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THE MODERN BOOK CO 

A Beginner's Guide to Television. 
By F. J. Camm. 7s. 6d. Postage 6d. 

TV Fault Finding. A Data Publication. 
Ss. Postage 6d. 

Oscilloscope Equipment. By D. W. 
Easterling. Ss. Postage 4d. 

Elements of Tape Recorder Circuits. 
By H. Burstein and H. C. Pollak. 23s. 
Postage 9d. 

The Radio Amateur's Handbook. 
By A.R.R.L. 32s. 6d. Postage Is. 9d. 

World Radio Handbook for Listen- 
ers. 1958 ed. I3s. 6d. Postage Is. 

Radio Valve Data. 6th Ed. Compiled 
by "WW ". 5s. Postage 9d. 

-11 
Quality Amplifiers for A.C. Mains. 

Data Publications. 4s. 6d. Postage 4d. 

Electronic Puzzles and Games. By 

M. Mandl. I5s. Postage 8d. 

An Electronic Organ for the Home 
Constructor. By A. Douglas. I5s. 
Postage 9d. 

Electronic Hobbyists' Handbook. 
By R. P. Turner. 20s. Postage 9d. 

High Fidelity Sound Reproduction. 
By E. Molloy. 20s. Postage Is. 

Basic Mathematics for Radio and 
Electronics. By F. M. Colebrook and 
J. W. Head. I7s. 6d. Postage Is. 

Transistor Circuits. By R. P. Turner. 
22s. Postage 9d. 

We have the Finest Selection of British and American Radio Books in the Country 
Complete catalogue 6d. 

19 -23 PRAED STREET (Dept RC) LONDON W2 
Telephone PADdington 4185 

CONSTRUCTORS CORNER 
PERSONAL PORTABLE RADIO 

Ideal for the holiday, hiking, 
fishing, camping, cycling, etc. 
Use it at home, at the office, in 
bed, or just anywhere. 

351- 

TRANSISTOR 
COMPONENTS 

Miniature A.F. Transformers, 
specially designed for coupling 
transistor output stages, fully 
coded, 7/6 each 
Transistors, Red spot, 100% 
tested, 10'- each 
Crystal Diodes, 100% tested, 
2/6 each 
Miniature Condenser, variable, 
single -hole fixing, 0.0004µF, 4/- 
each 

ALL -WAVE RADIO 

35/- 

This 1 valve S.W. receiver can be built for 
35/- from our list of components, which 
can be purchased separately. It includes 
valve and 1 coil covering 24 -40 metres. 
Provision is made to increase to 2 or 3 

valves if required, and all components are 
colour -coded so that the beginner can 
build this set quite easily. 
Headphones, 1,000 ohms impedance. 
specially designed for above receivers, 
14/- per pair 
Power Unit type PU1. Input 250V 
a.c.; output 120V at 20mA, 6.3V at 1.5A. 
Ideal for small receivers, test equipment, 
etc. Kit of Parts 32/6 
Built and tested E2 each 

All components for the receivers advertised 
are sold separately. Full construction data, 
point -to -point wiring diagram, parts lists, 
etc., are available at 2/- for each receiver. 

Transistor Pocket Radio, low 
cost and ideal for the beginner. 
Using the Variloopstick aerial 
(see below) and miniature con- 
denser, the whole Medium Wave 
is covered. Fits the palm of the 
hand. 30/- 

Variloopstick, specially 
designed for maximum transistor 
receiver performance, high 'Q' 
4/6 

Postage: Under 10/ -, 9d. Under 40/ -, 1/6. Over 40/ -, post free 

R.C.S. PRODUCTS (RADIO) LTD 
I I OLIVER ROAD (Mail order only) LONDON El7 
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data for AUDIO PHILES* 
Audiophiles all over the world are 
demanding Mullard audio valves for 
their high quality sound equipment. 
And who can blame them when 
they know that the Mullard World 
Series of Audio Valves is the finest 
in the world. 

Fill in the coupon below for free 
data on Mullard World Series 
Audio Valves. 

* Audiophile -Enthusiast for high 
quality sound reproduction who is 
satisfied with nothing but the best. 

COUPON 
TO: MULLARD LTD., PUBLICITY DIVN. 
Please send me, free of charge, leaflets on the Mullard 
World Series of Audio Valves, and details of "High Quality 
Sound Reproductson ". 

ADDRESS 

This popular book is available now 
from most dealers, price 3/6d. It 
contains designs and full construc- 
tional details of the new Mullard 
EL34 High Quality 20 Watt Ampli- 
fier, a Mullard Band II F.M. 
Tuner, pre -amplifiers for the 
Mullard EL34 Amplifier and for 
the popular Mullard 5 Valve to 
Watt Amplifier, together with 
other useful technical information. 

Mullard 
WORLD SERIES 

AUDIO VALVES 

Mullard Ltd Publicity Division 
Mullard House Torrington Place 

London WCI 
MVM 349A 
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1958 RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 
S.W. 16 m. -50 m. LATEST MULLARD 
M.W. 200 m. -550 m. ECH42, EF41, EBC41, 
L.W. 800 m. -2,000 m. EL41, EZ40 
12 month Guarantee. A.C. 200/250V, 4 -way switch. 
Short- Medium -Long -Gram. A.V.C. and negative feed- 
back. 4.2 watts. Chassis 134" x 54" x 24 ". Glass dial 
10" x 44" horizontal or vertical available. 2 pilot lamps. 
Four knobs, walnut or ivory, aligned and calibrated. 
Chassis isolated from mains. Immediate delivery. 

BRAND NEW EI0.10.0 Carr. 4/6 

Special Cash with Order Discount 10% 
TERMS: Deposit E5.5.0 and 6 monthly payments of E1 

MATCHED SPEAKERS: 8" 17/6, 10" 25/ -, 12" 30/- 

GARRARD 4 -SPEED RECORD 
W CHANGERS RC120 /H MKII MODELS* 

Brand new and fully guaranteed 12 months 

AUDIO PERFECTION 

Designed to play 16, 33, 45, 78 r.p.m. records; 7 ", 10", 
12 ". Lightweight Xtal nick -up, turnover head, two 
separate sapphire styli, for standard and L.P., each plays 
2,000 records. Voltage 200/250 a.c., latest mixer type 

OUR PRICE EI0.I5.0 each. Post free 
TERMS: Deposit E6 and 6 monthly payments of E1 

MAKE A GARRARD RECORD PLAYER * I AUDIO PERFECTION I * 
Amplifier Player Cabinet, 18" x 134" x 84 ", with 

ready -cut motor board .. ... .. 63/- 
2 -valve 2 -stage Amplifier, 64" speaker. 2 controls, 

volume and tone, 3 watts ... ... 72/6 
3 -valve 3 -stage Amplifier, 64" speaker. 3 con- 

trols, volume, bass and treble, 4 watts... ... 95/- 

GARRARD 4 -SPEED SINGLE 
W RECORD PLAYER 4SP * 

£8 I AUDIO PERFECTION I POST 
FREE 

Designed to play 16, 33, 45, 78 r.p.m. Records. 7 ", 
10", 12 ". Lightweight Xtal pick -up, GC2 turnover 
head, two separate sapphire styli. Standard and L.P. 

BUILD THIS REPRODUCER BARGAIN 
SPECIAL SINGLE PLAYER KIT 

COLLARO 4 -speed Gram -Pick -up Unit E4.12.6 
Handsome portable case 174" x 134" x 7" E2. 5.0 
Ready -built 3 watt amplifier with two valves 

and 7" Blip. speaker, printed circuit E3.12.6 

All available separately 

E9.15.0 complete kit post free 

I.F. TRANSFORMERS 7/6 pair 
465 kc /s slug tuning miniature can 24" x 1" x 1 ". 
High Q and good band width. By Pye Radio. Data 
sheet supplied. 
Wearite M800 Midget I.F.S. 465 kc /s 12/6 pair 
Wearite 550 Standard I.F.S. 465 kc /s 12/6 pair 
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48 -HOUR 
POSTAL SERVICE 

C.R.T. ISOLATION TRANSFORMERS 

For Cathode Ray Tubes having heater- cathode short 
circuit and for C.R. Tubes with falling emission. 

Type A. Low leakage windings. Optional 25% or 
50% boost on secondary: 2V, or 4V, or6.3V, or 10.3V, 
or 13.3V, with mains primaries, 12/6 

Type B. Mains input. Low capacity. Multi -output 
2, 4, 6.3, 7.3, 10 and 13V. Boost 23% and 50%. This 
transformer is suitable for all TV tubes. 21/- each 

Type C. Low capacity transformer for 2V tubes with 
falling emission. Mains input. Output 2, 24, 24, 24, 
3V at 2A, 17/6 each 

E S e' Pre erre va ues. t 1 t ohms to 
0 meg, 4W 4d., 4W 4d., 1W 6d., 14W 8d. 
HIGH STABILITY. 4W 1 %, 2/ -. All preferred 
values 1000- 10MÛ. Ditto 5% 1O0Û -5MÛ 9d. each 

10 watt } 
5 watt¡ WIRE -WOUND RESISTORS J1j3 

25 ohms -10,000 ohms l 
15 watt J 2/- 
15,000 ohms -50,000 oh,-is, 5W, 1/9; 10W, 2/3 
WIRE -WOUND POTS 3W Lab. Colvern, etc. 
Pre -set min. TV type. Standard size Pots., 24" 
Knurled slotted knob. Spindle, high grade. All 
All values 25 ohms to 30k, values, 100 ohms to 50k, 
3/- each. 50k, 4/- 5/6; 100k, 6/6 
Ditto Carbon Track 50k W/W EXT. SPEAKER 
to 2 Meg, 3/- CONTROL 10f3, 3/- 
MAINS TRANSFORMERS. Standard, 250- 0-250, 
80mA, 6.3V tapped 4V 4A, Rectifier 6.3V, 5V or 4V, 
Ditto 350-0- 350, 22/6; Miniature, 200V, 20mA, 6.3V 

1 and 1A, 10/6; Small, 220220, 50mA, 6.3V, 3A, 17/6; 
Standard, 250- 0-250, 65r1A, 6.3V, 3.5A, 17/6; Heater 
Trans., 200/250V, 6.3V, 1.5A, 7/6; Tapped Sec., 2, 4, 
6.3V, 1.5A, 8/6; Secondary, 6.3V, 3A, 10/6. 
0/P TRANSFORMERS. Heavy duty 50mA, 4/6. 
Multi -ratio push -pull, 7/6. Miniature 3V4, etc., 4/6. 
Small pentode, 4/6. Hygrade push -pull 7 watts, 15/6. 
Mullard "510" 6k or 8k0, 30/- 
L.F. CHOKES 15/10H 60/65mA, 5/ -; 10H, 85mA, 
10/6; 20/151-1, 120/150mA, 12/6; 5H, 250mA, 15/- 

CRYSTAL MIKE INSERT by Acos 6/6 
Precision engineered. Size only 4" x is ". 
ACOS CRYSTAL HAND MIKE, complete 25/- 

ALADDIN FORMERS and cores. 4" 8d., 4" 10d. 
0.3" FORMERS 5937/8 and cans TV1 /2. I" sq. x 24" 
and 4" sq. x 14 ", 2/- complete with cores 
SLOW MOTION DRIVES. Epicyclic ratio 6 -1, 2/3 
TYANA. Midget Soldering Iron. 200/250V or 230/ 
250V, 16/9. SOLON MIDGET IRON, 25W, 24/- 
MAINS DROPPERS. 3" x 14 ". Three adj. sliders, 
0.3A 750 ohms, 4/3; 0.2A 1,000 ohms, 4/3 
LINE CORD. 0.3A 60 ohms per foot, 0.2A 100 ohms 
per foot, 2 -way, 6d. per foot; 3 -way, 7d. per foot 
MIKE TRANSF. 50:1, 3/9; 100:1, potted, 10/6 
LOUDSPEAKERS. P.M. 3 ohm. 24" and 5 ", 17/6; 
7" x 4" Goodmans, 21/ -; 4" Hi -Fi Tweeter, 25/ -; 
8" Plessey, 19/6; 64" Goodmans, 18/6; 10" R.A., 30/ -; 
12" Plessey, 30/ -; 8" 2.5k field tapped, o.p. trans., 24/6; 
15 ohm Plessey 10W 12 ", with tweeter, 97/6; 
Stentorian HF1012 10" 3 to 15 ohms 10W, 99/6 
CRYSTAL DIODES. G.E.C., 2/ -; GEX34, 4/- 
40 CIRCUITS FOR GERMANIUM DIODES, 3/- 
TUNING AND REACTION CONDENSERS 
100pF, 300pF, 500pF, 3/6 each, solid dielectric 
H.R. HEADPHONES 4,000 ohms, brand new, 16/6 pr 
SWITCH CLEANER FLUID, squirt spout, 4/3 tin 
TWIN GANG CONDENSERS. 365pF, miniature. 
14" x 14 " -x 14 ", 10/ -. 0.0005 standard with trimmers, 
9/ -; less trimmers, 8/ -. Midget 7/6; 50pF single, 2/6 

JASON FM TUNER COIL SET, 26/ -. H.F. 
coil, aerial coil, oscillator coil, two U. transformers 
10.7 Mc /s, detector transformer and heater choke. 
Circuit and component book using four 6AM6, 2/ -. 
Complete Jason FM Kit, with valves and Jason 
superior calibrated dial. E6.15.0, post free 

RADIO COMPONI 
Our written guarantee with every purchase Buses 133 or 68 pass door S.R. Stn. Selhurst 
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Aluminium Chassis. 18 s.w.g. Plain, undrilled, 1 

with 4 sides, riveted corners and lattice fixing holes, 
with 24" sides. 7" x 4 ", 4/6; 9" x 7 ", 5/9; 11" x 7" 
6/9; 13" x 9 ", 8/6; 14" x 11 ", 10/6; 15" x 14 ", 12/6; 
18" x 16" x 3 ", 16/6 

Volume Controls 80 52 Coaxial Cable 
Midget size Semi -air spaced Polythene 

Long spindles. Guaran- insulated 4" dia. stranded 
teed 1 year. All values core. Ideal Band Ill 9d. yd 
10,000 ohms to 2 Meg. Losses cut 50% 
No Switch D.P. Switch 

3/- 4/9 FRINGE QUALITY 
Linear or Log Tracks Air -spaced Coaxial 1/6 yd 

Coaxial Plugs 1/- Double Socket 1/3 
Sockets 1/- Outlet Boxes 416 
Balanced Twin Feeder, per yd 6d., 8052 or 30052 
Twin Screened Balanced Feeder, 1/6 yd, 80 ohms 
Trimmers. Ceramic, 30, 50, 70pF, 9d.; 100pF, 150pF, 
1/3; 250pF, 1/6; 600pF, 750pF, 1/9. Philips, 1l- each 
BLACK CRACKLE PAINT. Air drying, 3/- tin 
P.V.C. CONN. WIRE, 10 colours, single or stranded, 
2d. yd. Sleeving 1, 2mm, 2d., 2, 3mm, 3d., 6mm, Sd. yd 
S" RADIO SCREWDRIVERS, 6d. each 
NEON MAINS TESTER SCREWDRIVERS, 5/3 
SOLDER RADIOGRADE, 3 yds 9d., klb 2/6 
Sentercel Rectifiers. E.H.T. Type Flyback. Volt- 
ages: K3/25 2kV, 5 / -; K3/40 3.2kV, 7/ -; K3/45 3.6kV, 
7/6; K3/50 4kV, 8 / -; K3/100 8kV, 14/6 

50 cps voltage 30% of above ratings 
Mains Type RM1, 125V 60mA, 5 / -; RM2 100mA, 6/ -; 
RM3 120mA, 8/ -; RM4 250V 275mA, 16/ -; RM5, 20/- 
Miniature Contact Cooled Rectifiers. 250V 50mA, 
8/6; 250V 85mA, 9/6. Selenium Rect. 300V 85mA, 7/6 
Coils. Wearice "P" type, 3/- each. Osmor Midget 
"Q" type, adj. dust core, from 4/- each. All ranges 
Teletron. L. & Med. T.F.R. with reaction, 3/6 
Ferrite Rod Aerials. M.W., 8/9; M. & L., 12/6 
T.R.F. Coils A /HF, 7/- pair. H.F. Chokes, 2/6 
Speaker Fret. Gold cloth, 17" x 25 ", 5 / -; 25" x 35 ", 
10/ -. Expanded metal, silver, 151" x 9f ", 2/- each; 
Tygan. 4' 6" wide, 10/- ft; 2' 3" wide, 5/- ft 

SUPERHET COIL PACK 27/6 
Miniature size high Q coils. Short, Med., Long. Gram 
switching, with connection diagram. 465 kc /s i.f. 

Condensers. New stock, 0.00111F 7kV T.C.C., 5/6 
ditto 20kV, 9/6; 100pF to 500pF Micas, 6d.; Tubular 
500V 0.001 to 0.0111F, 9d.; 0.05, 0.1, 1/-; 0.25, 1/6; 
0.5, 1/9; 0.1 /350V, 9d.; 0.01 /2,000V, 1/9; 0.1/2,000V, 3/6 
Ceramic Condensers. 500V 0.3pF to 0.0H/F, 10d 
Silver Mica. 10% 5pF to 500pF, 1/-; 600pF 'o 3,000pF, 
1/3; close tolerance (plus or minus 1pF), 1.5pF to 47pF, 
1/6; ditto 1% 50pF to 815pF, 1/9; 1,000pF to 5,000pF, 2/- 
NEW ELECTROLYTICS FAMOUS MAKES 

TUBULAR TUBULAR CAN TYPES 
1/350V 2/- 100/25V 2/- 8 +16/450V á/- 
2/450V 2/3 8 +8/500V 6/- 16 +16/450V 5/6 
4/450V 2/3 16 +16/500V 6/- 6,0000 6V 6/6 
8/450V 2/3 CAN TYPES 32 +32/350V 4/6 
8/500V 2/9 Clips 3d. 32 +32/450V 6/6 
16/450V 3/6 16/500V 4/- 64 +120/275V 7/6 
16/500V 4/- 32/350V 4/- 60 +100/350V11/6 
32/450V 5/6 100/275V 5/6 100 +200 /275V 
25/25V 1/9 50 +50/350V 7/- 10/6 
50/25V 2/- 500/12V 3/- 1,000+1,000/6V 
50 /50V 2/- 2,500/3V 4/- 6/6 
Full Wave Bridge Selenium Rectifiers. 2, 6 or 
12V 14A, 8/9; 2A 11 /3: 4A, 17/6. Free charger circuit 
Charger Transformers. Tapped input 2001250V for 
charging at 2, 6 or 12V 1 }A, 15/6; 2A, 17/6; 4A, 22/6 

12/6 PURETONE RECORDING TAPE 
1,200ft on standard fitting, 7" metal reels. Spare 
reels 7" metal, 2/3; 51" plastic, 3/ -; 7" plastic, 4/- 
SUPERIOR 1,200ft plastic tape, 21/ -, on 7" plastic 
reels. Quality guaranteed 

IT SPECIALIST 

TELETRON 'COMPANION' 
/PRINTED CIRCUIT TPA luSISTOR THREE 

£5. 1 S.0 
WITH EYE 

GOLTOP 
TRANSISTORS 

Pocket receiver kit, 4f" x 3" x 1;-" with plans, cabinet, 
all parts and batteries. Fitted speaker reproduces 
strong local striions on Ferrite Aerial. Distant 
reception with simple aerial or earth. 

TRANSISTORS. Pye Goltop Audio V10/15A, 15/- 
R.F. I Mc /s, V6 /R2, ;24/ -. Sub- miniature Electro- 
lytics -5µF 12V, 8µF 6V, 16µF 12V,125iiF 6V,13/- etch 

THE HIGH GAIN BAND Ill TV PRE -AMP 
Tunable Channels 8, 9 and 10, Gain 17dB, Cascode 
Circuit. Complete kit with ECC84 valve, plans and 
instructions, 29/6 less power, or 49/6 with power 
pack. Plans only, 6d. Bandtl version available for 
channels 1 to 5, same prices. 

Wavechange Switches. 2 p 2 -way, 3 p 2 -way, short 
spindle, 2/6: 5 p 4 -way 2 wafer, long spindle, 6/6; 2 p 
6-way, 4 p 2 -way, 4 p 3 -way, long spindle, 3/6; 3 p 
4 -way, 1 p 12 -way, long spindle, 3/6; wave change 
"MAKITS," 1 wafer, 8/6; 2 wafer, 12/6; 3 wafer, 16/ -; 
4 wafer, 19/6; 5 wafer, 23/ -; 6 wafer, 26/6 
Toggle Switches, s.p. 2 / -,rd.p 3/6, d.p.d.c. 4/- 
Valveholders. Pax. int. oct., 4d. EF50, EASO, 6d. 
B12A, CRT, 1/3. Eng. and Amer. 4, 5, 6, 7 and 9 pin, 1/- 
MOULDED Mazda and int. oct., 6d., 87G, B8A, PRG, 
B9A, 9d. B7G with can, 1/6. VCR97, 2/6. B9A with 
can, 2/6. Ceramic, EF50, B7G, B9A int. oct., 1/ -. 
B7G with can, 1/9; B9A with can, 2/9 

HANDY VOLTMETERS. 2" Twin Range 0-25V, 
IO -250V d.c with leads and leather case, 9/6 each 

TV Fault Finding. Data Publications, 5/- each 
Radio Valve Guide. Books i, 2 or 3, 5/- each 

TELETRON "AJAX" CRYSTAL SET 
Complete kit with cabinet 4}" x 3" x 11" and instruc- 
tions. 15/-, or with pair of H.R. phones, 30/- 

New boxed VALVES 90-day Guarantee 
1R5 8/6 6K8 8/6 EA50 1/6 EZ81 11/6 
155 8/6 6L6 10/6 EABC8010/6 E1148 1/6 
1T4 8/6 607 10/6 Eb91 6/6 HABC80 12/6 
2X2 2/6 6SA7 10/6 E8C33 8/6 HVR2A 7/6 
3S4 8/6 6517M 10/6 EBC41 10/6 MU14 10/6 
3V4 8/6 6SN7 816 EBRO 10/6 P61 6/6 
5U4 8/6 6V6G 7/6 ECC84 12/6 PCC84 12/6 
5Y3 8/6 6V6GT 8/6 ECF80 11/6 PCF80 11/6 
5Z4 10/6 6X4 7/6 ECF82 11/6 PCF82 11/6 
6AM6 8/6 6X5 7/6 ECH42 10/6 PCL82 11/6 
6B8 5/6 757 10/6 ECL82 12/6 PEN25 6/6 
6BE6 7/6 12AH8 10/6 EF39 7/6 PL82 10/6 
6BH6 10/6 12AT7 10/6 EF41 10/6 PY80 10/6 
6BW6 10/6 12AU7 9/6 EF50 5/6 PY81 10/6 
6CH6 10/6 12AX7 9/6 Equip. PY82 10/6 
6D6 7/6 1213E6 9/6 EF50 8/6 SP61 5/6 
6F6 7/6 12K7 8/6 Sylv. UBC41 10/6 
6H6 3/6 12Q7 8/6 EF80 10/6 UCH42 10/6, 
615 6/6 3516 9;6 EF92 5/6 UF41 10/6 
616 7/6 35Z4 9/6 EL32 5/6 UL41 10/6 
617 8/6 80 10/6 EL84 10/6 UY41 10/6 
6K6 6/6 807 6/6 EZ40 10/6 U22 10/6 
6K7 5/6 954 1/6 EZ80 9/6 X79 10/6 

337 WHITEHORSE ROAD 
WEST CROYDON 

STelephone THO 1665 iSii Catalogue 6d. 

& P. 1 / -, over L2 post free. C.O.D. 1/6 (Export C.W.O. post extra ,no H.P.) OPEN ALL_DAY (Wed. 1 p.m.) 
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C YN E RADIO LTD. 

"The Component 
Specialists" 

ALL POST ORDERS AND CORRESPONDENCE TO 

162 HOLLOWAY ROAD LONDON N7 
NOR 6295/6/7 

18 TOTTENHAM COURT RD. LONDON WI 
MUS 5929/0095 

Callers welcome at both branches 

"R.E.P. MINI -7" 
POCKET TRANSISTOR PORTABLE 

ALL NECESSARY 
COMPONENTS AT 

SPECIAL INCLUSIVE 
PRICE OF 

f9.19.6 
P. and P. 2/6 

Or with Long Wave f 10.10.0 
P. and P. 2/6 

STAR FEATURES 

* Utilises 7 specially se- 
lected transistors * Push -pull output 

* Hi -Grade 2 }" p.m. loud- 
speaker 

* Ferrite slab aerial 

* Most attractive appear- 
ance 

* Exceptionally good 
quality output 

* Unequalled perform- 
ance 

Overall dimensions only 
5 }" x 3 }" x I.f ". Powered 
by two miniature 3V tran- 
sistor batteries. Plastic 
case finished in dove grey 
with scarlet knobs. 

PRINTED CIRCUIT TELETRON 
COMPANION 

(As described in July issue.) All required components 
available at special INCLUSIVE price of 99/6 plus 
1/6 p. and p. 
Constructional details and itemised price list 6d. post 
free. 

The "NEW LOOK" 
RAMBLER 

SUPERHET BATTERY PORTABLE 
Your summer holiday will not be complete without our 
most popular All -dry Battery Portable Superhet, now 
available with a new cabinet of even more attractive 
appearance. Finished in two -tone RED /GREY "Lionide," 
it is washable and unscratchable. The standard cream 
plastic top panel, engraved in red and green, completes 
the overall "air of quality." This receiver has every 
thing: quality, sensitivity, economy and ample volume. 
Employs a high quality 5" loudspeaker and the following 
popular readily obtainable miniature valves: 3V4, 1R5, 
155, 1T4. All necessary components, including cabinet, 
can be supplied, ex- stock, at the original Special Inclusive 
Price of E7.7.0 plus 2/6 p. and p. (less batteries) Uses 
all -dry 1.5V I.t. (1/6), 90V h.t. (10/ -). Easy -to- follow 
instruction booklet containing practical and theoretical 
diagrams and itemised price list available separately at 
1/6 post free. 

NOTE! OPTIONAL EXTRA! Latest ultra - 
low consumption "96" range valves and simple modifi 
cation data can be supplied with the "RAMBLER" at 
8/6 extra. 

RAMBLER MAINS UNIT 
Enabling the above receiver to be used on a.c. mains, 
fits sugly into battery compartment. Completely self - 
contained in metal case measuring only 7" x 2k" x 1 } ". 
All necessary components ex -stock at only 47/6 plus 
1/6 p. and p. or assembled and tested at E3.5.0. 
Instruction booklet and itemised price list available 
separately at 9d. post free. 

CONSTRUCTORS BARGAINS! 
Mains Transformer (Special). 
Superior quality drop through type, 
half shrouded. Primary 200/250V. 
Secondary 350-0-350V at 80mA. 6.3V 
3A, SV 2A. Ex- equipment, but guar- 
anteed O.K. Only 9/6 plus 1 /- p. and p. 
6V Vibrator Pack. Ex -W.D. Out- 
put 140V 30mA. Fully smoothed. 
Size only 61" x 5" x 2 } ". New con- 
dition. 12/6 plus 1/6 p. and p. 
12V Vibrator Pack. Mallory, brand 
new. Output 150V 40mA. Complete 
with synchronous vibrator. 12/6 plus 
1/6 p. and p. 
12" Bakers Selhurst Loudspeakers. 
15 'ohm, 15 watt., 30/14,000 c /s. Few 
only. Brand new. E4 10s. plus 3/6 
p. and p. 
Wiring Wire. 5 coils 10yd., each 
coil, in different colours contained in 
cellophane bag. 5/- plus 9d. p. and p. 
3- Section Whip Aerials. Ideal for 
fishing rods, etc. Each section 4ft. 
Only 7/6 set, plus 2/6 p. and p. 

12" Plessey P.M. Loudspeaker. 
3 ohm. speech co'I. Brand new. 
Only 32/6 plus 2/6 p and p. 

H.G.P.59 Crystal Insert. Complete 
with I.p. and std. sapphire Styli. 
Brand new 18/- plus 9d. p. and p. 
Suitable for B.S.R., Monarch, etc. , 

H.3 AM /FM Chassis. (By well - 
known manufacturer). Covering 
Medium, Long and FM Bands. Brand 
new and fully guaranteed. Whilst 
stocks last E18 19s. 6d. plus 5/- p. and 
p. Leaflet on request. 

Manufacturers' Surplus Compo- 
nent Strips. Comprising approx. 12 
capacitors from 0.25mfd to 100pF and 
approx. 12 resistors. All useful 
values. Mounted on sturdy tag 
board. 4 Strips (approx. 100 com- 
ponents) for 5/- plus 1 /- p. and p. 

Nylon Drive Cord. 12yd. reels. 
Best quality 3/6 plus 6d. p. and p. 

CLR Low Impedance Headphones 
7/6 pr. plus 1/- p. and p. 
Brand new imported High Im- 
pedance Lightweight Head- 
phones. Finished in cream. 15/- pr. 
plus 1 /- p. and p. 
Carbon Hand Microphones com- 
plete with press to talk switch. Lead 
and Jack plug. 5/- each, plus 1/- 
p. and p. 
Morse Keys. Superior Quality. 
Ex equip. New condition 2/6 plus 
1/- p. and p. 
Octal Plugs. Ex equip. 9d. each, 
plus p. and p. 6d. 
Packard Bell Pre -Amplifier. Snip! 
With 6SL7GT, 28D7GT, plugs, hand 
switch, many components contained 
in useful metal case. Brand new, 
boxed complete with circuit diagram 
and instruction book. Only 12/6 
plus 1/6 p. and p. 
Polystyrene Coil Cement. 1/10 
per bottle plus 6d. p. and p. 

We Specialise in VALVES COMPONENTS AM & FM CHASSIS 
TUNERS AMPLIFIERS LOUDSPEAKERS CABINETS RECORD 
PLAYERS TAPE RECORDERS and all HI -FI EQUIPMENT Enquiries invited 
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PREMIER RADIO COMPANY 
Open till 

6 p.m. Saturday 

B. H. MORRIS & CO (RADIO) LTD 

(Dept. R.C.7) 207 EDGWARE ROAD LONDON W2 
Also 23 Tottenham Court Road London WI 

Telephone 
AMB 4033 
PAD 3271 

Build the New "MAYFAIR" Televisor 
which gives complete SAFETY to the constructor! 
These Televisors use a double wound mains transformer 
which gives you complete safety from contact with the 
mains supply when handling the chassis or controls. * B.B.C. & I.T.A. DESIGN * 

WITH NEW TURRET TUNER 
PLU MAY BE f 33 / e e 1 OFSCROTT BUILT FOR 

Build in 5 easy stages. Full construction 
details available. Instruction Book 3/6 
post free 

The "PETITE" PORTABLE 
A new design from the firm with 45 years 
of experience in the supply of designs for 
the home constructor. 

MAY BE f7 7. 'J Plus BUILT FOR 3/- 

Batteries Extra. H.T. 10/- (type B126) or 
equivalent, L.T. 1/6 (type AD35) or equiva- 
lent. * Size only 8" x 8" x 41" * Instruction Book 1 /6. *err * 

THE ARGONAUT 
AM -FM MW -VHF 
TUNER -RECEIVER 

First published in the March and 
April 1956 issues of this magazine 
this high quality tuner -receiver 
has aroused considerable 
interest. In this reprint the 
text has been revised and 
enlarged, and additional 
diagrams, including a map of 
present and projected 
coverage areas, have been 
included as a result 
of suggestions by readers 

28 pp. plus stiff card cover 
Price 2/- postage 4d. 

i 

Radio 
Control 

Mechanisms 
by 

RAYMOND F. STOCK 

A new publication -and the first 
devoted entirely to the subject of radio 
control linkage mechanisms. Comple- 
mentary to Radio Control for Model 
Ships, Boats and Aircraft and to other 
books on radio control. 

64 PAGES ART BOARD COVER 
70 ILLUSTRATIONS 

Published by 4/6 postage 4d. 

DATA PUI;LICATION` LTD 
57 MAIDA VALE LONDON W9 

Telephone CUNningham 6141 (2 lines) Telegrams Databux London 
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J.4-4 

Flew stereophonic 
kits 
iáSeñ 

from from 

Two designs are offered. The first, Model 1.4 -4 (8 valves) is inten ied 

for the more experienced constructor to build, and has sufficient gain to 

All parts include play off a tape head. This is the model as designed by Mr. H. Lewis 
prepared chassis, Yorke, of Cape Electrophonics, and described in Hi -Fi News. Model 
but less 8 valves 

1.2-2 (4 valves) is a somewhat simpler version of the original design, 
[16.10.0 and less complicated to build. 

J.2 -2 A special double amplifier is also available, the Jason 1.2 -10. 

All parts as above This is virtually the original 1.10 converted to stereo, and like the 1.10 

but less 4 valves is intended for shelf mounting. All Jason Stereophonic equipment can 

El 2.1.8.0 be used also for single channel reproduction. 
FULL DETAILS GLADLY SENT ON APPLICATION 

Stereophonic Demonstrations every Saturday morning in our showroom 
3-4 (E) GREAT CHAPEL STREET 
OXFORD STREET LONDON WI 

GER 0273/4 TIIE JASON MOTOR & ELECTRONIC CO 

21 RANGES 
covering 

10 -1000 d.c. volts 
10 -1000 a.c. volts 

100 Microamps to 
500 Milliamps d.c. 

100 Microamps a.c. 

0 to I Megohm 

0 to 10,000 ohms 

O deaaÈ4tftk2'/ 
How would you like to have one of the newly stylised and 
redesigned M.I.P. Series 100 Multi -Range Test Sets on your 
bench almost by return of post? It's easy, you just send 
47/6 as deposit and pay the rest in six monthly instalments 
of £1.16.0. The cash price is £12.7.6. Post the coupon for 
full details. 

