 11 way ... ... ... 
2 Pole 12 way ... ... ... 
:1 l'oie 3 way 
:1 Pole 6 way ... ... . 
4 Pole 4 way ... ... 
t. Position shorting ... ... 
n Pole 3 way ... ... 
t. l'ole 3 way ceramic ... ... 
8 I'ole2waY ... ... ... 
11 Pole3way .. ... ... ... 
1'2 Pole 2 way ... ... 

Building A Scope ? 

16 

26 
?6 

2-6 

46 

d6 
3- 

26 
36 

26 

lin oscilloscope tube American macle 
'l'y re No. 3FP7. Octal base 
sunup, heater, electrostatic deflection. 
Brand new and guaranteed. 15 -- rats. 
plus 1,8 post and insurance. Com- 
plete with circuit diagram. 

ha Itery' Charger Rectifier. Selen- 
ium 12 -15 v., 5 amp.. 1216. 
Meta! Chassis. Punched for Mallard 
5l0 Amplifier, complete with inner 
screening sections and stove enam- 
elled, 12 6 set. 
Geiger Counter Tubes. 20th Century 
type. Type No. G24, with circuit of 
geiger counter, 29,6. 

Heavy Duty Test Prods. Red and black with plug -in lead attachments. 
8, 6. 

®®a631P®®®B1aFPaliPafft®EaiaFP®tE®l&aa1®aaaal®®alalaiFEa1®lBaalFtb 5®®®aiFPFP®l®FPPFP 
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Band III Converters 1100 Worth of Equipment 19/6 Suitable 

Wales. Lon- 
don. Mid - 
lands,North, Scotland, 
etc. All the 
parts includ- 
ing 2 EF80 
valves, coils, 

fine tuner, contrast control. con- 
densers and resistors. (Metal case 
available as an extra.) Price only 
19 6, plus 2/6 post and insurance. 
Data free with parts or available 
sepsis tely. 1/6. 
Please send two more kits. the one 
von sent last creek is performing 
magnifteentlz 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. 
Luminous SwiUh, double pole 
designed for electric blankets. neon 
indicators glow when appliance is 
switched on. 10 -. 

Radio Stethoscope 
This can be slipped 
into the pocket rather 
like a fountain pen. 
With it In most 
districts a receiver 
can be checked from 
the grid of the first 
valve right through to 
the output without a 
signal generator. the 
stethoscope will oper- 
ate in both L.F.. and 
R.F. circuits without 
alteration. It is a 
complete fault-finder. 
All the necessary parts 
to make this tracer 
6 6. post 1 -. 

Crystal Mike by Acos 

i 
Model 39:1, the- ideal for tape or 
general ampiliso complete with 
screened lead 39 6. plus t- post. 

"Dim and Full " Switch 
Particularly useful for con- 
trolling photoflood lamps which 
have only a short life at full 
brilliance. This toggle switch 
has three positions : the first 
position puts two lames in series 
at hall brillia ce for setting up. 
the second nesition is oft and 
the third position full brilliance 
for the operation shots. Also 
useful for controlling night 
lights, heaters. etc. etc. Price 
3 9 each, post 9d. Circuit 
diagram included. 

Hi -Fi Snip 
Infinite Wall Baffle 

Nicely veneered 
and pol- 
ished. Corner 
fitting (at- 
taches to pic- ture rail). 
Takes up no 
floor space. 
Gives really 
fantastic re- 
sults with only 
low- priced 8 in. 
speaker. F i t - 
ting for tweeter. Only 45'- 
carriage and insurance 3 /6. 

each, 

The famous R1154- unused but slightly soiled. Covers 
200 -500 kels. 3-5.5 Mc s and 5.5-10 Mc /s. Has unique 
" click stop " mechanism. Wonderful breakdown 
value- meters, relays, switches. Complete with valves 
-real bargain at 19'6, plus 10'- carriage. 

Car Battery Charger 
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 3/6 
post and ins. 

Philips AG2009 Transcription Unit 
Philips AG2009 
Record Player, 
a modestly 
priced 4 -speed 
unit with many 
outstanding 
features. is 
ideal for the 
enthusiast who 
is assembling 
his own equip- 
m e n t or 
modernising 
an older in- 
stallation. The 
pick -up arm is wired for 
stereo and the 
Philips stereo 
head is avail- 
able as an op- 
tional extra. 
Eddy Current Brake gives ±2 fine adjustment on 
all four speeds. Continuously variable pick -up 
playing weight (2 -12 gins.). 
Supplied with Philips Hi -Fi crystal bead, type AG3019 
for microgroove and 78 r.p.m. 
Frequency response 30- 15,000 c / /s. 
Pick -up lifting and lowering device. 
Individually balanced hervy turntable. 
Muting switch fitted. 
Can be used with any amplifier or radio set. 
Complete with monaural pick -up, 510.10.0. or £1 
deposit and 21 fortnightly payments of 10 / -. 
Available also with stereo head, diamond or 
sapphire stylus. Prices on request. 

INFRA -RED HEATERS 
These latest type 
heaters are ideal for 
bathroom, kitchen. 
bedroom, etc. They 
are simple to make 
from our easy to follow 
instructions -uses silica enclosed 
elements designed for the correct 
infra -red wavelength (3 microns). Price 
for 750 watt element and instructions 15!6, plus 2/6 
post and insurance. Or made up heater 52/6 plus 3/6 
post and insurance -fully tested and guaranteed. 

For Your 
Service Department 

Ed 

83 
83 
ES 

193 

83 
03 
83 
ES 

EB 

ES 

EH 

83 
83 
Es 

ES 

ES 

as 
83 
83 

An invaluable tool for working inside 
a dark cabinet or cupboard. This is a 83 
screwdriver with torch and has four 
interchangeable bits, two for the 
ordinary slotted screws and two for tal 
Philips heads. The torch section ES 
operates from 11 v. batteries in the EB 
handle and will save its cost in frayed 
tempers alone. Why not treat your- 
self to one of these now ? Only 10.6. 
plus 1 6 post and packing. 

83 
Morganite Potentiometers Ea 

83 
ES 

03 
93 
iE 
E 
ES 

ffl 
ES 

Single and 2 -gang 
types available, 
standard size with 
good length 
spindle, all 
new and boxed. 
Single types. P- 
each, values avail- 
able : 5K. 10K. 
25K, 50K, 100K, 250K. 1 meg., 2 meg. ES 
Gang type 3/- each-values available: Fs 
5K+ 5K, IOOK + 100K, 1 meg. + 1 meg.. tE 2 meg. + 2 meg. ffl 

83 
83 
83 
83 
83 
ES 

ffl 
EH 

Single -strand 18- 

am P.V.C. covering FE 
which makes it ttl 
rustproof. Extra tE strong. will RA stand tremend- 
ous strain. Ideal 
for gardening, 
clothes lines, in- 
door aerials, etc. FE 

etc. Also being steel alloy and hay- 
ing a resistance of approximately } 
ohm per yard this can be used for 
electrical work, soil heating, wrap- 
ping round water pipes, etc. New on CM 

drum containing 3,000ft. Price 8/6, 03 
plus 3 6 caer. ES 

This Month's Snip 
Bin. P.M. Speaker in fabric - 
covered cabinet -size loin. x Bin. 
x 4in. Price 29.16, plus 2/6 post 
and insurance. 

Versatile Wire 

T.V. Service Sheets 
200 sheets covering most popular 
post -war televisors by leading 
makers- Cossor, Ekco, Ferguson, 
Pye. etc., £2. post free. PRE- 
VIOUS PURCHASERS OF 
THESE SHEETS PLEASE NOTE: 
WE CAN SUPPLY SHEETS 
Nos. 100-200, £1. or 150 -200, 10' -. 

03 
EB 

® 
® 
® 

® 
® 
® 

ELECTRONIC PRECISION EQUIPMENT LTD. ES 
ES 

66, GROVE ROAD, EASTBOURNE, SUSSEX. 
EH This is the correct address for post orders and for prompt attention please mark 
83 your envelope Dept. 7, also enough for postage. 

Electronic. (Ruislip) Ltd. Electronics (Croydon) Ltd. Electronics (Finsbury Park) Ltd. HEI 

42 -46. Windmill hill, 266. London Road, 29. Stroud Green Rd.. 
Ruislip, Middx. Croydon. Finsbury Park. N.4. ES 

Phone : RUISLIP 5780. Phone : CRO 8558. Phone : ARChway 1049. m 
Half day Wednesday. Half day Wednesday. Half day Thursday. EIS 

1$®®® 1a383ä8389®®®®® ®®®1B1S®®Mlh®al$EEaES® ®®ESM®ESTMEE R® ®a3303a,®®®10®ESESEREB 

Electronics (Manor 
Park) Ltd. 

520, high St. north. 
Manor Park, E.12. 

I®IZi93030383 
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NOW COVERS RADIO -ASTRONOMY 

ifAND WITHOUT OBLIGATION 

The long -awaited New Edition of this practical engineering and 
servicing work is now ready for you. If you are a Radio Engineer, 
Technician, Mechanic, Instructor, Student or Keen Amateur, this 
great wealth of data will prove invaluable. Newest developments and 
techniques are included -from latest transistors to low noise micro- 
wave devices ; from advances in quality reception to radio- astronomy 
and space probe communication. Be up -to -date by sending to-day 
for FREE EXAMINATION. This New Edition is of absorbing 
interest to you -post coupon to -day! 

PACKED WITH DATA FOR DAY -TO -DAY 
NEEDS -WRITTEN BY 50 SPECIALISTS 

Formula. Calculations. Communication Theory, Electron Optics. 
Colour, Projection and Industrial T.V. Materials. Studio Equip- 
ment. Transmitter Power Plant. V.H.F. Transmitter -Receiver Equip- 
ment. Amateur Equipment. Waveguides. Receiver Design. Radio 
Links. Broadband Systems. Radio Navigation & Radar. Radio 
Astronomy & Satellite Communication. Valves. Cathode -Ray Tubes. 
Transistors. Crystal diodes. Resistors. Capacitors. Inductors. Trans- 
formers. Microphones. Gramophone Mechanisms. Loudspeakers. 
Interference. Recording. Measuring Instruments. Installation & 
Servicing. Ionospheric Forecasting. Units & Symbols. Developments, etc. 

SEE THESE PRACTICAL FEATURES 
Latest types of Transistors and their use Single -Sideband Trans- 
mitters V.H.F. Scatter & Meteor Burst Communications 
Systems Travelling Wave Tubes Radio Astronomy Modern Car 
Radio Receivers Stereophonic Reproduction and Recording Tech- 
niques T.V. & Radio- latest Practice in Receiver Installation and 
Servicing New Air Navigation Aids. 

Broadcasting ' Communications Navigation Radar, etc. 

Over 1,800 Pages 

47 Main Sections 

2,000 DIAGRAMS, 

TABLES, FORMULIE & 

CALCULATIONS 

Many Exciting New 
Features 

GEORGE NEWNES, LTD., 15 -17, LONG ACRE, LONDON, W.C.99. 
Please send me Newnes RADIO AND TELEVISION ENGINEERS' REFERENCE 

BOOK without obligation to purchase. I will either return the work within eight 
days or I will send the first payment of 5/- eight days after delivery, then ten monthly 
subscriptions of 10 / -, until the sum of 105/- has been paid. Cash price within eight 
days is 100 / -. 

Name 

Address 

Occupation 

I Your Signature 
(Or your Parent signs if you are under 21) RB28 

Tick('J where appticabl 

HouseOWNER 

Householder 

Living with Parents 

Lodging Address 
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Here are some new 
0M 

models 

F.M. TUNER 
£ 13.12.6 

R.F. TUNING 
UNIT 

and I.F. 
AMPLIFIER 
AVAILABLE 
SEPARATELY 

00171,1 

F.M. TUNER. Tuning range 88 -108 Mc /s. Three I.F. stages with pre -aligned transformers. 
Complete R.F. Unit is despatched wired, pre -aligned and tested. Built -in power supply. 
7 valves. Sensitivity 2.5µV for 20 dB. noise quieting. 

TRANSCRIPTION RECORD PLAYER. Embodies new 
Collaro RP594 unit with the Ronette Stereo Pick -up. Gives 
excellent results on stereo or mono. (16, 33 }, 45 L.P. or 78 r.p.m.) 
discs. Detachable head and supplied with wooden plinth. 
THE ' COTSWOLD.' An acoustically designed 3 -unit Speaker 
System capable of doing justice to finest programme sources. 
Range 30- 20,000 c /s. All parts left "in the white " for finish 

RP -IU to personal taste. 
/12.10.0 THE "GLOUCESTER" cabinet has 

been specially designed to meet the 
varying needs of different homes. Mk. I 

houses Record Player Stereo Amplifier, 
F.M. Tuner and records, etc. The Mk. II 
will house a Tape Deck in addition. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
"PACKAGED DEALS" 

The above models and others can be 
obtained as parts of " packaged deals " of 
MATCHED STEREO HI -FI 
EQUIPMENT, thereby saving you 
additional money. 

FREE DELIVERY IN U.K. 
DEFERRED TERMS AVAILABLE 

OVER f10. 
THE "COTSWOLD" 

£19.18.6 

Why not send for Free Catalogue ! THE "GLOUCESTER" 
Mk. I 

Other models include Mk. II /117 8.6 
TRANSISTOR PORTABLE model UXR -I. This dual -wave, 6 transistor portable radio, strikingly styled in handsome 
solid leather case, is universally admired. The tone is rich and brilliant and it performs well everywhere, including in a car. 
Easily built in 6 hours £15.18.6 

(Car aerial attachment available S;- extra) 
TRANSISTOR JUNIOR RADIO /2.16.6 UIR -I. Ideal for youngsters. Novel circuit gets lots of stations 
N vei headph ne circuit gets lots of stations. (Additional amplifier stage, 16/6 extra) 
HI -F1 16 W. STEREO AMPLIFIER model S -88. World's finest 16 Watt Stereo amplifier regardless of price. 0.1% 
distil. at 6 W. chnl. The attractively styled S -88 has many excellent features E25. 5.6 
HI -FI 6 W. STEREO AMPLIFIER model S -33. World's best value in low -price Stereo. 0.3% distortion at 2.5 
W.ichnl. ideal for average room LII. 8.0 
HI-FI SPEAKER SYSTEM model SSU -I. Ideal for Stereo in average living -room where cost must be low. Two speakers 
in the endos. ire. Legs. 61.7.0 optional extra £10. 5.6 
R/C BRIDGE MODEL C -3U. Measures Capacitance. 10 pF (0.000011F) to 1,000 pF ; Power Factor ; Resistance. 100L, 
to 5 M!2 and indicates leakage. Automatic Discharge Safety- Switch /7.19.6 
AUDIO SIGNAL GENERATOR model AG -9U. 10 c/s to I00 Kc /s. Sine -wave output 10V f.s.d. down to 3 mV 
f.s.d. Less than 0.1% distortion (20 c/s to 20 Kc /s). Decade frequency selection. Decibel ranges, -60 to +22. 1% 
precision res.stors £19. 3.0 
VALVE VOLTMETER model V -7A. World's most popular VVM. Measures volts, ohms and decibels. D.C. sensitivity 
7.3 megohms per Volt. D C. input resistance 11 megohms /13. 0.0 
5 in. OSCILLOSCOPE model O -12U. This fine general -purpose 'scope has " Y " sensitivity of IO mV /cm, and covers 
3 c/s to over S Mc /s. Rise time is 0.08 p secs or less. Timebase 10 c/s to 500 Kc /s in 5 steps. Electronically stabilised. 
Voltage calibrator £34.15.0 
DIRECT READING CAPACITANCE METER model CM-1U. 44in. meter scale calibrated in pF and pF. Full 
scale deflection 100 micro- microfarads,1,000 micro- mlcrofarads, 0.01 microfarad, 0.1 microfarad £14.10.0 
DX -1000 AMATEUR TRANSMITTER. The most popular Amateur transmitter in the world. 100 -140 watts out- 
put. 160, 80, 40. 20, 15 or 10 metres £78.10.0 
DX -40U AMATEUR TRANSMITTER. 40 Watts to aerial. Input power 75 W. C.W., 60 W. pk. C.C. 'phone. 
Provision for V.F.O. Designed by " Hams " for " Hams " £29.I0.0 
VARIABLE FREQUENCY OSCILLATOR model VF -IU. 10V output. Covers 10 to 160 metres 

JUST OUT ! 12 W. Monaural Amplifier, Baltin Coil Set, Tape Deck, 3" Service Oscilloscope. 

E10.12.0 

Without obligation please send me FREE CATALOGUE (Yes'No) 

Full details of model(s) Deferred Payments (Yes /No) 

NAME 
(BLOCK CAPITALS) 
ADDRESS 

3, D DAYSTROM LTD., GLOUCE T R, ENGLAND 
A member of the Daystrom Group, manufacturers of 

THE LARGEST -SELLING ELECTRONIC KITS IN THE WORLD. 
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BRAND NEW AM /FM (V.H.F.) RADIOGRAM CHASSIS AT £ 13.6.8. (P. & P. 10 / -) 
Wby buy a F.M. Tuner at the same price? 
Tapped input 220 -225 v. and 226-250 v. A.C. ONLY. 
Chassis size 15' x 61' x 51' high. New manufacture. 
Dial 14r x 4' in gold and black. 
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 & O.P. Transformer. Tone Control Fitted. 
Covers 1.000 -1,900 M. : 200 -500 M. : 88 -99 Mc's. 
Valves EZ80 rect.. ECH81, EF89. EABC80, ELM, ECC85. 
Speaker & Cabinet to fit chassis. 47,8. 
10' x 6' ELLIPTICAL SPEAKER. 20/ -. 
TERMS :--(Chassis) £4.18.8 down + 10r. Carr. and 6 Monthly Payments 
of 30/ -, or with Cabinet & Speaker £5.9.2 down and 7 Monthly Payments 
of 32/ -. 

COMPLETE RADIO FOR ONLY 
LIO.IG.O carr. pd. 

Size 19' x 13' x 75' or Chassis and dial for £8 (carr. Pd.). Chassis Size 15' x 69' x 51' ; 1,000 -2,000 M. : 200.550 and 16-54 M. Maine (310 -250 v. A.C.) and O.P. Trans. (3 ohm) ; Gram.. ¢ J Aer., E., Ext. L.S. Sockets : New te K. Mallard Valves ECH42, EF41, EBC41, EL41, EZ40 and Magic Eye EM81. Dial 15' x 3'. Fully aligned. Fan- tastic value for money. I' or 6' r 4° speaker fitted to cabinet. 

It.- -7TERY I(LIMINATOR, Converts your Battery Set to Mains. For 4 Low Consumption Valves (DK range). 90 v. 15 ma. and 1.9 v. 125 ma. 42/8 (2/6 post). 200 -250 v. A.C. Size sr x 31' x 2'. Also for 250 ma. 1.4 v. and 90 v. 15 ma. at same price. specify which, or give valve line -up. 

TELERECTION. "Twenty -20" adjustable set top or table aerial for Bands 1.2 and 3. " Gold " finished roda and mounting. List Price 42/ -. Our price 30/- (carr. paid). 

50 SILVERED MICA AND CERAMIC CONDENSERS, 10/ -. 50 RESISTORS, 5 / -. ALL DIFFERENT VALUES. 

COMPLETE TAPE RECORDER 
FOR ONLY 119.19.0 

B.S.R. deck. Two -tone leatherette. 
case. Acos crystal mike, 850ft. tape 
extra spool. On /Off Tone and Vol 
7 in. x 4in. Speaker. 11 hrs. playing 
time. Single speed Min./sec.. fast 
forward and reverse, mike and radio 
inputs, ext. speaker socket : cannot 
be accidentally erased. 131in. x 121n. 
x Bin. Weight 20 lbs. 12 months' 
guarantee. Carr. 7/6 extra. Terms : 

£8 down and 8 monthly payments of 

3 -VALVE AMPLIFIER (INCL. 
RECT.). Capable of giving 6 watts. 
Mains and output transformers. 
Valves ECC81, ELM and Rect. 3 

Controls, volume, bass and treble. 
On /Off switch. Fully guaranteed. 
Chassis size 61' x 3' x 29'. 65' round or 

LISTEN WITHOUT INTERFER- 
ENCE 

Fully built V.H.F. /F.M. Tuner for 
£5.10.0 (3 /- post). Covers 88-98 Me /sec. 
Wired, aligned and tested. 4 Mullard 
valves : for use up to 40 tidies from 
transmitter. FRINGE MODEL for 
above this (5 valves). £6 (p. & P. 3/ -). 
External H.T. and L.T. supplies read. 
for both of foregoing. BUT, a 

complete V.H.F. set, fringe model, 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, 8d. yd. All with 12 months' guarantee. 

GRAMOPHONE 
- 

`°IQf 
AMPLIFIER with 5 fn. 
SPEAKER. On Fabric- 
covered Baffle 121° x 5'. 
Mains and Output Trans- 
formers. Metal Rectifier. 
ECL82 Valve. Tone and 

Volume Controls. 001011 =sit_h. Plenty of Volume. Fully 
Guaranteed. Two Knobs Supplied. Ready to play. Useful for 
Stereo. " 

ONLY 57/ -, post 3/- 

EEREC " PIONEER " RADIO IN MAKER'S CARTON. 
Valves DK96. DF96, DAF96, DL96. Berec Ever -Ready Battery 

B103, 18/8 extra. Two Short Wave- 
bands 2.5 to 7 Mc /s and 6.5 to 17 Mc /s. 
Cabinet. 12° x 71" x 8'. ONLY £4.10.0 
(2 /6 p. & p.) (MW and SW £4.15.0 plus 
2/6 p. & p.). In kit form with in- 
structions and fully wired coil pack. 
Two Short Wavebands £4. One M.W. 
and S.W. £4.5.0. Plus 26 p. & p. 

Separate items supplied. 

TAKE A CHANCE. We have surplus to present manufacturing 
requirements tens of thousands of resistors, silvered mica. 
tubulars, volume controls, electrolytics, valve holders, etc. 
SEND US 201- for a bargain parcel of new goods. Our good name 
Is your guarantee. Money back if not satisfied. State preference 
of types of goods. 

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. 

6^ x 4' elliptical speaker, state which. Send 6d. (stamps will do) for our illustrated catalogue of the 
above items and others. All New Goods. Delivery by return. 
Terms :-One -third down and balance plus 7/6 in four equal 
monthly payments. Postage with down payment. (C.O.D. 2/- 
extra.) 
SEE SPECIAL TERMS FOR -1.M. /F.M. CHASSIS AND TAPE 
RECORDER. 

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

I ai :re _ election of complete Radiograms, ready built in cabinets. with 4 -speed Autochanger. Write for details. giving approximate 
,ize required. Price from £25 for A.M. only, or £32 for A.M. /F.M. 

G L A D S T O N E RADIO -SSA, HIGH STREET, CAMBERLEY, SURREY. Tel. 22791 
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Si AZ' 

URING the course of this year, wireless will play an 
important part when the first practical steps are taken to 
try to discover whether or not life exists elsewhere in the 

universe. The radio telescope at Green Bank, U.S.A., will be 
used by scientists who will listen for radio signals coming from 
other solar systems. Ever since scientists first made optical 
telescopes and probed the heavens, the great size of the universe 
has become more and more apparent, and now it is realised that 
its enormity cannot be comprehended. It has been supposed 
that there must be many other worlds similar to our own in 
which live intelligent beings similar to ourselves, and it is 
reasonable to assume that any signals transmitted from such 
worlds would aim at establishing contact with others and therefore 
would consist of definite sequences. 

Naturally, it would be difficult to monitor more than one 
specific frequency and it is assumed that the wavelength used 
for the transmissions would be 1,420Mc/s. This frequency is 
known as the hydrogen line frequency and could be called the 
most popular frequency in creation since most of the matter in 
space is neutral hydrogen. Once the frequency of transmission 
has been assumed, the problem of monitoring becomes easier, 
although the difficulty now arises of detecting any deliberate 
modulation at that frequency. Owing to inter -galactic noise and 
other sources of signals, the detection of pulses may not prove 
easy. If, therefore, any of the other radio telescopes in the world 
were tuned to this frequency during their normal programme of 
work it is unlikely that signals would be detected, even if they 
were being transmitted. It is unlikely that the Jodrell Bank radio 
telescope will be used for monitoring space signals in the near 
future as it is heavily committed to its programme of research in 
radio astronomy and the tracking of earth satellites and moon 
probes. Jodrell Bank has a much larger range than the Green 
Bank telescope and will receive signals from at least 700 light years 
away and perhaps more and may be at present less suitable than 
Green Bank for the purpose in mind. The Green Bank telescope 
will be focused first on the nearest suitable stars. These are some 
I I light years away -about 66 million million miles from us. 

If there is intelligent life elsewhere in the universe it is reasonable 
to assume that radio will be the medium used for communication, 
although the speed of communication will not be as great as might 
at first be thought. Radio waves travel at 186,000 miles per second 
but even at this speed it might take 11 years for the signal to 
reach us and we might have to wait 22 years before we would 
receive a reply to any signals which we might transmit. In view 
of the delays involved, the transmission of signals at this juncture 
seems hardly worthwhile unless a very far -sighted policy is 
envisaged. The programme at the moment must be one of 
passive reception and the most that can be expected in the near 
future is the confirmation that some form of life exists elsewhere 
in the universe. 

Our next issue, dated April, will be published on March 4th 
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Ito m ul the World 
_. of 1l ireless 

POTENTIAL AND 
CURRENT NEWS 

Broadcast Receiving Licences 
THE following statement shows 

the approximate number of 
Broadcast Receiving Licences in 
force at the end of November, 
1959, in respect of wireless receiving 
stations situated within the various 
Postal Regions of England, Wales, 
Scotland and Northern Ireland. 
The numbers include licences issued 
to blind persons without payment. 

Region 
London Postal... 
Home Counties 
Midland... ... ... ... 
North Eastern ... ... ... 
North Western... ... ... 
South Western... 
Wales and Border Counties ... 

Total England and Wales ... 
Scotland ... ... 
Northern Ireland ... 

Total 
846,739 
817,455 
604,910 
691,772 
558,805 
485,796 
299,837 

4,305,314 
507,208 
148,266 

Grand Total ... ... ... 4,960,788 

British Equipment for Peru 
THE Smethwick (Staffs) firm 

of Hadley Telephone and 
Sound Systems Ltd., is providing 
a staff location installation for a 
new hospital in Moliendo, Peru. 
The equipment, which consists 
of an amplifier, a moving coil 
microphone, 16 cabinet and 15 
spherical type loudspeakers has 
been ordered from the British 
firm by Sociedad Relojera SA, 
of Lima, and will go into the 
Arequipa Hospital in Moliendo. 

British Standard 448 
THE B.S.I. announces the pub- 

lication of another two 
Sections (B5G /F and B7E /F) to 
B.S. 448, " Electronic valve 
bases, caps and holders." The 
new sections specify the base 
and bulb outline dimensions of 
the B5G /F and B7E /F sub- 
miniature valves with flexible 
connecting leads. Gauges for 
checking the lead spacing and 
the bulb outline dimensions are 
also specified. Copies of this 
Standard may be obtained from 
the British Standards Institution. 
Sales Branch, 2, Park Street, 

March, 1960 

>e 

This Kowa Microrecorder is claimed to be the .strain's., tape recorder 
in the world. Developed by the Kowa Optical Works of Japan, and 
produced by the Kowa Electric Laboratory in Nagoya, it can be used 
for 30 minutes uninterrupted recording on a double -track tape, which 
is reversed automatically when recording on one track has been 
completed. It is an alt- transistor recorder with playback, and weighs 
780 grants. Accessories include a telephone pick -up, " secret" 

wristwatch microphone, earphones and speaker. 

W.I. Price 2/- each. (Postage 
extra to non -subscribers.) 

Electronic Computing for 
B.P.C. 
AN order for one of the largest 

electronic computing systems 
in the United Kingdom has been 
placed with Ferranti Ltd. by the 
British Petroleum Company 
Limited. The system, costing 
over £1 million, will also be one 
of the fastest in the United 
Kingdom for processing data as 
it is based on the Ferranti 
Mercury computer, at present 
the fastest machine manufac- 
tured in Western Europe. The 
extensive ancillary equipment 
includes a converter unit which 
transfers information from 
magnetic tape to punched cards 
and vice versa, and facilities for 
printing data from magnetic tape 
on very high speed printing 
units. The system will be used 
by the British Petroleum Co. for 
both scientific and commercial 
applications. It is anticipated 
that the system will be installed 
in one of the company's head 
office buildings in London 
around the turn of the year 
1960/61. 

U.H.F. Systems for S.A. Navy 
ASUBSTANTIAL order for 
multi -channel medium and 

high power communication 
equipment has been placed with 
Plessey International Limited by 
the South African High Com- 
missioner in London. The 
equipment will be installed on 
South African Navy fighting 
ships for ship -to -ship and ship - 
to -shore communication. The 
placing of this important order 
follows the success of similar 
Plessey U.H.F. sets on ships of 
the British and Commonwealth 
navies. The order was negoti- 
ated in South Africa by repre- 
sentatives of Plessey Inter- 
national Limited. 
Radio Trades Examination 

Board 
AT the annual general meeting 

of the board on December 
30th last, Mr. Edwin Arthur 
William Spreadbury. M.Brit.- 
I.R.E., was elected chairman in 
succession to Mr. E. M. Lee, 
B.Sc., M.I.E.E. (Belling and Lee 
Ltd.). Mr. Spreadbury has been 
associated with the R.T.E.B. 
since June, 1943, when he was 
appointed an examiner and a 
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member of the examinations 
committee. Subsequently, he 
became a member of the com- 
mittee which drafted the scheme 
of examination in television 
work. the first examination being 
held by the board in 1950. in 
recognition of this work Mr. 
Spreadbury was elected to the 
council of management of the 
board in 1947. 

By reason of his technical 
articles and books. Mr. Spread - 
bury is well known to the 
industry and the trade for his 
interest in promoting higher 
standards of servicing efficiency. 
He has been connected with the 
radio industry since 1922. He 
joined the staff of the Wireless 
Trader in 1937 and is now the 
technical editor. 
Radio- telephones for Mexico 

AN initial contract has been 
signed v ith Pye Telecom- 

munications Limited for 500 
two -way units and fixed station 
equipments. Many of these 
radio -telephones will be used for 
the extension of the existing 
public correspondence scheme. 
whilst others will be used for 
new private radio -telephone 
systems. It is anticipated that 
1.000 mobile units will be 

required by Mexico this ear. 
to a total value of £100.000. Pe 
has already supplied over 3.000 
mobile radio -telephone units to 
Mexico. 
Electrical Engineers Exhibition 

HE Ninth National Electrical 
11 Engineers Exhibition will 

be opened by the President of 
the Board of Trade. the Rt. Hon. 
Reginald Maudling. M.P.. at 

12 noon on April 5. 1960. at 

Earls Court. Part of the 
" Marine Electrics " feature will 
be devoted to electrical and 
electronic equipment from 
Britain's renowned aircraft 
carriers, H.M.S. Victorious and 
H.M.S. Hermes. Also featured 
will be equipment as used in the 
S.S. ' Canberra, the largest liner 
built in British shipyards since 
the war. Exhibits will include 
the latest navigational aids, 
radar and radio communications 
equipment. An electrolier, 
believed to be the world's 
largest, will be suspended from 
the 1l0ft. high roof of the 
Exhibition Hall. It is built by 
William McGeoch & Co. and 
measures 75ft. in circumference. 
Its total loadings will be around 
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18.500W. Visitors will walk on 
the world's largest electrically 
heated carpet. Made by Therma- 
lay Ltd.. it covers over 1,000 sq. 
ft. and will have a loading of 
more than 11,000W. For the first 
time there will be a feature of 
outdoor electrical equipment. An 
area of over 5.000 sq. ft. will be 
devoted to heavy transformers 
built by the English Electric Co. 
Ltd. 

East Pakistan Contract 
THE Commissioners of the 

Port of Chittagong, East 
Pakistan. have placed an order 
with Marconi's for the establish- 
ment of a V.H.F. radio -telephone 
network to improve ship -to- 
shore communications within the 
port area and the Kharnaphuli 
river. Besides the installation of 
duplicate V.H.F. transmitters and 
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equipped to enter or leave *.he 
port in full radio communication 
with the port authorities. 

Change of Name 
ON the 1st January, 1960. the 

British Thomson -Houston 
Company, Metropolitan- Vickers 
Electrical Company and Siemens 
Edison Swan Ltd. changed their 
names to Associated Electrical 
Industries (Rugby) Ltd., Asso- 
ciated Electrical Industries 
(Manchester) Ltd., and Associ- 
ated Electrical Industries (Wool- 
wich) Ltd., respectively. At the 
same time five new product divi- 
sions of Associated Electrical 
Industries were announced. They 
are as follows: (1) Cable Divi- 
sion; (2) Construction Division; 
(3) Telecommunications Divi- 
sion; (.4) Radio and Electronic 
Components Division: (5) Instru- 

Marconi'.s Wireless Telegraph Co. Ltd., are designing and supplying 
the electronic equipment fa a new air defence system for Sweden. 
Contracts worth approximately £1,500,000 have already been placed 
with the company. Recently a delegation of senior officials of the 
Rural Swedish Air Board visited the Marconi Works at Chelmsford 
and the Research and Development Laboratories at Great Baddow, 
in connection with the contract. Photograph shows (L.. to R.) Colone! 
Hamilton and General Rapp of the Royal Swedish Air Board, Dr. E. 
Eastwood (Chief of Research, Marconi's), Mr. Keall (Marconi's) 

and Colonel H. Lindgren (Royal Swedish Air Board). 

receivers in the shore stations at 
the port office and at the signal 
station at Juldia. the order also 
includes the supplying of mobile 
stations for use in two harbour 
tugs and a pilot launch. This 
installation will enable all visit- 
ing ships which are suitably 

mentation Division. From the 
1st January the total of A.E.E. 
Product Divisions to be estab- 
lished became 12. and the 
famous companies whose names 
are to change will cease to trade, 
but will manage a number of 
A.E.I. Product Divisions. 
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The D.C.2. Stereo 
Amplifier 

A. DIRECTLY COUPLED CIRCUIT 

By J. S. Kendall 

THE power required for listening in the 
average room is not great -in fact 2W is 
usually more than enough and even then 

this is only required on peaks. This stereo ampli- 
fier. the D.C.2, is directly coupled with negative 
feedback and an output of just over 3W per 

Fig. 1- Theoretical circuit diagram. 

channel. The distortion and noise levels are low. 
Three controls are provided: volume, tone and 
stereo /mono. This latter allows one single input 
to be fed to both channels so that they act in 
parallel. 

Circuit 
For this circuit twin direct- coupled amplifiers 

have been chosen. There are several reasons for 
this, one of the main being that from the grid 
of the input section to the anode of the output 
valve there is negligible phase shift from the 
lowest frequency to the highest. There is thus 
only one component in which phase shift can 
occur: the output transformer. Again, this 
phase shift has been reduced by the use of 
negative feedback. The total number of com- 
ponents is also low and construction for the 
beginner is simplified. 

The basic circuit of each amplifier is shown 
in Fig. 1. It is drawn as a separate triode and 
pentode, which is correct although they are in 
the same glass -envelope. The anode of the triode 
is strapped across to the control grid of the 
pentode section, and no stopper is used -the lead 
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is only about tin.. so none is required. Thus 
the anode voltage of the triode appears at the grid 
of the pentode. 

If the reader is thinking of constructing his own 
directly -coupled amplifier, he should be warned 
not to attempt to work the drive valve at too 
low a voltage to allow it enough swing to drive 
the output valve correctly, and then attempt to 
clear up the matter with very heavy negative 
feedback. Allow an anode voltage of at least 
twice the r.m.s. drive voltage required by the 
output valve -within reason, the higher the better. 
but not so much that the output valve is starved 
of voltage. The average power supply unit with 
a 230- 0 -250V transformer will give about 300 - 
320V smoothed. Remember that the anode 
voltage of the drive valve and the normal bias 
voltage of the output valve have to be substracted 
from this figure. A good figure for the anode 
voltage of the drive valve is 25 to 50V. The 
voltage at the cathode of the voltage output valve 
has to be the anode voltage of VI plus the bias 
voltage of V2, i.e., Vk2 =Val + (bias for V2). 
For example, H.T. line voltage is 300, the anode 
resistor for VI is 220k and the anode current of 
VI is 1.2mA. Thus, the voltage dropped across 
RI would be 260. Thus, at the anode of VI we 
would have 300- 260 =40V, To this we have to 
add the value of the bias for the output valve - 
say, 6V which gives 46V. This, to the nearest 
10 per cent., is 50V. Looking up the valve, we 
find, say, Va= 250V., la =36mA, Vg2 =250V 
Ig2 =4mA. We add the currents together: 
36 + 4 =40mA and we can now, by a further 

EZ8I ECL62 
Fig. 2. -Valve base details. 

simple calculation, calculate the value of the 
cathode resistor of V2 (Rk2). We have the 
voltage as 50V and the current at 40mA. There- 
fore, Rk2= 1.25k. Now, 1,250 ohms is not a 
preferred value of resistor. Therefore. we must 
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find the nearest 5 per cent, preferred value, which 
is 1.2k. The wattage rating is next to be found. 
In this case W =EI is the formula to use. We 
have found E to be 50 and I as 0.04A (converting 
mA to amperes), so 50 X 0.04 =2W. In this 
instance, as in all others where low drift is 
required, use a resistor that is well within its 
rating, say. 5W 5 per cent. wire wound. Next, 
having built the unit we have to test it. The 

Fig. 3.- Wirigg of the 
sub- assemblies for the 

triode stage. 

critical reading is the one at the cathode of the 
output valve. The reading here is very rarely 
just as calculated even if we have made all our 
calculations correctly. The currents through the 
valves vary from valve to valve by quite a large 
amount, and also the conditions of the first 
valve circuit are reflected into the circuit of the 
second valve. It is the current through the out- 
put section of the valve that we have to watch, 
and bear in mind that we can expect a change in 
bias of 10V on the output valve for every 8mA 
change in Ia. Calculate the voltage drop across 
the valve and work out the power dissipated by 
it and check that this is not outside the ratings 
given by the manufacturers. If the errors are 
large, then corrections can best be made at the 
cathode resistor of the drive valve. To increase 
the resistance here will have the effect of increas- 
ing the cathode voltage of the output valve, a 
decrease will also cause a decrease in the output 
cathode voltage. 

Readings 
When taking voltage readings 

on direct -coupled amplifiers 
remember always to have the 
volume control set at the same 
point. All valves take a 
minute amount of grid current 
by what is known as secondary 
emission. This minute current. 
so small that it can usually be 
ignored, gives a voltage across 
the input resistor of the ampli- 
fier- usually the volume con- 
trol, and is amplified by the 
first valve. Thus, say, the 
current is one- hundred -millionth of an ampere. 
and we use a 1M volume control, then the voltage 
is 1 /100th and this amplified, say, 50 times by the 
valve gives W. With a modern output valve that 
can cause a definite change in current. However, 
with a, new valve, it can be ignored, but with a 
valve that is older and softer, the figure will be 
ten times as high. 

Construction. 
First the valveholders should be fitted to the 

chassis. Then:- as all the transformers are also 
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associated with tag strips. next fit the mains 
transformer, and under the two nuts of the fixing 
bolts at the valveholder side, fix a three -way 
tag strip. The transformer should be fixed so 
that the H.T. and heater windings are at the 
valveholder side, and the mains tags to the rear 
of the chassis. Shake -proof washers should be 
used under the tag strips in order that a good 
connection to the chassis is made -simple, but 
important. The H.T. and heater wiring may now 
be made. Fig. 2 shows the base of the EZ81 
rectifier valve. Run two wires (twisted for 
preference), one from each of the 300V secondary 
to one of the anodes of the EZ81 -i.e.. one 300V 
to Al and the other to A2. Next, take a pair of 
wires from the 6.3V heater winding (top right - hand set of tags on the transformer) to the 
heater tags of the valveholder; ignore the tag 
marked 5V and use the common and the 6.3V 
tags. 

Next, take a wire from pin 3 to pin 4 of the 
valveholder, and solder all the leads so far wired 
except the wire to pin 3. Next come the heaters 
of the other two valves -the ECL82s. The base 
wiring is shown in Fig. 2. Run a pair of twisted 
wires from the centre tapped 6.3V on the trans- 
former to the heater tags of the valveholders- 
pins 4 and 5 -then solder them. Next solder a 
wire on the mains transformer from the centre 
tag of the 300- 0 -300V winding to the centre -tap 
tag of the 6.3V winding and then on and solder 
to one of the fixing bolts of the mains trans- 
former. 

Sub -assemblies 
Next make up two small sub-assemblies---these 

consist of a three -way tag strip, with an electro- 
lytic and two resistors, They form the bias and 
negative feedback resistor for the triode sections 
of the ECL82 valves. 50µF. 12V electrolytics have 

Black -14 1-2 =11 

Peo' 

I 

25MC1' } I/Mfl `--° 

( r 25Mn /Mn .----{ a 
L1--1_1 lt Il - = 400pF 

400pF 

Ell 
Fig. 4. -Tone and volume control stages. 

Pin 1 

been chosen and the resistors are of 5 per cent. tolerance. The reason for the use of 5 per cent. resistors has been explained earlier. The method of wiring the tag strips is shown in Fig. 3. A very neat job can be made of these if the wires 
are kept short -the view is as seen from the front 
edge of the chassis and the earthing tag is to the rear. At the right -hand end -the end with only 
the 2.2k and the electrolytic -solder a short length 
of wire -tin. is ample and it should be insulated. 
Next fix the four jacks in place, one in each of 
the four {in. holes at the rear of the chassis. 
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X denotes points 
common in both 
Channels 

Input I 
Jack 

Input 2 
Jack 

400 
pF 

32pF 

25Mf) 

IMO 

4(;( 

/*"- 
£CL82 

2.2kn 
32NF 

1_r Grid of 
other Channe/ 

It is best to have the tags pointing in the same 

direction as the flange of the chassis. We can 
now fix the two output transformers in place. 
They are bolted in place with the tags pointing to 
the centre of the chassis. The small sub- 
assemblies are bolted one under each of the fixing 
bolts of the output transformers at the end nearest 
to the valveholders. We can now take the wiring 
a few steps further. Join the running wires from 
the sub -assemblies to pin 8 of the nearest ECL82. 
Join a wire from the inner tag of an output jack 
to the tag at the valve end of the nearest output 
transformer, and a 100!2 resistor from the same 

transformer tag to the junction on the sub- 
assembly of the capacitor, the 2.2k and the 4712 

resistor. Solder and repeat with the other trans- 
former. 

Final Wiring 
Next, run a length of tinned copper wire 

through the four sleeve tags of the jacks (those 
are the tags at the fixing end of the jacks) and 
solder. Join the two nearest tags of the output 
transformers to this common earth line and 
solder. Take two 470k, 5 per cent. resistors and 
bend the wires sharply back about ;in. from the 
body of the resistors and solder the bend to pin 9 

of the two output valves -one on each -the free 
end of the wire is taken to pin 3 and soldered. 
This fixes the resistors in position and joins pins 3 

and 9. The wires from the other ends of the resis- 
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32p r 
_ 

I 

Output 
Jack 

Mars 
Transformer 
(Primaries 
not shown, 

heater 
£CL82 

-4 

Fig. 5. -The complete circuit diagram of one of the 
amplifiers. The other amplifier uses the same power 
pack and is identical. The mains transformer should 
give 6.3V at 2A, 250- 0 -250V at 60mA, and 6.3V 

or 5V at 2A for the rectifier. 

tors are soldered to pins 7 of the same valve - 
holders. A wire is connected between the tr4o pins 
7 and a capacitor of 32µF and of 350VW joined 
between this point and the common earth line. A 
further resistor of 3.3k, 5 per cent., 3W is joined 
between the same point (+ve side of electrolytics, 
two 470k resistors and two tags 7 on the ECL82 
valves) and one of the pins of the 32 + 32µF 
block electrolytic. Do not solder this last wire 
yet. At the inner side of the inner output trans- 
former, the tag of a double 32µF capacitor is 
joined and soldered to the common earth line. It 
is simplest to follow if the two tags are placed in 
a horizontal plane so that one can be referred to 
as the left and the other as the right. To the 
left and nearly touching the capacitor is a three - 
way tag strip. From the right -hand tag of this, 
fix a wire to the left -hand tag-of the 32 + 32pF, 
and between the same tag and the earth line fix 
a 2.7k wire -wound 5 per cent. resistor of 7W 
rating. Strap pin 2 of the nearest ECL82 to the 
junction of the resistor and capacitor and solder. 
Between the right -hand tag of the same capacitor 
and the centre (earthed tag) of the adjacent tag 
strip join a 2.7k, 5 per cent., 7W wire wound 
resistor, and from the junction of the 2.7k and 
the capacitor join a wire to pin 2 of the other 
ECL82 and solder. To complete the H.T. circuit 
wiring, take a 75012 10W wire wound resistor 
and join one end of it to the right -hand tag of 
the extreme left tag strip, run a wire to the cathode 
of the EZ81 and a further wire from the same 
cathode to the unoccupied tag of the 32 + 32pF 
450VW electrolytic. Then solder these. The other 
end of the 75012 10W resistor should bé against 

(Continued on page 944) 
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AS stated in the previous article, a suitable 
cabinet for this receiver may be made from 
five -ply wood, din. thick, having an oak, 

walnut or similar facing. 

Procedure 
First mark out and cut the front, 131in. X 9in. 

(Fig. 8) and cut the apertures for the speaker, 
tuning scale, etc. Those for the tuning indicator 
and panel light should first be cut from the faced 
side of the wood with a *in. centre bit to a 
depth of about in. and completed from the 
other side with a 1kin. bit. The larger holes can 
be cut with a fret saw or hacksaw blade, working 
from the faced side. Sand the edges of all the 
holes smooth and flat, apply a 
coat of matt black paint and set 
aside to dry. Keep the paint off 
the faced surface. 

Cut next two pieces for the 
sides, 9in. X 7 #in. each. Check 
that they are exactly rectangular 
and of correct and identical 
measurement -the fit of the 
joints and consequently the 
strength of the cabinet depend 
on it. The top and bottom of 
each side must now be rebated 
to receive the top and bottom of 
the cabinet. On the unfaced 
side of the wood draw lines very 
slightly more than lin. from the 
edges and with a tenon saw cut 
carefully along the lines to a 
depth of three layers of ply, 
keeping the saw at right angles 
to the surface. If the constructor 
is not too confident with a tenon 
saw, it is a good idea to tack a 
strip of wood with a straight 
edge along the line of cut to 
act as a guide for the saw. With 

A Quality 

F.M. 

Receiver 
MAKING THE CABINET 

(Continued from page 848 of 
the February issue) 

By V. E. Holley 

a chisel, . carefully remove the three layers of ply to form the rebate and finish off with glass - paper (Fig. 9). 

Assembly 
An exactly similar rebate must now be formed 

all round the four edges of the front of the cabinet, on the unfaced surface. Now assemble the front and two sides and measure the exact length of top and bottom required to fit into the rebates. Cut the top and bottom to this length and 74in. wide; no rebating is required. 
The top, bottom and sides should now be assembled temporarily on a flat surface, front 

downwards, using three lin. panel pins, driven 
not more than half -way home at each corner. 
The rebated front should be a good push fit. Dismantle, apply a good resin glue to all mating 
surfaces and reassemble, driving the panel pins 

L itdia 

21';rad 

4i 

24 

44. 

4* 4 
t32 

Fig. 8.- The front panel. 
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right home. Glue alone is sufficient to secure the 

front. Place the cabinet front up with a weight 
on top to keep the front firmly in position till the 

glue is hard. 

Polishing 
First punch in the panel pins till the heads are 

below the surface. A small wire nail with the 

point sawn off flat makes a good punch. Fill in 

the holes and any other blemishes with plastic 
wood of a suitable colour and when the filling 
is hard. give the whole cabinet a good rub down 

with No. 2 glass -paper, squaring off the corners 

and removing any old polish. Finish off with 
No. 0 glass- paper. The final result depends very 

largely on this preparation so make sure that no 

scratches or blemishes remain. Wood dye of the 

desired colour may now be rubbed in with a rag 

wad. 
There are three methods of obtaining the final 

finish. The first and best is french polish, which 
is also the quickest. There is no need to view 

this with alarm as there are plenty of french 
polishes to be had which are specially com- 
pounded for amateur use and nothing more is 

required of the operator than that he should 
follow the comparatively simple instructions 
enclosed with the polish. 

Another Method 
The second method is to apply three or four 

coats of clear varnish, rubbing down with No. 0 

glass -paper between each. A period of 24 to 48 

hours must be allowed for the hardening of each 

coat. Varnish does not darken the wood. It 
should be applied and allowed to dry in a dust - 

free atmosphere. 
Another alternative is shellac, which is an 

ingredient of most french polishes. Dissolve an 

ounce or so of *urn shellac in methylated spirits 
to produce a liquid about the consistency of 
paraffin and apply rapidly with a brush. Do not 

WIRELESS March, 1960 . 

attempt to spray it. About six coats will be 

required with a rub down between each. The 
mixture dries rapidly and has some darkening 
effect on the wood. 

Finally, a back should be made for the cabinet. 
This may be of ;in. plywood with suitable oper- 
ings for connections and ventilation. To secure 

it, two ;in. panel pins may be driven into the 

bottom edge so that they project tin. The heads 

3 layers of plywood removed 

Part of Side 
(Un faced surface) .- 

Sawcut 

Fig. 9.- Forming the rebate.. 

can then be sharpened and pressed into the 

bottom of the cabinet. The top may be secured 

to small brackets or wood fillets fitted in the top 
corners of the cabinet. 

Fitting the Receiver 
Glue a piece of Tygan or other suitable 

material over the speaker aperture and cut a 

piece of thin plywood to shape and size to cover 
the aperture with ;in. to spare all round. In 
the plywood cut a Sin. diameter hole for the 
speaker in such a position that when fitted, 
the speaker will lie at the right -hand end of the 
aperture, looking from the rear, and three of 
the four securing screws will pass through the 

ply into the front of 
the cabinet. Attach the 
speaker to the ply at 
the fourth securing point, 
using a 4B.A. counter- 
sunk bolt, and fit the 
assembly into the cabinet 
with wood screws of 
suitable length. 

The tuning indicator 
should be fitted to a 
bracket in the top left - 
hand corner, looking 
from the rear, and the 
panel light similarly fit 
the opposite corner. a 

piece of coloured plastie 
being fitted into the hole 
through which the lamp 
is viewed. 

The receiver may be 
secured in the cabinet by 
means of four self-tap- 

. 

(Continued on page 970) 
Front view of the receiver. 
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An Inductacnce 
Measuring Instrument 

A D.C. BIAS SUPPLY IS INCLUDED 

INTERSTAGE, and output transformers for use 
in transistor circuits are not difficult to make. 
The A.C. voltage applied across their primary 

winding is very much smaller than those used in 
valve circuits, and consequently the number of 
turns on the core is very much fewer than for a 
similar transformer used in valve circuits. If an 
output stage transistor is, say, working Class B 
from a 6V battery supply, the maximum collector 
voltage swing will be from 0 to -6 (see Fig. 1), 

v. -ve 

-i of -f-ve 
Fig. I (Left). Amplifier circuit. 

Fig. 2 (Right). -Transformer matching. 

a total of 6V peak swing. This would corre- 
spond to a signal output of 6 X 0.707 -a little 
over 4V r.m.s. In practice, an output stage would 
not work Class B single ended, but in push -pull. 
but this example does serve to show the low 
voltage swing in transistor applications compared 
with similar valve circuits where the anode volt- 
age swing may be of the order of 200 or more. 

There are two main considerations in the 
design of such an output transformer: - 

(a) The correct matching of the transistor 
impedance to the, lower, loudspeaker impedance. 

(b) The shunt impedance of the transformer 
windings must be sufficiently high in order not to 
shunt the lower frequency output signals past the 
speaker. 

