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PRACTICAL WIRELESS January, 1962 

C LYN E RADIO LTD. 
'I. 

All post orders and 

THE COMPONENT 

SPECIALISTS 
18 TOTTENHAM COURT ROAD, W.I MUSeum 5929/0095 
162 HOLLOWAY ROAD, LONDON N.7 NORth 6295;6/7 
9 CAMBERWELL CHURCH STREET, S.E.5 RODney 2875 

correspondence to 162 HOLLOWAY ROAD, LONDON N.7 

OPEN: Tottenham Court Rd., 
9 a.m. to 6 p.m. Mon. to Fri., Sat. 
I p.m. Holloway Rd. and Cam- 
berwell: 9 a.m. to 6 p.m. daily. 
Thurs. I p.m. Sat. 5.30 p.m. 
Our Advantageous H.P. and 
Credit Sale Terms are avail- 
able on any single item over 
LS. Your enquiries invited. 
Please print your name and 
address. 

NEW! NEW! 
THE "CLYMAX" 

At last a 
6- transistor 
pocket size 
superhet for 
Medium and 
Long Wave 
at a price 
you can 
afford. All required 
components 

ONLY 

The "HIGHWAYMAN" 
la,t a qualitt Car Radio to build 

our.el f, at an economical price. 

£6.16.6 Nothing more to 
bus' 

Plus 2/6 P. & P. 
* Completely self contained No external 

aerial or earth required. 
* Full medium wave coverage. plus switched 

Light programme on Long Wave 
* Push pull output -250 milliwatts 
* Matched set of latest type Mullard transis- 

tors 
* Genuine 3in. P.M. Speaker. 
* High -Q Coils. * Ferrite rod aerial with high selectivity. 
* Size: 51 x 34 x liin. Two tone cabinet. 
* Precision etched printed circuit with 

components references clearly marked. 
Alignment service available. All parts 
available separately. Full assembly instruc- 
tions and individually priced parts list. 
2/- post free. 

"P.W. TUTOR" 
COMPLETE KIT AS SPECIFIED. Stages 
1 -4. 65/ -, plus 2/- P. & P. All parts available 
separately. Send stamp for list. 

THE "II AN 7- TRANSISTOR 
LUXURY PORTABLE 

NEW LOW PRICE E9.19.6 

400 
Milliwatt 
Output 
To build 
yourself. 
Medium 
and Long 
Waves - 
Push -Pull 
S uperhet 
A. V. C. Perfect 
Car Radio 
reception. 
Size loin. 
x 61in. x 41ín. at bast 
tapering to 4in. at top. 
Very attractive two -tone 
grey Vynide covered cabinet with black and 
gold printed escutcheon plate. cream and gold 
knobs, handle and cabinet fittings * Weight - 
with long -life 74 v. battery -41 lb. * 
Mullard high -grade transistors throughout. 
* High -Flux 7in. x 4in. Elliptical Speaker. 
* Slow motion tuning. * Co -axial socket at 
rear for direct connection to Car Radio Aerial 
* Improved reception by use of five- section 
plated telescopic aerial disappearing into 
Cabinet when closed. 34in. above Cabinet 
when fully extended. Construction simplified 
by Bakelite chassis board with the following 
components already mounted: I.F. Transfor- 
mers (3). Oscillator Coil. Trimmer Bank. Out- 
put 
Aerial Brackets rand EarthBar. raSPECIAL 
INCLUSIVE PRICE for all required compo- 
nents. Full assembly instructions- nothing 
more to buy -1s £9.19.8, plus 3/6 P. & P. 
Alignment service available. Full assembly 
instructions and individually priced parts list, 
all of which are available separately. 2/6. 
Post Free. 

All parts avail- 
able separately. 
but if purchased 
at one time. the 
whole will be supplied at a special 

inclusive price of only 
í1O.19.6 4 /_r &P 

Parts list and comprehensive 
instruction booklet 2/6, post free. 
(Deducted from cost if complete 

parcel purchased later) 
Look at these features: 
* Attractive styling. * Push pull 
output. * 3 latest Mullard transistors 
plus valves type EBF 83 and ECH 83. 
* No Buzz. High Output and sensi- 
tivity * Printed circuit (newest 
type)... 7" x 4" High flux p.m. speaker. 
* FULL Medium and Long Wave 
Coverage. .. * Push Buttons for 
fingertip control. * Extremely low 
Battery consumption (less than 1 

amp). * Easy to fit -any make car 
(Positive earth only). * 12 volt 
operation. * Compact size measures 
only 7- x 7" x 2" deep. * Easy assem- 
bly, supplied with dial and drive 
already mounted. 

"POPULAR FOUR" 

IMPROVED APPEARANCE ANI) 
PERFORMANCE 

A new three valve plus miniature 
contact -cooled rectifier. mains T.R.F. 
Receiver is now available. New De 
Luxe Cabinet polished walnut finish, 
cream trim, attractive horizontal dial 
(as illustrated). Quality 5in. P.M. 
speaker. Specially wound high gain 
super- sensitive Denco coils. Medium 
and Long Wavebands. Excellent 
Continental reception! Overall dim- 
ensions: 12in. x 61n. x Sin. A.C. 200/ 
250 v. Simple construction with 
guaranteed results. Easy to follow 
practical and theoretical 
supplied. All necessary components. 

t 

down to the last nut and bolt, are 
offered at a SPECIAL INCLUSIVE 
PRICE OF £5.5.0. plus 3/6 P. & P. 
Instruction book available separately 
1/6, post free The same circuit is 
available in attractive White or 
Brown Bakelite Cabinet with rect- 
angular dial at 97/6 ONLY. plus 3/6 
P. & P. ALL PARTS AVAILABLE 
SEPARATELY. 
STOP PRESS! The well known Bray - 
head Trans Tronie "SUPER 60'. 
Radio Kit. A complete kit to make 
your own transistorised Transmitter 
and Receiver No soldering reqd. 7 

different circuits to build. Ideal Xmas 
Gift -fn original manufacturer's 
coloured box with instructions. (As 
nationally advertised at 15.4.8) Few 
only at 49/6. P. & P. 4/- 

EXTENSION 
SPEAKER 
CABINETS 

New design in light 
oak. Two sizes avail- 
able. For 61' or 8". 
speaker at 22/6. For 
10" speaker at 25/- 
only. 
Each plus 2/6 P. & P. 
Suitable reconditioned 
8- P.M. unit at 13/8 
only. plus 1/6 P. & P. 

Full range of competitively priced new speak- 
ers in stock. Ask for list 

OUTSTANDING METER IMPORT! 
20,000 ohms per volt! 

MODEL 200H. Volt- ohm- Milliameter 
Ranges. A.C. Vol- 
tage: 10. 50. 100. 
500. and 1000 volts 
(10.000 ohms per 
volt). D.C. Vol- 
tage: 5 -25, 50. 250. 
500, and 2.5k. 
(20,000 ohms per 
volt). D.0 Cur- 
rent: 0 -50 micro - 

amps. 0 -2.5 m /a. 
0 -250 m /a. Resis- 
tance' 0 -6k. 0-6 
meg. (300 ohm and 
30k at centre 
scale). Capaci- 
tance: 10 pF to 
.001 mfd. .001 mfd. 
to 1 mid Deci- 
bels -20 to 22 
dB 

A fully guaranteed pocket size meter (actual 
size: 41' x 31- x 1") knife edge pointer, 
top quality supplied complete with test 
prods and full operating instructions at 
£6.19.6 ONLY. Post Free Optional extra. 
Attractive carrying case 15 /- only. (Bona - 
fide trade enquiries invited.) Leaflet available. 
JUST ARRIVED! MODEL TE10. Identical 
in appearance and size with rotary type 
switch but 10.000n /v.Ranges: D.C. Voltage: 
0 -6 -30- 120 -600 -1200 volts (10,000 ohms per volt). 
A.C. voltage: 0 -6 -30- 120 -600 -1200 volts (10.000 
ohms per volt). D.C. Current: 0 -120 microamP. 
0- 3- 300mA. Resistance: 0 -30k, 0 -3 Meg. (150 
ohm and 15k at centre scale). Capacitance: 
50 pF to 0.01 mfd., 0.001 mid. to 0.15 mfd. 
Decibels: -20 to '63 dB in 5 ranges 
PRICE £5.19.6. Post Free. 

THE. "CITIZEN" 
NEW LOW PRICE 85/- 

Our Sensitive 
5 Stage (4 tran- sistor plus 
diode) pocket 
transistor re- 

F 
medium 

full 
medium wave t- 
receptiort- 
with the f ,0 lowing out- 1 

standing lea- 
h Lures: 

* Completely self- contained -No external 
aerial or earth required. * Genuine 21in. 
High Flux P.M. Speaker. * Push -pull Output 
-250 milliwatts. * Genuine Mullard tran- 
sistors. * Socket provided for personal 
listening. * Socket provided for connection to 
Car Aerial. * Volume Control with on /oft 
switch- Condenser tuning. * Easy assembly 
on pre -tagged circuit board. * Attractive 
red polystyrene cabinet measures 51 x 3 x 141n., 
chrome handle, attractive dial. All required 
components including full instructions. 
solder. etc.. and battery at special inclusive 
price of only 85/ -. (Yes. Eighty -Five Shillings 
Only!) Plus 2/6 P. & P. Nothing more to spend. 
Suitable crystal deaf -aid type miniature 
earpiece fitted with miniature lack plug at 
7/6 extra only! if req. All parts available 
separately -itemised list and full assembly 
instructions. sent for 1/6 post free. Hear this 
amazing little receiver working, at any of our 
branches. 
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Tel: Mitcham 6201 

Open Daily to Callers 

AC2PEN 
211- 

AC2PEN 
DD 211- 

ACTP 32/- 
ACVPI 17/6 
AZI IS/- 
AZ31 101. 
B36 l0/- 
CIC 12/6 
CBL3I 211- 
CCH35 21/- 
CL33 18/6 
CYI ISI- 
CY31 1519 
D77 41- 
DAC32 916 
DAF91 7r6 
DAF96 8/9 
DCC90 1416 
DF33 I01- 
DF9I 4/- 
DF92 71- 
DF96 816 
0F97 9/6 
DH63 6/- 
DH77 71- 
DK32 1116 
0K91 8/- 
DK92 816 
0K96 8/6 
DL33 816 
DL35 10/6 
DL92 7/6 
DL93 71- 
DL94. 8r- 
DL96 8/6 
EA50 2r- 
EABC80 6/- 
EAC91 4/- 
EAF42 9/6 
EB34 216 
EB41 7/6 
EB9I 41- 
EBC3 21/- 
EBC33 4/6 
EBC4I 9r- 
EBC81 101. 
EBF80 816 
EBF83 8/6 
EBF89 816 
EBL21 22r- 
EBL3I 21/6 
ECC34 IV- 
ECC35 8r- 
ECC40 211- 
ECCBI 519 
ECC82 84 
ECC83 7/6 
ECC84 8r6 
ECC85 81. 
ECC88 17/6 

RMI 513 

RM2 7/6 

RM3 7/9 

RM4 141- 

RM5 19/6 

14A86 17/6 

All Valves Brand New 

and Fully Guaranteed 

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

ECC9I 41- EZ35 61- PCF80 916 U12 91- UY85 71- 5Z4GT 12/6 6LD20 141- I2C8 816 
ECF80 816 EZ40 71- PCF82 71- U14 91- VMS4B 12/6 6A7 91- 6P25 10/6 12J5GT 4r- 
ECF82 816 EZ4I 71- PCF84 161- U22 81- VP4 151- 6A8G 816 6P28 174 12J7GT 816 
ECH3 211- EZ80 V- PCF86 15/- U24 211- VP4A 1716 6A8GT 1316 6Q7 64 I2K7GT 51- 
ECH2I 221- EZ8I 71- PCL82 9/6 U25 1216 VP4B 1716 6AB8 91- 6Q7GT 816 I2K8GT 101- 
ECH42 916 EZ90 7l- PCL83 1216 U26 101- VR10530 71- 6A18 916 6SA7 71- I2Q7GT 6/6 
ECH35 101- EI 148 21- CPL84 1016 U27 81- VR15030 71- 6AK5 51- 6SG7 71- 125A7 816 
ECH8I 8l- FC2 21r- PCL85 161- U31 91- VU39 91- 6AK8 7/6 6SH7 61- 12SK7 61- 
ECH83 816 FC2A 211- PENA4 1716 U35 1716 VUIII 216 6AL5 61- 6517 6/6 12SQ7 816 
ECL80 91- FC4 15r- PENB4 1716 U37 1716 VU120 2/6 6AM5 5r- 65K7 516 12SL7 81- 
ECLBI IOI. FCI3 211- PEN4DD U43 816 W61 111- 6AM6 41- 65L7GT 6/- 125N7 101- 
ECL82 916 FCI3C 211- 251- U45 I01- W76 5/- 6AN5 716 6SN7GT 5/6 I3D3 1216 
ECL83 12/- FW4/500 91- PEN4VA U47 1216 W77 41- 6AQS 6/6 6SQ7 8/6 14H7 I0/- 
EF6 211- FW4/800 9/- 1716 U50 716 W81 61- 6AQ8 9/3 6U4GT 101- 14R7 10r- 
EF9 211- GZ30 10/6 PEN36C2I1- U52 41- W8IM 61- 6AT6 6,- 6USG 7/6 1457 151- 
EF22 141- GZ32 1016 PEN45 10I. U76 716 X17 816 6AU6 91- 6V6 416 19AQ5 81- 
EF36 41- GZ33 19/3 PEN45DD U78 416 X18 91- 6B8G 3/- 6V6GT 8/- 1986G 21/- 
EF37 81- GZ34 1316 2216 U191 15r- X41 IS/- 6BA6 6r- 6X4 4/6 20D1 10r- 
EF37A 81- GZ37 19/3 PEN46 51- U251 1216 X6I 12/6 6BE6 61- 6X5 416 20F2 1716 
EF39 41- HABC80I01- PEN453DD U281 181. X6IM 2216 6BG6G 1716 6XSGT Si- 20LI 1716 
EF40 I5/- HL4IDD 816 2716 U282 19/6 X65 1216 6B1-66 81_ 6X6 151- 20PI 251- 
EF4I 8r- HL92 816 PENDD4020 U301 2216 X76 1216 6BJ6 61- 630L2 IOr- 20P3 251- 
EF42 101- HL133DD 251- U329 1216 X76M 12/6 6BQ7A 1216 7B5 124 20P4 221- 
EF50A 41- 101- PL33 15r- U339 151- X78 211- 6BR7 124 786 10r- 20P5 251- 
EF50E 316 HN309 201- PL36 15/- U403 .101- X79 211- 6857 1216 7B7 8/6 2186 121- 
EF80 51- IW4/350101. PL38 211- U404 101. Y61 101- 6BW6 7r- 7B8 81- 25A6 81- 
EF85 5/- 1W4/500 10/- PL8I 121- U801 291- Y66 916 6BW7 5/- 7C5 81- 25L6 8/- 
EF86 1016 KT33C 81- PL82 8/- UABC80 7r- Z63 716 68X6 5/- 7C7 81- 25Y5 81- 
EF89 I. KT36 17/6 PL83 1016 UAF42 816 Z66 101- 6C4 34 7C7 81- 25Z4 7/6 
EF91 41- KT55 1716 PL84 9/- UB4I 716 Z77 4r- 6C5GT 81- 7D3 151- 25Z5 81. 
EF92 41- KT6I 916 PL820 181- UBC4I 816 Z152 5r- 6C6 6/6 705 IS/- 25Z6 8/- 
EF95 716 KT66 IS/- PM24M 1316 UBCBI 101- ZD17 8/- 6C9 12/6 7D6 IS/- 27SU 17/6 
EF97 1216 KT76 101- PX4 151- UBF80 816 ZD152 816 6CD6G 321- 7D8 ISI- 30C1 916 
EF98 101- KT8I IS/- PX25 251- UBF89 716 OZ4 51- 6CH6 101. 7H7 7/6 30F5 101- 
EF183 18r- KT88 211- PY31 151- UBL2I 2I/- A7 11/6 6D2 41- 7K7 816 30FLI 1016 
EFI84 14/- L63 5r- PY32 1216 UCC84 1016 CI 8r6 6D6 5/6 7Q7 101- 30L1 9/6 
EK32 8/6 LN152 9r- PY80 716 UCC85 7/6 C2 91- 6E5 10r- 7R7 I21- 30L15 1116 
EL2 211- LN309 1216 PY8I 716 UCF80 1316 C3 916 6F1 10/6 757 101- 30P4 211- 
EL3 211- LZ319 12/6 PY82 716 UCH2I 211- C5 10/6 6F6 619 7Y4 716 30P12 IO/- 
EL6 211- MKT4 1716 PY83 816 UCH42 9/6 D5 816 6F1 I 101- 8D3 41- 30P16 9/- 
EL32 4/6 MS48 17/6 PZ30 1816 UCH8I 81- D6 IOI. 6F12 41- 9BW6 12/6 30PL1 IS/- 
EL33 101- MVSPEN Q59510 101- UCL82 101- HS 916 6F13 10r- 0C1 1216 30PL13 1216 
EL34 IS/- I7/6 Q515015 101- UCL83 1316 L4 51- 6F14 I0/- 0C2 174 35L6GT 816 
EL35 I01- MVSPENB R2 10/- UF4I 716 LNS 416 6F15 12/6 OH IS/- 35W4 716 
EL37 17/6 1716 R3 101- UF42 716 N5 9/6 6F19 12/6 OF3 IS/- 35Z3 10/6 
EL38 21/. MUI4 91- R12 816 UF80 71- RS 7/6 6F23 104 OF9 12/6 35Z4 7/6 
EL4I I0r- MX40 I51- R16 17/6 UF85 716 54 8/- 6F33 Sr6 OLDII 151- 35Z5 816 
EL42 I0r- N18 81- R19 191- UF86 1216 SS 716 61-16 2/- 0LDI2 101- 40SUA 15r- 
EL81 12/6 N37 14/- R20 191- UF89 6/6 T4 4/- 615 4/6 OP13 IV- 415TH 2Ir- 
EL84 619 N78 1716 5130 716 UL41 816 U5 519 615GT 416 0P14 191- 42 12/6 
EL85 IOI. N108 181- SP4I 316 UL44 211. 2P 24/9 616 3/6 OP18 151- SOCS 101- 
EL90 816 N308 201- SPEI 3r6 UL46 14/6 3A4 5/- 6J7 51- IDS 2316 50L6 8r6 
EL9I 41- N339 151- SU2150 251- UL84 71- 3A5 10/6 6J7GT 716 2A6 616 50CD6G 
EL95 10/6 N369 10/6 SU2150A UL85 7r6 3Q4 8r- 6K7 2r- 2AH8 9/- 36/6 
EM80 8/6 OD3 S/- 25/- UM80 10/6 3Q5 91- 6K7GT 8/6 2AT6 7r6 53KU 1216 
EM81 816 OZ4 516 T41 151- URIC 151- 3S4 71. 6K8 5r- 2AT7 Sr- 75 8/- 
EM84 916 P2 10r- TDD4 1216 UU6 191- 3V4 8/- 6K8GT 9r6 2AU7 816 78 7/6 
EM85 101- PABC80 131- TDD13C UUS 211- 5U4 4/- 6K2S 181. 2AX7 7/6 80 91- 
EY51 816 PCC84 91- 1716 UU9 7/6 5V4 719 6L1 13/- 2AU6 1716 85AZ 1216 
EY8I 816 PCC85 916 TH41 241- UYIN 1216 5Y3 8/6 6L6 74 28A6 7/6 185BT 301- 
EY83 I51- PCC88 IS/- TY86F 12/6 UY2I 15/6 5Y3GT 816 6LI8 101. 2BE6 716 305 916 
EY86 816 PCC89 916 U10 91- UY41 7/6 5Z4 9/6 6L19 1716 281-17 101- 807BR 5r- 

METAL RECTIFIERS 

I4RA I-2-8-2 17/6 (FC3I) 14A97 25/- 

I6RC I-I-16-I 816 14A100 27/- 

I4RA 1-2-8-3 191- (FC3I) I6RD 2-2-8-1 121- 

18RA I-1.16-1 616 (FCI16) I6RE 2-I-8-1 816 

18RA I-2-8-I II/- 18RA I-I-8-1 4/6 

18RD 2-2-8-1 I51- (FC124) 

SPECIAL OFFER 
EABC80 61-, EAC9I 4/-, EB9I 41-, EBF89 816, ECC8I 519, 
ECC85 81-, ECC9I 41-, ECH8I 81-, EBC33 416, EF39 41-, 
EF50 3/6, EF80 51-, EF85 5/-, EF91 41-, DF9I 41-, EL84 6r9, 
PCC89 9/6, PL84 91-, UABC80 71., UBF89 7/6, UF4I 716, 
UL41 8r6. UF89 616, UL84 71-, UY85 71., W81 61-, 
OZ4 Sr-, 5U4 41-, 6AQ5 6r6, 6BA6 6r-, 6BE6 6r-, 
6D2 4/-, 6K7 2/-, 6K8 5l-, 6L6 716, 6Q7 616, 6SL7 616, 
6SN7 516, 6V6 416, 6X5 5/-, 8D3 41-, 807 51-, I2AT7 5r-, 
I2AH8 9r-, 128A6 7/6, 128E6 716, I2K7 51-, 12Q7 616. 

TERMS OF BUSINESS C.W.O. or C.O.D. OBSOLETE VALVES A SPECIALITY. 
219. PACKING CHARGE ON ALL C.O.D. QUOTATIONS GIVEN ON ANY TYPE 
ORDERS. POSTAGE 6d. PER VALVE NOT LISTED 
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R.S.C. HI -FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN HALF AN HOUR 
The Recorder incorporates the Latest Collaro Studio Taper 

rated 3iptor. h TLin Spool, áX 
High h Quality Tape Amplifier listed £12.12.0 High Flux P.M. Speak of 

Best quality Tape listed 22/6, and a Handsome Portable carrying Cabinet with latest attractive two- 
tone polychrome finish, size 18 x 13 x ein. high. listed £4.10.0, and circuit. Total cost if toorchased 
individually approximately £40. Performance equal to units In the £60.180 class. S.A.E. for leaflet. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH -PULL ULTRA LINEAR 
OUTPUT "BUILT-IN" TONE 
CONTROL PRE -AMP STAGES 
Two input sockets with associated 
controls allow mixing of "mike" and 
gram as in A10. High sensitivity. 
Includes 5 valves, ECC83, ECC83, 
EL84, EL84, 5Y3. High Quality sec- 
tionally wound output transformer 
specially designed for Ultra Linear 
operation and reliable small con- 
densers of current manufacture. IN- 
DIVIDUAL CONTROLS FOR BASS 
AND TREBLE Lift" and "Cut ". 
Frequency response + 3 D.B. 30-30,000 

Hc 
cs. Six negative feedback loops. 
um level 60 D.B. down. ONLY 23 

millivolts INPUT required for FULL 
OUTPUT. Suitable for use with all 
makes and types of pick -ups and 
microphones. Comparable with the 
very best designs. For STANDARD or LONG PLAYING RECORDS For 
MUSICAL INSTRUMENTS such as STRING BASS, GUITARS, etc. 
OUTPUT SOCKET with plug provides 300 v. 30 mA. and 6.3 v. 1.5 a. For supply of la 
RADIO FEEDER UNIT. Size approx. 12- 9-71n. For A.C. mains 200 -250 v. 50 c.o.s. Output 
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring diagrams supplied. Only 8 one Carr . 

built 51/- extra). (Or 
If 
ON A.SSEyMBLED UNITS. 

cover with 
24/9, nd 9 monthly paypmentsrof 2A/9. Send 

B.A.E. for illustrated leaflet detailing Ready -to-assemble Cabinets, Speakers. Micro- 
phones, etc., with cash and credit terme. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereo- 
phonic amplifier high hanne(oal 1watts) g Seit 50 mli- 
volts. suitable for all crystal stereo heads. Ganged 
Bass and Treble Controls give equal variation of "lift" 
and "cut ". Provision is made for use as straight 
(monaural) 10 watt amplifier. Valve line -up ECC83, 
ECC83, EL84, EZ81. Outputs for 2-3 ohm speakers. 
Point-to -Point wiring diagrams and in- $ uns. structions supplied. Send S.A.E. for leaflet. 
Full constructional details and price list 2/e. Carr. 10 / -. 

Kit can be supplied assembled, ready for use, for 59/6 extra. 

25i 
GNS. 

Carr. 
17/6 

H.P. TERMS. Deposit 15.7.6 and 12 
monthly payments of 2 gns. Cash price 
if settled in 3 months. 

TELEVISION RECTIFIERS 250 v. 
200 mA. small size. Only 6/9 each. 
COLLARO CONQUEST 4 -SPEED 
AUTO -CHANGER, with high fidelity 
Studio pick -up. Latest model. For 
200 -250 v. 60 c.o.s. A.C. mains. Oar . 
price £6.19.6. Carr. 5/6. 

COLLARO RC 457 4 SPEED MIXER 
AUTO -CHANGERS. Turnover Studio 
Pick -up head, for 200 -250 v. A.C. £7.19.6. 
Carr. 4/6. 
THE SKYFOUR T.R.F. RECEIVER. 
A design of a 3 valve long and medium 
wave 200-250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 
6K7. SP61, 8V6G. Selectivity and quality 
excellent. Simple to construct. Point -to- 
Point wiring diagrams, instructions and 
parts list, 1/9, maximum building costs 
54.19.8, inc. attractive Walnut veneered 
wood cabinet 12 x II x Olin. 
GL3A MINIATURE 2-3 WATT GRAM 
AMPLIFIER. For use with any single 
or auto- change unit. Output for 2-3 ohm 
speaker. For 200 -250 v. A.C. mains. Size 
113 x 21 x Bin. Controls: Vol. and Tone 
with switch. Only 59L8. 

R.S.C. BATTERY CHARGING EQUIPMENT 
HEAVY DUTY CHARGER KIT 
8/12 v. 6 amps. variable output. 
Consisting of Mains Transformer 
0 -200- 230 -250 v.: F.W. (Bridge) 
Selenium Rectifier: Ammeter, 
Variable Charge Rate Selector 
Panels, Plugs, Fuses. Fuseholder 
and circuit, 59/9. Carr. 4/6. 

DEAF AID EARPIECES. Low 
Impedance with lead, 8/9. High 
Impedance Crystal 8/9. 

MICROPHONE INSERTS. Crystal 
type 8/9. 
SOLDERING MONS. 230 -250 v. 30 
watts. First quality. For Radio 
work, 19/9. Spare elements and bits 
available. 

IIAssembled 6 v. 
or 12 v. 4 amps. 
Fitted Ammeter and 
variable charge rate 
selector. Also selec- 
tor plug for 6 v. or 
12 v. charging. Lou- 
vred steel case with 
stoved blue hammer 
finished. Fused AG 16 and ready for 
use with Carr. 5/- 
mains and output leads. Terms: 
Deposit 13/3 and 5 
monthly payments 
13/3. 6/12 v. 3a., all 
facilities as above. 
Only 59/9, carr. 3/9. 

All for A.C. Mains 200- 250v., 50ccs. 
Guaranteed 12 months. 

ASSEMBLED BATTERY CHARGER KITS 
CHARGERS Consisting of Mains Trans- 

former. F.W. Bridge, Metal 
Rectifier, well ventilated steel 
case. Fuses. Fuse -holders, 
Grommets, panels and circuit. 
Carr. 3/6 extra. 
6v. or 12v. 1 amp 24/9 
As above, with Ammeters 32/9 
6 v. 2 amps 25/9 
6v. or 12v. 2 amps 81/6 
6 V. or 12 v. 2 amps. inclu- 

sive of Ammeter 42/9 
8 v. or 12 v. 4 amps 49/9 
6 v. or 12 v. 4 amps. with 
Ammeter and variable charge 
rate selector 59/9 
CHARGER AMMETERS. 
0,15 a., 0-3 a., 0-4 a., 0-7 a., 
0-25 a., 0.60 a. 8/9. 

6 v. or 12 V. 
2 amps. 

Fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Ready for use with mains 
and output 
leads. 
Double Only 
Fused 48 IÌ / Carr. 3/9 

R.S.C. MAINS TRANSFORMERS nnARARTEED) 
interleaved and Impregnated. Prim- 
'tries 200-230-250 v. 50 c/s. Screened 
TOP SHROUDED DROP THROUGH 
250-0-250 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a.. 17/9 
350-0-360 v. 80 mA, 6.3 v. 2 a, 6 v. 2a.. 18/9 
250-0-250 v. 100 mA. 8.3 v. 2 a. 6.3 v. 1 a 21/9 
250-0-250 v. 100 mA, 6.3 V. 3.5 a, C.T. .. 19/9 
250-0-250 v. 100 mA, 8.3 v. 4 a, 5 v. 3 a.. 25/9 
300-0-300 v. 130 mA 8.3 V. 4 a, 8.3 V. 1 a, 

for Milliard 510 
mA, 

.. .. 29/9 
300-0300 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a.. 26/9 
3500.350 v. 100 mA, 6,3 v. 4 a, 5 v. 3 a.. 26/9 
360-0-350 v. 100 mA, 6.3 v. 4 v. 4 a, C.T. 

0-4-5 v. 3 a.. . . .. .. 28/9 
350-0.950 v. 150 mA, 6.3 v. 4 a, 5 v. 3 a.. 29/9 
FULLY SHROUDED UPRIGHT 
2500-260 v. 60 mA, 6.3 v. 2 a, 5 v. 2 a, 

Midget type 21-33m. ,. 17/11 
2604250 v. 100 mA, 6.3 v. 4 a, 5 V. 3 a.. 27/9 
300-0.900 v. 100 mA, 8.3 v. 4 a, 5 v. 3 a 27/11 
350.0.350v.100 mA, 8.3v.4a,5v.3a 27/11 
360-0-350 v. ]SO mA, 6.3 v. 4 a, 5 v. 3 a.. /9 
425-0-425 v. 200 mA, 6.3 v. 4 a, C.T. 

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

FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 c /s. primaries 6.3 v. 
1.5 a. 5191 e.3 v. 2 a, 7/8; 0 -4-6.3 v. 2 a, 7/9; 
12 v. 1 a. 7/11; 6.3 v. 3 a. 8/11; 6.3 v. 6 a, 
17/6; 12 v. 1.5 a twice, 17/8. 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 

384 etc. .. .. 3/9 
Small Pentode. 5000 to 30 .. .. 3/9 
Small Pentode 7 /8,0000 to 30 .. 8/9 
Standard Pentode 5.0000 to 30 .. 5/9 
Standard Pentode 7/8,000 to 30 .. 5/9 
10,0000 to 30 .. . 5/9 
Push -Pull 8 watts, EL84, or 6178 to 

3% or matched to 150 9/9 
Push -Pull 10-12 watts to match 6V6 

or EL84 to 3-5-8 or 15% .. . 19/9 
Following types for 3 and 150 speakers: 
Push-Pull 10-12 watts 6V8 or EL84 .. 18/9 
Push -Pull -15-18 watts, 61.6, KT66 .. 22/9 
Push-Pull for Mullard 610 Ultra 

29/9 
Push Pull 20 watts, sectionally 

wound, 61.8. KT66, eta .. .. 49/9 

MIDGET MAINS 
Primaries 200 -250 v. 50 c /s. 
250 v. 60 mA, 8.3 v. 2 a ., ..11/9 
250-0-250 v. 60 mA, 6.3 v. 2 a. .. .. 12/9 
Both above size 21 x 2I x 2iins. 
SMOOTHING CHOKES 
150 mA, 7 -10H 250 ohms .. .. .. 11/9 
100 mA, 10 H 200 ohms .. .. .. 8/9 
80 mA, 10 H 350 ohms ,. .. .. 5/9 
60 mA, 10 H 400 ohms .. 4/11 
PARMEKO POTTED TYPES 
200 mA, 12 H 100 ohms ., .. .. 16/9 
120 mA. 30H200ohms .. .. ..18/9 
120 mA, 8 H 50 ohms .. 13/9 
CHARGER TRANSFORMERS 
All with 200- 230 -250 v. 50 c/s Primaries: 
0-9-15 v. 13 a. 11/9; 0 -9-15 v. 2 a, 14/9: 0-9-15 
v. 3 a, 18/9: 0-9-15 v. 5 a, 19/9; 0-9-15 v. 
6 a, 23/9: 0 -9-15 v. 8 a, 28/9. 
AUTO (Step up /Step down) TRANS. 
0- 110/120- 230/250 V. 50-80 watts. 13/9; 
150 watts, 27/9. 250 watts 39/9. 
MICROPHONE TRANSFORMERS 
120:1 high grade. clamped, 8/9; 1211:1 
Potted. Mn -metal screened. 9/9. 
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January, 1962 PRACTICAL WIRELESS 771 

R.S.C. (Ma L d.ter) LIVERPOOL, LEEDS, BRADFORD, MANCHESTER 

R.S.C. AI2 STEREOPHONIC AMPLIFIER KIT WITH TWIN SPEAKERS 
A complete set of parts to construct a good quality Stereo amplifier with an undistorted output total 6 watts. For A.C. mains input of 200 -250 v. Outputs for matched 2 -3 ohm speakers. Sensitivity 130 m.v. Ganged Gns. Vol. and Tone Controls. Preset balance control. Full instructions 
and point -to -point wiring diagrams supplied. Carr. and pkg. 6/- 
STEREO EQUIPMENT OFFER- 
Comprising AI2 Kit, 2 Jason £6.19.6 otal cost ó parts Inc) ding 

Radio Tuner 
Tuning 91n. L /Speakers, 

and Acos T/O Stereo head Carr. 7/6. dial, Escutcheon, etc. 26.19.6. suitable most pickups. 
PICK-UP ARMS complete with Hi -F1 
turnover crystal head. Acos GP54. Limi- 
ted number brand new, perfect at approx. 
half price. Only 29/11. 
ACOS CRYSTAL MICROPHONES. 
Mio40 stand or desk. Listed 33/ -. Only 27,9. 
39-1 Stick type. Listed 3 gns. Only 39/8. 
R.S.C. 30 WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with self -contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db. down. Frequency response±3 db. 
30- 30.000 c /s. A specially designed 
sectionally wound ultra linear output 
transformer is used with 807 output 
valves. All components are chosen for 
reliability. Six valves are used EF86, 
EF86, ECC83, 807, 807, GZ33. Separate 
Bass and Treble Controls are provided. 
Minimum input required for full output 
is only 12 millivolts so that ANY KIND 
OF MICROPHONE OR PICK -UP IS 
SUITABLE. The unit is designed for 
CLUBS, SCHOOLS THEATRES, 
DANCE HALLS or OUTDOOR FUNC- 
TIONS, etc. For use with Electronic 
ORGAN, GUITAR, STRING BASS 
etc. For standard or long -p laying records. 
OUTPUT SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT. 
An extra input with associated vol. 
control isiprovided so that two separate inputs such as Gram. and 'Mike' can be 
mixed. Amplifier operates on 200 -250 v. 
50 c /cs. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete kit of 

Darts with fully punched 
Gns. chassis and point -to -point 

wiring diagrams and in- 
structions. If required 

Carr. 10 /- perforated cover with 
carrying handles can be 
supplied for 19/9. The 

amplifier can be supplied, factory built 
with EL34 output valves and 12 months 
guarantee, for 14 Gns. 
TERMS: DEPOSIT 33/9 and 9 monthly 
payments of 33/9. 
Suitable microphones and speakers 
available at competitive prices. 

11 

FULL RANGE OF LINEAR AMPLI- 
FIERS ALWAYS IN STOCK. 
COLLARO JUNIOR 4 -speed single 
player units and Hi -Fi crystal pick -up 
with turn -over head, 23.19.6. 
B.S.R. UAB 4 -SPEED AUTO - 
CHANGERS with Hi -fi turnover pick- 
up head. 26.19.6. Carr. 5/ , 

LINEAR L45 MINIATURE 4/5 WATT 
QUALITY AMPLIFIER. Suitable for use 
with any record playing unit, and most 
microphones. Negative feed -back 12db. Separate Bass and Treble Controls. For A.C. 
mains input of 200 -250 v. 50 c /cs. Output for 
2-3 ohm speaker. Three miniature Mullard valves used. Size of unit only '7-5-Min. high. 
Guarant'd for 12 months. Only 25.19.6. Send 
S.A.E. for illustrated leaflet. Terms: Deposit 
22/8 and 5 monthly payments of 22/6. 

R.S.C. 4-5 

12ín. 10 WATT HIGH QUALI'l'i 
LOUII- 

SPEAKER 
IN 

POLISHED 
WALNUT 

FINISHED 
CABINET 

Gauss 12,000 
I nes.Speech 
oil 3 ohms 

,r 15 ohms. 
Unly 24.19.6 
Carr. 5/ -. 
Terms: De- 
posit 11/3 

and 8 monthly payments of 11/3. 12ín. 20 WATT HI -FI LOUD- SPEAKERS IN CABINETS. Size 18 x 
18 x 10in. Finish as above. Terms: Deposit 
17/9 and 9 monthly payments of 17/9. Only . Carr. 8/18: 27.19. 

HIGH-GAI WATT A5 HI IFIER 
A highly -sens tive 4 -valve quality amplifier for the home, small e ub. etc. Only 50 millivolts input is re- quired for full output so that it is suitable for use with the latest high fidelity pick -up heads, in addition to all other types of pick -ups and practically all 'mikes'. Separate Bass and Treble Controls are provided. These give full long -playing record equalisation. Hum level is negligible being 71db. down 15db. of Negative feedback Is used. H.T. or 300 v. 25 mA, and L.T. or 6.3 v. 1.5 a. is available for the supply of a Radio Feeder Unit, or Tape -Deck pre -amplifier. For A.C. mains input of 200- 230 -250 v. 50 c /s. Output for 2 -3 ohm speaker. Chassis is not alive. Kit is complete in every detail and Includes fully punched Chassis (with base plate) with Blue hammer finish and point -to -point wiring diagrams and instructions. Exceptional value at only 24.15.0, or assembled ready for use 25/- extra. plus 3/6 carr.; or Deposit 22/6 and 

5 monthly payments of 22/6 for assembled unit. 

R.S.C. PORTABLE GUITAR 
AMPLIFIERS. (For 200 -250v. A.C. Mains) Junior 5 watts High Quality output. 
Separate Bass and Treble "Cut" and "Boost" controls. Sensitivity 16 m.v., 
Twin inputs. High Flux 8ín. Loudspeaker built-in ". Handsome. strongly made 
Cabinet (size approx. 14 x 14 x lin.) finished in attractive and durable policrome, and fitted carrying 

Ve í9e6 handle. Terms. 
Deposit 81 and 9 
monthly payments 
of 21. Carr. 10 /- Senior 10 watts High Fidelity output 
Separate Bass and Treble "Cut" and "Boost" Controls. Twin separately 
controlled high gain inputs so that 
two instruments such as Guitar and String Bass can be used at the same 
time. Two loudspeakers are incorporated, 
a high Flux 12ín. for Bass notes and a 
7 x 4 m. elliptical for Treble. Cabinet is 
well made and finished as Junior model. 

HIP Terms 9M. 15Gns. 
9 monthly payments of 34/9. Carr. 10 /.. Super HI -FI 15 Watt. All facilities as 
10 watt. Cabinet size 18 x 18 x 101ns. 
Terms: Deposit 22.11.6, and nine monthly 
payments of 51/6. Cash 22 gns. Carr. 12/8. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BM1. An all -dry 
battery eliminator. 
Size 51 x 41 x 2ín. 
approx. Completely 
replaces battery sup- 
plying 1.4 v. and 90 v. 
where A.C. mains 200 - 
250v. 50 c/s is avail- 
able. Suitable for all battery portable 
receivers requiring 
1.4 v. and 90 v. This 
includes latest low 
consumption types. 
Complete kit with diagrams, 
ready to use, 48/9. 

Type BM2. Size 8 x 51 
x 2iin. Supplies 120 v. 
90 v. and 60 v., 40 mA. 
and 2 v. 0.4 a. to 1 amp. 
fully smoothed. There- 
by completely re- 
placing both H.T. batteries and L.T. 
2 v. accumulators 
when connected to 
A.C. mains supply 
200-250 v. 50 c /s. 
SUITABLE FOR ALL 
BATTERY ItECEI- 

39/9. or VERS normally using 2 v. accumulator. 
Complete kit of parts with diagrams and 
instructions. 49/9, or ready for use, 59/6. 

R.S.C. BASS REFLEX CABINETS, JUNIOR MODEL. Specially designed for W.B. HF1012 Speaker, but suitable for any good quality loin. speaker. Acousti- cally lined and ported. Polished walnut veneer finish. Size 18 x 12 x loin. Hand- some appearance. Ensure superb repro - ductiop for only 23.19.6. 
STANDARD MODEL. As above but for 
12ín. speakers. Size 20 x 15 x 13ín. Espe- cially recommended for Plessey Dual Concentric Speaker, 25.19.6. Suitable legs with brass ferrules. 2p5/- per set of 4. PLESSEY DUAL CONCENTRIC 121n. 
15 ohms HIGH FIDELITY SPEAKER 
(12,000 lines) with built -in tweeter (com- 
pletely separate elliptical speaker with choke, condensers, etc.) providing extra- ordinarily realistic reproduction when 
used with our All or similar amplifier. Rated 10 watts. Price only 25.19.6. P.M. SPEAKERS. 2-3 ohm. 241n. Perdio 
81x951n n25 /9. 10inii22. 10 

xe6in. 29/9. 
12ín. 29/11. 10in. W.B. 'Stentorian" 
3 or 15 ohms type HF1012 10 watts, hi- 
fidelity type. Recommended for use with 
our All Amplifier. 24.12.9. 121n. R.A. 
3 ohms 10 watts (12,000 Unes), 59/8. TWEETERS. Plessey 30 19/9, 150 25/9. HI -Fl CRYSTAL PICK -UP HEADS. 
(Turnover type with sapphire stylus.) 
Acos. Standard replacement for Gar- 
rard and B.S.R. B.S.R. Ful -fi. Garrard 
GC2, 19/9. Acos. Stereo -Monaural 49/9. 
R.S.C. EQUIPMENT CABINET. Dimen- 
sions and outer appearance identical with Standard Bass Reflex Cabinet. Top hinged. 
Bass board adjustable. Will take Tape 
Deck or Player Unit, and Amplifier plus 
F.M. or A.M. /F.M. Unit. Only 6 gns. SUPERIIET FEEDER UNIT. Design of 
a high quality Radio Tuner Unit (specially 
suitable for use with any or our Ampli - 
tiers). Delayed A.V /C. Controls are 
Tuning, W /Ch. and Vol. Only 250 v. 15 mA. 
H.T. and L.T. of 6.3 v. 1 amp. required from 
amplifier. Size of unit approx. 9- 6-7ín. 
high. Simple alignment procedure. Point- 
to-Point wiring diagrams. instructions 
and priced parts list with illustration, 2/6. 
Total building cost 24.15.0. For leaflet 
send S.A.E. 

LINEAR TAPE PRE-AMPLIFIER 
Type LP /1. Switched Negative feedback equalisation. Positions for Record lin. 
311n., 7í1n. and Playback. EM84 Record 
Ing Level Indicator. Designed primar- 
ily as the link between a Collaro Tape 
TranscrIptor and a high fidelity ampli- 
fier, but suitable for almost any Tape 
Deck. Only 9 gns. S.A.E. for leaflet. 

TERMS: O.W.O. or C.O.D. No C.O.D. under 11. Poet 1'9 extra under 152. 318 extra trader Cl. 
Open 9 to 8. Weds, until 1 p.m., except Manoheater open all week. Trade .applied. B.A.E. with all enquiries. 

R.S.C. 
Mail Orders to 29 -31 Moorfield Road, Leeds 12. 
Personal shoppers to any of branches below- 

(Manchester) 73 Dale 5 -7 County (Mecca) 8-IO Brown St. 56 Morley Street, 
Ltd. Street, Arcade, Briggate, (Market St.), (Above Alhambra 

Liverpool 2 Leeds I Manchester 2 I Theatre), Bradford 
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772 PRACTICAL WIRELESS January, ,1%2 

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

EXPRESS POSTAL SERVICE. ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. TELEPHONE AND 
TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M. 

OA2 1716 
0B2 1716 
OZ4 51- 
IAS 61- 
IA7GT 121- 
ICS 1216 
1D6 1016 
1G6 1716 
IHSGT 1016 
IL4 3/6 
1LD5 5/- 
1LN5 51. 
IN5GT 10,6 
IRS 616 
154 91- 
155 6r- 
1T4 316 
IÚ5 61- 

2P 2712 
3A4 6,- 
3A5 10,6 
387 12/6 
3D6 51- 
3Q4 716 
3Q5GT 9/6 
354 71- 
3V4 716 
5R4GY 1716 
5U4G 6/6 
5V4G 101. 
5Y3 6/6 
5Z3 2015 
5Z4G 91- 
6M IO/6 
6A8 91- 
6AC7 4,- 
6AG5 5,6 
6AG7 7,6 
6AK5 8/- 
6AL5 4/- 
6AM6 4/6 
6AQ5 716 
6AT6 71- 
6AU6 I0/- 
6B8 5,- 
6BA6 716 
6BE6 61- 
6BG6G23110 
6BH6 8,- 
61316 6'. 
6BQ7A I5 1 
613R7 1216 
6BR8 1911 
6BW6 816 
6BW7 6,- 
6C4 5,- 
6C5 616 
6C6 6/6 
6C9 1316 
6C10. 91- 
6CD6G 3715 
6CH6 9,- 
6D6 616 
6E5 1216 

6F1 27/2 
6F6G 71- 
6F12 416 
6FI3 1116 
6F23 1016 
6F24 1216 
6F33 716 
6H6 31- 
6J5 51- 
6J6 516 
617G 61- 
6J7GT 10/6 
6K7G 51- 
6K7GT 6,- 
6K8GT 1016 
6K8G 6/6 
6K25 20,5 
6L1 23,10 
6L6G 8I- 
6L6M 9/6 
6L7GT 7/6 
6L18 13/- 
6LD20 16/4 
6N7 81- 
6P28 27/2 
6Q7G 6/6 
6Q7GT 111- 
6R7G I0 /- 
6SA7GT 816 
6SC7 7/6 
6SG7GT 81- 
6SH7GT 81- 
6SJ7GT 8r- 
6SK7GT 61- 
6SL7GT 6/6 
6SN7GT 5,6 
65Q7GT 91- 
65S7GT 81- 
6U4GT 12/6 
6U5G 716 
6U7G 816 
6V6G 7r- 
6V6GTG 81- 
6X4 51- 
6X5GT 61- 
6/30L2 101- 
787 816 
7C5 81- 
7C6 81- 
7H7 81- 
7R7 1216 
757 916 
7V7 816 
7Y4 7/6 
8D2 3/6 
9BW6 15,8 
902 4/ 
0CI 131. 
0C2 27/2 
OF1 2712 
OLD!! 1614 
OPI3 151. 
0P14 19/9 
2A6 5t- 

12AC6 1S /8 
12AD6 1718 
12AE6 14/3 
12AH7 81- 
12AH8 1216 
I2AT6 716 
12A17 61- 
12AU7 6/6 
I2AX7 7/6 
128A6 81- 
128E6 91- 
128H7 2119 
I215GT 416 
1217GT 916 
12K5 1814 
I2K7GT 516 
I2KBGT 141- 
I2Q7GT S/- 
12SA7 8/6 
12SC7 816 
125G7 71- 
1251-17 816 
12517 816 
12SK7 61- 
12SQ7 1116 
12SR7 8/6 
12Y4 10,6 
19AQ5 1016 
19H1 101- 
20D1 15/8 
20F2 27,2 
20LI 27,2 
20P1 27,2 
20P3 23110 
20P4 2712 
20P5 23110 
25A6G 10,6 
25L6GT 101- 
25Y5G I01- 
25Z4G 916 
25Z5 9/6 
25Z6G 101- 
275U 201S 
28D7 7r- 
30C1 81- 
30F5 61- 
30FLI 101- 
30L1 81- 
30L15 11,6 
30P4. 121- 
30P12 716 
30PLI 1016 
30PLI3 1316 
35A5 21/9 
35L6GT 916 
35W4 716 
35Z3 1911 
35Z4GT 6/- 
35Z5GT 91- 
43 101- 
5005 101- 
50CD6G 

37r5 
50L6GT 916 

77 81- 
78 616 
80 ' 91- 
83 IV- 
85A2 161- 
90AG 67/6 
90AV 6716 
90C1 161- 
90CG 37/6 
101 13/6 
15082 181- 
185BT 341- 
304 1016 
305 1016 
807 716 
956 31- 
1821 I71- 
4033L 12/6 
5763 12/6 
7193 S/- 
7475 7/6 
9002 5r6 
AC /PEN 

5 -pin 23/10 
7 -pin 151- 

AC2PEN/ 
DD 12,6 

AC6PEN 716 
AC /TP 341- 
ATP4 5r- 
AZI 19/1 
AZ3I 10,- 
AZ4I 1413 
B36 I5,- 
8L63 716 
CI 1216 
CIC 1216 
CBLI 27/2 
CBL3I 23/10 
CCH3523110 
CK506 616 
CL33 19/9 
CV63 10,6 
CYI 1911 
CY3I III- 
DIS 1016 
DAC32 I0 /6 
DAF9I 61- 
DAF96 816 
DD41 1413 
DET25 716 
DF33 .10/6 
DF66 15I- 
DF91 3,6 
DF96 816 
DF97 91- 
DH63 616 
DH76 51- 
DK32 121- 
DK9I 6/6 
DK92 9r- 
DK96 8/6 
DL33 9,6 
DL66 17,6 

DL68 IS /- 
DL72 151- 
DL92 71- 
DL94 7/6 
DL96 8/6 
DM70 716 
E8OF 30/- 
E83F 301- 
EI8OF 3416 
EA50 21- 
EA76 916 
EA8C80 91- 
EAC9I 416 
EAF42 9/ 
EB34 2,6 
EMI 8/6 
EB91 4r- 
EBC3 23/10 
EBC33 5/ 
EBC41 8,6 
EBC8I 81- 
EBF80 91- 
EBF83 1413 
EBF89 9/6 
EBLI 3016 
EBL2I 23/10 
EBL3I 23/10 
EC52 5l6 
EC54 6/- 
EC70 1216 
EC8I 27/6 
EC92 1317 
ECC32 516 
ECC33 816 
ECC34 25/2 
ECC35 816 
ECC4023110 
ECC8I 6,- 
ECC82 616 
ECC83 716 
ECC84 91- 
ECC85 816 
ECC88 18,- 
ECF80 10/6 
ECF82 10/6 
ECF86 2015 
ECH3 2712 
ECH2I 23110 
ECH35 616 
ECH42 9/- 
ECH8l 91- 

.ECH83 14/3 
ECL80 9/- 
ECL82 1016 
ECL83 19/9 
ECL86 IV - 
EF9 23/10 
EF22 14/- 
EF36 41 
EF37A 8/ 
EF39 516 
EF40 151- 
EF4I 9r- 
EF42 1016 

EF50(A) 71- 
EF50(E) 51- 
EF54 51- 
EF73 1016 
EF80 6/- 
EF85 6/- 
EF86 10/6 
EF89 91. 
EF9I 416 
EF92 416 
EF97 1317 
EF98 13/7 
EF183 19/1 
EF184 1216 
EK32 816 
EL32 51- 
EL33 12/6 
EL34 15/- 
EL38 2712 
EL4I 91- 
EL42 10/6 
EL8I 171- 
EL83 2015 
ELM 7/6 
EL85 1413 
EL86 1718 
EL9I 51- 
EL95 10,6 
EL820 19/1 
EL82I 27/2 
EL822 1916 
EM34 9/6 
EM7I 23110 
EM80 91- 
EM8I 9r- 
EM84 10/6 
EM85 1718 
EN3I 531- 
EY51 91- 
EY83 171- 
EY84 141- 
EY86 

1 

9,- 
EZ35 61- 
EZ40 7/- 
EZ4I V. 
EZ80 71- 
EZ8I 71- 
FC4 IV- 
FW4/500816 
FW4/800816 
GU50 4116 
GZ30 91- 
GZ32 10,- 
GZ33 20rS 
GZ34 141 - 
GZ37 2015 
HABC80 

1316 
H12 7/6 
HL23 1518 
HL23DD 716 
HL42DD 

1919 
HN309 2512 

HVR2 201- 
HVR2A 61. 
KF35 816 
KL35 8,6 
KLL32 2512 
KT2 51- 
KT33C IOr- 
KT36 30/7 
KT4I 23/10 
KT44 1216 
KT6I 1216 
KT63 71- 
KT66 IS/- 
KT88 241- 
KTW6I 616 
KTW62 716 
KTW63 6,6 
KTZ4I 81- 
KTZ63 7/6 
L63 6/- 
MH1.4 7,6 
MHLD61216 
ML4 816 
MS4B 23110 
MUI2 /14 81- 
N37 23,10 
N78 2015 
NI08 23,10 
N308 21/11 
N339 15/- 
P61 316 
PABC801413 
PCC84 81- 
PCC85 916 
PCC88 181- 
PCC89 1116 
PCF80 B. 
PCF82 1016 
PCF84 I7/- 
PCF86 151- 
PCL82 10 /- 
PCL83 10,6 
PCL84 1216 
PCL85 171- 
PCL86 171_ 
PENA423110 
PEN4DD 

27,2 
PEN25 416 
PEN45 1916 
PEN46 7/6 
PEN383 

23110 
PEN /DD 

4020 341- 
PL33 1919 
PL36 121- 
PL38 27/2 
PL81 1016 
PL82 7,6 
PL83 91- 
PL84 131- 
PL820 1911 
P1184 17/8 

PX4 1016 
PY3I 171- 
PY32 1216 
PY80 716 
PY8I 816 
PY82 71- 
PY83 816 
PY88 1317 
PZ30 20/5 
QP2I 71- 
QP25 1416 
QSI50 /15 

10,6 
RI2 91 
R18 141- 
R19 2015 
RGI /240A 

54/- 
RK34 776 
SP4(7) 1416 
SP41 316 
SP42 1216 
SP6I 3,6 
SU25 2712 
T4I 91- 
TDD4 1216 
TH4I 2712 
TP22 IV- 
TP25 151- 
TP2620 341- 
TY86F 1317 
U12/14 816 
U16 101- 
U19 4816 
U22 81- 
U24 3017 
U25 18 /5 
U26 101- 
031 916 
U33 2712 
U35 2712 
U37 27,2 
U45 1316 
U50 616 
U52 6,6 
U54 2015 
U76 61- 
U191 171- 
U201 17r- 
U251 141- 
U28I 2015 
U282 2312 
U301 23,10 
U329 141- 
1.1339 171- 
U403 I7/- 
U404 816 
U801 30/7 
U4020 1911 
UABC80 9,- 
UAF42 916 
UB4I 121- 
U8C41 8/6 
UBC8I 1116 

UBF80 91- 
UBF89 9/6 
UBL21 23/10 
UCC8414111 
UCC85 91- 
UCF80 171- 
UCH2I 23110 
UCH42 9/6 
UCH8I 9/6 
UCL82 1116 
UCL83 19,9 
UF4I 9,- 
ÚF42 1216 
UF80 10,6 
UF85 91- 
UF86 1814 
UF89 91- 
ÚL41 91- 
UL44 2712 
UL46 14/6 
ÚL84 816 
UM4 1718 
UM34 1718 
UM80 1518 
URIC 1911 
UU6 , 2015 
UU8 2712 
UYIN 1911 
UY21 171. 
UY41 716 
ÚY85 71- 
VMP4G 151- 
VMS4B W. 
VP2 12/6 
VP4 ISI- 
VP2B 1416 
VP48 23/10 
VP13C 71- 
VP23 616 
VP4I 61- 
VR105 81 
VRI50 7/6 
VT6IA 5r- 
VT501 Sr- 
W76 S16 
W81M 61- 
W107 19/I 
W729 2015 
X41 IS /- 
X6l(C) 1216 
X63 91- 
X65 1216 
X66 1216 
X76M 141- 
X78 23110 
X79 23110 
X109 1718 
XD(I.5) 6,6 
XFGI 1815 
XFY12 916 
XFY34 181- 
XH(I.5) 616 
XSG(1.5)6,6 
Y63 716 

Z66 1714 
Z77 416 
Transistors 
and diodes 
CGIC 31- 
GG4E 31- 
CG6E 31- 
CG7E 716 
CGIOE 31- 
CGIOE 31- 
GD3, 4, 5, 

6.8 41. 
0A70 31- 
0A73 31- 
0A79 31- 
0A81 3/- 
0A86 41- 
0A91 316 
0A95 3/6 
0A210 I11- 
0A21 I 20,- 
0C16 481- 
0C19 48/- 
0C22 281 - 
0C23 871- 
0C26 251 - 
0C28 251 - 
0C35 25/6 
0C44 Ill - 
0C45 10,- 
0065 22/6 
0066 251- 
0070 6/6 
OC71 6/6 
0072 81- 
0073 161 - 
0075 81- 
0077 I5,- 
0078 B1- 
0081 81- 
0C139 241 - 
OC170 13/6 
0C171 1416 
0C200 16/6 
0C203 241 - 
0CP71 2916 
T11 401 - 
TJ2 45,- 
T13 50/- 
TPI 401 - 
TP2 401- 
TSI 10r- 
TS2 1216 
T53 IS1- 
TS4 241- 
V30/10P 2816 
XAI01 91- 
XAI02 I01- 
XAI03 151 -s 
XAI04 181 - 
XBIO2 61- 
X8I03 616 
X8104 7r- 
XCIO1 616 

PLEASE NOTE THAT WE DO NOT SELL SECONDHAND GOODS OR MANUFACTURERS' REJECTS 
LINE OUTPUT TRANSFORMERS, SCAN AND DEFLECTOR COILS 

Available for Ace, Alba, Ambassador, Argosy, Armstrong, Baird, Banner, Beethoven, Bush, Champion, Columbia, Cossor, Decca, Defiant, 
Dynatron, Ekco, English Electric, Etronic, Ferguson, Ferranti, G.E.C., H.M.V., Invicta, K.B., Marconi, Manteradio, McCarthy, McMichael, 
Mullard, Murphy, Pam, Peto Scott, Philco, Philips, Pilot, Portadyne, Pye, Raymond, Regentone, R.G.D., Sobel!, Stella, Ultra, Vidor, etc. 