*There is also the 
SERIES 90 
Terms for the Series 90 
Test Set (19 self -con- 
tained ranges a.c. /d.c. 
200 micro -amps, 5,000 
ohms per volt): Deposit 
35/- and six monthly 
payments of 28/10 (Cash 
price 0.15.0). 

G D20 
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MULTI -RANGE 
TEST SET- SERIES 100 

To MEASURING INSTRUMENTS (Pullin) Ltd 
Electrin Works, Winchester Street, 

Acton, London, W.3 
Please send illustrated leaflet of the 
Series 100 Test Set with details of new 
easy payment scheme ... ... ... 
Ditto Series 90... ... 

'Please indicate instrument required 

NAME. 

ADDRESS 

_____._......_......._..___. 
F858 
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M HIS MASTERS VOICE 
MARCONIPHONE 

COLUMBIA 

400nce 
NEW PRACTICAL WAY 

OF LEARNING AT HOME 

NEW- completely up -to -date methods of giving instruction in a 

wide range of technical subjects specially designed and arranged for 
self -study at home under the skilled guidance of our teaching staff. 

NEW- experimental outfits and lesson manuals are despatched on 

enrolment and remain the student's property. A tutor is allotted 
to each student for personal and individual tuition throughout 
the course. 

Radio and television courses, with which specially prepared com- 
ponents are supplied, teach the basic electronic circuits (amplifiers, 
oscillators, detectors, etc.) and lead, by easy stages, to the complete 
design and servicing of modern Radio and T/V equipments. 

If you are studying for an examination, wanting a new hobby 
or interest, commencing a career in industry or running 
your own full -time or part -time business, these practical 
courses are ideal and may be yours for moderate cost. Send 
off the coupon to -day for a free Brochure giving full details. 
There is no obligation whatsoever. 

Instructional 
lesson 
manual 

Oscilloscope. 

Courses with Equipment 

RADIO SHORT WAVE RADIO 

TELEVISION MECHANICS 

CHEMISTRY PHOTOGRAPHY 

ELECTRICITY CARPENTRY 

ELECTRICAL WIRING `HI -F1' 

DRAUGHTSMANSHIP ART, etc. 

E.M.I. Factories 
at Hayes, 
England. 

3 -stage 
T.R.F. 

circuits. 

Sludents 
Test Panel. 

rFill in for FREE BROCHURE 
E.M.I. INSTITUTES, Dept. 179X, London, W.4. 

2-stage radio 
equipment. 

5 valve 
3- waveband 

superhet circuit. 

EMI INSTITUTES 

Name 

Address 

Age 
(If under 21 ) 

I am interested in thefollowingsubject(s) with/ 

without equipment -- 

(We shall not worry you with personal visits) 

BLOCK 
C 
PLEASE 

IC.107 

Aug't8 

The only f/v»ce Pcidy Col.(ege -met, 6y, a((/oxld-loéa'e indutrf,rtiae orgarsúati.ást, 
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REPANCO 
HIGH GAIN COILS and QUALITY COMPONENTS 

for the constructor 
TRANSISTOR COMPONENTS 

FERRITE SLAB AERIAL TYPE FS2. A new super- sensitive aerial, Long and Medium Wave, 
specially designed for transistor portable receivers. Complete with fixing brackets. Length 54" 12/6 

COMBINED OSCILLATOR AND 1st I.F. TRANSFORMER TYPE OT1 (315 kc /s), fully 
11/6 

2nd I.F. TRANSFORMER TYPE TT2 (315 kc /s), 1 " x ÿ" dia. 5 / - 
I.F. TRANSFORMER TYPE TT3 (315 kc /s), 1" x }" dia.... ... ... ... ... ... 5/- 

PUSH -PULL INTER -STAGE TRANSFORMER TYPE TT4. Ratio 1:1 ct. Stack 11" x 1 " x 8/6 
PUSH -PULL OUTPUT TRANSFORMER TYPE TTS. Ratio 15:1 ct. Stack 11" x 1-1-14" x 44" 8/- 

MINIATURE RANGE -For pocket receivers 
FERRITE SLAB AERIAL TYPE FS3. Medium Wave only. With fixing grommets. Size 3 "x} "xy5f" 7/6 
OSCILLATOR COIL TYPE XO8. Medium Wave only. Overall size;" dia. x 1 ". Enclosed in 

Ferrite pots . . . 5 / - 
1 . F . TRANSFORMER TYPE XT6. Suitable for 1st and 2nd I.F. 455 kc /s. Size }" sq. x f4" ... 10/- 
LF. TRANSFORMER TYPE XT7. Designed for 3rd I.F.T. or detector I.F.T. 455 kc /s. Size as 

XT6 ... ... ... 10 /- 
PUSH -PULL INTERSTAGE TRANSFORMER TYPE TT9. Ratio 1:1 c.t. Radiometal Core. 

Size } "xj "x}}" ... ... 12/6 
PUSH -PULL OUTPUT TRANSFORMER TYPE TTIO. Ratio 8:1 cc. Matched to 3 ohm 

Practical and Theoretical circuits enclosed with each Repanco Transistor Component 

COILS AND TRANSFORMERS FOR TRANSISTORISED CAR RADIO 
Medium Wave Aerial Coil Type XMA16... 10 /- 
Medium Wave H.F. Coil Type XMF17 ... 10 /- 
Long Wave Aerial Coil Type XLA18 ... 6/9 
Long Wave H.F. Coil Type XLF19... ... 6/9 

Interstage Transformer Type TT11 ... 10 /- 
Output Transformer (12 volt Radio) Type 

TT12... ... ... ... ... .. 12/6 

Output Transformer (6 volt Radio) Type 
Oscillator Coil Type X015 ... ... ... S/- S TT13... 12/6 

All this range boxed with circuit and practical diagram of all- Transistor Car Radio 

REPANCO EASY -TO -BUILD RECEIVERS 
Constructors' Envelopes of easy wiring plans, instructions and detailed price lists of components 

THE HIWAYMAN Envelope 1/6 (post 3d.) 
Four -valve superhet Dual -range Portable using Ferrite Rod Aerial 

REPANCO ONE -VALVE ... ... ... ... ... ... ... ... Envelope 9d. (post 3d.) 
Beginner's Dual -range Radio Set for use with headphones 

REPANCO FM TUNER UNIT ... ... ... ... ... Envelope 1/6 (post 3d.) 
Using 4 EF91, 1 EB91, 1 EM80 Valves, Ratio Detector 

REPANCO "THREE DEE" ... ... ... ... ... ... ... Envelope 9d. (post 3d.) 
Dual -range Transistor Radio using 3 Transistors and Crystal Diode. 

Amazing loudspeaker reception from 74 volt battery supply 
REPANCO "TRANSEVEN" ... ... ... ... ... ... ... Envelope 1/6 (post 3d.) 

A new 7 Transistor superhet Portable with preset station tuning using 
Repanco transistor components 

Envelope 1/6 (post 3d.) 
The amazing new transistor pocket portable radio with all the tech- 

nical features of a standard receiver. Seven transistors, superhet 
circuit, fully tunable over medium wave. Size 54" x 34" x 1}" 

MAIL ORDER and TRADE- 

RADIO EXPERIMENTAL PRODUCTS 
LIMITED 

33 MUCH PARK STREET COVENTRY 
Telephone 62572 

WHOLESALE and EXPORT- 

REPANCO LTD 
O'BRIENS BUILDINGS 

203 -269 FOLESHILL ROAD COVENTRY 
Telephone 40594 
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Near Equivalents 

EABC80 
DH7I9 

6AK8 

Cut this out for further 
reference or write to the 
Publicity Deportment at 
Footscray for a data sheet 

RIMAfi 6T8 
TRIPLE DIODE TRIODE 

The Brimar 6T8 is a triple- diode -triode in 
which one diode has a separate cathode. The 
triode section has a high amplification factor 
making the valve suitable for use in AM /FM 
receivers in the demodulation and first stage audio 
circuits. The diodes may be used in series shunt 
limiter circuits, for example in the audio sections of 
television and communications receivers, followed 
again by the triode section for AF amplification. 
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ANODE VOLTAGE -Va 
300 400 

Typical Triode Operating Characteristics as an 
R.C. coupled amplifier 

Heater Voltage 6.3 volts Heater Current 0.45 amp. 
Anode Supply Voltage 
Anode Load Resistor 
Grid Resistor 
Cathode Bias Resistor 
Peak Output Voltage 
Stage Gain (for 24V peak to 

peak output) 
Distortion (for 24V peak to 

peak output) 

250 250 volts 
0.25 0.25 megohms 
1.0 10 megohms 
3 0 kilohms 
43 40 volts 

42 42 

I 5% 

Standard Telephones and Cables Limited 
(Reg. Once 63 Aldwych London WC2) 

FOOTSCRAY SIDCUP KENT 

soo 

Telephone 3333 
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Our specialised buying knowledge and reputation ensure g 

a square deal and enables us to 
I 

offer the best for your money! 

BAND III TV CONVERTER 
180 Mc /s -205 Mc /s 

Suitable London, Birmingham, Northern, Scottish and 

Welsh ITA transmissions 
Mk. 2 Model. Latest Custode circuit using ECC84 
and EF80 valves giving improved sensitivity (12 dB) 
over standard circuits, built -in power supply a.c. 200 - 

250V. Dimensions only 6f" x 3 ", ht. 4 ". Simple and 

easy to fit -only external plug -in connections. Wired, 
aligned and tested ready for use. State channel required. 
Guaranteed. Bargain offer -good results or full refund. 
only £3.19.6 Carr. and pkg. 2/6 

Band I /Band Ill changeover switch and B.B.C. aerial 
socket can now be fitted and wired to the above con- 
verter for 8/- extra 

R.E.P. MINI -7. Kit of parts for this popular pocket 
transistor portable, 9f gns., p. and p. 2/6 

CONDENSERS. Mica or S. Mica. All pref. values. 
3pF to 680pF, 6d. each. Ceramic types. 2.2pF to 5,000pF, 
9d. each. Tubulars, 450V, Hunts and T.C.C. 0.0005, 
0.001. 0.005. 0.01 and 0.1, 350V, 9d.; 0 02, 0.05, 0.1, 500V 
Hunts, T.C.G., 1 / -; 0.25 Hunts, 1,6; 0.5 Hunts, 1/9; 
0.001 6kV T.C.C., 5/6; 0.001 20kV T.C.C., 9/6 

RESISTORS. Pref. values 10 ohms 10 m_gohms, 20% 
col.. 4W, 3d.; 1W, 5d.; 1W, 6d.; 2W 9d.; 10% h- stab., 
4W, Sd.; 4W, 7d.; 5% tol., 4W, 9d.; 1 % h- stab., 1W, 1 /6 

PRE -SET W/W POTS. TV knurled slotted knob 
type. 25 ohms to 30,000 ohms, 3/ -: 50,000 ohms, 4/ -; 
50.000 ohms to 2 Megohms (carbon), 3/- 
S.T.C. RECTIFIERS. E.H.T. types, K3/25 2kV, 5 / -; 
K3/40 3.2kV, 6/9; K3/45 3.6kV, 7/3; K3/50 4kV, 7/9; 
K3/100 8kV, 13/6, etc. Mains types: RM1 125V 60mA, 
4/9; RM2 125V 100mA, 5/6; RM3 125V 120mA, 7/6; RM4 
250V 250mA, 16/ -; RM4B type 250V 275mA, 17/6, etc. 

LOUDSPEAKERS. P.M. 3 ohm, 24" Elac, 16/6; 34" 
Goodmans, 18/6; 5" R. & A., 17/6; 6^ Celes., 18/6; 7^ x 
4" Goodmans, 18/6; 8^ Rola, 20/ -; 10" R. & A., 25/- 
SPEAKER FRET. Expanded bronze anodised metal; 
8 "x8 ",2/3:12 "x8".3/ -;12 "x12 ",4/3;12 "x16 ",6 / -: 
24" x 12 ", 8/6, etc. TYGAN FRET (Murphy pattern): 
12" x 12 ". 2/ -; 12" x 18 ", 3/ -; 12" x 24 ", 4/ -, etc. 

RECORD PLAYER CABINETS 
Contemporary style rexine covered cabinet in two-tone 
fawn and brown. Size 184" x 134" x ht. 84 ", fitted with 
all accessories, including speaker baffle -board and plastic 
fret. Space available for all modern amplifiers and auto- 
changers, etc. Uncut record player mounting board 
14" x 13 ". Cut mounting boards available 
Cabinet Price £3. 3.0 Carr. and ins. 3/6 

2.VALVE AMPLIFIER Mk. 1. 200/250V a.c. modern 
circuit with high gain EL84 output and double wound 
mains transformer, variable tone and volume controls, 
wired and tested with 6" speaker and o/p trans., com- 
plete with knobs and drilled ready to fit baffle -board in 
above cabinet. Only £3.12.6. Carr. and pack. 2/6 

2 -VALVE AMPLIFIER Mk 2, 200/250V a.c. Speci- 
fication as above but a higher fidelity and greater output 
(approx. 3 watts) is obtained by using latest twin stage 
triode- pentode valve ECL82 and negative feedback tone 
control. Complete wired and tested as above, £3.19.6, 
carr. and pack, 2/6 

10 

1946 

We can only show a small selection 
from our vast stocks in this advert. 
Write now for full Bargain Lists, 3d. 

RECORD PLAYER BARGAINS 
SINGLE PLAYERS. 4 -speed BSR (latest model, 
TU9), 92;6; 4 -speed COLLARO JUNIOR, L4.10.0; 
4 -speed GARRARD (4 S.P.), £7,1.0, carr. & ins. 3/6 

AUTO CHANGERS. Price reductions, 4 -speed BSR 
(UA8), £7.19.6, 4 -speed COLLARO, £7.19.6; 4 -speed 
GARRARD (RC120/4H/2), £10.5.0, carr. and ins., 4/6. 
All above models brand new and guaranteed. Fitted 
latest style lightweight Xtal P.U. with turnover head 
and twin sapphire styli 

VOLUME CONTROLS 
Log. ratios, 10,000 ohms - 
2 Megohms. Long spindles. 
1 year guarantee. Midget 
Ediswan type. 

No Sw. D.P.Sw. 
3/- 4/9 

Linear Ratio, 10,000 ohms 
-2 Megohms. Less switch, 

80 ohm cable COAX 
STANDARD 4" diam. 
Polythene insulated. Grade 
"A" only. 8d. yd. 

Special. Semi -air spaced 
po'ythtne. 80 ohm. Coax 

3/ -. each. Coax Plugs, 4" diam. Stranded core. 
1/2 Coax Sockets, 1/ -. Losses cut 50 %. Ideal 
Couplers, 1/3. Outlet Band Ill, 9d. yd 
Boxes, 4/6 
C.R.T. HEATER ISOLATION TRANSFORMERS. 
New improved types -mains prim. 200/250V tapped. 
All isolation transformers now supplied with alternative 
no boost, plus 25 %, and plus 50% boost taps at no extra 
cost. All in one transformer 2V 2A type, 12/6; 6.3V 
0.6A type, 12/6; 10.5V 0.3A type, 12/6; 13V 0.3A type, 
12/6. P. and p. 1/6 Other voltages in course of pro- 
duction. Small size and tag terminated for easy fitting 
L.F. CHOKES -10H 65mA, 5/ -; 15H 100mA, 10/6; 
10H, 120mA, 10 /6; 20H 150mA, 15/6 
OUTPUT TRANSF. -Standard pentode, 4/6; push - 
pull 12 watt, 13/6. Small pentode, 3/9. Midget battery 
pentode (1S4, etc.), 4/6 
ELECTROLYTICS -ALL TYPES -NEW STOCK 
Tubular -Wire Ends Can Types, Clips 3d. each 
25/25V, 50/12V 1/9 8 +8 /500V Dub. 4/6 
25/50V T.C.C. 2/- 8 +16/450V Hunts á/- 
50/50V, 4/500V 2/- 16 +16/450V T.C.C. 5/6 
100/25V, 2/450V 2/- 32/350V B.E.C. 4/- 
8/450V T.C.C. 2/3 32 +32/275V Hunts 4/6 
8 +8/450 B.E.C. 4/6 32 +32/450V T.C.C. 6/6 
8 +16/450V T.C.C. 5/- 250/350V B.E.C. 8/6 
8 /500V Dub. 3/- 100 +200 /275V 12/6 
16/450V B.E.C. 3/6 
MIDGET TRANSISTOR TYPES. 2µF, 4µF, 811F 6V, 
3/6; 6µF, 10µF, 16µF 3V, 3/6; 32µF 14V, 3/6 

8" P.M. SPEAKER (3 ohms) 
Ex- Mfrs.' Units: Rola. W,B., Celestion, etc. All recon- 
ditioned and guaranteed. Ideal ext. unit. Bargain, 
7/6, carr. 1/6 
VALVES -NEW BOXED -ALL GUARANTEED 
1Rá, 1T4, 7/6; 1S5, 1S4, 7/6; 3S4, 3V4, 8/ -; 5Z4, 9/6; 
6AT6, 8/6; 6K7, 6/6; 6K8, 8/6; 6Q7, 8/6; 6SN7, 8/6; 
6V6, 7/6; 6X4, 7/6; 6X5, 7/6; 7C5, 9/ -; 7Y4, 8/6; 
DAF96, 9/ -; DF96, 9/ -; DK96, 9/ -; DL96, 9/ -; 35L6, 

10/6; EABC80, 9/6; EB91, 6/6; EBC41, 10/6; EVC33, 8/6; 
ECC84, 12/6; ECH42, 10/6; ECH81, 10/6: ECL80, 12/6; 
EF41, 10/6; EF80, 10/6; EF86, 13/6; EF91, 8/6; EY51, 
12/6; EZ40, 8/6; EZ80, 8/6; MU14, 9/6; PCC84, 10/6; 
PCF80, 10/6; PCF82, 10/6; PCL83, 12/6; PL81, 14/6; 
PL82, 10/ -; PL83, 11/6; PY80, 9/6; PY81, 9/6; PY82, 8/6; 
U22. 8/6; U25, 12/6; UY41, 8/6 
SPECIAL-1R5, 1T4, 155, 1S4 or 3S4 or 3V4 per set 27/6 

Hours 9 a.m. -6 p.m., 1 p.m. Wed. 

RADIO COMPONENT SPECIALISTS 
70 Brigstock Road Thornton Heath Surrey Telephone THO 2188 

Terms: C.W.O. or C.O.D. Post and packing up to fib 7d., 11b 1/1, 316 1/6, 5Ib 2/ -, 1016 2/9 
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MEN AND I I / //fed 
Qu¡ WOMEN 

Industry and Commerce offer their best posts to those with the 
qualifications - appointments that will bring personal satisfaction, good money, 
status and security. As part of a modern industrial organisation, we have skilled 
knowledge of what is required and the best means of training personnel for its 
present day and future requirements. We specialise also in teaching for hobbies, new 
interests or part -time occupations in any of the subjects listed below. Write to us 
to -day for further information. There is no obligation of any kind. 

PERSONAL & INDIVIDUAL TRAINING IN- 

The E.M.I. Factories 
at Hayes, England. 

Accountancy 
Advertising 
Aeronautical Eng. 
A.R.B. Licences 
Art (Fashion, 

Illustrating, 
Humorous) 

Automobile Eng. 
Banking 
Book -keeping 
Building 
Business 

Management 
Carpentry 
Chemistry 
City & Guilds 

Exams 
Civil Service 
Commercial 

Subjects 
Commercial 

Art & Drawing 
Customs Officer 
Draughtsmanship 
Economics 
Electrical Eng. 
Electrical 

Installations 

Electronics 
Electronic 

Draughtsmanship 
Eng. Drawing 
Export 
General Certificate 

of Education 
Heating & 

Ventilating Eng. 
High Speed 

Oil Engines 
Industrial Admin. 
Jig & Tool Design 
Journalism 
Languages 
Management 
Maintenance Eng. 
Mathematics 
M.C.A. Licences 
Mechanical Eng. 
Metallurgy 
Motor Eng. 
Painting & 

Decorating 
Photography 
P.M.G. Cert. 
Police 
Production Eng. 

Production 
Planning 

Radar 
Radio 
Radio Amateur's 

(C &G) Licence 
Radio & Tele- 

n Servicing 
Refrigeration 
Sales Management 
Sanitary Eng. 
Salesmanship 
Secretaryship 
Shorthand & Typing 
Short Story Writing 
Short Wave Radio 
Sound Recording 

& Reproduction 
Telecommuni- 

cations 
Television 
Time & Motion 

Study 
Tracing 
Welding 
Workshop Practice 
Works M'gement 
and many others 

Also courses for GENERAL CERTIFICATE OF EDUCATION, 
A.M.I.H. &V.E., A.M.S.E., A.M.Brit.I.R.E., A.M.I.Mech.E., A.M.I.E.D., 

A.F.R.Ae.S., A.M.I.P.E., A.M.I.I.A., A.C.C.A., A.C.I.S., 
A.C.C.S., A.C.W.A., City & Guilds Examinations, R.T.E.B.Serv. Cert. 
R.S.A. Certificates, etc. 

Courses with 
PRACTICAL EQUIPMENT 

IN RADIO TELEVISION MECHANICS CH=MISTRY 

LI 
The only Home Study College 

operated by a world -wide 

manufacturing organisation 

INSTITUTES 

ELECTRICITY DRAUGHTSMANSHIP 

PHOTOGRAPHY, ETC., ETC. (y_ 
POST THIS TODAY 

E.M.I. INSTITUTES, Dept. 179K. London, W.4 

_.. _... __ AGE 
21) __ --,' 

ADDRESS ...._ ___. BLOCK 
I am interested in the following subject(s) with/without CAPS 

___.... 

PLEASE I 

NAME 

Aug/58 
(We shall not worry you with personal visits). 

1c s: 

71e oxl.y ' Name Rudy /'o(.(,ege ?vist 6c 2!Voreie-xr,á'e iftduitreit(. orgvcicaúérn, 
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KITS 

ro;;fci of 
parts £2.12.6. parts 

,. 

One valve beginners dual. 
range radio. Data 1 / -. 
Kit of parts £1.13,6. 

JASON STEREO 
All component parts in stock and p p 
detailed price on request. 

THE "MINI -7'a 
Constructional data .. 1/6 

Group board .. .. 5/- 
XT6 i.f. trans .. ea. 10 /- 
XT7 i.f. trans .. .. 10/- 

0ß osc. for .. 5/- X08 
TT9 transformer .. 12/6 
TT10 transformer .. 12/6 
FS3 slab aerial .. 7/6 
Case and knobs .. 16/- 
Jackson "00" gang .. 9/6 

STAGE complete ES.0.0 

STAGE 2 £7.11.12.6 

STAGE 3 13.6 

STAGE 4 E4.0.0 

Jason "Mercury" FM 
tuner with pre -set stations. 

ata 1/9. Kit £10.0.0. 

SPECIALS 
10.F 350V brand new small 
tubular condensers, 1/6 each or 
6 for 7/6. 8µF 600V TCC 
Higrade block condensers 5/- 
each. ACOS 17 -3 crystal micro- 
phone inserts, 5/- each. ACOS 
33 -2 desk microphone (usually 
55/ -1 35/ -. TCC.1 µF 500V type 
543 brand new 5/6 dozen. 
S.130P. voltage stabilizers. New 
boxed 3/6. 1200' PVC recording 
tape. New boxed 20/ -, post 1 1-. 

Teletron Companion print- 
ed circuit 3 transistor 
receiver. Data 9d. Kit of 
parts £4.15.0. 

Hiwayman 4 valve port- 
able. Dual range all dry. 
Data 1/9. Kit £7.7.6. 

HOME RADIO (MITCHAM) LTD 

187 LONDON ROAD, MITCHAM, SURREY Tel: MITcham 3282 

Build the... 
COOPER -SMITH B.P.I. HIGH FIDELITY 

10 -12 Watt AMPLIFIER and CONTROL UNIT 
(as described in this Magazine) 

Mr. A. Clarkson, of Scunthorpe, writes: 
"My previous amplifier was a - type which I thought was very good and with a level output response. 

When I had finished the B.P.I. I switched on with the output connected to an old speaker... after waiting for 
the amplifier to warm up I thought something must be wrong as I couldn't hear any sound from the speaker. 
On touching input socket I nearly jumped off the floor, the click in the speaker was so loud. I had been expecting 
a slight hum when the set was warmed up but the background noise was quite silent. On connecting up the 
f.m. tuner my reaction was one of startled amazement. I had never heard the top notes properly on my old 
amplifier. This was a revelation and I guess I know now what hi -fi really is. Many thanks for a really fine 
amplifier. I felt someone ought to be shot on your staff because the job wasn't being advertised properly. An 
amplifier of this class and price should have been headline news in all the radio technical papers.... Another 
great point in your favour is your return post service and prompt reply to queries. It makes dealing with a 

firm like yours a pleasure." 
The above letter may be inspected at our address. 

See December, January and February numbers or send 2/8 for Radio Reprint which gives full 
instructions, additional material and price list of parts 

Complete kit of parts for Amplifier (including valves) ... ... £12.12.0 

Complete kit of parts for Control Unit (including valves) ... £8.3.0 

ANY PART SOW SEPARATELY CARRIAGE FREE IN U.K. 

H. L. SMITH & CO. LTD 
287/9 EDGWARE ROAD LONDON W2 Telephone Paddington 5891 
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ELECTRONICS 

Suggested 
Circuits 

No. 93 A I5 -Way Remote 

Control System 

2 ; 3 

5E 

The circuits presented in this series have been designed by G. A. FRENCH, specially 
for the enthusiast who needs only the circuit and essential relevant data 

I NSUGGESTED ClRCUrrS No. 92 (PUBLISHED 

in last month's issue) the writer described 
a simple remote control system which 

enabled three local operations to be con- 
trolled from a remote point with the aid of 
only a single pair of interconnecting leads. 
Assuming a sufficiently low resistance 
between the two points, one of the inter- 
connecting leads in the system described 
could be replaced by earth connections at 

- either end. The local station employed two 
relays and, by means of suitably connected 
rectifiers, it was possible to energise either 
-one of these relays, or both, from the remote 
position. 

Since relay circuits almost invariably give 
rise to a high level of correspondence, thereby 
reflecting considerable reader interest, the 
writer decided that it would be worth while 
following up last month's simple circuit with 
a more complex arrangement in which four 
relays are employed. In this case three inter- 
connecting leads are required between the 
local and remote station and, here again, one 
of these may be dispensed with if adequate 
earth connections are available at both ends. 
The relay energising circuits take advantage 
of the same principles which were employed 
last month, and no new methods of operation 
are introduced here. However, due to the 

14 

fact that four relays are available, the number 
of controlled operations at the local station 
now becomes increased from three to no 'less 
than fifteen. This very large increase is due 
entirely to the number of different- combina- 
tions offered by four relays, and the circuit is 
strikingly illustrative of the ability of simple 
relays to carry out complicated functions 
with the minimum of information- carrying 
links. 
Relay Combinations 

In the previous article a circuit employing 
two relays was used, and, disregarding the 
case where all controlled circuits were "off," 
was capable of completing one of three 
circuits. The fact that three circuits could be 
controlled was due to the fact that three relay 
combinations were available. Assuming that 
the relays were designated A and B respec- 
tively, these three combinations are: A ener- 
gised, B energised, and A and B energised. 

Far more combinations are feasible when 
four relays are used. Assuming that these 
relays are designated A, B, C and D respec- 
tively, and that reference is made to a relay 
only when it is in the energised state, these 
combinations are: 

A; B; C; D; A +B; A +C; A +D; B +C; 
B +D; C +D; A +B +C; A +B +D; 
A +C +D; B +C +D; A +B +C +D. 
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As may be noted, this represents fifteen 
combinations, disregarding the condition 
where all relays are de- energised. It is 
possible, by logical circuit design, to take 
full advantage of these fifteen combinations, 
and this has been done in the circuit presented 
here. 

Before proceeding with a description of the 
functioning of the circuit, it should be 
mentioned that the "detached" method of 
relay presentation has been adopted in the 
diagram in order that the circuit may be more 
easily followed. In the detached method of 
presentation, relay windings are depicted as 
rectangles having references which consist of 
a letter over a figure. The letter defines the 
relay, whilst the figure defines the number of 
contact sets which the relay employs. Thus, 
the reference C/4 qualifies the winding of 
relay C, and shows also that this relay has 
four sets of contacts. 

In addition, with the detached presentation, 
relay contact sets are not shown close to their 
appropriate windings and may appear any- 
where in the diagram. Unless otherwise 
stated contact sets are always shown in the 
position they take up when the appropriate 
relay is de- energised. The contact sets are 
given letter references followed by a figure. 
Thus, the four sets of contacts applicable to 
relay winding C/4 are marked Cl, C2, C3 
and C4. 

Circuit Functioning 
Having proceeded so far, we may now 

carry on to the functioning of the present 
circuit. It will be noted that, apart from the 
contact switching section, the local station 
merely doubles the number of relays and 
rectifiers which were employed in last month's 
arrangement. Three interconnecting leads 
couple the local to the remote station, that 
at foot of diagram being unnecessary if 
reliable earth connections at both stations 
are available. If we examine the remote 
station circuit we see that the two upper 
interconnecting leads connect to rectifiers W5 
to Ws, and to limiter resistors R3 and R4. 
To simplify tracing out the remote switching 
operations, the leads to the right of these 
rectifiers have been designated A, B, A +B, 
and so on. These letters refer to the relay 
or relays which are energised t when the 
correspondingly marked lead is connected to 
the bottom interconnecting lead. Thus, if 
lead A is connected to the bottom lead, the 
rectifiers W5 and W1 in series enable half -wave 
rectified a.c. from the mains transformer 
secondary to be applied to the winding of 
relay A. Similarly, connecting lead B to the 
bottom lead causes rectifiers W6 and W2 to 
pass energising current to relay B. Connect- 
ing lead A +B to the bottom lead causes 
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Switch Setting 
1 

2 
3 
4 .. 
5 .. 
6 .. 
7 .. 
8 .. 
9 .. 

10 .. 
11 

12 .. 
13 .. 
14 .. 
15 .. 

Table 1 

Relay Combination 
(Relays Energised) 

A 
B 
C 
D 

A +B 
A +C 
A +D 
B +C 
B +D 
C +D 

A +B +C 
A +B +D 
A +C +D 
B +C +D 

A +B +C +D 

rectifiers Wt and W2 to pass energising 
current to both relays A and B, whereupon 
these both become energised. Since, to 
energise one relay or pair of relays it is merely 
necessary to connect the appropriately 
marked lead to the bottom interconnecting 
lead, the process of following the switching 
circuits becomes relatively uncomplicated. 

A simple method of relay combination 
selection consists of the use of rotary switches 
whose index settings are numbered in steps 
from 1 to 15. Ideally, a 2 -pole 16 -.way rotary 
switch (one position being used for the "off" 
condition) is required here, but such switches 
are not readily available. On the other hand, 
2 -pole 6 -way switches are easily obtained and 
three of these, S1 to S3, are employed in the 
circuit. 

Commencing with switch Si it may be seen 
that, when this is set to positions 1, 2, 3 and 4, 
it connects the leads designated A, B, C and 
D respectively to the bottom interconnecting 
lead. In consequence switch position 1 

causes relay A to energise, switch position 2 
causes relay B to energise, and so on. After 
contact 4, the relay combinations are 
selected in the same order as was given above. 
(See, also, the table accompanying this 
article.) Thus, in position 5, switch St causes 
relays A and B to energise. 

In order to proceed to position 6, switch 
Si must be set to the "off" position, where- 
upon the bottom interconnecting lead is 
applied to the two arms of switch S2. Switch 
positions 6, 7, 8, 9 and 10 then correspond 
to the energising of relays A +C, A +D, 
B +C, B +D and C +D respectively. 

Setting S2 to the "off" position applies the 
bottom inter -connecting lead to the two arms 
of S3. This switch then becomes capable of 
being set to positions I1, 12, 13, 14 and 15, 
these corresponding to the energising of 
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relays A +B +C, A +B +D, A +C +D, 
B +C +D and A +B +C +D. 

It will be noted from the above that the 
switching circuit is capable of selecting any 
of 15 relay energising combinations, the only 
proviso being that "lower number" switches 
which are not in use should always be set to 
the "off" position. The existence of such a 
proviso is, of course, due to the interlock 
circuit provided by the "off" contacts of S1 
and S2, this interlock circuit being provided 
to reduce the risk of incorrect selection if 
more than one switch is inadvertently 
operated. The interlock circuit is worthwhile 
also because, whilst bestowing an advantage, 
it does not have the disadvantage of requiring 
additional switching poles than are already 
given by readily available switches. It will be 
noted that, after switch S1, the interlock 
circuit splits in two, coupling separately to 
the two arms of S2 and S3. This separation 
prevents the arms of any "higher number" 
switch from inadvertently paralleling two of 
the six control leads (those designated A, B, 
A +B, etc.) whilst a "lower number" switch 
is selecting a particular control. 
Relay Contact Circuit 

Having seen that the switching circuit is 
capable of selecting, in order, any of the 
combinations given above and in the table 
by being set to a number from I to 15, we 
may now examine the manner in which the 
local station relays translate the remote 
switch settings to similarly numbered control 
operations. To do this, we next turn our 
attention to the contact circuitry employed 
at the local station. 