These two latter points require expanding. 

(a) Impedance Matching (A.C. Conditions) 
Consider an 0072 output transistor working. 

single ended. Class A. into a 311 speaker (Fig. 2). 
The equivalent circuit as far as the transistor 

is concerned is as shown in Fig. 3. 
So, looking into the primary from the transis- 

tor. 30051 should be seen. However, looking into 
the secondary from the speaker 351 should be seen. 

. -This condition is achieved by impedance match- 
ing with a transformer of the correct turns ratio, 
which is given by 

933 

Turns ratio= 
Load impedance 300 / 
Speaker impedance 'v (3) = 'V (100) = 10 

The primary must, therefore, have ten times 
more turns than the secondary, or, another way 
of putting it, the secondary winding requires ten 
times less turns than the primary. But, how 
many turns must the primary winding have in the 
first place ? The answer to this question brings 
us to expansion (b). 

(b) Shunt Inductance 
An output transformer has a bandwidth, that 

is a range of frequencies which it will pass with 

300 R 

Fig. 3 (Left).-Equivalent circuit for transformer 
coupling. Fig. 4 (Right). Simplified equivalent 

circuit for transformer loading. 
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Five 4.5V 
Torch 
Batteries 

Fig. 5.- Complete circuit of the instrument. 

equal attenuation. A moderate general purpose 
amplifier with single speaker will have a fre- 
quency range of approximately 100c /s- 4kc /s. 

The frequency response falls off at the higher 
end owing to leakage inductance and capacity 
between windings. At the lower frequency end 
this frequency fall off is due to shunt inductance. - 

The leakage inductance may be reduced by 

ensuring tight coupling between the windings and 
the core. 

The shunt inductance effect may be reduced by 

ensuring that the primary inductance is high as 

possible. 
Consider the simplified equivalent circuit for a 

transformer (Fig. 4) in the 0072 output stage 

being considered. 

2" 

8' 

i %8 dia ho /es 

%6 dia. ho /es 

S/6 dia. holes - 41) 
/ AI+-/ I 

9%2 

Fig. 6. Drilling details of the front panel. 

Mara, - 1960 

The . copper losses (D.C. vetis- 
tance of the transformer windings), 
Rc. waste the signal output power 
(F /Rc). The resistance R IRON (the 
iron losses in the transformer 
laminations) waste power also,' 

The power delivered to the 
3001i resistance represents the 
useful power that is delivered to 
the speaker. 

Xt.s represents the shunt induc- 
tance, the current which by- passes 
the 3002 resistance and is not 
available for transfer to the 
speaker. This value requires to 
be kept as high as possible, and 
it will be noticed that Xis is 
lowest for the lower frequencies 
of the signal (i.e., XLs =27rfL). 
In practice Xis should not be less 
than twice the load impedance. 
For the transformer we have been 
considering about 250mH (this 

fr -11 
u 

II I 

II Battery II 
II 

II Retainer 
II iÌ 
II 

---- 

6%2" 

Front 

Mains 
Transformer 

6" 

Fig. 7.- Chassis details. 

gives about 6dB down at 100c /s). 

It should be remembered that the inductance 
of an iron -cored winding may vary considerably 
with the A.C. applied voltage although it is nearly 
independent of frequency over the audio range. 

Besides the A.C. component in the primary of 
a transformer, there may be a steady value of 
D.C. which will tend to lower the inductance of 
the winding. 

Circuit of Inductance Measuring Instrument 
Difficulties arise when measuring the impedance 

Of iron cored windings on conventional inductance 
bridges, for the following reasons: - 

(a) The A.C. applied voltage to the test com- 
ponent is usually unknown. 

(b) There is usually no provision for any D.C. 
component. 

The circuit of the instrument (shown in Fig. 5) 

does measure reasonably accurately the reactance 
of iron -cored windings with a D.C. component 
flowing in the windings, up to lk (3H) at 50MÁ. 

D.C. 
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The circuit values may be amended if desired 
to cover other ranges. 

The mains transformer TI is a 12V filament 
transformer. Resistor RI regulates the required 
A.C. voltage appearing across terminals X to 
which the unknown winding is connected. 

The battery "B " provides the D.C. component 
and is made up of five 4.5V torch batteries in 
series (22V). The 50052 resistor R3 is the fine 
control of the D.C. component, and should be 
kept at a low value, the coarse control of current 
being achieved by altering the battery tapping. 

Switch SI throws the measuring conditions from 
A.C. only to A.C. plus D.C. component. 

Resistor R2 is a lk wire -wound potentiometer 
which is calibrated in ohms against an ohmmeter. 

Switch S2 is used alternately in the measure- 
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4.1/2 

Fig. 8. Battery clip. 

ment of the A.C. voltage drop across R2 and the 
test winding. The voltmeter connected to the 
terminals " V " ideally should be a value volt- 
meter (an ordinary voltmeter may be used if of 
high resistance). 

The accuracy of the instrument is dependent 
upon the calibration of R2. 

Use of the Instrument 
The inductance required to be measured is 

connected to terminals " X "; SI is switched to 
A.C. plus D.C. position and the required battery 
tap selected to give the appropriate D.C. current. 
This value is measured by a current meter inserted 
in one of the battery leads. 

The main switch is closed and with a value 
voltmeter connected to terminals " V," switch S2 
is thrown from one position to the other and RI 
and R2 adjusted until the value voltmeter gives 
the same reading in both positions of switch S2, 
.and the voltmeter reading is at the voltage at 
which the component under test will normally 
operate under circuit conditions. The reactance 
of the winding is then read off the calibrated 
scale on R2. 

Practica/ Layout and Construction 
The material used for the panel and base was 

hardboard, the marking out being shown in 
Fig. 6. The base was secured to the panel by 
means of a strip of in. X wood glued and 
pinned to the base. 

The front panel. 

The panel after cutting to size and drilling, 
etc., was painted black. A suitable hardboard 
case could be made to enclose the instrument and 
covered with an adhesive -backed plastic material. 

Radio Trades Examination Board 
Fifteenth Annual Report 

THE Council of Management has pleasure in 
presenting this report which covers the work of the board for the year ended 31st August, 1959. 

The main object of the board, which is to 
promote technical courses in radio, television and 
electronic servicing, has met with considerable 
success -measured in terms of the number of 
candidates entering for the board's examinations. 
In 1959 a total of 2,310 candidates sat the radio 
and television servicing examinations and this 
represents an increase of 33 per cent. on the 
number of candidates sitting the same examina- 
tions in 1958. 

Unfortunately, this larger number of candidates 
did not provide the same increase in the number 
of successes, and in fact, in the Radio Servicing 
Examination there was a drop in the number of 
candidates qualifying for a certificate. 

The relatively poor results in the Radio Servic- 
ing Examination have, however, been the cause 
of much discussion. 

The written papers were very much below the 
normal standard and were the main cause of 
failure, and this inability to cope with theory 
undoubtedly resulted in many candidates failing 
the practical examination. 
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A Noce! 
Circuit 

Technique 
AN ALTERNATIVE TO PRINTED 

CIRCUITS 

By J. D. Ingleby 

PRACTICAL WIRELESS March, 1950 

A transistorised amplifier built using the technique described. 

WITH the coming of " Hi -Fi " and the 
transistor, the home constructor is find- 
ing that the only stage at which he can 

exercise his skill and experience is in the assembly 
of a given circuit. Whether for better or worse, 
the art of improvising one's own circuit and com- 
ponents is rapidly becoming outdated, and the 
focus is increasingly on a neat and compact 
circuit. The printed circuit is the answer to this 
trend, and indeed most transistor superhet kits 
use this technique. However, making one's own 
printed circuit is an expensive and elaborate 

symmetrical layout is seldom the easiest to wire. 
However, one advantage of transistorised equip- 
ment is that the components have all a more or 
less equal size, and thus a neat design is often 
practicable. The layout should be worked out 
on a piece of paper, which can be slipped under 
the board during construction. 

When the celluloid has been cut to the required 
shape, using scissors. the components are shaped 
for insertion. This is done with a small pair of 
pliers, taking care not to damage the components. 
Transistor leads should not be bent too close to 

the seal, and resistors can crack 
if not handled carefully. Light 
pressure should be applied until 
the. component sinks into the 
board: hold it in place until the 
celluloid sets firm. This may be 
done by using the plan as a guide 
underneath the board. It may be 
necessary to heat -shunt transistor 
leads with pliers or a crocodile 

clip. but with experience only a moment's heat 
need be applied. Transformers, coils, etc., may 
be either glued or bolted on. When all the com- 
ponents have been fixed on, turn the board over 
and trim all wire ends down to about 1 /16in, long. 

(Continued on page 948) 

Another view of the transistorised amplifier. 

procedure. This article describes a technique 
which retains the advantages of printed circuits, 
their economy of size and weight, strength and 
neatness. 

Circuit Materials 
This circuit technique uses, in place of a 

printed circuit board, ordinary celluloid or trans- 
parent plastic sheeting. This is obtainable at 
reasonable prices from model shops, hardware 
stores, radio dealers, or motor -cycle repair shops. 
It has the advantage that wiring can be done 
with the components in view, and furthermore 
that the components can be inserted simply by 

pushing the bent wire ends through the sheet 
with the tip of a hot soldering iron. This method 
of fixing is quite rigid, as the celluloid sets hard 
round the inserted end. 

Method of Assembly 
The transparent sheeting may be of any kind, 

with the following limitation: it must be rigid 

enough to hold the components firmly, but thin 
enough to allow them to pass through easily, 
1132m n celluloid or " Corbex " sheeting is ideal. 

Most dealers have conveniently -sized offcuts, but 
large sheets are more economical in the long run. 

The next step is to work out the layout of 
components from the circuit diagram. In doing 
this a compromise must be made between com- 
paçtness and convenience, for the most 

Fig. 1.- Method of fixing resistors and making 
holes in the plastic sheeting. 
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A REVOL(IT/OMARy NEW 8R/TFSN /MVENT /ON 
* Uses standard 

tapes * Plays at 7 -" 
per sec. or 3 
other speeds * Records direct 
from radio or 
microphone * Erase and 
fast rewind 

113.12s 
Special moving - 
coil microphone 
and tape extra. 

EASY TERMS 

Instantly turns any gramophone 
into a first-class Tape- Recorder 
and back into a record -player in a moment ! 

Gramdeck is completely new ... a revolutionary 
and ingenious invention that instantly turns your 
gramophone into a tape -recorder and back into a 
gramophone at will ! Slip the Gramdeck on to 
your turntable and you have the finest tape - 
recorder you've ever heard ! Lift it off ... your 
gramophone is ready to play records again. 
There are no motors or valves to go wrong -and 
you get a quality that has to be heard to 
be believed ! Everyone is praising the 
Gramdeck. 
" The quality is at least equal to that 
obtained from a good microgroove disc," 
says a leading professional journal. 
" Ingenious -simple . . why on earth did no one 
think of it before !"-THE TAPE RECORDER. "A British challenge to Continental tape recorder 
firms -DAILY EXPRESS. 
"Quality of reproduction excellent . . . real hi -fi 
results . potential is tremendous . both de- 
signer and manufacturer should be congratulated." -BRITISH RADIO & T/V RETAILERS RE- 
VIEW. 
"Better than many so- called hi -fi recorders . 

robust ... carefully designed ... excellent value." - 
AMATEUR CINE WORLD. 

WORKS FROM ANY RECORD - 
PLAYER OR RADIOGRAM 

Gramdeck records and reproduces with a wonder- 
ful depth and breadth of tone. Because it uses 
equipment that is already in your gramophone it 

only costs a fraction of' the high -quality tape - 
recorder you would normally require. Full 
details, specifications, photographs, easy terms, 
etc., are given in the Gramdeck Book. Send 
for your FREE copy, today. 

MADE BY THE FIRM THAT MAKES RADAR 
EQUIPMENT FOR VISCOUNTS & BRITANNIAS 

Gramdeck mdeck 
GRAMOPHONE TAPE RECORDER 111 

HIGH QUALITY TAPE -RECORDING FOR EVERY HOME 

/ II :MC to know how In Ra-n nn- 
phone into into a first -class tape -recorder . 
send me the Gramdeck Book -FREE and whom 
obligation. 

( Write if you prefer not to cut page) . 
NAME 

ADDRESS 

Gramdeck (Dept. PA /806) 29 Wright's Lane 
Kensington, London, W.8 

G' MDECK TURNS A TURNTABLE INTO'A TAPE - RECORDER 
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Brand new, individually 
checked and guaranteed 

VALVES 
AC/DD 2/6 
AC/P 4/6 
AC/P1 2/6 
AC5PENDD 

AC6/PENS- 
AC/SP3 4/6 
AL60 2/6 
AR6 2/6 
AR8 S/- 
ARDD5 2/- 
ARP3 3/- 
ARP4 3/6 
ARPI2 2/9 
ARP24 3/6 
ARP3I- 5/6 
AV4 5/- 
SRP34 4/6 
STP4 2/9 
ATP7 5/6 
AUI S/- 
AW3 4/- 
BL63 6/- 
8T45 40/- 
BT9D 40/- 
041 3/3 
D42 4/- 
D77 4/3 
DA30 12/6 
DD41 4/6 
DET5 15/- 
DET18 30/- 
DETI9 2/6 
DET20 2/6 

DH76 
EI323 
EA50 
EAC9I 
EB34 
EBC33 
EC52 
EC54 
ECC32 
ECC8I 
ECC82 
ECC83 
ECC84 
ECC9I 
ECL80 
EF22 
EF32 
EF36 
EF39 
EF50 
EF52 
EF54 
EF55 
EF70 
EF80 
EF85 
EF89 
EF9 I 

EF92 
EL32 
EL35 
EL4I 
EL84 

4/9 

I 
4/6 
1/6 
6/- 
3/- 
3/6 
4/- 
66 
6%9 

79 

9j 
7/3 
5/- 
3/6 
4/6 
2/6 
5/- 
3/6 
6/- 

6/9 
6/10 
89 

4/1 O 

3%9 

8%3 

8/3 

EM4 4/- 
FY91 3/6 
EZ40 7/- 
EZ80 7/6 
FW4/56/6 
H30 SI- 
H63 3/6 
HP4101' 6/- 
KBC32 S/- 
KF35 S/- 
KT2 4/- 
KT31 8/- 
KT33C 7/- 
KT44 9/- 
KT241 9/- 
KTW63 6/6 
L30 4/- 
MH4 3/6 
ML4 4/- 
ML6 6/- 
MC/PEN 6/- 
MC/PENB6/- 
MS/PEN/T 

6/- 
N34 8/- 
NRISA 3/- 
MT37 

ÓD3 
(4033A) 

ISÌ- 
0Z4 5/- 
OZ4A 5/- 
P61 4/6 
PCC84 8/- 
PCC8S 8/- 

PENIS 4/6 U18 6/- 3E29 6L6GA 6/6 
PEN46 5/6 U19 7/- (829B) 60/- 61.34 4/6 
PEN65 6/6 U27 8/- 3Q5GT 9/- 6N7GT 7/- 
PENI41 4/- UL84 8/6 4A1 4/6 6Q7G 6/3 
PEN220A 3/- UU4 4/6 401 2/6 6R7G 1/6 
PEN1340 6/- UY85 7/- SU4G S/- 6SC7G 5/6 
PENDD/ V2D338 8/- 5V4 7/- 6SC7GT 6/. 

1360 9/6 VP23 3/6 5Y3GT 6/9 6SG7 S/- 
PI-81 I1/- VR78 4/- 5Z3 8/6 65H7 5/- 
PL82 8/- VR99 8/- 5Z4G 8/- 6517 6/9 
PLB3 9/- VR105/30 6A6 5/- 6SJ7G 6/6 
PM4DX 3/- 7/6 6AB7 5/- 65K7 S/6 

PT25H 7/6 
PY82 B/- 

VR 150/304/3 6AC7 4/3 
6AG5 4/6 

6SL7GT 6/9 
6SN7GT 4/6 

QP21 6/- VR 150/30 6/- 6AG7 8/- 6SQ7 6/6 
QP25 5/3 VSI10 4/- 6AK6 7/6 65R7 6/6 
QS75/20 6/9 VT25 8/6 6AK7 8/- 6557 5/- 
QS95/10 6/9 VUI11 3/- 6AM5 S/- 6V6G 5/6 
QS108/456/9 VU120 3/3 

VUI33A 3/- 
6AM6 6/3 
6BG4 4/6 

6V6GT 6/- 
6X5G 5/6 

QSI50/156/9 W31 7/- 
W42 7/- 

6B8 5/6 
6B8G 2/6 

6X5GT 6/6 
75.4Z 6/9 

RIO 12/6 Y63 5/- 6C4 4/- 802 2/6 
REL2I 25/- Y66 8/- 6C5 6/- 8V08 5/- 
RG 1-240a Z31 6/- 6C6G 4/6 9132 3/- 

17/6 IA3 3/6 6C8G S/- 2A6 2/- 
RG3-250 IA5GT 5/- 6F6 71- 2AH7 7/- 

17/6 ICSGT 7/6 6F8H 6/6 2AT7 6/6 
RG4-1250 ID8GT 6/- 6F12 4/6 2AU7 6/9 

I E7GT 7/6 6G6G 3/- 2AX7 7/- 
RK34 2/6 11-4 3/9 6H6M 2/3 2CB 7/6 
RL37 3/6 11-05 3/6 6H6GT 1/9 2E1 22/6 
SP2 4/- I RS 6/9 6HA7 2H6 2/6 
SP4B 7/6 1S5 6/- 3/6 2J5GT 3/6 
SPI3C 4/6 IT4 4/- 6 43 25C7 4/6 
SP2I 4/- 2A3 8/- 6K6GT 6%6 2SG7 6/6 
SP41 2/6 2A6 7/- 6K7G 2/3 2SH7 4/9 
SP61 2/6 2C34 2/6 6K7GT 5/3 2517 6/- 
SU2150A 4/9 2DA4 4/- 6K8G 6/6 25K7 5/- 
T41 19/- 2X2 4/- 6LSG 6/- 2SL7 7/- 
TP25 1S/- 3A4 6/- 61.6 9/- 25R7 6/- 
TTI I 3/- 3834 3/- 6L6G 6/6 5D2 6/- 

AND MANY OTHERS IN STOCK, IN 
below 10/ -, P. P. & 1/- ; over 10/ -, 1/6 ; 

Brand new original spare parts 
for AR88 Receivers. 
Tuning Mechanism (gear), £2/10/ -, 
post free. 
Please write your other requirements. 
Low Resistance Headphones, brand 
new type CLR, 5 / -. Balanced Armature, 
7/6. P. 6 P. 1 / -. 
Microphone Transformers. Balanced 
input 30 or 250 ohms. U.S.A. manu- 
facture .7/6. P. & P. 1/6. 

813 Ceramic Valveholders, 3/- each. 
P. & P. 116. 
Vacuum Cond 32,000 V. 50 pF 

15 / -. Post free. 
Modulation Transformers (U.S.A. 
Collins), primary imp. 6,000 12, C.T., se- 
condary 6,000 fl 20 W., 9/6 ea. Post free. 
Carbon Inset Microphone, G.P.O. 
Type 2/6. P. & P. 1 / -. 
Telescopic Aerial Masts. 7 sections, 
total II yards. Immediate erection. 
E4 /101- each or £8 per pair. Post free. 
Light Headgear Assembly. Ideal for 
mobile use. Headphones 600 ohms 
carbon microphone, 18/ -. P. & P. 3 / -. 
Signal Generator Type TS. 14 /AP. 
3,200 -3,370 me /s. Fully guaranteed, £85. 
Rotary Transformer. 171 W 12v 

input, 1,600 e 100 mA output, 30/-. 
P. & P. 7'6. 
8109 Receiver. Covering 2-8 me /s 6 v. 
D.C. New and Tested, E4 /S / -. C. Pd. 

RIO9A Receiver. Covering 2 -12 me /s 
6 v. D.C. New and Tested, £5151 -. 
Variometers for W/S No. 19. Fully 
tested and working, 12/6. P. & P. 276. 

Complete V.F.O. Unit from TX53. 
Freq. range in 4 switched bands from 
1.2 -17.5 Mc /s. Two V.T. 501s as oscillator 
and buffer, 807 as driver, two 5130s as 

voltage stabilizers. Output sufficient to 
drive two 813s in parallel. Slow motion 
drive directly calibrated in Mc /s. Provision 
for crystal control, metering of buffer 
and driver stage. Power requirements 
400 v. and 6.3 v. D.C. Can also be used 

15E e/- 
15R 7/6 
30 S/- 
357 30/- 
35Z3GT 7/- 
39/44 6/- 
53A 3/- 
58 6/- 
59 6/- 
71A 4/6 
77 6/- 
80 6/3 
82 8/- 
83 9/6 
83V I2/- 
84 12/6 
89 6/- 
2101F 3/- 
210VPT 
7 pin 2/6 
217C 17/6 
220VSG 3/- 
446A 14/- 
446B 14/- 
705A 17/6 
71513 97/6 
717A 8/6 
801 6/- 
803 22/6 
805 30/- 
BC7AMER 

5/3 
807BR ' 3/9 
813 70/- 
815 80/- 
816 30/- 
829A 30/- 
833A f14 
843 7/6 
866A 10/- 
827A 35/- 
930 8/- 

956 2'- 
1619 5 - 

954 2 

1625 6- 
1626 3 6 
1629 4'6 
4242A 6 - 

7193 19 
7475 S - 

8010AR 22 6 

8013A IO - 

8020 6 - 

9001 5 - 

9CO3 5 -6 

50C4 4 - 
9006 4 - 

Cathode 
Ray Tubes 
3131.1 25/- 
5CPI 42/6 
5FP7 45/- 
PG7/5 15 /- 
VCR517 19/- 
VCR X258 
(with scan -s 

oing coil) 
45,- 

5BP1 35 - 

Specia. 
Valves 

2131 
3A/14Ó: =5 

31/1" 35 

31i e'1s 
723AB 52 6 

726N 27 6 

ACT25 40'- 
CV691 60/- 
KR3 4S /- 
VX7110 15 /- 
W L417A 1 S/- 

CLUDING CATHODE RAY TUBES AND SPECIAL VALVES. All U.K. Orders 
Orders over L2 P. & P. free. C.O.D. 2/- extra. Overseas Postage extra at cost. 

Driver Transformers. Primary 500 
ohms imp. Sec. to match two 805 in 
push pull. E1.7.6. P. & P. 5/ -. 
Transformers. Relay supply. Primary 
230 v. Sec. 0- 27 -28 -31 v. at 0.5 amps. 
IS/ -. P. & P. 54. 
I.F. TRANSFORMERS 4 -5 me /s, 
American Made in black crackle finish 
housing, 61 -. P. & P. I I-. 
SCR.S22. Receivers (8C624), 100 -156 
me /s, including all valves, 25/ -. P & P. 5 / -. 
SCR.522. Transmitter (BC624) including 
all valves 22 6. P. & P. 5/ -. 
Vibrator Unit. 12 v. /160 y. 35 m/A 
Exceedingly well filtered and smoothed. 
excellent for car radios. New, including 
6X5G valve and vibrator. 17/6. P.& P. 5/ -. 
Famous U.S.A. Field Telephones 
in canvas or leather case, type EE8, f9 
per pair. Post free. 
Marconi Signal Generator. TFI44G; 
85 kc /s, 25 Mc /s. Made up to new stan- 
dard, L70, delivered free 
Complete Set of Strong Aerial Rods 
(American). Screw -in type MP49, 50, 41, 
52, 53, total length ISft. loin., top 
diameter 0.615in., bottom diameter 
0.185in., together with matched aerial 
bast. MP37 with ceramic insulator, ideal 
for car or roof insulation, E2/10/ -, post free 
AR88D and L.F. Receivers, completely 
overhauled and tuned, L60 and f57/10/- 
respectively. Completely rebuilt with 
P.V.C. wiring, L85. 
HRO Mains power pack, input 1 15/250 

as low power transmitter. In excellent 
condition with valves and circuit diagram, 
LS. P. 6 P. 15/ -. 
R.C.A. Master Oscillator (V.F.O.) with 
stability of 0.0007 %. Frequency range 
2 -20 Mc /s with built -in constant frequency 
tone generator. Regulated A.C. power 
supply 115/230 v. and fitted with 
place and volt meters. Valves line- 
up : Electronic coupled oscillation 
305(2). Buffer amplifier -807, tone 
generator- 6AB7(I), 6F6(1), regulated 
power supply- 5U4(2), 6Y6(5), 1852(1), 
VR150 /30(2). Brand new, complete in 
grey crackle steel cabinet size 67in. x 
22in. x 171in. Fitted with full -length 
door at rear with standard I9in. panels. 
Can be used as complete TX with exist- 
ing 807 output. The bottom half of the 
cabinet with 3 blank panels being empty 
ready for installation of complete R.F 
modulator and power unit, thus making a 

complete totally enclosed compact TX. 
Circuit diagrams and working instruc- 
tions supplied. Price complete with valves, 
L27.10.0 ea. Supplies strictly limited. 
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 11 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. 
L1.16.0. P. & P. S / -. Primary 230 v. 
50/60 c 67 v. amps. Sec. 1 6.3 v. 1-6 
amps. ; 2 6.3 v. C.T. 3 amps. ; 3 6.3 v 
C.T. 3 amps. ; 3 6.3 v. C.T. 3 amps. ; 

4 6.3 v. C.T. 3 amps. 11,12.0. P. & P. 5/- 

P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

SH Epherds Bush 4946 

v. A.C. ; output 250 v..75 mA. and 6.3 v. 
3.5 amps. E3, inc. Carr. 
Non Inductive Carbon Resistance. 
80042 about 30 watt 1 in. dia. IOin. long, 
7/6. P. & P. I/6. 
Avominors. Leather case. With leads, 
fully tested and guaranteed. With 
batteries. A.C. /D.C. volt range to 500 v. 

As above but to 2,000 volt, D.C. Either 
model only £3.19.6. P. & P. 216. 

Personal Callers Welcome 

1 
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BY THERMION 

M NY of my friends who art radio amateurs 
construct items of radio gear in their 
spare time. The majority, to ensure 

domestic harmony, perform their operations in a 
shed outside the house. in a cellar or in a spare 
room. Most of the sheds and cellars used are 
damp and cold and although much of the 
apparatus built is for use on the domestic mains 
supply, few constructors appreciate the dangers 
encountered when working in such surroundings. 
Now the pundits among my readers will say that 
the remedy for this state of affairs is simple; all 
exposed metalwork including the chassis under 
construction should be earthed and 3 -pin plugs 
should be used with all gear. This procedure is 
not easy to carry out, however, and if the earth 
wiring is not perfect, dangers may be created, as 
well as removed. 

Some amateurs do not appreciate that there is 
a danger of shock when working in damp 
surroundings with apparatus connected to the 
domestic mains. One side of the mains (the 
neutral) is earthed at the source of supply and 
the other side is therefore at a potential of some 
200 -250V above earth. Thus, if it is possible 
during the constructional work to touch the live 
side of the mains and at the same time to make 
contact with the earth, either directly or indirectly, 
an electric shock will be experienced. The 
severity of the shock and its effects upon the 
recipient naturally depend upon the degree of 
electrical contact. Metal chassis can easily be 
connected by accident to the live side of the 
mains and would constitute a grave danger in 
workplaces such as sheds and cellars. However, 
if the chassis were earthed and inadvertently the 
live side of the mains made contact with it there 
would be, in effect, a short across the supply 
which would blow the fuses (always provided that 
the fuses had not been replaced with 18 gauge 
copper wire!). 

If the constructor works in a room at, for 
instance,- the top of the house where there are 
no earthed objects, it may not be necessary to 
earth the apparatus being used. In fact it may 
be an advantage to leave all chassis "floating " ; 

when chassis are earthed the mains potential 
appears between the live mains lead and the 
chassis and it is all too easy to hold the chassis 
with one band to steady it and touch live leads - 
H.T., mains, etc. -and receive a shock. My own 
practice as I do most of my constructional work 

in the topmost room of the house nowadays, is to 
leave all metalwork " floating." I have removed 
all earthed objects from the room; the floor is 
wooden and is covered in duck boards and I 
make a point of wearing rubber -soled shoes. 
There is no risk of shorting the H.T. when making 
wiring adjustments with a soldering iron while 
the apparatus is switched on: if the iron body 
and the chassis were earthed. contact between 
the iron and any part of the H.T. line would 
cause a partial or total short. No doubt this 
procedure of mine will be frowned upon by those 
who set themselves up as technical authorities, 
but as far as I can see there is less danger of 
shock with this system, if one can be quite sure 
that there are no earthed objects within reach of 
the test bench. Of course, the finished apparatus 
is fitted with a 3 -wire mains lead and a 3 -pin 
plug for safety. 

The hazard of electric shock has come to be 
looked upon as something to ridicule. It is not. 
All electric shocks can be prevented if due atten- 
tion is paid to the installation and the procedure 
employed. The commonest cause of workshop 
shocks is holding the chassis with one hand and 
touching a live point with the other, thus receiv- 
ing a shock across the chest -one of the most 
dangerous paths for the current. The remedy is 
obvious. 

A press notice from the Institution of Electrical 
Engineers was printed in the previous issue and I 
think it is worthwhile to reprint the most 
important parts of it which concern imported 
electrical apparatus and the dangers of mis- 
connection. 

" The attention of vendors and users of 
imported domestic electrical apparatus, photo- 
graphic and projection equipment, tape recorders, 
etc., is urgently directed to the risks which may 
ensue if the colour coding of the cores of the 
flexible cord with which such apparatus is 
furnished differs from the established British 
coding set out in The Institute's Regulations for 
the Electrical Equipment of Buildings, that is 
to say: 

Green -earth connection. 
Red -phase (live) connection. 
Black- neutral connection. 
"The risk is most acute if the flexible cord 

provided with the apparatus has a core coloured 
red which serves as its earth connection; because 
if the user, following established British practice, 
connects this core to the terminal of a British con- 
necting plug which may itself be marked red, and 
then inserts the plug into a normal British socket, 
the result will be that any exposed metal parts 
of the imported apparatus connected to the red 
core will he charged at mains voltage, and 
represent a serious hazard." 
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MeasurementsWith,, 
non 

IIHiiIIIIIIIIIIIIIIIIUIIIIInnmultirange meters 
ACCURACIES TO BE EXPECTED 

THE most common voltmeter used for normal 
circuit measurements is undoubtedly the 
moving coil type. There are many manu- 

factured and home -made instruments in daily use. 
Unfortunately the operation of this type of move- 
ment draws current from the circuit under test. 
This may alter the true circuit conditions and 
give misleading results. A study of the effects 
which are caused is both interesting and instruc- 
tive and may save time normally wasted in trying 
to interpret a seemingly impossible result. 

The errors caused by connecting the voltmeter 
to the circuit depend mainly upon two facts. 

(a) the resistance of the meter or the ohms 
per volt " figure. 

(b) the source impedance of the voltage at the 
circuit test points. 

" Ohms per Volt " (n/V) 
This term is used for calculating the resist- 

ance that the connection of the meter effectively 
places in parallel across the test points. Normally, 
the lower this value of resistance, the more severe 
the effect of connecting the meter becomes. 
Basically the moving coil voltmeter is a milli - 
ammeter, or microammeter, with an externally 
added, high value series resistor. The 12 /V 

figure is proportional to the value of the added 
resistor which in turn depends upon the sensitivity 
or current required for f.s.d. (full scale deflection) 
of the meter. The more sensitive the meter, the 

less the current required for f.s.d. and the higher 
the value of the added series resistor. The 
higher the value of the series resistor the higher 
the 12/V figure. Thus the 12/V figure is indirectly 
related to the sensitivity of the meter. 

Practical examples will make this clear. 
supposing the basic meter movement has an f.s.d. 
of 1mA and it is required to use the meter in 

conjunction with a series resistor to measure 
voltage up to 100, i.e., f.s.d. is to represent 100V. 

The value of series resistor is found to be 

100V / 1mA =100k. Or, in other words, when a 
100k resistor is connected across 100V it will pass 
a current of 1mA and with the meter connected 
in series with the resistor it will indicate ImA 
or if the scale is calibrated in volts, 100V. Now 
if the series resistor of value 100k is divided by 
the f.s.d. voltage of 100V we get 100k /100V= 
1,000. This is the ohms per volt figure for the 
particular meter in the example. As stated 
above. this figure is governed by the basic 
current required for f.s.d. and is not altered by 
the value of D.C. voltage chosen for f.s.d. For 
example, supposing a value of 250V was chosen 
for f.s.d. Then the added value of series resistor 
required to limit the current to ImA is 250V/ 
lmA =250k. Dividing this value by the f.s.d. 

By B. Sexton 

voltage of 250 gives 25010250V= 1,000. Thus 
the 12 /V figure is the same as that for an f.s.d. of 
100V. 

Meter Movement 
It should be noted that when obtaining the 

value of series resistor in previous examples the 
inherent resistance of the basic meter movement 
has not been taken into consideration. The 
resistance is usually so small in comparison with 
the large value of series resistor that it may 
safely be disregarded unless the meter is to be 
used with an f.s.d. of a very low voltage. 

Now consider a more sensitive meter movement, 
one which requires, say, only 50µA for f.s.d. or 
is 20 times more sensitive than one requiring 
1mA for f.s.d. To use this meter as a voltmeter 
with f.s.d. of 100V will require a series resistor of 
100V /50µA =2M. The t2 /V figure would then 
be 2M /100V= 20,000. If the meter is used with 
an f.s.d. of 250V then calculations will give the 

+ 

200V 

300V 

/00V 

/m4 

200 
Kn 

/00 
Kn 

Fig. I (Left). -Simple circuit and calculated current 

and voltages. Fig. 2.-(Right).-The result of 
connecting a 1,000u/ V meter on the 100V range. 

value of series resistor as 5M and the O.P.V. 
figure as 20,000. Thus, using a meter which is 
20 times more sensitive has increased the 12/V 

figure by 20. 
Thus the higher the sensitivity of the meter 

the higher the 12 /V figure. The 12 /V figure of 
any movement can quickly be found by dividing 
IV by the f.s.d. current of the basic meter move- 
ment. A meter of f.s.d. ImA has an 12 /V figure 
of 1V/1mA-=1,000 and a meter of f.s.d. 50µA 
has a 12/V figure of 1V /50µA = 20,000. These 
figures agree with those found by the longer 
method in the previous examples. 

Normally the 12 /V figure is stated on the 
instrument, but if not then simply divide by the 
lowest direct current range. This assumes, of 
course, that the lowest direct current range is 

the basic, unshunted, meter movement. 
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Readings 
Fig. 1 illustrates a simple circuit consisting of 

two resistors in series across a 300V supply. The 
,,tigue, calculated circuit conditions of current and 
( Itage are shown. It is desired to measure the 
voltage of 100V across the junction of the two 
resistors and H.T. negative. The separate use 
of two meters with different 11/V figures will be 
considered and illustrates the errors introduced 
by meter connection to the circuit. It should be 
noted that two resistors are shown for simplicity. 
The bottom resistor could represent the static 
D.C. resistance of a valve and the top resistor 
the anode load. The 100V would then represent 
the anode voltage. 

n2O3V 

300 V 

sKn 

/9.4 
mA 

Fig. 3 (Left). -Result of using a meter of 20,00052/ V. 
Fig. 4 (Right). -Effect of 1,00052/ V meter on accuracy 

when the source impedance is low. 

20 37mA. 

/OK12 

0.97mA. 

The result of connecting a multi -range 1,000 
12 /V meter, switched to the 100V range, is shown 
in Fig. 2. The resistance of the voltmeter is 
represented by the series resistor and will be 
100 X 1,000 =100k. Note that the meter move- 
ment resistance is considered so comparatively 
small that it is neglected. The meter will appear 
as a 100k resistor in parallel with the 100k circuit 
resistor giving a resultant value of 50k. The 
300V supply now " sees " a 200k resistor in series 
with an effective value of 50k. The circuit con- 
ditions, calculated from Ohm's Law. will adjust 
accordingly and are as shown. The original 
voltage of 100V will now be measured as 60V; 
the reading error is 40 per cent. low. The meter 
is drawing 0.6mA and the fixed 100k resistor is 
passing 0.6mA. This total current of l.2mA is 
flowing through the 200k resistor causing a drop 
of 240V across it. It is interesting to note that 
although the meter is drawing 0.6mA, the original 
current has increased by only 0.2mA. It is this 
extra 0.2mA flowing through the 200k resistor 
which increased the volts drop by 40 thus sub - 
sequently decreasing the voltage across the bottom 
resistor. 

Increased (n/V) 
Fig. 3 shows the result of using a meter with 

a higher S2 /V figure of 20.000. On the 100V range 
the meter appears as a 2M resistor in parallel 
with the 100k circuit resistor giving a resultant 
value of 95.5k. Circuit conditions are as shown. 
The voltage can be calculated and now 97V will 

be measured, i.e., the reading is now only 3 per 
cent. low. The meter draws only 48.5µA, the 
100k resistor passes 0.97mA and the total current 
is 1.0185mA or an increase of 18.5µA. This 
increase in current is much less than the increase 
caused by the 1,00012 /V meter and consequently 
the voltage drop across the 200k resistor is 
increased by approximately 3. The calculated 
percentage errors show the superior accuracy 
obtainable with the higher 12 /V meter. 

It must be emphasised that the errors obtained 
apply only to the circuit considered in Fig. 1. 
The impedance of the circuit at the test point 
also has an effect. as mentioned earlier; this 
effect will vary with different circuits. 

Source Impedance 
Consider the circuit shown in Fig. 4. Note 

that the resistors are now 10k and 5k. Before 
connecting the meter a calculation will show that 
the true voltage across the 5k resistor was 100V 
and the current 20mA. The meter connected is 
1,00052 /V and switched to the 100V range. As 
in Fig. 2 the meter appears as a 100k resistor, but 
is now in parallel with a 5k resistor giving a 
resultant value of 4.76k. The circuit conditions 
adjust as shown, the voltage is now measured as 
97, i.e., the error is 3 per cent. The current 
drawn by the meter is 0.97mA and that passed 
by the 5k resistor is 19.4mA. The total current 
of 20.37mA flows through the 10k resistor. The 
extra 0.37mA causes the increased voltage to 
drop across the 10k resistor. 

Thus comparing the circuits of Fig. 2 and 
Fig. 4 it will be seen that in both cases a 1,00012 /V 
meter, switched to the 100V range, was used to 
measure a potential of 100V, but with widely 
differing results. This illustrates the importance 
of source impedance. When a voltage is being 
measured via a high resistance the current drawn 
by the meter can cause large errors owing to the 
voltage drop that this current produces. As the 
source impedance decreases, so does the voltage 
drop, and consequently the measurement becomes 
more accurate. 

H.T. Battery 
A practical example of this is the H.T. battery. 

A new battery, in perfect condition. has a low 
internal resistance and when measured with a 
low 12/ V meter will indicate correct voltage, but 
after use towards the end of its working life, 
the internal resistance will have increased and 
then there may be a marked difference between 
the measured voltage and the actual, no -load, 
voltage. 

The higher the t2 /V figure of the meter the 
less important the effect of source impedance 
becomes. This point is illustrated by comparing 
Fig. 3 and Fig. 4. The voltage of Fig. 3 may 
be considered to have a high source impedance, 
but by using a meter of 20,00012 /V, the accuracy 
is the same as that obtained in Fig. 4 where the 
voltage has a low source impedance, but is 
measured with a meter of only 1,00012 /V. The 
accuracy could further be increased by using the 
20,00012 /V meter to measure the low source 
impedance voltage of Fig. 4. 
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Advantage 
Thus the high 11 /V meter is far superior to 

the low St / V meter, but owing to the use of a 

more sensitive meter movement it is usually more 
expensive. By switching to a higher range, 
greater accuracy can be obtained with the low 
S1 /V meter although the reading of the scale 
becomes more difficult. Fig. 5 shows how the 
original circuit conditions of Fig. 2 would change 
if the meter is merely switched to a higher range. 
Assuming the meter has a 1,000V range it will 
then appear as a IM resistor which, in parallel 
with the fixed 100k, gives a resultant of 91k. 
Note that the original current has increased by 
only 0.034mA. This increases the voltage drop 
across the 200k resistor to approximately 206. 

Thus the meter will indicate 94V. The reading 
error is then only 6 per cent. Compared to the 
original error of 40 per cent., this is a large 
increase in accuracy and illustrates the fact that 
it is always best to make a voltage reading on 
the highest convenient range. It must be realised, 
of course, that to read 94V accurately on a 
1.000V scale may present difficulty. The number 
of divisions on the scale will be governed by the 
width of the scale and probably each division 
will represent 10V on the 1,000V range. Thus 
accurate interpolation is required. Whilst this 
becomes easier with experience it is obviously 
not so accurate as reading on the 100V scale 
where each division would then represent 1V. 

This change in voltage reading when changing 
meter ranges of a low St/V meter can be used 
as an indication of the source impedance at the 
test point. If the reading changes drastically 
when the meter range is switched then a high 
source impedance is evident and obviously 
affecting the accuracy of the readings. If the 
meter reading changes only slightly with range 
switching, then the source impedance is low and 
readings are then much more reliable. 

Measurement Methods 
It is possible to read the voltage of Fig. 1 

without causing any effect on the circuit con- 
ditions as no current is drawn from the circuit 
under test. Fig. 6 illustrates the method. Two 
meters and a potentiometer are required. The 
potentiometer is connected in parallel with the 
two original resistors. Note that connecting the 
potentiometer across the original 300V supply 
may cause the 300V supply to decrease slightly 
due to the extra load. This effect has, for 
simplicity, been ignored. If in practice it could 
not be ignored, then a separate power supply for 
the potentiometer would be required. The 
negative side of each supply would be joined. 
The voltage between the slider and H.T. negative 
is measured by the voltmeter VM2. Voltmeter 
VMI is connected between the slider of the 
potentiometer and the junction of the two 
resistors. The position of the slider is varied 
until VM1 reads OV. The voltage at the 
junction of the two resistors is then given 
by the reading of VM2, this will be the 
true voltage of 100. Although VM2 will be 
drawing current it w.11 all pass through the added 
potentiometer circuit and not through the 
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original circuit. It should be noted that 
VM2 is not reading the true voltage at the 
slider of the potentiometer, i.e., if VM2 was 
removed the true voltage at the slider would be 
higher than 100V. This is of no consequence 
as all we are interested in is obtaining a voltage 
which we can read easily that will be the same 
voltage as that at the junction of the two resistors. 
That it is the same is shown by the fact that 
the voltmeter VM1 indicates OV thus proving 
that the two points are at the same potential. 

The accuracy of reading then, depends only on 
the calibration accuracy of VM2. This method, 
of course, can be applied to the measurement of 
almost any high impedance point where meter 
current would give a false impression of the true 
reading. 
Changes 

Another difficulty sometimes encountered is the 
measurement of the change in a high potential. 
An example of this would be the change in out- 
put voltage of a power pack between no load 
and load conditions. With good regulation the 
change may be very small and consequently diffi- 
cult to read on the high voltage range of the 
meter. Assume a practical example of a .power 
pack which has a no load output voltage of 300. 
When a certain load is connected the ouput 
N oltage may drop to say 299. If the output 
voltage was measured on the 1.000V meter range 
this change of 1V would be difficult to discern 

Fig. 5 (LeJ).- Ellect on the circuit conditions of 
Fig. 2 when the meter is switched to a higher range. 
Fig. 6 (Right). -Making the measurement without 

drawing any current. 

and practically impossible to read to any real 
degree of accuracy. 

Fig. 7 (page 984) shows a simple but accurate 
method. The 300V no load output can be switched 
on load as shown. A second H.T. supply and 
resistor network are required. The voltage of 
this second H.T. supply must be within a volt 
or two of 300. The resistance of the poten- 
tiometer should be low, so that only a few volts 
are developed across it. Between the slider of 
this potentiometer and the original 300V supply 
is connected a voltmeter, the full scale reading 
of which is only a few volts. In the diagram 
0 -2.5V is shown. Note that the negative sides 
of the voltage supplies are common. Now by 

(Continued on page 984) 
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An Experimental S.W. 
Three 

THE number of turns in the coils used 
in this receiver were given in the previous 
article. The detector coils are shown in Fig. 4. In each case the primaries can be wound with 26 to 30s.w.g. wire, with turns side by side, about +in. space being left between this winding 

and the earthed end of the tuned section, as in Fig. 4. 

In the diagrams " G " indicates the grid end of the tuning coil. "C " the cathode tap, and " E " the chassis or earth connection. " A " is the R.F. anode connection, and " H.T." the high tension line lead. The circuit will work well with no R.F. stage. "A" then being taken to the 50pF aerial condenser, and " H.T." to chassis. 

Aerial Coils 
These can be wound, or be ready -made S.W. coils. Using tin. diameter formers. seven and 

a -half turns of 20s.w.g. wire. spaced to occupy 
l in. winding length on the former, will do for 
10 to 20m. For 18 to 30m 20 turns of 24s.w.g. will be satisfactory, with 30 turns of 26s.w.g. for 
30 to 60m, and 50 turns of 30s.w.g. for 60 to 
100m. The three larger coils are fitted with dust 
cores, and the tuning range can be adjusted with 
these to match the appropriate plug -in coils in tht detector stage. 

To Aerie/ 
Switch Coi /s Coils 1 G 

pieces of 
Tuning . 

' Condenser 

Cathode ; 
A o Rf. 

Anode 

Chassis L if 
Fig. 4.- Consn'uction of the aerial and detector coils. 

OPERATING THE RECEIVER 

By E. G. Rayer 

(Continued from page 858 of the 
February issue) 

For single band tuning. the aerial 
coil can be wound to match the 
detector coil. Leads should be short 
and direct in both tuned circuits. 

Switch connections are shown in Fig. 5. In one position, the 470k resistor is in circuit from valve grid to chassis, and the 150pF tuning con- denser is disconnected. The other four switch positions bring in the tuning condenser and one coil. 

Operating the Set 
Though distant reception is easily possible with 

a poor indoor aerial, an outdoor aerial will improve results. The aerial circuit switch is normally left at the untuned position. The detector regeneration control should be so oper- ated that the valve is just on the point of oscilla- tion. This position is easily found as increasing 

Underchassis view of the receiver. 

,the screen grid voltage with this control will build up volume until the set oscillates when 
tuned through a station. The control knob 
should then be turned slightly back. With weak 
signals the correct setting of this control becomes 
very important. 

Tuning is normally carried out with the 15pF 
condenser. The 100pF condenser can be moved 
10degrees at a time, this breaking up each wave- 
band into many smaller bands, each of which is 
covered with the 15pF condenser, with some over- 
lap. Provided the 100pF condenser is set 
accurately, as described, it will be quite easy to 
find any particular station logged against the 
15pF condenser dial. 
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When necessary, an aerial coil can be switched 
in. and it is then quite easy to find the correct 
tuning position for the 150pF condenser. Selec- 
tivity in this circuit can be increased, when 
ne.ded, by turning the 50pF aerial condenser to 
a low capacity. The R.F. gain control can best 
be set at about three- quarters full gain, but this 
can be adjusted as circumstances require. 

Amateur stations will be heard on the 10, 15. 
20, 40 and 80m bands, USA and other non -local 

To 50pr To Aerial coils 
and A 

!live 
Cap 

To 
470 
gf) 

To 
iso 
PF 

Front Wafer Back Wafer 

Fig. 5.- Switched wafer wiring. 

March, 1960 

Rear view of the receiver. 

stations coming in best on 10. 15 and 20m bands. 
Long distance reception of commercial broadcast 
stations will often be best on 19 and 25m bands, 
until evening, when 31 and 41m bands will often 
give very good reception of African. American, 
and Far East stations. Conditions vary according 
to the season and time of day, but very many 
transmissions are made in English, from localities 
all over the world. and it will generally be 
reasonably easy to log a number of these. 

D.C.2. STEREO AMPLIFIER 

(Continued front page 930) 

the free tag of the next tag strip. Run two wires 
from this tag -- securing the 10W resistor to it at 
the same time -one to the tag of the 32 + 320 
450V with the 3.3k wire wound on it, and the 
other to the two tags on the output transformers 
that are situated second in from the rear of the 
chassis, then solder. We now have three of the 
four tags of the output transformers soldered. 
Between the remaining one and the last ones 
soldered, solder a 0.01µF 400VW paper capacitor, 
and join the same tag -free before the fixing of 
the 0. 01µF --to pin 6 of the nearest ECL82. This 
should now leave both ECL82 valves with pin l 
free and a tag on each of the two left -hand (power 
unit end) jacks free. 

We can now fix the volume control. tone control 
and the stereo /mono switch in position. With 
the chassis still inverted, the left -hand socket is 
for the volume control --a twin bank 250 + 250k 
log. The centre hole .is for a similar type, but 
is IM + 1M. The other control is the stereo/ 
mono control, and is made by Kendall and 
Mousley Ltd. It is a single -pole two -position 
switch. The actual wiring of the tone and volume 
control circuit is shown in Fig. 4. Note that the 
wires from the input jacks are in screened twin 
cable and that the braiding is joined at one end 
to the common earth at the rear of the chassis, 
and at the other end to the various cases of the 
pots (four points) to two tags on the volume 
control, and also the two tone control capacitors 
are joined to the cases of the tone control pot. 
The colour of the wires in the screened twin is 
important, as if they are reversed the channels 
will be reversed in thz amplifier. 

Servicing Printed Circuits 
By "SERVICEMAN" 

TT is essential that when soldering or making 
good any dry or loose connections. that the 
heat applied is carefully controlled. the reason 

being that excessive heat will result in the base 
material blistering. thus causing the metallic con- 
ductors to lift from it. Such base materials corn - 
prise phenolic impregnated papers, epoxy impreg- 
nated fabrics, or woven glass cloth treated with 
silicones or epoxy resins. The use of any 
particular base material . depends mainly upon its 
final use. an important factor being the maximum 
working temperature. 

As in the conventional type of radio circuit dry 
joints will result in poor electrical connections, 
not forgetting any break in the metallic conduc- 
tor. Such breaks. however, in the printed circuit, 
may be only a very small crack, resulting in 
intermittent operation. Such faults can best be 
traced by continuity checks, but in doing so it is 
advisable to bend the printed circuit to assist in 
tracing the break or dry joint in the conductor. 

It is as well to mention, however, that when 
soldering new connections, or making good any 
dry joints, it is necessary to ensure that no 
splashes of surplus solder short -circuit the 
metallic conductors or components, bearing in 
mind that with this type of circuit miniature 
components are used. 

The insulation resistance between the conduc- 
tors is usually fairly, high, something in the order 
of 50,000M, but this value will be greatly reduced 
if the printed circuit is allowed to become damp, 
oily or dirty. Any dust collecting between the 
conductors will eventually result in tracking or 
electrical leakage. 
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... and NOW = 

THE TOURIST PORTABLE 
4 valve, 2 waveband Lightweight Battery Radio. Size only q '1 N à 

_ 

x 4m. Wt. 3d 16s. meta Battery. 71f Ì w - 

gill 
n 

Complete Receiver Component Kit ... ... 56/6 P. & P. 1/6 

8in. x S'in. 

Set 4 miniature valves (96 series) ... ... 35/- P. & P. 9d. 
Speaker & 0/put. Trans. 21/- P. & P. 1/6 

Cabinet, Dial & Knobs, etc.... 19/6 P. & P. 2/- 
II, 

11 

Complete Kit. BARGAIN Only ÿ5. 8. 6 post free I 11 

Latest circuitry, delayed AVC & A.F. Neg. feedback. 
Instruction Booklet, 1/6. (Free with Kit.) - 

Terrific performance -Remarkable size -Staggering value 

I l l i l i l l l í10111111111I110101 l 1 lfr. 

Record Player 
Bargains 

Latest 4 -speed Models 
NEW RELEASE by E.M.I. 9 -speed Single 
Player Unit lilted with iatr.t stereo end mos 

and End cartridge and doll sapphire etylii. 
Auto stop and start. A fidelity unit and bargain 
hay at only 26.19.6.- 
SINGLE PLAYERS BSR crut), 90 / -; COL. 
1.:1Rä (1f164) 6 gus, ; 'GARRARD (48P), 
37.10.0; GARRARD ITA Mk. II) de Luse 
)Indes, 28.19.6. Carr. and Ins. 3/(1. 