Prices from 3916. Please quote full details of model number. Quotation on receipt of S.A.E. or order C.O.D. 
ALL GOODS BRAND NEW, SUBJECT TO FULL MAKERS' GUARANTEE, AND ACTUALLY IN STOCK. 

VOLUME CONTROLS 
Less switch 31 each 
With D.P. switch 416 each. 
10 K 25 K 50 K 100 K 
f mg. f mg. I meg. 2 meg. 

DRMIB 131- 
DRMIB 15 /6 
DRM38 1516 
LW7 21 
RM-0 7,11 

RM -I 
RM -2 

RM-4 
RM -5 

METAL 
5/3 
7,6 

149 
19/6 

RECTIFIERS 
14A86 17,6 
14A97 251- 

14A124 
271- 

- 
14A163 381- 

Full List with ratings 
148130 35r- 
148261 11,6 
I4RA I -2$2 1716 

(FCI01) 
I6RC I -1 -16-1 8/6 

free for S.A.E. 
14RA I -2-8 -3 a11- 

(FC3I) 
16RD 2 -2-8 -I 121- 
I6RE 2 -I-8 -1 8/6 
18RA I -1.8 -1 416 

18RA I -I -16-1 
(FCI16) 

18RA 1 -2-8 -1 
18RD 2 -2.8 -I 

(F 124) 

616 

II1- 
15/- 

JUST OUT. MIDGET SILICON RECTIFIERS. OUTPUT 120 VOLTS AT f AMP. TWO IN SERIES 
AT f AMP. NO LARGER THAN A RESISTOR. 10,6 EACH. 

Standard Can ELECTROLYTIC CONDENSERS Wire -ended tubular 
32 x 32 mfd., 450 v. 519 60 x 250 mfd., 275 v. 916 200 mfd., 275 v. 4/- 8 mfd., 450 v. 119 
50 x 50 mfd., 350 v. 71- 100x400 mfd., 275 v. 1216 16 mfd., 450 v. 219 
64 x 120 mfd., 350 v. 813 100 mfd., 275 v. 3r- 1 100x200 mfd., 275 v. 9/6 32 mfd., 450 v. 319 

GIVE 240 VOLTS 

8 x 8 mfd. 450 v. 31- 
16 x 16 mfd., 450 v. 41- 
32 x 32 mfd., 350 v. 41- 

8 x 16 mfd., 450 v. 319 

Post /packing charge 6d. per item. Orders over E3 post free. C.O.D. 216 extra. Full List, with Terms of Business, 6d. 
Any parcel insured against damage in transit for only 6d. extra. Shop Hours 8.30-5.30. Early Closing Saturday. 
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STERN'S MULLARD DESIGNS 
Designed I» MULLARD- presented lo sCER 'e strictly to enceiaeation 
COMPLETE KIT OF PARTS 
MULLARD "5 -10" MAIN AMPLIFIER 
For use with the MULLARD 2 -valve pre -amplifier with 
which undistorted power output of up to 10 watts is ob- 
tained. We supply SPECIFIED COMPONENTS AND NEW 
MULLARD VALVES, including PARMEKO MAINS 
TRANSFORMER and choice of the latest Ultra -Linear 
PARMEKO or the PARTRIDGE Output Transformer. 
COMPLETE KIT OF PARTS al 0.0.0 
(PAILMEKO Output Trans.). 
ASSEMBLED andp TESTED. £11.10.0 TRANSFORMER 1P.6A.0 

R TERTIDRGAE 
. 

OUTPUT 

MULLARD'S PRE -AMPLIFIER 
TONE CONTROL UNIT 
Employing two EF86 valves, and designed to operate with 
the MULLARD MAIN AMPLIFIERS, but also per- fectly suitable for other makes. 
KITS OF PARTS E 26.6.0 ASSEMBLED AND TESTED 2800 

Supplied strictly to MULLARD'S SPECIFICATION and incorporating: Equalisation for the latest R.1.A.A. characteristics. Input for Crystal Pick -ups, and variable reluctance magnetic types. 
Input (a) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre -amplifier. 
Sensitive Microphone Channel. Wide range BASS and TREBLE Controls. 

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

PPA RTS £11.16.0 and 
ASSEMBLED £13.10.0 

H.P. (Assembled Amp. only). DEPOSIT £2.14.0 12 months at 19/10. 
ABOVE incorporating PARTRIDGE OUTPUT TRANS. £1.6. extra. 

COMPLETE MULLARD "3 -3" 
'ME IDEAL AMPLIFIER FOR A SMALL HIGH QUALITY 
INSTALLATION PROVIDING EXCELLENT REPRODUC- 

TION OF UP TO 3 WATTS OUTPUT 
COMPLETE 
OF PARTS 

KIT 
27.1 0.0 a d TEST ED £8.19.6 

(plus 6/6 carriage and insurance) H.P. Terms: Deposit £2.0.0 and 8 Months at £1.0.0. Complete to MULLARD'S SPECIFI- 
CATION including Mollard valves - 
and a PARMEKO OUTPUT 
TRANSFOItM F it 

STERN'S INTER -COMM 
BABY ALARM 

A small versatile Unit employing the new 
MULLARD ECL86 valve and designed to 
provide two (or three) way conversation 
up to extreme distances. Operates from 
A.C. mains 200 to 250 Volts. 

PRICES . . . MASTER UNIT 
and ONE EXTENSION 

KIT OF PARTS £6.17.6 ASSEMBLED AND TESTED £8.0.0 
Consists of a MASTER UNIT, size only 85 x 5f x 61n. and ONE EX- TENSION (a second extension may be added to any time). The Master Unit incorporates switching and power supply and with the chassis completely isolated from the mains is operated in absolute safety. Cases covered in quality leatherette. 

A BULK PURCHASE OF 
MARCONIPHONE TAPE RECORDING 
EQUIPMENT ENABLES US TO OFFER 
The Model MTR /1 PORTABLE TAPE 
RECORDER FOR ONLY £25.0.0 (Carr. &Ins. 10/- extra) 

Deposit £5.0.0. 12 months of £1.16.8 
The list price of the MTR /1 is 
£44/2/0. It is a 3 -Speed Twin Track 
Recorder incorporating the latest 
Collard "Studio" Tape Deck and 
operates at 11, 31 and Min./sec. 
Speeds. It incorporates a "Pause" 
Control, a safety interlock device 
which ensures that a recorded tape 
cannot be accidentally erased and 
a low level output socket so that 
the output may be fed Into an 
external high fidelity amplifier for 
monitoring purposes or for high 
quality reproduction on playback. 

f 

COMBINED ORDER 
PRICE REDUCTIONS 

(a) The KIT OF PARTS to build both 
the "5-10" Main Amplifier and the 
TROL UNÌT 

AMP CON - £15.15.0 
(b) The "5-10" and the 2 -stage PRE - 
AMP both ASSEMBLED and TESTED 
H.P. Dep. £3.18.0 and 12 £18.18.0 months of£1.78 

RECORD PLAYERS 
The Latest Models are In stock. 

many at reduced prices. 
Send S.A.E. For Illustrated Leaflet 
THE NEW GARRARD "AUTO. 

w th Crystal Pick -up 
Autochanger 1 0.0 

COLLARO "JUNIOR" 4 SPEED 
RECORD SINGLE arrtc ystl 3. 5.0 

Pick -up. Carriage and Insurance 5/- 
Above Pick -up separately for 81.8.6 
The NEW COLLARO MODEL RP594 
9 -speed Single Record 29.18.9 Player. Studio Cartridge. 
The NEW COLLARO C80 4 -speed 
Autochanger unit with £7.1 9.6 Studio "O" Pick -up 
The E.M.I. 4 -speed Single Record 
Player with crystal Pick- 26.9.6 6 S.R. MODEL UAI4. A 4 -speed 
mixer Autochanger with £7.10.0 Crystal Pick -up 
Available incorporating the R.S.K. 
STEREO Pick-up, plays £8.13.10 L.P. and 78 Records. 
GARRARD MODEL T'A /Mkll 4- 
speed Player fitted high £8.10.0 output Crystal Pick -up 
GARRARD MODEL RC2I(I. Auto - 
changer 4- speeds. High £1 0.10.0 output. Crystal Pick -up 
Carriage and Insurance on each above 

5/- extra. 

SPECIAL CASH OFFER 

This very attractive PORTABLE AM- 
PLIFIER CASE together with a good 
quality GRAM AMPLIFIER and a 
matched P.M. SPEAKER. 
ALL for ONLY 28.7.6 (Plus 7&6 are 
The Amplifier consists of a 2 -stage de- 
sign incorporating 3 modern B.V.A. 
valves and has separate BASS and 
TREBLE CONTROLS. 
The Portable Case will also accommo- 
date almost any make of Autochanger 
and is attractively finished in Mushroom Grey Rexine. 
WE ALSO SUPPLY SEPARATELY - 
(a) The 2 -stage (plus Rectifier) AMPLIFIER £4.4.6 
(b) The PORTABLE CARRYING CASE £3.17.6 
(c) 6 /In, P.M. SPEAKER 18/9 Carriage and Insurance 4/- extra. 

MULLARD FOUR CHANNEL MIXER UNIT 
Self powered with Cathode "" 
follower output. Incorporates 
Two inputs for MICROPHONES 
One for CRYSTAL PICK UP and 
a fourth for RADIO or TAPE t 
Complete Kit of Parts £8.8.0_:- 
Assembled and Tested £10.0.0 

TERMS: Deposit £2 and 12 months at 151 -. 
MODEL I.L. one microphone Input matched for moving coil or 
Ribbon Mike. 81.17.0 extra. 

WE CAN ALSO SUPPLY 
The MTR/1 and LOUDSPEAKER 

With the COLLARO "STUDIO" TAPE DECK 
of all assembled on a top board. TESTED AND £19.19.0 READY FOR USE. (Carr. & Ins. 10 /- extra). 

Deposit 84.0.0, 12 months £1.9.4. 

STERN RADIO LTD. 
Dept. P.W. 109 FLEET ST., LONDON, E.C.4 

Telephone: FLEET STREET 5812 3 4 
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TAPE RECORDERS 

"Hi i" For truly -F Recordings 
MODEL CR3 /S Incorporates the COLLARD 
"STUDIO" TWIN TRACK 3 -speed Deck, operating £39.10.0 at 11 -in., 3fin. and 7lin. speeds 
H.P. Terms: Deposit £7.18.0 and 12 months of 
£2.17.11. 
MODEL TR3//Mk.V1 Incorporates the New 
TRUVOX Mk. VI TWIN TRACK 2 -speed Tape Deck 
operating at 31ín. and 7Iln. speeds 
H.P. Terms: Deposit £8.18 and 12 months of £3.4.7 

The MODEL HFG/2R 
PORTABLE 

TAPE RECORDER 
(Original Price £33.0.0) 

FOR ONLY 22 gns 
H.P. Dep. £4.14.0. 12 months 
£1.13.9. (Carr. and Ins. 10 /- extra). 
Incorporates THE LATEST 
GARRARD "MAGAZINE" TAPE 
DECK and a HIGH QUALITY 
AMPLIFIER which is entirely 

based on the very successful MULLARD 
TYPE "A" DESIGN and specifically 

developed to operate the GARRARD DECK. Price INCLUDES 
SUPPLY OF THE GARRARD TAPE MAGAZINE and 41n. SPOOL 
of DOUBLE PLAY TAPE. Comprises a Twin Track Recorder 
operating at 311n/sec. speed and providing up to 1 hour 10 minx. 
playing time. Truly "Portable ", weighs only 22 lbs. Outstanding 
features are excellent performance and simplicity of operation 

ADD "HI -FI" TAPE RECORDING TO YOUR 
EXISTING AUDIO INSTALLATION WITH 
MULLARD TYPE "C" 
TAPE PRE- AMPLIFIER- 
ERASE UNIT 
The 

cording 
, 
facilities 

Ilnk to add full ph 

Fidelity home ins 
to 

installations. In- 
corporates FEROXCUBE POT 
CORE PUSH PULL OSCILLATOR and 3 -speed treble equalisation 
by FEROXCUBE POT CORE INDUCTOR FOR WEARITE- 
COLLARO- TRUVOX OR BRENELL TAPE DECKS. Includes sep- 
arate power Supply Unit. OR ASSEMBLED 
I IT OF £14.0.0 H.P. 83.8.0 Deposit and £17.0.0 PARTS 12 months £1.4.11 

(Excluding power unit £11.15.0 and £14.10.0 respectively). 

"SPECIAL COMBINED ORDER" PRICES 
(a) The COLLARD "Studio" Deck with the Model 

ASSEMBLEPreamplifier AND TESTED 
POWER SUPPLY UNIT £2.9.10.0 

Deposit 25.18.0. 12 monthly payments of 82.3.3 
(b) As above but the TYPE "C" Unit and POWER £26.10.0 UNIT supplied as COMPLETE KIT OF PARTS 

Deposit 25.8.0. 12 monthly payments of 21.18.10 
(0) The TRUVOX MkV1 Deck (fncorperating Pause 

Control and Rev, Counter) with the Model "C" 

SREA PLIFIE 
ER 

and 
POWER UNIT ASSEMB- £35.0.0 

Deposit 27.0.0 and 12 months at $ .11.4 
(d) As above but the Model "C" PREAMPLIFIER 

and POWER 
NIT supplied as a COMPLETE £31.10.0 

Deposit 26.6.0. 12 monthly Payments of £2.6.Pí 
(e) The BRENELL MkV Deck with the Model "C" 

PREAMPLIFIER 
TESTED 

POWER UNIT. AS- 
SEMBLED £46.0.0 

Deposit 29.4.0 and 12 months at 23.7.6 
(f).. As above but the Model "C" PREAMPLIFIER 

an OF PORTS 
UNIT supplied as a COMPLETE KIT £43.0.0 

Deposit 28.12.0. 12 monthly payments of 23.3.1 Sand 4 CC2REMBLED 
TESTED M del "PE- EHEDÌANSOotWARITE AND POWER 

TRANSFORMER, 
incorporating 

£56.0.0 Deposit 211.4.0 and 12 months at $4.2.1. 
(Carriage and Insurance on above is 10 /- extra). 

IIF/TR3 MK.II TAPE AMPLIFIER 
(Mallard Type "A" design) Ô 
A very high quality Amplifier 
incorporating 3 -speed treble 
equalisation. by the latest 
FEROXCUBE POT CORE 
INDUCTOR. FOR COLLARD- TRUVOX-BRENELL 
WEARITE Tape Decks, 
bas GILSEN Output Trans- 
former. Includes separate Power Supply Unit. 

£44.0.0 

THE 'ADD-A-DECK' 
Incorporating 

GARR AItD "MAGAZINE" 
TAPE 

MODEL Ì1F /GriED 2P 
C 

PRE -AMPLIFIER 
Supplied on ONE CHASSIS (as ill- 
ustrated) READY 18 Gns. FOR USE 

(Carr. & ins. 10/- extra). 
Price includes Garrard Magazine 
and a 4in. Spool Double Play Tape 
H.P. Deposit $3.18.0, and 12 months of 21.7.5. 
Provides complete tape recording facilities and 
designed to operate through the pick -up sockets of 
the standard type of RADIO RECEIVER, or an AMPLIFIER. 
from Which really first class reproduction is obtained. It con- 
sists of a Twin Track Deck connected to the Pre -amplifier and oper- 
ates at 31ín /sec. speed providing up to 1 hr. 10 mine. playing time. 

January, 1962 

There are no better 
value- for -money Tape 
Recorders on the mar - 
ker-if you can't call 
and hear them send 
S.A.E. for fully des- 
criptive leaflet. 

LACH MODEL INCORPORATES 
THE MODEL HF/T113 

MR.I1 TAPE AMPLIFIER 
(Described below) 

Each price quoted pro- 
vide for the COM- 
PLETE RECORDER 
including CRYSTAL 
MICROPHONE and 
1.200ft. Spool of Tape. 

BUILD A HIGH FIDELITY 
TAPE 

RECORDER 
1 LIKE THIS 

for £35.0.0 
Deposit £7.0.0., 

12 months at 22.11.4. 
FOR THIS WE SUPPLY 
* Complete Kit of Parts to Build 

the HF /TR3 Tape Amplifier. 
* The New Collaro "Studio" 

Tape Deck. 

* 
Portable 

ed)arrying 
Case (as 

* Rola /Celestfon 10 x 6ín, p.m. 
Loudspeaker. * ACOS Crystal Microphone and 1,200ft. Spool E.M.I. Tape. 

Alternatively for those who prefer another make of Tape Deck - 
we will supply precisely as above -but in place of the Collaro 
"Studio" he Truvox MK VI Deck £40.10.0 

Deposit £8.2.0, 12 months at 22.19.5. For Constructors with their own cabinet -WE OFFER - 
(a) COMPLETE KIT to build the HF /TR3 Amplifier £26.0.0 together with the COLLARD "STUDIO" DECK 

Deposit £5.4.0. 12 monthly payments of 21.18 2 

(b) 
As above 

but with the 
HF /TR3 supplied AS- £29.10.0 

Deposit 25.18.0. 12 monthly payments of 22.3.4. 
(c) 

with the TRUVOX Mbuild . I 
the 

DECK 
together £31.10.0 

Deposit 28.8.0. 12 monthly payments of 22.6.2 
(d) As above but with HF /TR3 supplied ASSEMBLED 

and TESTED 
Deposit £ .0.0. 12 monthly payments of 22.11.4. 

(e) COMPLETE KIT to build the HF /TR3 AMPLI- 
. FIER with the BRENELL Mk.V. TAPE DECK. 

12 payments of 
As above 

28.8.0. wihHF /R3 supplied, S- £45.10.0 SEMBLED and TESTED 
Deposit 29.2.0. 12 monthly payments of £3.6.9. 

(e) THE ASSEMBLED and TESTED HF /TR3 AMP- 
LIFIER with the WEARITE MODEL 4A DECK, 
Incorporates Wearite Head Lift Transformer etc. 
Deposit 211.4.0. 18 monthly payments of £4.2.1. 

Carrie qe. and Insurance on each above is 10/- extra). - 
PARTS £1 3.1 3.0 H.P. 

1 m äihstai £].4.í1.I ASSEMBLED £17 

£35.0.0 

£42.0.0 

£56.0.0 

STERN RADIO LTD. 
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s sa4i4441 ste),.fra 
THE "STP -1" STEREO TAPE PREAMPLIFIER DESIGNED TO OPERATE WITH 

TRUVOX 1MkVI TAPE DECK 
incorporating the latest 4 -TRACK MINI - 
FLUX TAPE HEADS. 

PUSH PULL OSCILLATOR 
CIRCUIT 
4 -SPEED EQUALISATION 
FERROXCUBE OSCILLATOR 
TRANSFORMER 
SENSITIVE METER FOR 
SIGNAL LEVEL 

IN EACH 
SEPARATE 

AICONTROLS CHANNEL 
MULLARD VALVES 
INCORPORATED 

BRENELL MICV TAPE DECK 
incorporating similar 4 -TRACK MINI - 
FLUX TAPE HEADS. 

COLLARO "STUDIO" TAPE DECK 
incorporating the latest 4 -TRACK 
REUTER TAPE HEADS. 

OVERALL SIZE CASE 131 x Sin. 
FRONT PANEL (Choice of Black or 
White) 14 x 31in. 

PRICE 

COMBINED PR 
THE "STP -1" PREAMPLIFIER is offered 
WITH 

MkVIS4TRFOLLOWS: C ODEL 7.0.0 
Deposit £8.8.0,12 months £3.8.11. 

BRENELL MkV 4 -TRACK MODEL 
Deposit £13.0.0, 12 months £4.15.4. 

COLLARO "STUDIO" 4 -TRACK MODEL 
Deposit £8.6.0. 12 months £3.0.11. 

£65.0.0 

£41.10.0 

STEREOPHONIC RECORD PLAYER UNITS 
MICROPHONES & TWIN LOUDSPEAKERS 

ARE AVAILABLE FROM STOCK 

MULLARD'S "10 PLUS 10" 
STEREO POWER 
AMPLIFIER 
A high fidelity design based 
On the famous Mullard 
"5 -10 ". Provides up to 10 watts (per channel) Superb 
reproduction. Frequency 
response flat to within 3 db 
f rom c /s. To 60 Kc /s at 50 Mw. 
Total Harmonic Distortion at 10 watts 0.1 %. PRICES: 
(a) 

chiding CONTROL 
COMPLETE 

((as Illustrated) ted)) £21.0.0 
Deposit £4.4.0, 12 months of £1.10.10 

(b) A complete KIT or PARTS £18.10.0 
Built to the very highest technical standards and presented strictly 
to MULLARD'S specification. Incorporates complete Mullard valve line -up including two of the new valves, type ECL86, in each channel. Two specially designed GILSON OUTPUT TRANSFOR- 
MERS with 20% taps are used for ultra linear operation. 

The matching CONTROL UNIT is designed to be either attached to the Amplifier (as Illustrated) or can be detached for separate mounting on a Cabinet panel. Provides inputs for CRYSTAL PICK 
UPS, RADIO TUNING UNIT, and TAPE RELAY. 

AS AUDIO SPECIALISTS WE CONFIDENTLY RECOMMEND 
THIS DESIGN it is a MUST to the serious minded sound enthusiast. 

We can also supply the assembled MAIN AMPLIFIER only (ex- cludes control unit) for operation with our DUAL CHANNEL 
PREAMPLIFIER, this provides for a more versatile or elaborate installation and would be essential if a low output Magnetic Pick 
Up. such as the Decca, is to be used. 
(a) THE ASSEMBLED MAIN AMPLIFIER with the PRICE: 

ASSEMBLED DUAL CHANNEL PREAMPLI- 
£30.0.0 

Deposit £6.0.0, 12 months of £2.4.0 
(b) A complete KIT of PARTS for both Units £26.0.0 

A BARGAIN We 
EW and 1 FUL L offer 

TEED -TRUVOX MK. VI TAPE DECKS. List Price £18.18.0 £26.5.0 for 
Deposit £3.16.0 and 12 months at £1.7.8. (Carr. & Ins. 7/6 extra) 
A 

rrtppwoiin 

tracgck model operating on 3f and 71ín. /sec. speeds and in- 
corporating pause 

HE LATEST 
and Rev. 

IFLUX HEADS FOR 
(Carr. & Ins. 7 /6A extra). Deposit 244..8 0.12 months of £21.10.0 
81.11.7. 

Doti. r.w. 109 FLEET ST., LONDON, E.C.4 
Telephone: FLEET STREET 5812/3/4 

f 26.0.0 
Including separate Power Supply 
Unit. 
Deposit £5.4.0, 12 months £1.18.2. 

ICE SCHEDULE 
THE MULLARD "10+10" STEREO AMPLIFIER 
(described below) with the "STP -1" PREAMPLIFIER and one 
of the TAPE DECKS provide a COMPLETE STEREOPHONIC 
INSTALLATION. WE OFFER 

"10 +10" AMPLIFIER. "STP -1" PREAMPLIFIER 
and the TRUVOX MK.VI DECK £67.0.0 

Deposit £13.8.0,12 months 24.18.3. 
As above wStDeposit 

17.0.0.. 12 
DECK 

£8.4.8. 
As above with COLLABO "STUDIO" DECK 

Deposit £12.8.0,12 months £4.10.2. 

Please enclose S.A.E. with ail enquiries. 

£85.0.0 

£61.10.0 

DUAL CHANNEL PREAMPLIFIER 
Incorporates two Mullard 2 -valve 
Pre -Amplifiers combined into a 
Single unit enabling it to be used 
for both STEREOPHONIC or 
MONAURAL operation. It is de- 
signed primarily to operate with 
our range of MULLARD MAIN 
AMPLIFIERS but will also oper- 
ate equally wgell with any make of Ampli- 
fiers m/v 

KIT £12.10.0 ASSEMBLE D 
COMPLETE 

AND 
H.P. £3 Dep. and 12 mths. at £1.2.0 

£15.0.0 

STEREO "TWIN THREE" AMPLIFIER 
with specially designed 
PORTABLE CASE 
A most compact portable design 
consisting of TWIN CHANNEL 
AMPLIFIER based on the latest 
design by MULLARD LTD.. in- 
corporating top grade Output 
Transformers, and the new audio 
Triode- Pentode Valves Milliard 
E.C.L.86. Separate Baas and Treble 
controls. Suitable for use with 
Crystal Pick Ups, and capable of 
genuine high quality reproduction it to 3 Watts per channel. An 
attractive and contemporary por- 
table Case in two tone colours. The 
unique feature of the design is the 
loudspeaker mounting. Two 8 x 5in. 
p.m. elliptical loudspeakers are separately baffled and mounted 
in the lid, which is detachable, allowing for each speaker to 
be Individually positioned. A very versatile stereo arrangement 
tested and guaranteed which can be assembled in the minimum 
of time. 

PRICE 
5i 

for 
OLA SPEAKERS and PORTABLE CAASE £14.0.0 

Deposit £2.16.0. 12 months of £1.0.6. 
£7.15.0 ASSEMBLED AMPLIFIER supplied for 

8 x 5in. ROLA LOUDSPEAKERS (3 ohms) each £1.1.0 
PORTABLE CASE £5.0.0 

A CHOICE OF SINGLE RECORD PLAYERS and 
AUTOCHANGERS is available from Stock (Send S.A.E. for details) 

Illustrated and Descriptive Brochures available. Please es. 
close S.A.E. 

www.americanradiohistory.com

www.americanradiohistory.com


776 PRACTICAL WIRELESS January, 1962 

* VALVES BY RETURN OF POST * 
THE MOST COMPREHENSIVE COMPETITIVE VALVE LIST IN THE COUNTRY 

10% DISCOUNT SPECIAL OFFER FREE TRANSIT INSURANCE. All valves are new 
TO PURCHÁ3211S I NEW LOW PRICES or of fully guaranteed ex- Government or ex- equip. 

of any HZ VALVES marked in black type (lb% GUARANTEED 3 MONTHS tee 
origin. út returned 

or Money back * araa. 
in dozen). Post: 1 valve, 6d., 2 -1L 1/.. B days. 