Let us commence by assuming that the 
remote switch is set to position 1, thereby 
causing relay A to be energised. At the local 
station, this at once causes a circuit to be 
completed from the common terminal to 
controlled circuit 1 via contact Al (ener- 
gised), BI (de- energised), C2 (de- energised) 
and D4 (de- energised). When switch position 
2 is selected relay B energises, causing a 
circuit to be made, via contact Al (de- 
energised), B2 (energised), C3 (de- energised) 

and D6 (de- energised), to controlled circuit 
2. Switch setting 3 (relay C energised) gives 
a circuit, via Al (de- energised), B2 (de- 
energised), C4 (energised) and D7 (de- 
energised), to circuit 3. Switch setting 4 
(relay D energised) gives a circuit, via Al 
41e- energised), B2 (de- energised), C4 (de- 
energised) and D8 (energised), to controlled 
circuit 4. 

By remembering that the switch number 
selected corresponds to a particular relay 
combination, all the remining control circuits 
may be similarly traced out. To take a 
typical example we could follow what 
happens when the remote switching circuit 
is set to position 12. This corresponds to the 
combination A +B+D whereupon we have a 
connection to circuit 12 via contacts Al 
(energised), B1 (energised), C1 (de- energised) 
and D2 (energised). 

As was mentioned earlier, a table listing 
the relay combinations and their correspond- 
ing numbers accompanies this article. 
Final Points 

Almost all of the practical questions which 
arise when a circuit of this type is utilised 
were dealt with last month, and almost the 
only point which requires any further amplifi- 
cation is that the mains transformer required 
in the present arrangement should be capable 
of energising four relays at one time instead 
of two. If it is found difficult to obtain a relay 
having eight sets of contacts for the D 
position, it should be possible to employ two 
relays, each having four sets of contacts, 
with their windings connected in series or in 
parallel. 

In conclusion it might he stared, once 
more, that the circuit provides an excellent 
example of what may be given by the use of 
relays in simple logical circuits. To obtain 
an idea of the possibilities of circuit arrange- 
ments of this type it may be rifentioned that, 
by adding another two relays, it becomes 
theoretically possible to control fifty -six 
operations with only four interconnecting 
leads between the local and the remote 
positions! 

CONDENSER EQUIVALENT CHART 
pF µF pF µF pF µF 

5 = 0.000005 200 0.0002 5,000 0.005 
10 = 0.00001 250 0.00025 10,000 0.01 
15 = 0.000015 300 0.0003 12,500 0.0125 
20 = 0.00002 350 0.00035 15,000 0.015 
25 = 0.000025 400 0.0004 20,000 0.02 
30 = 0.00003 450 0.00045 30,000 0.03 
45 = 0.000045 500 0.0005 40,000 0.04 
50 = 0.00005 600 0.0006 50,000 0.05 
75 0.000075 750 0.00075 100,000 0.1 

100 = 0.0001 1,000 0.001 250,000 0.25 
140 = 0.00014 2,000 0.002 500,000 0.5 
150 = 0.00015 3,000 0.003 1,000,000 1.0 
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SERVICING 

This month Smithy the Serviceman, aided by 
his able assistant, Dick, continues to run the 

Workshop. 

WHAT AN EVENING, WHAT A REALLY 
smashing evening!" 

Smithy's eyebrows shot up in 
astonishment as Dick exuberantly greeted 
him with these words. The Serviceman had 
only just opened the Workshop, and was 
entirely unprepared for his assistant's prolific 
good spirits at so early an hour of the day. 

"This is an extremely unexpected change 
from usual," commented the Serviceman, as 
he gravely regarded his assistant. "Normally, 
it's as much as I can do to get even a peep 
out of you before ten o'clock. Whence the 
joie de vivre ?" 

"Ah, I had a specially good night last 
night." 

"In company ?" 
"Of course." 
"Don't say you've clicked at long last," 

said Smithy unkindly. 
Dick looked hurt. 
"You know very well," he stated, "that 

whilst I make no claims to being a ladies' 
man I still have no trouble in occasionally 
selecting a friend to while away the odd 
evening. After all, you can't be on your own 
all the time." 

"No, of course not," agreed Smithy 
consolingly, "and, at the present moment, 
we have the company of the largest pile of 
chassis for repair I've seen for many a long 
day. We have work to do." 

"O.K., O.K.," said Dick resignedly. "You 
can put the whip back in the cupboard, 
Smithy. I'm ready to begin when you are." 

"Fair enough," replied Smithy, "I'll start 
you off on a nice easy job. It's this t.v. here, 
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and it suffers from an absence of vision and 
sound." 

Aerial Trouble 
Dick soon settled down to the chassis 

Smithy had indicated, and commenced to 
trace its fault. First of all he took the back 
off the receiver and, without removing the 
cabinet, connected it to the mains and 
switched on. He first noticed that, as soon 
as the sound circuits warmed up, there was 
a lively background hiss at full volume. The 
line timebase then started running and a 
raster soon appeared on the tube face. The 
brilliance control seemed satisfactory, and 
Dick next connected a modulated signal 
generator to the aerial input socket. He 
swung the signal generator across the channel 
to which the receiver was switched and was 
rewarded by a faint modulation tone from 
the loudspeaker as the generator passed 
through the sound carrier frequency. Frown- 
ing slightly, Dick reduced the signal generator 
attenuation until the tone became reproduced 
at normal volume level. He then re- adjusted 
the signal generator to vision carrier fre- 
quency. A faint pattern of horizontal bars, 
given by the generator modulation, appeared 
on the screen, but their contrast level was 
low. The obvious conclusion was that, since 
the signal generator attenuation was now 
almost at zero, the chassis under test was 
extremely insensitive on both sound and 
vision and that it had, therefore, a fault 
common to both these sections. 

Dick next proceeded to check the valves 
common to the sound and vision circuits. 
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Three valves were involved: the common i.f. 
pentode, the turret tuner cascode, and the 
turret tuner triode -pentode. Dick fitted 
"check" valves in these positions, but the 
performance of the chassis did not improve. 
Slowly, Dick replaced the original valves in 
their sockets. 

"Smithy," he called out, "I think I've got 
a faulty turret here." 

Smithy looked round with a frown. 
"Are you sure?" he asked, as he walked 

over to Dick's bench. 
"I'm fairly certain," said Dick, "and, as 

you know, you told me not to do too much 
prodding around inside turret tuners. Shall 
I get the chassis out of the cabinet for you ?" 

"Not yet," replied Smithy. "I want to 
hear what you've done first." 

"Well," said Dick. "I began by making a 
quick check on the receiver with the signal 
generator. The timebases seemed to be O.K. 
and I could get both sound and vision 
through, but they were both very weak. That 
points to a fault in the common i.f. stage or 
the turret tuner. I've swapped the three 
valves concerned here, but they didn't do any 
good." 

"Did you put the original valves back ?" 
asked the Serviceman. 

"Yes, I did that." 
"That's good," said Smithy approvingly. 

"Apart from the fact that I don't see why 
our 'check' valves should find their way into 
customers' houses, it's always a good plan 
to put back the original ones if replacement 
effects no cure. This applies especially to 
turret tuners, where replacement valves are 
very liable to upset the tuning." 

"But s ou, yourself, swap turret valves 
quite frequently," protested Dick. 

"I know I do," admitted Smithy, "but only 
when I know that the replacement valve is 
really effecting a cure. Theoretically, a new 
valve in a turret tuner means that it should 
be re- aligned to accommodate any altered 
capacities; but, in practice, you can only 
presume that so long as the picture is good 
the turret alignment must be , satisfactory. 
Which is, of course, all we're paid by the 
customer to do. 

"Anyway, let's get back to the set under 
discussion. We've checked the three valves 
common to both vision and sound circuits 
and we know they're O.K. Now, before we 
unbox the chassis let's have a quick check 
for anything else which may fall within the 
category of obvious faults. We might, for 
instance, check the particular tuner coils in 
circuit by checking the channel next door to 
the one we're switched to.* This only takes 
a second or so and, whilst not checking the 

entire turret tuner, does at least show up 
faulty segments. Also, provided we stay in 
the same Band, we can swing the signal 
generator on to the next door channel quite 
easily." 

Smithy quickly carried out his check, only 
to find that, on the next channel, the receiver 
was still very insensitive. 

"Well, that doesn't throw any further light 
on the subject," he remarked reflectively. 
"You know, common sense tells me that I 
should get the cabinet off this chassis, yet I 
have an obstinate hunch that this isn't 
necessary. One reason for the hunch is the 
considerable liveliness of the set. As you can 
hear, there's quite a good background hiss 
from the speaker. Also, you may notice that 
quite a fair bit of 'noise' appears on the tube 
face when you turn the contrast up. I think, 
Dick, that I'll ask you to tell me what we 
should check next." 

"All right," said Dick. "We know that the 
sound and vision circuits seem lively enough. 
I presume that the noise level would indicate 
that from the cascode input grid onwards the 
set is functioning correctly. That leaves the 
aerial input circuit." 

"Well ?" 
"Well, there could be a turret fault here," 

continued Dick, "or it might be outside the 
turret. Now let's have a look. Ah, there's 
a piece of coax cable leaving the tuner which 
travels to the aerial socket board at the back 
of the cabinet. This board has the usual 
isolating condensers on it and I imagine that 
we should next check these." 

"That's correct," said Smithy. "Now, this 
set employs the usual ceramic condensers you 
normally find in the isolating positions and, 
whilst condensers of this type do not normally 
go o /c, they may occasionally do so. Espe- 
cially, of course, if they've been badly 
treated." 

"Fair enough," replied Dick. "I'll give 
them a dig." 

After disconnecting the receiver from the 
mains, Dick applied an exploratory finger to 
the isolating condensers. He soon found that 
one of these moved under gentle pressure, 
and a closer examination revealed that it was 
secured by one lead only, the other being 
broken off at the tag to which it had been 
connected. 

"There you are," grinned Smithy trium- 
phantly, as he watched Dick, "it couldn't 
have been simpler, after all, could it ?" 

"You're right there," replied Dick. "I'm 
afraid I've been jumping to conclusions 
again." 

"It happens to the best of us at times," 
commiserated the Serviceman. "And I 

When carrying out this test, it should be remembered that some commercial turret tuners may not be 
supplied with a full complement of coil segments, and also that the segments may not be fitted in numerical 
order of channels. 
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suppose that many of us have a tendency to 
suspect turret tuners more often than we 
should. I expect it's the fact that the innards 
of turret tuners are liable to be rather difficult 
to get at, and that you can't normally swap 
a complete tuner like you can other units 
in a receiver. Perhaps there's a morbid 
pessimistic streak in we servicemen which 
makes us assume faults in the worst places." 

Isolating Condensers 
"You may be right there," said Dick, as 

he set about re- soldering the faulty isolating 
condenser. "I had a pretty morbid time last 
night myself." 

"I thought you said you had a marvellous 
evening." 

"I did." 
"O.K., I'm hooked," said Smithy, aban- 

doning further protest. "You've got me 
interested at last. Just exactly what did you 
do last night ?" 

"Well, first of all," said Dick, "we had a 
cup of steaming hot froth at 'El Mirabel' in 
the High Street." 

" `El what' in the High Street ?" 
"At `El Mirabel'," replied Dick inno- 

cently. "Actually, it's Fred's Snack Bar, but 
he's just bought a new coffee machine. After 
that, we went to the flicks. To see 
` Dracula'." 

"A very pleasant choice for a young lady, 
I must say," Smithy remarked severely. 
"I'm surprised at you." 

He paused for a moment. 
"Any good?" he offered, casually. 
"Oh, it was smashing," said Dick enthu- 

siastically. "You ought to see the bit where 
Peter Cushing's bashing away with the old 
stake and hammer." 

Smithy blanched. 
"No thanks," he said primly. "I find your 

description just a little too graphic for my 
taste. Perhaps we'd better get back to 
work." 

"Right you are," replied Dick. "I've re- 
soldered the condenser whilst we were talking. 
I haven't actually replaced it, incidentally, 
because it seems to be rather a peculiar type 
which we haven't got in stock. Fortunately, 
it had enough lead left for me to re- solder it 
to its tag." 

"It seems a perfectly normal condenser to 
me," said Smithy, peering inside the cabinet. 
"What's peculiar about it ?" 

"Well, it's got a funny capacity for one 
thing. I would have expected something like 
a 0.01µF component in a low impedance 
aerial input circuit, but this condenser is only 
470pF. Also, it's marked 'B.S. 415.' What 
does 'B.S. 415' mean, Smithy ?" 

"It means," said Smithy, "that the con- 
denser meets the requirements of British 
Standard 415, the title of which, if I remember 
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correctly, is `Safety Requirements for Radio 
or other Electronic Apparatus.' B.S. 415 
lays down safety requirements for domestic 
radio and television receivers, etc., one of 
these being that the maximum leakage 
current which can be allowed to flow to earth 
from the aerial terminal, or group of ter- 
minals, is 0.3mA. That means that your 
aerial isolation circuit must be such that, 
when the chassis is live, a meter connected 
between the aerial terminals and earth must 
not show a current greater than 0.3mA. It 
then becomes impossible for anyone who 
touches the aerial to pass a shock current 
greater than that particular figure. Actually, 
of course, due to body resistance, the shock 
current would be less than the short -circuit 
current." 

"That doesn't seem to me to be a very 
heavy current," remarked Dick. "I mean, 
I've had quite a few belts from the mains and 
from h.t. supplies before now, and I'm 
certain that the current flowing through me 
was a lot greater than 0.3mA. And I'm still 
here." 

E566 

pi pole 

Ii 

I 

Coaxial 
cable 

Fig.]. A conventional dipole, with coaxial 
feeder, consists basically of two con- 

ductors insulated from each other 

"Not entirely," remarked Smithy. "And 
I might add that -barring inevitable accidents 
-only mugs get shocks, especially from the 
mains. The mains is a killer, you know. 
Anyway, to return to the 0.3mA current 
which is the maximum permissible from a 
television aerial to earth, you must remember 
that a very likely recipient of shock from a 
t.v. aerial is someone who may be working 
on a roof, and who may be standing on wet 
slates or a metal ladder. Even a slight shock, 
when unexpected, may cause such a person 
to overbalance, whereupon the results could 
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Fig.2. Static voltages cannot build up in 
the aerial system if high value discharge 

resistors are fitted 

be very serious indeed. So I think that the 
maximum current provision in B.S.415 is 
extremely wise." 

"O.K.," replied Dick, "I see your point. 
But that still doesn't quite explain the rather 
peculiar value of 470pF." 

"The facts are these," said Smithy. "If a 
television aerial consists of a simple dipole, 
as very many do, you have two conductors 
which are insulated from each other and from 
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Fig. 3. Isolating condensers are needed 
if the aerial connects to a live television 

receiver chassis 
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earth. These conductors are the top element 
of the dipole and the centre wire of the 
coaxial cable, and the bottom element of the 
dipole and the outer braiding of the coax. 
(Fig. 1). It is unwise to have such con- 
ductors completely isolated as static charges 
may build up in them. In consequence, it 
becomes necessary to provide some form of 
discharge circuit and this can be best obtained 
with the aid of high value resistors. A suit- 
able discharge circuit may consist of a 
resistor across the coaxial cable, and another 
between the outer braiding of the coax and 
earth. (Fig. 2.) So far as the prevention of 
static charge build -up is concerned, a satis- 
factory earth connection may be given by the 
television chassis, even if this should happen 
to be connected to the live side of the mains. 
To apply the signal to the receiver without a 
direct connection we need two equal -value 
condensers between the coaxial cable and the 
input terminals of the set. (Fig. 3.) Now as 
far as our 0.3mA current is concerned we can 
assume that we have an isolation circuit 
consisting of a condenser and a resistor in 
parallel, (Fig. 4), the condenser being, in 
practice, the two actual isolating condensers 
in parallel, and the resistor that between the 
outer braiding of the coax and earth. 

"Let's now take a typical circuit combina- 
tion and see what results we can obtain by 
calculation. The highest mains voltage liable 
to be applied to the chassis is 250 volts so, to 
meet safety requirements, the minimum 
impedance presented by the resistor and 
condenser in parallel must be 250 divided by 
0.0003." Smithy scribbled on a piece of 
paper. "This comes to, let me see, 830,000 
ohms." 

"How do you get that ?" asked Dick. 
"Simple enough," replied the Serviceman. 

"It's just an example of Ohm's Law. Z =E /I 
where Z is impedance in ohms, E is e.m.f. in 
volts and I is current in amps. The 0.3mA 
becomes 0.0003 amps to fit it for the equation. 

"Now let's have a look at the resistor in 
our isolation circuit. A sensible value for this 
component would be 2Mí2 ±20 % -giving a 
minimum possible resistance of 1.8Mf2- 
whereupon we can get the capacity value 

from Z = +R 
Z being our im- 

pedance of 830,000 ohms, R being 1.8M f2, 
and w being 27r times the mains frequency of 
50 c /s." 

Smithy busied himself with his sheet of 
paper. 

"Well, I make the value of C approxi- 
mately 1000pF," he said at length. "This 
means that the maximum permissible value . 

for the two separate isolating condensers is 
approximately 500pF. A reasonable capa- 
city to meet our requirements here would 
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then be the slightly lower preferred value of 
470pF. Which, as we already know, is that 
fitted to the receiver you've been working 
on." 

"Phew!" remarked Dick. "Don't simple 
things get complicated when you start 
examining them more closely? But you still 
haven't explained why it is necessary for the 
condensers to be marked `B.S.415.' Wouldn't 
any 470pF condenser cope ?" 

"Ah, no," smiled Smithy. "There are, you 
see, quite a few other requirements laid down 
by the Standard which have to be met by the 
isolating condensers. If a series aerial 
condenser is marked `B.S.415,' you know it 
meets those requirements." 

"Well, you certainly seem to know all 
about it," remarked Dick. "If anyone ever 
deserved a certificate for knowledge, I think 
it should be you, Smithy. An `X' certificate!" 

"If," said Smithy, stiffly, "you're thinking 
of once more introducing the subject of that 
film you saw last night, I'm just not 
interested." 

Dick remained silent. 
"Nevertheless," continued the Serviceman, 

casually, "I seem to remember reading some- 
thing in the papers about Dracula actually 
decomposing. Do you really see that' /" 

"Oh, definitely," returned Dick solemnly 
"But that only takes place later on. You see, 

Receiver 
chassis 

E°69 

ci+cj 

R I 2 

Fig. 4. In order to meet safety require- 
ments, the leakage current flowing in the 
meter must not be greater than O.3mA 
when the receiver chassis is connected to 

the live side of the mains 

what happens is that Dracula is chased back 
to his native castle -you know, of course, 
that vampires can only lie on their native 
ground -and is caught just before the sun 
rises. But vampires cannot stand the direct 
rays of the sun, so, after the fight . . . 

Reference: The full title of the publication referred 
to above is: British Standard 415: 1957, Safety Require- 
ments for Radio or other Electronic Apparatus for 
Acoustical or Visual Reproduction (Electric- mains- 
supplied). It is published by British Standards Institu- 
tion, 2 Park Street, London, W.I. 

THE LABGEAR "DOUBLE DIAMOND" AERIAL 
(Miniaturisation applied to Aerial Design) 

Band III and "soot and whitewash" on Band I. Field 
trials have established that these conditions frequently 
exist in built -up areas, usually some 20-35 miles from 
the stations. It is in these localities where the correct 
application of the new Labgear Double Diamond 
Model 313/M, will play its major role in eliminating 
the need for large and aesthetically displeasing con- 
ventional arrays. According to local conditions, it may 
either be used in the loft space or attached by means 
of the special bracket provided to the gutter board of 
chimney stack. There is only one feeder connection 
for both Bands I and Ill and, moreover, the pick -up 
at v.h.f. /f.m. frequencies is, generally speaking, adequate 
except in extremely hilly areas. 

One particularly outstanding feature of the "Double 
Diamond" is the way in which it can be folded flat. 
This enables the aerial to be contained in a shallow 
box, taking up very little storage space. When the 
aerial is to be erected it is withdrawn from the box, 
the two diamond shaped loops pivot on the spacer 
booms and take up their final position firmly secured 
by the "J" bolts on the cross -support arm. Erection is 
therefore extremely fast and, of course, the miniature 
nature of the aerial makes it extremely manoeuvrable. 

Approximate overall dimensions are 17in x 17in x 
12in and the aerial head weighs only lib. 

Models of the Double Diamond which will be 
available before the National Radio Show are: 

The Labgear "Double Diamond" aerial represents 
a complete break away from orthodox multi -element 
Yagi design. As its name implies, it consists of two 
diamond shaped loops, parallel to one another, and it 
is uni- directional along an axis at right -angles to the 
planes of the loops. The larger of the two loops acts 
as a reflector and the feeder is connected to the smaller 
loop at an appropriate corner (top or bottom for 
horizontal polarisation or either side for vertical 
polarisation). The loops are dimensioned for resonance 
in Band III, the band width being about 10 Mc /s, i.e. 
suitable for two adjacent channels. Accordingly, 
models are available for channels 8/9 and 10/11 to 
cover present requirements. 

The gain of the "Double Diamond" is quite excep- 
tional for an aerial of its size. Many practical tests in 
a variety of locations have proved that it will out- 
perform the average five or six -element Yagi and, in 
many instances, it has compared favourably with 
eight -element Yagis as far as signal pick -up is concerned, 
although in this latter case the acceptance angle of the 
"Double Diamond" (1I6°) is wider than that of the 
average eight -element Yagi (50 °). Nevertheless, the 
front -to -back ratio of the new Labgear aerial (35dB) 
rivals that of the best Band Ill aerials commercially 
available. 

The standard version of the "Double Diamond" 
(model 313/S) is intended as a Band III array, to be 
used in conjunction with an existing Band I aerial. 
However, there is a multi -channel version (model 
313/M) which provides acceptable Band I pick -up 
without any deterioration of the Band III performance. 
IA special stub is used on this model to raise the 
impedance on Band I which results in approximately 
IOdB improvement on all five channels. Model 313/M 
is particularly suitable for those many areas where a 
fairly strong Band I signal exists, the Band III signal 
being relatively weak. The frequency response of the 
aerial then tends to balance the two signals, minimising 
the usual effect noticed- namely, a grainy picture on 
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Retail 
313/S. Band III only with straight arm and Price 

universal lin -2in clamp 39/6 
313/M. Multi- channel model with straight 

arm and swivel bracket 45/- 
313/M-L. Multi -channel model with "L" arm 

and swivel bracket .. .. .. 45/- 
313/M-LZ2. Multi -channel model with "L" 

arm and 6in chimney lashing set .. 62/6 
The above models are suitable for vertical polarisa- 

tion; models for horizontal polarisation will also be 
available. 
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THEORY 

UNDERSTANDING 
-1 

TELE WSION PART 8 

By W. G. MORLEY 

The eighth in a series of articles which, starting from first principles, 
describes the basic theory and practice of television. 

I NTHE LAST THREE ISSUES OF The Radio 
Constructor we have examined, in detail, 
some of the principles of operation of the 

cathode ray tube; and we have dealt especially 
with the processes of electrostatic and electro- 
magnetic, or "magnetic" deflection, and of 
electrostatic and magnetic focusing. This 
month we shall conclude our study of the 
cathode ray tube, clearing up a number of 
smaller points which have not yet been 
discussed. 

The Ion Trap 
We have assumed to date that it is electrons 

only which are emitted by the cathode of the 
cathode ray tube when it is raised to emitting 
temperature by the heater. In practice, 
however, such an assumption is not entirely 
true, since a small proportion of particles 
other than electrons leave the cathode. These 
particles may consist of parts of molecules 
or atoms, and some of these may possess an 
electric charge. 

When a molecule or atom acquires an 
electric charge it does so by virtue of the 
fact that it either loses or gains an electron. 
It is then referred to as an ion. If the molecule 
or atom loses an electron the resultant 
unbalance causes it to acquire an overall 
positive charge equal to that of the electron 
it has lost, and it is called a positive ion. If, 
on the other hand, a molecule or atom gains 
an electron, it acquires an overall negative 
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charge equivalent to that of one electron, and 
it is known as a negative ion. Due to the 
fact that an ion contains a number of 
electrons and protons it is, in consequence, 
considerably heavier than a single electron; 
despite the fact that it possesses a charge 
which is equivalent to that held by the single 
electron. 

In cathode ray tubes intended for television 
purposes positive ions emitted from the 
cathode do not normally cause any difficul- 
ties. Negative ions, on the other hand, may 
give rise to considerable trouble unless 
adequate precautions are taken. Because 
they hold a negative charge, negative ions are 
accelerated towards the screen by the final 
anode in just the same manner as are elec- 
trons. Unfortunately, due to their greater 
weight, negative ions are only partially 
deflected by the magnetic deflecting system 
employed with the tube, with the result that 
the points where they strike the screen become 
concentrated in a relatively small area only. 
If the electron gun of the tube were directed 
at the centre of the screen, the ions would 
bombard a relatively small area of the screen 
at this point. Whilst the fluorescent coating 
on the inside of the cathode ray tube screen 
may withstand continued bombardment by 
electrons,' it cannot similarly withstand 

Provided that these are not heavily concentrated 
over a very small area. 
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bombardment by the much heavier ions. 
Bombardment by the latter causes decompo- 
sition. Should bombardment by ions be 
allowed to continue for too long a period, 
that portion of the screen which is affected 
becomes discoloured and loses its fluorescent 
properties. This condition is described as an 
ion burn, the affected part of the screen being 
readily recognizable by its brown appearance. 
Ion burns normally show up as brown circles 
an inch or so in diameter, the discoloration 
being greatest at the centre of the burn. 

purpose of this magnet is merely that of 
applying a uniform field across the tube neck, 
only a simple magnet assembly is required. A 
typical example of an ion trap magnet is 
shown in Fig. 41 (a). In this diagram we 
have a small permanent magnet which is 
mounted between two curvet pole pieces. 
These pole pieces are magnetized by the 
permanent magnet, causing a magnetic field 
to appear across the tube neck over which 
the assembly is fitted. Two pieces of semi - 
flexible material, such as vulcanised fibre, 

Fig. 40. Showing 
the principle of 
operation of an ion 
trap gun assembly. 
The cathode, grid 
and first anode are 
tilted so that elec- 
trons must be de- 
flected by an external 
magnetic field before 
they can pass through 
the hole in the final 
anode diaphragm. 
Ions are not similar- 
ly deflected and do 
not pass beyond the 

diaphragm 

Grid. 

Cathode. 

Path followed by Ions. 

Tube Neck 

Heater. 

Furst 

Final Anode. 

I 
Electron 
Stream. 

Electron Stream deflected by 

Ion Trap Magnet. 

M536 

In modern cathode ray tubes protection 
against ion burn is obtained by the simple 
process of mounting part of the electron gun 
assembly at an angle, and of applying across 
the tube neck a fixed magnetic field which 
causes electrons only to be deflected towards 
the screen. A typical example is illustrated 
in Fig. 40. In this diagram we have a gun 
assembly in which the cathode, grid and first 
anode are tilted. A magnetic field is applied 
across the assembly and this deflects electrons 
leaving the first anode in such a manner that 
they pass through a hole in the final anode 
structure. The heavier ions from the cathode 
are deflected only slightly by the fixed 
magnetic field and they cannot, in conse- 
quence, pass through the hole in the final 
anode. Instead, they strike this anode and 
travel no further. 

When a cathode ray tube employs a tilted 
gun structure such as that shown in Fig. 40, 
it is described as incorporating an ion trap. 
The magnetic field which deflects the electron 
stream in the forward direction is provided 
by the ion trap magnet. 

A discussion on the ion trap would be 
incomplete if a number of practical points 
were not examined. The first of these con- 
cerns the ion trap magnet itself. Since the 
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secure the assembly to the neck, final tighten- 
ing being achieved with a nut and bolt. In 
order to prevent static charges being built up 
in the magnet and pole pieces, it is common 
practice to earth these to the receiver chassis 
by means of a flexible wire. 

An alternative form of ion trap magnet is 
illustrated in Fig. 41 (b). In this case the 
metal ring shown is, itself, the magnet; and 
it is magnetised across a diameter such that 
one end has a North pole and the other a 
South pole. The magnet ring is fitted with a 
simple semi -flexible mounting, this consisting 
often of a moulding of soft p.v.c. or a 
similar plastic. Ring magnets of the type 
shown in Fig. 41 (b) are not usually earthed 
to the televisor chassis. It will be noted that, 
with both the ion trap magnet assemblies just 
mentioned, care is taken to prevent any 
metal parts touching the glass of the tube 
neck. This precaution is necessary in order 
to obviate possible scratches on the glass. 

The process of setting up an ion trap 
magnet is fairly simple provided it is borne 
in mind that initial adjustments may require 
considerable movement of the assembly and 
that final adjustments, once the correct 
position is approached, are fairly critical. 
The instructions provided by the manufac- 
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turers of the cathode ray tube should nor- 
mally give full details of setting -up procedure. 
So far as this particular context is concerned 
it will probably be sufficient to state that the 
ion trap must be set to produce maximum 

cathode ray tube has a field strength which is 
correct for that tube. Some manufacturers 
cover this point by specifying a particular 
magnet make and type number for their 
tubes. As a general rule of thumb it is fairly 

One or more grooves 

indicate position of one pole. 

Ring magnetised 

across diameter. 

B M537 

Fig. 41 (a). A conventional ion trap magnet. (b) A ring magnet which, suitably 
mounted, may be employed as an ion trap magnet 

brightness of the picture, and that the 
adjustments required will be forwards and 
backwards as well as rotational. Where it is 
found that maximum brightness occurs over 
a fairly wide range of adjustment, the final 
setting of the magnet assembly should be 
mid -way between the points where maximum 
brightness occurs. If a cathode ray tube 
employs magnetic focusing or magnetic 
picture shift (to be discussed below) there 
may be interaction between the associated 
magnetic fields. If this occurs care should be 
taken to ensure that the ion trap magnet 
still provides a picture of maximum bright- 
ness after adjustments have been made 
elsewhere. Normally, by far the greatest 
interaction appears between picture shift and 
ion trap magnets. An important point is that 
an ion trap magnet should never be left in a 
position which does not correspond to 
maximum brightness. This is due to the fact 
that any loss of brightness resulting from 
maladjustment is caused by electrons striking 
the gun element through which they should 
otherwise pass, whereupon they can cause 
local overheating and reduced tube life. 
Although this point is not quite so important, 
some care should also be taken to ensure that 
the ion trap magnet used with a particular 
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safe to state that the stronger the field 
strength of an ion trap magnet, the further 
back along the tube neck it has to be fitted 
for maximum brightness to be provided. If 
the magnet has to be fitted so far back along 
the neck that it is largely, or wholly, over the 
base of the tube, its field strength is probably 
too great for the tube with which it is used. 
When an ion trap magnet has too weak a 
field strength it is impossible to obtain a 
picture of adequate brightness. Without 
specialised equipment, a weak magnet may 
only be reliably detected by substitution with 
one known to be good. 

Picture Shift 
In the last two articles we have considered 

the processes needed to deflect the electron 
beam inside the cathode ray tube so that it 
follows the scanning pattern required by the 
television system with which the cathode ray 
tube is to be used. We have not yet, however, 
considered the means whereby, having pro- 
duced our picture, we may cause it to become 
accurately centred on the screen. By centring 
is meant the process of ensuring that the top 
and bottom of the picture fall on the top and 
bottom edges of the screen, and that the left 
and right hand sides of the picture similarly 
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fall on the left and right hand edges of the 
screen.2 Centring of the picture is necessary 
because it would be extremely difficult to 
generate deflection currents, and to manu- 

Both these early methods of centring are 
somewhat clumsy, and later techniques em- 
ploy much simpler devices. One of the more 
modern picture centring or "picture shift" 

Ring Focus 

Magnets. 

Handle 

Securing Spring 

Bracket 

Spring Washer. 

Focus Magnet Housing. 

FfG.42. 

Shuffle Plate 

Aperture for 

Tube Neck 

Fig. 42. .4 "shuffleplate" type of picture centring device, used in conjunction with 
a permanent magnet focusing unit 

facture deflection assemblies, which would 
provide correct centring. A much simpler 
solution consists of obtaining very approxi- 
mate centring initially and of achieving final 
centring by additional circuitry or mechanical 
devices. 

Without spending too much time on them, 
several methods of centring employed in 
early television receivers should be mentioned 
at this juncture. One of these methods 
consisted of passing controlled direct currents 
through the vertical and horizontal deflection 
coils. By means of suitable resistors and /or 
condensers the direct currents did not inter- 
fere unduly with those providing deflection. 
Control of centring was then achieved by 
varying the direct currents. An alternative 
method, when electromagnetic focusing was 
employed, 'consisted of tilting the focusing 
assembly in such a direction that the picture 
became centred satisfactorily. The range of 
adjustment provided by this second method 
was, normally, small. 

In practice, it is usual to slightly "overscan" the 
screen, the extreme outside edges of the picture falling 
outside the edge of the mask in front of the tube screen. 
(When a "push- through" presentation is employed, 
wherein all of the tube screen is visible, the extreme 
outside edges of the picture then fall outside the 
outside edges of the screen itself.) 
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devices is illustrated in Fig. 42, this being 
employed with permanent magnet focusing 
units. In Fig. 42 we have a permanent 
magnet focusing assembly, against one side 
of which is mounted a flat ring of mild steel. 
By means of a handle and a slotted mounting, 
the ring is capable of being adjusted such 
that it can move across the face of the magnet 
in any direction. Due to its proximity to 
the focusing magnet the ring itself becomes 
magnetised, providing a weak magnetic field 
of its own. Nevertheless, this field is still 
sufficiently strong to influence the path of 
the electron stream inside the neck of the 
tube with the result that, by adjustment of 
the position of the ring, it becomes possible 
to alter the direction of the stream. An 
alternative method of considering the action 
of this type of centring assembly is the 
assumption that, since the lines of force from 
the permanent magnet focusing magnet 
travel more freely through the ring than 
through the immediately adjacent air, the 
focusing field becomes modified in the region 
around the ring. This modified field may be 
moved by adjusting the position of the ring, 
thereby providing sufficient change in the 
overall focusing field for picture centring to 
be achieved. The flat ring shown in Fig. 42 
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is sometimes referred to as a "shuffleplate." 
Purely magnetic picture shift devices which 

are employed on their own are encountered 
in later receivers. A typical example is shown 

encountered with electrostatic cathode ray 
tubes, where the absence of a magnetic 
focusing assembly precludes the use of 
"shuffleplate" methods. 