A UTOCHANGERS. Bolt fUAB), 26.19.6. llI.I.ARO. 27.19.6; . ;ARRARD (RC121 
t0 Mk. JI) plug-in heal, stereo adapted, 
16 gas. Stereo head 92 extra. 
RECORD PLAYER CABINETS. Contemporary 

I sled Ibis. s lain. x Sin., 3 gus. Carr. and 
100 ;I /li. 

2 -VALVE 2 -WATT AMPLIFIER 
T stage ECL82 with sal. and nog. feedback. 
'Pone controlo AC. 2O89.27,0 volt with double -wound 
Mains Gana. Complete with knobs, etc., ready wired 
to fit above cabinet. 

í2.I7.6 p. s P. 1/.. 
6 -in. Speaker and notching trams.. 22í -. P. & P. 1/6. 

COSSOR VHF /FM CONSTRUCTORS 
KIT (Model 701K). 
This is a 6 -valve (UCC.v:S, 21:1 on. 1:.\1('80, ÚL84, 
LYS0) I'M Radio Kit of high quality, design and 
superb reproduction, with pre -aligned coils and 
printer) circuit complete with Power Pack for AC/ 
DI' 210/250 v. operation. Kit includes High Per- 
formance loin. x Sin. Goodm;ms Speaker for 
quality rexporrse. Complete in every detail, including 
calibrated Tuning Dial, Slow Motion Drive and 
Pilot Lamp and comprehensive instruction details 
and circuit diagram this Kit is a genuine recom- 
mended buy, 

BARGAIN OFFER 
Listed at 15 gns. Only E8.19.6 

Carr. and Ins. 4/6. 

JASON FM TUNER UNITS 
(87 -105 Mc /s) 

Drstener- approved kits of parts for these quality 
and highly popular tuners available es follows. 
STANDARD MODEL (FMTI -as previously exten- 
sively gdvertiaed. COMPLETE KIT, 6 gas., post 
free. Set of 4 apes. valves, 30,' -, past free. 

LATEST MODEL (FMTO)- attractively presented 
shelf mourning unit to enclosed Metal Cabinet with 
Built -in Power Supply. COMPLETE KIT, 97, 
p. & p. 3/6. Set of 5 spec. valves, 39/6. 

NEW JASON COMPREHENSIVE F.M. HAND- 
BOOK, 2/8 post free. 48 hr. Alignment Service, 
7:6, p. & p. 2/6. 

CONDENSERS.- Silver Mica. All pref. values, 
2 pf. to 1,000 pi.. Bd. each. Ditto. ceramics 9d. each. 
Tubnlars 450 v. T.C.C., etc.. .001 mid. -01 and .1'350 
v., 9d. each, .02 -1 /800 v.. l'- each. .25 Hunts. 1.6. 
.5 T.C.C., 1 /9, .001 6 kv., 5,8,.001 20 kv., 9'g. 

RESISTORS. -FULL RANGE 151 ohms -10 mega- 
ohms 2o% } w. and 1 w.. 9d., I w., 6d., (Midget type 
modern rating), l w., Od., 2 w., 9d., Ill° Hi -Stab, 
} w.. 5d., 1 w., 7d., 5ov 1 w., 9d., 1° HI -STAB. I 
118 (1.1)-109 uhme 2, -i. 

RECORD PLAYER CABINETS 
Contemporary 
style, rexime Cabinet 
covered cabinet Pr , 

in Lawn and 
brown with cream £3.3.0. 
interior. Size 
18/ s 131 s ht. ." I 

fitted with 10' 1 0. 
all accessories, 
including baffle board and 
anodised metal 
fret. Space avail- 
able for all mod- 
ern ampltfiere and 
auto changers, 
etc. Uncut record 
player mounting 
board 14 s Clin. supplied. 

BOXED VALVES 
IRS, 1'14 7/6,1/1,96 91- EFBm 
I195 -/8'DKll6 9/-EFOI 
S;N, 3V4 80- DL116 9/- EL41 
524 9/6 EABC80 9/6 ELSA 
6K7 6/6 BCC84 10/6 EYbt 
6K8 8/6 ECF80 11/6 E1786 
6Q7 8/6 ECH42 10/6 EF.BI 
6V6 7/6 ECL80 10/6 M1,14 
DAF96 9/. EF80 9/6 PCC'84 
SPECIAL PRICE PER SET 
1115, 1T4, 185, or 384 or 3V4, 27/6. DK96, 01,96, 
DAF96, 0L98, 35/. 6K8, tiK7, 6Q7, 6V6, 5Z4 or 
6E5, 35/-. 

ALL 
GUARANTEED 

13f11 PCF80 10 /6 
8 /6'PCL83 32/6 

10'8P1.8I 12 /6 
9 /(IIPLS2 9/6 

10 / -I PL83 11/6 
10/- ,P1,80 7/6 
7/6i,PY81 9/6 
9 /61PY8e2 7/6 

10/81725 12 /8 

COAX 80 OHM CABLE 
Stand }in. dia. Low Loss Semi -Air Spaced 
Aemxial. Spee ?at Feder& Priers. 
20 yds., 12/6, p. & p. 1/6 ; 60 yds.. 32/6, p. & p. 
3/- ; 40 yds., 22/6, p. & p. 2/6 ; All other 
lengths. 8d. per yard. 
Coax Plugs 1'.. Sockets 1 / -. Couplers 1/3, 
Cable End Sockets 1/8, Outlet Boxes 4/6. 

Manufacturer's Surplus Bargain 
7 VALVE AM /FM RADIOGRAM CHASSIS 

Electrolytics All Types New Stock 
TUBULAR CAN TYPES 

25!25 v. 50 12 v. 1,9 8-i 8,450 v. 4/6 
50/50 v. 100 25 v. 2/. 32+32/275 v. 4/6 
8/450 v. 2/3 50 +50/350 v. 6'8 
16 +16'450 v. 5/6 60 +250,275 v. 12 /6 
82 +32,/950 v. 6/6 100 +200/275 v. 12/6 

Comprehensive range in stock. 

RE- GUNNED TV TUBES 
New Reduced Budget Prices 

New Healer, Cathode and Gun Assembly 
fitted to all tubes. Reconditioned virtually 
as new. Now 12 months' guarantee to 
highest standards -as used by our own 
Service Dept. 

12in. f6. 14in. E7. 17in. ¿8.10.0 
Most Mullar d & Maeda types exotock Parr. & 

10/-. 
10/- Part Exchange allowance on your old tube. 
2 WAVEBAND CAR RADIO KIT 
12 v. operation Med. & Long Waves 

Development of the /among Belmar Hybrid 
vibratoriee Car Radio Circuit. If latest type low voltage 

and 
valves and Power Transistor. R.F. 

stage permeability pre-aligned Cyldon Tuner Unit provide extremely good sensitivity and 
Signal /Nolee ratio. Printed circuit and lin. x 4in. 
Speaker. Self-contained in neat Metal Cabinet 8in. x lin. x Situ. with attractive dint. Speaker 
and Power Teonoietor stage mounted separately, 
approx. 8in. x Sin. x 31n. 
RECOMMENDED BUY 
Complete Kit 
Bargain Price w1 L 1 

P. & 
6 . 

P, 

Instruction Booklet and Parts List available 
shortly 2/3 post free. 
LOUDSPEAKERS. -P.M. ;t ohms. 21151. Eluo., 17/6. 
31151. Goodmano, 15/6 ; Ills. Rola, 17/6. din. Elite, 
18 /6 ; 7 x 4in. Goodman,. Elliptical, 1811; 8in. Rola. 20/ -; l0in. R. and A., 25/ -; 10in. Wit - HF1012, 99/9 ; 12in. Plessey IS ohms with 6 /4in. 
Tweeter and C'rom Over Filter, 97/6. 

Valve Line -up : ECC8S, ECH81, EF89, EA8C80, 
EL84, EM8I, EX8O. 

Three Waveband and Switched Gram positions. Bed. 200- 
600 m.. Long 1.000 -2,000 nr., VHF /FM 50.05 Mc /s. Philip s 
Continental Tuning innert with permeability tuning on FM 
and combined AM /FM IF transformers, 4611 Eels and 111.7 
Mc /s. Dust core tuning all coils. Latest circuitry including 
AVC and Neg. Feedback. Three watt output. Sensitivity and 
reproduction of a very high standard. Chassis sloe 134 x 61in. 
Height 71ín. Edge Illuminated glass dial 115 x 31in. Vertical 
pointer. Horizontal station noises. Gold on brown background. 
A.C. '200/250 v. operation. t 

Aligned and tested ready for use L 13 
Complete with 4 Knobs- walnut or Ivory to choice. 
Three ohm P.M. speaker only required. Recommended quality speakers. 
Sin. Goodnumo special cone 21/6 10151. Rola (Heavy Duty) 30 /- Post & Pkg. 1/6. 
ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHENSIVE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 36. 

10 . 0 Carr. & Ins. 5/- 

RADIO COMPONENT 
SPECIALISTS 
70 Brigstock Road, Thornton 

Heath, Surrey 
Phone : THO 2188. Hours 9 a.m. -6 p.m. I p.m. Wed. 
Open all day Saturday. By Thornton Heath Station. 

Terms: C.W.O. 
or C.O.D. post 
and pocking up 
to 116.7d.: lib. 
I /1: 31b. 1/6: 
Sib. 2/- : 1016. 

2/9. 
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UNIVERSAL AVOMETER MODEL D 
,rust released by the Air Ministry, these famous AC DC Test 
Meters are a " snip " for anyone requiring a First Grade 
General Purpose Instrument. Normal Avometer size, 7 }in. x 

x 3lin.. with carrying strap, indication being given on a 
Sin. Mirror Scale. Thoroughly overhauled and complete with 
batteries and instructions. Provides 34 ranges of current. 
voltage and resistance. as follows : 

D.C. Voltage A.C. Voltage D.C. Current A.C. Current 
150 my. 7.5 v. 15 ma. 75 ma. 
3u1 mv. 15 v. 30 ma. 150 ma. 

1.5 v. 75 v. 150 ma. 750 ma. 
3 v. 150 v. 300 ma. 15 amp. 

15 v. 300 v. 1.5 amp. 7.5 amps. 
30 v. 600 v. 3 amps. 15 amps. 

150 v. 750 v. 15 amps. 
300 v. 1,500 v. 30 amps. Resistance 

ohms 750 
v. 1á00 v. 10,000 ohms. 

ONLY £8.19.8 (carriage 3:6d). 

ET anursl LTT.. the famous American meter mnufacture. Full bench 
.ice 7 tin. x 61 in. x spin.. and incorporates a unique tilting bake- 
1 i to container slae 5 11n. x 3l in., which has 2 meters. a 25.000 ohms 
per volt moving coil for D.C. Measurements. and a First Grade 
moving iron for A.C. Reads Resistances up to 40 Meg ohms. 
A.C. and D.C. volts to 1.000 D.C. Current to 250 mA.. and also 
has 0 -50 Microamps range. Facilities for measuring Condenser 
Capacity and Audio Output. Completely portable. with pro- 
tective lace Dover. Complete with Test Leads, Instruction 
Book. and Batteries. Ex- Ministry of Supply. New Condition 
and thoroughly checked and overhauled. ONLY £10.10.0 
'post, etc., 36). 
CARRYING CASES. Solid leather. Brand New. Internal 
measurements 6;ín. x 81ín. x Olin. Fitted lock and key. and 
shoulder strap. Ideal for Test Instruments, Camera and Acces- 
sories. etc. ONLY 35'- (postage 2. -). 

POWER UNITS 'r1TE 234. Designed for R.A.F. R1132 Re- 
ceiver. Primary 200 250 v. 50 cycles. Outputs of 250 v. 100 mA.. 
and 63 v. 4 amps. Fitted double smoothing. For normal rack 
mounting (or bench use) having grey front panel size Ihin. x 
tin. BRAND NEW. ONLY 59 6 (carriage 7;6). 

POWER PACK FOR R1155 RECEIVERS. Fitted with 
Output Stage and Bin. P.M. Speaker. Operates receiver im- 
mediately without any alteration. In black crackle case size 
llin. x 10in. x bin. ONLY £8.10.0 (carriage 5 -1. 

CANADIAN MOVING ('OII. PHONES. Low resistance. 
fitted noise excluding chamois ear mutts, and leather covered 
head band. Lead terminates to tack plug. Supremely com- 
fortable. BRAND NEW. ONLY 18:6 (post 1'6). 

TCS RECEIVERS. The renowned American set designed for 
static or mobile use. Coverage 1.5 -12.0 Mc's (25 -200 metres) in 
3 switched bands. Complete with valves. Sire ilin. x 13in. x 

1lin. Power required 12 v. LT and 225 v. HT. INiBRAND NEW 
CONDITION. ONLY £10.10.0 (carriage 15' -l. 

RCA Sin. P.M. SPEAKER. in heavy black crackle metal 
case. Can be used as normal 3 ohms extension. Size 111in. x 
l0ün. x bin. NEW IN MAKER'S CARTONS. ONLY 45;- (post 316). 

4) FIVER^ COMMAND RECEIVER. The famous American 
BC453, covering 190 -550 kegs. LF.s being 85 kc s. Complete with 
all 6 valves and circuit. NEW IN MAKER'S CARTONS. ONLY 
8916 (post 316). 

111155 SUPER SLOW -MOTION TUNING ASSEMBLY. As 
used on all late model 1155s. Easily fitted to "A" sets. etc. 
BRAND NEW. ONLY 12(6. 

EDT TRANSFORMERS. 5.5 kV (Rect.) with 2 v. 1 a.. 79(6. 
7 kV. (Rect.) with 2 v. 1 a.. Int. 2.5 kV. (Rect.) with 2-0-2 v. 
1.1 a., 2 -0 -2 v. 2 a. (for VCR97 tube, etc.), 47r6 (postage 2/- per 
trans.). 
POCKET VOLTMETERS. Read 0 -15 volts and 0 -300 volts A.C. 
or D.C. BRAND NEW and UNUSED. ONLY 186. 

CRYSTALS. British Standards 2 -pin 500 Ices, 15.' -. Miniature 
200 kc s. 10'-. 

MAINS ISOLATING TRANSFORMER. Manufactured by 
Vortesion. Fully shrouded. Will provide true 1:1 ratio from 
nominal 230 v. Primary. Rated at 103 watts. BRAND NEW. 
ONLY 22'6 (post 26). 

SPR AGUE CONDENSERS. Metal cased. wire ends. New .01 

mid. 1.000 volt, and .1 mid. 500 volt, 7.6 per dozen. Special quotes 
for quantities. 

HARRIS ELECTRONICS 
(LONDON) LTD. 

138 Gray's Inn Road, London, W.C.I. 
(Phone TERminus 7937) 

Please include carriage cools on Al! items. 
(Open until 1 p.m. Saturdays. We are 2 mins. from High Holborn 
(Chancery Lane Station) and 5 mals. by bus from King's Cross.) 

March; 1960 

RADIO and TELEVISION 
SERVICING ELECTRONICS 

EXAMINATION COURSES FOR:- 
C. & G. Radio 

Servicing Certificate 
(R.T.E.B.1 

C. & G. Radio 
Amateurs' Exam. 

(Amateurs' Transmitting 
Licence) 

British Institution of Radio Engrs., etc. 
C. & G. Telecom Technicians. 

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 
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 gener- 
ator and multi -tester: 
Other Learn-as- you -Build radio courses are available 

MULTI -TESTER 
(Sensitivity 1,000 

ohms per volt) 

S -VALVE 
SUPERHET RECEIVER 

RF /AF SIGNAL GENERATOR 

Post this Coupon TODAY! for FREE book on 
careers in Radio, etc., and full details of I.C.S. Courses. 

fr s.: 
INTERNATIONAL CORRESPONDENCE _ 

SCHOOLS 
(Dept. I71J), Intertext Sou I,1 

Parkgate Road, 
London, 

Name Age 
(Block Letters please) 

Address 

Occupation 3-60 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 
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A 6K7 
Superhet 

ALIGNMENT OF THE RECEIVER 

By J. Heath 

(Continued. front page 837 of the February issue) 
WHENWHEN wiring up the I.F. transformers, 

that leads or tags are often 
marked according to the points to 

which they are normally connected. If so, then 
" anode " and " H.T. positive " leads will be the 
primary, with both transformers, and they are 
connected to anodes and 1-I T. positive line. With 
the first transformer, the bottom secondary lead 
or tag will often be marked " A.V.C." and this 
is taken to chassis. as in Fig. 3. With the second 
transformer, this lead is often marked " diode 
load " and it is also taken to chassis, as shown. 

Coils. 
Aerial and oscillator coils are fitted to a small 

piece of aluminium, as with some types the core 
adjusting screws are otherwise inconveniently 
situated under the gang condenser. Coil tags are 
numbered in Figs. 1. 3 and 4. With the aerial 
coil. tag 3 is wired to the rear fixed plates of the 
gang condenser. marked " Y " in Fig. 2. A lead 
also passes down through the chassis from the 

Plan view of the .-eceirer. 

947 

front plates " X " to tag 7 of the oscillator coil. 
The tag connections shown in Fig. 4 are for 

the coils given in the components list (Astral 
Radio Products). The aerial and oscillator coils 
produced by other manufacturers will be equally 
satisfactory, but the maker's tag data must then 
be followed, as connections will not be the same 
as those in Fig. 4. The padder indicated in 
Fig. 1, must also bé of the value specified by the 
coil maker. If long waves are also provided, a 
separate padder will be- needed with the long 
wave oscillator coil. and will often be 150pF. 
Correct ganging of the tuned circuits will be 
impossible if the padder is omitted, or of the 
wrong capacity. 

A tag board with two tags joined is used for 
H.T. positive connections, as in Fig. 3. A second 
small tag strip provides an aerial connection, the 
500 pF condenser and 10k resistor forming 'a 
modulation hum filter. Trouble from modulation 
hum is unlikely, but in localities where this is 
severe, a 0.05µF 750V condenser can be wired in 
parallel with the primary of the mains trans- 
former. The 500pF aerial condenser must also 
be of good make, and 500V or 750V rating, as 
it prevents mains voltages reaching the aerial. 

Using and Adjusting the Set 
If clear glass valves with no external or internal 

screening are fitted in the mixer and I.F. posi- 
tions, instability is likely when the I.F. trans- 
formers are correctly aligned, and when the 
volume control is turned towards maximum. 
Valves of this kind should thus be provided with 
screening cans, of ready -made type, or bent up 
from aluminium. The cans are connected to the 
chassis. 

Alignment is carried out as with a standard 
superhet. If a signal generator is available, set 
this to give a 465kc /s modulated output. and place 
the output lead near the anode connection of the 
mixer. The I.F. transformer cores are then 
adjusted for maximum response. The aerial and 
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oscillator trimming condensers are then adjusted 
for best volume with a signal around 230m, and 
the cores are adjusted for best volume with a 
signal of about 500m. 

Another Method 
If no generator is available. it should be 

possible to tune in the local station. The I.F. 
transformers can then be adjusted for best volume, 
taking care that no core is at the limit of its 
travel. A station of fairly low wavelength is 

Notch To 200pF 

March, 1960 

r 
To 

Notch 
To 500 500 To 

To X plates pF pF ToY.plates chassis 

Fig. 4.- Aerial and oscillator coils. 

then tuned in, and the gang condenser trimmers 
are adjusted for best results. The set is then 
tuned to a station of fairly high wavelength, and 
the coil cores are adjusted. 

The procedure should be repeated two or three 
times, until no further improvement is possible. 
An insulated blade is most suitable, because the 
presence of a metal blade in the coil or trans- 
former windings will upset adjustments. 

A baffle board or cabinet is required if the 
loudspeaker is to give best reproduction. A 

cabinet is recommended, and can easily be made 
from lin. thick or similar wood, with a 3 -ply 
front. An aperture to match the speaker cone 

should be cut in the front, and covered with silk 

or speaker gauze. A clearance hole for the corn- 

Front view of the receiver. 

bined switch and volume control. and an opening 
to suit the dial used. are also required. The 
completed receiver can then be placed in the 
cabinet from behind. If a hack, with rows of 
holes for ventilation, is screwed on, this will pro- 
tect the receiver and prevent chassis or other 
parts being touched. and thereby avoid the chance 
of mains shocks from this cause. For the same 
reason there should be no exposed metal. such 
as the volume control bush or spindle, or knob 
grub screws, which might be touched. This can 
be arranged by using a knob which covers the 
bush and nut, and having the grub screw well 
recessed, or filling the grub screw hole with an 
insulating compound such as sealing wax. Similar 
precautions should be taken with the tuning 
control. 

A NOVEL CIRCUIT TECHNIQUE 
(Continued from page 936) 

Wiring 
Do not use thick or multi -strand wire for 

wiring up the circuit. A diagram is often help- 

ful, though most transistor circuits are relatively 

straightforward. A fixed order should be 

followed, starting. for example, with earth points, 

negative points, etc. Although transistor circuits 

are generally free from stray wire pick -up troubles, 
wires should be quite short. 

Fig. I shows how to connect up the wire ends 

underneath the board. Time spent on good 

soldering pays dividends later on ! 

Installation 
The completed circuit can be glued or bolted 

into place. Avoid looseness in equipment like 
car radios, which must be firmly constructed. 

Removal of components for replacement is 

effected by melting the joint and levering out the 
loosened part. 

Other Applications 
Of course. transistor circuits are not the only 

application of this technique: many valve circuits 
can be constructed using celluloid sheeting, 
though large components often need to be more 

firmly secured. However. celluloid is an obvious 
replacement for tag boards. for components-can 
be arranged as required, and the board bolted 
where it is most convenient. Fig. 1 shows how to 
cut out large holes for valheholders, which are 
then bolted on in the usual way. 

A receiver built on plastic sheeting. 
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THE MAGIC NEEDLE 

A DEVICE FOR CHECKING FREQUENCIES By G Tomassett 

THIS instrument, with its somewhat pre- 
sumptuous name, is intended to facilitate 
frequency measurements. The accuracy 

obtainable, even at 200Mc /s, is of the order 
of ± 5c /s or so. These figures are relative. 
Explicitly, you can evaluate an unknown fre- 
quency with the mentioned accuracy relative to 
your R.F. signal generator. 

Uses 
The Magic Needle is operated in conjunction 

with a reliable R.F. generator. A sensitive A.F. 
amplifier may, sometimes, be dispensed with. 
Obviously, if you work on a tape recorder, you 
should not need a sensitive external audio 
amplifier. The same applies if you are dealing 
with a radio or TV set. The use of an external 
separate amplifier does, however, simplify things, 
particularly for the beginner. 

The instrument has been successfully used for: - 
(a) Radio sets, when, because of a defective 

component or because of a serious misalignment, 
the frequency has departed from its correct value. 
Its use has been of invaluable help with faulty 
transistor sets. 

(b) TV sets, particularly in instances of channel 
changes. In these cases, the instrument is really 
indispensable. The line frequency can be 
measured utilising the harmonics produced in the 
output stage. 

(c) Tape recorders to determine the erase fre- 
quency which can be of some significance. In 
this connection, owing to the relatively low fre- 
quency, the harmonics must be used. In one 
instance, where the frequency was 60kc /s, the 
15th harmonic still gave an audible signal. (Zero 
beats were found in this succession: 600, 660, 720. 
780, 840kc /s.) 

(d) Experimental oscillators of 
any kind. Coi/'è" 

Operating the Test Gear 
This is the sequence of the 

operations to be carried out in 
order to determine the value of an 
unknown frequency: 

(a) Connect cable Y to input of A.F. amplifier 
and cable X to output of R.F. generator. 

(b) Switch on all components. Allow five 
minutes or more for warming up. 

(c) Set R.F. generator to maximum output and 
internal modulation to " 

(d) Set A.F. amplifier to full volume. 
(e) Pick up the needle, holding it where the 

cables are clamped together and, as a first attempt, 
put the tip of the needle as near As possible to 
the coil of the oscillator under test. Often, how- 
ever, this proximity is not necessary; it can some- 
times be detrimental, especially when high 
accuracy is required. 

(f) Move the generator, operating both range 
and dial until the typical approximation of the 
zero beat is heard. If the sound produced is very loud, reduce the coupling by drawing the tip of the needle away from the circuit. When 
zero beat is obtained, the frequency sought will 
be within the region of ±Sc /s compared with the frequency recorded by the R.F. generator. 

It must be realised that both the R.F. oscillator under test and the R.F. generator produce 
harmonics which might be misleading. As a rule, when more than one zero beat is heard, the loudest will be the right one (the one to be taken into account). 

The Circuit 
The R.F. current set up in Rg (internal resis- tance of generator) will flow through coil " C," diode D1 which rectifies it and, finally, return to 

P2 F Cable' 

O 
A 

CS 
l: i 

.RB 

To !2F 
¡ Generator 

To A.F 
Amplifier 

M Cable x' 
Fig. 1.-The circuit diagram. 
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Knitting needle N 
plastic type) 

March, 1960 

Germanium A P2 CI F Cc.ex to AE Amplifier 
Diode 

Braids of cables 

Cable 'Y' 

Wires in grooves 

Enlarged Alternative 
cross section cross section M RI Coeur to RF Generator B Cable X 

Fig. 2.- Construction and wiring of the " Needle." 

Rg passing through the RI -Cl group. If any 
audible signal were superimposed on this current, 
the audible part would be taken from point A by 
R2, filtered by C3 (which is not physically pre- 
sent) and, finally, amplified by the A.F. amplifier. 
Obviously, if the R.F. generator is not internally 
modulated, nothing will be heard at the amplify- 
ing end. When, however, the tip coil "C" is 

COMPONENTS LIST 
DI-Germanium diode (0A70 or similar). 
RI= 0.47M., 1'8W. 
R2= 0.1M., 1 8W. 
Cl= 1o0pF, mica or ceramic. 
Coil "C " =10 turns 25 -30 s.w.g. enamelled (the 

number of turns is not critical ; neither is the 

diameter of the wire used). 
Plastic needle -Any diameter in the region of 

1 4in. 
Coax cables =Two short lengths (about 2ft.). 

immersed in an electromagnetic field. an induced 
current will circulate in it. Through the rectifica- 
tion process of Dl, the two currents (the induced 
one and the one delivered by the generator) are 
mixed so that at point A there will appear as 
many as four currents of the following 
frequencies: 

(1) (fg)= frequency of generator, (2) (fx)= 
value of unknown frequency; (3) (fg +fx); (4) (fg 

-fx). 
As (fx) is likely to be a radio frequency (not 

audible) and as (fg) is definitely a radio fre- 
quency, it is clear that only the term (fg fx) can 
give an audible frequency. Further, from (4). if 

(fx) equals (fg) the result of the subtraction will 

be zero or zero beat which is. in fact, the prin- 
ciple upon which this instrument works. The aim, 
then. to find a frequency in the range of the 

R.F. generator which, because of its being equal 
to (fx), gives a zero beat through the Magic 
Needle. 

The " difference " current of frequency (fg -fx) 

or (fx -fg), feeds the audio amplifier and is carried 
there by means of the low -pass filter R2 -C3 (C3 is 

not physically present but represents stray capaci- 
tances). The low -pass filter will convey to earth 
the other three components, namely (fg), (fx), 

(fg +fx). The incoming R.F. signal and the mil.- 

going audio signal are both carried by coax 

cables not longer than about 2ft. 

Assembly of the Parts 
All the components are attached to the needle 

through small holes (see Fig. 2). The distance in 
between the holes is not given because it is 

dependent upon and varies according to the length 
of the components used. Some five holes are 
needed and two extra ones are advisable to fix 

the ends of coil "C." thus preventing turns from 
slipping. 

The wire used for the coil is also used for its 

connection to the rest of the circuit. In order 
to carry the two terminal wires of the coil to the 
components, it would be advisable to make two 
grooves along the needle (see cross section). 

The coax cables are clamped together around 
the end of the needle by means of a bracket or 
simply by adhesive tape. 

Transistorised Mixer Unit 
IN the article by A. M. Shafford which appeared 

on page 765 of the January issue no definite 
details were given of the type of microphone 
for which the mixer is suited. The author 
assumed that it would normally be used with the 
crystal microphones supplied with popular tape 
recorders, that is. high impedance types. The 
method of gain control employed has given rise 
to a certain amount of criticism, but although it 
is not ideal, it is the simplest which can be 
achieved when only one transistor stage is 
employed and in practice gives very satisfactory 
results. The low amplification of the mixer 
makes it unnecessary to control gain after ampli- 
fication; no significant improvement in signal -to- 
noise ratio would be achieved and a separate 
transistor amplifier would be needed in each 
channel before mixing. This procedure would 
complicate the design of the pre -amplifier which 
was aimed at simplicity and low power 
consumption. 

The value of 10µF for the output coupling 
condenser may seem rather high, but it ensures, 
that the unit is suitable for coupling into all valve 
amplifiers and as in the writer's case a fully tran- 
sistorised amplifier. There is no point in choosing 
(say) a 0.01µF coupling condenser unless the unit 
is always to be used with amplifiers having high 

'input impedances. 
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Versatile V.F.O. 
FURTHER CONSTRUCTIONAL DETAILS 

(Continued from page 844 of the February issue) 

By R. H. Wright 

THE original V.F.O. unit 
was constructed on 
an 8in. X 8in. X 

2+in. chassis, not because 
such a size was necessary, 
but rather because such a 
size was at hand. Actually, 
the whole unit, including'the 
buffer valve, could be con- 
structed easily on a 4in. X 8in. chassis. 
Eddystone have a chassis measuring 8 +in. 
X 51in X. 2fin. and this is designed to 
fit inside their type No. 644 metal cabinet. Use of 
this cabinet would give a very profesional finish to 
the unit. Paxolin group panels can be used with 

951 

Front view. 

signal and so causing interference. When the key is finally pressed it is only a moment's operation 
to make any final adjustment to the transmitter 

tuning before commencing a call. 
If the full transmitter circuit 

suggested in the first section of the 
article has been built up, incorpor- 
ating the V.F.O. and amplifier 
sections (Figs. I and 3) the follow- 
ing tuning procedure should be 
followed. 

(i) Set the V.F.O. to the 
required frequency and tune the 

V2 grid circuit of the buffer (C5 /L2 
or L3) to the second or fourth 
harmonic of 3.5Mc /s if final 
output is required on 7 or 14Mc /s. 
Correct tuning of this circuit 
would produce maximum grid 
current in the final amplifier 
circuit. 

(ii) With the key pressed and 
the V.F.O. in operation, set C5 of 
the amplifier section to full capaci- 
tance value and, with the correct 
coil in the LI (amplifier) position, 

(Continued on page 957) 
Fg. 1- Circuit of the V.F.O. 

definite advantage for the mounting of many of the individual capacitors and resistors and apart from 
making construction actually easier (since much 
inter- component wiring can be carried out on 
the panel itself) neaten the final unit and does 
away with the " spiders' web " of resistors and 
capacitors radiating out from each valveholder. 

Operation of the V.F.O. 
The writer has found that, generally speaking. 

it is bad policy to key the V.F.O. together with 
the main transmitter and such action makes a 
chirpy note very hard to eliminate. A better 
method is to fit a switch in the cathode line of the 
oscillator valve so that the oscillator can be 
switched on without operation of the full trans -. 
mitter. This permits the oscillator to be adjusted 
to the required frequency without radiating a full Rear view. 
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A THREE -VALVE CIRCUIT 

WITH TREBLE, BASS, VOLUME 

AND FILTER CONTROLS 

By R. Taylor 

AN ideal pre -amplifier May be stated to fulfil 
the following requirements : (a) to accept 
an electrical input from a gramophone 

pick -up, radio or other similar source ; (b) to 
correct this input for amplitude and frequency, 
and (c) to supply a suitably amplified voltage to 
the main amplifier. 

The main audio amplifier usually supplies low 

impedance loudspeaker. Very few loudspeakers 
have an entirely satisfactory frequency response. 

and dimensions, shape and furnishing of a room 
may again influence and colour the sound issuing 

from the loudspeaker. It is thus often possible 

to improve the overall result by the judicious use 

of variable tone (or frequency) correcting net- 

works which are most conveniently situated in 

the pre -amplifier. 
The pre- amplifier about to be described is 

designed to fulfil as many of the essentials tabu- 

lated above as possible, while retaining the 

advantage of compactness and reliability. 

Specification 
Three coaxial inputs are shown in the theoreti- 

cal diagram (Fig. 1) for gramophone pick -up, 

radio and tape, but constructors not possessing a 

tape recorder may choose to omit the third. It 
must 
contain correction t 

pre-amplifier 
correctionnetworksto enable direct replay 

The front panel. 

from the tape deck playback head, and the input 

should be taken from a signal source after the 

frequency correction stage of the tape recorder 

pre -amp. 
The inputs are taken via a selector switch to 

the grid of the first valve (6BR7) for voltage 

amplification. The load resistance RA of the 

pick -up input as shown in Fig. 1 will only be 

suitable for a magnetic type of pick -up, with an 

output of less than 50mV, such as the Goldring 

500 /600 cartridges, etc. For magnetic types of 

pickup with greater output, or crystal types, 

alternative input networks are recommended (Fig. 

Equalisation 
A negative feedback resistance /capacity network 

in the anode/grid circuit 
of 

the first 
for 

provides 
ides 

the necessary frequency eeL.P. 

Fig. 1. -The complete circuit diagram. 
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and 78rev /min recordings, while a resistance 
negative feedback circuit in combination with 
the potential divider Rb and Rc, attenuates the 
radio tuner signal sufficiently to avoid overloading 
the first valve stage. 

The second stage (12AX7) incorporates a well 
known variable tone control circuit with indepen- 
dent cut and boost in both treble and bass 
frequencies, as referred to a frequency of 1kc /s. 

This stage feeds into the final stage (6BR7) 
which includes both high- and low -pass filters. 
The high -pass, or " rumble," filter is useful for 
attenuating the irritating low frequency rumble 
associated with so many turntables, and has a cut- 

off frequency of about 35c /s with a slope greater 
than 12dB /octave, and is permanently in circuit. 
The low -pass filter can be switched from level 
response to frequency cuts at 7.5kc /s or 5kc /s with 
a slope approaching 18dB /octave. 

Construction 
The chassis is formed from a sheet of 

aluminium, preferably of 3/32in, thickness, to 
make a box 12,in. X Sin. X 24in. Apart from 
the input power supply junction box and coaxial 
sockets mounted on the rear of the chassis, the 
only projections are the controls on the front, As 
the valves run very cool, they are mounted with 
all the other components within the chassis, which 
makes a very neat, yet efficient unit. 

To make construction easy, most of the resistors 
and capacitors are soldered on to group boards 
and tag strips, which can be assembled outside 
the chassis, with lengths of wire for connections 

471Cf) mom mom) mono 

Fig. 2. Alternative pick -up input circuits. 

a 

sP 

This view shows the compact layout employed 
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Fig. 3.- Chassis drilling details and layout. 
to other units attached, before bolting into 
position. 

Only one earthing point to chassis is used, and 
all connections to earth in the circuitry are made 
to this one point, via a heavy gauge copper bus - 
bar, the farthest end of which is insulated from 
chassis by connecting it to a spare terminal on a 
group board. 

Chassis 
The plan of the chassis, and approximate dis- 

position of group boards, tag strips, etc., is shown 
in Fig. 3. The valveholder brackets should be 
made of aluminium of similar gauge to the 
chassis, with a }in. to +in. width right angle to 
bolt to the chassis. The valve sockets should bé 
positioned to allow reasonable clearance between 

the valve and the components mounted on the 
group boards, and a distance of approximately 
Lein. from the floor of the chassis to the valve 
centre _line will be found suitable. The group 
boards are raised slightly from the chassis by a 
spacer nut, which enables the passage of insulated 
wiring between board and chassis, thus making a 
neater appearance. 

It is suggested that the assembly and wiril.g of 
the pre- amplifier be undertaken very carefully to 
minimise the possibility of any mistake. If care 
is taken in following the diagrams and instruc- 
tions. no difficulty should be found. It should be 
noted, however, that the construction of such a 
compact unit demands care and patience, and the 
use of a pencil bit soldering iron is almost an 
essential. (To he continued) 

Resistors : 

Rl 100k 
112 2.2M 
R3 3.3k 
R4 1.5M 
R5 220k 
R6 1.5k 
R7 470k 
R8 6.8M 
R9 3.3M 
R10 3.3M 
R11 22k 
R12 330k 

Capacitors : 

R13 100k 
R14 270k 
R15 470k 
k16 2.7k 
R17 100k 
R18 100k 
1119 470k 
R20 470k 
R21 1k 
R22 2.2k 
R23 100k 
R24 22k 

R25 68k 
R26 68k 
R27 3.3M 
R28 100k 
R29 390k 
R30 470k 
R31 560 
R32 100k 
R33 470k 
Ra see Rb text xt c 

Cl 0.1 uF paper 350VW 
C2 25 pF electrolytic 25VW 
C3 0.05 uF paper 350VW 
C4 220pF ceramic 
C5 830pF ceramic 
C6 50pF ceramic 

COMPONENTS LIST 
C7 470pF ceramic 
C8 8 uF electrolytic 350VW 
C9 0.01 uF 350VW 
CIO 25 u F electrolytic 25VW 
C11 0.05 pF paper 350VW 
C12 4,700pF ceramic 
C13 4,730pF ceramic 
C14 0.05 uF paper 350VW 
C15 100pF ceramic 
C16 25 uF electrolytic 25VW 
C17 0.05 pF paper 350 VW 
C18 8 uF electrolytic 350VW 
C19 8 uF 350 
C19 8 uF electrolytic 350VW 
C20 680pF ceramic 
C21 470pF ceramic 
C22 1,500pF ceramic 
C23 1,000pF ceramic 
C24 4,700pF ceramic 
C25 15pF ceramic 
C2610pF ceramic 

C27Ú.02 /IF paper 350VW 
C28 0.1 uF paper 350VW 
C29 25 uF electrolytic 25VW 

Sundries : 

SW1 2-pole, 4 -way switch 
SW2 3 -pole, 3 -way switch 
B9A valve bases 
Coaxial sockets 
Pl 1M pot. (linear) 
P2 500k pot. (linear) with tap at 50% 

rotation 
P3 250k pot. (log.) 
Group boards (Bulgin C114)) 
Tag strips (Bulgin T19 and T25) 

Valves : 

VI 613117 
V2 12AX7 
V3 6BR7 
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Transistors 
for PA. 
ADEQUATE OUTPUTS CAN BE 

OBTAINED FROM SIMPLE CIRCUITS 

By J. Gray 

955 

ATRANSISTOR amplifier can be used to 
work a loudspeaker for sports, oùtdoor 
events, and similar functions. and this type 

of equipment can be independent of the need for 
mains or accumulator supplies. It is not practic- 
able to obtain volume equalling that of a large 

mains- operated public 
address amplifier, 
which may deliver 
many watts, but a 
useful output can nevertheless 
be obtained. 

In general, one of 
two purposes will be 

&orrery in view. First, it may 
be necessary to work 
a loudspeaker situ- 
ated some distance 
from the microphone, 
se that the person 

R2 f using the latter can 
be at the best obser- 
vation .point. Or it 
may be necessary to 
obtain a good, easily 
audible signal without 
the person having to 

raise his voice. Transistor equipment will easily- 
meet these needs, but ordinary transistor circuits 
will not give sufficient output for several loud- 
speakers, or very high volume coverage over a 
wide area. 

S. 

Carbon 
Mic. 

Fig. 1. Directly 
circuit. 

coupled 

Simple Circuit 
A very simple circuit is shown in Fig. I, using 

a microphone directly connected to a transistor. 
In this circuit, as in the others described later, a 
carbon microphone is essential to secure enough 
output. Various surplus microphone inserts and 
hand mikes may be used. Carbon microphones 
do not themselves produce any current, but pre- 
sent a varying resistance to a current obtained 
from a battery. When the switch is closed, 

current flows through the microphone and R1. 
RI and the microphone act as a voltage divider 
supplying the transistor base. To secure a satis- 
factory base voltage, R1 is thus best of variable 
type. It should be set to a fairly high resistance 
at first, this being reduced until best results are 
obtained. 

Best output will be obtained with a micro- 
phone of low resistance, preferably not over 
50ohms. A wire -wound resistor of some 250ohms 
can then be used for RI. If the microphone is 
of high resistance then RI must be increased in 
value to suit. The total resistance of RI and the 
microphone then becomes rather high, so that the 
current through the mike is small, and the signal 
obtained from it is much reduced. Enough out- 
put will not be obtained with a high resistance 
carbon microphone unit. 

R2 limits current, and can be about 2ohms for 
a power transistor such as the V30 /20P. It is 
also wire -wound. A power transistor output 
transformer is essential, transformers intended for 
valve circuits being unsatisfactory. For the 

Battery 

l/30/20P 

On /Off. 
switch 

2D 

Fig. 2.- Adding a coupling transformer. 
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V30 /20P and a 3ohm speaker, the transformer 
ratio should be about 3.2:1. 

The battery voltage may be anything up to 
12. Current is only drawn when the switch is 
closed. To save current. and let the transistor 
cool, a spring -loaded push switch may be used. 
and held down when announcements are being 
made. Dry batteries with large cells can be used, 
but for long periods of operation at best volume, 
an accumulator is recommended. 

Transformer Coupling 
The sensitivity of the circuit can be improved, 

especially with a microphone of fairly high resis- 
tance, by using an input transformer, as shown 
in Fig. 2. The base circuit of the transistor is 
completed through the secondary, and correct 
operating voltages can thus be maintained. Resis- 
tor values are for the transistor shown, but can 
be changed to suit other power transistors. 

For maximum volume, the primary of the 
transformer should have about the same resis- 
tance as the microphone. If primary and mike 
are of rather dissimilar resistance. it will be 
found that no increase in volume is achieved. 
Best possible volume is obtained when both 
primary and microphone are of quite low resis- 
tance, so that a large microphone current passes 
through the primary. This is most easily assured 
by using one of the various " power " type micro- 
phone units. As with Fig. 1. any battery voltage 
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grid of which requires an input voltage and neggl,i- 
gible current. A valve pre -amplifier thus allows 
a high -ratio microphone step -up transformer to 
be used. This gives a very great increase 
sensitivity, because the valve itself also provides 
more amplification. 

A circuit of this kind is shown in Fig. 3, the 
valve being of a type intended for 12V heater 
and H.T. supply, so that only a 12V accumulator 
will be needed. Intermittent operation is, in fact. 
possible from a 12V dry battery made up of large 
cells. 

Transformer Ratio 
For best sensitivity, microphone transformer 

primary and mike should be of similar resistance, 
as explained. The ratio is not very important, 
50 :1 being average. A lower ratio may be 
needed with high resistance microphone units. 
Surplus microphone transformers of suitable type 
will do well, and will have a very high secondary 
resistance. Some speaker output transformers 
will function, with the low resistance winding 
used as primary. 

The valve anode transformer is of the tran- 
sistor coupling type, and this also applies to the 
output transformer. Both these transformers are 
wired so that the larger winding is primary, 
because a step -down ratio is necessary to match 
speaker to transistor, and transistor to valve. 
Wiring any of the transformers incorrectly will 

result in little or no output at 
all. 

A switch completes the valve 
heater circuit, so that the cathode 
can be maintained at operating 
temperature. Talking is then 
possible immediately the push 
switch is closed. With only one 
switch it would be necessary 
either to leave the microphone 
and transistor drawing current, or 
to wait for the valve to heat up. 

Underchassis wiring for the 
circuit in Fig. 3 is shown in Fig. 4. 
The secondary of the output 
transformer goes to speaker. The 
exact layout of parts is of little 
importance, provided the trans- 
formers are some distance apart, 
and preferably with their cores at 
right angles, to avoid howling. 

The 220ohm resistor is best of 
1W rating. It can be made up by 
wiring two 440ohm ZW resistors 
in parallel, or two 110ohm }W 
resistors in series. The low value 

best wire- wound. 

Fig. 3. -Ci cuit with 

3.2 

3n 
Speaker 

V3o/2oP 

valve pre -amplifier for 12V operation. 

may be used, but a 12V supply from accumulator 
or large dry cells will be best. 

A Valve Pre -amplifier 
"A transistor requires power, in the form of 

current, to drive its base circuit. This -means that 
a step -up transformer cannot be used from the 
microphone, because the transformer could only 
increase signal voltage at the expense of current. 
This difficulty does not arise with a valve, the 

/2V 

resistors are 

Transistor Mounting 
When anything approaching maximum output 

is being obtained, the transistor will become hot. 
This heat must be conducted away. A metal 
plate, or the metal chassis, is thus used for this 
purpose. In Fig. 4, the transistor is bolted to 
the chassis, but is not in electrical contact with 
it. To obtain the required electrical insulation, 
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To 
Microphone 

Primary of 
7.5:1 Transformer 

PRACTICAL WIRELESS 

Secondary of 
7.5:1 Transformer 

Primary of 
Output 

Transformer 

the via Push 
-ve /2V On /Off Switch Co / lector 

switch 
Fig. 4.- Wiring diagram for the circuit 

while allowing heat to reach the chassis, the 
transistor makers provide a very thin mica 
washer. After drilling clearance holes for the 
transistor. burr or roughness must be carefully 
removed, so that the mica washer can lie flat on 
the chassis. The transistor is then bolted on, a 
paxolin or insulated washer being used to prevent 
contact between tag and chassis, on the underside. 
A " heat sink " can also be made by using a flat 
sheet of aluminium, of reasonably large size and 
stout gauge, if this is more convenient. 

If an experimental circuit is made up, and a 
12V supply used, an initial test with a meter is 
wise, to see that maximum ratings are not 
exceed:;d. This is not necessary- when using 
specified values with the appropriate transistor. 
Some types of transistor are not intended for 
12'.'. and this should be remembered. 

Insulated 

of Fig. 3. 

957 

The size of the loudspeâ el' 
is of no importance, except 
that a reasonably large unit is 
best, because small speakers 
will give less output, and may 
not be able to handle the 
signal without overloading. 
In some instances the speaker 
may be mounted in the same 
case as the amplifier, or it 
may be more convenient to 
have the speaker in a separate 
box, or fixed to a baffle board 
hung at some suitable point. 

The layout of the various 
units (battery, microphone, 
amplifier, and speaker) is not 
of much importance, and 
depends on the purpose in 
view. With a small amplifier, 
as in Figs. 1 and 2, the mike, 
amplifier and speaker could 
be in a single case. Or 

batteries and amplifier may occupy the case, with 
leads to microphone and speaker. 

With the larger type of amplifier, such as that 
in Figs. 3 and 4, it is convenient to house the 
amplifier separately, so that microphone, speaker 
and accumulator may be attached. Or the 
microphone may be permanently wired, and the 
amplifier can then have terminals or sockets for 
speaker, and a flexible cable for accumulator 
connecting purposes. 

The simpler circuits shown require a relatively 
large input to the microphone. Howling owing 
to feedback from the loudspeaker is thus 
unlikely. However, with the circuit in Fig. 3 it 
will be found that vibrations or sounds from the 
loudspeaker must not be allowed to reach the 
microphone at all strongly, or howling will be 
set up. 

VERSATILE V.F.O. 
(Continued from page 951) 

rotate C4 and watch for a dip in the meter con- 
nected in the cathode of the amplifier valve. 
C4 should be adjusted to the lowest current read- 
ing when a dip is registered on the meter. 

(iii) Now decrease the capacitance of CS (and 
as this is done the meter reading will rise again) 
and retune for the dip by means of further adjust- 
ment of C4. Repeat this operation -decreasing 
CS and retuning C4 to the dip -until the dip 
occurs at about 45 to 50 milliamps of cathode 
current. The transmitter is now tuned. The 
V.F.O. may now be adjusted to any frequency in 
the band without any further transmitter tuning 
actually being necessary though if the V.F.O. 
frequency changes by any appreciable amount it 
may be found that slight retuning increases out- 
put. The correct method of setting C6 /L2 was 
described in the first section of the article. This. 
cf course, can only be carried out in conjunction 
with a local TV receiver. 

As mentioned previously, care must be taken 
to ensure that all sections of this transmitter, and, 

indeed, any transmitter, are correctly tuned to 
the required harmonic. For such a check, a 
wavemeter is very necessary and a suitable cheap, 
absorption type will be described in a future 
article. 

Underchas.vis view. 

www.americanradiohistory.com

www.americanradiohistory.com


9$9: PRACTICAL WIRELESS March, 1960 

iI11111E ;111 ;1HI ,11111;11111.111111 ,iII111, 111111. 111111111111111111111111 .11111111111,111111.111111ÍM 111111 I11í1111111 '1111111 111111 1111111111111111111111111111111111 ;1111111111111 1111111 11III11111111111111111111IJIl1111d111111111111111111111111111111,1111111 

A Transistorised Voltmeter 
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HIGH INPUT RESISTANCE IS A FEATURE 

THE meter described in this article is intended 
for the measurement of voltages in circuits 
where very small currents are to be found. 

If a conventional moving coil or moving iron 
instrument is connected to a circuit in which only 
a few micro -amps current flow, then the high 
current drawn by the meter will result in 
extremely inaccurate readings. To overcome this 
effect, it is necessary to use a voltmeter with a 
very high impedance. The valve voltmeter is an 
example of such a device. 

It was decided that as transistors are cheap 
and need only a low voltage battery supply we 
would use them. therefore making the meter port - 

Doub/epo/e Sing /e throw 
OnOff Switch 

S/ wd/ 
h Cool 

Fig. I.- Circuit of the meter. 

able in all ways. When transistors are used in 
the common emitter configuration, it shows a high 
impedance between the base and emitter and this 
fact has been made uip of in the design of this 
apparatus. 

Circuit 
'Ehe circuit shown in Fig. I may be considered 

as a bridge circuit with the meter in the centre 
arm. Once the circuit has been balanced by 
adjusting R1 and SI, any variation in the imped- 
ance between transistor collector and emitter will 
destroy the bridge balance and cause the meter to 
be deflected. The control R2 acts as a shunt to 
the meter and can be used as a sensitivity control. 

The base of the transistor draws current from 
the supply to which the instrument is connected_ 
and since the emitter to collector impedance varies 
as the base current varies, then changes in the 
meter deflection occur. To increase the range of 
the instrument and to increase its impedance. 
series resistors are switched into the base circuit 
by S2. In the circuit a warm /cool switch has 
been provided, this is necessary, owing to the 
dependence of the transistor operating conditions 
upon temperature. By the use of this switch, the 

11111111111111111111111111111111111111111 11111!fÌ1 II i11üÌ, miÍiliIIllGlllllllllllllllllllllllllllllllllllllllllllllll 

By G. Connor 

instrument can be used over a wide temperatulfé 
range. 

The meter is adjusted initially as follows: 
1. Switch on and after short circuiting the 

input adjust the set -zero RI control for zero 

Transistor 
Meter 
RI 
R2, 
R3 
R4 
R5 
R6 
SI 
S2 
S3 

COMPONENTS 
0071 or equivalent. 
0 -1 m A. 
50k linear variable. 
25k 
47k fixed carbon. 
22k 
220k 
2.2M 
Two -way, single -pole, toggle switch. 
Three -way, single -pole, rotary switch. 
Two -way, two -pole, toggle switch. 

reading on the required range. If this proves 
difficult, it may be necessary to use the warm /cool 
switch. 

2. Connect the instrument to source of known 
potential and set the pointer of the meter by 
means of the sensitivity control. 

Silicon Controlled Rectifiers 
By E. G. Bulley 

THESE devices can be said to be a develop- 
ment from both the silicon transistor and 

. rectifier. They are in fact neither transistor 
nor rectifier but are analogous to the grid con- 
trolled rectifier or thyratron, and are p -n -p -n 
semiconductors. They can, therefore, best be 
described as a controlled switching device. Such 
devices will. however. become more common and 
available to the constructor and experimenter as 
in the case of the transistor. 