C-/.4 5/- 
1A3aT 5/- 
1A76T 11/3 
1C3GT 8/6 
101 8/8 
1ll6 9/9 
1115GT 9/9 
11.4 8/8 
1L051 316 
1LN5 4/8 
1N5OT 9/9 
1R5 81- 
181 8/- 
185 419 
1T4 8/9 
2A8 7/9 
2021 4/8 
:IA4 4/9 
3A3 9/- 
31/6 4/6 
3Q4 7/- 
SQSGT 8/8 
384 5/8 
3V4 8/9 
51t40 9/8 
5T4 819 
6II4a 4/9 
5V40 8/2 
5Y90 5/9 
5Y36T 8/- 
5Y4G 11/- 
5Z3 8I3 
5Z4 11/. 
6Z40 8/8 
6Z40T 11/+ 
6/301.1 8/8 
OA8 7/6 
8A7 10/- 
6A8G 9/6 
8A80T 181- 

6A138 
6AC7 
BAOS 
6AU7 
6AK5 
6AL5 
SAMS 
15AQ5 
GAT6 
6AU6 
687 
6680 
6BA8 
62E6 
66116G 
62136 
6E376 
68127 
66W8 
6BW7 
6BX6 
804 
603 
606 
609 
6C080 
60116 
601 
8D2 
803 
6015 
6F1 
6F80 
6F6M 
8196 
6F12 
0F13 
6114 
6F15 
6118 

71- 
4/3 
3/6 
71- 
5/- 
3/6 
3/- 
8/- 
5/- 
716 
8/6 
3/6 
6/- 
5/9 

12/6 
81- 
el- 
913 
7/9 
5/9 
4/9 
3/8 
5/8 
4/9 
8/9 

211- 
8/3 
94. 
8/8 

12/8 
419 
4/9 
5/9 
7/- 
6/3 
3/6 
8/9 
9/6 
9/6 
8/8 

6H°23 8/6 
6F33 818 
6H8 El- 
6J5 4/S 
¿JIG 2/9 
6J3GT 3/9 
6J6 4/- 
6J7 7/9 
6370 5/- 
6J7GT 7/8 
6.18 8/8 
6K6OT 8/8 
61(7 5/9 
6R7ß 2/3 
6K7UT 4/9 
ORBGT 8/9 
61,1 12/6 
01.6 9/9 
6L6G 6/9 
61.18 8/8 
6L19 12/6 
6L03 SI- 
6LD12 7/8 
6LD20 8/8 
öN7 8/8 
6P1 14/- 
6P25 818 
61.28 12/6 
MG 6/- 
6Q70T 819 
61170 6/- 
6SA7 5/9 
86G7 4/9 
68117 4/8 
6827 4/8 
681(7 5/3 
88L7GT 8/- 
68N7GT 4/9 
68Q7 6/- 
6887 4/6 

6U4OT 10/6 
61150 6/3 
81760 5/6 
6V6UT 8/- 
6X2 6/6 
6X4 5/- 
6X5U 51- 
6X5UT 5/0 
6Y6U 7/9 
766 9/- 
7B7 7/3 
705 7/- 
706 7/3 
7117 713 
7K7 9/6 
7Q7 7/8 
787 9/- 
7V7 6/- 
7Y4 6/3 
7Z4 8/6 
8D3 SI- 
1001 111- 
10014 8/8 
10F1 6/9 
10L14 7/9 
10LD3 7/9 
1OL0111S/9 
lOIJ)12 8/8 
1OP13 9/- 
10P14 9/- 
IOPl9 7/6 
12A6 5/- 
12A117 6/9 
12A118 9/9 
12AT4 7/6 
12AT7 5/6 
12AU7 e/- 
12A17 8/9 
12BA6 8/- 
12BE0 8/8 

12B117 10/6 
12C8 8/0 
12E1 18/6 
12J5OT 8/8 
12K7OT 4/9 
12K8 12/- 
12K8GT11/- 
128A7 el- 
12Q7GT 5/- 
12807 81- 
126J7 5/6 
128E7 4/- 
12SN70T 

8/8 
1225 9/- 
1487 22/6 
19AQ5 7/8 
19806015/- 
20D1 8/8 
20F2 8/8 
20L1 18/- 
20P1 9/9 
SOPS 12,6 
20P4 17/- 
20P5 15/- 
25A60 91- 
26L80 6/9 
251.66T 9/- 
25Y50 9/- 
25Z40 7/8 
2515 8/- 
2516 12/- 
2780 25/- 
3OC1 7/6 
3015 8/9 
301,1,1 9/8 
301.1 7/- 
30L15 91- 
301'4 12/8 
30P12 el- 

301'16 8/B 
30PL1 9/6 
35L8GT 9/8 
33W4 6/9 
35Z4GT 518 
95Z5GT 7/8 
42 7/8 
43 7/8 
5005 7/8 
SOLBGT 9/- 
52KU 10/6 
53KU 10/6 
54KU 8/9 
618PT 11/- 
75 8/- 
77 8/8 
78 8/8 
80 5/9 
83 9/8 
1S5BT 18/- 
807(A) 5/8 
807(E) 8/9 
808 15/- 
954 21- 
955 3/9 
956 2/6 
5769 10/- 
9801 4/- 
9002 4/9 
9003 4/- 
ATP4 2/9 
AZ31 8/. 
888 8/6 
B65 4/6 
01C 9/6 
CBL31 21/- 
0CHS5 14/- 
CL33 11/9 
CY31 7/8 
D63 116 

D77 818 
0152 5/9 
DA30 1218 
DÁ90 218 
DAC32 9/9 
DAF91 3/6 
DAF98 7/3 
DF33 9/9 
DF91 8/6 
DF96 - 7/3 
DH83 8/8 
D1176 6/- 
DK32 11/8 
DK91. 616 
DK92 7/8 
01(98 7/3 
D133 8/8 
DL35 9/8 
0L82 9/. 
DL91 8/- 
DL92 8/- 
DL94 e/- 
DL96 7/3 
EA50 94. 
EABC80 7/6 
EAC91 4/8 
EAF42 8/8 
EB34 1/8 
E241 7/- 
EBBI 3/8 
EBC3 9/- 
EB03? 4/9 
EBC41 7/9 
ENC81 7/9 
EBF80 7/9 
EBF89 8/8 
KAM 12/8 
EBL31 21/- 
E052 3/6 
EC90 3/6 

E(.1 418 
ECC31 9/6 
EMI! 4/- 
ECC33 4/8 
£0034 9/. 
ECC35 8/- 
ECC81 5/8 
ECC82 6/. 
E(.3R83 8/8 
ECC84 7/- 
ECC85 7/9 
ECF80 8/8 
ECF82 8/e 
-EC1121 12/8 
ECH?5 9/8 
EC1142 7/9 
EC1181 7/9 
ECL80 7/- 
ECL82 8/9 
ECL83 12/- 
EF22 7l- 
EF36 3/3 
EF39 4/8 
EF40 18/8 
EF41 8/- 
EF42 7/6 
EF50-BR 

21- 
EF50-08A 

8/- 
EF54 8/8 
EF80 4/9 
EPOS 8/8 
EF8G 9/. 
EF89 ' 6/9 
EF91 3/- 
EPOS - 4/6 
EPOS 6/6 
EK32 7/- 
EL32 8/9 

EL33 8/- 
EL35 7/. 
EL37 11/6 
ELSB 12/6 
EL41 8/- 
EI42 9/. 
EL84 71- 
EL91 4/8 
E5134 8/8 
EM80 7/9 
EM81 8/9 
EM84 9/9 
EM85 10/e 
EN31 18/- 
EY51 

Small 8/- 
EY86 8/. 
EZ35 e/- 
EZ40 8/8 
EZ41 7/. 
F.Z80 8/- 
EZ81 8/8 
OZ32 8/9 
UL41DD7/9 
UVR2 7/8 
KIM 7/6 
KT32 8/9 
KTBSC 4/9 
KT36 9/. 
KT44 8/S 
KT45 8/8 
KT61 818 
KT63 6/3 
KT76 8/6 
KTWe1 5/9 
KTW83 5/9 
HTZ88 6/8 
1.83 5/8 
LN169 7/- 
LZ319 7/- 

MU14 81- 
N37 11l- 
N78 15/- 
N108 15/- 
N152 8/9 
P41 4/8 
P81 2/8 
PABCBO11/- 
PCC84 /- 
PCC85 7/8 
PCY788 19/- 
PCY)89 13/8 
PCFBU 7/- 
PCF82 7/3 
PCL82 7/3 
PCL83 10/8 
PCL84 7/8 
PENIS 4/6 
PEN45 7/3 
PERU 5/3 
PI,83 8/3 
PL36 10/8 
P138 18/8 
PL81 81- 
PL82 8/9 
PL83 e/9 
P1.84 9l- 
PM84 11/- 
PX26 11/8 
PY31 7/9 
PY32 10/- 
PY80 71- 
PY81 8/- 
PY82 6/8 
PY83 7/6 
PZ30 9/8 
R18 11/- 
1119 11/. 
806 8/8 
06 8/6 

SP41 2/6 
SP81 2/6 
eU2150A 

4/8 
T41 7/- 
TDD4 7/6 
1.114 Si- 
U18 8/- 
U22 8/9 
U24 16/- 
1/25 12/8 
U26 9/9 
U31 7/9 
U35 11/- 
U37 28/. 
U43 8/- 
U50 5/9 
052 4/9 
1176 5/6 
078 5/- 
U191 111- 
U981 9/8 
U282. 161- 
13309 7/- 
U329 7/- 
U339 11/- 
U404 e/- 
U801 23- 
UABC808/8 
UAF42 8/- 
01341 8/. 
UBC41 7/9 
17BC81 10/- 
17BF89 7/9 
UBL21 14/8 
UCC84 14/8 
UCC85 7/9 
UCF80 16/- 
UCH211918 
UCH 49 7/8 

UC1141 8/8 
UCL83 18/0 
UF41 8/8 
UF42 510 
UF80 710 
UM 8/9 
UF86 14/0 
UF89 7/- 
UL41 7/. 
UL44 111- 
UL46 9/E 
UL84 7/0 
UM80 9/0 
UUe 19/- 
UU7 9/t 
UU8 171- 
UYIN 111- 
UY21 111- 
UY41 8/- 
UY85 8/0 
VR106/30 

8/E 
VR150/30 

8/E 
W01M 11/- 
W76 5/ 
W81 7/i 
X61M 11/- 
X83 91f 
X65 I1/- 
X66 11/. 
178 22/. 
X79 16/I 
181 9/- 
Y69 8/f 
263 5/- 
286 9/1 
Z77 3/. 
Z162 e./1 
Z719 4/I 

TRANSISTORS 
Red Spot 3/8 each; White Spot 
4/6 each; Yellow Spot we each; 
Green Spot 2/6 each. 

GERMANIUM DIODES, general 
purpose, 94. each, 8/- doz. 

-PORTABLE TAPE - 
:,RECORDER CASES 
t t e 1 . a 14f ask .. .. 14/- 
186 12a7 .. .. 20 /- 

Covered Attractive Rexine. 
P. A P. 3/ -. 

COMPLETE RECORD PLAYERS 
B.S.S. UAB, 4 Speed Autochanger .. 96 15 0 
B.B.S. QÁ14, 4 Speed Autochanger .. 97 19 0 
B.B.S. 11420. 4 Speed Autochanger .. 26 19 0 
Garrard 209 /210 .. .. 99 19 0 
EMI 4 Speed Single Player .. 94 12 0 

P. A P. on above 4 /.. 

bes aHI 
HEST QUALITY -COMPARE OUR PRICES 

Ins.12,6.G UARANTEED 
MOST MULLARD, 
MAZDA, COSSOR, 
EMITRON, EMI - 
SCOPE, BRIMAR, 
FERRANTI TYPES, 
PROCESSED IN 
OUR OWN FAC- 
TORY. 

12ín. 
14ín. 

15 /I7in. 
21m.. 

8 Months 
Seconds 

£2- 0 -0 
£2 -10-0 
.£3- 5 -0 
£3 -15 -0 

12 Months 
REGUNNED 

£3- 5 -0 
£3 -15 -0 
£4 -10 -0 
£5 -15 -0 

NEW TYPES 

MW 81/74 
£4 -0 -0 

11 W 38/24 
£5 -0 -0 

CRM 172 
MW 43/84 

£B -0 -0 

4 -SPD. RECORD PLAYERS 
441D. RECORD PLAYERS 
Latest B.S.R. TU9 Tmotatle, together with light- 
weight Starr Galaxy dual sapphire crystal turnover 
pick -up head. Truly amazing value at £3.1 0.0 Carr. 31-. X1.7 

RENEW YOUR PICK -UP. Cartridges only. Anus 
22/6; 0000100e 17/ -; 8telg and Reuter 15/ -; Power 
Point 17/-. Complete with tone arm, 8/- extra. 

MAINS AMPLIFIERS 
6 valves (10F3, 10P14, ÚU9), 3 watt, Sin. loud- 
speaker, in two -tone cases with controle. Ideal 
for record playera 19/6 P. A' P. 6/- 

CO-AX standard and low loe., 25 yds., 12/6. A 50 yds. 22/8. 100 yds., 42/8. Co-ax. 
Plugs 1 /3. Wall outlet boxea 8/6. 

CONNECTING WIRE 
Either .ohd or flex, 1/- 25 ft. coil, 5 coils different 
colours, 4/ -. 

SENT ONLY TO U.K. AND N. IRELAND 

EXTENSION LOUDSPEAKERS 
Covered in attractive Ressue, Gold Metal fat /6 
Fret. Complete, size 8 x 6 x Silo. L VV 

Baffle type, polished wood front, with Gold Metal 
Fret. Shaped. Size 111 z 71 x 31io. 2fa /6 

P. A P. 21.. LLL VV 

CONDENSERS 
25 Mixed, Electrolytic. Stony popular P.P. 
Sizes Llet value £0. OUR PRICE 10/- 21- 

FERRITE RODS AND SLABS 
ö x ;In., 6 x '/rain., 6 x s, Gin., 2/6 each; 4 x lin., 1 /S; 
0 x lin., 1/S; 8 x Ln., 1/9. 

CAR RADIO AERIALS 
481u. Plated. 

e, Extend to ff2I'1 
P A P.21- 

TOOLS 
11 piece Socket Wrench, Electro- plated. 
tyre tor^ /lain- Excellent value. P. A P.1 /6 

POWER CABLE 
7/029, 15 amp, 2 core, power cable, 1/- yd.; ? core, 
1/8 yd.; 4 amp. PIC Twin Flex, 9d. yd. 100 -yd. 
drum. 30 / -, plus postage. 

18/- 

YOUR ENQUIRIES GLADY ANSWERED. S.A.E. 

PORTABLE RECORD 
PLAYERS 

Takes all sizes, all Speedo. Records. 
Autochange Unit. Complete Its 
attractive Two -tone Cabinet. 
Make. r á 1G{h. £14.15.0 

13 CHANNEL TVE 
Table Modele. Complete with 
Valves and Tube. They are on. 
tested, not guaranteed to be in 
working order. 121n. 92.19.0 
(P. A P. 12/8). 14in. 94.19.0 
(P. & P. 15 / -I. 

100 RESISTORS 6/6 
100 CONDENSERS 10/- 
Miniature Ceramic and Oliver Mica Condensers 
3 pF to 10,000 pF. LIST VALUE OVER cl. 

SILICONE DIODES 
125 v. 500 mA, 2 in series make Superior replace.. 
meut for 11.M.4 and R.11.6, eta., 8/- each. 

LOUDSPEAKERS 
TOP MAKES -MANUFACTURER FRESH 

211n. 19/ -; 3in. 18/ -; 3iln 18/ -; 510. 18 / -; Bin. 19/ -; 
loin. 22 /6; 7 x 41n. elliptical 18/.; 9 x Oie. elliptical 
22/6; 10 x 61n. elliptical 23/6; 6 x 1310. Speakers 29/.. 

PM SPEAKERS 
3 ohms, top makes, performance guaranteed: 
810. 8/- 7 n 4 11 /- 10 :'B 13/- öiim 

UNIVERSAL VOLT OHM MULTIMETER 
Reade A.C. and D.C. volte to 1000. 6 ranges at 
1000 ohms per volt resistance reading to 200K in 
2 rangea Complete with prods. 59/8. P. 1 P. 116. 

EY51 sylaT4/6 U25 Mgr 8/- 
HEADPHONES 

Ex -Get. Quality, with Jock Plug 7/6 Pr. P.SP. 116 

Post: 2 lbs. 21 -, 4 lbs. 31 -, 7 lbs. 316, 15 lbs. 41 -, etc. No C.O.D. ALL ITEMS 5% & POST FREE IN DOZENS 

TECHNICAL TRADING CO 
(Callers.always welcome) LIST OF 1000 SNIPS 6d. 

P.O. BOX (21)W 
350 -352 FRATTON ROAD, PORTSMOUTH. 

www.americanradiohistory.com

www.americanradiohistory.com


January, 1962 PRACTICAL WIRELESS 777 

Technical 
Training 

in Radio, 
Television 

and 
Electronics 

Engineering 
with 

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

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

Choose the RIGHT course 

RADIO & TELEVISION ENGINEERING 
INDUSTRIAL TELEVISION 

RADIO & TELEVISION SERVICING 
RADIO SERVICE AND SALES 

VHF /FM ENGINEERING : ELECTRONIC 
COMPUTERS & PROGRAMMING 

ICS provides thorough coaching 
for professional examinations: 

Brit. I.R.E., City and Guilds Tele- 
communication Technicians, C. & G. 
Radio & TV Servicing (R.T.E.B.); 
C. & G. Radio Amateurs. 

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

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

You will receive the FREE 60 page 
Ics Prospectus listing examinations 
and ics technical courses in radio, 
television and electronics PLUS 
details of over 150 specialised 
subjects. 

r 

Other I C S courses include: 
MECHANICAL, MOTOR, 
FIRE, ELECTRICAL & 
CHEMICAL ENGINEERING. 
FARMING, GARDENING. 
ARCHITECTURE & 

WOODWORKING. 
SELLING & MANAGEMENT. 
ART, PHOTOGRAPHY, 

etc., etc. 

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

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

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION AGE 
1.62 j 
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COMPLETE V.H.F. A.M. RADIO FOR £12.10.0 
(carr. paid) 

Brand new set. in superb walnut 
cabinet (size 19 x 81 x 141 in.hlgh). 
Covering 80 -100 Mc /s. 16-49 M., and 
200-5500 M. Mains tren. 200 -250 v. 
with 2 tappings. Ferrite rod aerial 
for A.M. Controls: volume on /off, 
tone, tuning, w /change. Gram and 
0xt. speaker position provided.. 
Valves 12AT7, 12AH8. 813S6, EABC80 
6ßW6 and metal rectifier. Fully 
guaranteed. Today's Value £20. 

BUILD YOUR OWN 
RECORD PLAYER 

FOR £12.0.0 

2v. amp 571 -: B.S.R. ÚA14 4 -sp. 
autochanger 87.10.0; case 20 x 
16 x 91in. black and cream 45/ -; 
cart. 7/6 on any two items or 
the lot for 812.0.0 -cary. 
paid. Assembled in 15 min. 
Extra for 3 v. amp, 10 /-. 

TAPE RECORDER FOR ONLY £17.17.0 (10/- carr.) 
A QUALITY ARTICLE. 
Valves EZ80, ECC83, ECL82, 
DM70. Aoos Crystal "mike ". 
8501t. Tape and extra spool. 
3íin. /sec. Mike and Radio 
inputs; Vol. on /off tone. 
Ext. L.S. and Monitor. Fast 
forward and reverse. Cannot 
be accidentally erased. Magic 
Eye Indicator. 6 x 41n. 
Speaker. Cabinet 14x114z71n. 
Supplied completely built 
and in cabinet. 

SELF - POWERED VHF TUNER 
CHASSIS. Covering 88-95 Mc/s. 
Mullard permeability Tuner, Dims. 
101 x 44 x 51nk high ECC85, EF91, 
EF91 and 2 diodes. Metal Rectifier. 
Mains transformer. Fully wired 
and tested. only 87.14.0 (carr. pd.). 
Room dipole 10 / -. 300 ohm twin 
feeder. 6d. yd. Tuner without 
Power pack 86.14.0 (carr. paid). 

LISTEN 
WITHOUT INTERFERENCE 

Fully built V.H.F./F.M. Set for 
£8.12.0 (carr. pd.). Covers 88/95Mc/sec. 
Wired. aligned and tested. Mullard 
permeability tuner and 4 valves 
(ECC85. ECL82 and two EF91). 
2 diodes. Cheap room dipole. 10 / -. 
300 ohm twin feeder, or co -axial cable, 
6d. yd. 

Front panel (normally screwed 
using as "flying panel ". 

PUSH -PULL 
AMPLIFIER £4.15.0 

(4/- Carr.) 
Brand new 200 -240 A.C. mains. 
Bass. treble and vol. controls. 
With valves EZ80, ECC83 and 
2-EL84 giving full 8 w. Chassis 
12 x 31 x 3l1n. With o.p. trans. 
for 2-3 ohm speaker. 

to chassis) may be removed and 

8-VA AMPLIFIER 
S-VAL 4 watts. Valves E R 

(INC. 
( NC. 

and íZ80. Controls, volume, bass and 
treble. On /off switch. (Chassis size 

p 61 x 3 x 21in.) Blin, round or 7 x tin. 
elliptical speaker. Not suitable for 
microphone input. A.C. only. 67 / -. 

P. & P. 3/- 

BEREC BATTERY RADIO IN 
MAKERS' CARTON. Valves 
DK96, DF96, DAF96, DL96. Two 
Short Wavebands 2.5 to 7 Mc/e and 
6.5 to 17 Mc /s. Cabinet 12 x 71 x 6ín. 
ONLY 85 (2/6 p. & p.); MW and BW 
85.4.0 (plus 2/6 P. & p.). 

STEREO AMPLIFIER £4.15.0 

Brand new. 200 -250 A.C. 
Tone and volume controls 
each channel. EZ80; ECC83; 
and 2 -EL84; giving 2 x 4W. 
Size 12 x 34 x 341ns. O.P. 
Trans. for 2-30 speaker. 
Separate on /off switch to 
allow balancing to remain 
set. 

(4/- P. & P.) 

IN TIME FOR CHRISTMAS! 
A really elegant 6- transistor 
radio covered in sponge clean 
Duracour fabric, in latest two 
tone shades. M.W. and L.W., 
ferrite rod, provision for car 
aerial. 2- colour scale. With PP9 
battery giving 300 hours use. 
Weighs under 4 lbs. With carrying 
handle. 12 x 71ín. high x 411n. at 
base tapering to tin. at top. 
Brand new, fully guaranteed. 
810.0.0. Carr. paid. Worth £16. 

SAVE 10 / -. Swiss made Unto Shaver operating from 1.5 v. bat- 
tery, usual price 59/8. Our price 50 /- with battery. Takes U2 
battery. Not a toy, but a shaver (carr, paid). 

GARRARD SINGLE 4- SPEED RECORD PLAYER. TA 
Mark II. 89.10.0. carriage paid. 

SUPERIOR GRAMOPHONE AMPLIFIER 
3 valves, 4 watt 

131 x 71in. (2¡1n. front to back). 3 iront controls, bass, treble, vol. 
on -off. filin. clrc. or 8 x 51n. speaker; UY85, UF80 and ÚL84. Mains 
trans. 200- 240ac; "gold" fret front. ONLY 70/- (p.p.3 /6). 

NEW LOUDSPEAKER BARGAINS. Good Makes. 
2-8 ohm. 13 x Blin. 35/- (4/ -); 7 z tin. 14/8 (2/ -); Si z 41ín. 12/6 (2/ -): 
30 x Sin. 25/- (3 / -); 5in. 12 /- (2/-)' 4ín. tweeter 7/6 (2/-): 7 x 5in. 17 /6 
(2/ -)' 9 x 61n. 22/- (2/6); Postal charges bracketed. 

MAINS OPERATED RADIO CHASSIS AND 
AMPLIFIER OF FAMOUS MANUFACTURE 

Chassis 10x51 x 4in. front to back. 
Valves: UBC41, UCH41, UF89, 
13L84 with metal rectifier. Sin, 
speaker. Ferrite rod aerial. 
Tone, vol. and gram. position. 
Covers L. and M. waves. Limited 
quantity at only 16 (5 /- carr.) 
complete with small dial. Unused 
and In working order. 

UNREPEATABLE OFFER OF AM -FM 
CHASSIS AT ONLY £9.9.0 carr. pd. 

A small quantity of Printed Circuit chassis by famous manufac- 
turer. Valves UY85, UCH81, UF89, UABC80, UL84 and UCC85. 
O.p. trans. for 2-3 ohm speaker. Chassis 14 x 7 x 7ín. Front 
contols concentric ,left -Vol. and Tone; right -W /c and Tuning, 
"Gold" centre knobs provided. 2-dial bulbs. Sockets. AE; E; 
Ext. sp; P.U. Mains isolating transformer free. Covers Long. 
Med VHF' (87 -101 Mc /e). Unused slightly tarnished, but not 
dirty; New Mullard Valves; not our manufacture, so no guaran- 
tee. Dial in gold and brown, size 13 x 311n. 

SPECIAL OFFER OF GOODMAN 10 x Sink SPEAKER 
high gauss, with doped cone specially suitable for high fidelity 
work. Price 27/6 (post 2/6). 

CRYSTAL M1CROPHOr ES. TSL stick mike 25/ -; small hand 
mike made by "Acos ", 18/6. Both post paid. 

BATTERY ELIMINATOR. For 4 Low Consumption Valves 
(96 range). 90 v. 15mA, and 1.4 v. 125 mA, 42/6 (2/6 post). 200 -250 v. 
A.C. Size 51 x 31 x tin. Also for 250 mA, 1.4 v. and 90 v. 15 mA at 
same price. 

AUTOMATIC RECORD CHANGERS. ALL 4 -SPEED WITH 
TURN -OVER CRYSTAL CARTRIDGE (carr. 5/- extra). Latest 
UA14, 87.10.0. Collaro C.60 Studio model, plays any records, 
7 -12in. only 57.15.0. Motor board for UA8, UA14 or Collaro 3/6 
(post 1/6). Both UA14 and C.60 fitted monaural cartridge but 
wired for stereo. 
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BRAND NEW AM /FM (V.H.F.) RADIOGRAM CHASSIS AT £14 (Carriage Paid) 
Tapped input 230 -225 v. and 226.250 v. A.C. ONLY. Chassis size 15 a 61 a 5í1n. high. New manufacture. 12 m'tbs guarantee. 

1y)1allf 

141 x 41n. in black and gold. 
po 

Aligned 
Pick-up. Extension Speaker. Ae., 
With all valves and PTransformer. and 

eGCGram. l Fit . 

"piano" 

Covers 
EZ80 rest., CH811, ÉF89 EABCC8OO. ELM, ECC85. 

2/ 
110 x 
Speaker and Cabinet 

SPEAK R.20 
1ío 

purchas/erspof thislchassis. 
Cabinet and 
TERMS:-(Chassis) 

25.10.0 down and 6 Montthlyn Payments 0122. Cheap Room Dipole 10/-. Feeder 8d. yard. 
This chassis is an ideal partner for the radiogram cabinet appearing on this pave. 

THE "CANTATA" 

6- TRANSISTOR 

AND 

DIODE PORTABLE 

COMPLETE KIT FOR 
ONLY 

* 
tk 

17.19.6 
(post 3/6) 

500mW push -pull output, 
Ferrite rod aerial. 
Car aerial socket and coil. 
M.W. and L.W. full coverage. 
Operates on two 4.5v cells. Printed circuit board 81 z 21. in. All holes drilled and component positions marked on reverse side of board. 
Booklet of full instructions 2/6 for 18p. (refunded on purchase of kit). 
Size 9x38 z 7ín, 
8 x 21ín. P.M. high quality speaker. Attractive Vinair covered cabinet, two tone. Two batteries 5/6 the pair. High Sensitivity. 
Good selectivity. 
Mallard transistors 0044. 2 z 0045, OC81D, and 2x 0081. Top grade Weymouth Radio coils and transformers. Alignment service if required 17/6 (inc. post). Write for list of prices. 
All parts supplied separately. 
Note the total cost -no extras at all. Built in two hours. 