Tube Neck. 

Picture Shift 
Magnets. 

FIG 43 

picture Shift 

Magnets 

(Each magnetised 
across a diameter 

M539 

Fig. 43. Picture centring may also be obtained by individually rotating two 
magnetised rings fitted over the neck of the cathode ray tube (see inset). Mounting 

details are not given here 

in Fig. 43 wherein two circular magnets, each 
being magnetised across a diameter in the 
same manner as was the ion trap magnet of 
Fig. 41 (b), are mounted so that they may be 
rotated independently of each other. By a 
suitable combination of magnet positions 
picture shift in any desired direction may be 
obtaieed. Yet another type of magnetic 
picture centring device is shown in Fig. 44. 
This arrangement is somewhat similar to the 
ion trap of Fig. 41 (a) with he exceptions 
that the pole pieces are usually sprung on to 
the tube neck instead of being secured with 
a nut and bolt, and that the magnet is 
circular and is free to revolve. The magnet 
is magnetised across a diameter. Movement 
of the electron stream in the required 
direction is then achieved by a combination 
of two adjustments: firstly, the magnet may 
be rotated, thereby controlling the strength 
and direction of the field appearing across 
the pole pieces and, secondly, the whole 
assembly may be rotated around the tube 
neck. (See Fig. 45.) Some flexible material, 
such as rubber, is fitted to the pole pieces to 
prevent scratching of the glass. 

Where magnetic picture centring devices 
such as those shown in Figs. 43 and 44 are 
employed, the strength of the magnets used 
is low, as only a small amount of picture 
"shift" is normally required. These types are 
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Aluminising 
An important advance in television cathode 

ray tube design which has taken place over 
the last ten years or so is incorporated in 
what are described as aluminised or metal 
backed tubes. In these tubes the phosphors 
which constitute the fluorescent screen are 
covered on the inside with a very thin film of 
metal, this metal normally being aluminium. 
The thin layer of metal is only several 
molecules thick, and it is applied during 
manufacture by such process as vaporising 
a slug of aluminium inside the cathode ray 
tube bulb whilst the latter is filled with an 
inert gas at reduced pressure. 

Cathode ray tube aluminising provides a 
number of separate advantages which, when 
added together, cause performance to be 
notably superior to that of non -aluminised 
tubes. One of the more important advantages 
conferred by aluminising is that the metal 
layer behind the screen functions as'a mirror. 
Since the screen of a cathode ray tube 
projects more light backwards than forwards, 
the addi'ion of the metal backing, with its 
mirror -like action, causes a considerable 
amount of light energy which would other- 
wise be wasted to be reflected forward, 
towards the viewer. The result is a brighter 
picture. Also, since less light is radiated 
backwards in aluminised tubes and because 
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of the opaque metal backing itself, there is 
much less risk of internal reflections from 
bright parts of a picture causing partial 
illumination of dark portions. As a result 
an increase in contrast level (i.e. the difference 
in light intensity between black and white) 
is conferred. 

From the electrical point of view the 
aluminised tube offers further advantages. 
One of these is that the aluminising provides 
a partially conductive surface at the screen 
and there is less risk of picture distortion due 
to capacitive effects.3 More important than 
this, however, is the fact that, due to the 
conductive nature of the aluminising, it 
becomes possible for the screen of an 
aluminised tube to acquire a potential of the 
same order as that held by the final anode. 
This obviates "sticking," a phenomenon 
occurring in non -aluminised tubes wherein 
secondary emission from the screen is not 
sufficient to allow the latter to reach the full 
potential of the final anode, causing, as a 
result, loss of brightness.4 

In aluminised tubes it is necessary for the 
electron stream to pass through the metal 
backing if it is to reach, and excite, the 
phosphors of the screen. This fact does not 
raise any difficulties provided that the e.h.t. 
potential applied to the tube is sufficiently 
high. In practice, the e.h.t. potentials 
obtained in modern television receivers (of 
the order of 12 to 17kV) are more than 
adequate to ensure penetration. 

A final point is that, whilst the metal 
backing does not prevent the passage of 
electrons, it does impede the passage of ions. 
Apart from ions emitted by the cathode a 
small proportion may be formed by electrons 
striking stray molecules of gas in the tube. 
Although their number may be small, the 
deleterious effect of such ions striking a 
screen unprotected by a metal backing may 
be significant over long periods of time. The 
protection against ion bombardment pro- 
vided by the metal backing is not normally 
considered sufficiently good, however, for an 
ion trap to be dispensed with. 

Safety Precautions 
Any discussion on cathode ray tubes would 

be incomplete if a few words were not 
devoted to the safety precautions which 
should be observed when they are handled. 
The danger associated with cathode ray tubes 
is that resulting from accidental implosion. 
Whilst the domestic viewer is protected from 
the risks of cathode ray tube implosion by 
reason of the fact that the tube is housed in 

Picture distortion of this type can be particularly 
noticeable when receivers with non -aluminised tubes 
are first switched on. 

' See Understanding Television, part 5; May, 1958 
issue; page 713. 
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Fig. 44. An alternative type of magnetic 
picture centring device. The upper part of 
the diagram shows the component 
parts, the complete assembly being at the 

bottom 

Magnet free to rotate 
- between pole pieces 

i 

Assembly tree to rotate 
on neck of tube 

Fig. 45. The picture centring device of 
Fig. 44 has two modes of adjustment, as 

shown here 
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a cabinet with a protective window, engineers 
who handle tubes directly are not so pro- 
tected. 

The dangers resulting from implosion may 
be underlined by the fact that some 500 foot 
pounds of mechanical energy are stored in a 
large cathode ray tubes due to the pressure 
on its surface, and that this energy is released 
if the tube implodes. During implosion 
violent disintegration of the tube may occur, 
with particles of glass being thrown over 
considerable distances. Such particles can, 
of course, cause injury, especially to the eyes. 
Also, since implosion is the result of air 
rushing into an evacuated space, it is possible 
for the hands of a person holding a tube to 
be drawn inwards, past jagged edges of 
glass. 

Care should always be taken to avoid 
reducing the ability of a cathode ray tube to 
withstand implosion. The glass of a tube 
should never be scratched, as this may result 

in a weakening of the structure. It is for this 
reason that the metal parts of picture centring 
devices, ion trap magnets, and so on, are 
never allowed to come into direct contact 
with the glass. Tubes should always be 
handled with care to avoid putting excess 
strain on the glasswork. 

A point which is sometimes overlooked is 
that cathode ray tubes painted on the inside 
and outside with Aquadag to form a reser- 
voir e.h.t. condenser may frequently hold a 
high potential charge. If the final anode 
connector of such a tube is accidentally 
touched, the resultant shock may cause an 
involuntary movement with consequent 
dropping of the tube. Cathode ray tubes 
incorporating reservoir condensers should 
always have their condenser sections dis- 
charged before they are handled. 

British Standard 415: 1957, Safety Requirements 
for Radio or other Electronic Apparatus. 

Northwood Evening Institute, Potter Street, 
Northwood Hills, Middlesex. 

Two courses will be held next session, one 
assuming no knowledge of radio and cover- 
ing the whole Radio Amateurs' Examination 
syllabus, and the other a more advanced 
course including practical work, for students 
with knowledge of basic theory. Enrolments 
will take place between 6 and 8 p.m. on 
15th, 16th and 17th September, and classes 
will commence on 23rd September. The 
instructor will be C. P. Anderson, A.M.I.E.E. 
(G2QY). 

The following classes, organised by the 
East London R.S.G.B. Group, in conjunc- 
tion with the Essex County Council, are 
available for all those interested in amateur 
radio, irrespective of whether they are 
members of any society or of the general 
public: 
1. RADIO AMATEUR'S EXAMINATION COURSE. 

Wednesday, 7.15 p.m. to 9.15 p.m. 8- 
month course for those intending to take 
the examination. 

2. MORSE AND CODES OF PRACTICE. Monday, 
7.30 p.m. to 9.30 p.m. 6 -month course 
for those who wish to learn Morse up to 
G.P.O. requirements for an amateur 
licence. Arrangements have been made with 
the G.P.O. for those who, in the opinion 
of the masters, have reached the required 
speed, to be tested at the College in the 
evening by a representative of the Post 
Office. 
The venue for the above classes is: The 

Ilford Literary Institute, High School for 
Girls, Cranbrook Road, Ilford, Essex. 

It is adjacent to Gants Hill Station on the 
Central London Tube and buses pass the 
door. 
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The fees for those living in the Essex 
County Council area are: 30s. for the R.A.E. 
course; 20s. for the Morse and Codes of 
Practice. 

Students from other parts of London will 
to admitted as out -county students, provided 
the local authority is notified. 

Enrolment nights -8th to 12th September, 
7 to 8.30 p.m. 

Classes commence the week commencing 
22nd September, 1958. These classes have 
now been running for eleven years and over 
165 students have passed the R.A.E. exami- 
nations. Those interested should, in the first 
instance, write to Mr. C. H. L. Edwards, 
G8TL, 28 Morgan Crescent, Theydon Bois, 
Epping, Essex. 

Openshaw Technical College, Further Educa- 
tion Dept., Whitworth Street, Openshaw, 
Manchester 11. 

C. & G. RADIO AMATEUR'S EXAMINATION 
COURSE. -The evenings will be: Tuesday - 
Theory. Thursday -Morse and Practical 
Work. 

Enrolment will take place on Monday and 
Tuesday, 15th and 16th September, and the 
course will commence on Tuesday 23rd 
September, providing that a sufficient number 
of students enrol. 

Further information can be obtained from 
the Registrar at the College or to Hon. 
Secretary, South Manchester Radio Club, 
"Greenways," 11 Cemetery Road, Denton, 
Manchester, Lancs. 

Courses already established at the College 
cover the C. & G. Radio Servicing courses 
for the Intermediate and Final Examinations, 
together with courses for Television Ser- 
vicing. 
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THE 

Mini - 

Meter 
A Frequency 
Meter for 
the Beginner 

By JAMES S. KENT 

Part 3 

TEST EQUIPMENT 

IN THE LAST ISSUE OF THE MAGAZINE WE HAD 
reached a point where the instrument had 
been completely wired, tested, and was in 

working order. The next step is to fix into 
position, on the panel face, the Panel -Signs 
as shown in the illustrations, and to provide 
the dial pointer. 

These paint transfers are obtainable from 
Sets Nos. 1 and 2 and they are the cheapest 
method known to the writer of obtaining 
panel scales which are not only attractive to 
the eye, but also easy to apply and efficient 
into the bargain. Full details of how these 
may be applied are contained on the rear of 
every packet, and this will therefore not be 
discussed here. 

The full vision graduated dial should be 
applied first, allowed to dry, and the thin 
backing paper removed after about four 
hours or so; any air bubbles should be 
pricked with a needle, in order to achieve a 
perfectly flat surface on which the frequencies 
may be marked with a mapping pen and 
indian ink. Following this, the other remain- 
ing panels should be applied and the same 
"drill" followed as for the dial. Next, the 
wording should be applied as shown on the 
photographs. Two of the smaller panels, as 
may be seen, have been modified somewhat. 
Originally they have twelve marked positions 
and, as we do not need all of these positions, 
the unwanted ones have been "blacked out" 
with indian ink. 

Fig. 8 shows the clear Perspex marker 
drawn to full scale, so that it may be traced 
and the resultant drawing used as a template. 
Roughly cut from the Perspex sheet, the 
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edges should be filed to size and a thin line 
scored directly down the centre. This line 
should then be filled in with indian ink, thus 
making a thin hair line cursor. It should then 
be drilled and screwed, by means of Parker - 
Kalon self threading screws, or, if not 
available, ordinary flat headed wood screws, 
to the rear of a suitable medium -sized fluted 
knob. The fixing holes will, of course, depend 
on the size and type of knob used. Once 
completed, the knob and pointer should be 
securely fixed to the condenser spindle with 
the vanes fully enmeshed and the cursor dial 
reading at 100 degrees. 

The last constructional item is the output 
"aerial." This is simply a short length (total 
9 inches) of thick copper wire soldered to the 
output plug. Whichever type of wire is used, 
it must be completely self -supporting and 
rigid, as movement will to some extent alter 
the frequency being radiated. 

Calibrating the Meter 
There are several methods of calibration. 

Probably the best and easiest way for the 
beginner is to take the unit along to a 

friendly amateur or to the local clubroom 
and have it calibrated there. The more usual 
method, however, is to calibrate it oneself. 
To do this satisfactorily, it is necessary either 
to possess a receiver with a calibrated dial, 
preferably a superhet, or alternatively, pro- 
viding one has a receiver, even without a 

calibrated dial, to have access to a calibrated 
signal generator. For the beginner, however, 
probably equipped only with an uncalibrated 
S.W. t.r.f. receiver, the only answer is to 
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request the help of a more experienced club 
member. 

It is possible, however. for the beginner to 
calibrate the unit by first switching to the 
appropriate band on both the receiver and 
meter, setting the receiver to a known 
station, the frequency of which can be 
ascertained, and then tuning the meter to 
zero beat. The meter is then on the same 

`-'frequency as that of the broadcasting station. 
'Several points must be noted here, however, 

before serious operations are commenced. 
First, a strong signal is not normally required 
from the meter; this is governed by the output 
wire length and the distance of the meter 
from the receiver. Second, with a t.r.f. type 
receiver, in order to obtain a clear indication 
of resonance of the meter, the reaction 
control must be advanced so that the set is 
just oscillating. It is better to operate the 
meter some distance away from the receiver, 
while calibrating, so that the strongest signal 
received is the fundamental and not a 
harmonic. 

WWV or MSF on 1OMc /s and zero beat the 
meter; carefully mark the dial. Tune the 
receiver to 20Mc /s when WWV will be heard; 
zero beat and mark the dial. We now have 
two known points on the meter dial, 10 and 
20Mc /s. Now, tune the receiver to 5Mc /s 
and again find either the WWV or MSF 
transmission, tune the meter to zero beat and 
mark the dial. Tune the receiver to 15Mc /s 
WWV, zero beat meter and mark the dial. 

We now have the following known 
frequencies marked on the scale -20, 15, 10 
and 5Mc /s. A graph should now be drawn 
showing dial reading against frequency. 
These points should now be joined and, 
where possible, known broadcast station 
frequencies included. From this graph it is 
now possible to fairly accurately mark the 
remainder of the dial. It is stressed, however, 
that this is the method for those who have 
no other recourse than to carry out the work 
themselves with no outside aid or other test 
apparatus. 

The actual limits of each band are, of 
course, affected by the 
setting of the iron dust 
cores of the coils. These 
should be so adjusted 
that the tops are level 
with the tag ring. The 
small variable conden- 
ser should be at half - 
mesh throughout the 
entire calibrating pro- 
cess. 

FigeB 

The practice of calibrating a meter against 
known stations and frequencies, whilst a 
comparatively foolproof method, is a long 
process, i.e. possibly occupying several 
evenings. 

With the prototype, one band only had 
been calibrated at the time the photographs 
were taken. This was done without the aid 
of a signal generator, and is the method 
recommended to beginners. Switch to range 1 

(20,000 to 4,76Okc /s), tune the receiver to 
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Harmonics 
For those who have 

access to outside help, 
it is only necessary to 
have Band 4 directly 
calibrated on funda- 
mentals. From these 
frequencies, 400 -100 
kc /s, harmonic calibra- 
tion is possible for the 
rest. Thus: 2nd har- 
monic range would 
be 800 -200 kc /s; 4th 
1,600-400 kc /s; 8th 
3,200 -800 kc /s; 16th 
6,400 -1,600 kc /s, etc. 

Conclusion 
It is hoped that with this little frequency 

meter the beginner will not only have hours 
of fun calibrating and operating the unit, but 
will also derive much instruction from it. It 
is in reality, a small and weak transmitter, 
and for those who aspire to the amateur 
radio licence, a morse key inserted in the r.f. 
oscillator cathode lead would provide a 
means of perfecting one's c.w. sending by the 
only known method -continual practice. 
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RADIO 

A TWO -VALVE 
KITCHEN RECEIVER 

IWAS RECENTLY ASKED TO ADVISE ON THE 
repair of a home -built two- valve -plus- 
rectifier a.c. /d.c. receiver. It was a 

straight leaky grid followed by a pentode 
output. A bad piece of wiring round the 
mains dropper had shorted, destroying all 
three heaters. My advice was to forget it, 
more so when I was told it only ever received 
one station. It was a nice looking little 
plastic cabinet with a five -inch speaker, so I 
made an offer of a few shillings for it, which 
was instantly accepted. I subsequently 
learned it had been bought in a sale for less 
than my offer! 

Now our flat is over -full with radio equip- 
ment; our "wireless" is a two -valve tuner 
feeding a six -valve Hi -Fi amplifier. An 
excellent arrangement for a concert, but a 
couple of PX25s in push -pull is a bit of a 
waste just to get the time checks during 
breakfast! So I decided to build a little set 
in the newly acquired cabinet, just for the 
kitchen. 

My first resolution was that there would 
be no mains dropper. I did not wish to use 
the thing for frying my egg on the top of the 
cabinet. My second resolution was that it 
would be a superhet. My third, that the 
chassis would have to do as it was, which 
would limit me to three valves at the most. 

I bought a filament transformer of the 
miniature type with an output of 6 volts 1.5 
amps max. and a contact -cooled rectifier 
250 volt 80 milliamp rating (about the size 
of an Osborne biscuit); the rest of the works 
came from my odds and ends box. The two 
valves used are 6K8 and ECC33. The values 
of the other components were found to be 
correct with these two valves, and if some 
other types are used some of the resistors 
may have to be altered. The whole thing is 
quite stable and an increase of 25 % in any of 
the resistors won't make much difference to 
the output. In fact, nothing seems to be very 
critical. The finished set has only two knobs, 
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by G. C. BOURNE 

the volume control and switch being one, 
and the tuner which is put on the end of the 
tuning condenser without any gearing is the 
other. Only a few feet of aerial is needed in 
the London region, to get Home, Light and, 
in the evening, Luxembourg. It makes a 
very good set for the seasoned builder to 
make quickly, or for the newcomer who has 
never built a superhet before. 

The circuit, to begin at the business end, 
is any available magnetic speaker, fed from 
a small speaker transformer. The fact that 
this is designed for use with a pentode won't 
matter in practice. The output is the second 
half of the double triode which has the 
volume control as its grid resistor. This is 
fed from the anode of the first half of the 
same valve working as a leaky grid detector. 
This anode voltage should be quite low, in 
the region of 20 to 50 volts. The tuning coil 
of this stage consists of part of an old i.f. 
transformer; the one I used was tuned to 
1.5Mc /s but 465kc /s would do just as well. 
Remove about two -thirds of one winding, 
and the condenser from the same side, to 
make L4, which is the reaction winding for 
the detector. Replace the transformer in its 
can. The grid condenser of V2a forms the 
blocking condenser from the anode of VI. 
The fact that the tuning coil is in the anode 
lead of V1 instead of the grid to earth position 
of V2 may look strange to a beginner but it 
is all the same to an r.f. current! It allows 
all frequencies except the wanted one to 
escape to earth via the smoothing condensers. 
V1 is a conventional mixer, so there is no 
point in my describing its action here. The 
screening shown in the diagram to the left 
of the valve is easily obtained by putting 
Lt /L2 on the top of the chassis and all the 
rest, except L3 /L4 which is in a can, under- 
neath. There are only two unconventional 
things about the circuit: firstly it has no i.f. 
amplifier, secondly it has a leaky grid second 
detector. The absence of the first is made up 
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for by the sensitivity of the second. The 
layout doesn't matter very much provided all 
grid leads can be kept fairly short. The type 
of tuning coil doesn't matter either; mine 
consist of: L2, 120 turns scramble -wound on 
a half -inch former with a slug; L1, 20 turns 
wound on top of L2; L6, 50 turns on similar 
former; L5, 20 turns wound j in. away. 
Commercially wound coils should give better 
results. 

As I have said, layout does not much 
matter. Wiring should be kept neat and the 
use of a tag -strip to provide the h.t. points is 
advisable. Start by wiring in the heaters, and 
note the earthing point is at pin 8 on the 
ECC33 -this is to eliminate hum. Next wire 
the tuning coils and all the grid and anode 
connections to keep them short. Lastly, 
wire the feeds; it doesn't matter if these have 
to go round a few other components to get 
there. 

The choice of a contact -cooled rectifier 
reduces a lot of heat troubles. It should be 
mounted somewhere against the flat chassis, 
such as against the upright back angle, where 
it can keep cool. It is running well inside its 
rating and will barely get warm. Choke 
smoothing is better than a resistor as a leaky 
grid detector is sensitive to hum. Quite a 
small choke would do. The power pack is 
quite straightforward. Since building, I have 
seen some miniature transformers on the 
market giving an output of 240 volts h.t. as 
well as 6V, 1.5amp. I.t. -one of these would 
do excellently to isolate the chassis from the 
mains. 

No signal generator is needed to align 
the set, though a signal tracer in the form 
of a pair of headphones with a diode across 
them and a couple of condensers in the leads 
would be helpful. To line up, with the 
receiver disconnected from the mains, set the 
slug or tuning trimmer of L3 to its mid - 
position. Put the signal tracer on the grid 
cap of the 6K8 and rotate the tuning con- 
denser until the Home programme is heard 
(this should be possible if the signal tracer 
is any good), take away the tracer and 
without moving the tuner again switch on the 
set. When it has warmed up adjust the 
padder (starting from the unwound position) 
until the Home Service programme is heard 
in the speaker. Now switch off again, 
unplug, and replace the signal tracer. This 
time tune in the Light and repeat the process, 
but when switched -on bring in the sation in 
the speaker by adjusting the trimmer Ti. 
Final adjustments can then be made tuning 
in first the Home (or a station nearer the 
"long" end of dial if one can be picked up) 
to the best volume by slightly varying the 
padder P1, and then tuning in the Light the 
same way using Ti. 
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Components List 

50k S2 1 watt 
50kí2 watt 
470k S2 watt 
47k S2 I watt 
47052 watt 
Irvin } watt 
1.5kS2 # watt 
500k S2 pot with switch 
0.1µF (4) 
0.01µF (2) 
100pF ceramic or mica 
250pF ceramic or mica 
20 or 50pF ceramic or mica 
100pF trimmer 
450pF trimmer 
25µF, 12V 
8µF, 300V (2) 
500pF tuner (two -gang with 

trimmers) 
1 pair superhet coils and 

matching i.f.t. 
1 smoothing choke 
1 filament transformer 
1 contact cooled rectifier 

250V, 80mA 
1 speaker and transformer 
V1, 6K8. V2, ECC33 

Up to this point T2, which is a postage 
stamp type of trimmer, should be left in the 
unscrewed position. Now screw it up a little 
when the set is working. The station should 
get louder. If it gets softer reverse the 
connections on L4. If it gets louder, screw 
it up until V2a oscillates, then turn back a 
shade. A slight adjustment to the slug or 
trimmer of L3 will now be found advan- 
tageous. If the reproduction becomes harsh 
and the oscillation rough, reduce the anode 
voltage on V2a. If it oscillates all the time 
or when T2 is almost all out, then increase 
the value of the 20 -50 pF condenser between 
anode and chassis, or reduce L4. 

If everything has been done correctly, the 
output from the ECC33 will be ample for 
normal listening. My version supplies plus 
16 dB on a B.B.C. announcer's voice, 
measured at the anode on an Elpico Micro - 
tester. (0dB =6mW.) 

Warning: Beginners should note that this 
receiver uses a.c. /d.c. technique, and that the 
chassis is "live." It should not, therefore, be 
directly connected to earth, nor should any 
metalwork be handled whilst the mains are 
connected, even if switched of . 
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AUDIO 

A Jason Design, by G. Blundell 

THE JUPITER MAIN AMPLIFIER IS THE 
companion unit for the pre -amplifier 
described in last month's issue of this 

magazine, and it consists of two complete 
10 -watt amplifiers with a common power 
supply all built on one chassis. 

The power output stage is of the ultra - 
linear type, and gives 10 watts output from 
each channel. A twin triode completes the 
output stage, the first half being an amplifier 
and the second a phase splitter. It can be 
seen from the circuit diagram that the 
cathode resistance of the phase splitter, Rs, is 
returned to the cathode of the amplifier, 
Via, giving about 5db of positive feedback. 

This is very advantageous in giving extra 
gain at a low distortion point in the amplifier, 
and because of this extra gain the negative 
feedback can be increased to 20db without 
loss of input sensitivity. 20db is a reasonable 
compromise of negative feedback, giving 
good speaker damping and reduction of 
distortion. If more feedback were used, an 
extra stage would be needed in the main 
amplifier and the problems of stability would 
be increased. An extra stage would involve 
an extra low frequency phase shift in the 
form of a resistor and condenser in the extra 
stage, and thus increase the likelihood of low 
frequency oscillation or motor -boating. With 
more feedback the problems of unconditional 
stability in the presence of reactive loads is 
greater. The present amplifier is stable with 
any kind of load, as is shown in the diagram, 
Fig. 1. This is achieved by careful choice 
of the values of CI /R2, R18/C6, R19 and C7, 
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and the capacitor shunting the feedback 
resistor, Cg. Unconditional stability is a 
point of good design to be aimed at, so that 
whatever load the owner connects to the 
speaker terminals does not result in any 
instability. In practice, it means that long 
speaker leads may be used without danger 
of instability; this was not true until recently 
with one quite well known make of amplifier! 
Also, an electrostatic speaker may be used 
without the capacitive load proving trouble- 
some. 

The mains transformer is quite small for 
its rating, and this is achieved by the use of 
grain- oriented steel for the laminations of 
the transformer. The era, a cost of such a 
transformer is not great, but the result of 
using these special laminations is a saving in 
weight of approximately one third and a 
reduction in the overall size of the trans- 
former. 

The mains transformer primary winding is 
split so that the halves may be connected in 
parallel for 110V operation and in series for 
220V mains. The shorting plug joins socket 
pins 6 and 12 (wires violet and red) when the 
locating plug is in hole A, and this gives 
250V operation. 220V operation is given by 
inserting the locator pin of the plug into 
hole B, thus joining socket pins 10 and 4 
(wires green and white). For 110V operation 
the plug is connected as shown in the draw- 
ing; thus for 124V operation socket pins 11 
and 12 are joined (red wire to mains) and 
also 5 and 6 (violet to mains). 115V operation 
is given by the plug in hole B joining socket 
pins 10 and 9, 3 and 4. 

THE RADIO CONSTRUCTOR 

www.americanradiohistory.com

www.americanradiohistory.com


Building 
Firstly, mount the valveholders and all 

components. The transformer wiring may 
then be completed, checking the colours very 
carefully. It will be noted that there are 
three black wires coming from the trans- 
former, two of these being earth shields - 
these latter are knotted together. The third 
is the mains connection. 

Because of the small size there is not room 
for conventional tag panels, and therefore 
the wiring should be tidy and leads short if 
the result is not to be the proverbial "birds 
nest." This method of point -to -point wiring 
does reduce the number of soldered joints 
and also the possibility of stray couplings 
causing unexpected instability effects. 

Beware of scraping through the insulation 
of the high stability resistors and causing a 
short to a neighbouring tag. 

Power Response 
Only the power response of the amplifier 

is given. The frequency response at one watt 
output is flat from 15 cycles to higher than 
50kc /s. This, however, is not useful informa- 
tion; since if one tried to obtain the full 
output at 15 cycles, there would be severe 
distortion. The table, therefore, shows the 
most pessimistic result. ' 

If this is compared with other amplifiers, 
be certain that it is the power response that 
is given and not the frequency response. 
Manufacturers are often wary of publishing 
these curves. In the case of one well -known 
amplifier the frequency response is flat from 
20c /s to 20kc /s, but in fact the power response 
is only flat from 100 c/s to 6kc /s! 

Switching On 
First check the h.t. wiring very carefully, 

and check for shorts with a meter. Switch 
on and check the h.t. voltage at the rectifier. 
As soon as this reaches maximum, check 
immediately the voltage at the cathodes of 
the output stages. If this is not the correct 
voltage within 3 volts, switch off immediately 
and check for faults. Check other voltages 
when, if correct, a listening check may then 
be made. 

Drawings I and 2 show in an exaggerated 
manner the effect of connecting resistive 
and loudspeaker loads. The frequency of 
the square wave is 10 kc /s and the shape 

indicates a good response to high har- 
monics, i.e. the fifth harmonic of 50 kc /s. 
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RESISTIVE LOAD 

WITH SPEAKER 

CONNECTED 

n 

2 

WITH SPEAKER M. fw- 
AND 

.05 IN PARALLEL ,M..J ,,,.- 
3 

--, 
.05 C. ALONE 

A..CROSS OUTPUT . 
4 

.25 C:. ALONE 

ACROSS OUTPUT 

5 

.25 pF. PLUS 

SPEAKER AT I.Kcjs 

.05 yE, PLUS 

SPEAKER AT I AA 
7 

$i 
Drawings 3, 4 and 5 indicate the effect of 
capacitive loads, the effect being exag- 

gerated in drawing 5 for clarity. For 
comparison purposes, the effect of capacity 
load only at 1 kc /s is shown in drawings 

6 and 7 
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Table 1 

POWER RESPONSE 
Frequency Power 
10c /s 0.6W 
15c /s 1.2W 
20c /s 6W 
25c /s to 10kc /s 10W 
12kc /s 8W 
15kc /s 7W 
30kc /s 7W 
50kc /s 10W 

Table 2 

TEST VOLTAGES 
Test point Reading 
V4 Rect, pin 8 335V 
Junction R21, R22 318V 
Junction R21, C9a 294V 
Cathode V2, V3 12V 
Junction R9, C4 195V 
Junction C3, Rs 64V 
Junction R5, C2 130V 
Cathode Via, pin 3 1.5V 

Table 3 

IMPEDANCE TABLE 
The feedback com- 

ponents R2o -C8 on the 
circuit diagram, and the 
output transfornsr se- 
condaries, are given for 
15 f2 loads. If other im- 
pedances are required, 
connect as follows: 
4t Output Impedance 

Join Blue and Brown. 
Connect Yellow and 
Green to chassis. Join 
White and Red; this is 
the output connection to 
speaker. Alter feedback 
components to: R2o, 
l.1kL2 and Cg, 100pF. 
8D Output Impedance 

Join Blue to Red and 
to Green. Join Brown to 
Yellow and to chassis. 
Join White to output 
socket. Alter feedback 
resistor R20 to 1.5k0 and 
associated condenser C$ 
to 68pF. 
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R21 R22 R23 MAINS VOLTAGE SELECTOR PLUGS 

110v. 220 v,. 

!Ç , O 

OtO 30 
09 30 

OBE11 

V3 

of the "Jupiter" stereo main amplifier 

AUGUST 1958 

OCTAL 
SOCKET 

COLOUR CODE 
FOR T1,T2 LEADS 

R RED 
W WHITE 
B BLUE 
d( BLACK 
G GREEN 
O ORANGE 
Y YELLOW 
S SLATE GREY 

VIOLET 
BN BROWN 

AC 
MAINS 

12 PIN PLUGS ¿ SOCKETS AND OCTAL 
SOCKET ARE VIEWED FROM BASE END 

78zB 
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CHANNEL A CHANNEL E3 

33 

Under- chassis layout of the "Jupiter" stereo 

One off R1 to R20 for each channel. 
Resistors 

R1 1Mí2 H.S. 10% 
R2 3.3k12 carbon 20% 
R3 1.2k0 H.S. 10% 
R4 1005 H.S. 10% ó 
R5 220k 52 H.S. 10% 
R6 1 M S2 H.S. 10% 
R7 2.2kí2 H.S. 10% 
R8 100kí2 H.S. 10% 
R9 100kí2 H.S. 10% 
R10 220kí2 carbon 20% 
R11 220kí2 carbon 20% 
R12 lk0 carbon 20% 
R13 1k0 carbon 20% 

R14 1k0. carbon 20% 
R15 27052 W carbon 10% 
R16 2700 carbon 20% 
R17 2700 carbon 20% 
R18 4.7kí2 carbon 20% 
R19 4.7kí carbon 20% 
R20 2.2k0 H.S. 5% 
All above, except R15, kW rating. 
One each of the following resistors is 

required, these being common to both 
channels. 

R21 6.8kS2 ;W carbon 20% 
R22 5612 1W carbon 20% 
R23 56t1 1W carbon 20% 
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rin amplifier (compare with photo overleaf) 

Capacitors 
One off C1 to Cg for each channel. 

Cr 150pF S.M. 10% 
C2 0.05uF 400VW d.c. paper 
C3 0.05u.F 400VW d.c. paper 
C4 0.05µF 400VW d.c. paper 
C5 100oF 25VW 
C4 500pF 20% ceramic 
C7 500pF 20% ceramic 
Cg 50pF 10% silver mica 

One each of the following capacitors 
C9 32 +32µF 350VW 
C10 32 +32µF 350VW 
2 Output transformers, type OTIO, Jason 
1 Mains transformer, type MTS, Jason 

AUGUST 1958 

Valves required 
1 GZ34 
4 EL34 
2 ECC81 

Other Components 
1 Mains adjustment panel and plug, Jason 
2 Coax input sockets and plugs 
2 Speaker output sockets 
6 B9A Valveholders 
2 1. Octal holders 
1 Grommet in 
6 Tag strips 
1 Chassis, ready punched, and base, Jason 
4 Rubber feet, Jason 

continued on page 42 
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Top: Above-chassis layout of "Jupiter" main amplifier 

Bottom: Under-chassis layout-compare with diagram on previous page 
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RADIO CONTROL 

A TRANSISTORISED 

-- 4 3- CHANNEL 

RADIO CONTROL RECEIVER 

SINCE A LOW VOLTAGE BATTERY IS GENER- 
rally used for powering radio controlled 
models, it was thought that there might 

be some interest in the transistorised three - 
channel radio control receiver described 
below. It is designed to be fed from a 
standard super- regenerative detector, the 
input to the receiver being connected in place 
of the sensitive relay normally used for single 
channel control. For close range work, 
however, it should operate quite well from a 
simple crystal detector as the sensitivity is 
extremely high. When correctly adjusted, a 
minimum input signal of the order of 1 /10th 
of a microwatt will give reliable control. 