Silicon controlled rectifiers have a low forward 
voltage drop which permits high current ratings 
and high efficiency with low voltage require- 
ments. Considering these devices, one will appre- 
ciate that they have three rectifying junctions, as 
can be seen from Fig. 1. The first " n " is known 
as the cathode, whereas the first " p " is known as 
the " gate." This termination acts as a grid as in 
thyratron practice and does not, therefore, need 
further explanation. The second " p" type is 
known as the anode and likewise, the reader will 
appreciate its use. 

Rectifying junction 

Grthode N I RI N 
111 1111 

Gate 

Fig. I. -- Diagram of the de rice. 

p F.-Anode 
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Train at home in your spare time 

RADIO &T.V. SERVICING 
this new, easy, practical way! 

YOUR NOV. 8 ffShVESS ... 
CAREER . . . OR 

rs4SCiANr.iHV #088Y 
Electronics is rapidly becoming a great new industry with 
far reaching applications into every field of modern 
activity. 
You can learn all the essentials of this new science at 
home in your spare time and turn your knowledge to 
good purpose! 
Now is your chance to set up your own business and be 
your own boss ! 

RADIOSTRUCTOR EQUIPMENT COURSES 
MAKE LEARNING SO SIMPLE 

You learn by building actual equipment with the big 
kits of components and parts which we send you. You 
advance by simple steps using high quality equipment 
and performing a whole series of interesting and 
instructive experiments-there are no complicated 
mathematics! Instruction manuals and our teaching 
staff employ the latest techniques for showing clearly 
how radio works in a practical and interesting 
manner; in fact, you really have fun whilst learning! 
And you end by possessing a first -rate piece of home 

equipment with the full knowledge of how it 
operates, and how to maintain it afterwards. 
In fact, for those wanting help with their 
radio career training, to set up their own full 
or part -time servicing business, or the hobby- 
ist, this new and instructional system is 
exactly what is needed, and it can be provided 
.at very moderate cost with payments avail- 
able. Post the coupon now, for full details. 
There is no obligation of any kind. 

POST TODAYFORFREEbrochure 

NO MATHEMATICS 
EASY TERMS AVAILABLE 
ALL TEST EQUIPMENT 
SUPPLIED 
PERSONAL TUITION 
FINEST EQUIPMENT 

To RADIOSTRUCTOR (Dept. 0821 
46 MARKET PLACE. READING. BERKS. 
Please send Brochure without obligation to: 

Nome.... 

Address 
BLOCK 
CAPS 

PLEASE 

(827) We do not employ representatives -60 
J 

RADIOSTRUCTOR 
BRITAIN'S LEADING RADIO TRAINING ORGANISATION 
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LOWEST PRICED 
TAPE RECORDER 
EVER OFFERED ! 

For A.C. Mains 200/250 v. Few 
only left. Foreign make, brand new 
in maker's cartons. 2- speed. 31 

and 71 twin track, 60 min. playing 
time at 31 30 min. at 71. Inputs for 
mike and tuner. Sin. speaker. Smart 
duotone blue -grey carrying case, 121 

x 9f x 7'.in. Weight approx. 6'. lbs. 
TODAY'S VALUE L35. 

LASKY'S PRICE including Sin. Spool 
of Tape and empty Spool, Crystal 
Hand Mike and Radio Jack, 

21 Gns. 
Carr. & Ins. 12/6. 

t The Finest 
1 Ready Catalogne 

Components 
for the home construct 

or, 

100 pages, 
uuserace 

d 

copiously Post 6d. 
PRICE 21- Bulletin 

VJrth free Bargain 

TAPE DECK OFFERS 
Latest MOTEK K.10, press -button controls, 3 motors, 
3 speeds, rev. counter, frequency response better than 
40 to 12,000 c/s at 7/ i.p.s. 2 -tone grey finish. Limited 
number only. Listed at L22. LASKY'S PRICE ¿13.19.6. 

Latest COLLARO Studio Tape Transcriptor, 3 

motors, 3 -spd., I, 3, 7/. i.p.s. Fitted digital counter. 
Takes 7in. spools. Push -button controls. EI5.15.0. 

COLLARO MK. 4 Tape Transcriptor, fitted digital 
counter. Few only. £17.19.6. 

Carriage and Insurance all Tape Decks, 12/6. 

Latest B.S.R. " MONARDECK ". Single speed. 
3/ i.p.s. Takes 51in. spools. Simple controls. 

LASKY'S PRICE E9.19.6. 

SPECIAL OFFER OF RECORDING TAPE 
Famous make. P.V.C. base on latest type plastic spools. 
Brand new, perfect and guaranteed. 1,200ft. on 7in. 
spool, 2I / -. 1,200 ft. on S /in. spool, 22/6. 

GEVAERT L.P. PLASTIC TAPE. 1,700 ft. (7m. 
spool), 35/- : 850 (t. (Sin.), 18/6 ; 210 ft. (3in.), 6/6. 

SCOTCH plastic base, 1,700 ft. (7in spool), 25/ -. 
All orders for Tape post free. 

SINGLE PLAYER BARGAINS 
E.M.I. 4- speed, wired for STEREO and fitted Acos 
stereo c.o. cartridge. £6.19.6. Post 5/ -. 

COLLARO 4/564 or GARRARD 4SP, 4 -spd.. auto 
stop, t.o. crystal pick -up. E6.9.6. Post 5 / -. 

COLLARO Junior 4 -speed Motor and separate crystal 
pick -up. 75/ -. Post free. 

4 -SPEED MIXER 
AUTO- CHANGERS 

Brand New 
in makers' 
cartons 

B.S.R. type UAB, complete with 
latest " ful -fi " pick -up. £6.19.6. 
Post 5/ -. 
Ditto, wired for STEREO and com- 
plete with stereo cartridge, £7.19.6. 

B.S.R. latest type UAI2, wired for 
STEREO and complete with stereo 
cartridge. £8.19.6. Post 5/ -. 

COLLARO, complete wich Studio 
crystal pick -up and sapphire stylus. 
¿7.19.6. Post 3/6. 

GARRARD 4 -spd. Auto- changers, 
monaural, from E9.19.6. 

Wired for STEREO and complete 
with stereo cartridge, from ¿11.9.6. 

LASKY'S (HARROW ROAD) urn. 
Open all day Saturday. Early Closing Thurs. Mail Orders to Edoisure Road, please. 

142. TOTTENHAM COURT ROAD. %V.1. 207. EDGWARE ROAD. 1.11 \IN)\. 
Telephone; MUSerun 2605. P.4 Ddlnalon 3271,2. 

THE WORD Mj -Q IS THE REGISTERED 
I J TRADE MARK 

OF DENCO (CLACTON) LIMITED 
IT IS ALSO A GUARANTEE OF 

WORKMANSHIP & TECHNICAL PERFORMANCE 

OUR RANGE OF PRO- 
DUCTS IS SO GREAT THAT 
WE NOW HAVE TO 
REQUEST THE AMOUNT 
OF 1 /4d.FOR OUR GENERAL 
CATALOGUE AND TO 
SAVE YOU POSTAL ORDER 
POUNDAGE CHARGE WE 
REQUEST SEND 1/4 IN 
STAMPS. 

MODULATED TEST OSCILLATOR MTO.I 
* Provides a modulated signal suitable for I.F. alignment, also trimming and 

tracking R.F. circuits. 
* Frequency is continuously variable from 170 -475 kc /s and 550 -1.600 kc /s 

* Suitable for the alignment of transistor receivers. 

* Operates from a single 9 -volt grid -bias battery (not supplied) which is housed 
within the unit. 

* The case is manufactured from steel and is finished in silver hammer. The 
front panel is gloss black bearing white lettering Dimensions are 5 I /I6in. 
x 4 l /l6in. x Sin. 

* Supplied with full operating instructions. 

PRICE E3/17/6 
PLEASE SEND S.A.E. WITH ALL ENQUIRIES. 

DENCO (CLACTON) LTD. 
(DEPT. P.W.) 

3 57!9 OLD ROAD, CLACTON -ON -SEA, ESSEX 
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the "No. 19" 

Set 
FURTHER IMPROVEMENTS 

By D. W. Dillon 

THE recent release of thou- 
sands of ex -army American - 

built W.S. No. 19 Mk.2's has resulted in 
almost every enthusiast's shack in the country 
containing one. While they are generally 
used in their original condition, several major 
defects soon become apparent. The first and 
most important of these is a great lack of 
selectivity -the subject of a recent PRACTICAL 
WIRELESS article. The second fault is that too 
much associated equipment is necessary for the 
operation of the set: power unit, accumulators, 
junction box, microphone, headphones and heavy 
connectors! The AVC action is too heavy and 
sluggish and the signal to noise ratio is very 
poor. It is very difficult to transmit good CW 
because of the lack of sidetone facilities. On 
telephony the output power is very low, the 
modulation invariably downward, and the 
speech quality poor. It is therefore fortunate 
that by the removal of the " B " set and " I.C." 
amplifier, much space is available for modifica- 
tions. Although several amateurs have modified 
the " B " set for local two -metre use, in the 
majority of sets, this space simply goes to waste. 

Modifications 
The first part of this article should be of 

interest to all 19 set owners, and the carrying out 

PRACTICAL WIRELESS 961 

$] Relay supply to double 

pole toggle switch 

H T+ to original 
speckled red lead 

L-T -6.3v to pin on 
807 valveholder 

(Fig 2) 
H T to red lead or, if 
only receiver modified, 
to speaker transformer 

Braiding 
to chassis 

Fig. l.- Wiring of the five pin holder. 

of the simple modifications described results in 
transformation into a highly sensitive. selective 
and inexpensive mains -operated receiver. The 
second part of the article concerns the transmitter 
modifications and is of particular interest to 
licensed radio amateurs and those who hope to 
obtain a licence shortly. It should, however, be 
noted that, as with any radio transmitter. no 
matter how low the power. a Post Office licence 
is necessary before any attempt is made to 
transmit into an aerial. 

The transmitter modifications will allow fully 
automatic sidetone monitoring on CW. The 
original circuit allowed only 12W input at about 
30 per cent. efficiency on telephony, which does 
not usually result in flattering signal reports ! 

This article will describe the addition of a 15W modulator stage requiring few extra components 
and which will allow 30W of good quality 100 per 
cent. modulated phone output to be run to the 807 P.A. Alternatively series -gate modulation is 
also described which gives carrier controlled out- put. The advantage of this method are the small space and few components required, but the dit- advantages are lower efficiency and the necessity for 67k -90V negative bias on the modulator. 

Testing 
Having received the set, it is strongly recom- mended that it be tested in its original form, by obtaining the loan of the associated equipment. After it has been proved to be working satisfac- torily. the B set and I.C. amplifier are stripped 

out. All the components to the left of the above - chassis screen (when looking at the front panel) should be removed, as should also those -to the left of the below- chassis relays, with the exception of the key jack leads. the leads to pin 4- (green) on the 12 -way plug and those to pins 4 (red) and 6 (speckled red) on the six -way plug. The B set gain control also remains. The six- and 12 -way plugs are removed, the 12 -way one being dis- carded and replaced by a British five -p in socket. The inside " plug " part of the five -way plug is discarded, the outside casing being once again 
bolted on to the panel, with a Mazda octal valve - holder bolted behind the panel to receive the 
speaker and remote control plug. The braided 
earth lead is connected to tag 3 on the holder. 
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while the original red (H.T.) leads are re- routed 
under the chassis, being connected to the five -pin 
socket as shown in Fig. 1. A closed circuit jack 
is substituted for the "quench control " grommet. 

6V Operation 
The 12V line is earthed at the 807 valveholder 

(Fig. 2), and a lead taken from the other heater 
tag to the five -way socket. This allows 6V opera- 
tion of the heater chain. The green lead (ex -pin 
4 is attached to the headphone jack socket. The 

ro relay 
supply 

Function 
Switch 

AVC ' o 
switch 

n /off 

transmit/ receive 
switch 

Untouched 

To L.T -6.3 on 
power 
socket 

Relay 

Earthed 

To blue 
with speck! 

white 
lead on 
key jack 

Fig. 2. -I..T. circuit rewiring. 

leads to the single -pole toggle 
switch on the front panel are 
removed, as are also the left -hand 
section leads on the double -pole 
toggle switch. 

The green and blue leads on the 
other section should not be dis- 
turbed. The large 0.íµF paper 
condenser fixed to the chassis 
beside the P.A. tuning condenser 
is replaced by a 750V W, 0.0005µF 
type. The 10t1 variable resistor 
(het tone) is removed and the leads 
insulated. In its place is mounted 
a 10k wire -wound potentiometer. 
The resistor between the cathode 
(pin 8) of VIA (6K7) and earth 
is disconnected from the chassis 
tag, and joined to the potentio- 
meter slider. The left -hand tag 
of the potentiometer is earthed. 
This is the new R.F. gain control. 
The single -pole toggle switch on 
the front panel is used as the 
AVC on /off switch, being connec 
ted between chassis and the AVC 
line (white) on the tagboard near 
the 6B8 valveholder. 

The bracket which originally 

R.F. 
section 

supported the B set tuning condenser is 
modified to support a miniature air -spaced 
0.0005µF variable condenser. This bracket 
is replaced in its original position, together 
with the calibrated knob. A gin. diameter 
3ir.. coil former 3in. long is wound with 
18 turns 22s.w.g. tinned -copper wire, evenly 
spaced over 2;in., is mounted directly on the old 
E1148 valveholder. One end is joined to a 
soldering tag on the tuning condenser frame, 
and the other to the fixed vanes. The B set 
aerial socket is removed and replaced by a small 
ceramic feed -through insulation. This is joined 
to the fi' ed vanes. A four turn insulated link is 
fixed around the earthed end of the coil. and 
connected to a short piece of 8052 coaxial cable, 
which passes directly under the condenser spindle 
and meter to the tank coil. The original screened 
box is replaced over the aerial tuning components. 

Diode 
A crystal diode is connected, with the black 

end to the fixed vanes and the red end to the 
small tagboard in the screened box. A wire is 
taken from this in the direction of the tank coil 
and marked for later described modifications. 
The lid of the box is fixed in position. The lead 
to the A set aerial socket is removed, together 
with the connection to CIA and the R.F. CL2B. 

The tank coil L3A is removed, the connections 
being noted. The tapping point is ignored, and 
about three turns removed from the upper end. 
A four -turn insulated link is wound on the lower 
end and connected to the coaxial cable. The 
coil is replaced. the coaxial cable outer sheath 
being earthed to chassis at its base and all the 
original leads, with the exception of that to the 
tapped point, being reconnected to the coil. The 
set is now ready for testing. 

(To be continued) 

loudspeaker 
ocket 

.-To anode 6 V6 `H r+ 

Connections to B set output 
transformer if only receiver 
modification carried out or 
series gate modulation used 

o 

Modulation 
transformer 
(See text) 

o o 

:òñ ó 
Mutt. 
can 

0 

O C35A 

O C104 
e 

4 gang 
tUning e 
condenser 
eC9ABC 

C108 BD 

O Cloc 

'Aerial Microphone socket 
Fig. 3. -Top view of modified 19 set. 
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C.R.T. ISOLATION TRANSFORMERS 
TYPE A. OPTIONAL 26% and 60% BOOST. 
2 V. OR 4 V. OR 6.3 V. OR 10.8 V. OR 
13.3 V, 1216. MAINS INPUT. 

OUR LATEST SUPERIOR PRODUCT 
TYPE A2. HIGH QUALITY, LOW CAPAC- 
ITY. 10/15 pF. OPTIONAL BOOST 25%, 50 %, 
75%, 16/6 EACH. MAINS INPUT. 
TYPE B. MAINS INPUT. MULTI OUTPUT 2, 
4. 6.8, 7.3, 10 AND 13 VOLTS. BOOST 26% 
AND 50%. LOW CAPACITY. 21/ -. 

TRIMMERS, Ceramic. 30, 50, 70 pf., 9d, ; 100 pf.. 
30 pi., 1/3 ; 2.30 pi.. 1/6 ; 500 pf., 750 pt., 1/9. 

RESISTORS, Preferred values. 10 Mime to 10 meg., 
w., 4d.;I w., 4d.; 1w.,61. ;11 w., Bd.; 2w.,1 /- 

HIGH STABILITY. i w., 1 %, 2/.. Preferred values. 
00n to 10 meg. Ditto, 5 %, 1000 to 5 meg. O, 9d. 
5 watt)) WIRE -WOUND RESISTORS (1/3 
o watt! 25 ohms -10,000 °tuna 11/6 
- watt 2/- 
5,000 hma 50.000 ohms, 5 w.- 1/9 10 w.. 2/3. 

PLASTIC RECORDING TAPE 
Long Play 7in. reel, 1,700ft. ... 35/- 

Siin. reel 1,200ft. ... 28/- 
lin. reel, 850ft. ... 21 /- 
3in. reel, 2'25ft. ... 7/8 

Standard 7in. Reel, 1,2001t. ... 24/- 
5in. reel 600ft. 15 /- 

" Instant " Balk Tape Eraser and Head De- 
Surer, 20(1 /250 v. A.C., 27/6. Leaflet, S.A.E. 

O.P. TRANSFORMERS. Heavy Duty 50 mA., 4/6. 
Mu //le tin, poehpull, 7/8. Miniature, 304, etc., 4/6. 
L.P. CHOKES 15/10 H. 60/65 mA., 5/ -; 10 H. 
85 m4.. 10/6 ; 10 H. 150 mA.. 144 -. 

MAINS TRANSFORMERS 200/250 v- A.C. 
STANDARD, 250.0.250, 80 mA., 6.3 v. 3.3 a. 
tapped 4 v. 4 e. Rectifier 6.3 v. 1 a. 5 v. 

'2 e. m 4 v. 22 e. ditto. 350 -0.330 .. ... 22/6 
MINIATURE. 200 v. 20 mA.. 6.3 v. 1 a, 10/6 
MIDGET. 220 v. 45 mA.. 6.3 v. 2 e. ... 16/6 
SMALL, 250.0 -250. 100 mA. 6.3 v. 3.5 a. 19/6 
STD. 250 -0 -250, 65 mA., 6.3 v. 3.5 a 17/6 
HEATER TRANS. 6.3 v. 11 amp, 7/8 
Ditto, tapped eee. 2, 4, 6.3 v., 11 amp, 8/6 
Ditto, see. 6.3 v. 3 amp. ... ... ... 10 /8 

ALADDIN FORMERS and core. tin.. 8d, ; lin.. 10d. 
0.3in. FORMERS 5937/8 and Cana TV1 /8. fin. ey x 
9110. and fin. eq. x !lin.. SI- ea.. with cores. 
TYANA.- Midge) Soldering Dion, 230 v. 40 w.. 16/9. 
REMPLOI Instrument Iron. 230 v. 75 w., 17/6. 
MAINS DROPPERS- 3in. x 131e. Adi. Sliders. 
0.3 amp., 750 ohm., 4/3. 0.2 amp., 1,000 ohms. 4/8. 
LINE CORD..3 amp., 60 ohm per foot, .2 amp., 100 
ohms per foot. 2 -way, 8d. per foot, 3 -way, 71. per ft. 
LOUDSPEAKER P.M. 3 OHM. Sin. Rola, 17/6. 
Sin. Plessey, 19/6. bin. x din. Role. 18 /.. 61in. Bola, 
18/6. 8 e 3in.. 21/ -. 10 x Bto 27/6. 101n. Rota, 304 -, 
HI -Fi Tweeter. 25, -. 12in. R.A. 30/ -. 
STENTORIAN HP1012 loin. 3 to 15ohm 10 w., 951.. 
12in. (faker 15 watt 3 ohma. or 15 ohm's, 105/ -. 
12in. BAKER FOAM SUSPENSION 15 ohm, 28. 
CRYSTAL DIODE DEC., .. 2 / -. 13E134, 9/ -. 
HIGH RESISTANCE PHONES. 4,000 ohm., 16 /8 pr. 
MIKE TRANSF. 50:1, 3/9 ea.: 100:1, Potted, 10(6. 
SWITCH CLEANER. Fluid squirt spout. 4/3 tin. 
TWIN GANG TUNING CONDENSERS. 365 13. 

mature lin. x 11in. x If In.. 10 /- ..0005 Standard 
with trimmyw 91- ; icon trimmers, 8/- , midget. 7/6. 
SINGLE. 50 'pF., 2/8: 80 pF.. 100 pr.. 160 pF., 7i -. 
Solid dielectric 100, 300. 500 pF., 8/6. 
SPEAKER FRET. GOLD CLOTH. 17in. x 251e., 5f.. 
25in. x 351e.. 10 / -. T7gen dit. Oie. wide, 10 /- ft. ; 2fl. 
3in. wide. 5/ ft. Monolog. S.A.E. 

New end Boxed VALVES 90 -day Guarantee. 
1114 
155 

818 
8/8 

61E80 
;L6G 

8/8 
10/0 

EABCSO 
lore 

RABC80 
10/8 

IT 8/6 357M '/e EB9l 6/e HVR2A 7/6 
2X ' 3/C tiQ7t1 10/6 EBC33 8/e M1114 10(6 
301 6/C 68,47 -/e EBC41 10/6 PBI 8/6 
:1(0 Bit 68J7M 3I8 EBF80 10/6 PCC84 12/8 
5111 8/t 6057 8/8 ECC84 12/8 PCF80 11/8 
523 8)6 iV6O 716 ECFBO 11/6 PCI.82 11/6 
57.4 10 /E 6X4 7/C ECH42 10/6 PENIS 8/8 
6A MB 8/E 6x2 7/6 ECL82 12/8 FL82 10/6 
6138 5/t i'AT7 9/6 EF30 7/6 P180 8/8 
tBEO 7/6 12AU7 9/6 EFdI 10/8 PY81 10/6 
611111 10 /s 12AX7 9/6 13E50 6/6 PY82 ó16 
r,BW6 lore 128E6 10/C RF80 10/6 EPBl 5/6 

LIDO 7/5 12E7 8/t F.F9l 8/ UBC41 10/6 
6E60 7/e 12Q7 8/6 6F92 5/6. UCH42 10/6 
6141 3/1 35106 9/E EL32 503 UF4l 10/8 
625 8/6 :4.5Z4 9/6 61.84 10/6' UL4l 30/6 
6.111 7/6 en 10/6 EM81 12/6 UY41 8/8 
6.170 8/( a17 6/6 EZ: 8/6 1122 10/6 
t,EOGT file '4,4 1/6 EZ80 8/6 VR105 8/8 
11(7(1 5/1 EA50 1/6 E1145 1/6 VR150 9/g 
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I960 RADIOGRAM CHASSIS 
THREE WAVEBANDS. FIVE VALVES 
R.W. 16 m.-50 m. I.AT l.ä1' MULLARII 
MW 200 m. -550 m. ECH81, EF89, EB('81, 
L.W. 800 m.-2,000 m EL84, EZ80, 

12 -month guarantee. 
A.C. 200/250 v. 4 -way Switch ; Short-Medium- 
Long-Gram. A.V.C. and Negative feedback 
4.2 watts. Chassis 131 x 51 x 21in. Glass dial 
horizontal or vertical size 10in. x 41in. 
Aligned d eslibrated. isolated Chassis. 

£9.10.0 Carr. A Ins. 416. 

TERMS : Dep. 25.5.0 and five monthly of £1, 
MATCHED SPEAKERS FOR ABOVE CHASSIS. 
Bin., 17/6 ; 10in., 25;- : 12in., 80 / , 

NEW AM-FM MODEL 
6 Vnlvee L 18.19.6 Leaflet, S.A.E. 

Tw &M s., s.,,..l 

£8.19.6 
iNia 

TERMS : Dep. 69.10.0 and four monthly of £1. 
Stereo Model CAS £7.19.8 : CA12 £1C.10.0. 

BUILD THESE REPRODUCER 
BARGAINS SINGLE PLAYER KIT 

Ready for immediate assembly. 
4 -speed Collars " Junior" Unit £4 15 8 
Handsome ease, 171 x 131 x 7in , 

with room to play 12in. records £2 5 0 
Ready -built :t -watt amplifier with 
two salves and loudspeaker £3 12 6 

4.r £9.15.0 complete kit post free. 

COLLARO AUTO- PLAYER KIT 
HIGH -FIDELITY AUTOCHANGER 

4- SPEEDS -10 RECORDS 
Studio " O " pick -n9 

OUR PRICE £7.19.6 poet free. 

Cr with cabinet, speaker, and amplifier 

£11.19.6 Clerc. 5/6. 

STEREO EAU 4 -SPEED SINGLE RECORD 
PLAYER. Acos 73 hi -fi stereo and normal stet 
pick -up. Silent motor heavy turntable. 
Special Offer 00.19.5. Poet 3 /6. 

ALUMINIUM CHASSIS. 10 e.w.g. und:ille.l. 
With 4 sides, riveted comers and lattice fixing 
holes, 24ín. sides, 7 x 41e., 4/6 ; 9 x 7in., 619 
11 o 7in., 6/9 ; 1:1 x 9in., 8/6 ; 14 x Ilin., 10/6 ; 

IS x I.lin , 12/6 : 18 e 16 x'381., 16/6 
TRANSISTORS, GENUINE EDISWAN 
R.N. 4 Me/s, 18/ -; 2 Mc %.e, 15; -. Ahdio, 10/ -. 
Complete data sheets supplied. 
CRYSTAL MIRE INSERT by Aces, precision 
engineered. Size only ¡in. x 3/16in., 8/6. 

HI -GAIN BAND 3 I.T.A. PRE -AMP KIT. 
C`aseode circuit with valve ECC84, Pelee 29 /8. 
With Power Pack, 49/6. Plans only tld. 

Band I B.B.C. nereion same prices. 

BBC TRANSISTOR RADIO. M. a L. wave, 
Complete kit 32/6, phones 7/6 extra. Deaf Aid 
Earpiece 12/6. Special Leal 2/8. Details Od 

RADIO COMPONENT SPECIALISTS 

963 

GARRARD SINGLE PLAYERS 

I AUDIO PERFECTION 
I 

Designed to play 18, 33, 45, 78 r,p.m. Recorda 
10ín 12in, Lightweight Sial pick -up. 

GCE plug -in bead. Stereo Wired. 

MODEL TA MK II £8 -10. 
MODEL 4 HF £18. 

(stereo heads £2 extra). Leaflets, E.A.E. 

YolumeControls 
Long spindles. Guaran- 
teed 1 year. Midget 
5K' ohms to 2 Meg. 

No 6w. D.P.Sw. 
3/. 4/9 

Linear or Log Troche. 

80 Ir.. COAX 
Postage ld, per yanf. 

Semi -air spaced tin 
Stranded cure. 

eA Lome. cut 50% yd. 
Fringe Quality 1/ 
Air Spaced. ' yd. 

COAX PLUGS 1/- LEAD SOCKET 2/- 
PANEL SOCKETS 11- OUTLET BOXES... 4/6 
BALANCED TWIN FEEDER yd. 6d. 80 or 300 ohms. 
DITTO SCREENED tier yd. 1/6. to ohms only. 
WIRE -WOUND POTS, 8 WATT. Pre -set Min. 
T.V. Type. All sallies 25 ohms to 25 K., 1/- ea. 
30 K, 50 K., 4 /.. (Carbon 30 K., to 2 meg.. 3' -J 
WIRE -WOUND 4 WATT Poto. Long Spindle. 
1 alum, 100 ohms to 50 K., 8 /6; 100 K., 7/8. 
CONDENSERS. New Stock. .001 mid. 7 kV. 
T.C.C., 6/61; Ditto, 20 kV., 8 /81: .lmfd. 7 kV., 9/8; 
Tubular 500 v .001 to .05 mid., 9d .1,1/- ::25,1/8; 
.5/350 v., 1/9 ; .1/360 v., 9d. : .1/1000 v., 1/9 
01 /2,000 v., 1/9 ; .1 mid.. 1,000 volts, 3/8. 
CERAMIC CONDO. Loo v., .3 pf. to .01 mid., 9d. 
SILVER MICA CONDENSERS. 30% 5 pt. to 500 
pf., Si-; 0011 pf. to 3,000 pf., 1 /3. Close tolerance 
(±I pF.) 1.5 pF. to 47 pr., 1/8. Ditto 1% 50 pF. 
to 815 pP., 1/9; 1,000 pi,. to 5,000 pF., 21 -. 

1.F. TRANSFORMERS 7/6 pair. 
465 Kett Slog Tuning Miniature Cm. 21in. e 
lin. z lin. High Q and good tendw.dtb, 
By Pie Radio. Data sheet supplied. 
Weenie M800 I.F. 485 Ke/a. 12/8 rer raR. 
Wearite 550 I.F. 465 Kc/e. 12/6 prr ta r. 

NEW ELECT ROLYTICS. FAMOUS MAKES 
TUBULAR 
11350v. 2/- 
2/460v. 2/5 
4/450v. 2/8 
8/450v. 2/8 
8 /500v. 2/0 
10 /45Úv. . /E 
16/500v. 4/- 
32/420v. 5/0 
25/25v. 1/5 
50 /2Lv. á/- 
`:0150v. 

TUBULAR 
64/350v. 
100/25v. 
250/25v. 
500/12v. 
8 +0/450v, 
8+8/5005. 
8+18x505. 
8 +18 / 5005. 
16-1- 10/450v. 
32+32,350v. 

6/6 
3 '. 
3 "- 
3/- 
4/e 
5/- 
6/_ 
ce / 
bit 
4/1 

CAN TYPES 
8/500v. 
16 /500v. 
32/350v. 
100 /270v. 
2.500/3v- 
32+32/350v. 

2 +32/450v. 
C4 +121505. 
64 +12012755. 
04 +12I1I5150v. 
2 00+ 200/£75v. 

3/. 
4/- 
4/- 
5/6 
4/- 
4B 
8;8 î/ 
7/8 

1118 
1518 

SELENIUM RECTIFIER. 300 v.85 InA.. 7/8- 
CONTACT COOLED 250 v. 50 e,A.. 7/8; 60 mA., 8/6; 
OS mA., 9/8; 200 mA., 21 / -; 300 mA., 27rß. 
COILS Wearite "P" type, 3/- each. Owner Midget 
"(4" type ad). duct core from 41 -, All n.ngee. 
TFLETRON, L. A Med. T.R.F., with reaction, 5/6. 
FERRITE ROD AERIALS. M.W., 8/9: M e 1.., 12/2 
T.R.F. COILS A /HF, 71- pair. H.F. CHOKES, 218, 
FERRITE ROD. 7in. a 3 /8in. din.. PIS. 

JASON F.M. TUNER COIL SET. 20/ -. H.F. 
coil. aerial coil. Oeciilator coil, two I.F. 
111.7 Me/e. Ratio Detector arid healer choke. 
Circuit hook , ing four OAM6, 2 /6. 
COMPLETE JASON F.M. KIT WITH VALVES, 
58.15.0. Fringe area kit, 22/6 extra, 

FULL WAVE BRIDGE SELENIUM RECTIFIERS: 
2, 8 or 12 v. 11 amp., 8/9:2 ., 11/8: 4 e.. 77l8, 
CHARGER TRANSFORMERS. aTapped input 200/ 
250 v. for charging at 2, 8 or 12 v., If amps., 15/8. 
2 amp., 17/8; 4 amps., 22/6. Circuit included. 
VALVE and T.V. TUBE equivalent taroks, 9;8, 
TOGGLE SWITCHES. S.P.2 / -. D.P. 3/8. D.P.D.T.4 / -, 
WAVECHANGE SWITCHES 
5 p. 4 -way '? wafer long spindle . ... 6/6 
2 p. 2-way. or 3 p. t' -way short spindle ... 2;8 
2 p. 6 -way, 4 p. way, 4 p. 3 -way long spindle... 3/8 
3 p. 4 -way, or 1 p. 12 -way long spindle 3/8 
VALVEHOLDERS. Pox. Int. Oct., 4d. EF50, EAJO, 
62. 1312A, CRT. 1/8. Eng. and Amer. 4, 5, 8, and 
7 pin, 1 / -. MOULDED MAZDA and lut. Oct., 8d. 
117G, BSA, BOG, BOA, 9d. B7G with can., 1/6. 
BOA with can., 1 /9. CERAMIC EFSO, B7G, 119A. 
let. Oct.. 1/ -. S /Caus. 8711. BOA. 1' -. 

1 COBSOR MAINS -BATTERY POWER PACK 90 . 
If .1. 11 v. L.T. Same size as BATTERY 2120 
and RD 35. List 63,-, our price 39 8. 

OUR ONLY ADDRESS 
337 WHITEHORSE RD., 

WEST CROYDON 
Postal service I / -, over £2 free. (Export Extra.) C.O.D. I/O. (Wed. 1 p.m., TI-10 1665. Buses 133 or 68 
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AMPLIFIERS FOR AUDIO 
CIRCUITS T,1 

-a book every enthusiast will want. 
This new Mullard publication is a practical 
manual for every audio enthusiast. In addition to 
describing twelve of the most popular Mullard 
circuits, it has introductory chapters on many of 
the theoretical and practical aspects of high 
quality sound reproduction. 
Whether you are interested in disc or tape, 
monaural or stereo, you will find that "Circuits 
for Audio Amplifiers" gives just the sort of 
information you need. 
This informative book costs only 8/6. The demand 
for it is high, so get your copy now from your 
local radio dealer. 

Mullord 
MULLARD LIMITED MULLARD HOUSE TORRINGTON PLACE 

v 

LONDON W.C.I 
MVM423A 

E FRE IO A l NB / T/ O l/ S EH GI NEER S - THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and 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 less than Lao a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE. 

WHICH IS YOUR 
PET SUBJECT ? 

Mechanical Eng.. 
Electrical Eng.. 

Civil Engineering, 
Radio Engineering, 

Automobile Eng.. 
Aeronautical Eng.. 

Production Eng., 
Building, Plastics, 
Draughtemanship, 

Television, etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M.I.Mech.E. 

A. M.I.C. E. 
A,M.I.Prod.E. 

A.M.I.M.I. 
L.I.O.B. 

A.F.R.Ac.S. 
B.Sc. 

A.M. Brit. I. R. E. 
City Si 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 

PRACTICAL 
EQUIPMENT 

INCLUDING 
TOOLS! 
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Transistorised 
Timing Unit 

AN INEXPENSIVE CIRCUIT By L. Baker 

THISTHIS photographic process timer is simple to 
inexpensive to build, and small in 

size, making it a useful accessory in any 
amateur's darkroom. There are very few parts, 
and the average constructor will have many, if 
not all, of these already to hand. The circuit 
uses a single transistor of the red spot surplus 
type which makes possible the small size of the 
finished unit. The size of the case of the proto- 
type is 3 X 5f X 2in. This case was originally 
intended as a food box of the plastic type and 
is obtainable from all multiple stores. Other 
types of box or case can, of course, be used, 
but it is best to use insulating materials such as 
wood or plastic for the case of this unit so as 
to prevent any possibility of electrical shock. 

Relay 
Generally, the size of the relay used will 

govern the actual size of the finished unit. The 
relay must have a coil resistance of 2,00012. In 
the original model, a surplus type of relay was 
used, although the P.O. type 3000 works just as 
well, as indeed will any relay having the required 
coil resistance. The contacts of the relay must 
be capable of carrying a reasonably large current 
dependent on the lamp type in the enlarger. The 
condenser Cl in the diagram (500µF) is made 
up of two units of 250µF each. However, any 
number of condensers may be connected in 
parallel in order to obtain the required 500µF. 
The positive side of all the condensers used must 
be connected together as should the negative sides. 
The small transistor capacitors now on the 
market will suit admirably and any number of 
these connected in parallel to give the 500µF 
will suit. 

The 2k potentiometer should preferably be a 
wire -wound type in the interests of accuracy and 
long service. In the prototype the on /off switch 
is ganged with this potentiometer, but a separate 
on /off switch could be fitted if it is considered 
desirable. The tag strip fitted inside the case 
serves the useful purpose of providing anchor- 
ing points for the wiring and transistor. The 
resistor R2 in the diagram is 10012 and rated 
at +W. A larger wattage component could be 
used here if #W type is not to hand. The output 
socket mounted at the side of the plastic case in 
the prototype was taken from an old L.T. battery 
of the " dry " type. The writer used this socket 
as it was small and neat and easily mounted. 
Other two -pin sockets will suit just as well. 

The relay should be mounted first and holes 
should be drilled in the case for the fixing bolts. 
Holes should be then drilled for the potentio- 
meter, S2, the tagstrip, and the output socket. 
Having drilled the holes, all the parts should 

be removed from the case which should be 
covered with one of the thermoplastic materials 
now available. Alternatively, if a plywood case 
is used, this can be covered in rexine or similar 
material. Readers who are skilled in woodwork- 
ing may care to sand and polish the case. All 
parts may now be mounted again and the wiring 
completed. It is best to wire in the transistor 
last and a heat shunt should be applied to the 
wires of this component while the iron is applied 
in order to avoid damage to this component. A 
pair of tags on the tagstrip are utilised to secure 
the mains flexible lead; one lead (neutral) from 
the mains is wired from the tagstrip directly to 
the output socket, the other lead being taken also 
to the output socket via the relay contacts. 

Batteries 
The batteries in the prototype unit were 

enclosed in the case of the unit. These batteries 
consisted of two transistor power supply bat- 
teries (each of 9V) wired in series to give 18V. 
One terminal of the on /off switch serves as the 
anchor point for the positive connection to the 
batteries. The negative connection to the bat- 
teries is taken from one terminal of the relay 
coil. The other parts are suspended in the 
wiring. Some of the tags on the strip are not 
used at all and some serve the purpose of 

A.C. /n 

SI 
Fig. I. -The circuit diagram. 

anchoring the tagstrip to he plastic case by means 
of small nuts and bolts Good quality plastic 
insulation wire should be used throughout. All 
wiring on completion should be double checked 
with batteries disconnected, for possible mistakes 
or short circuits. It is a good idea to include 
a 0 -5mA meter in series with the positive lead 
to the batteries as a temporary check. On switch- 
ing on a small current should flow: approximately 
1 to 2mA, certainly no more. 

To test and calibrate the instrument, the dial 
must be marked out and attached to the face of 
the instrument temporarily. It is not possible 
to mark in the seconds time on the dial accurately 
without at first experimenting with the com- 
pleted unit. 

AC.Out 

(To be continued) 
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Switch-tuned T.R.F.,1111111111t11111111111111111111111111111111111,,U11111111 

HIGH QUALITY RECEPTION OF LOCAL TRANSMISSIONS By J. Lanspeary 

THIS set was designed and built to provide a 
small, robust " kitchen " radio to receive 
the local M.W. transmissions, which in the 

author's area include the BBC Light Programme 
on 247 metres. The circuit is extremely simple, 
being a T.R.F. without reaction, using an infinite 
impedance detector to provide at least one circuit 
which tunes sharply. Miniature valves were used 
because these were to hand, but there is, of 
course, no reason why octal types should not be 
used; they have the advantage of cheapness. It is 

are aperiodic -type coils with dust -iron cores; 
they are very small and rather fragile, but 
the performance is very good. Tuning was 
carried out by a two -bank three -way Yaxley- 
type switch, and two banks of 3 X 50pF trimmers. 
All wiring to trimmers and switch was made in 
screened wire. Grid and anode leads may also be 
screened to advantage. 

When wiring up around the 12AX7 base it will 
be found that a piece of tagboard is useful to 
mount the detector cathode components, and also 

ÓKO 47tÁ 

R7 
220KO 

Ri3 
47(2 

HF Tuning 
Coil Switch 

Cl, 
32 

Rectifier 
2501.800 

H.T. Fuse 
250 mA. 

Mains 
Fuse 

Ä9 
Ti 

SOpF 
Trimmers 

Earth 

C3 
SOpF ioOpF R4 

Trimmers 
R3 

47KO 

Volume 

Fig. 1. The circuit diagram. 

recommended, however, to use the specified valve 
as detector /A.F. amplifier, as the writer has found 
that the infinite impedance detector is subject to 
microphony, especially when mounted near the 
loudspeaker. 

The 6AM6 used as R.F. amplifier is one of few 
valves which may be run with a screen voltage 
of 250, and a change here might call for a series 
screen resistor and associated decoupling 
condenser. 

Tuning 
Switch- tuning was employed as 

it does away with the need for a 
dial and drive assembly, surely 
one of the most trying parts of a 

receiver. Also, it takes up less 
room. 

Since the Light Programme was 
available on medium wave, this 
simplified matters considerably. 
The coils chosen were Osmor 
tyres' /A1t and QHF11. These 

Mains 

the anode resistors. Wire up the power pack 
first, then the heaters, then the rest of the circuit 
backwards, beginning with the output stage and 
ending with the tuning switch. 

The prototype used a 3in. deep chassis; this 
(Continued on page 969) 

2 -3 bank SOpF 
trimmers 

Tuning 
Switch 

HT Fuse Output Transformer 

Fig. 2.- Underchassis layout. 

MF Coii 
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Technical 
Training 

in Radio, 
Television 

and 
Electronics 

Engineering 
with 

ics 

PRACTICAL WIRELESS 967 

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 : ELECTRONICS 

COMPUTERS & PROGRAMMING 

Ics provides thorough coaching 
for professional examinations: 

Brit. I.R.E., City and Guilds Tele- 
communication Technicians. C. & G. 
Radio Servicing (R.T.E.B.); 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 I C S COURSES TO 

MEET YOUR NEEDS AT EVERY 
STAGE OF YOUR CAREER. 
FILL IN AND POST THIS 
COUPON TODAY. 

You will receive the FREE 6o page 
Ics Prospectus listing examinations 
and Ics technical courses in radio, 
television and electronics PLUS 

details of over Iso 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 CORR 
(DEPT. 170 N), INTERTEXT HOUSE, 

ESPONDENCE SCHOOLS 
PARKGATE RD., LONDON, SWII 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION 

7 

ACE 
3.60 
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WEYRAD 
COILS AND TRANSFORMERS FOR A 

2 -WAVE TRANSISTOR SUPERHET WITH 
PRINTED CIRCUIT AND FERRITE ROD AERIAL 

LONG AND MEDIUM WAVE AERIAL -RA2W 
On 6in. rod, 7 /l6in. diameter, flying lead 
connections, 208 pF tuning ... ... ... 12/6 
OSCILLATOR COIL- P50 /IAC 
Medium wave in screening can. For 176 pF 
tuning condenser ... 5/4 
1st AND 2nd I.F. TRANSFORMERS- P50 /2CC 
470 Kc /s operation with 250 pF tuning in cans. 
I 1 /16in. diameter by 3 /4in. high 5/7 
3rd I.F. TRANSFORMER- P50 /3CC 
Last stage transformer to feed diode detector. 
Size as P50/2 6/ 
DRIVER TRANSFORMER -LFDT2 
Upright mounting with six connecting tags - 
I ; in. x in. x I ¡in. ... ... ... ... 9/6 

PRINTED CIRCUIT -PCAI 
Size 21in. x 81in. 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! -. 

9/6 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 

The only Shop 
in London! 
where you can buy 

LEKTROKIT 
This remarkable chassis construction system which is 

widely used by the Electronics Industry is now available 

to the Radio Amateur and can be purchased from : 

super R A D I O T E C H limited 
38 MONMOUTH ST., UPPER ST. MARTIN'S LANE, LONDON, W.C.2 

We are proud to have been appointed the sole retail distributors in LONDON and invite you to visit 

our bright new premises where our Manager, Mr. Jack Cunningham, will be pleased to demonstrate the 

system. We can, of course, supply most of your component requirements at the keenest prices. 
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3 

lO° 4 

YB die hole 
for V/ 

N033 
I drill 

3 /g die ho/e for 
Tuning Switch 

4 fixing ho /es 
4BA No27 

dril/ 

-3%8 dia. hole for 
Volume Control 

and On Off Sw. 

Bend down a /onLdotted fine 

1/2 

/ P2 

2 " 

I M 

S/6 dia. for 
HE Col/ 

4 dia ho /e 
for V2 

N033 drill 

Aerial 

%4 dia. holes 

S/5 dia. ho /e 
for Detector Coil 

Earth 

S dir. hole ' 2BA ho /e 
for VS for 

Rectifier 

Bend down akny dotted / /ne 

Cut -out for 
Mains 

Transformer 

"16 
die. /e for - 

No33 drill Me /ns 
ho 

Fuse - 

dia ho /e for' 66--- 2 . 

Mains 4ead/Ì 
N027 drill for 

Output 
Transformer 946 hole for 

H,7 Fuse 

/2 
Fig. 3.- Chassis drilling details. (This diagram is not to scale.) 

enabled the switch to be 
valveholder wiring. 

The Circuit 
This is very simple. The first valve is 

nected as a tuned R.F. amplifier, feeding the 
section of a 12AX7, which is con- 
nected as an infinite -impedance 

mounted underneath the 

detector. The advantage of this 
Type of detector is the very low 
loading which it imposes on the 
tuned circuit which feeds it. The 
result is that this tuned circuit 
tunes sharply, resulting in a great 
increase in selectivity. 

The A.F. output is developed 
across the 47k detector cathode 
resistor. Residual R.F. is removed 
by the filter C3, R4, C4, and the 
D.C. component blocked by C5: 
Thereafter the signal passes to the second half of 
the 12AX7, which operates as a high gain A.F. 
amplifier, and to the output valve. This is an 
N78, rated to give 4W output into a 7k load, with 
250V H.T. 

The power supply circuit is also very simple, 
consisting of a half -wave metal rectifier, resistance - 
capacity smoothing, and mains transformer. Two 

4711 resistors are fitted in series with the rectifier: 
these can be of the #W carbon type, and their 
function is to protect the rectifier from the initial 
surge which occurs when the electrolytic con - 

con- densers charge up as the set is switched on. The 
first main smoothing resistor is R11, and it is recom- 

Mains Aerial 

Mains 
Transformer 

0 
Metal 

Rectifier 

TrVo/ume/On-Off 

V$3 

(87G) 

Loudspeaker 

Socket q 
/2AX7 

V2 CD1 
(B9A) 

V/ OrB7G) 

Tuning Switch 
Fig. 4.-Above-chassis layout. 

mended that this be a vitreous wirewound type, 
as it becomes quite hot. 

Performance 
As can be expected, this receiver is not particu- 

larly sensitive, being a T.R.F. without reaction. 
However, it does give very good reproduction 
of the stronger signals put out by the BBC in the 
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Volume, On -Off 
removed 
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7b Output Trans 
and P/l 

HT 

To Oct. 
toit 

Primary 

March, 1960 

To Tuning 
Switch 

To HT 

Mains 
Transformer 

' L.P 
coil 

R/O 7 
H 

1 M.C. L H 

Aerial 
Socket 

Fig. 5.- Wiring diagram. 

medium wavebands. Owing to the " clean " 
reproduction of which it is capable, much less top 
cut than normal is needed. Consequently, when 
listening to orchestral music, the fidelity of repro- 
duction compares very favourably with most 
single -ended superhets. The speaker used in the 
prototype was an Bin. wafer type, measuring less 
than 2in. back to front, and it was mounted on the 
chassis. 

The results quoted were with 3ft. of 18s.w.g. 
copper wire used as an aerial and the chassis 
connected to mains earth (a very desirable feature 

Twin Screened 
lead 

MC denotes' earthing' 
connections to chassis 

.1j To chassis 

when the set is housed in a cupboard. not a 
cabinet!). With a picture -rail aerial, sòme 15ft. 
long, volume is much increased, but selectivity 
becomes a problem, the longer aerial damping 
the first tuned circuit. 

A QUALITY F.M. RECEIVER 
(Continued from page 932) 

ping screws passing through the bottom into the 
chassis flanges. 

Although the values of the various components 
used in this receiver can be determined from the 

text and the circuit diagrams, some readers may 
find it easier to buy components from the list 
which is given below. When ordering, it may be 
found that some components are temporarily out 
of stock and if this is so the advice of the dealer 
should be taken concerning suitable equivalents. 

Resistors : 
(All áW unless otherwise stated.) 
R1-18k. R19 -1M. 
R2 -4.7k W R20 -47k. 
R3 -6.8k fW R21 -270k f-W 
R4-150 Q. R22 -2.7k. 
R5 -100k. R23 -22 Q. 
R6-47k IVY R24 -10k 4-W 
R7 -4.7k fW R25 -47k. 
R8 -4.7k W R26 -1M. 
R9 -47k. R27 -2.2k. 
R10-150 Q. R28 -47k. 
R11 -479. R29 -470k. 
R12 -47k lW R30 -470k. 
R13 -479. R31 -6009 1W 
R14 -6.8k. R32 -See text (p. 
R15 -6.8k. 848 February 
R16 -1M. issue). 
R17 -27k. R33 -100k. 
R18 -1M. 
VR1-2.2k pot. wire -wound. 
VR2 -1M log. 
Capacitors : 
C1- 1,000pF ceramic. 
C2- 1,000pF ceramic. 

COMPONENTS LIST 
C3- 1,000pF ceramic. 
C4- 1,000pF ceramic. 
C5- 1,000pF ceramic. 
C6 -47pF ceramic. 
C7 -47pF ceramic. 
C8 -33pF ceramic. 
C9, C10- 25+25pF ganged. 
C11- 1,000pF ceramic. 
C12- 10,000pF ceramic. 
C13- 10,000pF ceramic. 
C14- 10,000pF ceramic. 
C15 -47pF ceramic. 
C16- 10,000pF ceramic. 
C17 -Not used. 
C18 -300pF mica or ceramic. 
C19 -300pF mica or ceramic. 
C20 -300pF mica or ceramic. 
C2I -50 pF electrolytic 25VW 
C22 -50 pF electrolytic 25VW 
C23- 2,000pF ceramic. 
C24 -0.01 pF paper 200VW 
C25-8 pF electrolytic 350VW 
C26-50 pF electrolytic 25VW 
C27 -0.01 pF 300VW 
C28-8 pF electrolytic 350VW 

C29 -0.01 pF 300VW 
C30 -0.01 pF 300VW 
C31 -16 pF electrolytic 350VW 
C32 -16 pF electrolytic 350VW 
C33 -See text (p. 848 February 

issue). 
Sundries : 

IFTI, IFT2, 10.7Mc /s I.F. trans- 
formers. 

RDT ratio detector transformer. 
Ll -See text and Fig. 3b. 
L2 -See text and Fig. 3a. 
L3-See text and Fig. 3a. 
L4-LF choke 10H 60mA. 
TI-Output transformer Wharf - 

dale GP8. 
T2 -Mains transformer 250- 0 -250V 

60mA 6.3V 4A. 

Valves : 

VI, V2, V3, V4-EF9I. 
V5-ECC81 or ECC83. 
V6, V7-EL91. 
V8-6X5. 
V9-EM34. 

www.americanradiohistory.com

www.americanradiohistory.com


March, 1960 PRACTICAL WIRELESS 471 

HOME RADIO OF MITCHAM 
(Dept. P), 187 LONDON ROAD, MITCHAM, SURREY. MIT 3282 

Shop Hours : 9 a.m. -6.30 p.m. Wednesday 9 a.m.-1 p.m. 

DON'T MISS THIS 
BARGAIN OFFER 

Of special interest to all constructors -12 
new assorted volume -controls 
(some with switch) for ONLY 6/- 
Send NOW while they last. Post Paid. 

NEW ARMSTRONG CHASSSIS AF208 
.. ' Medium wave plus full 

FM /VHF, 7 valves and 5 

watts output. Separate 
treble boost and bass 

yiafi ° boost controls. There 
;' 

is no similar chassis on 
the market today to 

equal the AF208. Full instructions, circuit, etc., 
supplied with each set. PRICE 22 gns., carriage 
2/6. S.A.E. for leaflet. 

"GLOBE KING " SHORTWAVE 
KITS 

Reception from every 
_ ; 8'¡ country in the world 

mss on this wonderful little 
one -valve short -wave 
set. Easy to assemble \ 
High 

amazing 
quality High grade quality 

components. Start 
this instructive and fascinating hobby 
today and explore the world on short 
waves. Kit of parts including three matched 
coils ¿3.19.6, post I / -. S.A.E. for leaflet. 