MINIATURISED COMPONENTS FOR TRANSISTOR SET. 3 I.F. trans. 7/161n. sq. a 9/161n.; 2 -gang 165pF plus 65pF; 
8 X 2 . i X li input and output trans. each 9 /16ín. cube; osc. coil. 

341- (post 2/ -). 
TRANSISTORS. Top Grade. Two matched 0078: 1- 0078D; 1-0C44 (yellow); 2-0C45 (orange and blue). THE LOT of 6 for 37/6 (registered 1/- extra). 

AERIALS 
Combined B.B.C. (Single Dipole) and Band 3 I.T.A. (5- Element) Aerial, with chimney lashings and Stand -off Arm 233.15.0. LT.A. (Band 3) Aerials, for clipping to existing mast of dfmaeter 
3ielemen 21 2Alternatively 0. met with 

110.0, 8 elementl22.10.0, lement 28.2.6. Chimney lashings and Standoff Arm 20/- extra for each of above. 
Loft Mounting L.T.A. Aerials, 3 element 20/ -, 5 element 28/-. Larger aerials for I.T.A. and B.B.C. can be supplied to special order. 
Double 8 Element I.T.A. Plus B.B.C. "H" Aerial with 10ft. pole and double chimney lashings, 28.10.0. 
All the above aerials are carriage paid. 
An LT.A. Table Top Aerial with amazing performance. The Wolsey Hi-Q at 19/6 (2/6 post). Good reception up to 20 miles. Cross -over unit in base with socket for B.B.C. aerial. Slightly tarnished at 12/8 (2/6 postage). 
PERSPEX. 15 x 12 x ;In., tinted blue /grey, 6/6; 121 x 91 x fin., Clear, 5/ -; 16 x 14 x 3 /18ín., Clear 7/6. Postage 2/- on 1; 3/- on 
2 or more; 6 post paid. 

SUPERB CONTEMPORARY 
CABINET 

Fitted with 3 sliding doors providing room for Radio. Autochanger. 4 speakers, and record storage. Size 
38 x 24ín, high (plus legs Bin.) x 16in. Polished walnut. 

PRICE 15 Gns. 
Free delivery in London area. 

35/- carriage elsewhere. 

THE "CABY" TEST METERS 
Prices include Test Prods, Batteries, Instruction, Book. Also measure dB. Accuracy: A.C.. 3 per cent. D.C., 2 per cent. 

A -lo £4.17.6 B-20 £6.10.0 
A.18 -2K ohms /v. on A.C. and D.C. volts 
(10, 50, 250. 500 and 1000 v.); 10K and 1M ohms; 1mA, 25 mA and 250 mA. D.C. Size, 
51 x 31 x 1 }fn. Weight 17 oz. 
B.2O -10K ohms /v. on 0.5 v. and 2.5 v.; 
4K ohms /v. on 10. 50, 250, 500 and 1000 v., 
A.C. and D.C. Resistance, 2K, 200K, 2M and 
20M ohms; D.C. current. 100 microA. 
2.5 mA. 25 mA, 250 mA. Size 51 x 31 x 211n. 

GRAMOPHONE 
AMPLIFIER 

With Sin. SPEAKER. 
Baffle 121 x Bin. EZ40 and 
EL41. Tone and Volume 
On /Off switch. Two 
Knobs. Ready to play. 
Useful for Stereo. ONLY 
57/ -, post 3/ -. 

3 -VALVE AMPLIFIER (INC. RECT.). 21 watts. ECC83, ECL82 and EZ60. Controls, volume bass and treble. On /off switch. Overall size 
12 x 4 x 4iin. over valves. Mains 
and O.P. trans. and 61 x 41in. Celestion speaker. Suitable for microphone input and for guitar 
avlpliffer. A.C. only. 

"READY TO USE" ITA CONVERTER Direct switching ITA to BBC. metal rectifier, co -axial plug. Can be fitted in 
5 -10 míns., and needs no alteration to your set. ALL AREAS. ALL SETS. ALL CHANNELS. 12 months' guarantee (3 months on valves). 
Separate gain controls. Valves ECF80 and ECC84. Switch positions OFF -ITA- 
BBC. Bakelite moulded cabinet. 8; x 4 x 6ín. 70/- (3/- P. & P.), 

PANEL OF 7 POTS. 
10 x ll1n.-4 x IM & 41434-44-46--46-7 
f DIFFERENT PRE -SET POTS. 2K to 500K, 3/. (post 1/3). 

SIEMENS- HALSB'.E RECTIFIERS. 250 v. 50 mA, i wave. 
6/6, post paid. 

Seid 6d. (stamps will do) for 20 page illustrated catalogue. All New Goods. Delivered by return. Terms: One -third down and balance plus 12/8 in four equal monthly payments. Postage with down payment (C.O.D. 2/- extra). See Special 'Perms for A "H. /F.M. Chassis ALL ITEMS GUARANTEED 12 MONTHS- B.V.A. VALVES 3 MONTHS. 

CIAIISTONE RADIO "SCALA ", CAMP ROAD, FARNBOROUGH, HANTS. 
Farnborough 3371 

Also at 247 New Road, Portsmouth, liants. and 56 Stokes Croft, Bristol I. Farnborough closed Saturday. Portsmouth and Bristol closed Wednesday. Posted Orders to Farnborough Please. 
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AZI 101- 
AZ3I 101- 
DAF96 81- 
DF96 8'- 
DK96 8'- 
DL96 81- 
EABC80 91- 
EAF42 916 
EB91 416 
EBC33 619 
EBC4I 819 
EBC90 816 
EBC9I 8'6 
EBF80 919 
EBF83 13'11 
EBF89 916 
EBL2I 2313 
EBL3I 2313 
'EC90 416 

EC9I 15111 
ECC8I 81- 
ECC82 7'6 
ECC83 9'- 
ECC84 101- 
ECC85 916 
ECHO 121- 
ECF82 1016 
ECH42 916 
ECH8I 9'- 
ECL80 9'6 
ECL82 1016 
ECL83 IS'- 
EF36 316 
EF4I 916 
EF50 5'- 
EF50SYL 7'- 
EF80 7'- 
EF85 71- 

PRACTICAL WIRELESS January, 1962 

Valves by return post 
EF86 1216 
EF89 819 
EF91 5'9 
EF91(BVA) 

716 
EF92 61- 
EF183 IS'- 
6E184 iS'- 
EK32 7'- 
EL33 101- 
EL4I 9'- 
EL84 91- 
EL9I 416 
EM34 916 
EMBO 916 
EM81 1016 
EYSI 916 
EY86 I0'- 
EZ80 7'6 
EZ4I 716 
EZ80 7'- 
EZ81 7'6 
FCI3 5'6 
FW4/500 

10'- 

GZ32 1116 
HL23DD 816 
HL420D 

10'- 
KT2 SI- 
KT33C 61- 
KT61 101- 
KTW61 616 
MX40 1216 
OZ4 416 
PCC84 12'- 
PCC85 816 
PCF80 819 
PCF82 11'6 
PCL83 13'6 
PCL84 101- 
PL36 1316 
PL81 11'- 
PL82 816 
PL83 916 
PL84 9'6 
PX25 12'6 
PY80 716 
PY81 816 
PY82 7'- 

PY83 816 
PEN4VA 

I0/- 
PEN25 51- 
PEN45 8/- 
SP4 51- 
TP22 81- 
1.110 916 
U25 1316 
U26 12'- 
U50 81- 
UABC80 9'- 
UAF42 916 
UBC4I 816 
UBC8I 1114 
UBF80 9'- 
UCC84 10111 
UCC85 916 
UCH42 916 
UCH8I 9'6 
UCL82 1116 
UCL83 1316 
UF85 91- 
UF89 9'- 
UL4I 91- 

UL84 9'- 
UU6 1913 
UYIN 1216 
UY4I 616 
UY85 7'- 
VP23 51- 
VRI05/30 8'- 
V RI50/30 716 
VU39 (MU 

12/14),I319 
Y63 716 
A7GT 1316 
C2 1116 
C5GT 1216 
HSGT 91- 
N5 1016 
R5 7'6 
55 616 
T4 516 

306 5'- 
3Q4 716 
3Q5GT 916 
3S4 716 
3V4 81- 
4D1 31- 

5R4GY 916 
5U4G 51- 
5V4 1116 
5Y3G 81- 
5Y3GT 716 
5Z4G 91- 
6A7 101- 
6A8G 91- 
6AK5 51- 
6AL5 41- 
6AM5 716 
6AM6 4'- 
6AQ5 716 
6AT6 816 
6BA6 716 
68E6 716 
6BH6 91- 
6816 91- 
6BW6 91- 
6C4 4'6 
6C5GT 616 
6C6 51- 
606 51- 
6CH6 716 
6F6G 71- 

69611 716 
615GT 51- 
615M 616 
616 4'- 
6J7G 616 
6K7G 316 
6K7M 619 
6K8G 616 
6K7GT 519 
6K8GT 101- 
6L6G 81- 
6L6M 916 
6L18 1116 
6N7GT 716 
6Q7G 716 
6Q7GT 916 
6SK7 61- 
6SL7GT 81- 
6SN7GT 716 
6SQ7 913 
6U4GT 12'- 
6V6G 51- 
6V6GT 719 
6X4 716 
6X5G 71- 

Expanded Metal, 12 x 121n. 51- each. 
B.S.R. Monarch UAI4 Record Changer. 
£6.19.6. 
Collaro Studio Tape Deck. E10.19.6. 
Tygan, 4'- square foot. 10 patterns avail- 
able, send II- stamps. 
Aeri al iteGolden W and Room Aerial 1716 

12ft x tin. Alloy Mast for aerials, 201 - 
each, Callers only. 
Pre -set Potentiometers 2.5K, 50K, 
IOOK, I Meg, etc. 119 each. 
Cabinet Lid Stays. 6d. each. 
Assorted Knobs, various colours. 2'- doz. 
Dial Bulbs, 6.3v. MES, 4'- doz. Box of 
50, 1216. 
Potentiometers Single Pole Switch, 
2 Meg, IOOK, 500K, I Meg. etc. l'- each. 
Assorted Mains Dropping Resistances, 
6 for 316. 
Pneumatic Lid Stays, 216 each. 
Spade Terminals, white and black, I '6 doz. 
Cabinet Lid Hinges, Bronze, 119 doz. 
Insulated Sleeving, 216 bundle. 
Toggle Switches, D.P.D.T. and S.P.D.T., 
119 each. 
Flash Lamp Bulbs, 2.5v, 1216 per 100. 
Semi -airspaced Co -axial Cable, Brown 
or Cream, 6d. yd. 
British 4 -pin Paxolin Valveholders, 
21- doz. 
4 -valve B7G Portable Angle Chassis, 
ready drilled, 116 each. 
Switch, 3 pole, 3 way, 3 bank, 213 each. 
Microphone Inserts, 1 }in. diam., 716 each. 
Transistors, 0C169, 1016; 0077, 10' -; 
OC201, 1216. 
Ferrite Rod Aerial and Coil, 316 each. 
Solid Dielectric Condensers, 0.0001 mFd, 
0,0003mFd, 0.0005mFd, 419 each. 
Acos Microphone, MIC 45, 2516; MIC 40, 
1916. 
B.S.R. Turnover Cartridges, TC8M and 
TC8H, 2919 each. 
T.S.L. Speaker Units, LPH70 251- each and 
LPH45 251- each. 
Repanco, XT6 101 -, XT7 10' -, TT9 1216, 
TT10 1216. 
Crystal Set Coil, Type DRXI, 216 each. 
Dual Range High Gain Coil, 41- each. 
Wavechange Switches, 3P 3W, 4P 3W, 
3P, 4W, 2P 6W, I P 12W, 31- each. 
Panel Paint, Black, 31- tin. 

All parts for "Practical Wireless" 
Mini -amplifier available from stock. 
Transistors, V6 /R2 913, OC71 616, 0072 
81 -, 0075 81- each. 
Ardente Transformers, 0240 101 -, 
D1001 121 , 
Garrard Cartridge, GC2 /PA, 1516 each. 
Stylus Pressure Gauge by Garrard, 
2013 each. 
Battery Charger Transformer for 2, 6 
and 12 volt batteries, 4 amp., 211-. 
Output Transformer, 5000/3 ohms. 
60mA, 519 each. 
L.T. Metal Rectifiers for Battery Chargers 
2 amp 7' -, 3 amp 10' -, 4 amp 12'6, 5 amp 1416 

Plessey 10 x 6in. PM Speaker Unit, 211 -. 
Crystal Microphone, Type BM3 for hand, 
desk or floor stand use, 451- each. 
B.S.R. AF333 Pick -up Matching Trans- 
former, 36' , 
High Resistance Headphones, 4000 ohms 
13'6 pair. 
CCIR Calibration and Test Tape, 
49'6 reel. 
Diodes, OA70 3r -, OM 31 -, OA10 41 -, 
OAS! 31-. 
Set of Transistors comprising I 0C44, 
2 0C45, I 0081 0, 2 OC8l, 3716 sec. 
Silicone Rectifier, Type IWP5, 125 v. 
RMS, 2 connected in series in half -wave 
circuit, output current 500mA, 16'6 pair. 
Empty Tape Spools, Sin. 116, 5in. 2' -, 
7in. 31, each. 
Continental Screened Jack Plug, 316 ea. 
Solon Instrument Iron, 25 watts, 241- ea. 
Litesold Soldering Iron, 240 v. 10 watts, 
3 /32in. Permabit. 21'6 each. 
Steadfast 6 in one File Set. An ideal too 
for model makers, radio constructors, etc. 
1016 each. 
Repanco One Valve Receiver, complete 
in every detail, 45' -. 
Collaro Studio C60, 4 -speed Automatic 
Record Changer, E7.19.6. 
PIFCO Radio Meter, 3216. 
Midget I.F. Transformers, 465 kc /s, 
91- pair. 
4-Pin Vibrators, 6 e., 8'6 ea.; 12 v., 2r6 ea 
Tubular Copper Rods, 12ín. long, 41- doz. 
Solder, I lb. reel, 716. 
2 -Gang Condensers, 500pF, Standard 716, 
Midget 7'6. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

6X5GT V- 81- 
6/30L2 1216 125N7GT 
7B6 1016 101- 
7B7 816 1502 719 
7C5 81- 25A6G 81- 
7C6 81- 25L6GT 101- 
7H7 81- 25Z4 916 
7S7 916 25Z5 71- 
7Y4 616 25Z6 101- 

0FI 1216 30FLI 1016 
OP13 2213 30L15 2313 
2A6 5'- 30P4 15'- 
2AH8 12'- 30P12 1216 
2AT7 716 30PLI 1216 
2AU7 8'- 35L6GT 
2AX7 81- 25Y5 91- 
2BA6 91- 35Z4GT 8'- 
2BE6 91- 42 81- 
2C8 7r_ 35Z5GT 916 
217GT 1016 50L6GT 816 
2K7GT 616 75 1016 
2K8GT 1316 80 816 
2K8M 13'- 1428T 316 
2Q7GT 616 21000T 416 
2SK7 61- 210VPT 316 

125L7 

Paxolin Sheet din. chick, 6 x 6in. 
12 x 6in. 2' -, 12 x 12in. 4' -. 
Grelco 10 -way Connector Strip, 11, each. 
Garrard TA Mark II 4 -speed Single 
Player, E8.10.0. 
Heater Transformer, 6.3 v. 14 amps, 
619 each. 
Rectifiers, 14A86 17/6, 14A97 211 -, 
14A100 211 -. 
Loudspeaker Unit, 7 x 4in. Goodmans, 
1516 each. 
Collaro Junior 4 -speed Turntable and 
Pick -up, 751 -. 
Acos Crystal Stick Microphone, MIC 
39/1, 3716 each. 
B.S.R. Monarch GU6, 4 -speed Gramo- 
phone Unit on Motorboard, II x 
£4.19.6. 
Telefunken Stereo High Fidelity Ampli- 
fier, E8.8.0. 
BIB Recording Tape Slicer, 18'6, 
P.W. Transistor "Six ", printed circuit 
version, £8.15.0. 
"Wireless World" Radio Valve Data, 
7th edition, 6r -. 
Transistor, I watt Amp., ready built, 7216. 
Sub- miniature 2 -way Jack Plug and 
Socket, 2'6 pair. 
Personal Earphones, Crystal High Imp. 

Magnetic Low Imp. 81 -. 
J.B. "00" Twin Condenser, 1216 each. 
Hunts W99 Condensers, 0.00lmFd, 
0.OImFd, 0.02mFd, 0.04mFd, 9d. each. 
Signal Lamp Fittings, MES Holder avail- 
able with Red, Green, Clear and Amber 
Glass, 213 each. 
Aluminium Chassis, 6 x 4 x 24in. 4,6 each; 
12 x 5 x 24in. 6'9 each. 
Standard Can Condenser, 32 x 32 x 
32mFd, 350 v., 2'9 each. 
Aerialite Video "V ", All Stations TV 
FM Indoor Aerial, 2316. 

CATALOGUE 
OUR 1962 CATALOGUE IS NOW 
AVAILABLE. PLEASE SEND I'- 
1N STAMPS FOR YOUR COPY. 
TRADE CATALOGUE ALSO 
AVAILABLE. FOR WHICH 
PLEASE ATTACH YOUR BUSI- 
NESS LETTER HEADING. 

TERMS: Cash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single valves 9d., Minimum Parcel 
Post charges 2' -. Please include 
sufficient postage with your order. 
Minimum C.O.D. fees and postage 
3'6. These Postal Rates apply to 
U.K. only. For full terms of business 
see inside cover of catalogue. 
Personal Shoppers 9 a.m. to S p.m. 
Mon. to Friday, Saturday 10 a.m. 
to 1 p.m. 
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HARVERSON SURPLUS CO. LTD PLEASE TURN OVER 
FOR ADDRESS AND . 

1 MORE BARGAINS 

2 BAND SUPERHET CHASSIS 
with Speaker ONLY (4.19.6 

Plus 6/6 Post & Packing. 

A quality 4 valve AC /DC superhet chassis made by a world famous 
manufacturer. Long and Medium wive coverage. Fitted with a 
cord and drum reduction tuning drive and attractive illuminated 
glass dial (size 61 x.2 #in.). Controls: Volume on /off, tuning and 
wave change. The receiver is self -powered, employing a mains 
dropper and a valve rectifier. Chassis dimensions 64- x 9 x Skin. 
high. Supplied complete with a good quality S -inch loudspeaker, 
valves (UCH42, UAF42, UL4I, UY41), AC /DC mains input lead, 
ivory knobs, etc. 
DON'T HESITATE, ORDER NOW! This unbeatable 
bargain is bound to sell out quickly at only £4.19.6, plus 
616 post and packing. 

A.M. RADIOGRAM CHASSIS 

4 STATION PRESET 
CHASSIS with Speaker 

ONLY (4.17.6 
Plus 6/6 P. & P. 

A compact, 4 

station preset 
mains trans- 
portable recei- 
ver for opera- 
tion from AC/ 
DC mains. 
Two simple 
controls, vol- 
ume on /off and 
4 position station selector.. The latter is set to Light 
Programme (Long Wave), Third Programme, Home 
Service and Light Programme (Medium Wave), but may 
of course be adjusted to alternative selections if required. 
A frame aerial with throw -out extension is supplied, 
making this receiver ideal as a general purpose transport- 
able sec for the home. A fully smoothed power supply 
is provided from AC /DC mains input by a mains dropper 
and a valve rectifier. The good tonal qualities are assisted 
by the provision of a quality Sin. speaker, which is ready - 
mounted on the chassis (this is easily detachable if alterna- 
tive positioning is required). Valve line up, UCH42, UAF42, 
UL4I, UY41. This chassis (size 9 x 61 x Skin. high) is 
supplied complete with valves, knobs, mains lead, aerial, 
etc. It is beautifully made by a famous maker, and is a 
first -class buy at the rock bottom price of only £4.17.6, 
plus 616 post and packing. 

I..' Is 4. --- -1.11-e. 
HARVERSONS' F.M. TUNER * F.M. Tuning Head by famous maker. * Guaranteed Non -drift. * Permeability 

Tuning. * Frequency coverage 88-100 
Mc /s. * 0A81 Balanced Diode Output. * Two I.F. Stages and Discriminator. * Attractive maroon and gold dial 
(7 x Sin. glass). * Self powered, using a 
good quality mains transformer and valve 
rectifier. * Valves used ECC85, two 
EF80's, and EZ80 (rectifier). * Fully 
drilled chassis. * Everything supplied, 
down to the last nut and bolt. * Size of 
completed tuner 8 x 6 x 5 }in. * All 
parts sold separately. f 4.19 6 Plus 816 P.P. nd Ins. 
Circuit diagram and illustrations, 116, 
post free. 

NOW AVAILABLE A robust cabinet 
made from heavy gauge metal which has been specially de- 
signed to house the above F.M. Tuner. Beautifully finished in 
a choice of glossy hammer green, or hammer grey enamel, or 
black crackle. The front panel (illustrated) has holes for 
control spindles, and apertures for tuning dial and magic eye. 
PRICE 25I- P. & P. 119. (Front panel only 1016, P.P. 9d.). 

A chassis of distinction, by a famous 
maker. Covering Long, Med. and Short 
Waves, plus gram position, this chassis 
(size 15f x 7 x 6 #in. high) incorporates the 
latest circuitry, using fully delayed 
A.V.C., and negative feedback. Controls: 
Tone, Vol. On /Off, W /Change (L.M.S. and 
Gram). Tuning. Tapped input 200 -250 v. 
A.C. only. An attractive brown and gold 
illuminated dial with matching knobs, 
make this one of the most handsome, 
in addition to being one of the best 
performing chassis yet offered. Complete 
with valves (ECH81, EF89, E8C81, EL84, 
EZ81), knobs, output transformer, leads, 
etc. OUR PRICE ONLY ll 
plus 416 post & packing. L9.I9.6 

THE WORLD FAMOUS 
E.M.I. ANGEL TRANSCRIP- 

TION P.U. (Model I7A) 

A Pick -up for the connoisseur originally 
priced at L17.10.0. The last remaining 
few offered at £5,15.0, plus P, & P. 51 -. 

At last a quality F.M. Tuner Kit at a price 
you can afford. Just look at these fine 
features which are usually associated 
with equipment at twice the price. 

MAINS PORTABLE SOLDERING IRON 
Probably one of the most outstanding soldering instruments yet 
produced, this iron has a detachable handle which can be placed 
over the bit and barrel, enabling it to be carried in complete 
safety even when hot. The provision of an extremely stable 30w 
element makes this ideal for transistor and all similar lightweight 
applications. Brand new in P.V.C. bag, with lead and plug. 
ONLY 1819, plus 113 P. & P. 

MINIATURE EARPHONE WITH CORD 
SUB- MINIATURE PLUG AND SOCKET 
A deaf aid type earpiece of top grade quality. Gives an exception- 
ally crisp reproduction of both speech and music. Brand new and 
fully guaranteed. Two types available. CR -5 high impedance 
crystal, MR -4 low impedance magnetic. Plus II- 
Either type. ONLY 7I6 P. & P. 

I I 

F.M. TUNER 
HEAD 

A permeability tuned 
tuner head by a 
famous maker, sup- 
plied without valve 
(ECC85) 1816 plus 
119 P. & P. Valve 
816 extra. 

44 

www.americanradiohistory.com

www.americanradiohistory.com


782 PRACTICAL WIRELESS January, 1962 

HARVERSON SURPLUS CO. LTD. 
Introducing 

HARVERSON'S 

Monaural Amplifier Kit 
In response to numerous requests 
from delighted purchasers of our 
"SUPER STEREO KIT" we have 
produced a "MONAURAL AMPLI- 
FIER" on similar lines. 
* A JCL 82 valve provides a triode 
amplifying stage, and a pentode 
output stage (3 watts), enabling good 
amplification and sparkling repro- 
duction to be combined with physical 
compactness (amplifier size, 7 x 31 
x 61ín. high). 
* Modern circuitry design, good 

3 11 15) ke p 0.P. 
hum nand disto 

match 
distortion to 

a low level. 
* The controls, volume on /off, and 
tone, are complete with attractive 
cream and gold knobs. 
* The amplifier has a built -in fully 
smoothed power supply, using a good 
quality 

onlmains and metal rectifier. 
(A.C. 

* All you need is supplied including 
easy to follow instructions which 
guarantee good results for the begin- 
ner and expert. All components. 
leads, chassis, valve, knobs, etc.. 
are first grade items by prominent 
manufacturers. 

39/6 

OUR PRICE ' 
Plus 4/6 Post and Packing 39 6 

Sin. LOUDSPEAKER TO SUIT 14 /8 EXTRA 
ALL PARTS SOLD SEPARATELY 

BARGAIN MONTH FOR TRANSISTORS 

POWER GET 15 .,. ... ... 91- 

0C36 GET15 (matched pr.) .., 1616 

GET 102... ... 716 

XA103 ... 816 

PXA 101 916 

0075 ..- ... ... 616 PXA 102 916 

0076 ... ... ... 6/6 
O C78 ... ... ... 616 DIODE 
00780 6/6 31- 

Please add 6d. postage for each transistor. 

TRANSISTOR SPEAKER 
Western Electric 30 or 800 speaker. Size 2} x Tin. deep. 

1216 p.p. II -. 

SUPERHET CHASSIS -less Valves & Cabinet 
Modern AC /DC chassis with printed circuit and ferrite rod 
aerial. Although not completely built, the main components are 
mounted. L. M. wave coverage. 4 valves (UBF89, UCL83, 
UCH81, UY85). Everything supplied except valves and 
cabinet. With speaker and simple £3.6.6 plu s 316 

instructions. P. & P. 

COIL and TRANSFORMER SET FOR 
TRANSISTOR SUPERHET 

3 I.F. Transformers, one oscillator coil, one driver transformer, 
and wound ferrite aerial (Med., Long and aerial coupling) 
2816 complete, post II -. 6 transistor printed circuit board to 
match 816, post 94 Circuit diagram 116 extra. 

CONDENSER¡RESISTOR PARCEL 
50 mixed P.F. Condensers and 50 mixed Resistors. An assort- 
ment of useful values. All popular sizes -all new -a must 
for the serviceman and constructor 

ONLY 
in f. 

P. & P. I'.. 

THE HARVERSON 6 TRANSISTOR 

& DIODE SUPERHET KIT 
A first class 2 wave band transistor 
superhet in kit form. * Printed circuit panel (size x 

2áins.) * 3 Pre -aligned I.F. Transformers. * Output Transformer. 
*5 inch 5 S2 Speaker. * High gain Ferrite rod aerial. * First grade G.E.C. transistors. * Car aerial socket. * Push, /Pull output. 
All parts down to the minutest item 
with simple instructions. ONLY 

£6.19.6 PPII P6 

Cabinet to Suit (if available) 
I5 /- extra. 

THE 

F.M. V H. 
HARVERSON 

L6.I9.6 RECE VE8ä1T 
AT LAST -A COMPLETE F.M. 
RECEIVER IN KIT FORM ! 

Specially designed with the home 
constructor in mind, this kit 
enables the construction of a 
completely self- contained V.H.F. 
receiver, at fraction of the normal 
cost of comparable equipment. 
This is basically a quality self - 
powered F.M. tuner plus 2 
separate audio amplifier stages, 
and output transformer and 
speaker. 
* F.M. Tuning Head by famous 

maker. * Guaranteed Non- drift. 
* Permeability Tuning. 
* Frequency coverage 88 -100 

Mc Is. 

* OABI Balanced Diode Output. 
* Two I.F. Stage and Dis- 

criminator. 
* Self powered using a good 

quality mains transformer and 
valve rectifier. * Valves used ECC85, two 
EF80's, CL82 and EZ80 
(rectifier). 