Three -channel control is achieved here by 
modulating the transmitter at any of three 
fixed audio frequencies in the range 300 -500 
c /s. The received signal is detected, amplified 
and used to energise a tuned reed relay, which 
has three reeds tuned to the audio modulating 
frequencies and carrying contacts. Output is 
obtained from each reed only when energised 
at its resonant frequency, so that three 
individual control circuits may be operated 
from the receiver. 

The relay consists of three strips of Stalloy, 
carrying contacts, mounted over an electro- 
magnet so that when the coil is energised with 
a current at the resonant frequency of one 
of the reeds, that reed will vibrate strongly 
and make a pulsating connection with a fixed 
contact. If the three reeds are of different 
lengths they will resonate at different fre- 
quencies. A diagram to illustrate the con- 
struction of the relay is given in Fig. 1. 

The reeds were made from a mains trans- 
former lamination which was first cleaned 
with emery cloth and then tinned using flux 
and a hot soldering iron. Three strips about 
*in wide were guillotined off the lamination 
and cut to lengths of I in, l *in and 1in. The 
reeds were then soldered parallel and close 
to one another on a strip of 24 s.w.g. brass 
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By C. M. PEARSON, B.Sc., G3IUQ 

Ain x in and contacts removed from a small 
relay were soldered on as shown in Fig. 1 (a). 

Three contact strips from a change -over 
relay, one straight and two angled, Here 
assembled between two pieces of :, in thick 
Paxolin ié in x lin with "Araldite" adhesive 
as shown in Fig. 1 (b). The sandwich was 
then assembled with "Araldite" to the brass 
strip and the whole clamped loosely in a 
toolmakers' clamp. After aligning the 
contact strips to the reed contacts the clamp 
was tightened up as much as possible :.nd the 
whole put in an oven at Regulo I for 1 hour 
in order to cure the adhesive. "Araldite" is 
used as it gives an extremely strong joint 
between metal and Paxolin providing the 
parts are clean and dry. 

A supporting frame was made from 20 
s.w.g. brass with two holes for fixing the 
electromagnet and three 10BA tapped holes 
for the contact adjusting screws, as shown in 
Fig. 1 (c). The electromagnet was removed 
from a Siemens high speed relay and has two 
coils giving a total resistance of 2900. 

The contact assembly was painted with 
"Araldite," clamped to the bracket and 
heated in the oven at Regulo j for 1 hour. 
Before adding the coil, fine wires were 
soldered to the three contact strips and to 
the brass plate bearing the reeds. A slip of 
paper was fixed on each contact strip to 
insulate it from its adjusting screw. The 
completed relay is shown in Fig. 1 (d). 
Finally, the adjusting screws were screwed 
down to give about 5 or 10 thou. contact 
clearance, and locked. The electromagnet 
may be packed up with washers to give about 
20 thou. clearance with the reeds. 

The relay was tested by connecting it to 
the output of an audio frequency signal 
generator, connected as shown in Fig. 2 (a) 
or (h) since it is necessary to polarise the 
relay with direct current to give correct 
operation. With a signal of 3V r.m.s. across 
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/ 24 s.w.g brass 
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P1 
34s 

14 

Contacts 

10 BA tapped holes 

Relay ports 
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(b) 

20 s.w.g brass 

Fixings for 
coil assembly 

here 

Bracket 

Slips of paper under 
screws 

(C) 

3/4 - 1/4 
' 7 

- 10 BA adjusting screw 

Locknut 
Contact strips 

Reeds 

-- Electromagnet 290 Il 
total resistance 

-Packing washers here if necessary 

(d) 

FIGI. TUNED REED RELAY CONSTRUCTION 
G476 
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the coil the reeds should vibrate against the 
contacts at frequencies of the order of 300, 
400 and 500 c/s one at a time as the signal 
generator frequency is changed. It is, 
however, most important that the shortest 
reed does not resonate at the second harmonic 
of the resonant frequency of the longest reed, 
as this may give a spurious response when 
connected in the receiver. If necessary, to 
avoid this, it is quite easy to lower a reed 
frequency by loading it with a little solder 
applied with an iron. 

In the absence of a signal generator the 
relay can be connected to the output of 
a receiver adjusted for C.W. reception of a 
steady signal, the beat frequency oscillator 
being varied to change the pitch of the beat 
note. 

The circuit of the transistor amplifier used 
to drive the tuned reed relay is shown in 
Fig. 3. It is basically a two -stage amplifier, 
but the circuit configuration is somewhat 
novel, having been designed to use the 
minimum number of components consistent 
with high gain and stable performance. The 
operation of the amplifier is as follows: 

The input signal applied to the primary of 
T1, connected as a voltage step -down trans- 
former, is amplified in TRI which operates as 
a grounded collector stage. Normally, 
degenerative feedback makes the voltage gain 
of a grounded collector stage less than unity, 
but here one side of the secondary of T1 is 
connected to the emitter so that there is no 
feedback and there will be appreciable 
current and voltage gain. The emitter of 
TR1 is direct- coupled to the base of TR2 
which operates as a conventional grounded 
emitter stage, with the reed relay coil as the 
collector load. 

The d.c. potential at the base of TR2 is 
approximately equal to the base potential of 
TRI, this being determined by the bias 
potentiometer RI, R2. This therefore con- 
trols the emitter potential of TR2 and hence 
the collector current. The collector current 
of TR2 polarises the electromagnet and gives 
correct operation of the reed relay. 

The contacts on the vibrating reeds cannot 
be used directly for the control of heavy 
current circuits as they only make contact 
instantaneously once per cycle, so they are 
normally used to energise sensitive relays, 
which then switch the heavy current circuits 
as shown in Fig. 4 (a). If, however, the power 
requirements of the load circuits are suffi- 
ciently low, as may well be the case with 
actuators, the switching can be carried out 
with transistors as shown in Fig. 4 (b) and 
the relays may be dispensed with, giving a 
considerable saving in weight. 

Using a TJ3 transistor in the circuit of 
Fig. 4 (b), the load circuit should be designed 

for a working voltage of 10V and a current of 
less than 65 mA, which means that the d.c. 
resistance of the load must be greater than 
15052. The 0072 transistor, although having 
a lower collector dissipation than the TJ3, 
has a much lower bottoming potential and 
will switch a load of 100mA at 12V, or almost 
twice the power, in this circuit. The resistance 
of the actuator should not be less than 12052 
for the 0072. 

The complete amplifier, tuned reed relay 
and three switching transistors was con- 
structed on a piece of in Paxolin 3-kin x 2 1in. 
Small holes were drilled in the board and 
component wires passed through. The wiring 
was carried out on the back of the panel with 
26 s.w.g. tinned copper wire, a heat shunt 
being used when soldering connections to the 
transistors and other components. The tran- 
sistors were fastened down to the panel with 
twine passed through holes in the board and 
tied at the back. The completed assembly 
weighed approximately 3¡ ounces. It was 
tested on the output of an audio frequency 
signal generator and functioned consistently 
at 311A r.m.s. current input. Performance 
was unaffected by an increase in signal 
strength of 50 dB which is greater than the 
overload signal likely to be encountered in 
practice. 

The transmitter circuits used will depend 
on the type of control required. If more than 
one reed must be operated at once, then more 
than one audio oscillator will be required to 
modulate the transmitter. If only one reed 
is operated at a time, only one modulating 
oscillator will be necessary as its frequency 
may be switched from one channel to another. 
Transistors may be used for the audio 
oscillators and modulators, but at the present 
there are no commercially available tran- 
sistors which will operate as oscillators on 
the 27 Mc /s band. 

R1 
R2 
R3 
R4 
R5 
R6 
R7 
CI 
C2 
C3 
C4 
RLA 
T1 

TR1 
TR2 
TR3 

Component List 

220k S2 1/10th watt 
180k SI 1 /10th watt 
10k SI 1/10th watt 
1OkS2 1 /10th watt 
33052 1 /10th watt 
22052 1 /10th watt 
3.3k5ì 1 /10th watt 
5µF 12.5V 
16µF 12.5V 
16µF 12.5V 
5µF 12.5V 
sensitive relay 
2 : 1 step down transformer 

(Repanco TT4) 
0071 
TJ3 
TJ3 or 0072 (see text) 
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Radio 
MisCelUanY 

LAST MONTH I FELT IT NECESSARY TO 
apologise for giving over much of the 
column to gramophones and records. 

Apparently I need not have worried. Rarely 
has the postbag been so full. Many readers 
wrote asking for the catalogue number of the 
Popular Science magazine Test Disc which 1 

mentioned was now available in the U.K. 
Fortunately I was able to find time to reply 
to them all, but for the benefit of others who 
might have wondered it is simply known as 
Test Disc No. I and is issued by Allied 
Records Ltd. (London). I was surprised that 
so many record dealers did not seem to know 
of the existence of this record -apparently 
they only sell them and would seem to have 
but little interest in the contents. 

Thinking of record dealers reminds me of 
their being by- passed as the result of the 
direct sale of records in a similar manner to 
that popularised by the various Rook Clubs. 
I have had quite a few requests for my opinion 
on the quality of the recording of various 
"Club Records" -some of which sell for 
little more than a third of the price of records 
sold through the normal channels. As the 
choice of titles selected are those which would 
chiefly appeal to the serious music listener, 
the question of recording quality is obviously 
of considerable importance. I have heard 
one which sells for under 15s. but as it was 
played on very indifferent equipment I must 
reserve judgment. The quality, however, was 
about the same as that of standard records 
played under the same conditions. I hope 
soon to have an opportunity of making a 
comparative check on real hi -fi equipment. 
I would put the emphasis on the word "real" 
-lately I seem to have been running into 
much stuff which is hi -fi in name only! In 
the meantime the views of any readers who 
have made comparative tests will be welcome. 

The only "Club Record" I have heard 
played on a truly hi -fi system was one (of a 
set of ten with monthly additions) sponsored 
by a record manufacturer. These 12ín long 
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plays cost a little over a pound, and the one 
I checked on seemed equal in all respects to 
the better standard recordings. 

I have also heard a brief demonstration of 
the first stereo disc records (double sound 
track), recently issued by Pye. Properly used, 
they certainly give 3 -D sound. By the phrase 
"properly used" 1 don't simply mean with 
the special equipment -that is obviously 
necessary. There is, however, an additional 
control, to give a balance between the two 
speakers. T his and other incorrect adjust- 
ments can quickly falsify musical values, and 
I hate to think of what sort of sound people 
with more money than musical taste might 
adjust them to give. Apart from this danger, 
it represents a considerable'technical advance 
and will keep the keen constructor on his toes 
as soon as he realises his present hi -fi may 
soon be considered old -fashioned. 

A Job for Idle Hands 
Among the letters received this month was 

one from a Luton reader. I rarely quote the 
nice things that readers, on occasions, say 
about this column; but this one is a little 
unusual inasmuch as it was written by a 
non- regular. He writes: "Like yourself, I 

have had a longish spell in hospital, and 
while there a friend brought me a bundle of 
old Radio Contractors to read. I haven't done 
any radio for years, although at one time I 
was a keen experimenter. The magazines 
certainly re- vitalised my former interest. I 

went more or less straight through the 
bundle reading all your Radio Miscellany 
articles which I enjoyed -especially the parts 
about Old Timers. I think it must have been 
the revival of old memories and a certain hint 
you dropped that rekindled my old en- 
thusiasm. 

"In one of your earlier articles you wrote 
at some length on rebuilding and modernising 
old receivers. Like most other families we 
had an old broadcast set at home, stuck away 
in the attic. So in the long weeks of post- 
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hospitalisation at home I got busy with a new 
all -wave coil pack, miniature valves, a new 
dial and sundry modem components, all 
bought by post. I completely rebuilt the set, 
trying to keep it as much as possible like an 
exhibition piece. It works perfectly and I 
have now started to modernise another -a 
long -discarded portable. 

"I am convinced the idea which came about 
as the result of reading your articles materially 
assisted me in speeding up my recovery and 
made the long weeks of enforced idleness a 
pleasure instead of a period of boredom. 
Thank you for both the enjoyment and the 
idea I derived from your column, and I hope 
that you are now, like myself, fully re- 
covered." 

Thank you too, J.S., for a most encouraging 
letter received just as I was about to again 
put my nose to the grindstone. Come to 
think of it, redesigning old sets must be an 
ideal way of pursuing constructional interests 
for armchair- ridden enthusiasts. No chassis 
bashing, octal -sized valveholder holes blanked 
off with miniature adaptors, doubtful com- 
ponents stripped out and modem parts 
fitted. No heavy benchwork, and it can all 
be completed with a few simple tools and a 
soldering iron -plus a couple of cushions in 
the back of the armchair to prop you up! 
I gladly pass the suggestion on for other 
readers to try out on their convalescent 
friends. 

search. He would be greatly interested to 
hear of any experimental work done by 
readers in this connection, also of any further 
references. His address is 43 Woodlands 
Road, Bexleyheath, Kent. 

It is by no means unusual for important 
and original ideas to spring from this kind 
of experiment. Frequently discoveries only 
remotely related to the work on hand are 
made. The history of invention is studded 
with examples of major discoveries being 
made by people with infinite enthusiasm for 
following up a specialised interest and when 
concentrating on some significant (and often 
unexpected) result, suddenly perceiving a 
new use to which it can be put. However, 
more of this later. Since I wrote about ideas 
for automatic ventilation control I have had 
quite a bit of correspondence on the matter 
and it's too big a subject to deal with in detail 
in the space available. 

Old Wives' Tales 
Contrary to a widespread belief, all modem 

inventions are not the work of teams of 
professionals working for big organisations. 
A steady proportion are purely amateur, 
particularly those of everyday devices rather 
than abstract ideas. The safety razor was just 
such an invention, and Kodachrome was 
initiated by two amateurs. Nearer at home, 
Bakelite -so widely used in radio -at least 
started off with independent backing. 

Centre Tap talks about items of general interest 

For Those With Ideas 
Among the other interesting letters re- 

ceived this month is one from Mr. C. W. 
Ward, who adds to my recent comments on 
Lossev's experiments with oscillating crystals. 
He still has his notebooks (circa 1924) 
containing a summary of Lossev's original 
articles from several publications, dealing 
with experiments with natural and synthetic 
zincite used with steel catswhiskers. For 
those with a taste for experimental work 
with transistors he recommends a collection 
of papers "Some Conducting Materials" 
(Henisch 1951) published by Butterworth, 
which includes one on "Crystal Triode 
Action In Natural Lead Sulphide." It seems 
that galena can produce the transistor effect 
almost, but not quite, as well as germanium 
-the natural being somewhat superior to the 
synthetic in this respect. Since galena is 
cheap and easily obtainable in quantity, there 
would appear to be considerable scope in this 
field for those with a taste for original re- 
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Inventors, too, appear to be born rather 
than made. Once a man has invented some- 
thing he is eagerly snapped up for institu- 
tionalised research. Here he gets a chance 
to show his paces with big financial backing. 
Perhaps for this reason (the spreading of a 
wide filter for all sorts of ideas still untried) 
institutional research pays off dividends and 
is so widely thought to be responsible for the 
introduction of all new inventions. 

Usually, whenever I get a lot of corre- 
spondence on a particular point, and 
especially when the writers seem a little hazy 
on a subject, I try it out on my circle of 
friends and acquaintances.... It invariably 
provides a useful clue to what people 
popularly suppose and what they really know. 
I did just this on the topic of inventions, and 
to my astonishment I found quite a lot who 
were firmly convinced that "big businesses" 
buy up and suppress inventions so as not to 
ruin their existing market. This, of course, 
is just nonsense; in Britain, at any rate. If a 
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patent is not worked for three years after the 
grant, ahy bona fide applicant can apply for 
the issue of a compulsory licence to do so. 

Old wives' tales die hard. One or two 
friends I spoke to obviously still harboured 
a suspicion that there was a catch in it some- 
where, even after I tried to disillusion them. 
Perhaps there is something in the romantic 
fiction that bright ideas are regularly bought 
up and "killed" that makes them prefer to 
believe it's true! 

My Punctured Vanity 
When I sat down to prepare this month's 

column I had before me a number of letters 
I have not found time to acknowledge and 
hoped to find space to touch on regarding 
their particular points of interest. Apologies, 
therefore, to C.K. (Saxmundham), J.L. 
(Parkstone), "Mr. Fox" (Balham, S.W.12), 
H.R.N. (Harrow) and M.S. (Steckford, 
Birmingham 33). I have just "gossiped on" 
and left myself no space this month. At least 
Radio Miscellany was described as a "gossip 
column" in the May R.S.G.B. Bulletin -in 
a friendly sort of way, of course. 

Funnily enough, although I have been a 
member for almost enough years to win a 
round of applause in a Wilfred Pickles show, 
and 1 have contributed at some time to 
almost every British radio journal past and 

present, I've never written anything for the 
"Bull." Still, they sometimes put in nice 
little bits about me, either as an amateur or 
about my "gossip." We are thus the best of 
friends, and who am I to quibble over a 
word? 

Down the years I have written numerous 
technical, theoretical and constructional 
articles. Never did I find any one of them as 
hard to write as a page of "gossip" -and I 
often marvel that after writing hundreds of 
them I still go on without re- hashing. To 
keep up a regular commentary which must 
please both beginners and old hands alike 
demands qualities I haven't really got. 
Prime requisites are a prolonged association 
with the hobby, an up -to -date knowledge of 
the many subjects related to radio, the time 
and opportunity to keep in touch with 
everything cooking in the radio world, an 
inexhaustible fund of experiences and anec- 
dotes, sufficient imagination to guess what 
many people might like to read -and a sense 
of humour. 

On reflecting how lacking I am in most 
of these qualities, I am even more painfully 
conscious of my shortcomings. When added 
to this my cherished commentary is described 
as "gossip" I am almost tempted to write up 
some choice bit of tittle- tattle about the 
writer of that editorial -only I don't know 
any! 

Can Anyone Help? 
D. FYNN, 46 Conway Crescent, Perivale, 
Middlesex, wishes to obtain the circuit 
diagram, and /or service sheet, for the Pilot 
5 -valve "Little Maestro" a.c. /d.c. 200 -250V 
receiver. 

* * * 

R. P. JONES, 92 Hurst Road, Twyford, 
Herts, requires a circuit of a Philco car radio 
receiver No. K628S, and also a circuit of 
the American, receiver BC.348.L. He will 
be only too pleased to purchase either or both. 

* * 

F /LT. W. C. BROWN, Pendref, Caersws, 
Montgomeryshire, wishes to obtain a circuit 
diagram for, and details of using, a BC.624.0 
receiver on the 144 Mc /s Amateur Band. 

* * * 

W. MCCARTHY, 45 Tintern Street, Liverpool 
4, wonders if any reader can help him with 
the circuit of a radiogram which nobody 
locally seems to have heard of! The make is 
"Gamma," and it uses four valves including 
the rectifier. It was purchased in 1949. 

Requests for information 
are inserted in this section 
free of charge, subject to 

space being available 

O. GALLAMORE, 34 Hardwick Road, Parting - 
ton, Urmston, Manchester, wishes to buy 
The Radio Constructor for August 1955 - 
cost no object! 

* * * 

D. A. D. COATES, 12b High Street, Sutton, 
Surrey, wishes to purchase or borrow a 
circuit or manual of the Air Ministry oscil- 
loscope "Monitor 28." 

* * 

A. JAMESON, 75 Poplar Avenue, Pemberton, 
Wigan, Lancs, would like to purchase the 
circuit of the Collins TCS.12 receiver which 
covers 40, 60, 80 and 160 metres. 

* 

E. M. E. DECOTTIGNIES, 58 Leighcliff Road, 
Leigh -on -Sea, Essex, reports that his request 
for information on the CV1501, published 
in the June issue, has brought an over- 
whelming response. Would readers who 
enclosed an S.A.E. therefore bear patiently 
with him, and would others please accept 
this notice as an intimation of thanks. 
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A Sound -operated Switch 

ASENSITIVE SOUND- OPERATED SWITCH HAS 

many applications; some are useful and 
others may be classified as amusing. 

Before describing the device, certain of its 
uses will be mentioned and, in so doing, the 
reader's imagination may be fired into 
suggesting some other work for the switch. 
Basically, as its name implies, the device is 
employed to open or close an electrical 
circuit upon receipt of a signal which may be 
supplied by an amplifier, radio set or similar 
piece of equipment. The switch is most 
commonly used in conjunction with a tape 
recorder, where it is arranged to start the 
mechanism upon receipt of a signal and stop 
it some few seconds after its termination. 
The delay at the end is required to ensure 
that the recorder is not inadvertently stopped 
during a short pause in either speech or 
music. Provision can be made for adjusting 
the delay, which is, usually required to be in 
the region of 5 to 10 seconds. The switch is 
fitted with a sensitivity control which is 
particularly useful when tape recordings are 
being made of selected items in a conversa- 
tion, as it may be set so that operation is only 
obtained when words are being spoken 
directly into the microphone and not on the 
general background noise. If the recorder is 
being used as a dictating machine it may be 
advantageous to reduce the delay time at the 
end of the signal to about two to four 
seconds. This will permit the tape transport- 
ing mechanism to stop during the longer 
pauses in the dictation, such as occur when 
a point is being checked or new material 
obtained. 

Another possible application for the switch 
will be found with automatic record changers, 
which may be stacked with records and 
arranged to be switched off at the end of each, 
and then restarted as required by whistling or 
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speaking into a microphone. Under these 
conditions the switch is held in by taking a 
signal from a microphone which is picking 
up the sound from the player. The delay 
timing can be set so that the gramophone 
motor is stopped when the pick -up has been 
returned to its rest. 

The Circuit 
Largely with a view to economy consistent 

with sensitive operation, the circuit has been 
designed around a single valve, the triode 
pentode type ECF80. The pentode section 
functions as a resistance- capacity coupled a.f. 
amplifier, and its output is rectified by a 
semi -conductor diode to provide a positive - 
going voltage. This voltage is, in turn, fed 
to the grid of the triode half of the valve, in 
the anode circuit of which is the coil of the 
relay. This sounds relatively straightforward, 
but there is a special requirement of a sound 
operated switch which complicates the design. 
It is important that the relay contacts should 
close as soon as possible after receipt of the 
audio control signal, and that they should 
remain closed for a predetermined time after 
the cessation of the signal. These two 
requirements are to some extent incom- 
patible, as the first calls for a short time 
constant and the second a long one. In the 
circuit shown, a compromise has been 
achieved by the use of a combination of 
components which gives a short charging 
time to a high value capacitor which is 
arranged to have a long discharge time. The 
capacitor in question is the electrolytic C5. 

This is charged by the rectified signal from 
the anode of the pentode, and the charge is 
built up quickly by virtue of the low value 
anode load resistor plus a reasonably high 
anode current. The capacitor cannot, 
however, discharge by this path because the 
rectifier does not conduct in that direction, 
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so that the delay is obtained via R7 which 
provides for the discharge. The value of R7 
should not be made larger than 1 M S2 as it 
must be low when compared with the leakage 
resistance of the shunt electrolytic. Thus if 
it is necessary to increase the delay, a larger 
value capacitor should be used; whereas a 
reduction in timing may be obtained by 
reducing either the "R" or the "C." 

A practical point is well worthy of mention 
in connection with the use of electrolytic 
capacitors in circuits which are required to 
have a specific time constant. An electrolytic 
will always possess some small leakage 
current which in circuit gives the same effect 
as a shunt resistor. The resistance added in 
the circuit across the capacitor should always 
be low by comparison with the leakage 
resistance. Should a capacitor have been out 
of service for some time its leakage current 
will have risen; this may also apply to a new 
component which has been on the shelf for 
some time. In such cases the leakage can be 
restored to its original low value by ageing 
the capacitor by connecting it with the 
correct polarity across a d.c. source having 
an output approximately equal to the working 
voltage. A run of about 15 minutes should 
prove adequate. 

R8 and R9. The anode is also tapped into the 
potentiometer to hold its voltage to about 
100V, in the relay open condition. This is 
done to keep the cathode bias required for 
cut -off as low as possible and thus maintain 
a high order of sensitivity. The circuit will 
accommodate quite a wide tolerance in the 
relay coil, but a component should be 
selected with a pull -in current between 1 and 
5mA and a resistance not in excess of 20k 
With some combinations of valves and relays 
it may be necessary to adjust the bias on the 
valve to reduce the anode current to less than 
0.25mA in the no- signal condition; this 
should be done by minor adjustment of R6. 
The switching contacts on the relay should 
include a single -pole pair insulated to take 
the 250V a.c. mains at currents up to at least 
1 amp. The power supply for the circuit is 
quite straightforward and calls for little 
comment. Resistance- capacity smoothing 
has been employed to save the price and 
weight of a choke. Values listed for the 
smoothing capacitors are not critical, but 
components having values within 50% of 
those recommended should be used. The 
h.t. supply voltage will be in the region of 
180V at a no- signal current of about 25mA. 
When the relay pulls in, this consumption will 

Relay f L 
contacts F.ç 

2kn 2W 

250V 50mA 
Selenium 

E 565 
Circuit of the sourd -operated snitch 

To return to the circuit analysis, the triode 
section of the valve is biased very close to the 
current cut -off point by the 10 volts fed to 
the cathode from the dividing network R6, 
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rise by the amount passing through the coil. 
One last point concerning the circuit 

diagram -a resistor R1 has been included in 
continued on page 55 
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RADIO 
21 Mc /s Bandspread Conversion 

for the 

National HRO Receiver 

By E. H. TROWELL, G2HKU to a design by G2ATV 

LIKE MOST SURPLUS RECEIVERS, THE 
ubiquitous wartime HRO does not have 
provision for bandspreading the post- 

war 21 Mc /s band. This article describes how 
a cheap and very efficient conversion may be 
carried out without using or converting an 
otherwise costly h.f. coil set as other writers 
have done. 

The coil set used for the conversion may be 
any one of the following: Type J, 50-100 kc /s; 
Type H, 100 -200 kc /s; Type G, 180 -430 kc /s; 
Type F, 480 -960 kc /s; Type E, 900 -2050 kc /s. 
The Type J was used by the authors. 

Construction 
Whichever coil it is decided to use, the 

screening cans should first be numbered 1 to 
4 and removed from the mounting plate. 
Each coil should be withdrawn from its 
screen and lettered in accordance with its 
screen number. The coils themselves should 
then be removed from their mountings 
together with any other components except 
the trimmer condensers CI (T2, 4, 6) on the 
two r.f. and mixer coil plates and C1, C2 
(T7, 8) on the oscillator coil plate. These are 
shown in position on the coil plates in the 
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Shown on the left is an R.F. or mixer section, and on the right the H.F. oscillator 
section 
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Earth 
or Aerial or previous Anode 

C' 

Moving Vanes 

A.V.C. Line or 

Earth. 

Fixed Vanes of 
gang section C35 

FIG. I. 

Bandspread R.F Stage (or Mixer). 
21Mc /s. 

C35 

FIG.3. 

Bandspread Osc. Stage. 
2IMc/s. 

XY = 3 turns overwound at earthy end 

of L2. 

X = Anode end is nearest end to Tag 3 

FIG. 2. 

Practical Version of FIG. I. 

Tag 5 tapped 21/2 turns up from Tag 4 

FIG.4. 

Practical Version of FIG.3. 
M533 
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photograph, the r.f. or mixer unit on the left 
and the oscillator unit on the right. The 
position of the Philips trimmer should also 
be noted. 

with the coil connections, and in the left -hand 
hole is fixed a 6BA screw as shown in the 
photograph. A wire gripping type of solder 
tag is used to hold the trimmer in position, 

X *6BA Bolt 
Support for 
Philips Trimmer. 

Philips 
Trimmer. 

Philips 
Trimmer. 

Philips 
Trimmer. 

uóáä 
0 0 El 0 0 

lst. R.F 

TI T 
O 

ó0óó0 
00000 
0 0 

2nd.RF. 

T3 T, 

O 

Mixer 

T5 T 
O 

0 0 

Oscillator 

T7 T8 
0 0 

e e e e 

U 
FIG.6 

HRO Coll Unit showing position of 

Trimmers e Supports. M535 

The larger coils should be wound to the 
specifications given in Table 1 and mounted 
on their connections as in Figs. 2 and 4, 
corresponding to the circuits in Figs 1 and 3. 
No difficulty should be experienced in 
mounting, the coi',s being soldered directly 
to the connections provided and the smaller 
coils XY overwound and fixed in position 
with Polystyrene cement. 

and the joint soldered. Using a one -inch 
screw should bring the adjustable end of the 
trimmer in line with the hole already provided 
for trimming in the rear of the coil screen. 
This provides a firm fixing; although con- 
structors may like to try their own method 
of mounting, it is in any case important that 
there must be no play in the mounting of the 
trimmer. 
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00 

DIAL 
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Fig. 5. This graph may be 

cut out and inserted behind 
coil box panel in place of 
existing one 

The next step is mounting the Philips 
trimmers and their supports on the two r.f. 
and mixer coil bases. An examination of the 
coil base will reveal a row of holes parallel 
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Wiring of each coil base may then be 
carried out and the coil unit now assembled 
for testing. A word of warning here which 
may save time and temper. Place a ruler or 
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straight edge across the coil contacts after 
assembly on their base plate to ascertain that 
each row of coil contacts is level with the 
next as, if one coil is low, it may not make 
contact with the contact strip when inserted 
in the HRO receiver. 

Alignment 
A source of 21 Mc /s signal is required 

either from a transmitter or signal generator, 
preferably the latter, which should be set to 
21,000 kc /s and the HRO dial to 50. CI in 
the oscillator section (T8 in HRO Manual) 
should be adjusted until the signal is heard. 
Turn the receiver dial to 425, set the signal 
generator to 21,450 kc /s and adjust C2 (T7) 
until the signal is heard. By adjustment of 
CI bandsetting and C2 band spreading it 
should be possible to spread the band as 
shown in Fig. 5, which is the graph of the 
coil modified by G2HKU and is reproduced 
here in a size suitable for insertion on the 
front of the coil box. 

The r.f. and mixer stages should be aligned 
by adjustment of CI (T2, 4, 6) for maximum 
background noise as described in the HRO 
Manual. Check that this noise is fairly 
constant throughout the tuning range and, 
if not, adjust the Philips trimmers until the 
sensitivity is constant from 50 to 425 on the 
HRO dial. 

A check that the oscillator is operating 
912 kc /s higher than the r.f. stages should be 
made. This is not as easy as it seems, for the 
"regular" HRO coils can be checked on 
general coverage and then changed to band - 
spread, whereas our coils do not cover 

912 kc /s. However, this is overcome by 
setting the signal generator to 21,000 kc /s and 
the receiver dial to 50 and noting the strength 
of the signal either by S meter reading or by 
ear. Then tune the generator to 21,912 kc /s; 
if all is well the signal should be very much 
weaker. 

The Editor G2ATV and G2HKU both 
working independently modified their coils 
as described above and each worked perfectly 
at the first trial. The credit for the design 
goes to G2ATV. 

TABLE 1 

L1 3 turns 22 s.w.g. insulated overwound at 
earthy end of L2 

L2 9 turns 14 s.w.g. enam., din. inside dia. 
L3 7 turns 14 s.w.g. enam., min inside 

dia., tap at 2 turns from tag 4. 
CI R.F. or mixer coil box is original 

trimmer. 
C2 R.F. or mixer coil box is 50pF silver 

mica. 
C3 R.F. or mixer coil box is Philips 

trimmer 3/30pF. 
CI Oscillator coil box is original trimmer. 
C2 Oscillator coil box is original trimmer. 
C3 Oscillator coil box is 40pF silver mica. 
C4 Oscillator coil box is 50pF silver mica. 
Also required, three 6BA bolts 1 inch long 

and nuts with shakeproof washers. 

Bibliography 
"Some HRO Modifications," Ward VQ4FB, Short 

Wave Magazine, December, 1954. 
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GM6MS, RSGB Bulletin, February, 1953. 

TECHNICAL FORUM 
the input lead at the remote end of the input 
screened cable. The purpose of this resistor 
is to prevent the capacity of the cable from 
shunting the amplifier to which the switch 
may be connected, thus eliminating the 
possibility of a loss in the top note response. 

Sensitivity 
The sensitivity of the switch is adjustable 

by means of the potentiometer R2. In the 
maximum position a signal of about 100mV 
(0.1 volt) will be required to operate the 
relay. 

continued from page 51 

Construction 
The layout is quite non -critical, but lead 

lengths should be kept reasonably short, 
particularly those associated with the input 
circuit. The whole unit may be housed in a 
small metal box with a co -axial socket for the 
input and a flying mains lead. An indicating 
lamp is necessary to show when the unit is 
functioning, and a second lamp is an asset to 
indicate when the relay pulls in. Most relays 
have more than one set of contacts, and the 
additional pair may be used to switch on the 
6V lamp when the relay is energised. 