' NEW GOODMANS 
LOUDSPEAKERS 

, 
c , 

3. tc A.*:.' 

,,: 

Model AXIOM 110, E5.0.0. 
Model AXIOM 112, E8.10.0. 

Send S.A.E. for leaflet. 
- 

JASON FM/VHF TUNER HAVE YOU HAD OUR CATALOGUE? 
This is essential to all home constructors, 
engineers, etc. 128 pages listing over 
4.000 AG2009 

í.t:' 
a 

items and lavishly illustrated. 
This is EXCLUSIVE to Home Radio and 
cannot be bought elsewhere. 

PRICE 2/ -, plus 9d. post. 

- 

PHILIPS 
RECORD PLAYER 
UNIT s 

Transcription 
quality at a ? _` 
very competitive .Q 

price. Heavy - - g 
m i c h i n e d turn - 
table ensures steady 
running and freedom 
from wow. 4 speed 

with variation. Hi -Fi crystal 
pick -up. PRICE ¿10.10.0, plus 2'- post. Stereo 
plug -in head, 30 /- extra. 

^ 

Enjoy crystal clear 
F.M. tuner 

radio 

the best one is without doubt the 
JASON FMT2. Full construc- 
tional data with detailed price 
list 2/9, post paid. Easy to 
assemble with punched chassis 
and pre -aligned coils. , Set of 
parts costs E8 (power pack parts, 
281- extra). 

" DESIGNS FOR AUDIO AMPLIFIERS" 
This latest Mallard book from stock, 
price 8/6, post If-. 
We also carry all parts in stock for these 
designs including punched chassis, ganged 
controls, switches, etc. 

"INSTANT" TAPE ERASER 
Enables a complete reel of tape to be 
erased in a few seconds. Eliminates 
background noise and leaves tape as new. 
Will also deflux heads. S.A.E. for leaflet. 
PRICE E1.7.6, post 1 / -. 

'l, 

.i. 

LINEAR L3/3 STEREO 
Full two channel STEREO amplifier. 

'.._._ 3 watts each channel. Response 
-_ 50 to 15,000 cycles. Matched for 

`I =Il ohms. 200/250 volts A.C. 
-= Illustrated leaflet on request with 

S.A.E. PRICE 7 gns.. plus 2/6 post. 

MULLARD '3 -3' and '510' AMPLIFIERS 
The famous MULLARD ' 3 -3 ' 

and ' 510' amplifiers are still .4/ 
the most popular home con- 

We can offer both 
designs 

theevsuperb - superb 
equipments in kit form with 
printed circuit ensuring guar- 
anteed results every time..' 
Easily adapted for stereo. - 
Price list of parts free on 
receipt of S.A.E. Construc- 
tional data and drawings 1/6 
for each amplifier. Call and 
inspect and hear these two excellent amplifiers. 

_ j 
pl' Ì`a 

®®WW`pp 
O 

í HI -F1 EQUIPMENT 
We have a range of sensible Hi -Fi equipment on demon 
stration in our showroom. Both ready built systems and 
in kit form. Amplifiers, tuners, gram units, speakers, etc. 
Send s.a.e. for our list of Hi -Fi systems. 

411) 

,e 

' " PERSONAL TWO " 
PORTABLE 

2 valve dry battery personal 
portable. With rod aerial and 
ideal for bedroom. holidays, 
etc. Smart metal case and easy 
to build from data sheets price 
2/ -, post paid. Parts for set 
cost 41/ -. Price list on request 
with s.a.e.. 

SPECIAL OFFER: TEST METERS 
A limited number of superb 
moving coil test meters at well 
below cost price. Specially designed 
for testing all types of battery 
equipment. Ranges 6 volts D.C., 
150 volts D.C., 30 mA D.C. and 
ohms. Basic movement 5 mA 
F.S.D. DEFINITELY CANNOT 
BE REPEATED ONCE STOCKS 
CLEARED. PRICE, 19/6, post If -. 

. 

-, i 
. ®# 
- 

1 

l 

Miniature high grade insulated 
resistors 10% tolerance in all 
preferred values from 10 ohms 
to 10 megohms. Type RS, I 

watt I) watt max.), 4d. each. 
Type R6, :watt (I watt max.). 
6d. each. Type R7, I watt (2 
watt max.), 9d. each. 

LINEAR BATTERY CHARGERS 
For A.C. mains and all fitted 

SOLDERING IRONS 

- 

¿541. T ana medium instrument iron, y 
16/9. ES22. Remploy instrument iron 
(illus.), ¿1.2.6. ¿530. Solon 25 -watt 
Instrument iron, ¿1.4.0. ES7. Adcola 
25 -watt instrument iron, ¿1.13.6. 
ESI6. Litesold for very fine work. ry 
10 watts, 11.1.6. Please state voltage 
and add 9d. post. 

S.W. TUNING CONDENSERS 

Wavemaster High Grade 
tuning condensers with 
brass vanes and ceramic 
insulation Single hole 

with ammeter. Strongly- 

® 

® 

made and guaranteed for 
12 months. Send s.a.e. for 
illustrated leaflet. MODEL 
CL 6 volt at I Amp, 
35 9- MODEL CL2, 6 or 12- / 
volt at IJ Amps, 49/11. 
MODEL CL3, 6- or 12 -vole 
at 3 Amps, 75 -. MODEL D / 6 or 12 -volt at 5 Amps, 
99/6- Add 2/- packing and 
postage. 

- -¡ - ', fixing and individual) î g y 
boxed. 15Dí, 4/3, 25pí, 
4/6. 40 pf, 4/9. 50 pf, 5/- 
60pí, 5 ¡3. 75pí, 5/6.. 
100pí, 5/9. 160pí, 6 / -. 
200 pf, 7/6. Add 9d. pack - 
ing and post. 

TAPE DECKS 
We now have reasonable stocks of all the 
popular tape decks, including B.S.R. 
Monardeck, Collaro Studio deck, Collaro 
Mk. IV transcriptor, Truvox Mk. IV, 
Brenell Mk. V, etc., etc. 

RECORDING TAPES 
STANDARD. Sin., 15 /6. 51in., 1916. 
7in., 25/ -. LONG PLAY, 3in., 6/6. Sin., 
19/6. 5f in., 25/ -, 7in., 32/6. All brand 
new and guaranteed. Send for list. Add 
1/- postage to order. 

SHORT WAVE RECEIVERS 
WE ARE MAIN STOCKISTS FOR 
EDDYSTONE COMMUNICATIONS 
RECEIVERS AND SHORT WAVE COM- 
PONENTS. SHIPPING ARRANGED 
TO ANY PART OF THE WORLD. 
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Visit the City's popular accoustically designed 

HI -FI Centre 

1C ro EfPC 17(FLEETST1d n 
Dept. B. 

152/3 Fleet St., London, E.C.4. Tel. FLE 2833 

Business Hours : Weekdays, 9 -6. Saturdays, 9 -I. 
STOCKISTS FOR THE FOLLOWING 

AMPLIFIERS BY V.H.F. TUNERS HI -FI SPEAKERS 
VERDIK BY BY 
ARMSTRONG ARMSTRONG GOODMANS 
ROGERS LEAK PLESSEY 
DULCI QUAD WHARFDALE 
GOODSELL T.S.L. W.B. 
QUAD DULCI T.S.L. 
LEAK GOODSELL G.E.C. 
W.B., etc. ROGERS, etc. LORENZ, etc 

TWO SNIPS FOR_ THE CONSTRUCTOR 
The famous R.C.A. equipment in limited numbers 
(I) Completely assembled with attractive control panel. Just 

connect units together. 
R.C.A. 10 -watt p /pull amplifier, less than I% distortion. 
Valve line -up 6BR7, I2AX7, 6BW6, 68W6. 
Frequency response 25- 20,000 c.p.s., bass, treble and balanced 
loudness feature. Ideal for good quality reproducer. 
AT THE VERY LOW PRICE OF £7.19.6. Post & Pkg. 4/6. 

(2) The Junior R.C.A. 5 -8 watt push /pull amplifier. 
Valve line -up I2AX7, 19AQ5, 19AQS, 35W4. 
Frequency response 40- 20,000 c.p.s. Completely assembled 
with attractive control panel. Just connect amplifier to 
power supply. ONLY £6.19.6. Post & Pkg. 4/6. 

SPECIAL OFFER IN TRANSISTORS 
Audio PNP transistors type, 5/- each. 
Sensitive diodes type GD3, 2/6 each. 
Ediswan x B104, 9/6. 

x BI03, 12/6. 
x A104, 17/6. 

General -purpose diodes, 10d. each. 
Single earphones, 4/6 each, 1/- P. & P. 

Crystal earpieces with lead and ear plugs. Our price, 12/6, I/- 
P. & P. 

BUILD THIS YOURSELF 
The Transette Medium Wave, 2 transistor, pocket portable. 

Neatly designed, using 2 transistors and diode. Simple to assemble. 
Enlarged working diagram. All components colour coded. 
Ferrite wound aerial. Will play indoors and outside with self - 
contained aerial. All components and diagram, complete, 62/6. 
Post & Pkg. 1/6. 
Plug -in ear piece, 12/6. 
Single 'phone, 4/6. 
Battery, 2/ -. 
All components available separately. Stamped, addressed envelope 
for details. 

PERSONAL PORTABLE 
A wonderful little set that you can take anywhere. Ideal for 

camping, picnics, etc. Telescopic aerial rod supplied. Covers 
Medium Waveband 200 -500 metres. Can be built in approx. I hour. 
All necessary components available at the following SPECIAL 
INCLUSIVE PRICES : I -valve version ONLY 35/ -. 2 -valve version 
ONLY 41/ , Plus 2/- P. & P. Send for point -to -point wiring diagram 
and parts price list 2/ -, post free. 

SNIPS IN TAPES AND ACCESSORIES 
Brand new and guaranteed. 

7in. reels of I,200ft. P.V.C. base tape 2l/ -plus 1/6 post and pkg. 
5in. 600ft. 
4in. , 300ft. 
7in. 1,800ft.LP 32/6 1/6 ., 
Stin. , 1,200ft. 25:- ., 
New E.M.I. ç /up spools in polythene bag, 3/6 each, post free. 
6 for 20/ -. 

FEW ONLY. The famous R.C.A. 4 -speed auto -changer attrac- 
tively finished in maroon and gold. Manual and auto switch, 
A.C. 200 /250 v. ONLY £7.19.6. Post & Pkg. 4/6. 

March, 1960 

Build your own 

TAPE RECORDER 
"ASPDEN " 

Tape Deck and Amplifier Kits 

TAPE DECKS. 2- speed, twin track, easy to assemble kits 
with finest motor. Ferroxcube heads and full instructions. 
Reduced Prices :- 

Model 582 for Sin. spools, kit £7.10.0. 
Model 782 for 7in, spools, kit £8.10.0. 
Either model assembled and tested, 30/- extra. 

AMPLIFIER kit, 2k watt, record /replay, 2 recording posi- 
tions, neon indicator, etc., £5.18.0. Power Pack kit for 
above, £2.18.6 (both without valves). Carr. and packing 
extra. 
Mr. R. White of Omagh. N. Ireland. writes : 
"The performance of the recorder is very good, and I recom- 
mend it to all those who wish to get first class performance at 
approx. half the cost." 

Send STAMP for full particulars to :- 
W. S. ASPDEN Stanley Works. C eavedon Road, 

Blackpool, Lanes. 

Build your own HI-FI! 
At last! Aspecially selected and 
designed HI-FI 
Sound Installa- 
tion for your home 
at really reason- 
able cost! 
You sane because you 
assemble everything 
yourself following 
our step by step in- 
structions. You gain 
because you learn 
about the equipment 
as You build and are 
able to service and 
maintain it after- 
wards. Best of all - 
you'll have fun building it and be thrilled with the finished instru- 
ment which will bring you an entirely new experience in the entoy- 
ment of sound.NO previous skill or experience is needed. Post coupon 
now for full details, without any obligation. Easy terms available. 

Equipment includes: Luxury Cabinets Top Quality Amplifier 
suitable for stereo or non -stereo reproduction VHF /FM Radio 
Units Record Player - Tape Recorder Hi -Fi Speaker system. 

BROCHURE - POST TODAY 

Radioscructor (Dept. H34), 46 Market Place, Reading, Berks. 

Please send Brochure without obligation to: 

Name . ............._...._. ..._........_......_._...._._. _. 
BLOCK 
CAPS 

Address._........_. PLEASE 

309 We do not employ representatives 

RADIOSTRUCTOR 
BRITAIN'S LEADING RADIO TRAINING ORGANISATION 
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Club NsJ evis U U U R 

ALDERSHOT & DISTRICT AMATEUR RADIO SOCIETY 
Signais Wing, No. 4 Training Regiment, Royal Engineers, 

Gibraltar Barracks. 
Hon. Sec. : A. M. Laidler. 

MEETINGS 
are held every Wednesday at the above address 

at 7.30 p.m. with the exception of the second Wednesday 
in each month when the meeting is held at " The Cannon," 
Victoria Road, Aldershot. 

A technical course of training to R.A.E. standards was started 
in January in readiness for the May examination. It is also hoped 
to run Morse training periods for those persons requiring this 
type of training. 

The society requires instructors and lecturers to give instruction 
to R.A.E. standards and licensed amateurs who are willing to 
devote a little time to instruct new members. All correspondence 
should be addressed to the hon. sec. at " Pondside," Sandy Lane, 
Churt, nr. Farnham, Surrey. 

BRIGHTON AND DISTRICT RADIO CLUB 
Home Guard Club, British Legion, 76, Marine Parade, Brighton. 
Hon. Sec. : H. R. Henly (G3IHR). 

ON January 6th Mr. D. Hemsley gave a talk on " A Home - 
built Oscilloscope for TV Servicing," and on January 20th 

a fitmshow was held at the H.Q. 
. Future events : 

February 10th. -Informal evening. 
February 17th. -Filmshow. 
February 24th. -" A Home -built Tape Recorder," by Mr. D. 

Hemsley. 
March 2nd. -Informal evening. 
March 9th. -" The Design of Communication Receivers," 

by H. R. Henly. 
March 16th. - Filmshow. 
March 23rd. -Informal evening. 
March 30th.-Demonstration of the Geloso G209R Receiver, 

by R. Smith. 

BRITISH INSTITUTION OF RADIO ENGINEERS 
9, Bedford Square, London, W.C.I. 

Meetings for February, 1960 

LONDON Section. -Meetings are held at the London School 
of Hygiene and Tropical Medicine, Keppel Street, Gower 

Street, W.C.1. 
Tuesday, February 9th. -At 6.30. Computer group. " Drift 

Correction of D.C. Amplifiers," D. Leighton Davies. 
- Wednesday, February 24th. -At 6.30 p.m. Medical electronics 

group. " The Unification of Electronic Clinical Instruments," 
Dr. F. D. Stott. 

Brtstól, South- western Section.- Meetings are held at the 
School-of Management Studies, Unity Street. 

Wednesday, February 24th. -At 7 p.m. " Industrial Magnetic 
Recottling and Playing Machine Design," J. Elliot. 

:Cardiff, South Wales Section. -Meetings are held at the Welsh 
College of Advanced Technology. 

Wednesday, February 10th. -At 6.30 p.m. " Low Noise Low 
Drift D.C. Amplifiers," V. L. Devonald, .B.Sc. 

?Newcastle- upon -Tyne, North -eastern Section. -Meetings are 
held at the Institution of Mining and Mechanical Engineers, 
Neville Hall. Westgate Rd. 

Wednesday, February 10th. -At 6 p.m. " Instrumentation in 
Rocket Propulsion," Raymond E. Ross (Associate Member). 

Wolverhampton, West Midlands Section.- Meetings are held at 
the College of Technology, Wulfruna Street. 

Wednesday, February 10th. -At 7.15 p.m. " Electronic 
Reading," I. W. Merry. 

BRITISH SOUND RECORDING ASSOCIATION 

LONDON 
Meetings.- Meetings are held at the Royal Society 

of Arts, John Adam Street, Adelphi, London, W.C.2. 
Future events : 

February 19th. -At 7.15 p.m. " The Sounds of Music," W. H. 
George. M.Sc., Ph.D., F.Inst.P. 

March 18th. -At 7.15 p.m. Talk by R. S. Roberts, M.Brit.I.R.E. 
Sen.M.I.R.E. 

April 22nd. -At 7.15 p.m. " Sound Radiation from Loud- 
speaker Cabinets," James Moir, M.I.E.E. 

May 21st.- Amateur competition display -annual general 
meeting to be held in the evening at the Overseas League, St 
James's, S.W.1. 
South- western Centre. 

Centre Organizer : D. W. Aldous, " Alderbourne," Greenways 
Road, St. Marychurch, Torquay, Devon. Meetings are held at 
Callards Cafe at 7.45 p.m. 

REPORTS OF CURRENT ACTIVITIES 
March 3rd. -" High Fidelity Sound Reproduction," N. 

Mordaunt (Tannoy). 

CALCOT RADIO SOCIETY 
Hon. Sec. : C. Aldous, 3, Oliver Drive, Cakot, Reading, 

Berkshire. 
Future events: 

FEBRUARY 18th.- Lecture and demonstration of Hi -Fi 
equipment by a representative of E.M.I. Sales. 

March 17th.- Lecture on the suppression of electrical inter- 
ference in TV and radio sets, by Mr. Richardson of the G.P.O. 

April 21st. -A lecture and demonstrations by a representative 
of Truvox. 

May 19th.- Lecture and demonstration on the Design of 
Hearing Aid Equipment, by Mr. Williams, of Belclere Ltd. 

CHILTERN AMATEUR RADIO CLUB 
Hon. Sec. : R. Barton, 25, Hillside Road, Marlow, Bucks. 
MEETINGS are held at the British Legion Club. St. Mary's 

Street, High Wycombe, on the last Thursday of each month. 
Future events 
February : " Some Aspects of Aerial Design "- G3LSK. 
March : Mullard Film Show- G3INZ. 
April : Junk sale and Quiz. 
May : Mobile gear for the Amateur Band. 

DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec. : F. C. Ward (G2CVV), 5, Uplands Avenue, 
Littleover, Derby. 

MEETINGS are held in Room No 4, 119, Green Line, 
Derby. 

Future events : 

February 7th, at 7.30 p.m.: Proposed date for contest for G5YY. 
March 18th, at 7.30 p.m. : Proposed date for annual dinner 

and dance. - 

August 14th, at 7.30 p.m. : Third annual mobile rally. 

HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson (G3MDW), Candy Cabin, Ogden, 

Halifax. 

ON December 8th members heard a lecture dealing with 
radio astronomy by Mr. Doihty, of Halifax, and on 

February 2nd H. Makin (G3FDC) gave a lecture on the S.W.R: 
Bridge. 

Future events : 

February 16th : Informal meeting. 
March 1st : Film show. 

NOTTINGHAM CO- OPERATIVE AMATEUR TAPE 
RECORDING SOCIETY 

O WING to accommodation difficulties the meeting night has 
been altered to Thursday. A fairly detailed programme has 

been planned for the first few months of 1960 and, as several 
members have expressed the desire to know more about tape 
recorders, a series of informal discussions have been arranged 
to be given by experienced members. Alternate subjects deal with 
technical aspects and this means that the club will have meetings 
every other Thursday on February 18th, March 3rd, 17th, 31st, 
April 14th and 28th, etc. 

THE RADAR AND ELECTRONICS ASSOCIATION 
Hon. Sec. : C. W. Knight, 83, Portland Place, London, W.I. 

MEETINGS are held at the Royal Society of Arts, John Adam 
Street, Adelphi, London, W.C.2, at 7.30 p.m. 

Future events :' 
February 9th : " Transistors -Today and Tomorrow," by 

E. Wolfendale, B.Sc.(Eng.), A.M.I.E.E. 
March 28th : " Computers -Some Design Problems of Large - 

scale Computers," by Peter D. Hall, of Ferranti Ltd. 

THE READING AMATEUR RADIO CLUB 
Hon. Sec.: R. J. Nash (G3EJA), " Peacehaven, 9, Holybrook 

Road, Reading. 

ON January 30th a meeting was held on morse instruction, 
following the discussion on field day activity for the new 

year. A junk sale was held afterwards. 
Future events : 

February 27th : Film on the manufacture and application of 
transistors. ' 
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March 26th : Talk on the application of transistors to ham 
gear, in particular receivers and transmitters. 

Meetings are held at Palmer Hall, West Street, Reading, at 
7.30 p.m. 

REIGATE AMATEUR TRANSMITTING SOCIETY 
Hon. Sec. : F. D. Thom (G3NKT), 12, Willow Road, Redhill, 

Surrey. 

MEETINGS are held at The Tower, High Street, Redhill, 
usually on the third Saturday in the month at 7.30 p.m. 

The club visited the BBC station at Tatsfield on January 9th 
and the first annual general meeting was held on January 16th. 

Future events : 

February 7th : Annual dinner to be held at Laker's Hotel, 
Redhill. Tickets I5s. each. 

February 20th : "The Story of Paul Bates (G3MAC)," by 
G2DVD, assisted by G3HCU. 

March 19th : " TVI " by G4ZU. 

THE SLADE RADIO SOCIETY 
Hon. Sec. : C. N. Smart, 110, Woolmore Road, Erdington, 

Birmingham, 23. 

MEETINGS are held at the Church House, High Stret, 
Erdington, at 7.45 p.m. The club station (G3JBN) at the 

Church House is available for the use of members for construc- 
tional purposes. 

Future events : 

February 12th : Sale of surplus equipment. 
February 26th : " Electronics in the Search for Oil," by G. T. 

Peck, M.B.E. 
March 4th : Mullard film meeting, to be held at the Bennett 

Hall, Y.M.C.A., Snow Hill, at 7.45 p.m. 
March 11th : Modern broadcast reception. 
March 25th : " Electronic Digital Computers," by M. D. 

Fowler (G3GKZ). 

THE TEESIDE AMATEUR RADIO CLUB 
Hon. Sec. : A. L. Taylor (G3JMO), 12, Endsleigh Drive, Acklam 

Middlesbrough. 
MEETINGS are held at Settlement House, 132, Newport 

Road, Middlesbrough, every alternate Friday from 
February 5th until the Easter break. 

WELLINGBOROUGH AND DISTRICT RADIO AND 
TELEVISION SOCIETY 

Hon. Sec. : D. J. Trusler, 87, Irchester Road. Rushden, Northants. 
Club room above W.I.C.S. fruit shop in Silver Street. 

MEETINGS are held in the club room every Thursday at 
7.45 p.m. 

Future events : 

February 18th : Film night in the club room. 
March 3rd : Talk on ' Electronics and Radiation," by R. 

Mitchell, B.Sc. 

Third Conference on Medical Electronics 
To be held at Olympia, London, 21st -27th July, 1960 

THE human body is made up of a number of 
inter- related systems- brains and nerves, 

heart and blood vessels. stomach and intestines, 
lungs and windpipe -and different electronic 
techniques can be used for their measurement and 
control. 

In the respiratory system, one of the things the 
physician may need to know is the velocity with 
which air flows through the windpipe, and the 
volume of air respired at each breath. This may 
be measured by a device called a pneumotacho- 
meter. In this, the airstream passes through a 
piece of metal gauze. This causes a change in 
pressure which is related to the rate of flow. The 
change in pressure is minute. but it can be 
measured by an electronic -pressure gauge. The 
electric signal obtained is passed through a 
" black box " which instantaneously computes the 
volume of air breathed in a given time, and 
records it as a line on moving paper. 

The physician may need to know the amount 
of carbon dioxide which is being excreted as a 
waste product into the expired air. This informa- 
tion can be obtained by chemical analysis, but a 
single determination would take a skilled techni- 
cian half an hour or more. The modern method 
uses infra -red rays which are passed through a 
sample of the breath. The carbon dioxide present 
abstracts some of the energy from the rays. The 
lost energy can be measured, and because of the 
terrific speed of electronic techniques the breath 
can be analysed in this way in a few hundredths 
of a second. Thus not only can the amount of 
carbon dioxide be measured, but also the concen- 
tration in each fraction of the expired air, and 
this can be very helpful in the diagnosis of 
respiratory disease. 

In poliomyelitis, the breathing muscles may be 
partly paralysed, and the patient's respiration may 
then have to be assisted by a machine. Electronic 

devices can now measure the patient's disability. 
and control the degree of assistance provided by 
the machine. In this way the volume of breath- 
ing is automatically adjusted to suit the need of 
the individual patient. 

During anæsthesia, drugs may be used which 
produce a temporary paralysis of the breathing 
muscles, and here again an electronically con- 
trolled machine may take over the patient's breath- 
ing and keep its volume at the right level. 

Servo systems are common in electronics, and 
a " servo- anæsthetiser " has been devised at the 
Mayo Clinic. This is worked by the activity of 
the patient's brain. This activity is measured 
electronically. An increase in this measurement 
indicates that anæsthesia is becoming lighter. This 
increase sets off a relay which raises the rate at 
which the anæsthetic is being delivered. Con- 
versely, deepening anæsthesia results in a decrease 
in the rate of delivery. In this way the depth of 
anæsthesia is automatically held at any desired 
level. 

fhese are but a few examples of the impact of 
electronics on two aspects of medicine. New 
usés are continually being found. and so rapid is 
the progress, in a dozen different countries, that 
international conferences to exchange ideas and 
to tell of new techniques are needed every year. 

The next such conference is being organised by 
the Electronics and Communications Section of 
The Institution of Electrical Engineers in London 
next July. Doctors, biologists and electronic 
engineers from all over the world are being invited 
to attend. The proceedings are designed to appeal 
not only to the medical and electronic experts but 
also to those who are not themselves specialists, 
but who wish to get a general background to the 
many new techniques. It is expected that from 
this meeting of British and foreign talent, new 
methods of measurement and control, of diagnosis 
and treatment, will emerge to heal the sick. 
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Oteet Money - Making Oppotùìn/frJ 
DO NOT MISS IT - STOCKS ARE RUNNING LOW 

NEWNES 

Radio and TV Servicing 
Complete in 1 Volume 
300 MODELS (1958 -1959) 

Covering many of the newer models now in use all 
over the country, this volume fills an urgent need for 
technical data. 
It contains the circuits, component and chassis 
layout diagrams for 300 popular Models -672 
pages of invaluable data. 

TELEVISION SERVICING DATA FOR - 
Alba, Argosy, Beethoven, Bush, Cossor, Cyldon, Decca, 
Defiant, Ekco, Ferguson, Ferranti, G.E.C., H.M.V., Invicta, 
K -B., McMichael, Marconiphone, Masteradio, Murphy, 
Pageant, Pam, Peto Scott, Philco, Pilot, Portadyne, Pye, 
Raymond, Regentone, R.G.D., Sobell, Spencer -West, 
Stella, Ultra. 

300 
MODELS 

672 
PAGES OF 

WANTED 
DATA 

RADIO, RECORD & TAPE 
SERVICING DATA FOR- 
Alba, Berec, Bush, Champion, Col - 
laro, Cossor, Decca, E.A.R., Eddy- 
stone, Ekco, Ever Ready, Ferguson, 
Ferranti, G.E.C., Grundig, H.M.V., 
Invicta, K -B., McMichael, Marconi - 
phone, Masteradio, Murphy, Pam, 
Perdio, Philco, Philips, Pilot, 
Portadyne, Pye, Pye Telecom- 

munications, Regentone, R.G.D. 
Roberts' Radio, Sobell, Stella, 
Vidor, Walter. 

RECENT DEVELOPMENTS 
SECTION 

Includes : Picture Tube Repair, Car 
Radio Interference Suppression, 
Valve and Picture Tube Data. 
HEATER RATINGS, BASE 
( ON's I_( -(IONS. EQUIVALENTS 

Full set in 7 Volumes 
2,300 MODELS (Pre 1953 -1959) 

(Including the 300 models and data in the volume on left) 
Here you have Newnes Complete Servicing Library - 
early popular models to 1959. It's packed with 
invaluable data and will pay for itself over and over 
again. 

TELEVISION SERVICING DATA FOR - 
Ace, Alba, Ambassador, Argosy, Baird, Banner, Beethoven, 
Brayhead, Bush, Champion, Cossor, Cyldon, Decca, Defiant, 
Ebro, E.M.I., English Electric, Ferguson, Ferranti, G.E.C., 
H.M.V., Invicta, K -B., McCarthy, McMichael, Marconi - 
phone, Masteradio, Murphy, Pageant, Pam, Peto Scott, 
Philco, Philips, Pilot, Portadyne, Pye, Rainbow, Raymond, 
Regentone, R.G.D., Sobell, Spencer - 
West, Stella, Strad, Ultra, Valradio, 
Vidor, White -Ibbotson. 

RADIO, RECORD & TAPE 
SERVICING DATA FOR- 
Ace, Alba, Ambassador, Argosy, 
Armstrong,Banner,Beethoven, 
Beret, Bush, Champion, 
Collaro, Cossor, Decca, 
Defiant, E.A.R., Eddystone 
Ekco, Ever Ready, 
Ferguson,Ferranti, G.E.C. Grundig, H.M.V., 

I n v i c t a , K -B., 
McCarthy, McMichael, 
M a r c o n i p h o n e , 
Masteradio, Motorola, 
Murphy, Pam, Perdio, 
Peto Scott, Philco, 
Philips, Pilot, Porta- dyne, Pye, Pye 
Telecommunications, 
Radio m o b i l e, 
Raymond, Regentone, 
R.G.D., Roberts'Radio, 
Sobell, Stella, Strad, 
Ultra, Vidor, Walter, 
Webtor. 
Also -Large Fold -out Charts 
on TV Troubles 

2.300 
MODELS 

1.1:,,0 
PAGES 

4.250 
CIRCUITS 

ETC. 

RADI 
RADII/AND TELE ; 
TELEVISO ,EIM 
SERI7CING; 

I . 

EXAMINE EITHER - fin äSDI' T days w1"fh0tft° DáÍígatì4I1 
' PLACE TICK AGAINST YOUR CHOICE . 

Radio and Television Servicing 
(Pre -1953 to 1959 Models) 
SEVEN VOLUMES 

IO/- Deposit. 15 monthly payments of 
15/ -. Paying £11. I5s. in all. Cash 
price in 8 days f 11.5s. 

Radio and Television Servicing 
(1958 -1959 Models) 

SINGLE VOLUME 
12/6 Deposit. 4 monthly payments of 
10 / -. Paying 52:6 in all. Cash price in 
8 days 50/ -. 

GEORGE NEWNES, LTD., 15 =17 Long Acre, London, W.C. 
Send me the book or books I have selected, without obligation to purchase. I will either return the book or hooks in 8 days or send the deposit 8 days after delivery, then the monthly subscriptions as set out on left, until the total sub- scription price of the book or books 1 have selected has been paid. 

Mr., Mrs., Miss 

Address 

TIct(V)vbere apWk.bu 

Occupation 

Your Signature 
(Or Parent signs if you are under 21) R65 /R V96 

HnuseOW NER 

Howeholar 

Living with Parents 

Lodging Aedreas 
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AND NOW . . . RADIO CLEARANCE LTD. proudly presents 
the greatest ALL-TRANSISTOR CIRCUIT of our time 

BUY AS YOU BUILD the "MIRACLE" Super Six Plus 

ANY PART SOLD SEPARATELY 
Makes up to a portable transistor superhet embodying all the latest design developments including a self - 
oscillating mixer, two double -tuned IF stages, audio amplifier and a matched push -pull output stage. Also 
two germanium diodes are incorporated, additional to the six Mazda transistors, one as detector and the 
other to assist the AGC as a variable damping element. 

12 Good Reasons why the 
* Printed Board engraved with 

component locations * Special provision for use as a 
CAR RADIO * Double -tuned I F Trans - 
fo rmers * 6 First Grade Mazda tran- 
sistors plus 2 Mazda hi -gain 
diodes * Hi -flux Sin. (12000 lines) 25- 
ohm loudspeaker * Full coverage Medium and 
Long wavebands 

* 

Miracle has no equal 
3in. tuning dial with 5:1 slow 
motion 
Long life dry battery. 150/200 
hours 
Internal high -Q Ferrite 
Aerial 
Push -pull matched output 
stage 400- milli -watts 
3in. x 7tin. x 10in. two -tone 
vyanide covered case -total 
weight approx. 4 lb. 
Comprehensive Manual sup - 
plied-so easy to build 

INSTRUCTION MANUAL AND CIRCUIT BOOK containing itemised list 
post free. See and hear a complete working model at 

RADIO CLEARANCE LTD., 27, TOTTENHAM COURT ROAD, LONDON, W.I. 
Telephone Museum 9188 

Our inclusive price for all 
components, cabinet and bat- 
tery, complete in every detail: 

£11.10.0 
plus 3/6, Regd. p.p. 

or any component part sup- 
plied separately at the pub- 
lished prices. 

of all component prices, 3/6 

'PERTH' PLAY ER CABINET 
5/9 Deposit WITH STEREO 

EXTENSION 

CASH 
PRICE 

79/6 

As shown at the " Radio Show." 
In two -tone colour. Extension 
speaker cabinet to match, which 
is secured in lid (arrow 
indicates position when fixed). 
Size I8in. x 14ín. x 8',in. high. 
P. & P. 5/6. 

AmplifierjElliptical speaker can be obtain- 
ed from us to make this a player to be envied by 
your friends. Complete player normally retails at 35 
gns. 5/9 deposit. Balance at 4/11 for 15 weeks. 

EXTENSION SPEAKER 19/6 
In polished cabinet. Fitted with 8in. P.M. 
speaker, 2 -5 ohms, switch and flex. P. & P. 3'6. 
1.1 

8in. P.M. SPEAKER, 5/9 Had a slight cone repair not 
affecting the quality. Tested and Guaranteed. P. & P. 2/9. 

8in. P.M. SPEAKER, 8/9. For extension to kitchen, 
workshop, garage, etc. Work while you listen to your favourite 
programme. 
With O.P. trans. 10/ -. Ideal for stereo. P. & P. 2/9. 

BAKELITE CABINET 
5/9 Brand new. Attractive design. 

Size 12ín. x lin. x 5_.in. Colour 
brown. Ideal small receivers, etc. 
P. & P. 3,3. 

ONLY 
I 9'6 

PLESSEY CHASSIS FOR 
SPARES 

56 resistors : 7 variable. Controls. Condensers, including 
Electrolytics ; Coils ; 7 I.F. and R.F. Transformers ; 14 Valve - 
holders. 9 B7G, 5 B5G, 3 Octal. 4 transformers. Mains : O.P. 
Line. frame, Chokes, Metal Rectifier ; 300 v. 250 mA. Fuse 
panel. Scanning coil. Focus Magnet. Plug sockets. Switch. 
Chassis screws. Tag strips, etc. I.F. strip in separate Power 
pack can be used without dismantling. Chassis have been used, 
but were working when stored. 7 pages of circuits and 
instructions showing position of each component. Carr. 10/6. 

TELEPHONE SETS, 7/9. Ex W.D. Wireless remote control 
unit. E. MKI I. New condition, morse tapper, switched, jack 
plugs, etc. Less phone. P. & P. 3/6. 
SCANNING COILS, 10/6. Low imp. 38 mm. Brand new. 
P. & P. 1/3. 
FOCUS MAGNET. 9/9. Brand new 38 mm. Incorporating 
picture shift controls. P. & P. 1/3. 
ELAC FOCUS MAGNET, 12/9. 35 -38 mm. Brand New. 
P. & P. 1/9. 
PLESSEY FOCUS MAGNET, 3/9. 35 mm. Permanent 
magnet type. Salvage. P. & P. 1/9. 

ow, 
COIL PACK SETS, 3/9. Bargain including 2 w /band coil 
pack, 2 gang tond. and pr. 465 I.F.'s. P. & P. 2/3. (Limited 
number of 4 w /bnds. State w /bnd. required.) 
PRESS BUTTON COIL PACK, 5/9. 3 w /band F.M. and 
gram. P. & P. 1/6. 

(Dept. 2), Stamp for FREE Catalogue. 

i 
219, Ilford Lane, Ilford, Essex. ILF 0295. 
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SOLDERING IRON 
STAND 

ANEW soldering iron 
stand is announced by 

Antex Ltd., and is suitable 
for bench mounting as well 
as for wall mounting. A reel 
of solder can be accommo- 
dated on the back. The iron 
shown in the illustration is 
of the mains type, and fitted 
with one of the five inter- 
changeable bits. Soldering 
transistors without risk of 
damage is now possible by 
using the latest bit of only 
0.040in. in diameter (1mm). 
It is necessary to touch the lead of a transistor for 
only a few seconds with this needle -type bit to 
solder or unsolder. The stand retails at 12s. 6d. 
Antex Ltd., 7/8 Idol Lane, London, E.C.3. 

NEW TAPE RECORDER 
ANEW tape recorder, Model 808. has been 

announced by Ferrograph. The purpose of 
the machine is to give both mono and stereo 
recording and reproduction on conventional 
tracks. There are complete recording amplifiers 

The" Antex" 
soldering iron 

stand. 

in both cases. Playback is at low level on all 
output channels: 1.5V across 5,000 ohms. The 
reason for this is twofold: in the first instance. 
it would not be possible to include two audio 
amplifiers in an already full portable case, and, 
secondly, the majority of serious users would 
be in possession of standard stereo amplifiers, and 

The " Ferra- graph" 
Model 808 mono 
and stereo tape 

recorder. 

would have no need of further amplifiers of this 
type. In a two -tone, grey transportable cabinet, 
this model retails at 105 guineas. British Ferro - 
graph Recorder Co., Ltd., 131, Sloane Street, 
London, S.W.1. 

A.M. /F.M. Signal Generator 
ASIGNAL GENERATOR designed mainly for 

the servicing of A.M. and F.M. high 
frequency receivers and the intercarrier I.F. stages 
of television receivers was released in January 
by Taylor Instruments. This model (61A), pro- 
vides in conjunction with an oscilloscope complete 
facilities for the sweep alignment of the R.F., 
I.F. and discriminator or ratio detector stages of 
A.M. and F.M. receivers. The A.M. generator 
covers the range 4- 120Mc /s in five bands, all on 
fundamentals. The F.M. and sweep bands cover 
the frequencies 4- I2Mc /s and 70- 120Mc /s in three bands. Deviation on F.M. is variable up 
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to 100kc /s from the mean carrier frequency at 

a modulation rate of 400e¡s. All the facilities 
offered in the 61A model may be selected by 

The " Taylor " A.M. /F.M, signal generator. 

internal switching. Taylor Electrical Instruments 
Ltd.. Montrose Avenue, Slough. 

" THERMONIC OSCILLATORS " 
THE second of the new series of filmstrips 

introduced recently by the Mullard Educa- 
tional Service to assist the teaching of electronic 
engineering in technical colleges and similar 
establishments has now been completed. The 
first strip in the series. parts 1 and 2. dealt with 
the basic principles of oscillation and the various 
forms of sinusoidal oscillators. " Thermonic 
Oscillators -parts 3 and 4 " resumes the story 
with an exposition of. non -sinusoidal oscillators. 
It explains the generation of pûlses. square -waves. 
and sawtooth waveforms for television and 
oscilloscope timebases. and describes in detail the 

various forms of relaxation . oscillator, blocking 
oscillator and multivibrator. The filmstrip com- 
prises 22 frames in colour and may be obtained 
from the distributors. Unicorn Head Visual Aids 
Ltd.. 42. Westminster Palace Gardens, London, 
S.W.I. price 25s. 

"RADIO AMATEURS' HANDBOOK" 
'THE 27th edition of the Radio Amateurs' 

Handbook is to be published in 1960 and 

will remain the same price as the previous edition. 
Which is 32s. 6d. For further information readers 

should contact Arthur F. Bird, 66. Chandos Place. 

Strand, London. W.C.2. 

TRANSISTORISED STABLE D.C. SUPPLY 
ATRANSISTORISED dual stabilised D.C. 

unit which provides two 0 -30V, 1A stabilised 

supplies from a single instrument has been pro- 

duced by " Advance." Both sections of the 

supply are floating and may be operated 

separately. or connected in series to provide a 

maximum output of 60V A.C. at 1 A. Similarly, 
both positive and negative voltage supplies may 

be drawn simultaneously up to a maximum of 
30V each. The range of 0 to 30V in each section 

March, 1960 

is covered in three 10V steps by means of a 

variable control directly calibrated in volts and 
the output is monitored by an ammeter and volt- 
meter which can be independently switched to 
either circuit as required. Four terminal output 
networks are incorporated which enables the 
effects of resistance of the connecting leads to 
the load to be virtually eliminated and overload 
protection is afforded by an electronic circuit 
which provides complete protection against both 
progressive overloads and short circuits. Pro- 
tection against internal failure or excessive mains 
surges is pros ided by a panel -mounted fuse in 

the mains circuit. Advance Components Ltd., 
Roebuck Road, Hainault, Ilford, Essex. 

The " Advance " stabilised D.C. unit. 

TV SET FOR DESIGN CENTRE 
AC.W.S. Defiant television set has been chosen 

by the Council of Industrial Design for 
exhibition in the Design Centre. Slimline model 
V101. it is a I7in. table model with 12 valves 
and a wide angle IlOdeg. tube. 

CAREERS IN RADIO AND TELEVISION 
SERVICING 

CAREERS. for boys about to leave school, in 
the repair and maintenance of radio and 

television receivers, are described in Radio and 
Television Servicing (N.M. Stationery Office, No. 
66, price Is. 6d. net). a revised booklet in the 
" Choice of Careers " series published by the 
Central Youth Employment Executive. 

A systematic approach is the basis of good 
servicing, and the booklet shows how the young 
trainee learns to identify the many different radio 
components. and to use hand tools and special 
test equipment. developing his knowledge of elec- 
trical theory at the same time. 

The most common form of training in the 
industry is apprenticeship. and details are given 
of the national apprenticeship scheme drawn up 
by the trade and of the schemes operated by the 
Airways Corporations and the Service depart- 
ments. Among the qualities needed for this 
occupation are dexterity, patience, perseverance 
and resourcefulness. 
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RETURN-OF-I' 
NEW ILLUSTRATED LISTS 

New Illustrated lists are available on all the following. Any will be sent free upon request. 
GRAMOPHONE EQUIPMENT. Details of many types of 
Auto Changers. Single Record Players and Transcription Units including all the latest models. Many at special prices. 
TEST GEAR. Test meters. Signal Generators, etc., by AVO, Jason. Pullin and Taylor. 
.LOUDSPEAKERS. Full details of Goodman, V,'hiteley, Wharfdale and Elac types. 
TAPE DECKS. All popular makes with a special offer. RECORDING TAPES. A very wide range of all tapes and accessories. 

WIRELESS 979 

OST SERVICE 
RECORDING TAPE 

DOUBLE PLAY BASF. 300ft. (lin.), 14/- ; 600ft. (4in.). 25'- ; 1.200ft. (5ín.), 42!- ; 1.600ft. (51ín.), 52/6: 2,400ft. (lin .). 77'6. SCOTCH BOY 200. 4001t. (31ín.), 17;- ; 1,200ft. (51n.), 45/- ; 2,400ft. (7ín.), 80/ -. TELEFUNKEN. 1,200ft. (5ín.). In plastic container. 401 -. 1,800ft. (511n.) in plastic container. 50' -. 2,50,11. 17m.) 75/ -. SPECIAL OFFER. 1,200ft. Standard Tape. Brand new. Famous maker. Fully guaranteed. 25/ -. Four for 95/ -. Full range of standard and L.P. tape and accessories also stocked. Send for list. Al] tape post free. 

MULLARD LUMENAR CATHODE RAY TUBES 
ATTRACTIVE PRICE. 12 MONTHS' GUARANTEE. AVAILAI3LE ON HIRE Pl. [(CHASE 12ín. MW31/74. 14in. MW36/24. MW36144. AW38 /20. AW36180. 171n. 14W43/69. MW4.480. AW43;80. All 210.7.6. All 28.19.6. Hire Purchase Deposit 21.15.6 and 12 monthly Hire Purchase Deposit 22.1.6 and 12 monthly payments of 13!8. payments of 151. ALL OTHER TUBES can be supplied at list prices. Many recently reduced. Send for free list or ask for quotation. H.P. available. ALL SENT CARRIAGE AND INSURANCE FREE. 

GRAMOPHONE EQUIPMENT 
ALL LA'T'EST MODELS Hfrc Purchase 

Cash Price Deposit Mthly. Pmts. 
RECORD CHANGERS 

COLLARD Conquest 
(Studio O PU ) ... 27.19. 8 £1.12. 0 6 of £1. 4.7 GARIeARD R('121 
(GC8 PU) £9.19.6 £1.19. 12 of 15 GARRA RD ItC68 
(GCB PU 1 £16. 8. 0 £3. 6. 0 12 of £1. 4.0 GARRARD ÍíC98 
(GCS PU) ... £18.12. 8 £3.15. 8 12 of £1. 7.3 B.S.R. LIA8 Monarch 
(TC8 PU) ... £7. 5. 0 £1. 9. 0 6 of £1. 2.8 BSR UÁ12 Monarch 
(TCE PU) ... £9.19. 8 £1.19. 6 12 of 15'- 

11SIL ÚA12 Monarch 
(TOM Stereo 

SINGLE RECORD PLAYERS 
12 of 16/2 

GARRARD TA (GC8 PU) £8.10. 0 £1.14. 0 Belt Tt'9 (TC8 PU) ... £4.10. 0 21. 5. 0 3 of 21. 5.0 
COLLARD RP584 

(O. P or T PU) .. 28.18.11 21.15.11 12 of 13/7 COLLARD RP594 
(O, P or T PU) ... £9.18. 9 £1.18. 9 12 of 15/- E.M.I. 6 

(Acos Stereo 
PTRANSCR.IPTION UNITS 

0 12 of 10.8 

COLLARD 4T/200 
(TRES PU) ... ... £18.13. 0 £3.15. 0 12 of £1. 7.4 COLLARD 4TR/114/0 
Motor only £13.18. 3 £2.15. 3 12 of £1. 0.5 GARRARD 4HF 
(GCE PU) .. .. £18. 9. 9 £3.15. 9 12 of £1. 7.0 

Many of the above can be supplied for stereo working. See our 
Gramophone Equipment List for details. 

12 of 131- 

NULLARD TAPE PRE- AMPLIFIER- 
This unit is intended for use with an existing amplifier and 
provides all the circuits necessary for tape recording and play- 
back. Instruction manual, giving full constructional inform- 
ation is available price, 2/10, post free. 
COMPLETE KIT containing every item required down to the 
last nut and bolt. First -class items only included. 214.7.0. 
H.P. Deposit 22.17.0 and sLe monthly payments of 22.2.6. 
Kit less valves. £10.19.6. H.P. Deposit. 21.19.6 and six pay- 
ments of £1.13.4. Power Unit kit, 23.19.6. 

LATEST CABY TEST METERS 
Now in stock. CARY SUPREME MULTI -RANGE METERS. 
Made abroad. We can confldrntly recommend these meters 
as being accurate, well made and very good value for money. 
MODEL A -10. Sensitivity 
2.000 ohms per volt A.C. and D.C. 
Five voltage ranges le -1.000 
volts A.C. and D.C. Three D.C. 
current ranges .5 -250 ma. Two 
resistance ranges. Size 511n. x 
a11n. x 1fin. Price. £4.17.8. 
A.P. Deposit 21.7.6 and three 
monthly payments of 21.8.8. 
MODEL B -20. Sensitivity 
4.000 ohms per volt.A.C. and D.C. 
Voltage ranges -Five D.C. 10- 
1,000 volts, Four A.C. 10 -1,000 
volts. Four D.C. current ranges. 
.5-250 ma. Four resistance ranges. 
Price £8.10.0. H.P. Deposit 
£2 and three monthly payments 
of £1.13.4. 
Illustrated leaflet giving full details 
of both models free upon request. 

WAITS 1tADIO 
(MAIL ORDER) LTD. 

LATEST AVO TEST METERS---:--- 
AVO METER MODEL 8. The finest multi -range meter avail- able. 29.000 ohms per volt on D.C. ranges. Eight D.C. Voltage ranges 2.5 v. to 2.500 v. Seven D.C. current ranges 50 mi. I amps. to 10 amps. Seven A.C. Voltage ranges 2.5 v. to 2,5cí Four current ranges 100 mA. to 10 amps. Three resista, ranges. Fully detailed leaflet available. Price 223.10.0. II Deposit 24.14.0 and 12 monthly payments of 21.14.6. Yrl with leather carrying case, £27.8.0. H.Y. Deposit £5.8.0 
12 payments of 22.0.4. Other AVO Meters available include the Model 7. 219.10.0. A.P. Deposit £3.18.0 and 12 payments of 21.8.8 and the Multi - minor price 29.10.0. H.P. Deposit 21.18.0 and 12 monthly payments of 14.4. 

JASON FM TUNER 
There are no less than four different Jason FM Tuner Kits now available to the Home Constructor. Brief details are given here and individual lists on any are available free. 
MOST IMPORTANT. We take great pains to see that the kits 
we supply are absolutely complete in every detail and also that all components supplied are entirely suitable in every way. This accounts for 
ditlerences in price you may notice between our prices and those of. some of our com- petitors. THIS SHOULD BE 
BORNE IN MIND WHEN COM- 
PARING PRICES. 
Hire Purchase Terms available. FMT2 & 3 

STANDARD TUNERS 
STANDARD TUNER. FMT1. The very popular tuner wh' is supplied with a chassis assembly fitted with a vold ham m. finish front panel and glass dial. Employs four EF91 'alt. External power supply is required. Complete kit £6.10.' Power pack kit. 39/ -. STANDARD TUNER IN SHELF MOUNTING ('A,.l. FMT2. This is a new version of the above tuner. The cire: has been brought up to date and is built Into the very attra - tive shelf mounting case of the new Fringe Tuner mentioned below. The circuit uses four EF80 valves and the power supply can be built into the case if desired. Complete Kit 57.17.6 without power supply components. £9.16.0. with power supply. MERCURY SWITCHED TUNER. This is a tuner in chassis form which has a three position switch for the three 
BC programmes. 

Uses one ECF80 and four EF80 valves. 
power supply is required. Complete Kit 29.19.0. Power Pack Kit 39/ -. 

FRINGE TUNERS 
NEW FRINGE TUNER IN SHELF MOUNTING ('.ASE. FMT3. This is an entirely new Fringe Tuner and is supplied complete with a very attractive green shelf mounting case with Perspex dial. The tuner Is fitted with variable AFC. Internal power supply if desired. Valves used are one FCC81 and five EFEO. Complete Kit £9.19.6 without power supply components. 211.18.0 with power supply. 

INSTRUCTION MANUALS 
All our kits include the appropriate instruction manual. All available separately as follows: - 
Manual covering both Standard Tuners and the new Fringe Area model. 2,10 : " Mercury." 2'3. All post free. 

Hire Purchase Terms are available on any item. Repayments may be spread over 3, 8 or 12 months. Details as follows : Three months : Deposit 8/- in the E. Service charge 5!;, but minimum charge 10 / -. Six and Twelve months : Deposit 4/- in the L. Service charge 10%, but minimum charge 20/ -. 
Terms of Business. -Cash with order or C.O.D. Postage extra under £3. We charge C.O.D. orders as follows. Up to £3. postage and C.O.D. fee minimum 2/8. Over £3 and under £5, C.O.D. only L6. Over £5 no charge. 

54 CHURCH STREET, WEYBRIDGE, SURREY 
Telephone Weybridge 4556 

Please note : Postal business only from this address. 
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CONSTRUCTORS 

CORNER 

ENSURE SUCCESS WITH R.C.S. 
SENSATIONAL RESULTS WITH 2TRANSISTORS Explore the world 

on short -wave radio 
(10 -100 m) ' 

FOR 
ONLY 35e- 

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 

30f- 
CRYSTAL RECEIVER 

Covers M/W Band 

All components 10,6 including case 
for 

Ideal for the beginner 

* 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 PLANS, 2/ -. 
Total building cost, including transis- 6216 tors, wire, etc.. ` 
BUILD THIS AMAZING RADIO 

POWERFUL ! PERSONAL ! PORTABLE ! * 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. 