* Fully drilled chassis. 
* Good quality speaker. 
* Well designed output trans- 

former. 
* Attractive maroon and gold 

glass dial. 
* Two output stages (using 

ECL82). 
* Everything supplied, down to 

the last nut and bolt. 
* Compact size. 
* All pares sold separately. 
OUR PRICE £6.19.6 Plus & P6 
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83 HIGH STREET, MERTON, S.W.19 
CHErrywood 3985/6 

14 WATT HI -FI AMPLIFIER 

KIT 
A kit designed to meet 
the exacting require- 
ments of the audio 
enthusiast, yet remain 
within the price range 
of the average construc- 
tor. A stylishly finished 
monaural amplifier with 
an output of 14 Watts 
from 2 EL84's in push 
pull. Super reproduction 
of both music and speech 

(Frequency response f 3dB c /s -60 Kc /s with negligible hum.) 
Separate inputs for mike and gram allow records and announce- 
ments to follow each other and make this amplifier ideal 
for small halls, youth clubs, etc. Fully shrouded Linear 
output transformer (to match 3 -15E2 speaker), and fully 
shrouded mains transformer (these alone are worth over 
£3.10.0). 2 independent volume controls, and separate Bass and 
Treble controls are provided, giving good lift and cut. Valve 
lineup 2 EL84's, ECC83, EF86 and EZ80 rectifier. All parts down 
to the last nut and bolt, including valves, knobs, heavy gauge 
metal chassis finished in glossy hammer green enamel mains 
and output transformers finished to match. 
P. & P. 616 (simple instruction ONLY booklet 116, free with kit). 

QUALITY RECORD PLAYER 
AMPLIFIER KIT 

A top quality record 
player amplifier in 
kit form. This am- 
plifier (which is used 
in a 29 -gn. record 
player) has a printed 
circuit and has an 
internal fully 
smoothed power 
supply (input AC/ 
DC Mains) using a mains dropper and contact cooled 
rectifier. A flying panel is supplied accommodating 
BASS, TREBLE AND VOLUME - ON 'OFF 
controls. 2 valves (ULM and UF89) and linear out- 
put transformer give crisp reproduction from all 
records at 4 watts. Our price for the complete kit 
of parts (including valves) ONLY 59/6 plus P. & P. 616. Simple instruc- 
tions 116. (Free with kit). 

SUPER TABLE RADIO 
CABINET 
A very fortunate 
purchase allows us 
to offer this quality 
table radio cabinet 
for only 1816 (this 
cabinet cost the 
manufacturers 351_ 
each to make). The 
positions of the controls make it ideal for housing 
our 6 TRANSISTOR SUPERHET KIT described 
opposite. Beautifully finished in walnut and 
tygan. OUR PRICE 1 p L Plus 116 

ONLY O/6 P. & P. ins. 

E.M.I. 4 -speed 
Player and P.U. 

Heavy a *in. metal 
turntable. Low flutter 
performance 200/250V 
shaded motor with 
tap at 80V for ampli- 
fier valve filament if 
required. Turnover 
LP /78 head. 

PRICE 8916 
Plus 416 P. & P. 

SUPER STEREO KIT 
MK. II 
A kit of ready -built units only 
requiring interconnection. Compris- 
ing two midget 3W amplifiers, push 
button switch, transformer, control 
unit (bass, treble and vol.), power 
pack, two speakers, indicator light 
valves (ECL82, EZ80 range), and 
comprehensive instructions. 

£3.19.6 Pitus&6p16 
. 

VALVES WE HAVE 20,000 IN STOCK -ALL AT BARGAIN PRICES. See our list 
in December "Practical Wireless ", write, phone or call for your requirements 

SPECIAL OFFER ... 
6 TRANSISTOR RADIO 

IN KIT FORM 
Special offer. Limited quantity only of new 
ex- manufacturers' parts to make a 6 
transistor 2 wave band superhet chassis. 
Ideal for portable or table radio. All parts 
including transistors, ferrite aerial, 
printed circuit, etc., but EXCLUDING 
speaker and cabinet. P. & P. 

Few Only. £ 5.19.0 216 
Simple instructions 116 (Free with kit). 

SPECIAL OFFER 
54-in. LOUDSPEAKER SILKS 

Heavily woven in ivory and gold. Original 
price 351- per yard length. OUR 
SPECIAL PRICE, 1316 per yard length. 
P. & P. 116. 

TAPE DECKS 
B.S.R. Monardeck (single speed) 3i in. per sec., simple control, 
uses S=in. spools. E7.5.0, plus 516 carr. and ins. (tapes extra). 
COLLARO STUDIO DECK £10. plus 516 carriage and ins. 

(tapes extra). 

CRYSTAL MIKES 
T.S.L. Stick Mike 2216 
ACOS (latest model) I8/6 

HI /FI STEREO 
MONAURAL AMPLIFIER 
A 5 valve HI /FI amplifier with 
switched stereo /monaural op- 
eration. Output 3 watts. per 
channel, provision for bass and 
treble speakers on each. 
Volume and tone controls fitted 
both channels. All housed in 
stylish blue /grey metal case, 
with gold finished knobs 
and £9.19.6 Plus 416 
trimmings. P. & P. 

PLESSEY SPEAKER 
8 x 5 inch 3E2 Speaker. 
Large Pot. 1216, P.P. 116 

PUSH -BUTTON 
TRANSISTOR SWITCH 

A 3 push -button switch, 
specially designed for transistor 
radios. Button functions pro- 
vided are on -off, long and 
medium wave. The back of 
switch is also equipped with a 
rack for mounting a Ferrite 
Aerial. Easily worth I51 -. 
OUR PRICE ONLY 5 /6 
P. & P. I1 -. 
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RELDA OFFERS THE GREATEST VALUE IN 
MINIATURE COMPONENTS FOR THE `KIT FAN' 
MINIATURE DP /DT SLIDE 
WAVE -CHANGE SWITCH 
2/8 each. 

SUB -MINIATURE TRANSFORMERS 
Here is outstanding value in 
transistor transformers consis- 
ring of one Driver Transformer 

, and one Output Transformer. 

PS.35. SUB -MINIATURE 
PLUG AND SOCKET 

- 
M AINS 3 AMP. DP /DT 
TOGGLE SWITCH with on/off 
plate. 4/- each. Ideal pair for miniature transis- - - 

tor portables. etc. '5 I` 
Driver Model LT99: Primary: j 
20k. Secondary: 1k.Centre Tap- +,, I 

pad. Ratio: 5 : 1. I II Output Model LT700: Primary: _, -- - 
Output: 

Two-way bakelite barrel Jack 
plug only Tin. long. Socket only 
íín. long. 3/6 per pair. Post paid. 

TRANSISTOR SPECIAL! 
5K. EDGEWISE MINIATURE 
VOLUME CONTROL MODEL 
K2. I8. with switch and ivory 
knob. As used in all miniature 
transistor radios. 4/8 each. 

I 

1.2K. Centre Tapped. 
3.2 ohms. Ratio: 2 : 1, Complete 
with detailed instructions. Only 9/6 per pair. P. & P. 1/6. 

CH.305 CHROME MINIATURE 
PLUGS AND SOCKETS 

Size: plug barrel 1'. socket I'. 
These will give your equipment 
that expert finish! 3/8 Per Set. 

LAPEL MICROPHONE M178 
Precision engineered 
Crystal Microphone 

I/ -for lapel or hand \ / use. Only lün. dia- 
meter, Exceptionally 
sensitive '\! . Chrome 

i'6 I plated case and clip 
includes 5ft. shielded 
cable. Only 17/8. 

MINIATURE EARPHONE 
qtc. A really sensitive dynamic earphone 

E -- 6 

-, 
Q 

of exceptionally fine quality. Pro- 
vides clear reproduction of music as 
well as speech. Fully Guaranteed and 

insert. 

S L I M 
- RADIO 

PLUGS 
LL complete with transparent ear 

3 feet cord, sub -miniature plug and 
socket. 

,..,..; A N D 
SOCKETS. Two -way, black 
bakellte, solder terminal PLUG 
and STURDY standard SOCKET, 
5/6 per pair. Post Paid. Panel 
mounting, neat finish 

CRYSTAL MICRO- 
+ PHONE INSERTS 

MODEL M0.1. Pre- 
I 's cision disc type crystal 

o microphone cartridge. 
Res- Output ponse::3dß. Res. 

ponse: 100 -6.000 C.ps. 
PRICE 6 /6. 

- 
3 

_ - - CR-5 High imp. crystal 8I Each 
MR-4 Low Imp. magnetic Post 1/- 

JUST ARRIVED! 
A "MUST" FOR EVERY TRANSISTOR SET OWNER! 

9V. BATTERY CHARGER AND A.C. ELIMINATOR 
MODEL LA.6P 

Save those batteries during the winter by running your 
transistor set direct from A.C. Mains. Reactivate all 
your old 9V batteries. 
Unit contains neon indicator and standard battery connec- 
tlons with nearly 2 yards of mains lead and plug. Also snap tions 
cord for connection to set. 

FIRST IN THIS COUNTRY! 29/6 P.1 /s P. 

. 

PZflA. MINIATURE 2i in. SPEAKER. 
e + 

- - 

A miniature HI-FI 
speaker that out- 

- performsallothers. 
1 Designed to meet 

esi 

Designed 
today's require- 
ments manta Cor transis- 
tor, miniature and 

71 SPARE VALVE KIT 
Here's a 
gift for all 

and lö 
own- 

erg! Case 
contain- 

qq 

ARP12 & 
1 A T P 4 

,f valves. 
A Only 10 /- 

P. & P. 2/6 

" `- 

! -h - I ' , 

1,1I!í' 

ry 
",, 

FÍd 

1 °H 
'iiÍß 

I 

'9 P1 
`'K 'ü h,lB 

I I 

' ^q,m 

I 

sub-mínlain.deeapp- 
lications. sq. x ltn. deep. 
Voice 

Size 
Voic coil impedance: 8 ohms. 
Freq. range: 150 -5000 c /e. Power: 
200mW. 18 /8. 

..G,:\ HOOVER ROTARY °/' TRANSFORMERS / 12 v. input. 500 
V. output at 65 
mA, or 8v. input 
250 output at 

' \ 75 mA. 
a 

F ff, Only 10 /8 each. 
*01 ,15 P. & P. 2/- 

ONLY 
Per PORTABLE 60 / Set TRANS /RECEIVER SETS 

P. & P. 4/- Consisting of trans /receiver ng 
a covering 7.4-9 Mc /s range up to 

10 miles. complete with 5 valves 
headphones, microphone, iunc- 

valor", - ¿ Lion box and Eft. telescopic 
-" - - aerial. Only requires 120 V. 

and 3 v. dry battery. 
TWO FOR £8. Post Free. 

// SPECIAL 135 V. H.T. BAT- 
TERIES. Ideal for above. 

- 12/6 each. 

0 AERIAL 
VARIO METERS 
These magnificent 
Instruments will h 
enable you to 
receive maximum -p 

signal strength on 
all B.W. receivers. ( R 

cali- 
brated 

.. 

12/8. P. & P. 2/6. 

No. 7 MOVING COIL MIGRO- 
PHONE INSERTS. Ultra sen- 
sitive. in 
Microphones! Size Din. dia. x 
I I deep. Brand new and guaran- 
teed. 6/6 each. 

$ All Transistor 2- STATION INTERCOM and Baby Alarm 
d MODEL Here is an Intercom system for both calling and conversing which uses the 

highest quality transistors and is operated from a single battery. May be used 
T 1.32£ for multi- purpose applications especially where there is no local electrical supply 

q{` and also where voltage fluctuations are severe. Specially suited for use in offices 

" 12 Gns. r # 5s %, Ì 
manufacturing plants, hotels, restaurants, residences and wherever conversa- 

p 
s 

yf Won is required between two or more locations. Ideal Baby Alarm. Brief Spec: 
tl 3 transistors, 200 mW output. 9 v. battery, built-in 2t£n. speakers. The Master 

Complete with ,3aß" station incorporates individual volume control to ensure perfect speech re- 
battery and 60 : production. The Sub -station incorporates a unique "buzzing" call system 
ft. of wire. - . ;. i' which ensures maximum efficiency. S.A.E. for further details. 

f 
PYE COMMUNICATION RECEIVERS 

World coverage on these famous Communication Receivers. They are the 
simplest type to use yet bring in stations that will amaze you. The ideal domes- 
tic receiver for medium wave during the day with Amateur stations at night. 
All have been converted to 230 v. A.C. mains and are guaranteed to work 
immediately. Incorporate Wave Switch. Audio gain aerial trimmer, high and 
low tone control, station locking device, aerial and earth inputs, speaker out- 
put sockets, etc. Size 17 x 8 x 96ín. Black crackle finish front panel. On demon- 
stration at 87 Tottenham Court Road. 
P.C.R.2. Medium and long waves and 6-23 Mc /s. Less speaker. ONLY 
P.C.R. Medium and long waves and 8-18 Mo /s. With speaker. l 
(All the above P.C.R. Receivers have been completely £8.19.6 plug reconditioned). EACH TYPE Carriage 10 /6 * Order Early! 

MAIL ORDERS TO 

(DEPT. P.), 32a COPTIC STREET, 
LONDON. W.C.I 

CALLERS WELCOME AT 

87 TOTTENHAM COURT ROAD, 
LONDON. W.1 MUS 9606 
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PROVED to be the BEST BUY in the Country. 
3 -WAY SLIM CRYSTAL MICROPHONE 
May be hand -held, stand mounted (either floor 
stand or desk stand) or suspended by lavalier 
cord. Response 60- 10,000 Cps. Built in on /off 
switch. Output level -52db. Omni -directional 
head. Clips on or off standard stand adaptor per- 
mitting tilting for multi -angle use. Satin chrome 
finish. 

TUBULAR BAFFLE EXTENSION 
SPEAKER MODEL TS.30 

Mounts vertically -mounts horizontally -mounts on wall -sits on desk! 
Designed for use with transistor radios, valve radios, car radios, amplifiers, 
auxiliary speakers in Hi-fi and numerous other applications where quality 
reproduction of sound is required. 
The cabinet is finished in beige leather, with contemporary gold baffles at 

s7 /each end. Complete with 12 ft. extension cord f teed with 
miniature plugs, individually tattooed and guaranteed. 
Size: 9 }in. x 3 +in. diameter. 

P. & P. 2/6. MODEL TS.90 will give your transistor net "Big Set" 
reproduction. Simply plug into earpiece socket and you 
will be amazed at the results! 

V.H.F. MOBILE 
AERIAL and base. 
with PYE connections. 
27in. overall, as used 
by Taxis. Police. etc., 

U.S.A. WHIP AERIALS 
12ft. 10 / -, 
COMPLETE HEAD- 
PHONE and MICRO- 
PHONE ASSEMBLY 
10 / -. P. & P. 3/6. 

MODEL IOOC 
Supplied complete with 7ft. of 
shielded cable, lovelier cord 
and desk stand. 

ONLY 4.8/_ 

SUPER TRANSISTOR RADIO 
With Miniature Speaker. 
Simple instructions enable 
anyone to build this miniature 
radio. Gives reception over the 
entire broadcast band. Each 
kit is supplied with all latest 
miniature parts including: 
* two transistors * ferrite rod * speaker * coloured plastic 
case 
Instructions. 

by step 
x 

illustrated 
3 tin. 

I 1 - ONLY 27,8 P. Ba tle 1/- ex. 
* Made available owing to public demand! * 

ACCUMULA- 
TORS. 2 volts 16 
A.H. (unepillable). 
Ideal for 6 and 12 
volts supply, etc. 
Brand new. Original 
cartons. Size 4in. x 
lin. x 2(n. 5/6 each. 
P. & P. 1/6, 3 for 15 / -. P. & P. 9/6. 6 for 
27/6. P. & P. 5 / -. 

RAIL TAPE RECORDERS. 
As previously advertised. Few 
available at £11.19.6. P. it P. 3/6. 

THE GREATEST MULTI -METER 
VALUE AVAILABLE TODAY ! 

10,000 o.p.v. ON BOTH A.C. & D.C. 
A complete wired and tested instrument (not a kit) incorporating 
extra large 31in. meter face and unique slide range switch. Can be conveniently carried in the pocket and features unusually sensitive 
10,000 ohms per volt AC -DC meter. 1 per cent precision resistors, and largest meter ever placed on an instrument this size. Single, easy to 
use range selector switch, can be appreciated by the novice and engineer alike. Complete with colour coded test leads and battery. 
Size: 44x35 x lin. Model EP 10K ONLY £5.116 

FULL SCALE RANGES: 
D.C. VOLTAGE: 0 -640- 120 -600. 
1200v. (10,000 o.p.v.). 
A.C. VOLTAGE: 0.6-30- 120 -600- 
1200v. (10,000 o.p.v.). 
D.C. CURRENT: 0 -120 uA, 0-12 - 
300mA. 
RESISTANCE: 0-20K, 0 -2 Meg. 
(150 ohm. 15E at centre scale). 
CAPACITANCE: 0.005 to 0.15 uF 
(at A.C. 6v.). 
DECIBELS: -20 to +63db. (600 
ohm, 1mW. Odbm -0.755 v.). 
ACCURACY: D.C. Voltage and 
Current ±2% f.s. A.C. Voltage f 4% Ls. Resistance ± 3% of total 
scale length. 

MINIATURE PANEL 
Precision built clear plastic minia- 
ture panel meters. Featuring 
d'arsonval movements, jewelled 
bearing, silvered dials with black 
numerals and pointers. Accuracy 
2% of full scale, 1.21/32in, square 
fronts, 11ín. overall front to back. 
Require LIín. diameter round hole 
in panel. All have clear plastic 
fronts with zero adjustment screws. 

VU METER MODEL VR. IP. Calibrated and 
damped in accordance with standard VU 
Meter Practice. Upper scale reads -20 to 
+3VU. Lower scale 0-100% modulation. Uses 
precision carbon film multiplier resistor and 
full wave rectifier. 42/6. 

METERS 
"S" METER MODEL SR. 2P. Stan- 
dard "Ham" Signal strength indica- 
tor. Calibrated in "S" units from 
0-9 with scale terminating in + 10 to 
+ 30 db calibrations. Additional 
full scale calibrations of 0 -5 + 0-10 
in linear scale divisions. A "must" 
for radio amateurs for conversion 
of any Communication Receivers 
with A.V.C. action to give calibra- 
ted signal strength action. 35/ -. 

DC MICROAMMETERS 
Model MR.25 0 to 50 uA 39/6 
Model MR.250 0 to 500 uA. 32/6 DC MILLIAMMETER 
Model MR.21 0 to 1mA. 27/6. 

All models individually Boxed and Fully 
Guaranteed. P. di P. 2/6 each. 

HI -FI HEADPHONES 
These miniature Hf- 

Fi phones 
use high quality 
permanent 
magnetic speakers 
with regu- 
lated voice 
coil. The 
soft rubber 

ear moulds give correct spacing 
for optimum acoustic load. Each 
unit has a built -1n miniature HI- 
Fi transformer to ensure the 
finest music and voice reproduc- 
tion. Supplied free is a small 
transformer unit which steps 
impedance up to 4000 ohms. 
Only 15 /- P. & P. 2/6. 

MAIL ORDERS TO 
(DEPT. P.) 82a COPTIC STREET, 

LONDON, W'.C.1 

CALLERS WELCOME AT 
87 TOTTENHAM COURT ROAD, 
LONDON, W.1 MUS 9606 
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O Speaker Bargain BATTERY CHARGER BARGAIN 
O __.,,.q,: - Components Would Cost More 
O Car Battery Charger- ready -made 
O high output battery charger in stove 
0 . . enamelled sheet steel louvred case. 
0 New. complete and ready to work. 

'ratedselector foamps, tickle d variable 
rate selector for trickle charging. 

O also a meter to show charging rate. 
O Suitable for 230 /250 A.C. mains. 

I 121n. Hi- fidelity loudspeaker. High Special snip price of 85 /-, plus 3/6 
fer+ flux, permanent magnet type with post and ins. 
O standard 3 ohm speech coil. Will 

handle up to 12 watts. Brand new by 
famous maker. Price 32/6. plus 3/6 

O post and insurance. 

0 Miniature 
O Microphone 
O American made. Dy- 
O namic type, real bar- 
121 

po stage. 
2/6, plus 6d. 

0 0 0 
0 0 
0 o 
0 
0 
C} 0 0 

0 
0 0 0 0 o 
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00 
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00 
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O 
0 
0 
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Fluorescent Lighting 

Complete lighting fittings. Built -in 
ballast and starters -stove enam- 
elled white and ready to work. Ideal 
kitchen, workshop -anywhere. 
Twin 20 approximately 271n. long 
complete with two 20W tubes. 49/6. 
Single 40 approximately 4ft. long 
complete with one 40W tube, 39/6. 
Inductor 80 approximately 5ít 
long complete with one 80W tube, 

1 0 miles 7/6 a 
and t insurance 

500 mes 8/8 
21in. Miniature complete with 13 
watt tube. Ideal for showcase or 
position where miniature fitting Is 
required. Complete with latest 
lin. diameter tube. 49/6 each. 
Circular. Complete with 40 watt 
tube. £4.19.6. 

Carriage and ins. 7/6 an', type. 

750mW TRANSISTOR 
AMPLIFIER 

4 transistors including two in push - 
pull -input for crystal or magnetic 
microphone for pick -up -feed back 
loops -sensitivity 5 m/v- output 1 
watt peak into 35 ohm speaker. 
Speakers available. Price 52/6. 
Postage and insurance 2/6. 

Building A Scope? 

3in. oscilloscope tube. American 
made type No. 3FP7, 6.3 v. 0.6 amp. 

O heater, electrostatic deflection, brand 
O new and guaranteed with circuit 

diagram of scope 15 /- each plus 1/6 

MOTOR SNIP 
Miniature motor 211n. long x 
1iin, diameter, laminated poles 
and armature, separate winding 
for reversing. Operates off 20.30 v. 
D.C. or off A.C. mains through 
stepdown transformer. Original cost at least £3 each. 
Snip price for one month only 8/6. plus 1/6 postage 
and insurance. 

Component Storage 
Drawers 

Stout board construction 
these drawers are ideal for 
small parts. Supplied com- 
plete with simple erection 
instructions -1/6 each or 12 
drawers each 6 x 21 x 61ín., 
13/8. post 2/ -. 

oí7 

0000000000000000001 
SUB- MINIATURE 
COMPONENTS 

1. Ferrite aerial with Long and 
Medium Wave Coils. Min. long. 
for pocket superhet, complete 
with circuit showing component 
values, etc., 7/6. 

2. Ferrite aerial, as above. but lin. 
diameter, Bin. long, for table 
model receiver or portable. 10/6. 

3. Three I.F. Transformers with 
oscillator coil and circuit details 
to work with item 1. 19/8. 

4. Three I.F. Coils and oscillator 
to work with item 2. 23/6. 

5. Smallest possible electrolytics. 
1MFD, 2MFD, 4MFD, 6MFD, 
8MFD, 1OMFD, 20MFD, 30MFD, 
50MFD, 100MFD, 200MFD, all 
1/9 each. 

6. Smallest I watt resistors, all 
10 per cent values. 5d. each. 

7. Miniature condensers. .1. 1 / -; 
05, .04, 02. .01, all 8d. values. 
below this 7d. 

8. Miniature slide switch double 
pole change over, 2 /6. 

9. Edgewise volume controls, 2K, 
5K, .OK and 20K, 2/8 each. 

10. Small edgewise controls with 
switch. 2K. 5K, 10K and 20K, 
4/9e each. 

11. Red Spot Transistors, tested 
and suitable all A.F. applications, 
2/8. 

12. White Spot Transistors tested 
and suitable as I.F. or mixer, 3/6. 

13. Set of six :Nullard transistors 
for superhet in original packets, 
fully guaranteed. comprising 
0C44. 0C45, OC81D and matched 
pair OC81. £2 the set. 

14. Special 500 sub - miniature 
diodes, 1/6 each. 

15. Surface Barrier transistors, 
5 -10 Mc /s. 6/6 each; 10-15 Mc /e, 

88Ó-Ó 
each; 

15-3 eac30 
9/- each; 

16. Push -Pull Driver and Push -Pull 
output transformers for pocket 
superhets, 150 mW, 10 /- pair; 
400mW, 15/- pair; 750 mW (driver 
only, no o.t. needed). 8/8, all 
complete with circuit details. 

17. Smallest Tuning Condenser, 
size approx. lin. sq.. 165pF and 
650% with trimmers, 17/6 each. 

18. Oscillator coil to suit the above. 
8 / -. 

19. Three I.F.s, 455 k/c sub -miniature 
to suit items 17 and 18.181- the set. 

20. Jackson 00 2 -gang tuning con- 
densers, 208pF plus 176 pm. 
spindle tapped 6BA, with 
trimmers. 10/6, less trimmers 9/6. 

21. Tuning condensers for items 1 
and 3, 9/6. 

22. Tuning 
and 4, 1018. 

condensers for items 2 

23. Printed circuit for items 1 and 
3, 

24. Prin7/6. ted circuit for items 2 and 
4, 

25. 211n. speaker, 3 ohm, 19/6; 80 chin. 
19/6. 

26. Sin. speaker, 3 ohm. 18 /6; 80 ohm, 
18/6. 

27. Mn. speaker, 3 ohm, 18/6; 35 ohm 
HI flux, 19/6; 35 ohm Super Hi 
flux, 22/6. 

28. Elliptical speaker, 7 x 4. 3 ohm. 
19/6; 35 ohm, 19/6. 

29. Battery connectors, large. 1/- 
pair; miniature. 1/- pair. 

Connecting Wire 

TABBY EQUIPMENT COMPLETE 
Complete equipment for seeing in the dark, as fitted 
to Army vehicles for night driving, etc. Complete 
working equipment comprises: 2 Infra Red Radiators, 
adjustable binoculars, power pack for 6 or 12 volts 
control units and inter -connection cables. Original 
cost probably around £100. Unused and in perfect order 

-t6Ó/.6 
or 10 /- deposit and 15 fortnightly payments 

FLUORESCENT LIGHT BARGAIN 

(10 '`T ® 
Kit of Parts comprising: choke, two lamp holders. 
starter holder and starter, 40 watt, 19/6; 80 watt, 23/6. 
Plus 2/- post and insurance. 

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

LIMITED QUANTITY ONLY! 
Waterproof heater wire. 16 yds. 
length. 70 watts. Self regulating tem- 
perature control. I01 -. Post Free. P.V.C. covered in l00ft. coils -219 a 

coil or four coils different colours, 
o post and insurance. 10 /- post free. 

R00000000000000000000000000000000000000000000000000000000000000000i 
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MULTI-METER BARGAINS ! MOST AMAZING 
BARGAIN! 0 

0 

fJ 
0 
0 
{} 

O 
0 
{'} 

ái 
{;1 

MODEL 200H (Illus. on right). 20,000 
ohms per volt, 20 ranges comprising AO 
volts. 5 ranges up to 1,000V DC volts, 6 rang- 
es up to 2.5KV, DC current, 3 ranges up to 
26 ohms, resistance, 2 ranges up to 6 meg. 
capacity 2 ranges up to .1. decibels -20 to 
+22. Scale cornerwise to the equivalent 
of 4in. movement is a pocket size instru- 
ment measuring 41 x 31 x lin. Complete 
with test prods, battery and operating 
instructions, price 66.19.3. post free. 
MODEL TElO. Similar in size and ap- 
pearance to 20011 except that this is 
10,000 ohms per volt and maximum DC 
volts 1,200 instead 01 25K, also no capa- 
city range. Price £5.19.6. Post free. 

MODEL TPS5. (Illus. on left). 20,000 
ohms per volt, DC volts, 5 ranges up to 
1,000 AC volts, 5 ranges up to 1,000, resis- 
tance, 2 ranges up to 10 meg., capacity 2 
ranges up to .1 decibels -20 to +26. One 
switch control, really beautifully made 
precision instrument, size only 34 x 55 x 
11ín., price only 65.19.6. Post free. 
MODEL TP10. Similar in size and 
appearance to TPS5, but sensitivity 2,000 
ohms per volt, price £3.19.8. Post free. 
MODEL Ul. A robust instrument of 
1,000 ohms per volt sensitivity, AC /DC 
volts up to 1,000. DC current up to 500, 
resistance up to 200K, size 55 x 35 x 21ins. 
complete with test prods, single switch 
control, large easily read scale, price only £2.19.8. Post free. 

All components for a 

5 Transistor Radio 
that really works! 

ONLY 

69'6 
Postage and 

Insurance 2/6 
Battery 2/- 

8 
O 

This remarkable little receiver uses 5 transistors and 2 O 
diodes, 3in. Moving Coil Speaker, Tuning Condenser, O 
Volume Control with On /Off switch, latest type circuitry O giving excellent station separation and ample volume at O good tone. Push -pull output circuit ensures long life from o PP4 battery. 
All components included for Medium Wave operation in O handsome plastic case with carrying handle as illustrated. 