FOURTH AMATEUR TELEVISION CONVENTION 
The British Amateur Television Club will be holding its fourth Amateur Television Convention on Saturday 

6th September, from 10 a.m. to 7 p.m., in the Conway Hall, Red Lion Square, Holborn, London, W.C.I. There 
will be displays of amateur built television equipment in operation, and among the many attractions will be pictures 
received from the club's outside broadcast van, as well as demonstrations of amateur colour television. Both 
members and non -members will be very welcome. The charges for non- members are as follows: all day, 5s.; 
admission after 2 p.m.. 2s. 6d. 

Further particulars and tickets can be obtained from any of the following: D. S. Reid, 27 Rose Valley, Brentwood, 
Essex; J. E. Tanner, 16 Norfolk Drive, Chelmsford, Essex; or D. W. E. Wheele, G3AKJ, 56 Burlington Gardens, 
Chadwell Heath, Romford, Essex. Tickets will also be on sale at the door, on 6th September. 
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RADIO CONTROL 

MODELS FOR RADIO CONTROL 

T1 IE 

Part I 

"WAVEMASTER" KIT 

N AMBITIOUS RADIO -CONTROLLED MODEL 
can represent the highest degree of 
amateur craftsmanship, since it may 

require ability in both design and construction 
of not only the radio equipment, but the 
model itself and its power plant. The range 
of skill needed (and the workshop facilities) 
may be very wide; seldom, however, is a com- 
prehensive design of this type seen. Most 
enthusiasts are primarily modellers, to whom 
a minimum knowledge of radio gear is a 
means to an end, or they may be radio 
amateurs whose basic interest is in the control 
gear and whose model may represent little 
more than a test vehicle. 

The purpose of this article is to discuss the 
construction of a model from the point of 
view of the radio enthusiast who has never 
previously built a model but who is, like most 
enthusiasts, able to carry out the normal 
range of workshop operations with hand tools. 

Most readers of this magazine would build a 
radio -controlled model primarily to exploit 
the electronic equipment; in general, model 
aircraft are the least suitable for this purpose 
since they impose severe weight restrictions 
and require a certain minimum knowledge of 
aerodynamics to operate successfully. 

Land vehicles are a better proposition in 
these respects, but usually necessitate a work- 
shop equipped with machine tools to permit 
the fabrication of the transmission and similar 
parts. Moreover, the control problems are 
greater in a vehicle, which needs to be very 
precisely steered to be acceptable. 

It commonly happens, therefore, that the 
choice of the newcomer to radio control falls 
on marine models. A first -class ship model 
can present as many problems as any aircraft 
or land vehicle, plus a considerable amount of 
work in connection with external detail; but 
if the type of craft is correctly chosen, a per- 
fectly acceptable model can be built at the 
cost of little time and effort, and without 
needing the use of special tools. 
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by Raymond F. Stock 

Types of Models 
Before considering a specific design, it may 

be as well to review the types of craft generally 
copied in model form. 

Warships, from corvettes and destroyers up 
to battleships and aircraft carriers, make most 
impressive models, but are generally tackled 
only by the most enthusiastic ship modellers, 
since the amount of external detail needed is 
very great, and can seldom be faithfully 
represented without a genuine feeling for the 
subject. 

Passenger and cargo vessels are subject to 
similar considerations, though their greater 
relative displacement is useful for accom- 
modating a considerable weight of control 
gear. All these types of ship mentioned have 
a round bilge cross -section, which again is not 
the simplest type of hull to construct, since it 
involves double- radius curves which generally 
need to be carved to shape in a wooden hull. 

Open boats, from a 6 -foot dinghy to a 
motor launch perhaps ten times that size, are 
seldom modelled, since the lack of a deck 
prevents the control and propulsion gear 
from being hidden. The commonest kinds of 
craft modelled tend, therefore, to be medium - 
sized boats between the two extremes men- 
tioned, and in this category may be included 
motor gunboats, motor torpedo boats, air - 
sea rescue launches and a variety of civilian 
cabin cruisers. 

It will be appreciated that the smaller the 
craft being copied, the less will be the amount 
of detail work which need be added to main- 
tain a reasonable appearance. Further as 
the scale increases, the size of the detail 
necessary makes for a stronger, less vulner- 
able model. 

Other things being equal, civilian craft are 
simpler than Service craft; as a final result of 
the foregoing considerations, the most 
popular type of model by far is the cabin 
cruiser. 
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Hard Chine Hulls 
The various types of small craft, mentioned 

above, have another virtue: they all employ a 
hard chine hull. This is shown in Fig. 1. 
While the proportions of beam to length can 
vary widely, the basic shape remains; and it 
can be seen that this is made up from four 
fairly simply curved surfaces. From the 
modeller's point of view this means that each 
surface may be made from a single sheet of 
thin plywood, thus simplifying construction. 

The popularity of the hard chine cabin 
crusier type is confirmed by manufacturers, 
who have chosen this type almost exclusively 
for kits. Since much of the hard work is 
already done when the kit is packed, most 
constructors will prefer this approach. 

The Wavemaster 
One of the best kits for the newcomer to 

radio control is the "Wavemaster," produced 
by Hammersmith Model Makers Limited. 

Fig. 1. A typical hard chine hull 

This type of hull generally has a very wide 
beam and is thus eminently suitable for con- 
taining a large amount of control gear. 
Motor cruisers vary widely, from the slow 
type of river boat (used on the Broads, for 
example) to fast sea -going types capable of 
perhaps 25 knots. It is thus quite logical to 
power a model with anything from a small 
electric motor to a large internal combustion 
engine. The "scale" speed of a model, 
incidentally, is calculated from the formula 

V 
y a - where v is the speed of the model, V is 

VS 
the speed of the full size craft and S equals the 
linear scale. 

This is very strong, easily built and of a suit- 
able size to contain quite comprehensive 
control gear. The length is 34in and the beam 
is 11in. The model was designed for radio 
control, and a suggested installation is, in fact, 
shown in the included instructions. The gear 
referred to is of the simplest type, but the hull 
is eminently suitable for more advanced 
equipment, and the writer knows of several 
"Wavemasters" fitted with control gear 
weighing over six pounds. 

The price of the kit is very modest and it 
employs a simple form of construction 
enabling it to be built without previous 
experience. 

To be continued 

ERRATA 
Transistorised Microphone Pre -amplifiers, 

p. 911, July 1958. -At the foot of the 
diagram, T1 was stated as being an Ardente 
T1075 transformer -this should have read 
T1065. 

The "Jupiter" Stereo Pre -amplifier, p. 884, 
July 1958. -In Fig. 5, the sliding contact of 
Sib should be shown making with that 
contact connected to R9, and the designations 
"Radio" and "Tape" should be reversed. 
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AUDIO 

An Add -on 

Jjtt Unit 

Introduction 
THIS ARTICLE DESCRIBES A SIMPLE UNIT 

that can be added to any domestic a.c. 
receiver or hi -fi system to enable it to 

be used as a baby alarm in addition to its 
normal function. There is no audible differ- 
ence in the quality of the reproduction, 
provided that the input from the baby alarm 
circuit is kept reasonably high. A single 
control knob provides either the normal 
programme, the baby alarm facility on its 
own, or the baby alarm superimposed on the 
normal programme to any desired degree. 

By F. G. WILSON 

domestic a.c. receiver when it is desired to 
use it with this unit. !t is not recommended 
that universal or d.c. sets should be modified. 
unless stringent precautions are taken to 
ensure that the mains voltage does not appear 
on the external wiring or screening. 

Circuit (See Fig. 1) 
The output of the microphone is fed to T1, 

which is of suitable turns ratio to match the 
microphone to a load of between 500k0 and 
1 M S2. The programme input is from the 
feeder unit or playing desk of the main 

From 
mlcrophóne 

A 

Programme 
input 

E554 

Add -on unit 

Fiq.l 

'Output 
to 

'amplifier 

B I 

- -J 

Amplifier 
input 

Amputier (tchematic) 

In this condition, irrespective of the setting 
of the volume control the ratio of baby alarm 
signal to programme remains substantially 
constant, i.e. the volume control can be 
altered from time to time to suit domestic 
requirements without any compensating 
adjustment being necessary on the unit. A 
paragraph at the end of the article describes 
the modifications necessary to the usual 
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equipment. It may be necessary to include 
Rx in the circuit, particularly when a crystal 
pick -up is used. This is to ensure that the 
pick -up is adequately loaded to provide its 
correct response. The value of Rx should 
be chosen so that it, plus the portion of R1 
usually in circuit, is the load recommended 
by the pick -up manufacturer. The output of 
the unit is fed to the main amplifier input. 
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R1 is the mixing control and in conjunction 
with the volume control of the main amplifier 
forms a potentiometer chain across both of 
the inputs to the unit. The nature and 
magnitude of the input appearing across the 
volume control of the amplifier is therefore 
dependent on the setting of R1. When the 
slider of R1 is at point `A' (see Fig. 1) the 
whole of the programme input and none of 
the microphone input appears across the 
volume control. When the slider of R1 is at 
point 'B', the whole of the microphone input 
and none of the programme input appears 
across the volume control. It will be seen 
then that this single control will provide 
either input independently or a mixture of 
the inputs in any desired ratio. 

with most amplifiers having an input impe- 
dance of 500kí to 1Mí2. 

If the input impedance is much less than 
this, R1 should be reduced accordingly. Hum 
can be a problem, but to minimise this the 
unit should be housed in a metal box and 
the box connected to the chassis of the 
amplifier. All leads to and from the main 
equipment and all leads on the unit should 
be screened and the screening connected to 
the chassis (the leads from the microphone 
to the unit need not be screened). Screened 
leads to and from the amplifier should be 
kept as short as practicable as they are 
effectively shunt capacitances across the 
amplifier input and as such will reduce the 
top response of the equipment. If lengths of 

over 18ín are necessary it is 
worth considering the use 
of t.v. type coaxial feeder, 
although even this often has 
a self- capacitance of, 25 to 
30pF per foot. Care should 
be taken in positioning the 
unit to ensure that it does 
not pick up hum from mains 
leads or transformers. As 
stated earlier, the leads from 
the microphone to the unit 
need not be screened and 
twin plastic flex of small 
diameter is suitable. This 
can be conveniently fixed to 
picture rails, etc., with draw- 
ing pins. It is unwise to run 
these leads parallel to exist- 
ing extension speaker leads 
or mains leads. The siting 
of the microphone should be 
such that it picks up maxi- 
mum sound from the baby 
and the minimum sound 
From other sources (i.e. open 
windows). It is particularly 

essential to keep the input high as this enables 
the slider of R1 to be positioned (under 
average operating conditions) so that the 
secondary inductance of T2 is shunted by a 
fairly small resistance and its effect on the 
input circuit of the amplifier is kept to a 
minimum. If a high gain amplifier system is 
used in a small house, acoustic feedback 
may occur particularly when doors are 
opened. This can be overcome by careful 
siting of the microphone. It is generally 
better to have the microphone suspended 
from the wall rather than standing on a table. 
In very bad cases plastic foam may have to 
be used to insulate the microphone from the 
shell of the house, through which consider- 
able acoustic energy is normally transmitted. 

General Constructional and 
Installation Details 

A small loudspeaker is an excellent micro- 
phone but any low impedance microphone is 
suitable. T1 is not critical, but an adequate 
turns ratio should be chosen to give good 
voltage step -up. Generally speaking, physi- 
cally small transformers are preferable to 
larger types as they are less liable to hum 
pick -up. A standard loudspeaker output 
transformer can be used. The primary is 
connected to the add -on unit and the secon- 
dary is connected to the microphone. R1 is 
a standard l M Sl volume control. A straight 
characteristic would be preferable, but the 
more usual logarithmic type can be used 
successfully. It is worth while experimenting 
with reversal of the end connections to obtain 
the smoothest mixing under operating con- 
ditions. The value of 1M f2 chosen is suitable 

Operation 
Set R1 to position `A' (Fig. 1). Set all 
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other controls on the main equipment so 
that a programme is received at the usual 
listening level. Adjust R1 until the signal 
from the microphone input just about 
equals the programme level. (A ticking clock 
placed near the microphone is a useful source 
of signal for test purposes and may, if 
desired, be used under normal operating 
conditions to provide continuous monitoring 
of the system.) The main equipment volume 
control can now be used to provide any 
listening level. The baby alarm signal will 
be present and at a level comparable with 
the programme. After a few weeks use the 
optimum setting for R1 can be obtained and 

marked. If the baby alarm facility only is 
required, R1 is set to end 'B' (Fig. 1) of the 
potentiometer and, conversely, if programme 
only is required R1 is set to end 'A'. 

Conversion of Domestic Receiver 
To use the unit with a domestic receiver it 

is necessary to provide connections for the 
programme input and unit output leads (X 
and Y of Fig. 1). This can be conveniently 
arranged by disconnecting the top end of the 
receiver volume control and then connecting 
in the unit as detailed in Fig. 2. A connection 
will also have to be made between the unit 
chassis and the receiver chassis. 

Protection of 

By K. G. HARVEY 

MISCELLANEOUS 

POWER 
PACK 
COMPONENTS 

MANY RADIOS AND AMPLIFIERS ARE LEFT 
switched on for long periods of time 
-sometimes unattended -and when 

this is likely to happen consideration should 
be given to providing power -pack com- 
ponents with some protection against destruc- 
tion due to an electrolytic condenser becoming 
"closed circuit" or an output valve drawing 
too much current as a result of a defect in it. 
The following describes a cheap and effective 
method of applying the protection. 

Electrolytic Condenser "Shorted" 
Figure 1 (a) shows a typical power -pack 

circuit in outline. The resistances may be 
resistors, a choke or a loudspeaker energising 
coil, and the output valve may receive its 
h.t. through a transformer tapped either side 
of, or between, R1 and R2. Half -wave 
rectification is shown for simplicity. 

Figure 1 (b) shows the same circuit with 
RI, R2, the rectifier and the mains trans- 
former protected against overload due to a 
"short" in reservoir or smoothing electrolytic 
condensers. The cans of the condensers have 
been insulated from the chassis (the insulation 
must be capable of withstanding the full h.t. 
voltage) and the negative tags have been 
joined to each other and to the a.c. input, 
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the latter connection via a bulb rated at 0.3 
amp. (Providing a separate negative return 
path for h.t. electrolytic condensers is always 
a good procedure as it reduces hum by 
ensuring that the leakage current of the 
condensers is not flowing in the chassis.) 
A torch bulb or 6.3V pilot light is ideal. 

If one of the electrolytic condensers 
becomes "closed circuit ", the filament in the 
bulb burns out (the cause and effect is 
practically instantaneous) thereby isolating 
the condensers from the h.t. negative; the 
charge held by the remaining electrolytic 
condensers will be "emptied" through the 
resistance(s) but the current is sufficiently 
short -lived not to cause damage to those 
components. The Brimistor is inserted to 
protect the bulb from damage by the initial 
surge of current when the apparatus is 
switched on, and the 1M í resistor assists its 
operation by permitting the charge in the 
electrolytic condensers to drain away when 
the apparatus is switched off. The manu- 
facturers recommend Brimistor CZ1 for 
currents up, to 100nmA, CZ6 for 100 -200mA 
and C4 for over 200mA. 

It must be stressed that the apparatus 
should not be switched off and on in quick 
succession. 
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Output Valve drawing Excess Current 
Protection against damage as a result of 

the output valve drawing excess current can 
be rendered by the means about to be 
described if the normal cathode current 
(anode current plus screen -grid current) is 
in excess of 40mA. 

Figure 2 (a) depicts an output valve with 
its associated connections to h.t. positive 
from the anode and to h.t. negative from the 
cathode. Figure 2 (b) shows the protection 
applied, and it will be seen that excess cathode 
current causes the bulb to burn out, resulting 
in bias voltage immediately increasing and the 
cathode current dropping accordingly. (The 
bulb may be used as a pilot light which will 
glow when the apparatus warms up.) Bulbs 
6V, 40mA are primarily intended for use as 
bicycle rear -lights, and one would expect a 
considerable difference in characteristics 
between individual bulbs; however, it has 
been found that the Osram bulbs 6V, 40mA 
are close to specification. 

The calculation of the values of R3 and R4 
is comparatively easy and the following 
examples are based on a valve with a cathode 
current of 471mA (40 anode plus 71 screen 

6000 +40 =150 ohms. To ensure a long life 
it is advisable that about 36 mA flows through 
the bulb filament and at this current its 
resistance within 5% will be 120 ohms (the 
resistance is affected by the heat, which, in 
turn, is caused by the amount of current). 
R4 and the bulb have to pass 47 /mA between 
them and their individual currents are 
inversely proportional to their resistance, i.e. 

Res. R4_ 
or Res. R4 

-36x 120 

120 473)-6 36 111 
=376 ohms. 

This value is not too critical and the next 
highest "preferred value" is 390 ohms; if 
this is obtained in the 5% range it will be 
ideal. R4 (390 ohms) and the bulb (120 ohms) 
are resistances in parallel and together they 
are equal to 

390 x 120 
390 +120 -92 ohms. 

R3. It follows that, if R4 and the bulb 
together equal 92 ohms, R3 should be 88 
ohms (to make up the total bias resistance 
of 180 ohms). As the first calculation has 
been made at 5% tolerance it is preferable 
for R3 to be a more accurate resistor. An 
obvious method of obtaining a resistance 

R1 

a 

T T 

T 

AC. Input 

Brimis(or 

FIGI. 
M519 

grid) and a bias voltage of 8.5 (actually the 
details for AC /5PEN). Applying Ohm's 
Law, the bias resistor becomes 8500 =471 
=180 ohms (approx.). 

R4. The resistor R4 must be calculated 
first. Applying Ohm's Law to the bulb we 
find that its resistance with 40mA flowing is 
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near 88 ohms is to utilise three resistors of 
270 ohms each in parallel, but in view of the 
fact that it may be difficult to purchase this 
value at close tolerance it is better to use 750 
ohms (5%) in parallel with 100 ohms (1 %); 
the latter is easily obtained at this tolerance 
as it is sold at 1 watt rating for use as a meter 
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shunt resistor. (750 ohms at 5% and 100 
ohms at 1% in parallel give 88 ohms within 
2 ohms either way.) 

N.B. 
(1) Fig. 1 (b). All 

electrolytic condensers 
connected to h.t. or to 
reduced h.t. must be 
joined to the line A -B, 
otherwise the protection 
will be only partial. 

(2) Fig. 2 (b). The 
bias network is con- 
nected between valve and 
chassis. It is essential 
that it is not joined to the 
line A -B on Fig. I (b), 
as a short in an h.t. 
electrolytic condenser 
places this line at h.t. 
potential and the heater/ 
cathode insulation of the 
average valve certainly 
will not withstand such a 
high voltage. 

(3) Fig. 2 (b). The 
bias electrolytic conden- 
ser is not shown. The 
effect of its omission is 
to slightly reduce output 
by applying a small measure of negative feed- 
back. It could be placed in parallel with R3 
to minimise this effect, but it hardly seems 
worthwhile. It is not recommended that it 
is employed in the usual position, as an 
electrolytic condenser which has been used 
for a long time at a particular voltage does 

not take kindly to a sudden voltage increase 
such as would result from the failure of the 
bulb. In any event, bias electrolytics have 

been known to "short" and this would defeat 
the whole object of applying the protective 
circuit. 

(4) It is suggested that both bulbs shown 
in the diagrams be inserted so that the 
"screw" connection is the one joined to the 
chassis. 

UNSPILLABLE 2 -VOLT CELL 
for light electrical duties 

A completely unspillable Exide 2 -volt 8A hour cell, 
type MFB9, has been produced by Chloride Batteries 
Ltd., of Clifton Junction, Manchester, for portable 
light electrical duties. Filled and charged, this compact, 
powerful cell weighs only llb 5oz, and is capable of 
providing high discharge currents, with high terminal 
voltage, over a wide range of temperatures. 

It has numerous applications in radio and com- 
munications, particularly under conditions where its 
unspillable characteristics are important, in portable 
instrumentation, lighting, aircraft and guided missiles, 
and other light electrical fields. 

The container and lid of the cell are moulded in 
translucent high impact polystyrene, and the lid is a 
specially designed one -piece moulding cemented to the 
container by a technique which ensures a leak -proof 
joint. 

A vent which provides an exit for gases, and which 
incorporates a trap for acid spray, is moulded integrally 
with the lid. The vent outlet is so designed that it is 
virtually impossible for it to become blocked either by 
dirt or some object resting on top of the cell. 

A filler plug, with a broad slot for tightening with a 
coin, is located alongside the gas vent. This arrange- 
ment, keeping the acid trap and gas vent separate from 
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the filler plug, enables a more effective type of trap 
to be used. 

The cell terminals consist of metal inserts moulded 
in the lid into which are screwed small bolts with 
insulated heads. When these bolts are tightened the 
cable ends are clamped firmly against lead alloy strips. 
These strips are positioned in recesses in the cell lid 
and are connected by lead burning to the connecting 
pillars which rise from the group bar. Special rubber 
bushes are fitted round the pillars where they pass 
through the lid and these bushes ensure a leakproof 
joint at the cell lid. 

This method of terminal connection is remarkably 
free from corrosion troubles in service and is capable 
of standing up to considerable mechanical abuse, such 
as over -tightening, while any force exerted on the 
terminal bolt or to the external wiring is transferred 
directly to the cell container walls rather than to the 
internal assembly. 

Porvlc microporous separators are used which permit 
the cell to be stored under suitable conditions in a dry, 
unfilled state for an unlimited period without deteriora- 
tion. 

The MFB9 measures 3t}in wide by lÿrin long by 
4,5cin high and has a capacity of 8A hour at the 20 -hour 
rate of discharge. 
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RADIO 

A 2 -valve Amplifier 
for the 

R.E.1'. 1 -valve Receiver 

IKE MYSELF, MANY READERS MUST HAVE 
constructed the R.E.P. 1 -valve battery 
receiver described in the April, 1958 issue 

of this magazine and, having done so, most 
probably desired a simple battery audio 
amplifier with which to boost the audio 
output of the receiver. 

The simple amplifier about to be described 
was constructed as a separate unit entirely 
contained on a 6in x 21in tagboard. The 
circuit of the amplifier is shown in Fig. 1, 
and from this it will be noted that it has been 
designed around the easily obtainable valve 
types DAF9I, a single diode a.f. pentode, 

From R. D. P. MICHELL 

and a DL92, an output pentode type. The 
input to the grid of V2 is via the condenser 
C1 and potentiometer RI, this latter control 
being mounted direct to the tagboard as 
shown in Fig. 2. 

The original receiver will require some 
slight modification, this consisting of the 
replacement of the phones by a load resistor, 
RL (which could be wired to plugs so that 
it could easily be removed if the receiver was 
required to be operated as a single -valver). 
The output is taken from the junction of 
RL- R2 -05. The two chassis should be 
connected together. 

571 

Fig.1 
Battery amplifier for the R.E.P. 4valve receiver showing also modifications 

to the original set 
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Chassis layout 
E572 

The power supplies of the amplifier have 
been kept separate from those of the receiver, 
in order that the amplifier can be a self - 
contained unit which may be used in con- 
junction with other apparatus. 

The amplified audio from this first stage is 
passed into V3 via the coupling component 
C3. Bias for this stage is obtained from the 
resistor R5 decoupled by C4. The output 
transformer shown is of the type matching a 
3S4 valve which may be easily obtained from 
most advertisers. A 5 -in permanent magnet 
speaker is used in conjunction with this, and 
the results to date have been most pleasing. 

The amplifier when completed can be 
mounted to the receiver chassis by means of 
small brackets, in which case common 
supplies may be used, but alternatively the 
whole amplifier may be used as an entirely 
separate unit, as mentioned above, it being 
suitable, by virtue of its small and compact 
nature, of being contained within a cigar box. 

Dealing now with the constructional 
method adopted, the B7G bases are not 
fastened to the board in the conventional 
manner, the valves themselves being secured 
to the board by means of in "Terry" clips. 

The components C1 and C3 are retained in 
place by a further two "Terry" clips, these 
being of the in type. 

To commence construction, all the resistors 
and condensers should be fixed to the tag - 
board as shown in Fig. 2. The wire ends of 
these components should be as short as 
possible, and be covered with systoflex where 
required in order to prevent possible short 
circuits. 

The output transformer is assumed to be 
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mounted directly to the speaker chassis. 
If separate, a longer tagboard will be needed, 
when the transformer can be fitted on the 
extreme right -hand end, looking at Fig. 2. 

This little amplifier is inexpensive to build, 
most of the parts coming from the inevitable 
"spares box ", and its construction will be 
found to be very well worth while for those 
who require a greater output than that avail- 
able from the R.E.P. 1 -valve receiver alone. 
In any event, a speaker output is more often 
to be preferred than that of headphones for 
listening in to the Medium and Long wave 
transmissions. 

Component List 
Resistors 

R1 1M S2 pot with switch S1 
R2 680kû2 watt 
R3 1001a1 } watt 
R4 500k12á watt 
R5 1kS2 } watt 
RL 3.9k0 f watt 

Valves 
V2 DAF91 Mullard 
V3 DL92 Mullard 
T1 Output Transformer (see text) 
Speaker -5in PM type 

Condensers 
C1, C2 0.1µF paper 
C3 0.01µF paper 
C4 25µF, electrolytic, 25V wkg. 
C5 0.001µF 

Sundries 
bin x 21m n Tagboard 
Terry clips lin (2) 
Terry clips fin (2) 
1 Control knob, wire, sleeving, etc. 
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MISCELLANEOUS 

TANTALUM 
By E. G. 

THESE CONDENSERS ARE SO DESIGNED THAT 
the aqueous electrolyte found in the 
conventional electrolytic condenser is 

replaced by a semi -conductor. They are, 
however, more or less stable as are the con- 
ventional types. The replacement of the 
electrolyte does not limit their use; in fact, 
they have an advantage over the conventional 
types in not drying out or evaporating in high 
temperatures; and likewise, at extremely low 
temperatures, the electrolyte does not freeze. 

The anode of a tantalum condenser can be 
in one of a number of forms dependent upon 
the design and manufacturer, the most 
common being the use of foil. Other forms 
are that of wire or sintered bars. Whatever 
the form, the anode is made from tantalum, a 
metal that is now quite common to the 
electronic valve industry, as well as the 
medical world. Its use in the latter field is 
mainly because it has a high resistance to 
corrosion. 

It is this characteristic that makes tantalum 

condensers 
BULLEY 

condensers more suitable for long storage 
without the necessity for re- forming. The 
leakage currents of these condensers are com- 
parable to those of the conventional types. 

These condensers have immediate applica- 
tion in transistor circuitry where size is of 
importance. Their usual application in such 
circuits is as bypass and coupling condensers; 
nevertheless, they have many uses in other 
circuit techniques. The use of tantalum 
provides capacitances from 1 to 200[1.F at d.c. 
working voltages from 6 to 150 volts. 

The capacitance of such condensers is 
proportional to the surface area of the tan- 
talum anode, the thickness of the tantalum 
oxide being the factor that determines the 
working voltage. 

The experimenter and constructor alike 
will find these components most suitable for 
many applications, especially if one is 
experimenting with remote control or such 
like circuits subject to variations of 
temperature. 

---- PRECISION - BUILT 

a 

COMPONENTS 

`0' GANG CONDENSER 
Miniature model in 1 or 2 
gang, capacities up to 365pF 
swing, front area II" x 
including sweep of vanes, 

length 1 gang 1 ", 2 gang 11 , spindle }" 
dia. x i" long. Aluminium vanes, 
cadmium plated 
steel chassis 
1 gang 7/6 
2 gang 11/6 

It's Reliable 
If It's Made 
By JACKSONS 

Please write for illustrated catalogue 

JACKSON BROS. (London) Ltd 
Kingsway Waddon Surrey Phone CROydon 2754/5 
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CAT. No. 
5250 

A Versatile 
2 -Valve Audio 

Pre -Amplifier 
The very latest in our Radio Reprint 
series (RR7). This 8 -page booklet 
contains complete constructional details 
of a Mullard designed audio pre- 
amplifier. Complete with circuit and 
main component layout, together with 
photographic illustrations. The latest 
Mullard modification data is included. 

Price 1/- Postage 2d. 

Published by 

DATA PUBLICATIONS LTD 

57 Maida Vale London W9 

www.americanradiohistory.com

www.americanradiohistory.com


H R O RECEIVERS 

Rack Mounting 18 Gns. 

Table Models 21 Gns. 

Packing and Carriage 
England and Wales, 22/- 

All are supplied in perfect working 
order, complete with 9 general 
coverage coilsets from 50 kc /s to 
30 Mc /s. 

For furthur details, send S.A.E. 

CHARLES BRITAIN (RADIO) in 
II UPPER SAINT MARTIN'S LANE 

LONDON WC2 

Telephone - - TEMple Bar 0545 

EXCEPTIONAL BARGAINS 
TRANSFORMERS 

Heater, pri. 2301250V 50 c /s; sec. 6.3V 1.5A, 6/6 
plus 1/- crg. Miniature Mains, pri. 230/250V 50 
c /s; sec. 230V 40mA, 6.3V 1.5A, 12/6 plus 1/- crg. 

MINIATURE ROTARY TRANSFORMER 
Input 12V d.c., output 310/365V 30mA. Size 44" 
long 24" dia. 12/6 plus 1/6 post. 

R.F. UNIT 
Freq. 203 Mc/s with (3) 956 valves. Size 8" x 3" x 
4 ". 15/- post paid. AR88 knobs, dia. of skirt 24 ". 
TWO FOR 61- post paid. 

VALVE BARGAINS 
6C4 3/ -, VT52 (E132) 2/6, VT501 (TT11) 2/6. 
Add 6d. per valve postage. 

CONNECTOR BLOCKS 
Standard 12 -way "chocolate" blocks connector, 3 
for 6,6, post paid. 

PENCIL SOLDERING IRONS 
Brand new SOLON 65 watt pencil bit soldering 
irons, 16/6 post frez. Interchangeable angled bit 
1/6 each. 230/250V 

12 VOLT SOLENOID 
Powerful solenoid with lever mechanism giving a 
mechanical advantage of approx. 4:1 (14" travel= 
34" arm). Consumption 350mA. Ideal for remote 
controls, model railways and mechanical indicators. 
Bargain offer. 3 for 10/- post paid. 

PROOPS 
BROS. LTD. Open all day Saturday 
Dept. R, 52 Tottenham Ct. Rd. W1 

Hours 9 -6 p w. Thursday to 1 p.m. LANgham 0141 

Sound and Vision Strips, 
10/6. S /het. Takes 6 EF91, 
1 6D2, 1 6F14 (Valves 62/- 
extra). Not tested. Post 2/6 
Sound and Vision Strip. 
Plessey. 25/6. S /het. Takes 
6 6F1, 2 6D2 (not included). 
Not tested. I.F.s 10.5 Mc /s 
sound, 15 Mc /s vision. 
Bargain. Post 2/6. Drawing Free 
Timebase 4/9. Wich scanning coil, focus unit. 
trans., less valves. FREE drawing. Post 3/6 
Focus Magnet 3/9. 35mm. Permanent magnet 
Salvage, Plessey. Post 1/9 
Elac Focus Magnet 5/9. 35 -38mm. Permanent magnet. 
Salvage. Post 1 /9 
Frame Output Transformers 3/9. To match low 
impedance cods. Post 1/3 
Elac Focus Magnet 12/9. Brand new. 35 -38mm. 
Post 1/9 
Visconal Condensers 5/9. 0.001µF 12.5kV working. 
Post 6d. 
Visconal Condensers 5/9. 0.1 -7kV working. Post 6d. 
Rectifiers 219. 250V 100mA. Full or half -wave. Salvage. 
Post 1 /3 
Insulating Tape 1/6. 75ft x 5" wide. Tinned. Post 9d. 
Solder Reels 1/6. 60-40 Ersin 3 core. 20ft on plastic 
spool. Post 6d. 
Headphones 3/9. Marconi. New. 60 ohms. Very 
sensitive. (less leads) Post 1/- 
Volume Controls 1/9. # megohm. New, boxed. Long 
spindle. Post 1/- 
Volume Controls 1/3. 20kí2. Unused. Short spindle. 
Carbon. Post 1/ 
Volume Controls 2/6 doz. Assorted parcel of volume 
and tone controls taken from working chassis. Post 1/9 
Ganged Condensers 1/9. 2 and 3 -gang (500pF). Std. 
size. Salvage. Post 1/3 
I.F. Transformers 1/- pair. 465 kc /s. Tested. Post 9d. 
Trimmers 6d. 3 -30pF. 5/- doz. Post on 1, 4d.; 
on doz. 1 /- 
Car Aerials 6/9. Plated. Whip antennae. 50" long. 
Collapsing to 11 ". One -hole fixing. Post 1/ 
EY51 Valves 8/9. Ex- equipment. Tested. Post 9d. 
EY51 Transformer (Heater) 1 -1 ratio. Suitable 6.3V 
tubes as isolation trans., 5/9. Post 1/9 
Co -ax Cable 6d. yard. Good quality. Cut to any 
length. Post on 20 yds 1/6. 45/- per 100 yds. Post 3/6 
Coil Packs 3/9. 3- waveband. Also included are pair I.F. 
trans. 465 kc /s and 2 -gang condenser. Post 2/3 

TRANSFORMERS 
Mains Power Transformer 15'6. 350- 0 -350V 250 mA. 
6V SA, 4V SA, 4V 2A isolated. Post 3/9 
Mains Power Transformer 9/9. 350- 0 -350V 250mA, 
6.3V 5A, 6.3V 4A, 22V 0.3A and 4V centre tapped. 

Line 

type. 