35/- 

Post and packing: Under I0/- add 9d.: under 40/- add 1/6: over POST FREE 

Trade Enquiries R.C.S. PRODUCTS (RADIO) LTD. 11, OLIVER RD., LONDON, E.17. 
Welcomed 

Mail Order 
Only 

23. 

f;;) 
TOTTENHAM COURT ROAD, LONDON, W.I. TEL,: MUSEUM 345112 

The "Petite" 
PORTABLE 

MAY BE BUILT FOR 

£7.7.0 
Plus p. & p. 3 -. 

BATTERIES EXTRA. 
H.T. I0 /- (Type 6126) or 
equivalent L.T. 1/6 (Type 
AD35) or equivalent. 
*Size only 8in. x Bin. x 
4bin. 
*Instruction book 1/6. 

THE BEREC 
The ' Beret ' Battery Receiver for only 
E4.19.6, plus 5/- p. & p., or E1.0.0 
dep. and 5 mthly pymts of 19/ -. Suitable 
for use in the home or where normal 
electricity supply is not available, re- 
markable reception on med. and short 
wa'ebands, using DK92, DF92, DAF96, 
DL96, latest type min. Battery Valves : operates on an external 
8.103 Battery or equiv. Housed in an attractive, two -tone metal 

case. Size II!, x 7!. x 51in. BATTERY EXTRA 18/6 

OUR NEW BRANCH AT 
309 EDGWARE ROAD, W.2. 

Telephone PAD 6963 

The Famous Cossor 3 watt 
AUDIO AMPLIFIER KIT 562K 

Original Price 0.15.0. 

PRICE £5.19.65 p. 2/6 

This Kit assembled will provide a 

compact versatile Amplifier which - 
incorporates the most up -to -date 
pre -assembled printed circuit and 
is suitable for operation from 
Radio, Microphone or Gramo- 

phone. The circuit design includes negative feedback, valve 
line -up 6V4, 6BQ5, EF86. Two Loudspeakers are used, i.e., 10in. 

x 6in. Elliptical and 4in. Treble, ensuring high quality output, 
suitable for use on 200/250 v. A.C. mains. All items are 

supplied, including Loudspeakers, Knobs and Escutcheon, with 
full assembly instructions and in maker's original cartons. 

Convert your Battery Portable to A.C. mains operation 
with the Cossor MU2 Battery Eliminator. 
This unit is assembled and supplied with Oft. of Mains Lead and unit 
Torpedo type of On /Off Switch. Housed in 2 metal containers 
approximately the same size as the AD.35 and 8.126 batteries 
and suitable for Receivers using 1.4 volt L.T. and 90 volt H.T. 

ORIGINAL PRICE 3 gns. 
OUR PRICE for a limited period, 37/6, plus 2/- p. & p. 
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The Editor does not necessarily agree with 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 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT UNDER- 
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. If a 
postal reply is required a stamped and addressed envelope 
must be enclosed with the coupon from page iii of cover. 

Interference 
SIR, -I think you are right in your comment 

in the December, 1959, issue, by saying that 
interference on A.M. medium and long waves 
can only be stopped (or partly stopped) by closer 
control of frequencies and number of stations 
operating. All this deserves a conference of all 
countries concerned and must include the USSR 
(which has hundreds of stations). The chance 
of any agreement is very small, I think. What is 
needed is as follows: each country should be 
given three or four channels to broadcast high - 
powered transmissions. The main part of listen- 
ing to home transmissions should be done on 
V.H.F. which at present is cheap. The medium 
wave perhaps could be made larger say 165 -700m 
and each country should do its- part to stop 
interference from morse, etc. We can only hope 
that something will be done sooner or later about 
the problem which grows worse each year. -M. 
REYNOLDS (Nailsea). 

The "Old Days" 
SIR, -It is obvious that amateur radio is not 

all that it used to be. This is because all 
" modern " components have to be soldered. In 
many cases there is very little of anything left, 
to solder on to! Many amateurs have no facilities 
for soldering. Many are not allowed to solder. 

Again, modern components are dull and 
uninteresting in appearance. An article is 
described as a " capacitor " and has much wonder- 
ful scientific data tagged on. The latter no doubt 
is correct. But it will appear to be just a plain 
common roll, covered in paraffin wax, and with 
a wire sticking out of each end. 

" Condensers " used to be well designed and 
interesting -looking pieces of apparatus. They 
had screwing -down holes, efficient terminals, and 
soldering tags. They were brand new in appear- 
ance, wrapped in tissue paper, and packed in 
attfactive cartons. Therefore they sold well! 

Resistances had metal cones at each end. To 
change a resistance, one had only to remove one 
from its clips and replace it with another. What 
magnificent ' iron- shrouded transformers there 
were. Variable condensers were veritable master- 
pieces. Coils were composite and shielded 
triumphs ! 

In those days there was also the sense of the 
marvellous to attract the amateur. 1 well 
remember the excitement which reigned when he 
" giant " 5XX station, with its 14kW, was about 
to take the air. I listened in with a crystal set. 
based on a 12 X 4in. cardboard former wound 
with 24 gauge D.C.C. wire. I think we half 
expected loud speaker results!. I was gratified. 
however, to receive loud and clear telephone 
signals; much better than those previously 
received from the London station. 

Valves were quite good in those days. 
Especially when the new " dull -emitters " were 
introduced. 

The experimenter with battery and transistor 
sets, who does not wish to solder, should obtain 
some small oblong electrical connectors. 
These have a central hole. which enabtes them 
to be bolted to the chassis with small gauge bolts. 
They completely obviate the need to bend wires 
on condensers and resistances and can also 
be removed and replaced at will. 

Use a larger chassis! One with components 
widely spaced gives a set a quite impressive 
appearance. Far more so than does a small 
chassis, containing all the wires and components. 
in more or less a jumbled heap. -A. TROWBRIDCGE 
(Staines). 

Capacitors 
SIR, -I am a beginner to radio and I would 

like somebody of your readers to help me. 
Suppose that I need an 8µF. 600VW condenser 
and that nothing of the kind is available. Can I 
put two 16µF, 300VW condensers in series so 
that I will obtain an 8µF 600VW condenser from 
them? In my opinion I am right and I wonder of 
any of your readers will agree. -JOSEPH MtrsUD 
(Flat 1, Block XI, Hubbard Flats, Cospicua. 
Malta, G.C.). 

Radio Sound 
SIR, --There have been numerous letters about 

radio sound on A.F. amplifiers. The radio 
sound in most cases is due to the fact that anode 
bend rectification is taking place. This is most 
probably due to the fact that the bias resistor 
in one stage has deteriorated so that the valve 
is biased up to nearly cut off point and is hence 
acting as an anode bend detector. It could also 
be due to wrong choice of bias resistor value in 
the first case. The fact that different stations are 
received can only be due to the fact that the 
" mike " head is acting as a tuned circuit and 
with difference in the length of cable there will 
be a difference in frequency received. 
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If any other SWL of my own age (14) could 
take the trouble to correspond with me I should 
be pleased to hear from him. -W. J. WHITE (14, 
Pollard Close, Chigwell, Essex). 

27Mcis Transmitter 

SIR, -I constructed the 27Mc /s pocket trans - 
mitter as published in the December edition 

of PRACTICAL WIRELESS, and found it to work 
quite satisfactory. I then converted the trans- 
mitter for mains use. using an R.F. pentode triode 
connected, cathode keying. I found that a 

50c /s mains hum was being transmitted, so I 
included an A.F. choke in the anode circuit. This 
worked extremely well, but when I was working 
the transmitter I noticed that another signal was 
behind my own. I then sent out a continuous 
signal, and found that when my transmitter was 
in operation other stations transmitting speech 
and music came in behind, but when I switched 
my transmitter off they stopped. This did not 
only occur on 27Mc/s but on many frequencies. 
Can any reader give an explanation of this ?- 
C. GODDARD (Wallington, Surrey). 

Using the RF24 

SIR,- Several queries have been received 
regarding the coil data of the RF24 unit. 

Several of the RF24 and RF25 units on the 
surplus market have been modified to cover the 
frequency ranges of the RF26 and RF27 units. 
The coil details required are as follows: 

R.F. grid coil. 14; turns 22s.w.g. tinned 
copper with three turn link interwound at earth 
end. 

Mixer coil: 82 turns 22s.w.g. tinned copper. - 
D. PRATT, G3KEP and D. NOBLE, G3MAW 
(Yorkshire). 

Mains Polarity 

Q112.,-With reference to G. F. Watt's letter on 
..7 mains polarity (December, 1959, issue), I 
should say that there would be no possibility of 
the Supply Authority changing the phases over 
at the Power Station or Sub- station, for that 
matter, as this would have disastrous effects, such 
as three -phase motors being reversed. Also on 
a single -phase supply the polarity of the switching 
of lights, also plugs. would be reversed; this 
also would result in the neutral being broken at 
the switch positions instead of the live side. 

There is a possibilty of the mains round G. F. 
Watt's area being out of balance; this could be 
caused by too many consumers on the same 
phase, causing a leakage on the neutral, which 
could have a potential of several volts between 
neutral and earth. depending on this out of 
balance. This may be the explanation for the 
ripple of which Mr. G. F. Watts complains. 

I was also interested in Mr. G. Y. Kingdon's 
letter in the November issue, and fully agree 
with him regarding earthing and more stress 
being placed on the correct connections of live and 
neutral and earth terminals of plugs, as all modern 
three -pin plugs and socket outlets are marked 

L," " N " and " E." It is always advisable 
to test the socket outlet to find the polarity, as 

quite often these are connected the wrong way 
round. even when the job has been done by a so- 
called electrician. 

I was also interested in Mr. W. Pascoe's com- 
ments on earth connections. and he makes a 
rather interesting point where miniature circuit 
breakers are employed on some modern installa- 
tions. Where the radio set is an A.C. type with 
the three core lead connected to a mains earth 
system and also an independent outside earth, it 

does appear that this would create a parallel 
earth depending on the resistance of the two 
earths, therefore, affecting the working of the 
miniature circuit breaker. I intend taking this 
matter up with someone who is an authority on 
circuit breakers. -A. DEARDEN (Johannesburg, 
S. Africa). 

Transistors v. Valves 

SIR, -Being an ardent supporter of the valve, 
I would like to make a few points in its 

favour. 
Transistor sets cannot beat F.M. mains valve 

sets as far as reproduction and good tone are 
concerned, because as yet transistors do not work 
so well at high frequencies, and it would be 
difficult for a transistor set to beat the tone and 
volume of an ordinary five -valve superhet. 

Although mains sets do not work as soon as 
they are switched on, one should not compare 
transistor sets with mains superhets. Battery 
sets, on the other hand, work instantaneously like 
transistor sets. 

Although transistors have many points in their 
favour, such as small size and low power con- 
sumption, valves are being made smaller, and are 
taking less current. Perhaps a power supply to 
heat the cathode could be completely eliminated 
by further research into " cold- cathode " valves. 
If there was no need for a filament battery, there 
would be few advantages for transistors. -D. C. 
HAIGH (Bradford, York). 

SIR.- Recent letters from readers prompt me to 
offer a few remarks. On transistors. I would 

say that I have experimented with them for the 
past three years, having always tried to get a 
lot from the least, and like them. 

I have achieved a certain success, being able to 
receive stations from all over Europe, plus 
Tangier. on all wavelengths down to 30m; this 
on a crystal and transistor circuit with a 75ft. 
aerial about 20ft. high. and a counterpoise type 
earth, as I find it very much better than 
a " grounded " earth. Tapped coil and switch are 
employed in both aerial and tuned circuits and 
output is boosted by a transformer. 

I have tried many of the circuits which have 
been published in previous issues of PRACTICAL 
WIRELESS and have made many very good 
receivers -some without resistors. 

The volume from the two circuits is terrific. 
But. like Capt. Graham and -others remark, 
break- through persists, from powerful stations. and 
in my area the local Third tries to swamp every- 
thing. 
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FOR VALVES - TUBES AND COMPONENTS - BY RETURN POST SERVICE 

ACEPEN 6/6 
ATP4 3/6 
AZ I 10/- 
AZ31 10/- 
AZ4I 13/11 
B36 15/- 
CL4 12/6 
CL33 19/3 
CY3I 16/7 
CV73 4/- 
DAF96 8/9 
DF96 8/9 
DH63 7/6 
DK96 8/9 
DL96 8/9 
DM70 7/6 
EA50 1/6 
EABC80 9/- 
EAF42 10/6 
EB34 2/- 
EB41 8/6 
EB91 6/6 
EBC33 6/9 
EBC4I 9/6 
EBC8I 11/4 
EBC90 12/7 
EBC91 12/7 
EBF80 9/9 
EBF89 9/6 
EBL21 23/3 
EBL3I 23/3 
ECC8I 8/- 
ECC82 7/6 
ECC83 9/- 
ECC84 10/. 
ECC85 9/6 

ECF80 12/- 
ECF82 13/- 
ECH21 23/3 
EC}-135 23/3 
ECH42 9/6 
ECH8I 9/- 
ECH83 13/11 
ECL80 10/- 
ECL82 12/6 
ECL83 19/3 
EF22 8/6 
EF36 S/- 
EF37A 15/- 
EF39 5/9 
EF40 14/6 
EF4I 9/9 
EF42 11/- 
EF50 4/- 
EF50SYL 7/- 
EFS4 6/- 
EF55 10/- 
EF80 7/6 
EF85 7/6 
EF86 13/- 
EF89 8/9 

EF9I (BVA) 
/9 

76 
EL32 5%6 

EL33 14/- 
EL38 26/6 
EL4I 10/6 
EL42 10/6 
EL8I 16/7 
EL83 19/11 
EL84 9/- 

EM34 9/6 
EM80 10/- 
EM81 10/6 
EYSI 10/- 
EY81 13/3 
EY86 10/- 
EZ40 7/6 
EZ4I 7/6 
EZ80 7/- 
EZ81 7/- 
EZ90 7/6 
E1148 2/- 
FW4/500 

10/- 
GZ32 12 - 
H30 S/- 
H63 10/- 
HL23DD 8/6 
HL22 6/6 
K4ON 9/.. 
KF3S 8/6 
KT2 S/- 
KT24 S/- 
KT33C 8/6 
KT36 29/10 
KT61 13/6 
KT63 7/6 
KT66 17/6 
KTW6I 6/6 
KTW63 7/6 
KTZ4I 3/6 
MH4I 6/9 
MLA 8/6 
MSP4/5 7/6 
MSP4/7 7/6 
N78 19/11 
OZ4 5/6 
P6I 3/6 
PABC80 

13/11 
PCC84 9/- 
PCF80 9/6 
PCF82 12/6 
PCF84 16/7 
PCL82 12/- 

PCL83 14/6 UCC84 D5 12/6 6BW7 8/6 
PL36 15/. 10/11 D6 12/6 6C4 6/- 
PL8I 12/6 UCC85 10/6 HSGT 10/6 6C5GT 6/6 
PL82 8/6 UCF80 16/7 L4 6/6 6C6 5/- 
PL83 11/6 UCH2I 23/3 NS 10/6 6C31 7/6 
PX25 12/6 UCH42 10/6 RS 7/6 6CD6G 
PY32 17/II UCH8I 10/6 54 10/6 29/10 
PY80 7/6 UCL83 13/6 SS 6/6 6D6 5/- 
PY8I 8/6 UF4I 9/- T4 6/- 6CH6 10/6 
PY82 7/- UF89 9/- 2C26 1/6 6F6G 7/6 
PY83 8/6 UL41 10/- 2X2 4/6 6F6M 7/6 
PZ30 19/11 UL44 26/6 3A4 7/- 6F1 14/- 
PEN4VA UL46 26/6 3A5 12/6 6F13 I4/- 

12/6 UL84 9/- 3A8GT 6/- 6F15 14/- 
PEN25 6/- UU6 19/11 3D6 S/- 6F33 7/6 
PEN46 7/- UU8 26/6 6H6 2/6 
PEN220A UYIN 12/6 3Q5GT 9/6 6H6GT 2/6 

4/- UY41 7/6 354 7/6 6J5GT 5/- 
PENA4 12/6 UY85 7/- 3V4 8/6 6J5M 6/6 
PM I2M 8/- VPI3C 3/6 4D1 3/- 
QP2I S/- VP133 IS/- SR4GY 9/6 6ñG 6/6 
SP4I 3/- VR22 5U4G 6/6 6)7M 9/- 
SP6I 3/- 5V4 11/6 6K7G 4/- 
SP4/5 10/6 V) P23 6/6 5Y3G 8/- 6K7M 6/9 
SP4/7 10/6 VP4I 8/6 SY3GT 8/- 6K8G 7/6 
TP25 10/- VR 105/30 8/- SZ4G 9/- 6K6GT 7/- 
U10 10/6 VRI16 4/- 6A7 10/- 6K7GT 5/9 
U14 8/6 VR150/30 6A8G 9/- 6K8GT 10/- 
U16 12/6 7/6 6AC7 6/6 61(25 19/11 
U22 8/- V U I20A 3/6 GAGS 5/6 6L6G 8/- 
U25 14/- VU39 6AK5 6/6 6L6M 8/6 
U45 15/- 
050 8/- 

(MO 12/ 14B/9 6AL5 5/6 
6AM5 7/6 

6L7G 7/6 
6L18 11/6 

U76 8/- VUIII 2/6 6AM6 4/6 6M1 17/3 
U191 11/6 W76 7/6 6AQ5 7/6 6N7GT 7/6 
U339 12/- W77 8/6 6AT6 8/6 6PI 19/3 
U403 16/7 W729 10/6 6AU6 10/6 6P28 26/6 
U404 11/4 Y63 9/- 6B8G 4/- 6Q7G 7/6 
U801 29/10 
UABC8010/- 
UAF42 9+6 
UBGf I 9/- 
UBC81 11/4 
UBF80 9/6 

Z309 7/6 
Z359 7/6 
IA3 3/6 
IA7GT 12/6 
IC2 11/6 

6BA6 7/6 
68E6 8/- 
68G6G 23/3 
6BH6 9/- 
6BJ6 9/- 
6BR7 1216 

6Q7GT 9/6 
6SA7GT 8/- 
65G7 7/6 
6SH7 6/- 
6SJ7 8/6 
6SK7 6/- 

UC92 13/3 I C5GT 12/6 68W6 9/- 6SL7GT 8/- 

6SN7GT 7/6 
6SQ7 9/3 
6U4GT 12/- 
6U5G 8/6 
6U7G 8/6 
6V6G 6/- 
6V6GT 7/9 
6X4 7/6 
6X5G 7/- 
6X5GT 7/- 
6/30L2 12/6 
7B6 10/6 
787 8/6 
788 6/- 
7C5 8/- 
7C6 8/- 
7D6 13/6 
7H7 9/- 
7Q7 9/- 
757 9/6 
7Y4 8/6 
8D2 2/9 
9D2 3/6 
0C1 17/3 
0C2 17/6 
OD2 12/- 
OFI 12/6 
OLDII 12¡- 
OPI3 17/6 
2A6 6/6 
2AT6 10/6 
2AT7 7/6 
2AU6 8/- 
2AU7 8/- 
2AX7 8/- 
2BA6 9/- 
2BE6 9/- 
2C8 9/- 
2H6 3/6 
2J5GT 3/- 
2J7GT 10/6 
2K7GT 7/6 
2K8GT 13/6 
2Q7GT 7/6 
2SG7 7/6 

12SH7 6/- 
12517 6/- 
12SK7 6/- 
12SL7 87- 
12SN7GT 

15'- 
12SQ7 8/6 
1457 17/- 
15D2 7/9 
19AQ5 9/9 
20D1 15/3 
20P1 26/6 
25A6G 10/6 
25L6GT 10/- 
25Z4 9/6 
25Z5 8/- 
25Z6 10/- 
275U 19/Il 
30C1 10/6 
30F5 10/6 
30FL1 10/6 
30P4 15/- 
30P12 12/6 
30P16 9/6 
30PLI 12/6 
35L6GT 10/- 
25Y5 9/9 
35W4 7/6 
35Z4GT 8/- 
42 8/- 
35Z3 16/7 
35Z5GT 9/- 
5005 11/6 
50L6GT 8/6 
75 11/6 
77 7/6 
80 8/6 
I42BT 3/6 
210DDT 4/6 
210VPT 3/6 
807 6/6 
954 2/- 
955 4/- 
956 3/6 
5763 9/- 

RECORD PLAYER UNIT 
BSR Monarch Model UA8. 
4 -speed 10 records .capacity, 
Ful -Fi turnover crystal cart- 
ridge. L6.19.6. 
DPDT TOGGLE 
SWITCHES (BY CUTLER 
HAMMER) 2/6 ea. 
100 Resistors Asstd. J, } and I 
watt. 12/6 packet. Wireless 
World Valve Data Book 5/- ea. 
Post 4d. Data TV fault finding 
book (illustrated), 5/ -, post 4d. 
MICRO SWITCHES, 3/9 ea. 
BATTERY BUZZERS, 3/9 ea. 
MORSE KEYS, 3/- each. 
0-I mA. Panel Mounting 
Meters, 22/6. 
MULTI -WAY CABLE, S 
colour coded cables -one 
screened for inter -chassis con- 
nection, I/- per yard. 
ACOS CRYSTAL PICKUP 
TYPE GP S4/2, complete with 
turnover crystal cartridge and 
crystal styli HP37 /I or HGP59/ 
50, 29/6 complete. 
BEST QUALITY RECORD- 
ING TAPE. 600 foot reel, 
15/- ; 1,200 foot reel, 23/- ; 
1,800 foot reel, extra play, 
37/6. 

RECTIFIERS FOR 
BATTERY 

CHARGERS 

12 v. I amp. 4/3 
12 v. 2 amp. ... 7/- 
12 3 10/6 v. amp. ... 
12 v. 4 amp. ... (2/- 
12 v. 5 amp. ... 14/6 

ALPHA 
MISCELLANEOUS 
TRANSFORMERS AND 
CHOKES HEATER 
TRANSFORMERS 
+Primary 220 /240 volts. 
2 volt } amp. ... ... 
2 volt 3 amp. ... 
4 volt 1} amp. ... 
6.3 volt I } amp. 
6.3 volt 3 amp. 
12 volt I amp. ... 
4 volt 3 amp. ... 
5 volt 2 amp. ... 
6.3 volt x amp. 

5/- 
8/3 
5/6 
6/9 

10% 
S/9 

10/- 
10/- 
S/6 

CHARGER 
TRANSFORMERS 
Tapped Primary 200/240 v. 
Secondary 3.5 v., 9 v. and 17 v. 
I amp. type ... ... 13/6 

2 amp. type ... ... IS /6 
4 amp. type ... ... 21/- 
6 amp. type ... 32/6 

Post 2/ -. 

OUTPUT 
TRANSFORMERS 

ELSTONE OT /3 for Mullard. 
3 watt amplifier, 25/- 
ELSTONE OT /6 (Low Load), 
45/ -. 
ELSTONE OT /8 (Normal 
Load), 45/ -. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

ACOS MICROPHONES 
Acos .Mic 39/1. Crystal Stick 
Microphones for use as a hand, 
desk or floor stand units, for 
high quality recording, broad- 
casting and public address 
work. List price 45.5.0. OUR 
PRICE 39/6, with stand 47/6, 
with floor stand adaptor 52/6, 
postage 1/6. Acos Mic 40, as 
supplied with most modern 
tape recorders, with folding 
rest and 8ft. lead, response 
40 -6,000 c.o.s. Listed at 35/ -. 
OUR PRICE 25/ -. 

TELEVISION TUBES 
Regunned Tubes 12 months 
guarantee. Most types avad- 
able, e.g.. MW 43/64, f6. 
CRM 141, 45.10.0. CRM 171. 
E6. Carriage and Insurance lOe.. 

CATALOGUE. 
Our 1960 catalogu^ is now 
available, please send 1/- In 
stamps for your ',slay. 

TERMS : Cash with order or 
C.O.D. Postage and Packing 
charges extra; as follows: Orders 
value 10/- add II -, 20/- add I/O ; 
40/- add 2 - ; ES 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 I p.m. 
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For " Thermion's " information, until last week 
when I had a check and change, I was using as 
long wave coupling. a coil I wound by hand in 
1923 and I have more components of that vintage. 
I also held one of the 15s. experimental licences 
of that time, and I listen to ships on a one valve 
circuit using a very old 2V valve and can log 
every ship, shore station including Scottish. - 
W. M. MACKENZIE (Gosport, Hants). 

Correspondents Wanted 

SIR, 
-I am 21 years of age and I am a qualified 

radio engineer. I am also working in the 
Police Radio Office as a radio engineer. I want 

. to correspond with any boys of any age who 

WIRELESS March, 1960 

are interested in radio subjects. -ASHAK KAPUR 

(Ph. Police Radio Office. Simla -2). 
SIR: I am 25 years of age and am very 

7 interested in radio and record changer 
repairs. I would like to correspond with radio 
technicians of any age anywhere. All letters 
received will be answered promptly. -DOLAT 
DESAI (P.O. Box 8333, Johannesburg. South 
Africa). 

Information Required 

SIR: I am seeking information on converting 
7 RF26 unit to 10m. Would anyone who can 
help please contact me ? -G. FOSTER (4, Thompson 
Avenue, Ormskirk. Lancs). 

MEASUREMENTS WITH MULTI - 
RANGE METERS 

(Continued from page 942) 

adjusting the potentiometer the voltmeter should 
be set to read full scale, i.e., 2.5V. The potential 
between the slider and H.T. negative then has a 
reference value of 297.5V. The resistance value 
of the potentiometer is made low so that the 
adjustment is fine otherwise a slight movement of 
the slider would represent many volts and the 
voltmeter could not be accurately adjusted. 

The load is now switched on and if the change 
in voltage is from 300V to 299V then the meter 
reading will decrease from 2.5V to 1.5V. This 
change can then easily be read to a high degree 
of accuracy. 

A.C. Measurements 
The basic moving -coil instrument may be 

modified to measure A.C. by first rectifying the 
A.C. before passing it through the meter move- 
ment. 

Unfortunately the resistance of the rectifier 
varies with the amount of current flowing; at low 
values of current, low scale readings, the forward 
resistance of the rectifier is greater than at high 
scale readings. This effect is unimportant when 
using high voltage ranges as then the required 
high value of series resistor " swamps the 
resistance variations of the rectifier. On low 
voltage ranges the rectifier resistance variation 
become proportionately greater when compared 

0-2.5 
PotenilomtF 

1*_ 

300V 

Fig. 7. - fil accurate metho l for measuring sir all 
changes in voltage. 

to the total circuit resistance and result in a non- 
linear shape of the low end of the scale. 

With the better, and subsequently more expen- 
sive, instrument the difficulty is overcome by using 
a voltage transformer on the low ranges. The 
low input voltage is stepped ùp and then the 
higher value of series resistor is large enough to 
swamp rectifier resistance variations. 

Quoted Accuracies 
In the cheaper instruments the inaccuracies are 

tolerated but are indicated by quoting the calibra- 

Voltage 

80 
40 
20 

8 

Accepted Variation 

76V to 84V 
36V to 44V 
16V to 24V 
4V to 12V 

Error 

10'; o 

206/o 
50% 

tion accuracy of the meter as a percentage of full 
scale reading. Consider a meter, the accuracy of 
which is quoted as. say, 4 per cent. of full scale 
reading. On the 100V range this means a reading 
may vary by ±4V. At f.s.d., the percentage 
error is. of course, only 4 per cent. but the table 
above shows how the percentage error increases 
at voltages less than f.s.d. 

This point should be borne in mind before 
wasting time ¶tying to make a too accurate 
reading. The accuracy cannot be better than the 
accuracy of the instrument. 

Another point to remember is that the moving 
coil instrument measures the mean value of the 
rectified A.C. The value normally required is 

the r.m.s. The average value when multiplied by 
the form factor gives the r.m.s. value. The form 
factor for a sine wave is 1.11 so during calibra- 
tion all mean values are multiplied by 1.11 and 
scale readings are then read as r.m.s. values. 

If the waveform of a measured voltage is not 
a pure sine wave, the form factor will not be 
1.11 and the meter calibration will not be main- 
tained. Two vastly different waveforms may have 
the same mean value but as the form factors 
would be different the r.m.s. values would be 
different although the meter deflection would be 
the same in each case. In practice the error is 

not very great but is mentioned mainly to 
emphasise the errors present when the waveform 
is not a pure sine wave. 
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uPRACTICA 
WIKELESS 

MOR ODNAMS 

/1/818RIlMN 
HOW YOUR CAR WORKS AND HOW TO SERVICE IT 

PRACTICAL WIRELESS 985 

SAVE,1204YEARATIMSTI 
WITH THIS AMAZING DO- IT- YOURSELF GUIDE 

Learn how to ge 
MORE M.P.G. 

In addition to showin 
how you can do yo 
own maintenance a 
repair jobs, this corn 

Servicing prehensive manual is Carburettor packed with practical 
guidance and useful tips that will help you to get more miles per gallon, longe life from batteries and tyres, etc.-the vital " know how " that will save you 
pounds ! 

t Here's the amazing book that will 
help you to SAVE POUNDS -ENJOY 
BETTER MOTORING ! Already prov- 
ing itself indispensable to thousands - 

g experienced motorists and " L "- drivers 
n d alike ! The most helpful, easy -to- follow 

_ book of its kind. Tells, in clear text 
and " see how " pictures, all you need 
to know about how your car works and how to keep it in perfect condition. Saves its low cost hundreds of times 

r over ! Reserve NOW ! Standard Ed., 16/ -, or De Luxe, leathercloth, nominal extra cost of only 2/ -. Prices include postage, packing, etc. 

NEARLY 

30 
SEE HOW 

PICTURES 

320 PAGES 

Learn How Your Car Works 
In order to be a perfect driver and before you can learn how to carry out adjustments of any kind, you need a complete under- standing of how and why every part of your car works. Experts explain, in crystal -clear detail, with unique ` see how " illustrations and " exploded " drawings, the exact construction and work- ing of the various engine parts, the gearbox, transmission, electrical and fuel systems, 
brakes, etc. 

Make sure YOUR car is 
roadworthy ! 

Whether or not your 
car is liable to undergo 
compulsory testing, it 
is vital that you take 
steps NOW to ensure 
that your brakes, 
lights, steering, etc., 
are in thoroughly roadworthy condition. Simply and clearly, 

this book shows you just HOW to set about it ! 

KEEP YOUR CAR YOUNG 
Learn how to reduce wear and tear, obviate the risk of breakdown -add years 
to your car's life ! A complete trouble - tracing chart enables you to recognize the 
danger signals of impending trouble and 
trace them to their source -a step -by -step 
procedure that never fails. 

BUYING A 
CAR ? 

Experts tell you 
what to look for 

when buying a new or secondhand car, what tests to make, points to consider 
for maximum comfort and running 
economy. The £.s.d. of car ownership. 

THE BIGGEST 
MONEY -SAVER EVER! 
Learn from this grand, lavishly illustrated 
volume how to maintain and repair your 
car, and safeguard your valuable invest- 
ment. Shows how YOU can tackle all kinds of minor repairs and adjustments 
(many major jobs, too !) with complete SUCCESS ! 

CONTENTS INCLUDE: The car simply 
explained; Learning to drive; Carburettors 
and fuel systems; Engine maintenance; 
Fault tracing; Engine repairs and overhaul; 
Electrical equipment; Transmission; 
Chassis and Suspension; Brakes; Steering; 
Wheels and Tyres; Bodywork, etc. 

Get MAXIMUM PERFORMANCE 
Experts show you how 
to care for your car so 
that you get the best 
possible performance 
from it. How to service 
and tune the carburettor, 
simple decarbonizing, 
timing the engine, ig- 
nition servicing and ad- 
justment, etc. 

EXPERT ADVICE 
for `L'- DRIVERS 
All you want to know 
about the car and how to 
drive it. Valuable advice 
that will help you pass the 
Driving Test. 

DO THIS NOW! 
Simply fill in form, in- 
dicating Edition required, 
and post in 2d. stamped, 
unsealed envelope to Dept. 
E.B.23. People's Home 
Library, Basted, Sevenoaks. 
Kent. Otter applies in 
U.K. and Eire only, closes 
March 31. Hurry ! 

Ignition adjustment 
for 

peak performance 

These ma intenance costs, for an 
average " popular " model are on the 
modest side. Now check your own 
savings on 12,000 miles' motoring. 

s. d. £ s. d. 
Every 1,000 miles 

Oiling & greasing 12 0 7 4 0 
Every 3,000 miles 

Wheel change 5 0 I 0 0 
Every 6,000 miles 

Change gearbox 
and rear axle oil 7 0 14 0 
Clean & adjust 
plugs, check and 
adjust tappets 10 0 I 0 0 
Ignition and car- 
burettor check - 
tune engine 35 0 3 10 0 
Check & adjust 
brakes 15 0 1 IO O 

Every 12,000 miles 
Decarbonize and 
grind in valves 5 10 0 

TOTAL SAYING E20 8 

SEND NO ` MONEY NOW! 
To: Dept. E.B.23, People's llome Library, Basted, 
Sevenoaks. Kent. 
WITHOUT OBLIGATION reserve me " Odhams Motor Manual " and send Invoice with " 100% Satis- 
faction or No Charge " Guarantee. 
Cross out Edition NOT required: STANDARD /DE LUXE 
BLOCK LET fI RS 

NAME 
Full Postal 
ADDRESS 

FirnJv affix 

E.B.23/March ',60 
t2td'm 

margin 

k:; 
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MANCHESTER Mail Orders to 29 -31 Moorheld Rd., Leeds, 12. 

R.S. 
Callers to 5 and 7 County (Mecca) Arcade, Briggate; Leeds I 

. BRADFORD & LEEDS 8.10 Brown St. (Market St.), Manchester " Morley' 
Street (Next Majestic Ballroom), Bradford. 

(Leeds) LTD. SENSATIONAL N E 
Terms C.W.O. or C.O.D. No C.O.D. under £1. Post 1/9 under £2, 2/9 under £5. S 

A 
TRANSISTOR 

SELENIUM RECTIFIERS OILER. 3 for 10/9. huge purchase 

F. W. BRIDGE H.T. Types H.W. 
6 /12 v. 1 a 3 11 159 v. 40 ma.... 3/9 

EX. GOVT. MAINS TRANSFORMERS 
Primaries 200-250 v. 50 c.p.s. A.C. 
250 v. 60 m.a., 6.3 v. 2 a., 10/11 
275-0-275 v. 100 ma. 6.3 v. 7 a. 5 v. 3 a 21/9 
3)0-0-30 v. 60 m.a., 6.3 v. 2 a - 11/9 
339-0-303 v. 103 ma.. 6.3 v. 2 a. 5 v. 2 a 18/9 
3500-350 v. 180 m.a. 6.3 v. 5 a., 5 v. 3 a 27/9 
450-0-450 v. 250 m.a. 6.3 v. 3 a.. 6.3 v. 1 a. 

5 v. 6 a 499 

R.S.C. 

6/12 v. 2 a 
6/12 v. 3 a 
8/12v.4a 
6/12 v. 6 a 
6112 v. 10 a 
6'12v.15a 
2', v. 2 a 

6 11 2S 0 v. 50 m. a.... 3/11 
250 v. 60 m.a.... 4/11 

9 9 250 v. 80 m.a.... 5/11 
12'3 250 v. 250 ma. 12/9 
153 CONTACT COOLED 
25 9 250 v. 80 m.a. H.W. 

5 9 6'11. 250 v. 75 m.a. 
14 9 F.W. (Bridge) ll. 

BATTERY CHARGING EQUIPMENT 
ASSEMBLED CHARGERS 

6 v.l amp 199 
6v. or 12 v.l amp 299 
6 v. 2 amps 
8 V. or 12 v. 2 amps 38/9 
6 v. or 12 v. 3 amps. with am- 

meter meter 
Above ready for use. With mains and 
output leads. Carr. 3/6. 

HEAVY DUTY CHARGER KIT. 
6'12 v. 6 amps. variable output. 
Consisting of Mains Transformer 

-200 -230 -250 v. ; F.W. (Bridge) 
Selenium Rectifier : Ammeter, Multi 
Position Switch with Knob : Panels, 
Plugs, Fuses. Fuseholder, and circuit, 
5919. Carr. 4/8. 

EX -GOVT. CASES. Size 14- 10-Olin. high. Well ventilated, 
black crackle finished. undrilled cover. IDEAL FOR BAT - 

COULD BCHARGER D FOR AMPINSTRUMENT IFIER. Only 8 9 plus 
OR 

postage. 

2 v 19 a h EX -GOVT. ACCUMULATORS. New, boxed. 

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 ea /9 and ready for 
use with Carr. 5'- 
mains and output 
leads. Terms: 
Deposit 13/3 and 5 
monthly payments 
13 3. 

enables us to offer Brand New, Guara 
teed Brimar TS1 Audio Transistors 
at a small fraction of list price. 
TELEVISION RECTIFIERS. 250 v. 
200 m.a. small size. Only 6/9 ea. 
RE- ENTRANT SPEAKERS. Tannin'. 
8 watt. 7.5 ohms. Only 19/6 each. Or 
35'- per pair. 

P ECCES.T Brand new, completeFwith 
ear insert and lead. Only 15/6 each. 

All for A.C. Mains 200 -250 v., 50 ccs. 
Guaranteed 12 months. 

BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former, F.W. Bridge, Metal 
Rectifier. well ventilated steel 
case. Fuses, Fuse -holders. 
Grommets, panels and circuit. 
Carr. 3/6 extra. 
6 v. or 12 v. 1 amp 24'9 
As above, with Ammeter 32'9 
6 v.2amps 25/9 
6 v. or 12 v. 2 amps 31/6 
6 v. or 12 v. 2 amps. inclu- 

sive of Ammeter 42/9 
6 v. or 12 v. 4 amps 53/9 
6 v. or 12 v. 4 amps. with 
Ammeter and variable charge 
rate selector, 59'9. 
CHARGER AMMETERS. 
0 -1.5 a., 0-3 a.. 0 -4 a., 0 -7 a.. 
0-25 a.. 0 -60 a.. 8'9. 

ASSEMBLED 
CHARGER 

6 V. or 12 v. 

2 amps. 
Fitted Ammeter 
and selector 
plug for 6 V. or 
12 v. Louvred 
metal case, fin- 
ished attractive 
hammer blue. 
Ready for use. With mains 
and output 
leads. Double 
Fused. 

' w / 
Carr. 3/9. 49 9 

Only 5'6 each, 3 for 15/ -, post 2/6. 6 for 27/8, cary. 3/6. 

SUPPLY D.C. KIT. 12 risttfir arlfeoirs metal ca e, ai s ra s , F.W. Bridge Rectifier. 2ushde 
and fuses. Change Direction switch, variable Speed regulator and 
circuit. For 200 -250 v. A.C. mains. Suitable for Electric Trains, 
etc. Limited number available at 33/9. 

STANDARD JACK PLUGS. With 4ft. screened lead, 1/11 ea' 
5 CORED FLEX. Rubber insulated. 14/36, 1,3 yd., 50/- 50 yds. 
TRANSISTORS. Audio Type. 616 R.F.. 12 6 ; Power type. 
2 watts, V15.10P, 1719. Mullard OC71. 10' -: 0072. 16'9: X13102, 
XB104, 10 / -. Most types at bargain prices. Diodes OA61, GD3. 3/9. 
REPANCO CONSTRUCTIONAL ENVELOPES AND PARTS 
IN STOCK. Parts for 3 Dee 3 Transistor Radio, £3 -6-6. 
Mini -Seven 7 Transistor Pocket Portable. 10 Gns.- 
TURNOVER STEREO/ MONAURAL-PICK -UP HEADS, by 
Acos. Suitable for norrhal 78, 45, or 331 r.p.m. records or for stereo 
type. Sapphire Stylii. Will fit 

45, 
B.S.R., Collaro and Steer 

Galaxy Record Changers. Only 49'9. 

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

(Medium and Long Waves.) Size 41 x 31x 
in. Variable sensitivity control. High gain 

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. 39,6, post free. 

AMAZON THREE TRANSISTOR 
POCKET RADIO 

Covers 100 to SQO metres and Short Waves. 
New improved. super sensitive 5 -stage reflexed circuit. 
EDISWAN transistors. Pocket sized case 4¡ x 3 z I din. Ferrite rod 

aerial. Case body in black polystyrene with contrasting grille in 

red. Complete kit with easy build diagrams and " Sonotone " 
dynamic miniature earpiece with moulded insert. 72/6. p.p. 2/6. 

"The tonal quality and bass response is surprisingly good." - 
Midlands customer. 

" RECO " PUSH - PULL FOUR 
TRANSISTOR KIT 

(Medium and Long Waves with two Short Wave Coils FREE.) 

Case size as PP5. 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 1st grade 
EDISWAN TRANSISTORS and 3 volt 
battery, .5.3,6, p.p. 2/6. 

RADIO EXCHANGE CO. 27 

" RECO " PUSH -PULL FIVE 
TRANSISTOR KIT 

(Size 6r x 4: x I (in.) Medium, Long Waves and Trawler Band. 
Indoors or outdoors this brilliant radio brings Home and 
Continental Stations to your fingertips. High Grade Sin. 
Moving Coil Speaker. Regenerative receiver with EDISWAN 
TRANSISTORS. Push -Pull Output Stage. High Gain Ferrite Rod 
Aerial. Gleaming Pale Blue Polystyrene Case with Contrasting 
Speaker Grille in Red. Complete Kit with Pencell battery and 
easy build diagrams, etc., £6.9.6; p.p. 2/6. 

A customer in Dorset writes -" Makes fine cor radio." 

" RECO " TRANSIGEN THREE 
TRANSISTOR KIT 

(Case as PPS.) (Medium, Long Waves and Trawler Band.) 
Entirely self -contained no external 
aerial required. Fitted Super High 
Gain Ferrite Rod Aerial. R.F. Stage, 
EDISWAN TRANSISTORS. On test : 

tuned in Home, Light, Third, Radio 
Luxembourg, 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 B.A. Reproducer 
and battery, 75/ -, p.p. 2/6. Or with " Sonotone " super dynamic 
miniature earpiece. 79/6. 

" RECO " INJECTOBOOST 
Add an R.F. stage to your receiver : bring in those weak stations, 
improve selectivity. Complete kit with XA102 (list 26! -) 

regeneration control, switches, Plastic case, wiring diagram, etc. 
Simple- effective. 29/6, p.p. 1/6. (Not suitable for valve or 
superhet receivers.) 

AFTER SALES SERVICE. 

Circuits and price list for above kits, 2/6. 

HARPUR ST., BEDFORD. Telephone 2367 
Closed I o/c Saturdays. 
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KINGSMERE SUPPLIES LIMITED 
Insured Post 1 / -, over E2 Free. (Export extra.) MAIL ORDER HOUSE 

Built to the highest specifications, 
these chassis offer 
the finest value 
to the en- 
thusiast. 

Matched 

ALL BRITISH RADIOGRAM 
CHASSIS. 3 WAVEBANDS 

S MULLARD VALVES 
ECH81, EF89, EBC81, EL84, EZ80 
Brand new and guar. A.C. 200/250 
v. Short- Medium -Long -Gram. P.U. 
High Q dust core coils. Latest 
circuit technique. AVC and neg. 
feedback. 4 watts. Chassis size 
13 x 6 x 7in. high. Aligned and 
calibrated ready for use. Quality 
at Low Cost. Chassis isolated. 
H.P. Dep. CS and five monthly of El. 

Leaflets S.A.E. OUR PRICE £9 -9 -0 
DULCI 6 VALVE AM -FM MODEL £18 -18 -0 

Speakers, Sin., 61in., Bin. 17/6 ea. 10in. 25/ , 
90-DAY 
GUARANTEE VALVES ALLNEW ND 

6/6 716 1/6 5/6 
5U4 6Q7G 954 IS5 
6K8G 12AX7 EA5O IT4 
6147M EF41 E1148 6K6GT 
6V6G EL4I 6H6GT 807 
6X5G EL84 2/6 SP6I 
6AM6 EZ40 6K7G 6AC7M 

SPECIAL PRICE PER SET 
6K8G, 6K7G, 6Q7G, 6V6G, 6X5G ... 27/6 
1R5, 174, IS5, 3V4 or 3S4 ... .. 2716 
Matched Pairs 6V6G, IS / -. EL84, 17/6 
Valve Boxes, All Sizes 2/- doz. 
Carbon Pots. 5K to 2M, 2/6 : DP. 4/ -. 
BSR 4 -SPEED SINGLE PLAYER 
Model TU9. Our bargain price, 90,E -. 
Cut out board, 12jin. x 16jin., 5 / -. 

987 

TERMS : Remit with Order or C.O.D. 

BRAND NEW 

AND BOXED 

OUR PRICE 

£6 -19 -6 
G.A.B. WI.LLL'S k'INLS'1 4 -PEED AUTOCHANGER 

IDEAL FOR USE WITH OUR CHASSIS 
H.P. Dep. 13.10.0 and four monthly of LI. 

Stereo- monaural model LI extra 

ALFA MULTIMETER 
Pocket size 5) x 3 x I /in. 

300 microamp F.S.D. Sin. Scale. 
17 Ranges. 3,330 ohms per volt. 
A.C. Volts. 0 to 1,200 v. in 5 ranges. 
D.C. Volts. 0 to 1,200 v. in 5 ranges. 
D.C. C . 0 to 300 m.a. in 3 ranges. 
Resistance. 0 to 20 K and 0 to 2 meg. 
Decibels. -20 to +23 db. and +20 to 
+37 db. 

Complete with leads and prods. Uses 
No. 8 battery. Fully Guaranteed. 

REDUCED PRICE £5 -19 -6 

FAMOUS MAKE 
LONG PLAY PLASTIC 

RECORDING TAPE 
On universal fitting plastic spools, for all 
recorders single and double track. 5C 
extra play at standard prices. 
7in. spool 1,700ft. tape, our price IS'- 
5) in. spool 1,200ft. cape, our price 28/.. 
Sin. spool PSOft. tape, our price 21 - 

MSS Sin. spool 225ft., price 7/6 

STANDARD PLASTIC TAPE 
7in, spool 1.200ft. tape, 21/- 
Sin. spool 600ft. tape, IS /- 
Spare Plastic Reels. All sizes 3'- each. FOAMCOURT WAYE, FERRING, WORTHING, SUSSEX. 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

offers training in 

RADIO 

TELEVISION 

AND ELECTRONICS 

(a) Full -time One Year Course in Radio and 
Television. College course in basic principles 
for prospective servicing engineers. 
The next course commences on 26th April, 
1960, and enrolments are now being accepted. 
Following course commences on 6th Septem- 
ber, 1960. 

(b) Home -Study Courses in Radio, Television 
and Telecommunications Engineering up to 
City and Guilds Final Certificate. Some 
courses include constructional kits and prac- 
tical exercises. 
(c) Kits -of -parts with full constructional in- 
structions. 

For details of the above, write to: 
The Principal, P.10, 

THE PEMBRIDGE COLLEGE 
OF ELECTRONICS 

34a Hereford Road, London, W.2 
PC/ 10 
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SOLDERING IRONS 

PRACTICAL WIRELESS March, 1960 

for 240 VOLTS 
or 6v. 12v. 24v. 23v. 50v. 

I 10v. 120v. 200v. & 230v. 

BIT SIZES AVAILABLE .04", 332", 5; 32", 3 16" & 3 16"H.D. 

Any voltage as listed fitted 
with any bit size can be 

supplied. Please state 
your exact require - 
ments when ordering. 
Specially developed to 
prevent damage to 
components whilst 
soldering, the Pre- 
cision iron is a 

must when sol- 
dering Transis- 
tors, Printed 
Circuits and 
Miniature 
Components. 

Weight loz. 
Length 6_" 

Send to: 

Low Voltage 
Irons (6 -28 
v.), 25/- 

each. 
Mains Type 
(50 -240 v.), 
29/6 each. 

Stands, 12/6 
each. 

All prices 
P.P. 

Detailed 
Catalogue 
sent on 
request. 

A.N.T.E.X., 7, Idol Lane, Lonaon, E.C.3 

MANsion House 2716 

SOUTHERN RADIO'S WIRELESS BARGAINS 
ATTACHMENTS for "18 " Transreceivers. ALL BRAND NEW. 
HEADPHONES, 15,'6 ; HAND MICROPHONE, 12/6 ; AERIALS, 
5f- ; SET OF 6 VALVES, 30/ -. 
CONDENSERS. 100 Assorted. Mica, Tubular, etc. NEW 15/ 

CONTACTOR TIME SWITCHES. 2 impulses per sec., 
in 

case 
11/6 

REMOTE CONTACTOR. For use with above 7/6 

LUFBRA HOLE CUTTERS. Adjustable r to 3f,". For Metal, 
Plastic. etc - 7/- 
MAGNETS. Strong Bar Type. 2" x 1 ". 1/6 each. 
MORSE PRACTICE SET. TAPPER with BUZZER on Base. 

Complete with Battery. BRAND NEW 12/6 

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, 1 

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, If- each. Customers ordering 12 crystals can be 

supplied with lists of frequencies available for their choice. 
RECORDING BLANKS. New "Emidisc," ready for use. 13" 

6/- each. Quantity of 15 in metal case E4. 

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 Covers both Hemispheres. 5/6. 

TI154 TRANSMITTERS. Complete, NEW condition, in Transit 
case E2.5.0 
TRANSPARENT MAP CASES, Plastic. 14" x 102 ". 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, 5/- ; 

WEBBING, 4/- ; HAVERSACKS, S/- ; VALVES, A.R.P.12, 4/6 ; 

A.T.P.4, 3/6. Set of FIVE VALVES, 19/- the set. 
POST OR CARRIAGE EXTRA. FULL LIST OF RADIO BOOKS, ETC., 3d. 

SOUTHERN RADIO SUPPLY LTD. 
II, LITTLE NEWPORT ST., LONDON, W.C.2. GER. 6653 

TELETRON 
TAPEJAK 

The first Tran- 
sistorized Radio 
Tuner, specially 
designed for use 

with Tape Re- 
corders. Con- 
verts your Re- 

corder to a high 
quality Radio re- 
ceiver. Direct 
Recording on 

Tape. 

5 "x32 "xIl ". 
* Hi -h sensitivity. * Twin Tuned Circuits. * Pre -setting for M.W. Programmes. * Fixed Tuned for 1,500 M. * Switched programme selector. 
* Self powered. 

Tested and ready for use. 

£5.9.0. BATTERY EXTRA. 

THE 
TELETRON CO. LTD., 

I12B, Station Rd., Londoi, E.4 

'Phone : SIL. 0835. 

RES /CAP. BRIDGE p3 &!-2,_ 

Checks all types of resistors, condensers 
6 RANGES 

Built in I hour. Direct reading 
READY CALIBRATED 

Scamp for details of this and other kits. 

RADIO MAIL (Dept. PW) 
Raleigh Mews, Raleigh Street, Nottingham 

A Complete Service . . . 

Apart front making chassis, panels 
and rotary switches to individual 
requirements we supply all the 
" odds and ends," including bolts, 
nuts, capacitors, resistors, transistor 
components, valves and items for the 
service engineer and constructor by 
the leading makers. By return of 
post service. 

CATALOGUE No. 11 

56 pages with 108 photographic 
illustrations with over 2,000 new 
guaranteed lines by leading makers, 
9d. post free. You cannot afford 
to be without it. 
Denco, Repanco, J.B., T.C.C., 
Woden, Elac, McMurdo, Radio - 
spares, Eddystone, Elstone, Bulgin, 
Belling & Lee, Hunts, Sorad, Acos, 
Brown, Mullard. Igranic, Cossor, 
Taylor. Ayo. Henley, E.M.I., etc. 

SOUTHERN RADIO & 
ELECTRICAL SUPPLIES 
SORAD WORKS REDLYNCH 

SALISBURY ' WILTS. 

ETTERI ANSG 
POWER UNITS. Input 5. . 