`l Demonstrations at all branches GI 

Circuit diagram FREE with parts or 2/- separately. O 
OPTIONAL EXTRAS 

Fully punched printed circuit board .. .. .. 8/8 
All components and switch for Long Waves .. .. 8/6 Motif "Pimpernel" .. .. .. .. .. .. 2/- 

A proved success 

The "GOOD COMPANION 
CAR RADIO & PORTABLE 

One of the finest of its kind available. The design 
technicians and of those of several of the leading 

{;1 
O 
O 
O 
O 
O 
O 
O 

o 
O 

is the combined efforts of our 
manufacturers in the country, 

and the resulting set has 
a performance as good 
as if not superior to those 
selling at £20 and more. 
It has the eight transistor 
set performance. 
Features include Amen- 

Alternative Cabinet 20f- extra. 

can Philco R.F. transistors and Mullard A.F. transistors -Q.P.P. output 
giving 750 mW -full coverage on Medium and Long -very fine tuning arrange- ment- excellent reception of difficult stations like 208 -variable feed -back 
control -full zonal qualities- really superior looking cabinet size I I x 8 x 3in. 
approximately -car aerial attachment- several months' operation from battery 
costing only 316. 
Circuit employs six transistors and two diodes, it incorporates all latest refine- 
ments, and oscillator I.F. Transformers are pre -aligned so no instruments are 
necessary. Anyone who can solder competently can make this set. The instruc- 
tions are fully comprehensive with plenty of illustrations. Service is available in 
the unlikely event of your getting into difficulties. All components fully guarcd. 
Price of all components 
and cabinet to make set 
as illustrated 

£9.19.6 
Post and insurance 5/- 
Battery 316 extra. 

POCKET COMPANION 
should now be ready for constructors. Con- 
structional details 216, or all parts complete 

£6.15.0 Post & Insurance 216. 

ELECTRONIC PRECISION EQUIPMENT LTD. 

Q 

8 0 4 

{} 
- 

O 
O 
O 
O 
O 0 0 
0 

post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road, 8 Eastbourne, marked Department 7. Callers may use any one of the Companies below. ,..+ 
266 London Road, 29 Stroud Green Rd., 520 High Street North 42-46 Windmill Hill, 248 HIgh'Street, r8 Croydon. Finsbury Park. N.4. Manor Park, E.12. Ruislip, Middx. Harlesden, N.W.10. o Phone: CRO 6558 Phone: ARChway 1049 Phone: ILFord 1011 Phone: RUIslip 5780 Phone:ELGar 4444 e,, Half day Wednesday Half day Thursday Half day Thursday Half day Wednesday Half day Thursday 

00000000000 0000000O000000004; 4`}00 00000000000000 , 0 ? QC, :}{sá94, 5QC}0, 46 
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Brand new, individually 
checked and guaranteed 

VALVES 
ACSPENDD EAC9I 416 EL91 716 

41- EB34 116 EM80 81- 
AL60 6r- EB9I 319 ENSI 2216 
AP4 41- EBC2I 81- EP7I 616 
AR8 51- EBC4I 719 EP72 SI- 
ARDDS 21- EBC90 51- ESU208 8r- 
ARP3 3r- EBC9I 319 EY51 8r- 
ARP4 316 EC52 BI- EY86 8r- 
ARP12 2/9 EC70 101- EY91 316 
ARP2I 3/6 EC90 101- EZ40 71- 
ARP24 416 ECC81 5/6 EZ4I 619 
ARP34 516 ECC82 616 EZ80 616 
ARTH2 71- ECC83 7r- EZ81 619 
ATP4 219 ECC84 71- GL450 IOr- 
AU1 5r- ECC85 719 GL464A IOI- 
AU4 5r- ECC9I 41- GZ32 91- 
AW3 4r- ECF82 816 HL23 61- 
AZ31 81- ECH42 716 HL23DD BI- 
BL63 61- ECH8I 719 HVR2 1216 
BS4A 5r6 ECL80 8r- KF35 51- 
BT45 401- ECL82 91- KRN2A 191- 
8783 22/6 EF22 7/3 KT3I 8/- 
13T913 251- EF32 51- KT32 W. 
CV54 51- EF36 316 KT33C 4/9 
CV264 351- EF37A 81- KT44 6'3 
CY3I 716 EF39 4/3 KTW62 716 
D41 313 EF50 216 KTW63 6/6 
D77 473 EF54 3/3 MH4 316 
DA30 12/6 EF55 61- MH4I Sr- 
DAF86 8r- EF70 41- ML4 4r- 
DAF91 6r- EF73 6r- ML6 61- 
DET5 151- EF80 516 MS /PEN 61- 
DF72 7/6 EF85 6110 NT37 
DF91 313 EF86 91- (4033A) IOr- 
DK96 7/3 EF89 719 NUI2 51- 
DF96 81- EF9I 316 083 71- 
DL92 61- EF92 4/6 OC3 51- 
DL94 6r- EF95 716 OD3 SI. 
DL96 81- EK32 71- OZ4 51- 
DX25 9r- EL32 319 PCC84 71- 
E 1232 516 EL33 81- PCC85 813 
E1323 251- EL35 813 PCF80 71- 
E1436 316 EL41 813 PCF82 8,- 
Eí524 616 EL42 91- PCL82 816 
EA5O 116 EL84 7/6 PEN25 476 
EABC80 713 EL85 101- PEN46 
AND MANY OTHERS IN STOCK, IN 

below 10/-, 2/- P. & P. 2/6 over I 

FREQUENCY METER BC22I TECH- 
NICAL MANUAL 22/6. 

FIELD TELEPHONE TYPE "L" 
Excellent guaranteed condition, 1.5.5.0 
per pair, carriage paid. 
B.P.S TRANSRECEIVERS. Specially 
built for Parachutists during the war. Re- 
ceiver superhet Transmitter crystal 
controlled. C.W., and phone. 2 -8 Mc/s. 
829 valve as output. 60 w. on C.W. 15 w. 
on microphone together with mains 
power pack 120/220 v. Two rotary conver- 
ters to work from 12 v. battery, micro- 
phone, key and dipole aerial. Price LIS. 
Carriage 30/ -. 
RECEIVER TYPE BC342. 110 v. A.C. 
1.5 -18 Mc /s. 122.10.0, carriage 30/ -. 
RECEIVER TYPE BC3I2. As above but 
12 volt battery. L22.I0.0, carriage 30/ -. 
RI09 RECEIVER. Covering 2-8 Mc /s 6 v. 
D.C. with sec of spare valves and carrier. 
Brand new in original packing case, 
L6.18.0, including delivery in U.K. 
VIBRATOR UNIT. 12 v./160 v. 35 mA, 
Exceedingly well filtered and smoothed. 
Excellent for car radios. Including one 
6X5G valve and vibrator 1716. P. & P. 7/ -. 
MARCONI SIGNAL GENERATOR. 
TFI44G. 85 kc /s, 25 Mc /s. Made up to 
new standard. 170 delivered free. 
SPECIALLY BUILT POWER PACK 
for TCS Receiver. 230 v A.C. mains, in- 
cluding 6X5GT valve, E #.10.0. Carr. 5/ -. 
TELEPHONE HANDSET, standard 
G.P.O. type. New 121 -, P. & P. 1/6. 
VACUUM CONDENSER. 32,000 v. 
50pF. 1216 P. & P. 3/6. 
AR 88's. Completely rebuilt with new 
PVCwiring.Type "D" E75;Type "L F" 170. 

PEN65 616 
PEN220A 3r- 
PENDD/ 

1360 916 
PL8I 91- 
PL82 81- 
PL83 719 
PTI5 101- 
PT25H 716 
PVD7 716 
PX4 191- 
PX25 101- 
PY83 7/3 
PY80 619 
PY8I 71- 
PY82 81- 
QP2I 61- 

QS75/20 619 
Q595/10 619 
Q5108/456/9 
QV04/7 1216 
QV05-25 51- 
R3 81- 
R3/IO 4r- 
RIO 1216 
REL2I 25r- 
RK34 2r6 
RX235 101- 
SP2 41- 
SPI3C 4/6 
SP41 2/6 
SP6I 21- 
STV280/80 

I21- 
SU2I 50A 4/9 
T41 71- 
TH4I 81- 
TP25 151- 
TTI I 31- 
TZ20 16r- 
U17 51- 
U18 51- 
U27 8/- 
U52 51- 
UBC41 716 
UCH42 7r6 
ULII 5r- 
ULI2 51- 

UL85 71- 
UU9 516 
UY4I 61- 
UY85 616 
VP23 316 
VP4I 516 
VR78 4r- 
VR99 B1- 
VR105/307/6 
VR 150/307/3 
VT4C 25r- 
VU39 61- 
VUIII 313 
VX3138 12r- 
W3 I 71- 
Y63 5/- 
Y66 81- 
Z31 6r- 
A3 3r- 
ASGT Sr- 
C5GT 7/6 
D8GT 61- 
E7G 716 
G6GT IV- 
LDS 316 
LN5 419 
R5 61- 
SS 5r9 
T4 41- 
W4 61- 

2A3 81- 
2A5 81- 
2A6 7/- 
2034 2/6 
2D21 61- 
2D4A 4r- 
2X2 4r- 
3A4 51- 
387 5r- 
31324 8r- 
3E89 
(889B) 60r- 

3QSGT 9r- 
354 51- 
3V4 61- 
5T4 9r- 
5U4G Sr- 
5V4G 81- 
5Y3GT 61- 
5Z3 816 

6AB7 41- 
6AC7 3r- 
6AG5 316 
6AG7 61- 
6A17 413 
6AK5 S/- 
6AK7 BI- 
6AM6 613 
6AT6 5r- 
6AQ5 71- 
6BA6 61- 
668 5/6 
6B8G 216 
6C4 3/6 
6C5 6/- 
6C6G 413 
6C8G 51- 
606 416 
6F6 7r- 
6F6G 4r- 
6F8G 6/6 
6F12 4/6 
6FI7 7/6 
6G6G 3r- 
6H6M V- 
615 3'6 
6J5G 3r- 
6.16 413 
6J7G 51- 
6K6GT 616 
6K7G 2/3 
6K7GT 419 
6K8G 519 
6K8GT 813 
6K8M 816 
6L5G 61- 
6L6 91- 
6L6G 616 
6L34 416 
6N7G 519 
6N7GT 61- 
6Q7G 61- 
6R7 81- 
6SA7 61- 
6SC7G 516 
6SC7GT 61- 
6SG7 51- 
6SH 51- 
6SH7 416 
6517GT 5/9 
6SK7 513 

6SL7GT 616 
6SN7GT 416 
6SQ7 61- 
6557 61- 
6V6G 516 
6V6GT 61- 
6X4 51- 
6X5GT 616 
6Y6G 8r- 
6Z4 81- 
7B7 716 
7C6 71- 
7C7 616 
7H7 7'3 
7Q7 7/- 
7V7 SI- 
7Y4 61- 
7Z4 6/6 
8D2 2r6 
9D2 31- 
2A6 5r- 
2AH7 7r- 
2AT7 516 
2AU6 9r- 
2AU7 61- 
2AX7 7r- 
2C8 3r- 
2E1 2216 
2H6 21- 
215GT 316 
2K7GT 416 
2K8M 9r- 
25A7 7/6 
2SC7 416 
2SG7 616 
25H7 3r- 
25.17 61- 
2SK7 4r- 
251_7 71- 
2SN7 81- 
2Q7GT 416 
2SR7 61- 
5D2 6/- 
5R 51- 

20A2 716 
2186 91- 
30 51- 
35L6GT 81- 
35T 30r- 
35Z4GT 

38 41- 
58 61- 
59 6x- 
75 81- 
76 51- 
77 ór- 
78 71- 
80 613 
82 81- 
8V3 12/- 

1 

85A3 I51- 
89 61- 
210LF 31- 
210VPT 

7 pin 216 
250TH E9 
2748 ár- 
3508 Br- 
393A IV- 
705A 1716 
7158 97/6 
717A 8/6 
801 61- 
803 2V6 
804 55/- 
805 301 - 
807AMER61- 
807BR Sr- 
808 81- 
810 801- 
813 6716 
815 40/- 
816 301- 
826 101- 
829A 301- 
832 15/- 
832A 35'- 
843 7/6 
866A 1216 
872A 351- 
930 81- 
954 21- 
956 21- 
958A 5'- 
1616 ár- 
1619 5/- 
1625 61- 
1626 416 
1629 4x6 

6064 101- 
7193 119 
6475 51- 
8013A 251- 
8020 61- 
9001 416 
9002 516 
9003 67- 
9004 4/- 
9006 41- 

Cathode 
Ray Tubes 

5BPI 351 - 
5CPI 4216 
5FP7 451- 
7BP7 401 - 
I2DP7 601 - 
CV 1 596 

(091) 55/- 
VCR 138 301 - 
VCR139A 

35/- 
VCRX258 
(with scann- 
ing coil) 451 - 

Photo 
Tubes 

CMG25 8í- 
931A 501 - 

Special 
Valves 

2J31 451 - 
3A/1481 451 - 
723AB 45/- 
725A 301 - 
726A 2716 
931A 501 - 
ACT6 2001 - 
ACT17 751 - 
ACT25 401 - 
CV691 601 - 
KR3 451 - 
LS7B 301 - 
V1924 2216 
VX7110 I51- 
WL417AISI- 

Current 
Production 
31/170/E L35 

UL41 71- 31/192/E 
ÚL84 716 5Z4G 81- 37 41- 4120 41- 137.10 
CLUDING CATHODE RAY TUBES AND SPECIAL VALVES. All U.K. Orders 

0 / -, Orders over E3, P. & P. free. C.O.D. 2/6 extra Overseas Postage extra at cost. 
POWER SUPPLY UNIT. Input 200/ 
250 v. A.C., 50 cycles. Output: I, H.T.280/ 
350 v. 300mA smoothed; 2, M.T. 150/200 v. 
40mA (positive earthed); 3, L.T. 18/25 v. 
4ámp. D.C. smoothed (negative earthed). 
2 relay switching, H.T. & M.T., safety 
switch fuses on A.C. and all D.C. Two 
5Z3 for H.T., one 6X5 for M.T., Selenium 
rectifier for L.T. Ideal for Ham trans- 
mitters. Weight 45 lb. Dimensions 
14 x 8+ x 18ín. Price 112.10.0 including 
valves. P. & P. 25/ -. 
R209 RECEPTION SET. A 10 -valve 
High -Grade Super Heterodyne Receiver 
with facilities for receiving RIT (A.M. or 
F.M.) and C.W. Frequency 1 -20 Mc /s. 
Hermetically sealed. Built on miniature 
valves and incorporating its'own vibrator 
power supply unit driven by a 6 v. battery 
(2 -point connector included). The set 
provides for reception from rod, open - 
wire or dipole aerial with built -in loud- 
speaker or phone output. Overall 
measurements: Length 12ín., width 8in., 
depth 9in. Weight 23 lb. In as new, 
tested and guaranteed condition 123.10.0, 
including special headphones and supply 
leads. Carriage El. 
SUPPLY UNIT RECTIFIER No. 21. 
Fully sealed enabling all sets built for 6 v. 
(R209, R109, etc.) to work from A.C. 
mains. Input 90 -260 v. A.C. (Taps at 10 v. 
intervals). Output excellently smoothed 
up to 10 amps with meter indicating 
exact output voltage. Measurements: 
12 x 9 x 10in. Price 18. Carr. and p. 15/- 
FAMOUS T.I7 CARBON MICRO- 
PHONES. 12.5.0. Post & packing 3/6. 
CARBON INSET MICROPHONE, 
G.P.O. Type 216. P. & P. 1/6. 

BRAND NEW ORIGINAL SPARE 
PARTS FOR AR88 RECEIVERS 

I.F. Transformers. 1st, 2nd, 3rd, 4th 

off 6, 6ÓQ 
D), 12x6 each or complete set 

I.F. Transfs. Crystal Load, 1216 each. 
Plates escutcheons (for D and LF), 
151- each. 
Dials (for type D), 101 - each. 
Logging Dial (for D and LF), 101- each. 
Filter Chokes (for D and LF), 2216 each. 
Output Transformers (for LF), 301 - 
each. 
Antenna Trimmers (LF and D), 216 each. 
Filter Condenser 3 x 4µF, /2.10.0 
Condensers: 

3 x .25µF (D and LF), 216 each. 
3 x .01µF (D and LF), 216 each. 

RF Antenna Inductors (D and LF), 
716 each. 
Mains Transformers (LF), L3 each. 
Small Trimming Tool, 71 -. 
Small Mica Condensers, various 
values, 116 each. 
Instruction Manual for AR88D, LI. 

19 SET OWNERS. To increase output of 
your set 6 to 10 times use RF Amplifier 
No. 2 with built -in rotary converter for 
12 v. input. Four 807 valves output. 
Simple connection with transmitter. 
Fully tested condition, (9.IS.0, including 
necessary connectors and instructions. 
Carriage and packing 15/ -. 

I P.C. RADIO LTD. I 

170 GOLDHAWK RD., W.12 
Shepherds Bush 4946 

4 
qb, 
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.(51. 4 v.w. A4>yF 

P5` 
verSHET ° 

NEW ATTRACTIVE' CONTEMPORARY C4 SE 
WITH BUILT -IN DIAL ASSEMBLY 

(Illustration free on request) 

ALL GUARANTEED COMPONENTS 
INCLUDING:- 

Specially designed push -pull transformers 

HIGH Q OSMOR SUBMINIATURE COILS 
EFFICIENT FERRITE ROD AERIAL 

Six transistors selected and recommended 

by makers specially for OSMOR matched speaker 

Sub -miniature resistors and capacitors 

Printed circuit board ensuring easy construction 
Blown -up diagram of printed board to double check 

ALIGNMENT & FAULT -FINDING SERVICE 

A2 

DETAILS ON REQUEST 

CONSTRUCTIONAL BOOKLET 
1/6 EACH 

from your usual Dealer or Direct 

OSm ®I 418 BRIGHTON ROAD, SOUTH CROYDON. CRO 5148/9 
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ARMSTRONG AF208 AM /FM 
RADIOGRAM CHASSIS 

* Full VHF Band (87 -108 Mc /s and Medium 
Band. 187ä70M) * 7 Valves *5 Watts Output 
* 15db Negative Feedback * Separate 
wide range Bass and Treble Controls * 
2 Compensated Pick -up Inputs * Frequency 
Response 30- 22,000 c.o.s. í2d * Tape 
Record and Playback Facilities * Conti- 
nental Reception of Good Programme 
Value * For 3, 74 and 1.5 ohm speakers. 
Send S.A.E. for leaflet. 

PRICE 22 GUINEAS Carr. Free 

LATEST "E.M.I." 4 SPEED 

SINGLE RECORD PLAYER 

Acos Hi -Fi Pick -up for LP, and /or 78, 
7, 10 and 12in, records. Silent motor. heavy 
turntable, auto stop. 

Special offer ß6.5-0 post free. 
Stereo/Monaural £619.6 

SINGLE -PLAYER BARGAIN 

Ready -built, complete with BSR TU9 
4 -speed gram pick -up unit. Handsome 
portable case. 3 -watt amplifier with 
2 valves and speaker. List price 
EI2.12.0. OUR PRICE E9.9.0. Post 41-. 
Fully guaranteed in manufacturer's 
sealed cartons. 

New Boxed VALVES 90-day Guarantee 
15.5 7/6 6X86 7/81ßA50 1/6 EE80 7/6 
166 7/6 61.60 10 /6 EABC80 8/6 01148 1/8 
1T4 8/- 05/7M 6/ ERN 8/- 115BC80 
3X3 3/6 6(170 8/8 000033 6/8 12/8 
384 7/6 OSAI 81- 05041 6/8 HVR2A 6/8 
3V4 7/8 6527M 8/6 EBF80 10/- 111114 9/- 
504 7/6 6807 6/6 ECC84 9/6 PC084 9/6 
0Y3 7/6 6V6ß 6/6 ECF80 9/6 FCF80 9/6 
5Z4 9/6 6 %4 7/8 EC1140 10/8 PCLSS 11/6 
6AM6 5/- 6 %5 6/6 0CL80 10 /6 PEN26 6/6 
85.3 6/- 12-06 7/8 ECLS2 10/8 PL81 12/6 
613E6 7/6 12AT7 8/ EF89 6/6 PL82 10 /6 
OBRO 9/6 12AU7 8/- 8041 9/6 PY80 7/6 
BBWB 9/6 l'3Á87 8/ 0060 6/6 PY81 9/6 
OD8 6/- 128E6 8/6 0680 8/- PY82 7/6 
606 7/6 12K7 6/6 EF86 12/6 81'îl 3/6 
OHO 3/6 í'3Q7 8/6 EF92 5/8 UBC41 9/8 
625 516 351.6 9/8 01.32 5/6 UCH42 9/6 
626 5/6 3504 7/6 0L41 9/6 0641 9/8 
8.770 8/6 80 9/6 01.84 8/8 1.1141 9/6 
6060T 6/8 807 5/6 EY51 9/8 0Y41 8/- 
6070 5/- 954 1/6 EZ40 7/8 U22 8/- 
DK98. DF96, DAF98, DL.96. 818 each or30/ -set. 

NEW FAMOUS 
ELE(TROLYTICS MAKES 

TUBULAR TUBULAR CAN TYPES 
11350V 2/- 60/350V 5/6 16/45V 5/- 
2/350V 2/3 100/25V 8/- 32/350V 4/- 
41450V 2/3 250/25V 8/- 100/270V 5/6 
8/450V 2/8 500/12V 3/- 2.000/6V 4/- 
8/500V 2/9 8 +8/450V 8/6 5,000/6V 0/- 
161450V 2/- 8 +8 /500V 6/- 82 +32/350V ó/- 
16 /500V 4/. 8 +16/450V 8/9 32 +32/450V 6/- 
22/450V 8/9 8 +16/500V 5/6 32+82+321560V7/- 
96/26V i(1/9 16+16/450V 4/8 50 +50/350V 7/- 
50/2óV 1/- 16+18 /500V 8/- 64 +190/350V 11/6 
WIMP 1/- 11 +81/360V 4/6 100+900 /272V 19/6 

C.R.T. BOOSTER TRANSFORMERS 

For Cathode Ray Tubes having heater 
Cathode short oirouit and for C.R. 
Tubes with falling emission. Full 
instruction supplied. 
Type A. Optional 25% and 60% Boost. 
2V or 4V or 6.3V or 10.8V or 13.3V. 
Mains input. 1216 
TYPE A2. High quality low Capacity. 
10115pF. Optional boost 25 %. 50%, 75 %. 
Mains input. 16/6 
Type B. Mains input. Low capacity. 
Multi output 2, 4. 8.3, 10 and 13V. 
Boost 25% and 50%. This transformer 
is suitable for all TV tubes. 21/- each. 

CRYSTAL MIKE INSKaT 
by ACOs 8/6 

Precision engineered. 
Sise Only liln. dia. x Oln. 

ACAS CRYSTAL 811KE A .. 25/- 
DE LUXE STICK MIKE .. 35/- 

LOUDSPEAKER P.M. 8 OHM. 24, 5. 415. 19/ 
Ma. Rob, 17/6; Sin. Plessy, 1D/6.71a a Us. Plessey, 
18/ -; 64in. Rola, 18 /6. 10 z 8fa 27/6. 10ín. Rob, 
80 / -. Ol5. Tweeter, 26 /-. 121. R.A. 80 / -i 134 I 
815. 45/, 
STENTORIAN H11012. 10in. 8.15 ohms, 10 w.. 96 /-. 

BAKER SELHURST 

LOUDSPEAKERS 
121n. Baker 15w. Stalwart 
3 or 15 ohm., 
45- 13,000 c.p.a. 90 /- 
1210. Baker ditto, roam 
suepensioe, 16 ohms, 
40- 13,500 ß.0.s .. 18 
12m. Stereo, 12 w. 
35- 16,000 o.p.s. £8 
1215. Bakst Ultra Twelve, 
20 e.p.a. to 25 kols. £17.10 
1615. Bas Auditorium 
RAM, 86 w. 

4 
aerial. 
wave. 
Size 
use. 

COMPLETE RADIO 
£4.19.6 post free 

CRYSTAL DIODE O.E.C., 2 / , GEB84, 4/-. 
HIGH RESISTANCE PHONES. 4,000 ohms, 18/- pr. 
MIKE TRANSE. 50 : 1, 8/9 ea.: 100:1, Potted, 10 /6. 
SWITCH CLEANER. Field squirt most. 4/8 tin. 
TWIN GANG TUNING CONDENSERS. 366 pF. 
aumetnre lin. x 19Iu. s lfin., 10 / -. 600pF Standard 
with trimmers, 01 -; midget, 7/8: with trimmer.. 9/- 

Mullard valves Sin. speakers, frame 
4 pre-set stations. I long, 3 med. 

Superhet Circuit. 
9 x 6 x 5*in. high. Tested ready for 
200/250 v. A.C. -D.C. Mains. 

Poet 2/- each. 
MAINS TRANSFORMERS 200 /250 v. A.O. 
STANDARD, 250 -0.250. 80 mA, 6.3 v. 3.6 a. 
tapped 4 v. 4 a. Rectifier 8.3 v. 1 a. 6 v. 
2 a. or 4 v. 3 s., 22/8; ditto, 350 -0.350 .. 29/6 
MINIATURE 200 v. 20 mA, 6.3 v. la. 10/6 
MIDGET, 220 v. 45 mA. 6.3 v. 2 a. . 15/6 
SMALL, 220-0.520, 60 mA. 6.3 v. 2a... 17/6 
STD.. 250. 0-250. 65 mA, 6.3 v. 8.8 a... 17/6 
HEATER TRANS. 6.3 v, 19 amp. 

+ Ditto. tapped sea. 2, 4. 6.3 v., 15 atop 8/6 
Ditto, sea 6.3 v. 3 amp... 10/6 
GENERAL PURPOSE LOW VOLTAGE. 24. 
3, 4, 5, 6, 8, 9, 10, 12, 15, 18. 24. 30 v. 22/6 
AUTO TRANS. 0110. 240 v. 180 w. .- 22/6 
Ditto, 500 w. .. .. .. .. 82/6 

SINGLE, 60 pP, 2 /6; 75 pF, 100 pP, 180 IX, 6/8. 
8o2d dielectric 100, 300, 600 pP, 8/4 
CONDENSERS. New Stook. 0.001 mid. 7 kV; 
T.C.C., 5/8; Ditto, 20 kV., 9/6; 0.1 mid., 7 kV., 9/6. 
Tubular 600 s. 0.001 to 0.05 mid., ed.. 0.1, 1 /-1 
0.28. 1/8; 0.5/500 v., 1 /9; 0.11350 v., 9d; 0.01/3.000 v. 
0.1/1,000 v -, 1 /9; 0.1 mid., 2,000 volts, 9/6. 
CERAMIC CONDO. 500 v., 0.3 pF to 0.01 mid., 96. 
SILVER MICA CONDENSERS. 10% 5 pF to 600 p7, 
1 / -; 600 pF to 7,000 pF, 1 /8. Clone tolersncs 
1± 1 pP) 1.5 pF to 47 pF, 1/6. Ditto 1% 60 PP 
to 816 pP. 1 /9; 1.000 pF to 5,000 pF. 2 / -. 

465 kC /e SIGNAL GENERATOR 
1uta1 cost 15/ -. Uses B.F.O. Unit. 
'LA 30038 ready made. POCKET 

O.P. TRANSFORMERS. Heavy Duty 50 mA, 4/6 
Maltlratlo, puah -pull. 7/6. Ditto, 10 w., 15/4 Mud- 
stare, 384m eta.. 4/6. L.P. CHOKES 1511011. 60/85 
atA, 5/ -; 10 H. 85 me, 10/8; 10 H., 150 mA. 14/ 

SIZE 24 x 44 x lin. Slight modifications 
required full instruCtions supplied. 
Battery 7/6 extra 69V +10V. Details 

-. S.A.E. 

TELEVISION REPLACEMENT 

Line Output Transformers 
from 45/- each, New Stock 

and other timebase components 
Most makes available 

S.A.E. with all enquiries. 