Post 3/9 
Boxed VALVES Guaranteed 

6AMS 3/9 
35Z4 8/9 
35L6 8/9 

EF50RED5/9 RL37 1/9 
5P61 6/9 

6AM6 7/9 63SPT 2/9 EF80 8/9 U22 10/9 
6B7 1/9 210VPT 5/9 EF85 8/9 UF41 8/9 
6B8G 3/9 7193 39 EF91 7/9 UU6 7/9 
6F12 7/9 AR6(2V) 1%9 EF92 3/9 U52 8/9 
6F14 8/9 ARP35 3/9 EL84 10/9 VR65 6/9 
6H6M 1/9 CV1083 3/9 EZ40 8/9 VT52 6/9 
615M 2/9 D1 1/9 EZ80 8/9 VT501 6/9 
6S17M 8/9 DH76 8/9 FW4/500 VW36 1/9 
6V6M 8/9 DK96 8/9 10/9 TT11 6/9 
6P28 12/6 DF66 5/9 KTW61 5/9 W76 8/9 
6SA7M 3/9 EA50 1/9 KTW63 8/9 W81 3/9 
6SG7 3/9 EABC80 9/6 L410 1/9 Z77 7/9 
6SG7M 2/9 EAF42 8/9 NR41 3/9 
8D2 3/9 EB34 1/9 PEN45 6/9 UX TYPES 
8D3 7/9 EF36 5/9 PEN46 6/9 18 3/9 
9D2 6/9 EBC33 6/9 PEN220A 42 3/9 
11E3 5/9 
12A6 8/9 
12AT7 8/9 
128E6 6/9 

ECC81 8/9 
ECH42 8/9 
EF37 4/9 

3/9 
PL82 8/9 
PM202 1/9 
PP225 3/9 

75 3/9 
78 3/9 
1D6 3/9 
25RE 3/9 

12K7 8/9 EF39 3/9 PY81 8/9 6A7 . 3/9 
12Y4 8/9 EF50 2/9 P61 6/9 77 3/9 

P. P. COMPONENTS LTD 
219 ILFORD LANE ILFORD ESSEX ILF 0295 
3d. stamp for FREE Revised Catalogue. Half day Thursday 
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Ask "ARTHURS" First 
NOTE NEW ADDRESS AT 

125 Tottenham Court Road 
London WCI 

Close to Warren Street Station 

You will have the some service and obtain 
all your requirements in Radio Components, 
Electrical Goods, Accessories and Television 
as previously. 

Test Instruments in stock include Avo, 
Taylor Cossor- Advance List on request. 

VALVE MANUALS AVAILABLE 
Mullard 10/6; Brimar No. 7 6/ -; 

Osram Part 1, 2nd Edition, 7/6 
Post & Packing 9d. each extra 

Est. 
1919 A rthurs erst 

Proprietors ARTHUR GRAY LTD 

Gray House 
125 Tottenham Court Road 

London WCI 
Telephone EUSton 5802/3/4 

The Teletron 
"COMPANION" 
Portable 3- Transistor Receiver 
now available with printed 

circuit 
(See page 879 July issue) 

Circuit diagram with 
instructions available 
from most advertisers 
in this magazine, 9d. 

post free 

SAM MOZER LTD 
288 Hedge Lane London N13 

Telephone PALmers Green 1748 

Sole Distributor to the Trade 

TV FAULT FINDING Daia Book Series No. 5 

Published by 

Again Enlarged and Revised 
This latest edition now includes, for the first time, information and fault 
finding details of both the B.B.C. and I.T.A. transmissions. Completely 
revised and enlarged, and especially useful in that it is lavishly 
illustrated by photographs taken from the screen of a televisor 
exhibiting the faults under discussion. A comprehensive fault finding 
guide is included, and this is cross referenced to the book itself. 

OVER 100 Illustrations and Diagrams 

NOW 104 pages, high quality paper 
with laminated 

heavy art board cover 
PRICE 5s. Postage 5d. 

Available from your usual supplier, or direct 

. A book that should be in every television dealer's service 
workshop, and in every home -constructor's, for that matter." 

Journal of the Television Society 
. The book will undoubtedly be of value to TV service engineers, 

particularly those who are not fully experienced in translating the 
appearance of faulty pictures into the necessary adjustments or 
receiver fault location. " - Wireless and Electrical Trader 

DATA PUBLICATIONS LTD 
57 MAIDA VALE LONDON W9 

Telephone CUNningham 6141 (2 lines) Telegrams Databus London 
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The Teletron "COMPANION" 
TRANSISTOR RECEIVER 

COMPLETE KIT 
(as spec.) 

£5.5.O 
1,6 postage 

(Circuit Diagram 
9d. post free) 

amp 
Hi -Gain Band III Pre - 

41/6, less power pack; 61/6 with power pack 

ELEC-RADIO 
172a BLACKSTOCK ROAD HIGHBURY 
LONDON NS Telephone CANonbury 1672 

NEW EDITION 

"Basic Mathematics for 
Radio and Electronics" 

by F. M. Colebrook, B.Sc., D.I.C., 
A.C.G.I., revised and enlarged by 
.I. W. Head, M.A. (Cantab), 18/4 
by post available from MODERN 
BOOK CO., 19 Praed Street, 
London, W.2. Immediate delivery. 

Are You Servicing 

RADIO & TV RECEIVERS? 

If so you can save time and trouble by 

dealing with a Wholesaler who special- 

ises in stocking the components of the 
following manufacturers:- 

A. H. Hunt (Capacitors) Ltd. 

McMurdo Valveholders 
Colvern Potentiometers 
Lab Resistors and Ceramicaps 

T.S.L. Resistors, Speakers, etc. 

Trade Catalogue on request 

KENDALL & MOUSLEY LTD 
Trenoweth House Melville Road 
Edgbaston Birmingham 16 

RADIO AMATEURS . . . 

get your Licence in 

Half The Usual Time! 
You must be a good Morse operator! 
A "slap- dash" 12 w.p.m. neither satisfies the authorities, 
yourself nor your operator friends. Morse operating 
is an exacting art sinless your training is made simple 
and is based on sound fundamentals. For this reason 
the Candler System was invented to take the "grind'; 
out of Code tuition, turning a tricky subject into a 

pleasurable pursuit. 
*Send 3d. stamp for the "Book of Facts" 

CANDLER SYSTEM CO 
(Dept. 55 RC) 52b Abingdon Rd London W8 

Candler System Company Denver Colorado U.S.A. 

from one source 
Denco, Repanco, J.B., T.C.C., Woden, Elac, 
McMurdo, Radiospares, Eddystone, Elstone, 
Bulgin, Belling & Lee, Henley, Aeos, Brown, 
Mallard, Igranic, Cossor, Taylor, Avo. 

Orders dealt with day received 

56 page illustrated catalogue No. 11, with 
108 photographic illustrations. Over 
2,000 new lines by leading makers. 
9d. post free. 

Holiday closing August 17th -23rd 

SOUTHERN RADIO 
and ELECTRICAL SUPPLIES 

SORAD WORKS . REDLYNCH . SALISBURY . WILTS 

Let us supply 

your new 

PULLIN 
SERIES 100 

MULTI -RANGE TEST SET 

on easiest of terms 
Completely restyled with new Diakon meter cover 
giving wide angle of vision and very clear scales. Carrying 
handle and ingenious three -position stand incorporated. 
Printed circuit gives a rugged accurate instrument. 
21 ranges and sensitivity 10,000 ohms per volt. Full 
data on request. 

CASH PRICE L12.7.6 
Deposit L2.10.0 (delivery by return) and balance by Nine 
Monthly Payments of £1.4.6. 
We also stock the full range of Test gear and 
instruments by Grayshaw, Avo, Taylor, Advance. 

STOP PRESS Brand new 1200' PVC 
recording tape on plastic spools. Boxed. 
20 / each plus 1/ post. 

HOME RADIO 
(MITCHAM) LTD 

187 LONDON ROAD MITCHAM SURREY 

Telephone 
Mitcham 3282 
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TELETRON Type FX.25 
Self- tuned, dual wave 15/- each Ferrite rod aerial. 
Specified for the "Companion" 3 Transistor regenerative pocket receiver. 
Type 24 Inductor ... ... 3/6 each 

TRANSISTOR 
I.F. TRANSFORMERS 
High Q "potted" construction, with 

Ferrite screw cores. Mounted in screening cans I" x 4" dia., 6/6 each. 
Oscillator coil, 6/6. Transistor type Ferrite rod aerial for MW band, 
I0 / -. Selective crystal diode coil type HAX, 3/- each. Type HAX.L 
(for LW band), 3/6. Dual wave TRF coils, type A /HF, matched pair, 7/ -, 
with adjustable iron dust cores. 

FERRITE ROD AERIALS 
Wound on high permeability Ferrox- 
cube rod. No external aerial required. 
Full sensitivity. Ideal for battery portable receivers. Medium wave, type 
FRM 4" x -% ", 8/9. Dual wave type FRD, 8" x I ", 12/9. Miniature R.F. 
Chokes, wound on iron dust cores, with wire end terminations. 2.5 
and 5mH, 3/- each; 10mH, 3/6. 

TAPE OSCILLATOR COILS 
Type TO.10, TO.10 /I, TO.10/2 8/6 each 

(as illustrated) 
Top Lift Inductor, 200mH, 

type TL.2 ... ... ... 6/6 each 

Bias Rejector Coil, type 
4/6 each 

BAND Ill PRE -AMP COIL SET 
(as featured in March issue) 

Types 20T, 2IT and 22T 9/- per set 
Send 5d. in stamps for complete data and circuits. All types available from 

advertisers in this Magazine and local component stockists 

THE TELETRON COMPANY LIMITED 
I12b Station Road . Chingford . London E4 

Telephone SIL 0836 

Trade enquiries to sole distributor 

S. Mozer Ltd 288 Hedge Lane N13 Telephone PAL 1748 or EDM 7707 
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SUB- MINIATURE 
SPEAKERS 

(By W.B.) 
1j" round. Depth 1 ". Impedance 
317 271- tee paid 
2" x 3" elliptical Depth 14" 
Impedance 30 33/- tax paid 
Sub- miniature Output Trans- 
formers for above: 
Type A single ended, ratio 18.2/1 
Type B push -pull, ratio 10.3/1 
Type C push -pull, ratio 811 
All r x {z" x j" 12/6 each 

TRANSISTORS 
White Spot (r.f.) 
Yellow /Red (2.8 Mc/s) 
Blue Spot (1.6 Mc /s) ... 
Yellow /Green (audio) 
Red Spot ... 

20/- 
211- 
15/- 

19/6 

We have a large range of 
Ardente Sub -miniature com- 
ponents 

Special Catalogue available 
6d. post free 

SUB -MINIATURE 
VOLUME CONTROLS 

Spindle Type, }" diam., r deep, 
2" spindle. }, 1 or 2 Mfg. Log 
track ... ... ... 413 

Peripheral Ring Type. Totally 
enclosed, j" x }" deep. 47k0 and 
1M0 only ... ... ... 2/6 

Preset Type. Skeleton assembly. r diam., y}" below panel, j" above 
panel (including knob). Suitable 
for manual or screwdriver opera- 
tion. 5kí1 only 2/6 

(See page 705 May issue) 

THE "COMPANION" 
3 TRANSISTOR 

RECEIVER 
Printed Circuit Version 

Complete Kit £5.15.6 
Printed Circuit panel only 8/6 

All parts sold separately 
Details and Price List 6d. 

PRICES REDUCED' 
SUB- MINIATURE 

CAPACITORS 
(By Mullard) 

80 6V, 250 6V, 16µF 125V, 32µF 
3V, 5µF 125V, 5µF 40V, 2.5µF 40V, 
1.6µF 6V. All at 3/3 each. Also 
100µF 6V at 3/- (T C.C.) 

PAPER SUB- MINIATURES 
0.01, 0.001, 0.002µF, }" x j}" diam., 
8d. each; and 0.005µF (1}" x }" 

diam.), 7d. each 

THE "MINI -7" 
(Page 798 June) 

All parts as specified now in stock 
All parts for Stage I ... £5.1S.6 
All parts for Stage 11 ... L1.15.6 
All parts for Stage Ill ... 14/3 
All parts for Stage IV ... £4.12.6 
Set of nuts, bolts, wire, etc. 2/9 

Send S.A.E. for detailed price list 
or 1/6 for detailed constructor's 
envelope and price list 

MOLLARD 3V3W completely 
wired and tested, L9.19.0 Limited 
number only. 

MINIATURE MAINS 
NEON INDICATORS 

With built -in resistor. Domed 
front with chrome bezel. Only 1" 
length and }" diam. 
Opal, red or amber 3110, green 4/7 

REPANCO 1- VALVER 
(Page 653 April) 

Constructor's Envelope 9d. 
Complete kit (less 'phones) L2.8.0 

All parts sold separately 

'Phones available at 14/- 

AJAX CRYSTAL 
RECEIVER 

Complete kit 14/6. Long wave 
version 151 'Phones 14/- pair. 
Superior type 161- (see R.C. March) 

CRYSTAL HEADPHONES (by 
Rothermel) bargain at 21/- pair 

HI -GAIN BAND 3 

PRE -AMPLIFIER 
(See page 568 March) 

Resistor Set 1/6 
Capacitor Set (with clip) 8/9 
Valve ECC84 ... 17/- 
Rectifier (50mA) ... 7/6 
Transformer ... 13/- 
Coil Set (L. -L.) ... 9/- 
Chassis (punched for coils, space 

for Power Pack) 3/9 
Coax Sockets, V /holder, Tag 

Strip, Nuts, Bolts ... 5/6 
COMPLETE KIT AS ABOVE 

£3.3.0 

QUOTATION gladly given. (Please send S.A.E.) 

SPECIAL OFFER 
Further Reduction 

Recording Tape by famous manu- 
facturer, 1,200ft on 7" standard 
spool 
Limited Stock at 21/- each 

(Normal price 35/ -) 

LITESOLD SOLDERING IRONS 
Are specially suitable for those smal 
assemblies. With }" non- wearing bit. 
Total weight }oz. Mains or battery 
(state voltage required), 21/6 
SOLDER (Multicore) 4d. yard. 
20ft reel 2 /6,11b reel 14/9. PRINTED 
CIRCUIT CORED SOLDER, 40ft 
fine gauge 2/6 

"THE MERCURY" 
FM SWITCHED TUNER 

(All parts as specified) 
Complete front end (ready 

built, with 2 valves) .. ¿6.5.0 
Coils, chokes and trans- 

formers ... ... ... E1.4.6 
Condenser set ... ... 9/8 
Resistor set... ... ... 5/- 
All other components (in- 

cluding valveholders, 
diodes, knob, wire, etc.) 1617 

Complete kit with 2 front 
end valves but less 
EF80's ... ... £9.0.0 

Complete Power Pack kit ¿2.1.9 
All other Jason components 

stocked 

KNOBS. All types from 10d. Send 
ketch and sizes for quotation. 

TYGAN. Assorted offcuts (none 
ess than 3" x 3 "). Parcels of 3 sq ft 

10 / -; 5 sq ft, 15/ -. CAPACITORS. 
Paper from 10d. Silver Mica from 
7d. Assorted mixed s/m and small 
paper 16/- for 25. RESISTORS. 
All types and ratings from 3d. 
Wirewound from 1/3. Mixed car- 
bon resistors i to 1 watt, 20%, to 
5 %, 50 for 7/ -. Hi Stabs. 10% }W 
6d.; 10% 1W 9d.; 1% 4W 2 / -. 
Most usual values available. (A few 
values in 5 %, 2% and 1% available 
at 1 / -.) P.V.C. WIRING. Asstd. 
colours, 2d. yd. FILES. 6 in 
plastic wallet, 12/6. SCREW- 
DRIVERS. 2 blades, file and brad- 
awl in hollow handle, 3/6. Mains - 
tester type, 4/.-. Flexible blade, 
7/9. Wallet containing 3 blades, 
2 Philips blades, 2 bradawls and 
handle, 12/ -. I N S U L A T I N G 
TAPE }" wide, 25 yds in tin, 1/6. 
SWITCHES. Toggle On /Off, s.p. 
2/3, d.p 3/6; rotary from 2/ -. 
COIL FORMERS with CANS. 
Having easily removable coil, j" x 
j" x 14" or 24", 1/6. SLEEVING, 
p.v.c., from 1 4d. yd. FERRITE 
RODS, 8" x }" diam., 2/ -. TRAN- 
SISTOR HOLDERS, 1/- each, 5/9 
for six, 11/- per dozen 

Please add postage to above prices 

R. Fagelston (MAIL ORDER) 

46 HARDWICKE ROAD LONDON N 1 3 
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EDDY'S (NOTTINGHAM) LTD 
(DEPT. RC) 172 ALFRETON ROAD NOTTINGHAM 

Telephone Nottingham 74015 
ACOS CRYSTAL TURNOVER PICK -UPS. 
Two sapphire styli, 29/11, post 2/6 extra. Brand new 
and boxed. 
MIDGET BATTERY ELIMINATORS. To con- 
vert all types battery portables to mains operation, 
57/6 plus 2/6 post. Smaller than h.t. battery alone. 
(Please state make and model.) Brand new and boxed 
ACOS CRYSTAL MIKES, 29/11, plus 3/- post. 
List price 50/ -. Excellent for tape recorder amplifiers, 
baby alarms, etc. Brand new and boxed 
MORSE TAPPERS. Good quality, 3/6 each. Post, 
etc., 9d. each 
25 x 254F CONDENSERS (Midget) 1/3, brand new 

METAL RECTIFIERS. Fully guaranteed. Brand new 
RM1 6/11 W4 3/6 14A86 17/6 
RM2 7/3 W6 3/6 14A97 24/6 
RM3 9/3 WX3 3/6 14A100 26/6 
RM4 19/6 WX4 3/6 14A124 27/6 
RM5 23/6 WX6 3/6 
B.S.R. MONARCH 4 -SPEED AUTOMATIC 
CHANGER complete with high fidelity turnover 
head type H.G.P.37 -1. Capacity of 10 records. Plays 
12 ", 10" and 7" intermixed in any order, 78, 45, 33 
and 16 r.p.m. For a.c. mains 100 -250 volts. £6.19.6, 
brand new with full instructions. Post and packing 
51- extra 

1D5 10/6 615G 2/11 
1R5 7/11 6K7G 2/11 
1S5 7/3 6K8G 7/11 
1T4 5/11 6L18 11/6 
5U4G 6/6 6Q7G 2/11 
5Y3G 8/11 6SN7GT 5/9 
6B8G 2/11 6SK7GT 7/6 
6BA6 6/11 6V6G 5/11 

6816 7/6 6X4 6/6 

6F1 13/11 7B7 GT 8/6 
6F13 12/6 7C5 8/- 
6F15 13/- 7C6 8/- 

7n7 8/- 
757 
7Y4 7/11 
12AH7 7/6 
12AH8 9/11 
1457 12/11 
25A6G 12/11 
25Z4G 9/11 
35A5 10/6 
35W4 7/11 
807(B) 3/9 
807(USA) 

/6 

9i4 1/6 
955 3/11 
956 2/11 
AZ1 12%11 
AZ31 12/11 
CY31 12/11 
DAF96 9/6 
DF96 9/6 
DK96 9/6 
DL96 9/6 
DM70 7/6 
EB41 8/6 
EB91 5/11 

EBC41 9/11 EF80 
EBF80 9/6 EF85 
ECC81 8/- EF89 
ECC83 8/11 EF91 
ECC84 8/11 EL41 
ECC85 8/11 EL42 
ECF80 12/6 EL84 
ECH81 8/11 EY51 
ECL80 13/6 EY86 
EF41 9/6 EZ80 
EF42 12/6 EZ81 
EFSO(R)6/11 GZ32 
EF50 4/11 HY90 

86 
9/11 
6/11 
10/6 
10/6 
9/- 

10/6 

18/6 
9/11 
12/6 
7/11 

ANY PARCEL insured 
against damage in transit for 
only 6d. extra per order. 
All uninsured parcels at 
customer's risk 

SURPLUS, NEW AND 
GUARANTEED VALVES 
All tested before despatch 

C.O.D. or C.W.O. only 

KT33C 8/6 PY82 8/6 
L63 6/- UAF42 10/6 
PCC84 9/- UBC41 8/6 
PCF80 12/6 UBF80 9/6 
PCL83 15/6 UCH42 10/6 
PEN46 6/6 UF41 8/11 
PEN36C14/6 UF42 14/6 
PL38 19/6 UL41 10/6 
PL82 9/6 UL84 10/6 
PL83 10/6 UY41 7/11 
PY80 8/6 UY85 9/6 
PY81 8/6 VT52 2/11 

Postage and packing 6d. per 
valve extra. Over L3 Free. 

S.A.E. wich enquiries 

* VALVES 
1115 8/- 
1SS 7/6 
1T4 7/6 
354 7/6 
3V4 8/- 
5U4G 8/6 
5Z4G 9/6 
6AM6 7/- 
6ALS 6/6 
6AT6 8/- 
6B8G 7/6 
6BA6 8/6 
68E6 7/6 
6BR7 10,6 
6BW6 8/6 
615G 5/6 
615GT 6/6 
6J7GT 8/6 
6K7G 5/6 
6K8G 9/6 
6L6G 9/6 
6Q7GT 8/6 

NEW TESTED AND YC 
GUARANTEED 

6SL7GT 8/- DH77 8/- EF85 10/6 
6SN7GT 8/6 DK91 8/- EF91 7/- 
6V6G 7/6 DK92 9/- EF92 5/6 
6V6GT 7/6 DK96 9/- EK32 8/6 
6X4 7/6 DL92 7/6 EL41 10/- 
6X5GT 7/6 DL94 8/- EL84 10/6 
12AT7 9/- DL96 9/- EL91 7/6 
12AU7 9/- EA50 1/6 EY51 11/6 
12AX7 9/- EB91 6/6 EZ35 8/- 
12K8GT13/6 EBC41 8/- EZ40 8/- 
12K7GT 8/6 EBF80 10/- KT33C 9/6 
12Q7GT 8/6 ECC81 10/6 PCF82 11/- 
35Z4GT 8/6 ECC84 11/6 PL82 10/6 
35L6GT 9/6 ECF82 11/- PY81 9/- 
53KU 11/6 ECH81 10/6 PCC84 10/6 
807 6/9 ECH42 10/- U76 8/6 
5763 10/6 ECL80 13/6 UBC41 10/- 
DAF91 7/6 EF36 7/6 UCH42 10/- 
DAF96 9/- EF37A 14/6 UF41 101- 
DF91 7/6 EF39 5/6 UL41 10/- 
DF96 9/- EF41 10/- UY41 8/- 
DH76 8/6 EF80 9/6 W76 8/6 

Matched Pairs. EL84, 23/ -; 6V6G & GT, 17/ -; 
6BW6, 18/ -; KT33C, 19/6; 807 14/6 pair 

1RS, 1T4, 155, 3S4, 3V4, DK91, DK92, DF91, DAF91, 
DL92, DL94, any four, 27/6 per sec 
P.P. Op. Transformers. MR 3 -15 ohms for EL84, 6V6, 

6BW6, etc., 18/6; Op. Pen. 50mA, 5/6; 30mA, 4/6 
Volume Controls. All values, long spindle 1/5 3/ -, 

s.p. 4/ -, d.p. 4/9, exc. spkr. control 3/- 
W.W. Pots. Pre -set 3/ -; 3W long spindle 5/6, s.p. 6/6 
P.M. Speakers. 3 ohm. 5" 16/6, 61" 17/6, 8" 21/ -, 

10" 25/ -, 12" 30/- 
Coaxial Cable. 75 ohm 4" stranded, 8d. yd; semi -air 

spaced, 9d. yd; screen cable single and twin, 9d. yd 

C.R.T. Isolation Transformers with 25% boost. 
Low capacity, a.c. mains 200/240V. For 2V, 4V, 
63.V and 13V tubes. All 12/6 each; 1 -1 for H.C. 
shorts 10/6 

Valveholders. 4, 5, 7 pin English and U.S.A. B7G, 
B9A, 1.0 Mc. B8G, 9d. each; B7G. B9A with screening 
can, 1/6; B12A, 1/3. Aladdin formers 4" with core, 
8d. each 

Scotch Boy Recording Tape, 1,200ft reels, 27/- 
Jack Plugs, miniature standard, 3/ -; Sockets 3/- 
2-Gang Condensers, .0005 small size, 7/6 
I.F. Transformers, 465 kc /s, small size, 7/6 pair 
Capacitors, small mica, 5% 1 pF to 100pF, 8d.; 120pF 

to 1,000pF, 9d.; 1,000V wkg. .01, .0015, .0025, .004, 
.005, 1 /- each 

Crystal Diodes, G.E.C.. 1/6 each 
Headphones, lightweight, 4,000 ohm, 16/6 pair 
Ceramic Capacitors, close tol. 500V for V.H.F., 9d. 
Paper Capacitors, tubular, .01, 1,000V, 1 / -; 0.1 to 1.5 

500V, 10d. 
Paper Blocks, 4µF, 1,000V wkg., 3/6 
Rectifiers, contact cooled, 250V 50mA, 7/6; 85mA, 9/6 
Reaction Condensers, .0001, .0003, .0005, 4/6 each 
Heater Trans. 200/240V, 6.3V, 1.5A, 7/6 
Resistors, } and 4W, insulated, 4d. and 6d.; 1W, 8d. 

6W W.W., 1 / -; 10W, 2/- 
Electrolytics. Wire ends. 25/25V, 1/6; 50/50V, 2/ -; 

12/50V, 9d.; 8/450V, 2/ -; 16/450V, 2/9; 16/500V, 3/6; 
32/450V, 4/ -; 8 +8/450V, 4/6; 8- 4-16/450V, 4/6; can 
types: 16/450V, 3/6; 16 +16/500V, 6/ -; 32/500V, 6/6; 
32/450V, 6/6; 20+20/450V, 4/6; 64 +120/275V, 7/6 

Wavechange Switches, midget: 1p 12W, 2p 6W, 
3p 4W, ;p 3W, 4p 2W, long spindles; 4/6 

Toggle Switches. QMB, s.p.s.t., 2/ -; s.p.d.t., 3/3; 
d.p.s.t., 3/6; d.p.d.t., 4/- 

Chokes, 80mA, 15H, 8/6; 100mA 10H, 10/6; 150mA 

Coaxial Plugs 1/- each; Sockets 1/- each * Solder, Multicore, 4d. yd; Sleeving 2mm, 3d. yd 
P. and p. 9d. to L1; 1/6 to L2; over L2 post free. C.O.D. 2/6 

R COOPER G 8 B X 32 SOUTH END CROYDON SURREY CROYDON 
9186 
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TERMS AVAILABLEI 
17" TV CHASSIS, TUBE & SPEAKER - f19.19.6 
17" Rectangular Tube on modified chassis. Supplied as single channel chassis 
covering B.B.C. channels 1 -5, or incorporating Turret Tuner which can be 
added as an extra, at our special price to chassis purchasers, 50/ -, giving 
choice of any 2 channels (B.B.C. and t.T.A.). Extra channels can be supplied 
at 7/6 each. I.F.s 10.5 -14 Mc /s. Chassis size: 12" x 14f" x 11 ". Valves. 
Similar chassis were used by well -known companies because of their 
stability and reliability. With tube and speaker, 119.19.6. With all 
valves, 125.19.6. Complete and working with Turret Tuner, 128.9.6. 
12 months guarantee on the cube, 3 months guarantee on the valves and 
chassis. Ins. carr. (incl. tube), 25/- 

REGETTERED IMPROVED VACUUM 

T.V. TUBES 

17" L7.I0.0 12 MONTHS GUARANTEE 14" L5.10.0 
6 months full replacement, 6 months progressive. Made possible by the high quality 
of our tubes. Ins. carr. 15/6. 9 ", 10 ", 14 ", 15" and 16" round cubes. Our special offer 
of these sizes, ES. 12" TV Tubes, E6. Three months guarantee on round tubes. Ins., 
car. 15/6 

14" RECTANGULAR T.V. TUBES with burns 
30/ -. Ideal as a standby or testing purposes. Carriage 
10/ -. 

BEAUTIFUL EXTENSION 
SPEAKERS -29 9 

Fitted with 8" p.m. speaker, 
W.B. or Goodmans, of the 
highest quality. Standard 

matching to any receiver (2 -5 ohms). Switch and flex 
included. Unrepeatable at this price. Money back if 
not completely satisfied. Ins. Carr. 3/6 

8" P.M. SPEAKERS, 8/9. At this price you can have 
one in every room. Let the lady of the house listen to 
that radio programme. With o.p. transformer fitted, 
10 / -, postage 2/9 

PLESSEY SOUND AND 
VISION STRIP -25 6 

Superhet. Tested. 
I.F.s 10.5 Mc /s sound. 15 
Mc /s vision. 8 valve bases 
(6 -6F1s and 2 -6D2s, not 
included). Size: 8 +" x 5" 
x 4f" high. Post and 

Packing 2/6. The Turret Tuner plugs directly into this 
chassis. 

SOUND AND VISION STRIP, 10/6. Superhet. 
Complete vision strip. Less valves. Not tested. 
drawings free. Postage 2/6 
POWER PACK AND AMPLIFIER, 19/6. Output 
stage 6V6 with o.p. trans., smoothed h.t. 350V 
250mA, 6.3V at 5A, 22V at 3A, 6.3V at 4A centre 
tapped. Less valves. Free drawings. Ins., carr. 5/6 
POWER PACK AND AMPLIFIER, 19/6. Output 
stage PEN45, o.p. trans., choke. Smoothed h.t. 
325V at 250mA, 4V at 5A, 6.3V at SA, 4V at SA centre 
tapped. Less valves. Carr. 5/6 
CHASSIS, 1/- each. 6 or 8 valve. Latest type 
midget valve design for a.m. or f.m. Brand new 
cadmium plated. Size: 12 1" x 7f" x 21" Post 1/9. 
4 for 4/ -, post 3/ -; 12 for 10/ -, carr. 5/- 

TRANSFORMERS 
MAINS TRANSFORMERS, 9/9. 350- 0-350. 
250mA 6V at 5 amp. 6V at 5 amp. 4V at 4 amp. 22V 
at .6 amp. extra winding for 2V or 4V tubes. Primary 
200 -250V, 50 cycles. Postage and packing 3/9 

MAINS POWER TRANS. 350- 0 -350V. 15/6. 
250mA, 6V heater at SA, 4V at 5A, 4V centre tapped. 
Drop through type. Prim. 200 -250V (4f" x 5" x 5 "). 
Post 3/9 
MAINS TRANS. 3/9. 350- 0 -350V 80mA, 4V, 4V 
heaters. 200 -250V prim. Post 2/3 

MAINS TRANS. 5/9. 280- 0 -280V BOmA 6V, 4V 
heaters. 200 -250V prim. Post 2/3 

O.P. TRANS. 1/3. Std. size. 2 -5 ohms. Post 1/ -. 
20 for O. Post 5/6 
MAINS TRANSFORMERS, 12/9. 425V 300mA 
single secondary. 6.3 at 12 amp. 6.3V at 0.6 amp. 
200 -250V screened primary. Post and packing 3/6 

TV MASKS, 14/9. 17 ", brand new. Grey or white 
plastic. Good quality. Postage 2/- 
COAX CABLE, 6d. yard. Good quality. Cut to 
any length, 1/6 post on 20 yards. 45/- per 100 yards, 
postage 3/6 

SOLO SOLDERING 
TOOL 19/6 

110V or 6V (special adap- 
tor for 200/240V 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 cannot burn. In light metal case with full 
instructions for use. Post 2/9 
TIMEBASE, 4/9. Complete including scanning coils, 
focus unit, etc., less valves. Post and packing 2/6 

HEADPHONES, 1/9. Single earphone and band, 
CL -R type. Ideal for crystal sets, extension on radio, 
etc. Post 1/3 

HOME RADIO - 79/6 5 valve (octal) superhet. 3 wave band receiver. Can be 
adapted for your gram, p.u. at a little extra cost. A.C. size: 9f" x 201" x 11 f ". Two 
a.c. /d.c. sizes: 9f" x 18f" x 11r ", 9" x 20f" x 12". Wooden cabinets. Ins. car. 4/6. 
Please state mains and size required when ordering. 

SUPER CHASSIS -99/6 
5 -valve superhet chassis including 8" p.m. speaker and valves. Four control knobs 
(tone, volume, tuning, w /change switch). Four w /bands with position for gram. p.u. 
and extension speaker. A.C. Ins., carr. 5/6 

Send for FREE 1958 Catalogue Liverpool St. to Manor Park Stn. 10 mins. OPEN SATURDAY ALL DAY 
THURSDAY CLOSED 1 p.m. 

DUKE & CO (Dept. I) 621/3 ROMFORD ROAD MANOR PARK E12 Telephone ILF6001/3 
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HENRY'S 
(RADIO) LTD. 

5 Harrow Road Edgware Road 
Paddington London W2 

Opposite Edgware Road Station 
PADdington 1008/9 

OPEN MONDAY to SAT. 9 -6 THURS. 1 o'clock 

HUNDREDS OF BARGAINS AVAILABLE IN 
TRANSISTOR COMPONENTS, VALVES, ETC. 
TELETRON and REPANCO Products in Stock 

SEND 6d. for 28 -PAGE CATALOGUE 

TRANSISTORS 
JUNCTION TYPE P -N -P 

RED SPOT 800 kc /s Audio Amp. 30mw disc 7/6 
WHITE SPOT 2.5 Mc /s c/o Osc./ mixer R.F. 

and I.F. Amp. ... ... ... ... ... 
GREEN /YELLOW 500 kc /s Audio Amp. 