D.('. :3311 v.. I20 tot.. 
A .rl t. 

Potted trans.: tel I. I,.. 
soi.. input 

-`1:1 

377,41.:, 25/ -. N p \`b: \I P:'l'l', I: I_,I' : ].t'. lupus 
lac,. 530 v Ont pm . \., Iv,'.- EA:um. 6J.1, 11X3 

yu:i, 22 -34 n u s. 4' Th. g51 luit,. ,upper- line.] 

e 

hinged e tit.; l 7 35 -. MONITOR 58 
comprising Indicator 248 :uni Power Unit 675. 
Valves a-t'RI:tvn. .: P;P:.u. Crr::a. , 
EE:174, 1iV1;. F ;-s'' .-,.I 2'31 -4C. 1' t'I'Ju,. 
Twit nil.. each I_ s ' I`1iu., 1,13 fi 

,controls : Brill, l'uau., T.B. liy,ansiou 
"Y " shift. "N "hilt II,,,,. T.R. 1120k ver.. 
A.c.nt.t% s,. itch, -5''':,11111. molt iplierdl.'ider. 

input, trig.. and Y2 input. Voltmeter 
centre gent. ,, ai'tun. " X," " Y " and " C " on 
"jumpers " at rear. 2:10 v. A.1'. input. atilt 
IM-way Cable and °mill, ruble. Cathode probe 
nit exits, 178, 28,10s. IRail 'L, o. RELAYS 

/I r either 316. INDICATORS. Iypc /177. " /h 
ITT.. 1 1"1191. _IYR!e' 37 6 Ip. p. 1, . 

it \'/'ut.,:m Iul in. lull 
' 

u'.ueti, . 

i i'1 I,r, RIO. a 

o - . r., -t 7 Type I. fini Yatx _/r . 

:00J6, 165'6, I /1;5':,1. 1;110I,3I1:1'9I. 
Rr EIi i' t euerat,r and 26 kr /s. xis), 451- 
7/01. Type 07 with VCR317: 111 valves, 30 - 

(Roil 7nu. HEADPHONES, CLR. 713. u tln:I 
Noise Limiter assetnblies, with valve, 3,8. 
NEW M.C. METERS, 3I in. round flush. 50trA. 
70/-: IuunA.. 85 Sm A.. 551 -: 2 mi. 
(rectified/. 451 -. 21 in.. I tuA., 2218: "1,.500n1Á 
:too mA, each 8'5- , in. 20 v. A.t'., 18/6: 2 

40 v.. 818: 3011 V. 1.1 '. 21in., 15/ -. VIBRATORS, 
Mallory 116341' l'! ,. 4 -pin, 7 /8: ti Y. 3- 
pin reversible. 

h°Blbuo 
R1187/101 ...ditto.. 

l 10 
-u (Rai d 

d. SCR522 Mothil.tiun or Priver 
27/10/- (Rail 

either 7,6. 
MORSE TRAINER SET with buazer and key 

0,1 ter 41 v. battery. 8 /8. 
I' tNl, Ft NW' IRIES S.A.E. please. Term,. 

t'. It .u. Postage extra. Immediate despatch. 

('nits,. mal Post W. A. BENSON (PWI, 138 

Ratbbone Road, Liverpool. 15. 
('allrr.s SUPERADIO Whitechapelt LTD.. 118 
Whitechapel, Liverpool, 2. Ria t I C,u 
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RSI 
MAIL ORDER DEPARTMENT 

211 Streatham Road, Mitcham, Surrey. 
ALL VALVES LISTED ARE NEW STOCK 

1'ernu C.W.O. or C.O.D. Pontage. 3d. per valve. 
MITCHAM 8201. 

AC'TH1 ECC85 9'8 34'9 ECF80 
AC/TP 12'6 

32,6 ECF82 
AZl 15,8 12'8 AZ31 10'8 ECH:3 
B36 21'- 27110 
C1C 8'8 ECH21 
CBL31 21 - 22%- CCH35 ECH35 9- 

19 6 ECH42 
C1,33 186 10.- CY1 15 9 ECHR1 9- CY31 159 ECH8.3 9 6 
D41 12 6 ECL80 9- 
DAC32 6 - 

ECL82 

DAF9110$ ECL83 1125 6- 

DAF96 g 6 EF9 21 - 

DF.33 10 6 
EF37A 

DF91 5 - EF313 5 - DF92 7 - EF40 15 - DF96 96 EF41 9 3 
DH77 8 3 EF42 10 6 DK32 21 - EF50, A 
DK91 9 - 4 6 
DK92 9 6 EF50 E 4 - DK96 10 - EF80 7'- DL33 9'- EF85 ^- DL35 12 6 EF66 11'- DIM 9 6 EF69 10 - DL92 8 6 EF91 5'- DL93 7- EF92 5 - DL94 9- EF93 g DL96 9 6 EF95 15 - DW4/500 EF98 10 - 12 6 EL33 18 6 EABC&1 EL37 18 8 
EAF42 

.6 EL38 23 A 

10- EL92 108 EB41 7B EL81 14 9 

ÉBC1T.3 
5_ F.I,84 7- 

ELIO 8 6 EBC41 9.3 
EBC81 EM34 10'- 

1 
EM80 10 - 6 

EBC9083 EM81 10 - 
EBF80 9 6 EM84 12 6 EBF83 9 6 EM85 12,6 EBF89 9: - EY51 9/- EBL21 EY83 14/8 

EY86 9 8 EBL31 
21/6 EZ40 7 6 ECC39 

EZ41 7 6 
ECC4015/8 E7.80 , 6 

1/- EZ61 7 6 
ECC81 8.'- EZ90 ^. g 
ECC82 9,6 F02 ß1 - 
ECC83 9/6 FC2A 21r 
ECC84 9/6 FC13C 21/- 

FW41500 
101- 

GZ30 10,8 
GZ32 1118 
0Z34 13/8 
HABC80 

10'- 
HF93 9'- 
HK90 9.6 
HL41DD 

13'6 
HL133DD 

10- 
HY90 8 - 
1W4;350 

10 - 
IW4i500 

10/- 
KT33C 

KT55 22 8 
KT66 17/8 
MKT9- 
7 Pin 17/6 
MKT4- 
5 pin 17/6 
MUI4 9- 
MX40 17,6 
N78 17,6 
N339 25,,8 
N369A 

17,8 
96 

PABC80 
12%8 

PCC84 9'8 
PC085 

12`6 
PCC88 20'- 

pCFBOlÓlB 
PCF821U8 
PCL82 

11,8 
PCL83 121- 
PCL84 

14,6 
PEN4DD 

22!8 
PEN4VA 

17;6 
PEN25 

10.'6 
PENA4 

17/6 
PL36 lb/- 
PL38 23/9 
PL81 1419 
PL82 $r- 2PL83 10/8 
PM24M 

21/9 
PX9 21/- 
PX25 30/- 

PY32 15/8 
PY80 8.6 
PY81 78 
PY82 81- 
PY83 8/6 
PZ30 18/6 
SP41 3/6 
(Ex. Gov.) 
SP61 3/6 
(Ex. Gov.) 
TH4B 27.6 
TY86F 

186 
U10 12;6 
U14 15 9 
U18/20 

10 - 
U24 29,6 
U25 16 6 

U52 12 
6 

U78 
7 

U191 20 - 
U403 116 
U709 8- 
U801 29 - 
UABC80 

8 - 
UAF92 9,6 
UB41 8- 
UBC4I 9 6 
UBC81 

10;- 
UBF80 9/6 
UBF89 8;8 
UCC84 

186 
UCC85 

10'- 
UCFÖ019r6 

UCH21 
01'- 

UCH429'- 
UCH81 9'- 
UCL82 

12'6 
UCL03 

UF41 
23 6 

UF42 
1196- UF80 un, 9:. 

UF86 14,g 
UF89 8/- 
UL41 .9'- 
UL94 24 G 

UL46 21 
C'' UUB 26 - 

UY21 15 6 
UY41 7 6 
UY85 7 6 
W81 22 6 

RECTIFIERS 

X78 21'- 
X79 21 - 
Z77 5- 
ZIT? 146 
1C1 9 - 
1C2 9/6 
1NSG'l' 

10'6 
IP11 81- 
1R5 9r- 
1S4 9/8 
1S5 9/- 
3Q4 81- 
3Q5GT 

10/8 
3V4 9/- 
5U4 7/- 
5V40 9/6 
5Y3GT 8,6 

fA7G 18 6 
6AM6 5'- 
6BW7 6 6 
6BX6 7'- 
6D2 5 - 
6F12 5'- 
6J5GT 4 6 
6J7GT 9 6 
6K7G 4 - 

7 61(30 6 
6Q7G 8- 
6SL7GT 

6 6 
6SN7GT 

5;8 
6U4GT 

11 6 
6V60 5 - 
7B7 8;- 

C6 S:- 
7S7 10,6 
7Y4 7/6 
12A118 10'- 
12ATï 8i- 
12AU7 ,y.- 
12AX7 9 6 
12wB117 15 - 

A6 1° G 

25L6C'i'0 

25Z9G ^ f 
57,5 9( 

25Z6G'l' 
10 P 

35L6(:'i' ] - 

£- 
90SUA 15'- 
50CD6G 

21- 
50L6 9 - 
813 50 - 

RM. 6/- RM4B DRM2B 14A97 23 6 (14RA1 -2- 
RM2 81- 16/6 14/6 14A100 6 7) 22/- DRM3B F0101 181 - RM3 9/- DRM1B 21/- 24 - (14RA1 -2- RM4 16/6 12/6 14A86 17/- FC31 21 - 8 -2) 
SENI) FOR LISTS. Quotations given for any types not listed. Obsolete and old types a special ty. 

JUST RELEASED 

REPANCO TRANSISTOR AMPLIFIER 
AND 

FEEDER UNIT CIRCUITS 
Envelope of theoretical and practical layout diagrams or : 

350/500 milliwatt Transistor Amplifier. 
Simple T.R.F. Band Pass Feeder Unit. 
Medium wave T.R.F. Feeder Unit with R.F. Stage. 
Medium and Long wave Unit with R.F. Stage. 
Medium and Long wave Superhet Feeder Unit. 
Microphone Preamplifier. 

Send now 2/- (post free) for envelope. 

RADIO EXPERIMENTAL PRODUCTS LTD. 
33, MUCH PARK STREET, COVENTRY 

Me it/EK/ 
MOTEK 
TAPE DECK 

989 

Patents pending 

Incorporating many new features and a 
greater frequency response. 

boA 
Now restyled in two cones of grey - 
you must see the new, attractive 
Motek K.10. 

* Frequency response better than 
40 c /s- 12,000 c/s at 7.5" per sec. 
with extremely low hum pick -up. 

* Enlarged drive wheel on the rev . 
counter ensures accurate tape 
positioning. 

MOTEK 
mezFed 6ett&. 

Pecotdo- 
MODERN TECHNI ta, ZTES 

Wedmore St., London, N.19. Tel : ARChway 3114. 
Please send for brochure of K.IO. 
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990 PRACTICAL WIRELESS 

REPANCO 
EASY -TO -BUILD RECEIVERS 

Envelope 
The R.E.P. One -valve Radio ... ... ... 9d. 

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, 3- transistor Pocket Radio... ... 1'3 

Mini -7, Mk. II. 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 ... ... -.. 2j- 
Transistor Amplifier and Feeder Unit Circuits ... 1/6 

Please add towards postage. 

COMPONENTS 

COILS : DRX1, DRR2, DRM3, SH4, " R," X08, 

X015. F.M., XLI, XMA16, XMFI7, XLA18, XLFI9. 
AERIALS : FRI, FS2, FS3, FS4. 

I.F.T'S.: MSE, TCG, SE. OTI, TT2, TT3, XT6, XT7. 

TRANSFORMERS : MOTI, TT4, TT5, TT9, TT1O. 

TT! I, TTI2, TT13, TTI4, TT20, TT2I, TT22, TT23, 

TT24, TT25. 

For details of these and other Components send 6d. 

in stamps for our 1960 Catalogue. 

Mail Order and Trade 

RADPRODUCTS,IfLTD TAL 

33 Much Park St., 
C O V E N T R Y 

Tel.. 62572 

Wholesale Enquiries and Export: 
REPANCO, LTD. 

O'Brien's Buildings, 
203 -269 Foleshill Rd., 

C O V E N T R Y 
Tel. : 40594 

March, 1960 

G1AK : This Month's Bargains 
VARIABLE CONDENSERS 

All Brass with Ceramic End Plates and Ball Race Bearings. 
50 pf., 5/9 ; 100 pf., 6/6 ; 160 pt., 7i6 ; 250 pf., 8/6 and 

300 pl., 9/6. P. & P. 1/6/ Designed for the S W. constructor. 

REPANCO MINIATURE COMPONENTS 
Full Ronge in Stock. 

TRANSMITTER 
214/234 
(5 

switched 

/RECEIVER AN /PPN -2. Frequency 
Mc's. Complete in carrying pack, with 9 valves 

-3A5, 3.155, 1 -IR5). 

DUAL VIBRATOR PACKS (2 v.), HS 30 'PHONES and 

ANTENNA, full instruction book, 63.19.6, cary. 7/6. 

HEADPHONES H.R. TYPE. 4,000 ohms, very sensitive. 
ONLY 12/6 pr. P. & P. 1/6. C.L.R. Type (low res.), 816. 

P. & P. 1/6. 

ABSORPTION WAVEMETERS. 300 to 3,500 Mc/s in 3 

bands, marked on scale. Complete with indicator 
bulb. A MUST for any Ham shack. ONLY 19/6, post free. 

2 METER 5 ELEMENT BEAM, W.S. Yagi, complete in 

box with 1 " -21" masthead bracket. PRICE 49/ -. P. & P. 3/6. 

SUPER LOW LOSS AERAXIAL CABLE, 1/8 yd. 

P. & P. l'6. 
ROTARY CONVERTERS. 6 v. input, 250 v., 125 mA 
output. ONLY 17:6. P. & P. 3 -. 

CHAS. H. YOUNG LTD. 
THE COMPONENT SPECIALISTS 

Dept. " P," 110, Dale End, Birmingham, 4. ICEN 1635) 

(No C.O.D. under LI pleo,e.) (By return Service.) 

A1JyT j1J NEW IITEEDi 'GUARA TEED 

I SETS 
1115. 1SS. 1T4, 3S4. 3V4 DAF91, DF91. DK91, DK92,DL92, DL94, any 4 for 25 - 

DAF96, DF96, DK96. DL96 4 tor 31 6 

6K7G. 6106G. 6Q7G, 6V6G. 6X50. or 5Y3G ... .. 5 for 27- 

IAT'.'. 1 12 - 6L1 169 25Z4G 9- 
111 / 9 6 6L18 12'3 25Z6GT 9 8 

I it5GT 10 - 6P25 9'- 30C1 8.- 
1NSGT 10 - 6Q7G 7 8 30L1 8 - 
1 WI 8 9 6Q7GT 9'6 35L6GT 10 - 

164 9 - 6SL7GT 6 6 35Z4GT 6'- 
135 6 3 6SN7GT 4,9 35Z5GT 8 6 
1T4 5 3 6U4GT 11'- 43 12'6 
11.75 6 6 6V60 5'6 50CD6G 26.9 
3A5 10 6 6V6GT 7/6 50L6GT 9'- 
3Q4 6 6 6X4 8/9 ÁZ31 9/3 
3S4 6 9 6X5GT 8'- B36 819 

3V4 6 7B7 8'- CL33 13/9 
8!- DAC32 1 5U4G 5 3 7CS 0'- 

5V4G 10 3 7C6 81- DAF91 6,3 
5Y3GT 6 7117 8i- DAF96 8,6 
5Z4G 9 8 757 919 DCC90 10'8 
6AL5 3 9 7Y4 8/- DF33 
6AM5 5'- 10C1 14/6 DF91 5/3 
6AM6 3 9 10C2 17/6 DF96 8.8 

6AT6 7 3 12A118 1016 DH77 7/3 
6BA6 6.- 12AT7 6/9 DK32 12/- 
68E6 6 - 12A1.16 76 DK40 141- 
6ßH6 6 9 12AU7 66 DK91 8.9 
68 .76 6- 12AX7 7'- DK92 8'6 
6B87 10'6 128A6 8 - DK96 816 
6BW6 10 - 12K7GT 5'6 DL33 9/- 
6BW7 6'6 12K8GT 11 6 DL35 1116 
6CD6G 26 9 12Q7GT 5 6 DL92 6'9 
6F1 14 6 12Z3 7'6 DL94 7'6 
6F6G 8 6 14S7 18 9 DL96 8/6 
6F13 12 6 19AQ5 7 6 EABC80 7'8 
6F14 17 6 20F2 17.8 EAC91 81- 

61C7G 3 9 20L1 17/6 EAF42 9/8 
6K7GT 6 - 25460 11'- E891 3'9 
6K8G 6 9 23T.6GT 9'8 5BC33 7:- 

READ ERN RADIO Post 6d. per valve 
.` extra. 

Any. Parcel insured 
Agalnet Damage íö 

24, COLBERG PLACE; STAMFORD HILL, Tram:, w, c:::_a. 

LONDON, N.16. STA. 4587 Any C, extra. el 218 

EBC41 88 
EBF80 8- 
E13E139 8/9 
EBL21 20/6 
EC92 11/- 
ECC81 5'9 
ECC82 8/8 
ECC83 71- 
ECC84 8'9 
ECC85 9/8 
ECF80 11/6 
ECF82 101- 
ECH21 20/6 
ECH35 8'9 
ECH42 918 
ECH81 8/8 
ECL80 8/6 
ECL82 10/- 
EF39 5/6 
EF41 9'6 
EF42 11/6 
EF80 8/6 
EF85 6/9 
EF86 111- 
EF89 8i- 
EF91 3/9 
EF92 4'6 
EL33 10-- 
EL38 21/6 
EL41 9- 
EL42 10/6 
EL84 8/- 
EM34 8/6 
EM80 91- 
EM81 91- 
EM84 10/- 
EY51 9'3 

EY86 8'3 
EZ40 6/9 
EZ41 7'8 
EZ80 6'3 
EZ81 7 - 
FW41500 8l- 
GZ32 9'- 
KT33C 71- 
KT41 1418 
KT61 10/- 
KT63 618 
KT71 12/6 

MU14 8/8 

N 8 18l6 
PCC84 8/- 
PCC89 141- 
PCF80 8/- 
PCF82 913 
PCL82 9'3 
PCL83 11/9 
PCL84 8/- 
PENA4 11/- 
PEN36C 9/8 
PEN45 8/- 
PEN46 5'6 
PL36 13'- 
PL38 14/6 
PL81 10'- 
PL82 7/6 
PL83 8'6 
PY32 12.- 
PY80 7/6 
PY81 8 9 
PY82 7'- 
PY83 8.- 

PZ3n 17 - 
SP61 316 
T41 15 6 
U25 12 - 
050 ^6 
052 53 
U76 6 8 

UABC80 8.6 
UAF42 9 6 
UBC41 7 9 
UBF80 9 6 
LTBF89 8-6 
UBL21 20 6 
UCC84 12 9 
UCC85 8'- 
UCF80 14 - 
001121 20 6 
UCH42 9 

8 6 
UCL82 11'6 
UCL83 13 3 
UF41 9'3 
UF42 8/8 
UF89 716 
UL41 8/- 
UL84 81- 
URIC 8/- 
UY21 141- 
UY41 6/6 
UY85 6/9 
VP4B 9/6 
VP41 8'- 
W76 6/6 
W77 4/8 
X76M 11'6 
Z77 3/9 

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 
importance to those seeking such 
success -compelling qualifications as 

A.M.Brit.I.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A. M. 1. P. E., A.M.I.Mech.E., 
Draughtsmanship (all branches) 
etc., together with particulars of 
our remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

__150,000 SUCCESSES - - -. 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 

LONDON, .!BORN, DON, E C 
j 

S. Africa : P O. Box 9417, WS': 
Australia : P.O. Box 4570, Melbourne 
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Modernise Your Radiogram with an 

4 ito 49400LS Chassis 

It is not at all difficult to fit a new chassis into 
an old radiogram or even to build a completely 
new radiogram into the cabinet of your choice. 
Why bother ? Well, it's less expensive than 
all but the cheapest commercial radiograms 
and you get incomparably better quality into 
the bargain. Aren't those two splendid reasons ? 
It's cheaper AND it's better. 

The name ARMSTRONG is the registered trod[ mark of 
ARMSTRONG WIRELESS & TELEVISION Co. Ltd. 
WARLTERS ROAD, LONDON, N.7 Tel.. NOR 3213 

STEREO 44 (illustrated) 27 GNS. 
8 watts output, 4 each channel Full VHF band 
and medium wave Stereo and monaural inputs for 
all crystal pick -ups, tape record and playback 

Separate bass and treble controls Mullard EL84 
output valves Dual volume control for stereo 
balance. 

AF 208 22 GNS. 
5 watts output Full VHF band (87 -108 me 1 and 
medium wave Switched inputs for different crystal 
pick -ups Inputs for tape record and playback 

Separate bass and treble controls Dimensions 
(as for Stereo 44) 12ín. x 8in. x 7in. high. 

Post this coupon or write for descriptive literature or call at 
our Holloway Showroom for full, unhurried demonstration 
and professional advice on your installation. Open 9 -6 weekdays 
and 9 -5 Saturdays. 

NAME 

ADDRESS 
PMC 

LYONS RADIO 
LTD. 

Dept. M.P., 3, GOLDHAWK ROAD, 
SHEPHERD'S BUSH, LONDON, W.12 

Telephone : SHEpherd'.s Bush 1 729 

TR ANS I.S'POR RADIO RECEIVERS. 
Circuit, Germanium diode plue transistor 
stage of amplification, permeability tuned 
with ferrite rod covering medium and long 
wave transmissions. Requires aerial and 
earth system, short indoor aerial sufficient 
in most areas. Uses pen -light battery, 
amazingly low consumption (0.2 mA.), lasts 
for months. Suitable for use with high or 
medium impedance earphones. Finished in 
attractive plastic case. PRICE ONLY 32/6, 
post 1'9. Extras it required. Double head- 
phones 718. Single earpiece 3/9. Battery 6d., 
post free with Rn. 
POWER UNITS TYPE 325. As fitted in 
many types of Marconi Test Instruments. 
Chassis 71ín. long by (tin., extends from 
back of front panel which is 10 x 5 in. Fitted 
with fuse holders, on /off switch, pilot light 
holder, etc. Input 200-250 v. 50 cps. A.C. 
mains. Output approx. 2g) v. D.C. (tin- 
smoothed) at 75 mA., 6.3 v. A.C. at 3 'A., 
and 4 v. at 2 A. (for standard 4 v. rectifier 
valve MU12 or equiv.). PRICE ONLY 35/- 
(Mint. condition) or 17,8 (Good Condition). 
Rectifier valve. 816. Post 316. Smoothing 
easily added, details supplied if requested. 
PRENTED CIRCUIT KITS. For etching 
your own, these Kits contain over 60 sq. in. 
of laminated board and sufficient chemicals 
to make dozens of printed circuits. The 
comprehensive instruction book supplied 
contains advice and examples on trans- 
lating theoretical circuits into practical layouts for etching. PRICE ONLY 19/8, 
post 1/6. 

IS YOUR T.V. TUBE DIMMING? 
YOU CAN EXTEND THE LIFE OF THAT 
TUBE AND IMPROVE THE PICTURE 

30'- 
Post, packing, 

& ins. 2'6. 

C.W.O. C.O D. 

NO SOLDERING 
ONO WIRING JUST PLUG IN IT'S 
AUTOMATIC IT'S GUARANTEED ! 
We can offer these units for any make of set. 
IMPORTANT. State name, address, & make 
and model no. of set. & tube in block caps. 
SINCLAIR ELECTRONICS, 

Dept. P.W 33, BERWICK ST., W.I. 
Callers Welcome- frode Enquiries Invited, 

WORLD RADIO HANDBOOK 1960 
By Hans Johansen, 15/6. postage 1 / -. Stereo a new book by Briggs, 104, postage 

Practical Transistor Receivers, Book 2. by Sinclair. 7.6, postage 8d. ServieingTranslstor Receivers, by Pettit, 
6/ -, postage 6d. 

Mullard Circuits for Audio Amplifiers, 
8/& postage l0d. 

Amateur Radio Call Rook, 1980. by 
R.S.G.B., 3/9, postage 6d. 

Stereo and HI -Fi as a Pastime, by Gardner, 
15 / -, postage 1 / -. 

The Oscilloscope Book, Iby Bradley, 5 / -, postage 6d. 
Short Wave Receivers, for the Beginner, 

by Data, 81 -, postage 6d. 
Brinier Valve and T.V. Tube Manual, No. 

6, 8 -, postage 8d. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, 

W.C.2. 
(adjoining Lisle Street) 

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 : Ilia 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. 

120(PW360)Green Lanes, Palmers Green 
London, N.13. BOWes Park 1155 ß 

(Nr. The Cock Tavern) 

www.americanradiohistory.com

www.americanradiohistory.com


992 

SOLDIERING 
EQUIPMENT 

BY 

PRACTICAL WIRELESS March, 1960 

PRECISION 
SOLDERING 
INSTRUMENTS 
for the ELECTRONICS 
INDUSTRY 

Comprehensive range 
Robust & Reliable 
Light weight 
Rapid heating 
Bit sizes 3'32in. to 318in. 
` Permabit' or Copper bits 
All voltage ranges 6/7v. to 230/250v. 
Prices from 19/6 

Illustrated is the 25w. 3/16ín. replaceable 
bit model with safety shield. 
British and Foreign Patents. Registered 
designs. Suppliers to H.M. and Foreign 
Governments. Agents throughout the 
world. 
Brochure No. S.10 sent free on request. 
Sole proprietors and manufacturers: 

LIGHT SOLDERING DEVELOPMENTS 
LIMITED 

28, Sydenham Road, Croydon, Surrey. 
Phone: CROydon 8589 Grams: Litesold Croydon 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEW, 
RED 

TESTED 
AND UARANTEED 

lc! 
t'.: 8, 

IFi 8/- 
1F:: 7/8 
IF 8/- 
11,99 -/8 
1L4 8/9 
1Pl 81- 
11,10 7/8 
1E11 7/8 
1R.3 7/8 
195 7/8 
ITS 7/8 II') 8/- 

1/4 SI- 

4 7/6 
5 1 Il: 7/6 

7/8 
5'/.4G 9/8 
GALS 518 
6AM6 4/8 
r,ATfi 718 
6BAr, ^'- 
66E6 71- 
614 R7 9/8 
61397 10/6 

6B\ye 7/8 
G9\C7 7/- 
6E10 9/- 
192 518 
1E12 4/8 
6J7G't 8/8 
6E70 5/8 
6K8G 7)8 
6L6(4 10/8 
6Q7G 7/8 
68i.7GT 7/8 
69N71:T 5I- 
6c6G 7/8 
6X.1 7/- 
6X.51:T 8/- 
sD:; 4/8 
12A118 1018 
12AT6 8/8 
12AT7 7/8 
12)117 7/8 
12AY7 7/8 
129117 14/8 
1 2J7GT 10/- 
12K7cT 8/9 
121066T 

12/6 
12Q7(:T 7/8 

1fiA:, 9/- 
23A6c 10/8 
25L6GT 9/- 
2:7Z4G 9/- 
3UC1 8/- 
301,1 8/- 
35L6GT 9/- 
350'4 8/6 
35Z4GT 8/- 
53KU 11/8 
5-63 9/6 
DAF91 7/8 
DAF96 6/- 
DF91 7/8 
DF96 8/- 
DH76 7/8 
DH77 -/- 
1)H142 8/6 
DH15U 10/- 
DK91 7/8 
DK92 9/- 
MC 91 8/- 
llL92 7/6 
D7.94 7/8 
91.91 8/- 
F.A9f'80 8/8 
1:B91 5/8 

r:ut IL 10/- 
1s9F80 8/8 
ECC81 7/8 
ECC82 7/5 
ECC83 7/8 
ECC84 9/8 
ECF80 10/8 
ECF82 30B 
EC1142 9/- 
ECH81 10/- 
ECL80 10/8 
FF41 91- 
EF80 8/8 
EF8fi 11/- 
EF91 4/6 
EF99 5/6 
El.s 82/8 
F1,41 9/8 
1:1.84 8/6 
E\9I 10/8 
F249 7/8 
F7.R0 7/- 
F:%s1 8/- 
KT::3C 918 

9191 11/8 
917 7/8 

N18 
N19 
PCC84 
PCF80 
PCF82 
PCL82 
PL38 
PL81 
PLO) 
PY81 
PY82 
R19 
C52 
U76 

8/- 
7/6 

10/8 

22 /8 
12/- 
9/- 
8/8 
7/8 

12 /8 
7/8 
7/8 

uta 1- 
UBC41 8/8 
UCH4L 9/8 
í1F41 8/8 
ÚL41 8/8 
UY41 7/8 
w76 8/9 
O"Il^ 8/8 
Xi7 7/8 
X142 9/- 
X I » 9/- 
'/.7, 4/8 
7,917 7/6 

1 

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES D.F. .P. switch. 
3/9 ; B.P.. 3/3 : Less switch. 2/8. Values 10K to :71. Pre net 2/8 -. 

MATCHED PAIRS 
EL84 211 -, 61-60 17'.. FT66 2778. 620'6 181- per pair. Posh Pnll O.P. 

Transformers for .1. -' :: -150 14/8. 11- I'91. 4pe,,ker.- 3D 241. 
SETS OF VALVES 

I1E91. DF91. D: \F91. Io:Il or 1/1,04 2318 
DK96. DEN, D.AF96, D1.98 
1C3, 1F1, IFDI. IPI 321 - 
IR5, 5T4, 105. 371. nr :\'4 28.6 
6E9, 1E7, 67/7, 61"6. 724(7 or 1X51' 27/8 

Postage and packing 8d. Over ti post free. C.O.I' 216. 

IIIGII GAIN 
TRANSISTORS 
BRAND NEW AND GUARANTEED 
Red /Yell. (6 me /s), 8/6. White Spt. (4 me /s), 
7/6, Yell. /Grn., 6/6 (Matched pr. 250 mW), 
13/6. Red Spt., 6/6. 

MINIATURE AMPLIFIER 
3 -stage 4 TRANSISTORS, p.p. output, 
250 mW, for 2 -3 ohm speaker. Ideal for 
Gram., Radio, etc. High gain. Excellent 
quality, uses small 6 v. batt. Easy assembly. 
Full kit, matched Ediswan Transistors, com- 
plete instructions. Brand New Components, 
59/6, p. & p. 1/6. Circuit diagram assembly 
details, 2/6. 
SUB -MIN. ELECTROLYTICS, 2, 4, 8, 
25, 50, 100 mfd., 15 vw., 2/9. 
MIDGET RESISTORS, 4/11 wt. Approved 
values, 31d. 
MIDGET VOL. CONTROLS. Standard 
values, 2/10. With S.P. switch, 4/ -. 
MIDGET ACCUMULATORS. About 
ISin. x lin. x din., 2 v. .27 amp. /hrs. 
Ideal for transistors. etc. 
PLASTIC BOXES with hinged lids : 

41ín. x 3in. x It/in., 2/6, p.p. 1 / -; 51in. x 
35ín, x 1lin., 3/3, p.p. If- ; 75ín. x 31ín. x 
lin., 4/9. p.p. 1 /3. 

PERSPEX..yi®. x 3in. x ;in. Ivory. 1/ -, 
p.p. 6d. 
LOUDSPEAKERS. Perm. mag. 21in., 
19/6. 

Please include sufficient postage when 
ordering. Send 3d. stamp for list of New 

Components. 

BURLAND RADIO ACCESSORIES 
E.: 1947 G3JZ 

ANN'S PLACE, SOUTHWICK, SUSSEX 

B.B.C. - I.T.V. - F.M. AERIALS 
B.B.C. (BAND 1). Tele- 
scopic loft. 19/6. External. 
SID. 28'3. 
LT,V, (BAND 3). 3 Ele- 
ment loft array. 24/ -. 5 
Element, 32/8. Wall 
mounting. 3 Element. 33/9. 
5 Element, 41/3. 
COMBINED B.B.C. + 
I.T.V. Loft 1 +3 Element, 
4113. 1 +5 Element, 49/9. 
Wall mounting, 1 +3 Ele- 
ment. 58/3. ) +5 Element 
63/9. Chimney and mast 

mount ng units also available. 
F.M. (BAND 2). Loft "H," 28 / -. 3 Ele- 
ment loft, 524. S'D loft. 12/8. External 
S/D 26/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 216. Coaxial cable, 
8d. yd. Coaxial plugs, 1/3. Send 6d. 
stamps for illustrated lists. 
K.V.A. ELECTRONICS (Dept. P.W.) 
3B, Godstone Road, Kenley, Surrey 

Quality 
ents FOR CONSTRUCTORS 

capacitors, resistors, coils, valves, diodes, 
controls, chassis, transformers, speakers, 
pickups, cartridges, styli and and all types 
of components in stock. 
52 Page Catalogue Available on Request 

82 Dartford Road, 
Dartford, Kent 

Tel. Dartford 4057 
J. T. FILMER 

Morse Code operating . . . ... as a PROFESSION 
45 years of teaching Morse Code in proof 
of the efficiency of the Candler system. 

Send 3d. stamp for Payment Plans 
and full details of all Courses. 

CANDL.F.R SYSTEM CO. Dept. 5L0 
'lb. Abingdon Road, London, W.S. 
Candler System Co.. Denver, Colorado. U.S.A. 

Amp 

H.A.C. EQUIPMENT 
AN D 

SHORT WAVE KITS 
Famous for over 25 years for 
S.W. Receivers and Kits of Quality. 
H.A.C. were the original suppliers o1 
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 Kit, Model "C." Price 25'- 
Two -valve Kit, Model "E." Price 50'- 
New Addition : Model "K." 1 

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. 

rPOST THIS COUPON NOW ! 

"H.A.C." SHORT -WAVE PRODUCTS 

(Dept. TH), 11, Old Bond Street, 
London. 

Please send me FREE and without 
obligation your 1960 literature. 

NAME 

ADDRESS 
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Çet titeoe 
,À° 

T.R.F. Circuits 
Battery Circuits 
Portable Circuits 
S'het Circuits 
Mains Circuits 
Filter Circuits 
F.M. Tuner 

y CJ in 

It Q 
WIRING 

O,PVQ- 

Single Valve F.M. Tuner. 
'2 Valve F.M. Complete Set. 

Same on Printed Circuit, etc., etc. 
Send Postage I/- (stamps) 

OSMOR COILS are regularly used and recommended by 
designers writing in " Practical Wireless," " Wireless '5 orld 
and " Radio Constructor." Why not follow the ex, erta ? 

cc(1 cons ó, F 
p li ranges 4 tie 'ls C0j4 

TAPE ROD AERIALS 
Yen 

CrOSe -o1. il COILS LOU,S 
er coils 

G 
and l'l s jgCUits 

toc Yat4yistOY Sülrrv,lt+ 
TV 

Midget 1.F. Traus. 
With ferrite cores 

418 Brighton Road, 
South Croydon. 

Telephone CRO 514819 

Special Bargain Offers 
.t (METER MODEL. D' 34 Lange testmeter. D.C. volts 
tu 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 Mn. mirror scale 
and cut out. With battery and leads. Guar. 28.19.8. Post 316. 

I:ItRANTH TESTMETER TYPE Q. An extremely compac 
self - contained multimeter. Volts 0 to 30. 150. 600 AC/DC. with 
additional 0.3 v. DC and 0-15 v. AC .ranges; milli amps 0 to 7.5 
30. 150 and 750 DC; ohms 0 -25 K O. Accuracy BSS first grade. Knife - 
edge pointer and clearly calibrated 21in. scale. 5000 /volt. With 
leads, prods, battery and instructions. In fitted velvet -lined 4 x 
7 x Iin. case. Brand new condition, tested, 52.8. post 216. 

ADVANCE SIGNAL GENERATORS. Type 20. Ex -Govt. 
These fine instruments cover 190 Kc's to 30 Mc's in 6 bands. 
Mod. R.F. C.W. and 400 cps audio outputs are provided. In- 
dividual charts are missing but guidance charts will be 
provided. A.C. Mains. Not new but in good cond. & wkg. order. 
As only a limited no are available CALLERS ONLY. £5.10.0. 

Q5'er. (BC -453 Command Receiver). Covers 190 -550 Refs i IF 85 Re si. 
Ideal for double.superhet conversion, etc. Supplied BRAND NEW 
in original cartons, with all 6 valves and CIRCUIT. 898. Post 3 6. 
R- 1155 -1t, with latest drive. first -class. condition, £7.19.6. 
R- 1155 -L. 212.19.8. Power Packs, £6.10.0. S.A.E. details. 
CR100 COMMUNICATION RECEIVERS. Covers 60 Kc s- 
30 Mc: sin 6 bands. 11 valves. 2 R.F. and 3 I.F. stages. Crystal gate. 
BFO, etc. Ready for 200 -250 v. A.C. mains 2) watts output. for 
3 ohms speaker. SUPERB CONDITION AND OUTSTANDING 
PERFORMANCE l'or ONLY £21. S.A.E. for illustrated details. 
HILO COMMUNICATION RECEIVERS, complete with 9 coils. 
From 18 gis. S.A.E. for full particulars. 

RCA AR -88 SPEAKERS. 30 8In. P.M. speaker in heavy 
black crackled steel cabinet 11 x 10 x 61n. with rubber le, 
SUPER QUALITY unit. BRAND NEW, for ONLY 45; -. P,, 
'MATURE 373 I.F. STRIPS. -For F.M. tuner de" ,- 

P.W.. With 3 of EF91, 2 of EF92 and EB91. A fresh release r. 
us to offer these once again. BRAND NEW with circuit and .wi 
P.W. Reprint, 351-. OR less valves. 121. Post either, 216. 
MOVING ('OIL PHONES. -Finest quality Canadian, with I 
Chamois ear -muffs and leather- cocered,headband. With lead and 
tacit plug. Noise excluding, supremely comfortable, 19 6. post 1 6. 
R.F. UNITS. R.F.26, 17 8; ß.F.27. 22,6. Good condition. Past 
each 3n. NAME. PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS 

CHARLES BRITAIN (RADIO) LTD. ADDRESS 

II Upper Saint Martin's Lane, London, W.C.2 I 

TEMple Bor 0545 L 
Shop Hours 9 -6 p.m. (9 -I p.m. Thursday). Open All Day Saturday. 

WIRELESS 993 

Not only circuit tests 
but everything elec- 
trical can he 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 :- 

only 

32/6 
complete 

PI1 CO LTD. 
WATLING STREET MANCHESTER 4. 

A television course 

for you to study at home 
Entirely new! Practical! 

Bang up to elate! 
THE FAMOUS BENNETT COLLEGE 

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 

OFFERS YOU THIS 

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. 
'tideo frequency amplifiers. 
The TV tuner, turret, incre- 
mental, etc.Television test _ear. 
Television faults. 
For snore details, fill in the 
coupon below. Your studies cost 
little, the book you need is in- 
cluded in the cost. 

r -To THE BENNETT COLLEGE (Dept.Cro4TV Sheffield) 
Please send nie details of the new 

TELEVISION SERVICING COURSE 

AGE 
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V ALV'ES 
INDIVIDUALLY BOXED, BRAND NEW, FACTORY 

TESTED 
FULLY GUARANTEED 

Selection of our stocks of hundreds of types 

MAIL. ORDER SERVICE ONLY 

A3 3/- 6F8G 8i- 12K8 8/6 
A5GT 61- 6F32 8/6 12SC7 7/6 
E7G 6/6 6H6M 3/6 12SG7 7/6 
L4 Si- 615G 4/6 I2SH7 7/6 
LDJS 4/3 6J5GT 5/- 12SJ7 7/6 
SS 5/- 616 4/9 12SK7 7/6 
T4 4/- 6J7G S/- 25A6G 8/6 

2A7 9/- 6K7G 4/- 25Y5 8/6 
2X2 4/- 6K7M 5/9 25Z6G 7/- 
3A4 6/- 6L7 7/6 DAF9I 5/- 
3V4 7/- 6Q7G 6/- DAF96 7/- 
5U4G 6SA7 7/- DF9I 4/6 
5Z4 7/6 6SC7GT 6/6 DK96 7/- 
6AB7 
6AC7 56 6SH7 6/6 DL94 6%6 

6AG5 5/6 6SJ7 5/6 DL96 7/- 
6AJ7 5/- 65J7M 5/6 EABC80 6/6 
6AK5 7/- 6SL7GT 7/- EAF42 7/6 
6AM6 3/- 6SN7GT 6/- EBF80 7/- 
6B7 8/- 6V6G 5/- ECC85 7/6 
6BSG 3/6 6XSG 5/- ECH81 7/3 
6C4 6/- 7B7 6/6 ECL82 9/- 
6C6 5/6 757 ,9/- EF50 5/- 
6D6 6/- 12A6 6/- EF80 5/6 
6F6G 5/- 12J5GT 7/- EF9I 3/6 

EL4I 7/6 
EL84 7/- 
,EL95 8/- 
EM80 8'- 
EM81 8'- 
EZ40 6i- 
EZ80 5,'3 
KT33C 6/- 
KT44 12!6 
KTW6I 6!- 
MHLD6 
OZ4 9/6 
OZ4A I0/- 

PCF80 6j9 
PL81 9/3 
UAF42 8/- 
UBC4I 7/- 
UL84 7/- 
UY85 5/9 
VRI05/30 

VRI50!307!- 
W76 81- 
X24 lb- 

WESTMINSTER TECHNICAL SUPPLIES, 
20'21, LAWRENCE LANE, LONDON, E.C.2. 

Telephone : WAT. 211 I. 

Terms : Cash with Order or C.O.D. 
Add Post & Packing 6d. per Valve, Plus 2/6 per 

parcel C.O.D. 

March, 1960 

For Safety's Sake 
use 

AVO Prodclips 

Pat. No. 748811 

.. with Trigger- 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 reaching and holding test points which are difficult of access. 

Post Free 

15/- 
per pair. 

Suitable for use with AroMeter, Multiminor 
and Avo Electronic Test Meter Leads. 

©LTD AVOCET HOUSE, 
92 -96 VAUXHALL BRIDGE ROAD, LONDON, S.W.1. 

VICtoria 3404 (12 lines) 

A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES. 

NEW 1960 EDITION 

WORLD RADIO 
HANDBOOK 

it for listeners 

9 

NEW 1960 CATALOGUE, If -. 

15/6 Postage I/- 
by O. L. Johansen 

VADE- MECUM, 1959. By P. H. 
Brans. 38, -. Postage 2/-. 

HOW TO INSTALL AND SER- 
VICE AUTO RADIOS. By J. Darr.. 
26/-. Postage If -. 

STEREO HANDBOOK. By G. A 
Briggs. 10 6. Postage 1 / -. 

TAPE RECORDING AND HI -FI 
YEARBOOK, 1959 -60. 6/ -. Postage 
1/-. 

RAPID RADIO REPAIR. By G. W. 
Heath. 23/ -. Postage I /- 

A GUIDE TO AMATEUR RADIO. 
An RSGB Pub. 3/6. Postage 6d. 

RADIO VALVE DATA, 6th Ed. 
Compiled " WW." 5: -. Postage d. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -23 PRAED STREET, 
LONDON, W.2. 

It 

Phone : PADdington 4185. 
Open 6 days 9-6 p.m 

ASTRAL RADIO PRODUCTS 
' 11051E RADIO: 02 -page illustrated 
booklet. Simple wiring instructions for 
Crystal Set, 1, 2, 3 Valuers, 2 / -, post 3d. 
TRF COILS. 7/- pr., post 6d. DUAL 
WAVE HF ('oil with REACTION. 
Specified for ` Sumner All Dry Portable.' 

A.C. Double Triode 1,' etc.. 4 /6, post 3d. 
It'll's Miniature, 1" x 1:-x 21' in cans. Extra 
high ` Q.' Special offer, 9/ -, pr.. post 6d. 
Crystal Set foils. L. & M.W. 2/8, post 3d. 

82 Centurion Road, Brighton 

TRANSISTOR 
SPECIALISTS 
OUR NOTES WILL HELP 
THE BEGINNER AND 

MANY OTHERS 

If you have been disappointed with 
Transistor circuits try the Morco 
Reflex Circuit. 

This and other simple circuits are 
described in our notes sent to anyone 
sending 8d. in stamps to 

MORCO EXPERIMENTAL 
SUPPLIES 

8 and 10, Granville Street, 
Sheffield, 2 

Tel. 27461 

NEW VALVES ! 
Guaranteed Set Tested 

24 HOUR SERVICE 
SRS, 155. 1T4. 3S4, 3V4, DAF9l. 1)F91, DK91 
D1C92. DI.92, DL94. SET of 4, 24 6. 
DAF96. DF96, DK96, DL96. SET of 4, 31' -. 

1D5 9 - DL33 9 - PCF82 9 - 
1R5 6 6 0L35 10 6 PCL82 9 - 
185 6- DL92 6 9 PCL83 11 6 
1T4 4 9 DL94 7 3 PENA4 11 - 
354 6 9 DL96 7 11 PEN36C 8 6 
3V4 ^ 3 EBC41 8 6 PL36 13 - 
5U9G 5 3 EBF80 8 - PL38 146 
5Y3GT 7 - ECC81 5 6 PL81 10 - 
5Z4G 86 ECC82 6 6 PL82 7 6 
6K7G 3 6 ECC84 ^ - PL83 8'6 
6K8G 6 6 ECC84 8 9 PY32 11: 9 
6Q7G 7 - ECC85 8 6 PY80 7- 
6SL7GT 6 6 ECH35 6 9 PYRE 6 9 
6SN7GT 4 6 ECH42 8 9 PY82 7 - 
6V6G 5 - ECL80 8 6 U52 5 3 
6V6GT 7 - EF41 9 - U78 6 - 
6X5GT 6 - EF80 5 6 UABC80 8 3 
12K7GT 5 6 EF85 6 B UAF42 9 - 
12K8GT 11 6 EF86 11i- UBC41 7 9 
12Q7GT 5 6 EFB9 8 - UBF80 8 6 
35L6GT 9 6 EL33 10 - UCC84 12 9 
35Z4GT 6 - EL41 9 - UCC85 7 9 
AZ31 8 9 ELSA 8 - UCF80 14 - 

1336 8'6 EY51 9 - UCH42 8 6 
CL33 13 - EY86 8 - UCH81 8 - 
DAC32 9 9 EZ40 6 9 UCL82 11 6 
DA F91 6 - EZ4I 7 6 UCL83 12 6 
DAF96 7 11 EZ80 6 3 UF41 8 9 
DF33 9 9 EZ81 - UF42 8 - 
DF91 4 9 G7.32 9 UF89 7 6 
DF96 7 11 KT61 10 - UL41 7 6 
DH77 7 3 KT63 6 6 UL84 7 6 
DK32 12 - MU14 9 UY21 13 6 
DK01 6 6 MX40 12 6 UY85 6 9 
DK92 8 6 PCC84 8 - UZ5 11'6 
DK96 8'3 PCF80 8 - VP4B 9 6 
Postage 6d. per valve extra, Any Parcel 
Insured Against Damage in Transit 6d. extra 

Any C.O.D. Parcel 2 6 extra. 
Office address no callers. 

GERALD BERNARD 
90 CARR MANOR AVENUE, 

LEEDS 17 
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SKILLED MEN! 
USE YOUR KNOWLEDGE IN A WORTHWHILE JOB 

VACANCIES 
FOR 

LINEMEN 
DRIVERS 

DISPATCH RIDERS 
DRAUGHTSMEN 

DRIVER 
ELECTRICIANS 

RADIO 
MECHANICS 
TECHNICAL 
STOREMEN 
TELEGRAPH 
MECHANICS 
OPERATORS 

In 

THE ROYAL 
SIGNALS 

Up to £25 tax -free Bonus 
plus first -rate wages for 
two weeks of your time 
ARS you in a skilled trade? Then you can 

probably add a tidy sum to your income by 
joining the Army Emergency Reserve. For one 
thing, you get pay and allowances at full Regu- 
lar Army rates whilst in camp. And -the more 
your skill's worth in civilian work, the higher 
your Army rank and pay. Better still, you also 
get £9-£25 bonus tax -free. 
For this you just spend 14 days a year at a 
camp, working on your own speciality. And 
money's not the only profit you get from that. 
You get a grand refresher course, giving you a 
lot of new ideas, and putting you right in touch 
with the latest Army developments. And you 

get a welcome break from the usual routine, with sports, games and a 
great social life. For the place is full of people with the same interests 
as yourself. Don't miss this chance! Send off the coupon now to: Col. 
W. B. Rowett, H.Q., A.E.R., R. Sigs., Blacon Camp, Chester. Tel : Chester 21144. 

r 

L 

POST THIS OFF RIGHT A W A V I 
Please send tne- without obligation -the illustrated booklet telling me 

all about the Anny Emergency Reserve. 

NAME._ 

ADDRESS .......... 

TRADE . _.._.... (PW /AER) 
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RADIO 

BENDIX RECEIVERS.- RA -10, 4 -band 
superhet, 150kc /s- 10MC /s. Valves: 
65117 -RF: 6K8- Mixer: 2- 6SK7 -IF; 6R7- 
2nd det.; 6C5 -BFQ: 6K6 -OP; 6K6- 
diode. Built -in PU 24v. Clean. Size 
64in. x 151in. Easily converted to 
mains as described on p. 453 of Sept., 
1957. P.W., £4, p.p. 10/ -. American 
Beacon Tx -Rx RT- 37 /PPN -2, brand 
new, composed of Tx -Rx with 9 
valves t5 -3A5; 3 -1S5: 1 -1R5): built - 
in 2v. vibrator pack. spare vibrator, 
headset, connector leads and loft. 
collapsible aerial instr. book, 214 - 
238Mc/s. £31151 -, p.p. 76. National 
HRO Crystal Filter Units. 455kc /s 
with crystal set and phasing con- 
trols. new, boxed. £1, p.p. 2 / -. E.W.S. 
CO.. 69. Church Rd.. Moseley, Bir- 
mingham, 13. 

RECEIVERS & COMPONENTS 

CALLING SIN. TELEVISION 
OWNERS. -Brand new factory fresh 
9i11. Ferranti Tubes, originally 
£14/101 -, will replace Mazda. Brimar, 
0.5 C.. etc., £4/10/- each; 6 months' 
guarantee. TOMLINS. 127, Brockley 
Rise, Forest Hill, S.E.23. 

TRANSISTORS : 0071/72. 12/6 each; 
0C44. 15/- each: 0072, matched 
pairs. 24/ -; return of post service. 
A. W. WARD. 142. Railton Rd., 
London, S.E.24. 

TURRET TUNERS, brand new. 
fa,nous make. 12 channel. coils 1 to 
5 and 8/9 fitted. 34/38 me /s, com- 
plete with P.C.F. 80 and P.C.C. 84, 
circuit diagram included. £1/17/0, 
p. end p.. 3/6: discounts for quan- 
tines, cash with order. SOUTH 
SUPPLIES (ELECTRICALI LTD., 95. 
Old Kent Rd.. London. S.E.1. 

RECLAIMED VALVES, tested and 
perfect; huge stocks: all one price. 
5/. plus 6d. postage each. Delivery 
Dv return. LEWIS, 57. Chalford 
Wilk, Woodford Green. Essex. 