15/- 

7/6 
RED/YELLOW 1 8 to 6 Mc/s R.F. Osc./mixer 15/- 

MAZDA TRANSISTORS 
XA102 8 Mc /s c/o Osc. /mixer, R.F. Amp. ... 
XA101 4 Mc /s c/o R.F. and I.F. Amp.... ... 
XB102 600 kc /s Audio Amp. ... ... ... 
XB104 Low voltage version ... 
XC101 for up to 325mW Audio ... pair 

40/- 
35/- 
21/- 
18/- 
60/- 

TRANSISTOR BASES ... 9d. each 

TRIPLETT AC/DC POCKET TEST -METER 
Type 666H -15 ranges, 1000 ohm p. volt, a.c. /d.c 
10/50/250/1000/5000V, Milliamps 0- 10/100/500, Ohms 
0- 300/250,000, E5. 10.0 in new condition with prods 
and internal battery 

Mini -7 Pocket 
Transistor Portable 

Seven -transistor Superhet, supplied with Plastic Case 
Size 54" x 2 }" x 11-}" L9 I AFL 

V and all Components as listed for 
P.P. 2/6 

All components sold separately. Send 1/6 for Plans and 
Price List 

TRANSISTOR SQUARE WAVE GENERATOR 
Complete Kit with 2 Transistors, components, circuit 
and plastic case ... ... ... ... ... 20/- 

MINI -TWO 
2- TRANSISTOR MINIATURE POCKET RADIO 
The smallest transistor set offered on the market 
Variable tuning. Drilled chassis, plastic case size 3" x 
2" x } ", miniature hearing aid, 2 transistors and all 
components including 3 volt battery, circuits and full 
practical layout diagrams. 

Total cost 47/6 complete 

NOW! with stamped -out chassis and mounting 
brackets for aerial and battery. 
Free colour code chart with every "EAVESDROPPER" 

"EAVESDROPPER" 
THREE -TRANSISTOR POCKET RADIO 

(No Aerial or Earth 
required) 

Medium wave, Variable 
tuning. Total cost, as 
specified, including 
Transistors, Transfor- 
mers, Coils, Conden- 
sers and Battery, etc., 
with circuit and plastic 
case. All items sold 
separately. 70/- POST 
FREE. With Min. 
Hearing Aid, 86!_ 

NOW! with stamped -out chassis and mounting 
brackets for aerial and battery. 

"HOMELIGHT" 
TWO TRANSISTOR 

PERSONAL 
PORTABLE 

Variable tuning. We can 
supply all components, 
including two transistors, 
diode, resistors, conden- 
sers and miniature hear- 
ing aid and plastic case, 
size 41" x 2j" x it and 
3V battery for 
Practical layout a 

All items sold separately 

TRANSISTOR SIGNAL TRACER 
Complete Kit with 2 Transistors, components, phones, 
with circuit and plastic case ... ... ... 37/6 

PUSH -PULL AUDIO AMPLIFIER 
An ideal miniature for transistor amplifier for baby - 
alarms, low volume crystal pickups and microphones. 
Output approx. 250mW from 4} volt batt. Cost of 
components less speaker 69/6 post free. 
325mW version 40/- extra. 

.tiP[./ :,IK-l',EC,A]i 
SHORT -WAVE RECEIVER 10 -60 MC/S (5 -30 

Metres) RECEPTION SET TYPE 208 

Complete with 6 valves, 2 6K8G, 2 EF39, 6Q7G and 
6V6G. Internal mains power pack and 6V vibrator 
pack. Built -in 64" speaker. Mulrhead slow- motion 
drive. B.F.O. and R.F. stage. I.F. freq. 2 Mc /s 
Provision for phones and muting and 600 ohms. 
Input 110 /250V a.c. 6V vibrator pack included for 
battery operation. All sets in new condition 
and air tested. E6. 19. 6. Carr. 15/6 
BE PREPARED TO LISTEN TO THE SATELLITES 
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NOW! COMPLETELY NEW CABINET IN VARIOUS CONTEMPORARY COLOURS 

The "TRANSISTOR - 
Push -Pull Portable Superhet 

This Portable 8- Transistor Superhet is tunable for 
both Medium and Long Waves and is comparable 
in performance to any equivalent Commercial 
Transistor Set. Simplified construction enables 
this set to be built easily and quickly into an attrac- 
tive lightweight cabinet supplied. 

8" 
COMBINED CAR RADIO & PORTABLE 

TWO SETS FOR PRICE OF ONE 

TEN STAR FEATURES 

* 8 specially selected Transistors * 250 Milliwatts output push -pull * Medium and Long Waves * Internal Ferrite Rod Aeria * Highly sensitive * Drilled Chassis 84" x 24" * Point to point wiring and practical layout * Economical. Powered by 7 4-V battery * Ideal as a car radio * Attractive lightweight contemporary case 

Send stamps for Instruction Booklet 

All components as specified can be supplied 

at an inclusive price of f 11.10.0 p.p. 2/6 

Car radio conversion components 8/- extra 

All components sold separately 

N.B. -Pair of XC101's for larger output supplied at addi 

tional cost of 40 ; Call and hear demonstration model 

Teletron "TRANSIDYNE" Superhet 
Six-Transistor Pocket Radio 

CAN BE BUILT FOR El 1.19.6 I 

SPECIAL FEATURES 

T.C.C. Printed Circuit 
Medium and Long Waves 

Six Selected Transistors 
All Modern Components 
carded with Values shown 
Rola 24" Speaker 

Attractive Plastic Case size 
64" x 34" x 144" 
Powered by two No. 8 

Batteries 
Total Weight 20 oz. 

THIS SET IS TRULY RECOMMENDED AS AN IDEAL 
POCKET PORTABLE CONTAINING ALL THE 
LATEST FEATURES, GIVING NOT ONLY SIM- 

PLICITY IN CONSTRUCTION, BUT WHEN BUILT 
IS REALLY SENSITIVE AND SELECTIVE, BRINGING 
IN A HOST OF FOREIGN STATIONS. 

ALL COMPONENTS FOR CONSTRUCTION, 
INCLUDING CABINET, CAN BE SUPPLIED FOR 

f 1 1.19.6 P.P. 2/6 

All parts sold separately. Send 9d. for Circuit, Plans and Prices 

SEE NEXT MONTH'S EDITION 
ORDER NOW AND 

FOR FULL WRITE -UP AND REPORT. 
AVOID DISAPPOINTMENT! 

HENRY'S RADIO LTD 5 HARROW ROAD LONDON W2 
Telephone PADdington 1008/9 

FULL DISCOUNTS ON TRANSISTORS AND COMPONENTS TO THE TRADE 
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The Short -wave 

Amateur's Companion 

1° 

This handy booklet serves the training and further 
perfection of the amateur radio operator. It gives 
both the fundamental knowledge and the necessary 
know -how. 

From the contents: 
The international Morse signals Abbreviations 
used in amateur radio communications Readability, 
strength and tone Wave -lengths and frequencies 
Code names for the various kinds of transmission 
The amateur call signal Propagation and inter- 
ference Communication possibilities in the 
amateur short -Nave band The amateur receiver 
Frequency meters: their use and calibration The 
amateur transmitter Practice of amateur radio 
communication Zone and national times Mete- 
orological dictionary Little dictionary of technical 
terms Maps and tables. 

The English edition will be out by the end of 1958 
In deutscher Sprache ist jetzt die 5. Auflage innerhalb 
von 3 Jahren erschienen. Preis der deutschen Ausgabe 
DM 5,80. Zu beziehen durch .. . 

VERLAG SPORT UND TECHNIK NEUENHAGEN BEI BERLIN 
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SMALL ADVERTISEMENTS 
Readers' small advertisements will be accepted 
at 3d. per word, including address, minimum 
charge 2/ -. Trade advertisements will be 
accepted at 9d. per word, minimum charge 6/ -. 
If a Box Number is required, an additional 
charge of 2/- will be made. Terms: Cash with 
order. All copy must be in hand by the 12th 
of the month for insertion in the following 
month's issue. The Publishers cannot be held 
liable in any way for printing errors or 
omissions, nor can they accept responsibility 
for the bona fides of advertisers. 

PRIVATE 

BRENNELL TAPE DECK KIT. New in original 
cartons, opened only to check contents, £9.- 
H. Fletcher, 33 Hill View Road, Brimington, 
Chesterfield, Derbyshire 

FOR SALE Engineer has complete range radio /t.v. 
service sheets, 4s. each. S.a.e: State Model No. 
required. C.W.O. -H. Kates, 23 Meadway Close, 
Barnet, Herts. 

FOR SALE R.F. transistor yellow /red, and audio, both 
new, 15s. Also R107 receiver, world -wide reception, 
9 valves, 100/250 a.c. First class condition, £7. 
-Holden, 1 Church Street, Farnworth, Lancs. 

FOR SALE Teletron "Companion" receiver, complete, 
£5. -36 Farleigh Road, New Haw, Weybridge, 
Surrey. 

FOR SALE Jason "Mercury" switched f.m. tuner with 
a.f.c., £9; Transformer 110V primary, 10V 5A 
secondary, potted, 10s.; Clix -Ediswan t.v. turret 
tuner, 13.5 Mc /s if., series heaters, brand new and 
unused, channels 1 and 9, separate gain controls, 
£4 10s.; 10 watt output transformer, 8 k ohm anode 
to anode to 3.75 or 15 ohms, los.; Eft enclosed 
transmitter cabinet with rear door, takes standard, 
19ín panel, £5; Valves: 375A, £4; 803, 30s.; 813 
35s.; VCRI39A, 25s.; 3BP1, 35s.; 2API, £3; 805, 
30s.; PT15, I5s.; 715A, 20s.; WL4I7A, £3; and 
RV12P -2000, 8s. 6d. Parmeko 350 watt modulation 
transformer, push -pull primary, single -ended second- 
ary with separate screen winding, £3. -Box No. 
E148. 

SELLING UP. Taylor signal generator 65C, Ind /cap 
Bridge 313D, Universal 88A, valves, components, 
etc. S.a.e. for list. -Box No. E176. 

MAGNAVIEW S/V strips with tuner, all specified r parts. BBC only received, aligning assistance 
wanted; Midlands, will recompense. -Box No. E177. 

FOR SALE HT transformer, 2000 -1500-0- 1500 -2000V 
at 500mA approx, tapped primary 230V, made by 
R.C.A. £10. 800mA swinging choke 15 -60 henry, 
fully shrouded, 10kV insulation, U.S.A. Manufac- 
ture, £2. 300mA Westinghouse potted choke, 10 
henry, fI. Universal Avo- minor, a.c. /d.c. £5. 
Loudspeakers, Wharfedale W15/FS, £12 IOs.; Super 
8 FS /AL 10 ohms, £5. Jason standard FM tuner, 
£6 15s. Goodmans 750 c.p.s. crossover chokes, 25s. 
per pair. Meters, 21 inch flush round, 15mA, 10s.; 
50mA, 12s. 6d.; 300mA, ISs., all d.c. moving coil. 
15V a.c. moving iron 50 c.p.s., 12s. 6d. Box No. E171. 

continued on page 79 

NEW SURPLUS ... 
1A3 2/6 6L6M 10/6 803 17/6 EL84 9/- 
1L4 5/- 6L7M 7/6 808 17/6 EL91 á/- 
2A3 8/6 6Q7GT 9/6 8308 15/- EM80 10/- 
2X2 3/6 6SA7M 7/6 866A 12/6 EZ40 8/6 
3A4 5/6 6SG7M 7/6 959 5/- EZ80 8/6 
3Q4 7/6 6SH7M 5/- 1616 S/- GTIC 10/- 
3S4 8/6 6517M 7/6 1629 4/- HK24G 25/- 
5763 12/6 6SK7M 6/6 EA50 1/6 KT33C 9/6 
5B /254M 65L7GT 7/6 EABC8010 /- PCC84 10/6 

21/- 6SN7GT 6/6 EAC91 4/6 PCF82 10/- 
5Y4G 6/6 6SQ7M 7/6 EAF42 10/6 PL82 9/6 
6AC7M 5/- 6X4 6/6 EB34 2/6 PL83 10/6 
6AG5 3/6 6X5GT 7/6 EB91 6/6 PCL83 12/6 
6AK5 5/- 7B7 9/- EBC33 7/6 PY80 8/- 
6AL5 6/6 7C5 9/- EBC41 10/6 PY81 9/6 
6AM6 7/6 7C6 9/- EBF80 10/- PY83 11/6 
6AQ5 8/6 7S7 10 /- EBF89 10 /- R19 12/6 
6AT6 8/- 7Y4 8/6 ECC82 9/6 SP61 3/- 
6AU6 8/6 12A6M 7/6 ECC83 9/6 TT11 4/- 
6B8G 4/6 12AT6 8/- ECC84 11/- UAF42 10/6 
6BA6 8/6 12A17 9/- ECC85 10/6 UBC41 10/6 
6BE6 7/6 12AU6 9/- ECF80 12/6 UBF89 10/6 
6BH6 7/6 12AU7 8/6 ECF82 11/6 UCC8510 /- 
61316 7/6 1213E6 8/6 ECH42 10/6 UCH42 10/6 
6BR7 11/6 12C8M 7/6 ECH81 10/- UF41 10/6 
6C4 5/- 12Q7GT 9/- ECL82 12/6 UF89 10/6 
6C5M 5/6 12K7GT 9/- EF36 4/- UL41 10/6 
6F6M 5/6 12SC7M 2/6 EF39 5/- ÚY41 8/6 
6F8G 4/6 12SK7M 7/6 EF41 10/6 ÚY85 10/- 
6G6G 4/6 125Q7M 8/6 EF50 3/- UABC80 
615GT 5/- 35L6GT 9/6 EF50(S) 4/6 10/6 
615M 6/- 35Z4GT 8/6 EF55 7/6 VU39 9/6 
616 4/- 35ZSGT 8/6 EF80 9/- VR150/30 
6K7G 5/6 42 7/6 EF85 10/- 7/6 
6K8G 7/6 50L6GT 9/6 EF89 10 /- VR116 4/- 
6K8M 10/6 80 8/6 EF91 7/6 VS70 3/- 
6H6M 3/6 446A 10/6 EL32 4/- XP1.5 3/- 
6L6G 9/- 801A 7/6 EL41 10/- Z77 7/6 

SPECIAL OFFER 
Units of the Famous R107 

1. Complete Front End, r.f. mix, ose., 3 bands 
1.2 -18 Mc /s with large half -moon calibrated dial and 
slow -motion drive. 
2. Power Pack for either 12V d.c. or 100 -250V 
a.c. input. You only need an i.f. strip and output stage 
to make a first -class Short Wave Receiver. We offer 
both units brand new and boxed (less valves and 
vibrator) for only 52/6 the pair, plus 7/6 carriage 
3. I.F. /O.P. Unit less valves, 35/ -, or 30 / -if ordered 
with units 1 and 2 

RIO9A Receivers, 2-8 Mc /s, less valves, 35/- each 
carr. paid 

Modulator 67. Contains ac. power pack, input 230V 
50 c.p.s., output 350V 120mA (transformer rated 
200mA), 6.3V SA with heavy duty choke. 5Z4, 11 
other valves, switches, pots, etc. Brand new, boxed, 
39/6 each carr. paid 

Transistors. Yellow /green, audio 250mW, 7/6; 
0070, 12/6; 0071, 15/ -; yellow /red, r.f. to 8 Mc /s, 
15/- 

Midget Mains Transformers (same size as std. spkr. 
o/p). Input 230/250V, o/p 220V 20mA, 6.3V 0.6A. 
Ditto but 175V 25mA, both types 11/9 each, post paid 

Transmitter/Receivers. Army Type 17 Mk. 2. 
Complete with h.r. phones, hand mike and valves. 
44-61 Mc /s. In good used condition, 29/6 each. Carr. 
paid. Few only. New ones 45/- each 

SPECIAL OFFER 
Performance Meters No. 2. Comprising 230V 
50 c/s mains trans. 250- 0-250V 30mA, 6.3V 1 }A 5V 
2A (60mA h.t. may safely be drawn), 20H choke, 
5Z4, Y65 magic eye, 2 EF50, 1 EC52, 1 EA50, dozens 
of components, all in smart grey louvred case 10" x 
9" x 9 ". Made by Parmeko. Brand new and boxed. 
Unrepeatable component value at only 27/6 each 
plus 5/- carriage (U.K. only) 

Post 9d. Free over £2 S.A.E. Enquiries 

JOHN ANGLIN 
385 CLEETHORPE ROAD GRIMSBY LINCS 

Telephone 56315 
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with an entirely NEW range 

of Hi -Fi units and cabinets ! 

Imagine the pleasure of having this magnifi- 
cent Hi -Fi equipment in its beautiful contem- 
porary style furniture for your home . . . and 
experiencing an entirely new realism in sound 
reproduction. Yet the Emistructor Hi -FI will 
save you money and give you all the extra fun 
and satisfaction of building it yourself -and 
being able to service and maintain it afterwards. 
Special instruction manuals guide you at each 
stage and teach you all about the equipment in 
simple terms as you build. No skill or experience 
is needed -only a few simple tools. 

Emistructor equipment is made to the highest 
quality standards and is a product of E.M.I. 
Institutes Ltd. -part of a Company world famous 
for sound recording and reproducing equipment. 

EMISTRUCTOR 
(Dept. H.F. 179), 43 Grove Park Road, 

London, W.4 
AUG! 59 

There is a wide variety of equipment and cabinets 
at different price levels to suit individual tastes and 
requirements. The range varies from a complete HI -FI 
installation with separate speaker enclosures to a 
simple all -in-one compact system for those with more 
modest requirements. All equipment is suitable for 
stereo or non -stereo reproduction of records. Full 
details and complete specifications will be sent with 
our free Brochure. 

Associated with one of the World's largest recording 
organisations comprising- 

"HIS MASTER'S VOICE" CAPITOL 
COLUMBIA PARLOPHONE MGM ETC. 

iC137 

Hem 
SENDII- (stamps) 
FOR FREE 
NUMEROUS 
CIRCUITS, 
PRICE LISTS, 
ETC., ETC. 

Type S.M. 
with FERRITE 
CORE 

EACH 
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SUB-MINIATURE 

HIGH 0 COI[ 
RANGE 

i 

rh's rvl'uit 9 cade 
Istu,adows per Aii-otamze- . 

for SUPERHET T.R.F. -- 
TRANSISTOR CIRCUITS 

(Dept. 25) 418 BRIGHTON RD. SOUTH CROYDON 
SURREY Telephone CROydon 5148/9 
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SMALL ADVERTISEMENTS 

continued from page 77 

PRIVATE -continued 

FOR SALE German naval battery receiver, medium/ 
long waves, 1,525 -72 kc /s; 5 wavebands, 9 valves, 
8 positions selectivity, BFO, xtal, coil turret. Mas- 
sive job, weighs 501b approx. Selective and sensitive, 
OK for MW Dx enthusiast. Bargain at £10. S.E.E. 
battery- operated xtal calibrator (multi- vibrator) 
giving 1,000 kc /s, 100 kc /s, 10 kc /s and 1 kc points, 
£4. S.E.E. frequency meter, 0.97 -20 Mc /s. requires 
slight attention, weighs approx. 501b, bargain, £6. 
Complete Baird projection television chassis, good 
condition, 3 years old, ITV /BBC, £20. Cabinet 
available. -Box No. E171. 

FOR SALE "Sound" tape accorder, perfect condition, 
still under guarantee, unused and in maker's packing 
case. Complete and ready to use, £40. -Box No. 
E178. 

FOR SALE "Globemaster" eight -valve communica- 
tion receiver in Eddystone cabinet, perfect, £6. 
-G3ELJ, Claypole, Newark, Notts. 

FOR SALE Complete kit of parts for "Mini -7" 
including batteries, instructions. etc., unused (cost 
over £11), £9 10s. -T. Lees, 8 East End Road, 
London, N.3. 

TWIN TURNTABLE, playing desk, brand new, made 
by E.M.I. Lightweight pick -ups, individual volume 
controls 12ín turntables, racks in pedestals for 
records. Ideal for club or dance hall. £10 o.n.o. 
-Telephone MIL 4875 (London) after 7 p.m. 

WANTED Short Wave receiver, ease of operation 
essential as am disabled.- Details to B. G. Trowell, 
38 Broadmead Road, Woodford Green, Essex. 

WANTED three CK507AX deaf -aid pentodes. -M. 
Coulam, 35 Fairway, Carshalton Beeches, Surrey. 

TRADE 

STAMPS. Wonderful offer. Great Britain Q.E.II 
2s. 6d., 5s. and IOs. values offered entirely FREE to 
genuine applicants requesting to see my selected 
approvals and enclosing 3d. postage. Limited 
quantity.- White, Stamp Dealer, Dept. 65, Eastleigh, 
Hampshire. 

ILLUSTRATED CATALOGUE No. 13 containing 
over 450 items of Government Surplus and Model 
Radio Control Equipment, 2s. 2d. Refunded on 
purchase of goods, 2s. 6d. overseas seamail. -Arthur 
Sallis Radio Control Ltd., Department R.C., 93 
North Road, Brighton. Telephone 25806. 

PANL, recognised for many years as the unique one - 
coat black crackle finish. Brush applied, no baking. 
Available by post in ith pint cans at 3s. 9d. from 
G. A. Miller, 255 Nether Street, London, N.3. 

continued on page 80 

BRIDGE COMPONENTS 

lfyou require a stockist of High Grade 

Components, we are the people for 

the job. 

If you are fitting converters, 
Why not fit the best ? 

The Brayhead Turret Converter 
available for all channels from stock. 

Price 67.7.0, with adaptor 7/6 each extra. 
Order, stating channels required (two as 

specified by you supplied with converter 
-extra channels EI.I.O extra) Normal 
trade discount -full fitting information 
available from: 

Tbe jiígb jfíòeYítp 0 
18 MELVILLE ROAD EDGBASTON 

BIRMINGHAM 16 

(Proprietors Kendall & Mousley Ltd) 

REVACUUMED TV TUBES 
SIX MONTHS STRAIGHT GUARANTEE 

Mallard Mazda 
14" MW 36-22 £5.10.0 14" CRM 141 E5.10.0 
14" MW 36-24 E5.10.0 14" CRM 142 E5.10.0 
14" MW 36-44 E5.10.0 14" CRM 143 E5.10.0 
14" AW 36-21 E5.10.0 15" CRM 153 66.10.0 
16" MW 41-1 E7. 0.0 17" CRM 171 E7.10.0 
17" MW 43-43 E7.10.0 17" CRM 172 E7.10.0 
17" MW 43-64 67.10.0 21" CRM 211 E10.10.0 
17" M W 43-69 E7.10.0 21" CRM 212 E10.10.0 
21" MW 53-20 £10.10.0 
21" MW 53-80 E10.10.0 Brimar 

14" C14BM £5.10.0 
Cossor 14" C74FM 65.10.0 

14"141K 65.10.0 17" C17BM 67.10.0 
17" 171K 67.10.0 17" C17FM 67.10.0 
17" 172K 67.10.0 17" C171M 67.10.0 

14" Marconi, Emitron, Ferranti, G.E.C. 65.10.0 
17" Marconi, Emitron, Ferranti, G.E.C. 67.10.0 

Carriage and Insurance 12/6 (U.K.) Cash with order 
Personal Callers Welcome 

VIDIO REPLACEMENT CO 
HALES STREET DEPTFORD HIGH STREET 

LONDON SE8 

Telephone TIDeway 4506 

No connection with any firms of a similar name 
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orre4t 
Transistor Transformers 
for Quality Equipment 

H. W. FORREST (TRANSFORMERS) LTD 
349 Haslucks Green Road Shirley Solihull 
Warwickshire Telephone SHlrley 2483 

GUARANTEED -Over 3,000 in stock VALVES 
EF92, EAC91, 616, 6C4, 4/6; 6K7, EC91, 5/6; 6AL5, 
65K7, R10, 3A4, 807, 6/ -; 6AM6, EL91, 6X4, 6/6; 68E6, 
6CH6, 6F17, 6F33, 7/6; 12AT7, 12AX7, 12AU7, 6BA6, 
6BW6, 8 / -; 6BR7, 12E1, 85A2, 2D21, 10 / -; EF86, 6L6M, 
5B/225M, 5B/251M, 11/6 

A. A. W. SKILLMAN 
79A FRANCHISE STREET WEYMOUTH 

BRASS, COPPER, DURAL 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 

3,000 STANDARD STOCK SIZES 
No Quantity too Small List on application 

H. ROLLET & CO LTD 
6 Chesham Place SW1 Telephone SLOane 3463 

Also at Liverpool Birmingham Manchester Leeds 

THE ORIGINAL SUPPLIERS H A C. OF SHORT -WAVE KITS 
One -valve Kit, price 25/ -. Two -valve Kit, price 50/- 
improved designs with Denco coils. All kits complete 
with all components, accessories and full instructions bu 
less valves. Before ordering, call and inspect a demonstra- 
tion receiver, or send stamped envelope for catalogue 
H.A.C. SHORT -WAVE PRODUCTS (DEPT. R 
11 OLD BOND STREET LONDON W 

HIGH FIDELITY 
Quality components of all types always in stock for the 
MULLARD 2 -VALVE PRE -AMPLIFIER and 
MOLLARD 3 -VALVE 3 -WATT AMPLIFIER 

Circuits free on request 
510 AMPLIFIER FM TUNER circuits 3/6 
912 PLUS AMPLIFIER 4/- 
912 PLUS FM TUNER 2/6 
RADIO CONSTRUCTOR FM 2/- 
MERCURY SWITCHED FM 2/- 
DENCO FM TUNER I/- 

1 
Price list on request 

Jr. 1 . FI L:11 r n DAR 
FORDRD ROAD 

KENT 
Telephone Dartford 4057 

BOUND VOLUMES 

Vol. 10, August '56 to July '57 
inclusive, attractively bound in 

blue cloth, with gold blocked 
spine, price £1.5.0. post 1/9 

DATA PUBLICATIONS LTD 
57 MAIDA VALE LONDON W9 
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SMALL ADVERTISEMENTS 

continued from page 79 

TRADE- continued 

LEARN as you do it -we provide practical equipment 
combined with instructions in Radio, Television, 
Electricity, Mechanics, Chemistry, Photography, etc. 
Write for full details to E.M.I. Institutes, Dept. 
RC47, London, W.4. 

JOIN THE INTERNATIONAL S.W. LEAGUE 
Free Services to members including Q.S.L. Bureau 
Translation. Technical and Identification Dept. - 
both Broadcast and Fixed Stations, DX Certificates, 
contests and activities for the SWL and transmitting 
members. Monthly magazine, "MONITOR." con- 
taining articles of general interest to Broadcast and 
Amateur SWL's, Transmitter page and League 
affairs, etc. League supplies such as badges, headed 
notepaper and envelopes. QSL cards, etc., are 
available at reasonable cost. Send for League 
particulars. Membership, including monthly maga- 
zine, etc., 15s. per annum.- Secretary, ISWL, 86 
Barrenger Road, London, N.10. 

FREE. Brochure giving details in Home Study Training 
in Radio, Television and all branches of Electronics. 
Courses for the hobby enthusiast or for those 
aiming at the A.M.Brit.I.R.E., City and Guilds, 
R.T.E.B., with other Professional examinations. 
Train with the college operated by Britain's largest 
Electronics organisation. Moderate fees-Write 
to E.M.I. Institutes, Dept. RC28, London, W.4. 

SERVICE SHEETS, radio and television, for sale and 
hire, s.a.e. enquiries. Valves and components cheap, 
list, s.a.e. -J. Palmer (RC), 32 Neasden Lane, 
London, N.W.10. 

INCORPORATED Practical Radio Engineers home 
study courses of radio and TV engineering are 
recognised by the trade as outstanding and authorita- 
tive. Moderate fees to a limited number of students 
only. Syllabus of Instructional Text is free. The 
Practical Radio Engineer, journal, sample copy 2s. 
6,000 Alignment Peaks for Superhets, 5s. 9d. 
Membership and Entry Conditions booklet, Is., all 
post free from the Secretary, I.P.R.E., 20 Fairfield 
Road, London, N.8. 

MORSE CODE TRAINING. Special course for 
Beginners. Full details from (Dept. RC), Candler 
System Company, 52 Abingdon Road, London, 
W.8. 

SMALL ADVERTISEMENTS 
Readers' small advertisements will be accepted 
at 3d. per word, including address, minimum 
charge 2/ -. Trade advertisements will be 
accepted at 9d. per word, minimum charge 6/ -. 
If a Box Number is required, an additional 
charge of 2/- will be made. Terms: Cash with 
order. All copy must be in hand by the 12th 
of the month for insertion in the following 
month's Issue. The Publishers cannot be held 
liable in any way for printing errors or 
omissions, nor can they accept responsibility 
for the bona fides of advertisers. 

W 

www.americanradiohistory.com

www.americanradiohistory.com


SCOTTISH INSURANCE 

CORPOP'T!O J !:T P 

2-63 Cheapside 

nndon EC2 
TELEVISION SETS, RECEIVERS AND TRANSMITTERS 

Television Sets, Receivers and Short Wave Transmitters are expensive to acquire and you no 
doubt highly prize your installation. Apart from the value of your Set, you might be held respon- 
sible should injury be caused by a fault in the Set, or injury or damage by your Aerial collapsing. 

A "Scottish" special policy for Television Sets, Receivers and Short Wave Transmitters provides 
the following cover: 

(a) Loss or damage to installation (including in the case of Television Sets the Cathode Ray 
Tube) by Fire, Explosion, Lightning, Theft or Accidental External Means at any private 
dwelling- house. 

(b) (i) Legal Liability for bodily injury to Third Parties or damage to their property arising 
out of the breakage or collapse of the Aerial Fittings or Mast, or through any defect 

Iry in the Set. Indemnity £10,000 any one accident. 
(ii) Damage to your property or that of your landlord arising out of the breakage or collapse 

of the Aerial Fittings or Mast, but not exceeding £500. 
The cost of Cover (a) is 5/ a year for Sets worth £50 or less, and for Sets valued at more than 

£50 the cost is in proportion. Cover (b) and (ii) costs only 2/6 a year if taken with Cover (a), 
or 5/ if taken alone. 

Why not BE PRUDENT AND INSURE your installation -it is well worth while AT THE 
VERY LOW COST INVOLVED. If you will complete and return this form to the Corporation's 
Office at the above address, a proposal will be submitted for completion. 

NAME (Block Letters) 
If Lady, state Mrs. or Miss 

ADDRESS (Block Letters) 

/.I B 

YOU CAN RELY ON US 

The .T"eel, 

AVO 111UL1'I IN0it 
A first quality pocket instrument 

Sensitivity 10,00052/V 0 to IA in five ranges, 0 to 
1,000V in 7 ranges. A.C. volts 0 -1,000 in 5 ranges. 
Resistance 0-2 Meg in two ranges. 

PRICE £9.10.0 Leather Case 32 ¡6 

or 63/4 Deposit and 6 Payments of 22/2 or 9 monthly payments of 23/3 

ALL AVO INSTRUMENTS IN STOCK 

COSSOR HI -FI AMPLIFIER KIT 
3 valve 3W, Printed Circuit, twin speaker. Beautifully kitted by 
Cossor Radio and Television Ltd to the last nut and bolt. 

COMPLETE KIT or 65/ Deposit and 6 monthly Payments of 23/4 

f 9.1S .0 or 23/10 Deposit and 8 monthly Payments of 23/10 

82 SOUTH EALING ROAD fl ;% llft) SERVICING U) LONDON W5 Tel EAL 5737 
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RAMO BOOKS 

Tape and Wire Recording. A selection of articles reprinted from the pages of 
The Radio Constructor, covering both the theory and practical applications. 
A really useful book on this latest development of the hobby. 

4th Edition, 3/ -. Postage 4d 

TV Fault Finding. Profusely illustrated with photographs taken from a televisor 
screen depicting the faults under discussion, and containing a wealth of 
technical information, with circuits, enabling those faults to be eradicated. 

5/ -. Postage 5d 

FM Tuner Units for Fringe and Local Area Reception. Including optional 
Tuning Indicator and circuit of Osram 912 Amplifier. 2/ -. Postage 4d 

The Argonaut AM /FM MW /VHF Tuner Receiver. Describing the construction, 
alignment, and other details of a high quality tuner (or complete receiver), 
together with map of present and projected coverage areas. 

2/ -. Postage 4d 

Radio Amateur Operator's Handbook. An indispensable aid to the amateur 
transmitter and listener, containing all details of information which are 
constantly required. Prefix Lists, Zone Boundaries, Call Areas, Codes, 
and Mileage Tables, together with Maps and much other useful operating 
data. 1957/8 edition, 3/ -. Postage 4d 

Mercury Switched Tuned FM Tuner Unit. A stable unit employing automatic 
frequency control and a ready built front end. 2/ -. Postage 2d 

Radio Control for Model Ships, Boats and Aircraft, by F. C. JUDD, G2BCX. A 
comprehensive work on this fascinating subject. 

Standard edition 8/6. Postage 7d 
Cloth bound edition 11/6. Postage 8d 

The "Eavesdropper." A miniature transistor local station receiver. Complete 
constructional details of this pocket portable. 1/6. Postage 2d 

Radio Control Mechanisms, by RAYMOND F. STOCK. The only book dealing 
solely with this important part of radio control. 4/6. Postage 4d 

All available from your local bookseller, or from 

DATA PUBLICATIONS LTD 
57 MAIDA VALE LONDON W9 

Telegrams Databux London Telephone CUNningham 6141 (2 lines) 

Published in Great Britain by the Proprietors and Publishers 
Data Publications Ltd 57 Maida Vale London W9 

Printed by A. Quick & Co. (Printers) Ltd 125 High Holborn London WC1 England also at Clacton -on -Sea 
Obtainable abroad through the following Collets Subscription Service Continental Publishers & Distributors Ltd 
William Dawson & Sons Ltd Australia and New Zealand Gordon & Gotch Ltd South Africa Central News Agency 

Holland "Radio Electronica" 
Registered for transmission by Magazine Post to Canada (including Newfoundland) 
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