ANNAKIN 
Pamnhonic HI -Fi Amplifiers. £15 15s., 
post free. 
Fane Speakers. 3in.. £3 15s.: 12ín., £8 : 

15i n.. £18. 
Motors. Small. 4 -6 v. D.C. 11 oz. New. 
Boxed. 8/- ea., post 7d. 
Valves. New. Boxed. 6V6G, 7' -. 6I18G. 7/8. 
Frost Warning Thermostats. Low voltage 
type. Only 118 ea.. post 7d. 
Receiver No. 114 strip. Has 3 -EF91, 2 -EL91. 
5 gang condenser. 124 -15i6 Mc. New., 25/ -. 
post íV0. 
Relays. 8,1300 ohm. 1 make. 313 ea., post 1 -. 
Mains Transformers. 100 -250 v. mains. 
14n v., 250 mA. with various tappings, 6/ -, 
post 2,0. 
Vibrator Power Pack. New. 6 v. input. 
250 v. 50 mA. out. Fully smoothed and 
filtered. Very well made. 20' -. carr. 5; -. 
Throat Mikes. New. Electromagnetic, 
1 /8, post 60. 
Smoothing Chokes. 10 H. 60 mA.. 1,000 
ohm. 1.ilb. A really fine bargain, 2 / -. 
post 1 /6. 
Switch. Slider toggle. Useful for Vacuum 
cleaners. etc. 3 A. 250 v. Only V -. post 6d. 
TIelrotytles. 20 -r20 mfd., 450 v. cans., 2/ -. 
p t 7d. 
Potentiometers. WW. doable. 1005+ 
loll. New. Boxed. Quality .lob. 51- ea., 
post V -. 500 ohm WW. knob. In metal case. 
1,- extra. post 1:3. 
Nile ('ells. 1.2 v. 5 AH. New. 3' -. post 1!3. 
Plessey Speakers. lin. x 4in. elliptical. 
3 ohm. New. Special price. 176 ea., post 116. 

Mainland only. No Export. C.W.O. only. 
Send stamped, addressed envelope for Lists. 
25 ASHFIELD PLACE, UTLEY, YORKS. 

RATES : 5/6 per line or part 
thereof, average five words to line, 
minimum 2 tines. Box No. 1/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless." 
Tower House, Southampton St., 

Strand, London, W.C.2. 

RECEIVERS & COMPONENTS 
(Continued) 

" WEYRAD " TRANSISTOR 
RECEIVER 

COMPLETE KIT- LONG & MEDIUM - 
WAVE, PUSII -PULL O.P. £9/12/6 
CONSTRUCTORS BOOKLET ... 2/- 

Send S.A.E. for Shopping List. 

WESTHAM RADIO SUPPLIES 
Rear of 176, Abbotsbury Road 

WEYMOUTH, DORSET 

VALVES FOR OLD SETS. 1/- and 
2/6 (tested, working). List stamp 
85, Charminster Ave.. Bournemouth 

SAVE ON REPAIRS. - 100,000 
Salvaged Radio and TV spares. 
Valves, Tubes for practically any 
set made since 1936. Prices from: 
Lot. 17/6; F.O.T., 7/6; Ose. Tr., 8 / -; 
Sound. 2/6: Mains, 10/ -; E.H.T. 
Mains, 50/ -; Def. Coils, 12/6; 
Speakers, 5/ , Tubes, Mollard, 
Mazda, etc., 9- 10in., 30/ -; 12- 14in.. 
£2/19/6; 17in.. £3/10/6; all picture 
tested, fitted free or sent subject to 
14 days money -back guarantee; 
Mollard 6 months' guarantee. Valves: 
1.000 types ' from 1/6; EF91, EB91, 
6J5, 2/6: EF80, ÚF42, 10F1. 6F1, 
6SN7. 316. We can save you pounds! 
Send s.a.e. with enquiries or for 
complete list. ST. JOHN'S RADIO. 
156. St. John's Hill, S.W.11. (Bat 9838.) 

RESISTORS. -100 - new, wire ended, 
assorted, all types, 7/6 box, post 
free. COOK'S OF BEDFORD, 29. St. 
Mary's St., Bedford. 

SPEAKER REPAIRS, Cones /Fields 
fitted. Clock Coils Wound. L.S. 
REPAIRS. Pluckley, Ashford. Kent. 

50 -WATT POWER A:5IPLIFIERS, rack 
mounting, input 2001250 v. A.0 ; only 35/- 
(15;-), less valves. requires 1=MH4, 2 =PX25, 
1 =5U4: 21in. MILLIAM.METERS, 21ín.0 /1, 
20 /- (2161. TYPE 3 POWER UNITS, de luxe 
model with 2 meters, 55,- (17.6 Includes 10,- 
returnable case). MONITOR 58 (Indicator 
248 and Power Unit 675), £8 (20 -). VIBRA - 
PAKS, t V, D.C. to 250 v. 100 m.a.. smoothed. 
in case. 15 - (3 6). MOTOROLA POLICE. 
CAR TRANSMITTERS. 20 40 m'cs.. F.M. 
6 v. input, 10 valves. 30 watts. 612/10/- 112/e). 
BC -659.1 T'RANSMI'l'1'F.It RECEIVERS, 
6. 12. or 24 v. input. with separate Power 
Unit. £1210. - (15-I. l'LESSEI' 6 F'I'. 
TRANSMITTER CABINETS. open front 
for standard 19in. panels, full length rear 
door with latch, ventilated top and sides. 
£4110'- (20: -) R -801 BRIDGE; UNITS give 
D.C. output from Radio Receiver for tele 
printers, undulators. etc.. 230 v. input. 
£10'10.- (15' -). DA -30 OUTPUT VALVES. 
20/- (1 / -1. 40IN. MOBILE 11'IIIP 
AERIALS, one piece. with loading coil in 
hase effectively increasing length to 12ft.. 

SEND FOR 40- PAGE LIST OF OVER 1 

1.000 DIFFERENT ITEMS. 

American super finish. 35- (51.). ASIPLI- 
FIERS AMERICAN, 40.250 ohms input, 
300 and 2,000 ohms output with 2 =12J5 and 
2 =12AC ; 28 v. input, with dynamotor, 
9in. x 5fn. x 5in.. 20- (5' -) 
Amounts in brackets are carriage England 

and Wales. 
We have large quantities of " bits and 
pieces," and can probably help your needs. 
Please enquire -everyone answered. 

P. HARRIS, Organford, Dorset 

RECEIVERS & COMPONENTS 
(Continued) 

POWER IN PACKETS. -Another 
Super Snip this month. Control 
Units, Type 426A, Ref. 101b/6299. 
All brand new, containing 9 valves 
and 6 Xtals, 3 slow- motion drives. 
tuneable inductors, etc. Delivered 
B.R.S., 38/6. Stamp for details. Also 
brother to above. similar but 1 

Xtal. Delivered B.R.S. for 24/6. 
These are really good snips, so send 
for leaflet now. H.T. Batteries as 
usual. R. J. DIGGINS. 129/133. 
Radnor St., Hulrne, Manchester, 15. 

TRANSISTORS, 0071. 6/6 each: 
0C44. 10/6. Superb Instrument Cases. 
111 x 71 x 6, new. 7/6. B.S.R. 
4 -spd. TU9 single players, 67/6, plus 
3/6 p.p. D. B. CARTER, 347, Lady - 
pool Road, Birmingham. 11. 

COMPONENTS, Valves. Tubes. etc. 
Write or phone for free list. ARION 
TELEVISION, 4, Maxted Rd.. Peck- 
ham. S.E.I5. (New X 7152.1 

FM - AM STEREO 
Radiogram chassis -CB8 
Paired output 6 watts Plain or 
Stereo Records. A hand -built 
quality unit with two speakers 

ONLY £20. 
BEL SOUND PRODUCTS CO., 

Marlborough Yard, London, N.I9. 
ARC. 5078. 

H.M.V. 151N., English Electric 15in., 
Ultra, etc.. Televisions, not working, 
originally £175 each, £5/10/ -. 
TOMLINS, 127, Brockley Rise. Forest 
Hill. S.E_23. 

VALVES FROM 1/8; all guaranteed. 
Radio, T,!V Components. Lists 3d. 
HAMILTON RADIO (W), 237, Sedles- 
combe Rd. N.. Hastings. 

VALVES, Components. everything to 
be cleared; s.a.e. for list, please 
JOHNSON. Claylake. Endon. Stoke - 
on- Trent. 

° KINGSLAND 

ELECTRONIC COMPONENTS 
Stupendous Offers 

HURRY -A Must -while stocks last: Set 
of 4 Files with Handles, Set of 13 Drills 
from 1Q6 -1 4. Set of 4- piece. 2 -way Screw- 
drivers in Plastic Cases. one Neon Mains - 
tester, 6 -piece Saw Set consisting of Hand. 
Tenon. Keyhole etc , one Junior Hacksaw. 
Bargain Price 21, -. P.P. 216. 

FREE ! Small Bench Vise OR Ratchet 
Screwdriver. with bargain pack consisting 
of : pair throat microphones, 50 assorted 
resistors, approx. 150 assorted screws. 
dial pointer, 2ft. 21n. screened lead with 
sockets. one 5 Henry 200 mA. choke. two 
electrolytic condensers, knobs. toggle 
switches, Octal valve hases, vibrators, 
headphones, waveband switch. four 
Co -Ax. plugs. assorted coils, cartridge 
fuses, three potentiometers. WW multiplier. 
24 assorted condensers. Festoon lamp and 
holder. coil PVC wiring -up wire. 

All this for 35, -. P.p. 4B. 
100 ASSORTED RESISTANCES, In- 
cluding W.W.. 10' -. P.P. 1'9. 
100 ASSORTED CONDENSERS. 10 -. 1).P 
1119. 

SIX ASSORTED POTENTIOMETERS. 
5/.. P.P. 116. 

Open Saturday until one o'clock. Personal 
callers welcome. 
182. KINGSLAND RD., SHORE 

E.2. Tel. : SHO 657:.. Sorrp, U.K. only. 
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March, 1960 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS 997' 
FOR SALE 

SATISFACTION ASSURED. - 12in. Televisions £91101 -, 14in. £16, 17in. 
£191101 -. Write for quotation. stating requirements. We guarantee satisfaction. TOMLINS, 127, Brockley 
Rise, Forest Hill, S.E.23. 

100 BAYS of brand new adjustable 
steel Shelving, 72in, high x _34in. 
wide x 12in. deep; stove enamelled, dark green: sent unassembled; 6 -shelf Bay, £3/15/; sample delivered free; quantity discounts. N. C. BROWN, 
LTD., Eagle Steelworks, Heywood, Lancs. (Tel.: 69018.) 

AMAZING VALUE. Philco Shortwave 
Car Radio Converters, originally £10; fit to any existing car radio and 
add six extra wavebands, 16- 19- 25 -31- 
49 metre bands, also standard broad- 
cast. 6/12 volts; compact under dash 
counting; chromium control panel 
with six press- buttons. Complete all fittings and instructions, easily fitted, 
45/- post free. Each instrument 
brand new with Mullard valves. 
TOMLINS. 127, Brockley Rise, Forest 
Hill. S.E.23. 

SUB -MINIATURE SOLDERING 
INSTRUMENTS 

Ultra -lightweight -only .i oz. ! The most 
efficient tool for all Transistor and other delicate soldering. 6 volt 9 watt. 10í9 post free. or with isolating transformer for 
A.C. Mains, 14,6 Plus 1!9 p. & P. 

KENNETT & COMPANY 
Doe Park, Denholme, Yorks. 

Trade enquiries invited. 

ASTOUNDING VALUE. 9in. Tele- 
visions 45/, 12in. Televisions 70/ -, 
14in £9/10/ -. 15in. £51101 -, 17in. £14. 
Complete but not guaranteed work- 
ing, as received in part exchange. 
TOMLINS. 127, Brockley Rise, Forest 
Hill. London, S.E.23. All famous 
makes available, carriage 7/6. 

VALVES.- 96 -807s. Many others. 
Offers. 10, Marnell Way, Hounslow 
West. 

AMERICAN MAGAZINES. - Year's 
subscription, " High Fidelity," 50 / -; 

Electronics World," 43/ -; Audio." 
35/, Specimens. 51- each. Full 
catalogue free. WILLEN LTD. (Dept. 
40), 9, Drapers Gdns., London, E.C.2. 

SPECIAL PURCHASE! 1,800ft. 
Agfa- Wolfen L.P. Tape on lin, spools. 
only 32/6; 1.200ft., 7in., Ferrotape, 
26/8, p. and p. 1/6. Send for com- 
plete list of Tape bargains (includ- 
ing American Audio Tape, BASF, 
etc.) and list of new and secondhand 
Tape Recorders. E. C. F. KINGSLEY 
& CO.. 132, Tottenham Court Rd., 
London, W.1. i EUS 6500.) 

CABINETS, 
EQUIPMENT 

& SPEAKERS 
unite for 

CA TALOGUE. 

A. L. STAMFORD 
LTD., Dept. 11.29, 

84 Weymouth Terrace. 
Loudon, E.E. 

WANTED 
A PROMPT CASH OFFER for your surplus Brand New Valves, Speakers, Components, Test Instruments. etc. R.H.S., 155, Swan Arcade, Bradford, 1. 

URGENTLY REQUIRED, new Radio, Television or Industrial Valves. Also old and obsolete types. Cash prices offered for any quantity. Write, call or phone: MIT 6202, 201, Streatham Rd., Mitcham, Surrey. 

WANTED VALVES 
AU types for prompt cash. Must be 

new State quantity. 

WILLIAM CARVIS LTD. 
103, North Street, Leeds, 7. 

WANTED. Service Sheets and Manuals. No quantity too large, or too small. Highest prices paid. 
SULTAN RADIO, 6, Mount Ephraim 
Rd., Tunbridge Wells, Kent. 

ALL TYPES of Valves wanted, PL81, 
ECL80, EY51, U25, PCF80, PZ30, 
U801, etc., etc., best cash price by return. STAN WILLETTS, 43, Spon Lane, West Bromwich. Staffs. (Tel.: WEST 2392.) 

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 41 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. 

MAKING YOUR OWN TELESCOPES, Enlargers, Projectors. Viewers. 
Microscopes. Episcopes. etc.. then our booklets "How to Use ExGov. 
Lenses and Prisms." Nos. 1 and 2 at 2/8 ea., will show you easily and 
quickly how to achieve the finest 
possible results at lowest possible 
cost. The most comprehensive lists 
of optical and scientific equipment 
in the British Isles is free for 
s.a.e. H. W. ENGLISH. Rayleigh 
Rd., Hutton, Brentwood, Essex. 

PROTECT YOUR CAR AT NIGHT 
" LITON " 

PHOTOELECTRIC 
PARKING LIGHT 

SWITCH 
will switch your lights on at dusk-off at dawn, automatically, white you are at work, in bed, or away from home. Controlled by light. Transistorised. 
Avoid accidents, fines. Save your battery. 

KIT OF PARTS, 52/8 
BUILT AND TESTED, 67/8 

Pat. Pending. Send 6d. stamp for pamphlet. "St. John's Radio," 156, St. John's 
11111. S.W.11. BATtersea 9838 

SERVICE SHEETS 

FAULTFINDER FILES (TV), show- ing common faults that each receiver is prone to, and other useful servic- ing information, 2/. ea. List 9c1.. plus postage. S. P. DISTRIBUTORS. 
11, Old Bond St., London, W.1. 

SERVICE SHEETS, Radio, T.V.. 5.000 models. Lists 1/ -. S.A.E. enquiries. TELRAY. 11, Maudland Bk., Preston. 

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 

SERVICE SHEETS.-Huge stock at 4/- ea. List 1 /. Immediate deliv- ery. GLOBE SUPPLIES, 33. Fairfield Close, Sidcup, Kent. 

SERVICE SHEETS for sale, all type.. from 1/ -. Free fault -finding guide with all service sheets. 100 T/V Ser- vice Sheets covering 330 popular models, 18/6. Radio, T /V, Electronic, Books; s.a.e. lists /enquiries. HAMIL- TON RADIO (W), 237, Sedlescouibe Rd. N., Hastings. 

SERVICE SHEETS (trade type 1.- TV 4/-, Radio 3/-, List 1/ -. All orders dispatched on day received. C.O.D. if desired. Also Manuals for sale and hire. S.A.E. SULTAN RADIO, 6, Mount Ephraim Road. Tunbridge Wells, Kent. 

SERVICE SHEETS.-We have the largest stock of Radio and TV Service Sheets in the country for sale at 4/- ea. Why tolerate delay in obtaining your supplies when we will dispatch by return? Also Manuals for sale and hire. Service sheet list 1 / -. Manuals list 9d. S.A.E. please. S.P. DISTRIBUTORS. 
11, Old Bond Street. London. W.1. 

38 SET WALKIE TALKIE 
CIRCUIT INFORMATION 

Alignment Procedure. Typical faults in 
Ex W.D. Sets. Component location 
diagrams. Circuit diagram. Complete 
Circuit description. Instructions for use, etc. 
P.O. 5/ -. Address in block capitals, please. 

CAMPBELL 
Laundry Lane. Hungerford, Berks. 

BOOKS & PUBLICATIONS 
BOOKS for C. and G. exams: Tels. Principles, A and B, 9/6; Tgls. (Principles), 1 and 2, 10/6; Maths for Tels.. 1. 7/ -; Maths for Tels.. 2, 5 ; -; all post free. RIDDIFORD, 384, Tilehurst Rd.. Reading. 

SOUND RECORDING 

TAPE /DISC TAPE transfer, 1.80011. new L.P. Tape, 32/6. Unimixer Mixing Units for quality. SOUND 
NEWS, 10, Clifford St.. London, W.I. 

(Continued on next page) 
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SITUATIONS VACANT 

OVERSEAS Oil Exploration Company 
with world -wide seismic parties. 
offers permanent career to Electronic 
'Technicians. Work consists in main- 
taining and operating electronic 
recording equipment under field con- 
ditions. Live generally in camp. 
Qualification: H.N.C. or equivalent 
essential, with practical experience 
in electronics. Home leave every 2 
years. Box No. 24. 

T/V 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, T/V and Electronics. write 
lor 148 -page handbook. free. B.I.E.T. 

I Dept. 242G), 29. Wright's Lane, 
London. W.8. 

STUDY RADIO, TELEVISION AND 
ELECTRONICS with the world's 
largest home study organisation - 
I.C.S. Courses for the enthusiast and 
for those seeking examination quali- 
fication. Brit.I.R.E.. City and Guilds. 
F..T.E.B., etc. Build your own equip- 
ment with Practical Radio Course. 
Write today for Free book: INTER- 
N A TI O N AL CORRESPONDENCE 
SCHOOLS. Intertext House. Parkgate 
Rd. (Dept. 541A). London. S.W.11. 

A.M.I.Mech.E., A.M.Brit.I.R.E.. City 
and Guilds, G.C.E.. etc.. bring high 
pay and security. " No pass -no 
fee " 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.LE.T. (Dept. 
24213i. London. W. 8. 

*1 
: A career on good pay in a: 
: skilled, expanding trade 

RADAR OR R 

WIRELESS 
MECHANIC 

in the 

Royal Air force 
Immediate vacancies ; full 
training for suitable applicants 
in skilled radar and wireless 
maintenance, etc., full allow- 
antes and all found; month's 
leave a year; chance to travel, 
plus all the wider interests 
of Service life. Call or write 
for details to : Cent ral'Recruit- 
ing Office, (PW 525a) Victory 
House,Kingsway,London,wc2 

CITY AND GUILDS (Electrical. 
etc. 1. 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. 

ELECTRONIC TECHNICIAN: H.N.C. 
with Electronics or exceptional prac- 
tical experience; maintenance and 
operation magnetic playback systems: 
geophysical field or playback experi- 
ence an advantage; Hayes /Orpington 
area. Box No. 25. ' 

EDUCATIONAL 

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 " 

cent al Peaks 
sample 

for Supé bets, 
Align- 

ment 
Membership and Entry Conditions 
booklet. 1 /, all post free from the 
SECRETARY. I.P.R.E., 20. Fairfield 
Road, London. N.8. 

AT LAST -at a reasonable cost - 
quality Hi -Fi in your home by build- 
ing it yourself under our new system. 
Free brochure from: Dept. 21 P.W.. 
RADIOSTRUCTOR. 40. Russell St.. 
Reading. Berks. 

WIRELESS. $ee 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. 

LEARN RADIO AND ELECTRONICS 
I he 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. 

LEARN -AS- YOU -BUILD Course in 
basic radio, electronic and electrical 
theory with practical training build- 
ing a 4 -valve TRF and 5 -valve super - 
het radio receiver; Signal Generator 
and High -quality Multi- tester. Write 
for free book: INTERNATIONAL 
CORRESPONDENCE SCHOOLS . 

Intertext House, Parkgate Road 
(Dept. 541). London, S.W.11. 

March, 1960 

EDDY'S ( \otln].) LTD. 
172 ALFRETON ROAD, NOTTINGHAM 

Surplus New and Guaranteed Valves 
DAF96 8/3 EF80 6/6 U25 12 

DF96 8/3 I EF85 7/- U31 719 

DH63 7/6 EFS6 II /- U35 8,6 
DK9I 7/- EF9I 4/- UB41 8- 
DK92 8/6 EL41 9/3 UY41 6;6 
DK96 8/6 EL42 9/6 IA7GT 12/6 
01..96 8/3 ELS4 8/3 IDS 9/6 
EABCSO 7/9 EL85 10/6 1L4 3/9 
EB34 1/6 EL9I 4/9 IRS 7/- 
EB4I 7/- EY51 9/6 ISS 6/6 
EB9I 4/- EY86 9/6 IT4 4/9 
EBC4I 8/9 EZ80 6/9 5U4G 5/9 
EBF80 8/6 GTIC 7/6 6C4 3/6 
ECC8I 6/- MUI4 8/- 6K7G 2/3 
ECC82 7/- P61 2/6 6K8G 6/6 
ECC83 7/6 PCC84 8/6 6SG7M 5/- 
ECC84 8/9 PCF80 9/- 6SN7GT 4/9 
ECC85 8/6 PEN36C 9/6 6X5GT 6/6 
ECH42 8/9 PEN46 5/- 6V6G 5/9 
ECL80 9/6 PL8I 11/6 6V6GT 6/6 
ECL82 10/6 PL82 7/9 6X4 6/- 
EF36 2/6 PY31 8/6 12A6 5/6 
EF37 4/- PY80 6/9 25A6G 8/- 
EF41 8/6 PY8I 8/6 807 (B) 3/9 
EF42 7/6 PY82 7/6 954 1/6 

LUXEMBOURG EXPANDING 
AERIALS. Compact and easy to fit. No 
technical knowledge required. Greatly 
improves reception. 3/11. Post 6d. 

THROAT MIKES. I / -. Post 6d. Could 
be used for electrifying musical instru- 
ments. 

JACK PLUGS. Standard. I /I1. Post 6d. 

DIMMER SWITCHES. Ideal for train 
speed regulators. I /II. Post 9d. 

HANDMIKES. Carbon. 3/11. Post If -. 

*LEARN* 
RADIO & T/V 

SERVICING 
for your OWN 

BUSINESS; HOBBY 
by a new exciting no -maths 

system, using practical equipment, 
recently introduced to this country. 

FREE Brochure from :- 
RADIOSTRUCTOR 

DEPT. G77, 46, MARKET PLACE, 
READING. BERKS. 3.60 

SPECIAL OFFER -CAR RADIO 
KITS. 7 transistors, long and medium. 
2 watts output, R.F. stage and auto- 
matic gain control. 6 or 12 volts. 
Complete kit with cabinet. 10 gns. 
Post and Packing 5/ -. 

VIBRATORS. 12 v., 4 pin. 4;11. Post If- 
NIFE ACCUMULATORS. Midget 
Single Unit. Size 3- x 2J" x " 7 amp 
hours. 1.25 volts. I /11. Post and Packing 
1/6. 

HEADPHONE CORDS. High Quality. 
6 ft. lengths. I/I I Pair. Post 6d. 

SPEAKER GOLD GRILLE. 65" x 4 ". 1/ , 
Post 6d. 

GERMANIUM DIODES. I/- each, 
9/6 dozen. Post 4d. 

NEON MAINSTESTER /SCREW- 
DRIVERS. 3 :11. Post 9d. 

RECTIFIERS. RMI 4/9, RM2 6/6, RM3 
7/6. RM4 15/ -, RM5 19/6. Contact cooled. 
200 -60 ie a., 7/6. Post I / -. 

CONDENSERS. Tubular wire end (not 
ex- govt.). 8 mfd., 450 v., 1/9 ; 8-8, 450 v., 
2/6 ; 16 mfd., 450 v., 2/9 ; 16 -16, 450 v., 3/9 ; 

16 -8, 450 v., 4/- ; 32 mfd., 450 v., 3/9 ; 

32 -32, 350 v., 4/ -. Post If-. 

CRYSTAL SETS. Complete 2 -wave 
bands. High Gain. Good quality. 19/11 
Post and packing 2/ -. 

HEADPHONES. High Resistance to 
suit above crystal set. Good quality. 
12/11 pair. Post and packing 1/6. 

Any parcel insured against damage in 
transit for only 6d. extra per order. All 
uninsured parcels at customers' risk. 
Postage and packing 6d. per valve extra. 
Over E3 free. C.O.D. or C.W.O. only. 
C.O.D. charge 3/- extra. 

S.A.E. with on enquiries. 
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PADGETTS RADIO 
STORE 

40, MEADOW LANE, LEEDS, 11 

Indicator Units. -Type 166A or Type 116. Complete with tube and all Valves. EF50s, 
etc. Good condition, 25/ -. Carr. 7/6. 
1154 Transmitters.-Model M. Four wave band. Good condition, complete with 
Valves. Meters. etc., 18 / -. Carr. 12/6. 
Tube Unit BC929R. -Cow lete with 
3BP1 tube (guaranteed tube), less Valves, Switch Motor and Transformer, 18 / , Carr. 8 / -. Condition of case, Store soiled. Spare tube. 10 / -. 
VCR97 Tubes new. 7.6. Carr. insurance 7/ -. 
Mu -metal Screens 4 -. Post 2 -. 
Special Offer or Reconditioned Ultra T.V. Sets, Model 815. I41n. T.V. for all 
B.B.C. and I.T.V. Stations. Perfect results and sold with a Money Back Guarantee. For £12 only. Tube sent in separate carton. Carriage per B.R.S., 17/ -. 
Receiver Type 3645.-The cleaned -up 
1355. complete with 7 VR65. 1 VR91 Valves. With valves, 12/ -. Less Valves, 6/ -. Carriage per B.R.S. 7/6. 
Bush T.V. 24C. 12ín. T.V. B.B.C. and I.T.V. Perfect Pictures. £9. Carriage 17 / -. 
Bush. Pye, Ultra, 12ín. B.B.V. only. Perfect Pictures. £8. Carriage 17 / -. 
Twelve Inch T.V. Chassis. Complete with L.O.T., Focus Coils. etc. Less valves. 15' -. Pye, Ultra. Plessey. Banner, Ekco. Marconi. etc. Carriage per B.R.S., 5 / -. Chassis less L.O.T. and Focus Coils for 5 / -. Carriage 

Speakers from T.V. Sets. All Perfect. 
7 x 4. 10'- : lin., 8/6 : 6in., 8/8. Post 2 /6. 
Send 3d. Stamp for Bargain List of Valves and Small Components. 

12 v. U.C. MAGNETIC SWITCH. Cuts out on 2 a. overload or dead short. 13/6. 
CUT PRICE TOOLS. Sin. side cutters, 
5/ -. 5in. plated round nose tapered pliers, 
5' -. 7in. flat -nosed tapered pliers, 8/6. Pocket neon testers with retractable screwdriver. 5/ -. 
NEW BOXED BSR ('A8 4- SPEED 
AUTO -CHANGERS, 200/250 v. A.C. 
£8/19(8. Carriage 5' -. 
OUR FAMOUS TRANSFORMERS. Input 200'250. Output tapped 3 to 30 v. 2 a. 
or 5, il, 17 v. 5 a. Each 24/6. 
F.W. METAL RECTIFIERS. 12/6 volt, 
t a.. 7/6 ; 3 a., 131- ; 4 a., 17/6 ; 6 a., 27/6. 
TOGGLE SWITCHES DPDT. 3/6. 
MICRO SWITCHES. Make & Break. 5'6. 
MAINS TRANSFMR. & RECTIFIER. 
Output 12 v. 1 a. D.C. 19.8. 
NICKEL NIFE BATTERIES. 1.2 v. 2.5 a. 
Size 3 x 21 x lin. 8/ -, or 3 for 16/ -, 4 for 21/ -. 
ARMY MORSE KEYS. 3 / -. P.P. 
RELAYS. We hold large stocks. Any contact combination and operating coil 
voltage supplied from 3/ -. 
KEY SWITCHES from 3 / -. 
FULL SIZE H/S CHROME VANA- 
DIUM STEEL TWIST DRILLS. Sets 
7 -1 /16 to tin. 8/8. Small sets. 4/ -. 
6 OR 12 V. RELAYS. With 4 make 
contacts. 6 / -. 2 for 11.8, 3 for 16/ -.4 for 21' -. 
VERY POWERFUL GEARED SMALL 
12 v. D.C. MOTORS, instant stop, 3 x 11ín. 
16/8. 
All items new, guaranteed & post free except 

where stated. 
Lints sent on request. Post orders only to 

THE 
RADIO & ELECTRICAL MART 

29 S'T'ATION API'ILO.% 11, SCUTII lt1 
TOWN, WEMBLEY, MIDDX. 

PRACTICAL WIRELESS 999 

WIRING ACCESSORIES 
Return of Post Service. Lowest Possible 
prices consistent with high quality. Money 
back guarantee. 
PVC Cable Flat Twin with E. 3 Core 

1.044 £2. 1. 8 £2.15. 1 £2.19. 4 
3.029 £2.14. 2 £3. 8.11 £3.19. 0 
3.036 £3.16. 5 £4.10. 9 £5.10.10 
7.029 £4.19.11 £6. 1.11 £6.18. 3 

TRS CABLE 
1.044 £2. 3. 5 £2.13.11 
3.029 £2.15. 9 £3. 6.10 
3.036 £3.15. 2 £4. 6. 5 
7.029 £4.13.10 £5.18. 2 

£3. 0.10 
£4. 5. 4 
£5. 8. 7 
£8.16. 7 

Prices per 100 yds. All sizes stocked Sup- plied in 25. 50, 75 or 100 yd. lengths. 7.029 
and above cut to length -no cutting charge. 
Carriage paid on all orders over O. Full 
range of accessories available. Send for 
complete lists. 

ELECT!'OSURE 
118, FORE STREET, EXETER 

Phones Exeter 56687. 

TRANSFORM ERS 
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. 

FORREST TRANSFORMERS LTD., 
SHIRLEY. SOLIHULL, WARWICKS 

Tel: SHI 2483 

l'ETl1EK If ;K'S 
K-tI)10 SI'1'l'LI ES 
22, High St., Bideford, N. Devon. 

4/6 TRANSISTORS 4/6 
RED SPOTS, Id 

T Yellow/Green. 5/6 Re/Yelow, 10/9 CRYSTAL DIODES, 1/- each ; GEX 34, 4'- ; Mullard 0A70 or OA81 Diodes, 4'- each. 
CRYSTAL SET COILS M,L. With Circuit, 
2/6 ' DRR2 Coils, 4/- ; VARI-LOOP- STICK MW Coil with Transistor Circuit. 4/- ; 2 Mfd. 150 volt Electrolytics, 1 6 ; 

REACTION CONDENSERS, .0001, 3 - ; .0006, 3/9 ; .0005. 4/- ; Miniature .0005, 4/- 
HEADPHONES for Crystal Sets, Light- weight, 14 /- pr. British Volume Controls, less Switch, 3'3 ; D.P. Switch, 5/9. 

All sent POST FREE in U.R. 
FREE MULTIMETER CIRCUITS for 
100 1,A., !, rnA. or I mA. meter. Send 

stamp only. 
PRECISION WIREWOUND 

RESISTORS 
I Watt, I to 1,000 ohms, 1%, 2/9 0.2%± 
0.01 ohm, 4/3 to 5 K. 1 %, 3/3 ; 0.2 %, 4/9, 
Your value wound to order. 
Wirewound Resistors. I W. 1% at 1/6. 
I ohm, 10, 20, 50, 100, 200, 500, 1 K., 2 K.,5 K. High Stab. Resistors. } W. 1% at 1/6 ; 

9 K., 50 K., 100 K., 220 K., 225 K., 500 K., 
1 M., 1.5 M., 2.2 M., 6.8 M. 
Leather Meter Case with shoulder 
strap, 6 x 41 x 2, int. with partition, 5 / -, 
P. & P. 1/-. 
I% Shunt for I mA. 100 ohm Meter. 
Ranges 10, 100, 1,000 mA., 8/6. For 500µA. 
500 ohm meter, ranges 5, 50, 500 mA., 8/6. 
We can quote for special shunts. 
100 pF, 1,000 pF, 0.01 t,F, all 2% S.M. II -ea. 

PLANET INSTRUMENT CO., 
25, Dominion Ave., Leeds, 7. 

GESII 
TRANSISTOR 

AUDIO AMPLIFIERS 

250 mW 

500 mW 

1W 

2W 

3W 

Class B push -pull using 
GET114 transistors, op- 
erating from a 6V supply. 
Class B single -ended 
push -pull (Transformer - 
less) using GET1 14 
transistors, operatin 5 
from a 9V supply. 

Class B push -pull using 
GET114 transistors op- 
erating from a 6V supply. 
Class B single -ended 
push -pull (transformer - 
less) using GET 114 
transistors, operating 
from a 9V supply. 

Class B push -pull using 
GET114 transistors, op- 
erating from a 6V supply. 
Class B single -ended 
push -pull (transformer- 
less) using GET114 
transistors, operating 
from a 12V supply. 

Class B push -pull using 
GET116 transistors, op- 
perating from a 12V 
supply. 

Class B single -ended 
push -pull (transformer - 
less) using GETI 15 
transistors (mounted on 
3" x 3" fins) operating 
from a 12V supply. 

These are a selection 
from the range of audio 
amplifier Circuits using 
G.E.C. transistors. For 
details of any of these 
circuits or information 
on the wide range of 
G.E.C. transistors, please 
write to : 

G.E.C. SEMICONDUCTOR DIVISION 

School Street, Hazel Grove, 

STOCKPORT, CHESHIRE. 
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IT RANGE 
L 

TUBES, TI TRANSFORMERS 
111111 LS, QUARTZ CRYSTALS, METERS, T STUNIS,TRANS STO S POTS, 

It>, Itl -rt It MINIATURE COMPONENTS, RECTIFIERS. 

SUB -MINIATURE TRANSISTOR 
COMPONENTS : A SELECTION 
2 mfd. If v.w.. 4 mfd. 6 v.w., 30 mfd. 
6 v.w., 2/- each ; 500 mid. 6 v.w., 1/6 

200 mfd. 3 v.w., 2/3. 
2 p. 2 w. Slide Switch, 2/6 ; Push- 
button on;off, 1/6. 
Jack Plugs, 4/- ; Socket, 4/- ; with 
Switch, 5 / -. 
21in. Speaker, II /16in. deep, 3 ohms. 
17/6. P.P. 9d. 
7- Section Chromed Telescopic Aerial 
3ft. 6in. open, 12/6. 
Perdio Type moulded Cabinet with 
gold trimmings. Size 5¡ x 31- x 1 ; in. 
(Red or Blue). 12/6. P.P. 9d. 
Sub -miniature Magnetic Microphones 
(List 30/ -), 15/-. 

EX -UNIT CONTROLS 
5K Sub -min. Printed Circuit with 

Switch (List 12/6), 5 / , 
20K Sub -min. Printed Circuit with 

Switch (List 12/6), 5 / -. 
5K Sub -min. Printed Circuit less 

Switch (List 12/6), 3/ -. 
20K Sub -min. Printed Circuit less 

Switch (List 12/6), 3/ , 
SEND FOR FREE COMPLETE 
TRANSISTOR COMPONENT 
LIST: Includes Transformers, Ferrite 
Aerials, Speakers, Tuners, Chassis, 
Cabinets, Phones, Switches, Controls, 
Coils. 
THE LARGEST RANGE IN THE 

COUNTRY 

VALVE REDUCTIONS 
(WHEN PURCHASED IN SETS) 

TP25, VP23, HL23 /DD, PEN25 (or QP25)25 /- 
IA7GT, IN5GT, ICSGT, IQ5GT (or 

3QSGT) 
X66. KTW6I, KTW6I, DH63, KT63, U50 30/- 
6K8G, 6K7G, 6Q7G, SZ4G. 6V6G ... 32/6 
IRS, 155, 1T4, 154 or (354 or 3V4) ... 25/- 
DK96, DF96, DAF96, DL96 35,- 
6K8G, 6K7G, 6Q7G, 25L6GT, 25Z5 

12K8GT? 2K7GT, 12Q7GT, 35Z4GT, 
35/ 

35L6GT (or 5OLGT) 40/- 
12SA7GT, I25K7GT, 12SQ7GT, 35Z4GT, 

35L6GT (or 50L6GT) 
P.P. 1/6 per set of Valves. 

FREE VALVE LIST BY RETURN. 

CAR RADIO VIBRATOR UNITS 
2 volts 7 -pin Synchronous ... ... 7/6 

12 7 

6 ,. 4 non -synchronous ... 7/6 
12 

- 

PACKARD 
BELL PRE- AMPLIFIER 

Low Impedance Mic. Pre -Amp. 6SL7GT 
and 28D7. Complete in screened box with 
leads, jack -plugs and handbook. 
BRAND NEW IN CARTONS. 12/6, P.P. 2/ -. 

8 -It!. HIGH -FLUX SPEAKER 
Complete in Black Crackle Case. 3 ohms 
Spear- -r. 45/ -. P.P. 2/6. 

TRADE ENQUIRIES INVITED ON 
ALL ITEMS AND DO- IT- YOURSELF 

UNITS 

Chassis Size 10 x 10 x 4 in. 

SHORT -WAVE RADIO 
* 3 Wavebands (IO to 550 metres) -650 kc/s to 

2 Mc /s, 3 to I I Mc /s to 30 Mc /s. * 5 -valve Marconi Superhet. * A.C. /D.C. 200 to 250 v. mains. * 7 x 4in. Speaker ; Gram. input. * Slow -motion Drive. * Frame Aerial. 

NOW £6.15.6 PP. 3/6. 

OR COMPLETE IN PORTABLE CABINET, 
£7.12.6, P.P. 4/ -. 

* ALTERNATIVE MODEL: MEDIUM, LONG AND 
SHORT - THE WORLD IN YOUR HOME -- 

A.C., D.C., R.F. METERS 
0-15 v. 21" M.I. (AC) F.R. 8/6 
0-40 v. 2' M.C. (DC) F.S. 7/6 
0-150 v. 21" M.C. (DC) F.R. 12/6 
0-200 v. 21." M.C. (DC) F.R. 12/6 
0-11 kv. 2!." M.C. (DC) P. 15/- 
0-21, kv: 2!." M.C. (DC) P. I5/- 
0-500 UA 31." M.C. (DC) F.R. 59/6 
0-400 UA 31," M.C. (DC) F.R. 59/6 
0-I mA 2h" M.C. (DC) F.R. 22/6 

mA 2:" M.C. (DC) F.R. 12/6 

0-50 mA 2" M.C. (DC) F.S. 7/6 
0-100 mA 2" M.C. (DC) F.S. I0/- 
0-150 mA 2" M.C. (DC) F.S. 7/6 
0-500 mA 21." M.C. (DC) F.R. 12/6 
0-750 mA 2" T.C. (RF) P. 6/- 
0-I amp. 2" T.C. (RF) P. 6/- 
0-3 amp. 2" T.C. (RF) F.S. 6/- 
0-12 amp. 2:" T.C. (RF) P. 10/- 
0-30 amp. 2" M.C. (DC) F.S. 7/6 
S-0-5 amp. 2;" M.C. (DC) P. 10/- 

FREE COMPLETE LIST ON RE- 

QUEST. (INCLUDES MULTI- 
METERS, AVO & CABY, TRIPLET, 
ETC., AT EASY PRICES.) 

TRANSISTORS 
PRICES DOWN!! 

FROM 

5/- 
EACH 

SHORT -WAVE, AUDIO, R.F., I.F. 
AND POWER. 

SB078 20 Mc /s 6mW H.F.... 10/- 
58305 25 Mc /s 10mW H.F.... 1S /- 
S8231 30 Mc 's 10mW H.F. ... 22/6 

SB231R 50 Mc /s 10mW H.F.... 30/- 
X8104 I Mc /s 120mW Audio I0 /- 
XCIO1 matched pairs 325mW 32'- pr. 
XAI04 6 Mc/s 90mW Ost /Mixer I8'- 
XA103 4 Mc /s 90mW RF, IF ... 15'- 
XCI2I - 200mW Power ... 17/- 

XCI31 Matched pairs only 500mW pr.34 /- 
OCI70 70 Mc /s 70mW S.W. ... 35/- 
OCI6 8 watts Power .. .. 54/- 
0C44 IS Mc /s 60mW Osc /Mixer 19/6 

OC45 6 Mc /s 60mW RF, IF ... I8 /6 

OC71 600 kris 100mW Audio:.. 10 /- 
OC72 matched pairs 350mW 32- pr. 
Red Spot 800 kc /s 125mW Audio... 5 - 
White Spot 5 Mc /s 125mW RF, IF ... 7/6 

Photo Transistor 100mW ... ... 10- 
VI5 /IOP 10 -watt Power ... ... IS - 
FREE DATA AND COMPLETE LIST 
ON REQUEST. ALL TYPES ARE 
FULLY GUARANTEED. 

CRYSTAL MICROPHONES 
AND INSERTS 

ACOS AND OTHER WELL -KNOWN 
MAKES. BRAND NEW. 
lin. Square ... ... ... ... 7/b 
I J in. Square ... ... ... ... 7/6 
I tin. Round ... ... ... ... 7/6 

!. in. Round ... ... ... ... 8/6 
¡in. Round ... ... ... ... 14 /- 

2ín. ... ... ... ... ... 12 /6 
"in. Square, ex -units 
Acos 39 -1 Stick Mic. with Stand 

39/6, P.P. 1/6 
Acos 40 Desk Mic. 25/ -. P.P. I/6 

All guaranteed. P.P. 6d. any type. 

TRANSMITTER/RECEIVER 
Army Type 17 Mk. 11. Complete with 
Valves, High Resistance Headphones, 
Hand Mike, Instruction Book and Circuit. 
Frequency Range 44.0 to 61 Mc /s. Range 
approximately 3 to 8 miles. Power 
requirements : Standard 120 v. H.T. and 
2 v. L.T. Ideal for Civil Defence and 
communications. 

BRAND NEW 45/- P.P. 5 / -. 
44 -61 Mc /s calibrated wavemeter for 
same, 10 /- extra. 

TYPE 38 TRANSMITTER 
RECEIVER 

Complete with 5 valves. In new con- 
dition. These sets 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. Canvas Bag 4/ -. Aerial 
Rod 2/6. 

AVO MINOR TESTMETER 

A.C. /D.C. 0 -500 volts. (in 5 Ranges) D.C. 
0 -500 mA (in 5 Ranges). RESISTANCE 
0 -20 K. 
COMPLETE WITH LEADS AND 
LEATHER CASE 79;6 P.P. 2/ -. 

FULL GUARANTEE. 

HENRY'S (RADIO) LTD. 
Opposite Edgware Road Tube Station. PADdington 1008'9. 

5, HARROW ROAD, EDGWARE ROAD, SEE 
PADDINGTON, LONDON, W.2. BACK 

OPEN MONDAY to SAT. 9 -6. THURS. I o'clock PAGE 

9r 

i 
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March, 1960 PRACTICAL WIRELESS ii 

Practical Wireless 
BLUEPRINT 

ALL OF these blueprints are drawn full -size and 
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 blueprint. 
The index letters which precede the Blueprint Number 
indicate the periodical in whit, 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 

Title Number Price 

CRYSTAL SETS 
Junior Crystal Set ... ... PW94* 2'- 
Dual -wave Crystal Diode I'W95* 2/6 

STRAIGHT SETS 
Battery Operated 

PW96* 2'6 

PW97* 

PW98* 

Modern One -valver 

All -dry Three 

Modern Two -valver 

SUPERHETS 
Mains Operated 

A.C. Band -pass Three 

A.C. Coronet -4 ... 

A.C. /D.C. Coronet 

SERVICE 
PRACTICAL WIRELESS, Blueprint Dept., George 
Newnes, Lto., Tower House, Southampton Street, 
Strand, 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 no 
longer stocked by retailers. 

Title 

A.C. Fury Four ... 
Experimenter's Short Wave 
Midget Short Wave Two ... 
Band -Spread Three (Battery) 
Crystal Receiver ... 
Signet Two (Battery) ... 
Simple S.W. One -valver ... 
Pyramid One -valver 

3/6 BBC Special One -valer ... 
Short -Wave Two 

3'6 Short -Wave World Beater 

PW99* 4/- 
PW 100* 

PW 101 * 4/- 

MISCELLANEOUS 
The PW 3 -speed Autogram 
The PW Monophonic Electronic 

Organ ... - 
8/ 

8/- 

TELEVISION 
The PT Band III Convertor ... -* 1/6 

Standard Four Valve S.W. 
Enthusiast's Power Amplifier 
Standard Four Valve ... 
Listener's 5 -Watt Amplifier 

TELEVISION 
Argus Television Receiver 
Simplex Television Receiver 

Number Price 

PW20* 2/6 
PW30a* 2;'6 
PW38a* 2 6 
PW68* 2;6 
PW71* 2- 
PW76* 2í6 
PW88* 2.6 
PW93* 2,6 

AW387* 2/6 
AW429* 2/6 
AW436* 3.6 

WM383* 3'6 
WM387* 316 
WM39I* 36 
WM392* 36 

_* 
3- 36 

I Ili I'EII1" ('OI'l'O% 
I This coupon is available until Sth March, 1960 
I and must accompany all queries in accordance 
I with the notice on our " Open to Discussion " 
1 page. 

I PRACTICAL WIRELESS, MARCH, 1960 

Published on the 7th of each month by GEORGE NEWNES. LIMITED. Tower House, Southampton Street, Strand, London. W.C.2, and printed in England by W. SPEAIGHT & SONS Exmoor Street. London, W.10. Sole Agents for Australia and New Zealand : GORDON & GOTCH (Asia), LTD. South Africa and Rhodesia: CENTRAL NEWS AGENCY, LTD. Subscription rate including postage for one year Inland £1.3.0. Abroad 51.1.6 (Canada 19s.). Registered at the General Post Office for the Canadian Magazine Post. 
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PRACTICAL WIRELESS March, 1960 

Entirely New Design in Transistor Portable Radios ! " For Style, Quality Performance 

Combined Portable /Car Radio. and Value for Money." " CONTINENTAL -6" 
Medium and Long Wave Full Tuning. * Plessey Printed Circuit * 6 Ediswan Transistors * 5" High Fidelity Speaker * 400mW Push -Pull Output * Internal Ferrite Aerial * Slow Motion Tuning * Full Instructions * Printed Circuit marked 

with Component Numbers * Trimming Tool Supplied * Double 'Tuned I.F.s 

Total Cost of all Components 

f 11 . 10 . 0 pp. 3/6 

including Cabinet, Battery, 
Transistors, Car Radio, AVC 

and all necessary items. 

A highly sensitive and selective portable 
fully tuneable on medium and long waves. 

All components available separately. Performs equally well as a car radio. 

Send for descriptive leaflet and prices. Low running costs, good looks and care 
of construction combine to produce a CALL AND HEAR radio equal to commercial receivers in (Size 9i- "x 7" x 3¡" 

DEMONSTRATION MODEL the 20 gns. class. Weight 4 lbs.) 

All Components for the Popular "TRANSISTOR 8 " f 10.19.6 .P. 2/6 FREE BOOKLET 

MAJOR -2 
(Two -transistor Pocket Radio) 

69/6 TO3LIC6OST 

* 4 -stage reflex * Medium wave : 

tunable ! * Very sensitive ! * No aerial or 
earth ! * Complete lay- 
out ! * Over 6 months 
on one battery. * 4) x 3 x * Weight o n l y 
4 ozs. * Persona l 

'phone. 

NEW BOOKLET FREE : All components sold 
separately. (Beware of Imitations.) 

GOOD RECEPTION ANYWHERE! 

SUPER 6 

SIX TRANSISTOR MEDIUM 
AND LONG WAVES 

rr 

RED -SPOT 
TRANSISTORS 

51. EACH 

WHITE -SPOT 

716 
NEW FREE LIST 

ON REQUEST 

* Plessey Printed Circuit. 

* Mullard Transistors. 

* 3 -inch Sensitive Speaker. 

* full Medium & Long Waves. 

* Size 7 x41. x tin. 

Recommended by us as being one of 
the easiest to build 6- Transistor 
printed circuit superhet receivers 
ever offered. 

LIMITED QUANTITY ONLY» FREE LIST ON REQUEST 

MAJOR -3 
(THREE TRANSISTOR 

POCKET RADIO) 

* 5 -stage Reflex 
Circuit. * No Aerial or 
Earth. * Min. Volume 
Control. * 3 Ediswan 
Transistors. * Medium Wave 
Tuning. * Size 41 x 3 x 
Irin. * Personal 

(As Described in " R.C." Sept'59) 
'phone. 

TOTAL 87/6 
COST P.P. 1/6 NEW BOOKLET FREE 

FANTASTIC OUTPUT, TERRIFIC RECEP- 
TION. GUARANTEED ANYWHERE 

TOTAL COST 
OF ALL COM- 
PONENTS, IN- 
CLUDING CAB- 
INET A N D 

BATTERY. 

£9.10.0 2 6 
All parts sold 

separately. 

THE MINOR 

4111111111111111141014 *3x2x /in. *Medium wave. * 3 -stage reflex. * Internal 
as. ial * Smallest yet. 
TOTAL COST WITH CASE AND 

MINIATURE EAR -PIECE 
All parts sold separately. 49/6 Diagram. and List Free. 

P.P. 1/6 

PRACTICAL TRANSISTOR CIRCUITS " 
ALL TRANSISTOR UNITS DESCRIBED Total 

Cost P.P. 

RADIO CONTROL RECEIVER (27 Mc /s) 
2 R.F., I.F. GENERATOR (450 k /cs to 3 Mc /s) 
3 LIGHT OPERATED SWITCH ... 
4 SQUARE WAVE GENERATOR (Audio) ... 
5 SIGNAL TRACER (Audio I.F. R.F.) ... ... 
6 HEARING AID AMPLIFIER . ... 
7 I3- CHANNEL AUDIO MIXER... ... 
8 AUDIO GENERATOR ... 
9 ADDON AMPLIFIER (250mW powerstage) 

10 2 WATT POWER STAGE (for Continental) 
I I BABY ALARM -100 ";, SAFE ... . 

12 TOP BAND TRANSMITTER (1.8 to 2 Mc /s) 
13 3 TO 12 MC /S XTAL OSC. ... ... ... 
14 35 METRE C.W. TRANSMITTER 

501 - 
25/- 
27!6 
20/- 
37/6 
95/- 
42/6 
25/- 
59/6 
52/6 
92 6 
57/6 
22/6 
27/6 

1- 

/- 
/- 
/- 
/6 
/- 
/- 
/- 
/6 

2- 
2- 
16 
I - 

I;- 

SEE OT SIDE' HENRY'S (RADIO) LTD. 
41111( Opposite Edgware Road Tube Station. PADding'on 1008/9 

A BOOKLET PRODUCED FOR THE HOME 
CONSTRUCTOR CONTAINING TRANSISTOR 
CIRCUIT DIAGRAMS, PRACTICAL LAYOUTS, 
DATA AND INFORMATION. ALL COM- 
PONENTS USED ARE READILY OBTAINABLE 

FROM US. 

(Inc Edition) ONLY 2/- POST FREE. 

To HENRY'S (RADIO) LTD. 
Enclosed please find remittance value 2/- for 
" Practical Transistor Circuits," Radio Receiver 
Leaflets and Components Lists. 

NAME 
(BLOCK CAPITALS, PLEASE) 

ADDRESS 

PVV 

5, HARROW ROAD, EDGWARE ROAD, 
PADDINGTON, LONDON, W.2. 

OPEN MONDAY to SAT. 9 -6, THURS. I o'clock. 

t 
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