Wavechange Switches. 2 p. 2 -way, 
3 p. 2 -way. short spindle. 2/6: 8 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; 
6 p. 4 -way, 1 p. 2-way, long spindle, 3/6; 

Waveehange "MAKITS ". Wafers avail- 
able: 1 p. 12 wafer, 2 p. 8 wafer, 3 p. 4 wafer, 
4 p. 3 wafer. 6 p. 2 wafer. 1 wafer. 8 /6 
2 wafer, 12/6: 3 wafer, 16 / -; additional 
wafers up to 14, 316 each extra. 

Switches, 2/.1 dp.. 3/6: 
PULL WAVE BRIDGE SELENIUM RECTIFIER: 
2, 6 or 13 v. 14 amp., 8 /9: 3 a., 11/3; 4 a.. 17/6. 
CHARGER TRANSFORMERS. Tapped input 2001 
260 v. /or charging at 3, 8 or 12 v., 19 amps., 16/6. 
3 ampa., 17/6; 4 amps., 22/8. Circuit included. 
4 AMP CAR BATTERY CHARGER with amp 
meter Leads, Fuse Case etc., for 6 v. or 12 v., 89/8. 

Toggle LP.. 
d.p.d.t.. 4 / -. 

JASON FM TUNER COIL SET, 
29/ -. H.F. coil, aerial coil, oscillator 
coll, two t.f. transformers 10.7 Mc /s, 
detector transformer and heater choke. 

four 
BOOKS 

40 Circuits for Germanium Diodes 3/- 
"W.W" Radio Valve Data. 6 / - 
High Fidelity Speaker Enclosure, 5/- 
Valve and TV Tube Equivalents, 9/6. 
TV Fault Finding. SI -. 
Quality Amplifiers, 4/6. 
Radio Valve Guida Books 1. 2. 3 

or 4. 5/- each. 
Transistor Ruperhet [receivers. 7/6. 

Circuit and component book using 
2/6. Complete Jason PF 

Kit. Jason chassis with calibrated dial. 
components and 4 valves, 68.5.0. 

Velveholders. Pax. int. oct.. 4d. EA50. 
6d. B12A. CRT. 1/8. Eng. and Amer. 4 
5, 8, and 7 pin, 11 -. MOULDED Mazda and 
Int. oct.. 6d.: B7G. BSA. B8G, BOA. 9d. 
BIG with can. 1/6. BSA with can. 119. 
Ceramic, EF50, BIG, BSA- ink oct.. 1/-. 
7ßG, B9A caps. L- each. 

f4A MERRY CHRISTMAS TO ALL 

RADIO COMPONENT 
Our written guarantee with every purchase. Bus 133 or 68 pass door 

S.R. Station Selhurfl 
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Volume Controls 

Long spindles. Midget 
6 K ohms to 2 Meg. 
No. Sw. D.P.Sw. 
8/- 4/8 

Linear or Log Track.. 

OV CABLE COAX 
Semi -av spaced Sin. 
Stranded core. 

. d. 40 yds. 17/8. i 
60 yds. 25/- 

Fringe Quality I6 d. Air Spaced. y 

TRIPLEXERS Bands I, II, III .. 1218 
COAX PLUG 1/- LEAD SOCKET.. 2/- 
PANEL SOCKETS 1/- OUTLET BOXES 4/8 
BALANCED TWIN FEEDER yd. Bd. 80 or 900 ohms. 
DITTO SCREENED per yd. 1 /6. 80 ohms only. 
WIRE -WOUND POTS, 8 WATT. Pre -set Min. 
TV Type. All values 10 ohms to 25 K., 3/- ea. 
30 K., 50 K., 4/ -. (Carbon 30 K., to 2 meg., 8 /..) 
WIRE -WOUND 4 WATT Pots. Long Spindle. 
Values, 60 ohms to 60 K., 6/6; 100 K., 7/6. 

TRIMMERS, Ceramist. 30, 60, 70 p0'., Sd.; 100 pF., 
150 pF., 1/8; 250 pF., 1/6; 600 pF., 760 pF., 1 /9. 
RESISTORS. Preferred values, 10 ohms to 10 meg., 

w., 4d.: l w., 4d.; 1 w., 8d.; 14 w., 84.; 2 w., 1 / -. 
HIGH STABILITY. I w., 1%, 2 / -. Preferred values. 
10 O to 10 wee. Ditto 5 %, 100 D to 5 meg., 9d. 

6 watt 
WIRE -WOUND RESISTORS 1113 10 att 5 ohms- 10,000 ohms 1/8 

16 watt ` g/- 
12.5K to 10K 10w .. .. .. 8/- 

AMERICAN "BRAND FIVE" 
PLASTIC RECORDING TAPE 

Doable Play 7ín. reel, 2,400ft 60/- Spare 
Sin reel, 1,200ft 87/6 Plastic 

Long Play 7in. reel, 1,800ft 85 /- Reels 
Olin. reel, 1,200ft 28 /8 31n. 1/6 lin, reel, 900ft 18/8 41n. 2/- 

51n. 2/- Standard 71n. reel, 1,200ft 25/- 5fin. 2/- 
Sin. reel, 800ft 18/- 71n. 2/6 

"Instant" Bulk Tape Eraser and Head Defiuxer, 200 /250 V. A.C., 27/6. Leaflet. S.A.E. 

Neon Mains Tester Screwdriver, 5/- 
Solder Radiograde, 4d. yd., lib. 5/ -. 
Black Crackle Paint. Air drying. 3/. tin. 

HIGH GAIN TV PRE -AMPLIFIERS 
BAND 1 B.B.C. 

Tunable channels 1 to 5. Gain 18db. 
ECC84 valve. Kit price 29/8 or 49/6 with power pack. Details 6d. (PCC84 
valves if preferred.) 

BAND IH I.T.A.-Same prices. 
Tunable channels 8 to 13. Gain 17dB. 

Paxolin Panels, 10 x Sin., 1/6. 
Miniature Contact Cooled Rectifiers. 
2.50V 50mA. 7/8; 250V 60mA. 8/6: 250V 
85mA. 9/6; 200mA, 21 / -; 300mA. 27/6. 
Selenium Rect. 300V 85mA. 7/6. 
Coils. Wearlte "P" type, 3/- each. 
Osmor Midget "Q" type. adj. dust core, from 4/- each. All ranges. 
Teletron D.W.R. L. and Med. T.R.F. with reaction, 3/6. 
Ferrite Rod Aerials. M.W., 8/9; M. and L., 12/6. 
Osmor Ferrite Rod Aerials. L. and M. for transistor circuits, 10/- each. 
Ferrite Rods, 8 x lin., 2/6. 
H.F. Chokes, 2/6. 
T.R.F. Coils, A/HF, 7/- pair; HAX. 3/ -, DRR2, 4/ -, 

Aluminium Chassis, 18 s.w.g. Plain, undrilled, 4 sides, riveted corners, lattice fixing holes, 211n. sides. 7 x 4in. 
4/6: 9 x 7in.. 5/9; 11 x 71n., 6/9' 13 x 91n., 
8/8; 14 x 11ín., 10 /6; 15 x 19ín., 12/6; 
18 x 16 x 3in., 16i6. Aluminium Panels, 18 s.w.g., 12 x 121n. 
4/6: 14 x 910., 4/ -; 12 x 8ín., 3/ -; 10 x 71n., 
2/3. 

A UTOCHANGER ACCESSORIES 
Suitable player cabinets (except 
Amplifier player cabinets (except 

49/8 
4 H.F.) .. .. .. .. 

2 -valve amplifier and 8/in. speaker 95 /- 
3 -valve amplifier and 8í1n. speaker 105/ - Wired and tested ready for use with above. 

QUALITY 2 -STAGE HI -FI AMP- LIFIER. A.C. only 200 -250V. Valves 
ECL82 and EZ80. 3 watt quality out- 
put. Mallard tone circuits, bass boost. treble and volume controls. Separate engraved Perspex front -panel with de- 
luxe finish. Heavy duty output trans- former 3 ohm. Shrouded mains trans- former. Stove enamelled chassis size 
6 x 5 x lin. Bargain price £410.0. Circuit supplied. 

JACKS. English open circuit, 2/6. Closed circuit, 4/3. Grundig type 3 pin, 1/3. 
3/6. 

JACK PLUGS. English, 3/-. Grundig 
3 pin, 
Wirewound Ext. Speaker Control, 100, 
3/ -. 
ALADDIN FORMERS and cores. ils., 
8d.: fin., 10d. 
0.31o, FORMERS 6937 or 8 and cans Till or 2, lin. sq. x 2lin. or fin. sq. x lila., 2/- with cores. 
SLOW MOTION DRIVES. Epicyclic ratio 6-1, 2, 3. 
SOLON IRON, 25W, 200V or 230V. 24/ , MAINS DROPPER. 3 x llin. With adjustable sliders. 0.3A, 1,000 ohms, 4/3; 0.2A, 1,000 ohms, 4/3. LINE CORD. 0.3A 80 ohms per foot. 0.2A 100 ohms per foot. 2 -way, 1/- per foot; 
3 -way 1/- per foot. 
MIKE TRANS. 50 -1, 3/9; 100:1, potted, 10/6 P.V.C. Conn. Wire, 8 colours, single or stranded. 241. yd. Sleeving, 1.2mm, 2d.; 4mm, 3d.: 6mm, 5d. yd. Speaker Fret. Gold cloth, 17 x 25ín.. 5/ -: 25 X 35in., 10/ , Tygan, 52ín. wide, 10 / -: 261n, wide, 5/- ft. Samples, S.A.E. Expanded Metal. Gold. 12 x 12ín., 6/ -. 

I.F. TRANSFORMERS 7/6 Pair 
465 kc /s slug tuning miniature can 
11 x 3 x lin. High Q and good band width. Data sheet supplied. 

"{REGENT" 4 VALVE 
" 96 ,r 

RANGE 
VALVES 

KIT PRICE 
£6. 6. 0. 
torr. 4/. 

PRINTED CIRCUIT BATTERY 
PORTABLE KIT 

Medium and long wave. Powerful 7 x 41n. 
high Flux Speaker. T.C.C. Printed Circuit and 
condensers. Components of finest quality 
clearly identified with assembly instructions. 
Osmor Ferrite Aerial Coils. Rexine covered 
attache case cabinet. Mae 12in. a Ois. x Sin. 
Batteries used B126 (L5612) and AD35 (L5040), 
10 /- extra. Instructions 9d. (free with kit). 
Mains Unit ready made for above 39/8. Sold 
separately. Details free. 

READERS OF PRACTICAL WIRELESS" 337 WHITEHORSE ROAD 

SPECIALISTS WEST CROYDON 
Telephone: THO 1665 

P. and P. charge 11-, over 23 post free. C.O.D. 2/ -. (Export welcome. Send remittance 
and extra postage). 

MONARCH RECORD PLAYER 

.r. e.,..._ 
BUILD IT YOURSELF seing 4 -SPEED BSR 

MONARCH AUTOCHANGER 
READY BUILT SW. AMPLIFIER, HANDSOME 
PORTABLE CASE. HIGH FLUX LOUD- 
SPEAKER. FULL INSTRUCTIONS SUPPLIED. 

Care. and ins. 5/ :Priori £12.10.0 
RECORD PLAYER BARGAINS 

Post 2/- each. 
4 Speed Autochangers: 
BSR, U.A.14 £7.10.0 Collaro Autochanger .. .. £7.19.6 Garrard "Slimline" .. .. 28.17.8 Garrard RC209 .. . £9. 9.0 Garrard RC210 210.10.0 
4 speed Single Players; 

Garrard TA Mk. II .. ,. £8. 8.0 Model 4SP . 26.17.6 Garrard 4 HF Transcription £17.19.6 Garrard Stereo Heads 22 extra. 
All Sapphire Stylli available from S / -. 

ARDENTE TRANSISTOR 
TRANSFORMERS 

Type D3035, 7.3 CT: Push Pull to 3 ohms 
for 0072, etc., 1 x I x lin., 9/6. 
Type D3034. 1.75: 1 CT. Push Pull Driver 
for 0072, etc., 1 x I x lin., 9/8. 
Type D3058. 11.5:1 Output to 3 ohms for 
0072, etc., i x I ann., 9/6. 
Type D167, 18.2:1 Output to 3 ohms for 
OC72, etc., /six iln., 12 /r 
Type D239, 4.5:1 Driver Transformer, ix ixiin..10 / -. 
Type D240 8.5:1 Driver Transformer. IxIxfin,,10 / -. 

ARDENTE TRANSISTOR 
VOLUME CONTROLS 

Type VC1545, 5K with switch, dia. 0.9ín., 9/- Type VC1760, 5K with switch, dia. 0.7ín.,10 /8 Deaf aid ear piece xtal or magnetic 7/6. 

WEYRAD 
COILS AND TRANSFORMERS FOIL 
A 2 -WAVE TRANSISTOR SUPEIt- HET WITH PRINTED CIRCUIT 

AND FERRITE ROD AERIAL 
Long and Medium Wave Aerial -RA2W. 
On 61n. rod, 7/161n, diameter, 208pF 
tuning, 12 /6. 
Oscillator Coil P50 /1AC. Medium wave. For 176pF tuning, 5/4. 
1st and 2nd I.F. Transformers- P50 /2CC. 
470 kc /s, 11 /161n. diameter by fin. high, 
5/7. 
3rd I.F. Transformers- P50/3CC, to feed 
diode detector. 6 / -, 
Driver Transformer- LFDT2. 1 5/16 X 
i x 11ín., 9/6. Printed Circuit -PCA1. Size 21 x 8í1n. 
Ready drilled and printed with com- ponent positions. 9/6. 
7 x 41n., 35 ohm Speaker, 25/ -. These components are approved by transistor makers and performance 

is guaranteed. 
Constructor's Booklet 2 / -. 

NEW MULLARD TRANSISTORS 
Audio 0071 8/- R.F. 0C44 10/6 0072 7/8 0C45 9/6 Sub -miniature Eleetrolylics (15V). 

1µF, 2µF, 4µF, 5µF, 8µF, 254F, 504F, 
100µF, 2/6. Diodes 0A71. OA81, 3 / -. GEX 
34, 41-. 
B.B.C. Pocket 2 Transistor, M.W. 
and L.W. Radio Kit, 32/6. Phones 7/6 or deaf aid earpiece, 7/6. 

"P.W." POCKET S 
TRANSISTOR KIT MK.II WITH 
LATEST OSMOR MODIFICATIONS. 
ALL PARTS, PRINTED CIRCUIT 
AND CABINET. OSMOR DE- SIGNED KIT. £8.15.0. 
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Easy - to - build kit - sets of 

THE " MOHICAN " GENERAL COVERAGE 
RECEIVER Model GC -Ill Fully transistorised, 4 
piezo- electric transfilters. Excellent portable or 
Fixed Station receiver for the amateur 
and short -wave listener. £38.15.0 

PRACTICAL WIRELESS 

SHORT -WAVE TRANSISTOR PORTABLE 
Model RSW -1 Extending aerial, leather case, four 
band (2 short -wave, Trawler and Medium). £22.10.0 

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

DUAL -WAVE TRANSISTOR RADIO UJR -1 
This sensitive headphone set is a fine introduction 
to electronics for any youngster. £2,16.6 

HI -Fl F.M. TUNER Tuning range 88 -108 Mc /s. 
For your convenience this is available in two units 
sold separately: Tuning Unit (FMT -4U) with 10.7 Mc /s. 
I.F. output E3.5.0 (inc. P.T.). I.F. Amplifier (FMA -4U) 
complete with cabinet and valves £14.16.0 
(El 1.11.0). 

HI -FI 16W STEREO AMPLIFIER Model S -88 
20mV. basic sensitivity (4 mV. available, 7'6 extra.) 
Ganged controls. Stereo -Monaural gram. radio and 
tape recorder input. Push -button selec- 
tion. Two -tone grey metal cabinet. 

6W STEREO AMPLIFIER Model S -33 3 watts 
per channel, 0.3'Só distortion at 2.5 w /chn 20dB 
N.F.B. Inputs for Radio for Tape) and Gram. Stereo 
or Monaural, ganged controls. Sensi- 
tivity 200 mV. £12.8.6 

TRANSCRIPTION RECORD PLAYER, GL -58 
Goldring -Lenco four speed unit. G.60 pick -up arm 
and infinitely variable speed adjustment between 
331 and 80 r.p.m. with fixed speed at 16 r.p.m. 
Balanced turntable (3; lb.). Stereo. £20.12.2 

HI -FI SPEAKER SYSTEM Model SSU -1 
Ducted -port bass reflex cabinet "in the white ". Twin 
speakers. With legs, El 1.18.6. £10.17.6 

"COTSWOLD" HI -FI SPEAKER SYSTEM KIT 
Acoustically designed enclosure "in the white" 
26 x 23 X 15 *in., housing a 12in. bass speaker with tin. 
speech coil, elliptical middle speaker and pressure 
unit to cover the full frequency range of 30- 20,000 c /s. 
Complete with speakers, cross -over unit, £21.19.0 level control, etc. 

COMPLETE MATCHED STEREO OUTFIT 
includes record player, amplifier and twin speaker 
systems (pedestal speaker legs optional 
E2.2.0 extra). £44.9.4 

STEREO CONTROL UNIT USC -1 
Luxury model with press -button inputs to 
suit any pick -up or tuner and most tape -heads. 
Output 1.3 v. R.M.S. per channel. Printed 
circuit construction. £18.18.6 

MULTIMETER Model MM -1U Measures 
wide range of voltage, current resistance and 
dB in over 20 ranges. Sensitivity 20,000 ohms/ 
volt D.C. and 5,000 ohms /volt A.C. 0 -1.5, 1,500 
volts A.C. and D.C. 0- 150µA, 15 A D.0 
Resistance 0.257 to 20Mó2. 4 }in. £11.Ió.Ó 
meter, 50 ttA f.s.d. 
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Olgirrirn" highest quality at lowest cost 
r -- oAttr.eM 

AMATEUR TRANSMITTER Model DX -1000 

F.M. TUNER 

S.33 

5.86 

D X-40 

UXR-I 

SSU-I 

AG.9U 

Covers all amateur bands from 160 -10 metres. 150 

watts D.C. input. Self -contained includ- £$1.10.0 ing Power Supply Modulator V.F.O. 

AMATEUR TRANSMITTER Model DX -40U 
From 80 -10 m. Power input 75 w. C.W., 60 w. peak 
C.C. phone. Output 40 w. to aerial. Com- £32.10.0 
pact and self -contained. Prov. for V.F.O. 

VAR. FREQ. OSCILLATOR VF-1U Calibrated 
160 -10 m. Fundamentals on 160 & 40 m. Ideal for our 
DX -40U and similar transmitters. £11.2.0 

R.F. SIGNAL GENERATOR Model RF -1U up 
to 100 Mc /s fundamental and 200 Mcls on harmonics 
and up to 100 mV. output on all bands. £11,18.0 

GC.I U 

AUDIO SIGNAL GENERATOR Model AG -9U 
10 c/s to 100 kc /s. switch selected. Distortion 
less than 0.1% 10 v. sine wave output £19.19.6 metered in volts and dB's. 

VALVE VOLTMETER Model V -7A 
Measures volts to 11,500 (D.C. and R.M.S.) and 
4,000 pk. to pk. Res. 0.1 CI to 1,000 M fl. D.C. input 
imped. !IMO. Complete with test prods £13.0.0 
leads and standardising battery. 

Portable 23/4 in. SERVICE 'Scope Model OS -1 
Compact portable scope ideal for servicing and general 
work. Y amplifier sensitivity 10 mV /cm; response 
± 3 dB 10 c /s -2.5 Mc /s. Time base 15 c /s -I 50 kc /s. 
Printed circuit. Case 71 X 41 X 12f in. £19.10.0 Wt. only IO1lb. 

5 in OSCILLOSCOPE Model 0 -12U Wide - 
band amplifiers, essential for TV servicing. F.M. 
alignment, etc. Vertical freq. response 3 c /s. to over 
5 Mc /s. without extra switching. T/B £36.10.0 covers 10 c/s to 500 kc /s. in 5 ranges. 

RES. -CAP BRIDGE Model C -3U Measures re- 
sistance 10051 to 5MS), capacity IOpF to 10001aF, and 
power factor. Test voltages 5 -450 v. 
with automatic safety switch. £8.6.6 

SINGLE CHANNEL AMPLIFIER, MA -12 10- 

12 watt Hi -Fi amplifier, low distortion £10.19.6 
and wide frequency range. 

HI -Fl EQUIPMENT CABINETS 
Range of cabinets available with at least one to suit 
your particular needs. From small to large, housing 
Tape Deck, Record Player and full equipment. In the 
white for finishing to personal taste. 

From £11.5.6 to £17.18.6 

GRID DIP METER Model GD -lU Coverage 
from 1.8 Mc /s to 250 Mc /s. Complete £10.9.6 net of plug -in coils provided. 

TAPE RECORDING /PLAYBACK 
AMPLIFIER Model TA -1 Monaural 
(TA -IM) E18.2.6. Conversion unit £23.6.0 to Stereo E6.10.0. Stereo (TA -IS). 

'PACKAGED DEALS' of Hi -Ft 

Equipment including TAPE DECKS, RECORD 
PLAYERS and DECCA Has PICK -UPS. 
Write in to see how these deals save you further 
money. 

All prices include free delivery to UK 
Deferred Terms 

available on orders over £10 

Please send me FREE CATALOGUE (Yes /No) 

Full details of model(s) 

NAME 

ADDRESS 

DAYSTROM LTD. 
Dept. P.W.1, GLOUCESTER, ENGLAND 

A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 
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JII1111111111111111111111111111111111111111111111111111111111= is not so many years ago that the man who had a radio set 
was regarded by his neighbours as a "scientific genius ", and 
was able to entertain, as well as mystify, by demonstrating 

his apparatus. Many converts were made for the hobby and, 
when broadcasting started, the number of radio hobbyists grew 
until it assumed such proportions that it almost rivalled photo- 
graphy. As it grew, periodicals appeared devoted to the hobby 
and at one time there were a dozen of these, and it was note- 
worthy that the majority of constructors were middle -aged. 
Youth at the time was unable to take part in view of the expense 
and lack of knowledge or interest and the subject appeared too 
technical to follow. As time went on, the hobby began to die, 
and one by one the periodicals and magazines disappeared from 
the market, whilst the number of stores dealing in radio com- 
ponents also gradually reduced. After the war, however, there 
was a marked revival, not only on account of the many radio 
"experts" who left the armed forces, but because of the many 
valuable items of ex- government equipment which were released 
for general sale. The hobby again took on a healthy outlook 
and, although the technique was more involved, schools began 
to devote classes and instruction to certain aspects and thus the 
younger generation became interested. 

Today, radio construction as a hobby is probably in as good a 
position as it was before the decrease just prior to the war. 
Transistors have come into such wide use that many schoolboys 
now have their own pocket portables which they have made up 
and carry about with them, and on the Christmas market will be 
found constructional toys which embrace not only simple 
transistor equipment but also various types of electronic equip- 
ment. The attendance at the recent Radio Hobbies Exhibition 
last month (November) showed an interest even greater than 
before, and it was interesting to note the age -groups and how 
they have changed from pre -war days. 

Our recent "Tutor" series has been started up in a number of 
schools and the many letters which we have received show that 
there is a very great development of interest in radio and its 
associated fields. Broadcasting and television are no longer 
regarded as scientific marvels but are part of everyday life, and 
the forthcoming year should see even greater developments, as 
the growing field of enthusiasts must lead to new ideas. 

RADIO AS A HOBBY 
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A FILM SHOW 
ANOTHER film show has been arranged in collaboration with 

Mullard Ltd. It will be held at Caxton Hall, Westminster, 
and readers are invited to send for their free tickets which are 
now available from these offices. The films will be shown on 
Friday, February 2nd, 1962, and the programme will begin 
at 7.30 p.m. When applying for tickets, enclose a stamped and 
addressed envelope (at least 31in. x 6in.). Mark your envelope 
"Caxton Hall" in the top left -hand corner. 

The films to be shown are Special Quality Valves, which deals 
with valves made to withstand vibration and shock, and 
Transistors, which deals with the "everyday" uses of transistors. 
nnuuunnlluuunnnunuunnuuuunmuulluuuuuunuuuuuuuuuunuuuuuuuuuuuuuuw 

Our next issue dated February, will be published on January 5th 

www.americanradiohistory.com

www.americanradiohistory.com


794 PRACTICAL WIRELESS January, 1962 

.lfomwl the World' of Wireless 
POTENTIAL AND 
CURRENT NEWS 
Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

Broadcast Receiving Licences in 
force at the end of September, 
1961, in respect of wireless 
receiving stations situated within 
the various Postal Regions of 
England, Wales, Scotland and 
Northern Ireland. The numbers 
include Licences issued to blind 
persons without payment. 

Region Total 

Home Counties .. .. .. 6640,703 
Midland .. .. .. 488,161 
North Eastern . .. .. .. 500,260 
North Western .. .. .. 430,608 
South Western .. 

. 
378.859 

Wales and Border Counties .. 221,640 

Total England and Wales .. .. 8.323.393 

NNortherrn'Ireland .. .. .. 1164449 

Grand Total .. .. .. 3.806.486 

The Indian Industries Fair 

THE Indian Industries Fair 
which opened in New Delhi 

on 14th November will last for 
six weeks. 

AEI'S contribution both to the 
Indian industrial revolution and 
to power developments through- 
out the world form the main 
theme of their stand which takes 
up 2,000sq. ft. 

Working models, photographs, 
films and other devices will be 
used to show some of the 3,500 
types of equipment which AEI 
makes and supplies to all parts of 
the world. Dominating the 
central section, which deals with 
the part AEI is playing in the 
Indian industrial revolution, is a 
large map giving the location of 
eight main projects with which 
the company has been concerned. 
One of these is the giant heavy 
electrical plant being built in 
Bhopal by the Indian Government. 
Stress here is laid on the special 
training scheme which AEI is 
establishing for this project, 
which enables 3,000 men to be 
trained at a time. Other im- 
portant schemes are the Durgapur 
Steel Works, where AEI as a 
member of the British Con- 
sortium known as ISCON has 
supplied five 90MW generator 
sets; and electric railway and 
traction developments including 
those in Bombay and Calcutta. 

Surrounding the Indian section 
is a perimeter display giving a 

This new radio telescope is in New South Wales, Australia. Although slightly 
smaller than the Jodrell Bank telescope, it is' expected to give better 

performance. 

comprehensive guide to AEI 
activities throughout the world. 
An illuminated map pin -points 
the company's 70 factories and 
four research laboratories in the 
United Kingdom and a rotating 
drum, with the flags of the 
nations to which equipment has 
been supplied, gives details of 
work in five continents. Turbo - 
generator sets up to 550MW sup- 
plied for British power stations; 
electric units for British Railways 
and London's Underground; 
turbo -electric propulsion for 
British ships and power stations 
for Spain are some European 
examples. 

Asian work shown includes 
generating equipment and electric 
trains for India; a gas turbine 
power station for Iran; synch- 
ronous condensers for Ceylon and 
generator sets for Burma, Singa- 
pore and Hong Kong. African 
work is represented by electric 
locomotives and 'mine winders 
for South Africa; water wheel 
alternators for Uganda, and 
generating and distribution equip- 
ment for the Kariba Dam in 
Rhodesia. Work carried out in 
Australasia which will be shown 
are circuit breakers, power trans- 
formers and electric locomotives 
supplied to New South Wales and 
New Zealand. For the Americas 

there are switchgear, transformers 
and generators for the Argentine, 
turbo- generators and telephone 
cables for Canada and railway 
electrification and electric trains 
for Brazil. 

Radio Telescope in Australia 
THE new Radio Telescope at 

Parkes, New South Wales, 
240 miles West of Sydney, 
Australia, was opened on 31st 
October. The picture on this 
page shows the " dish " in the 
parked position w`.ich will be 
necessary when winds are over 
25m.p.h. The " dish " is 210ft in 
diameter and although this is 4Oft 
less than the Jodrell Bank tele- 
scope, the Australian telescope is 
expected to give a better per- 
formance, as the "hydrogen line" 
had not been discovered at the 
time the British instrument was 
being designed. It cannot there- 
fore, like the Australian one. be 
used at full aperture down to a 
wavelength of 21cm., but the 
new telescope is designed to have 
a surface accuracy of ± fin. under 
all temperature variations and 
winds up to 10m.p.h. It can be 
steered to an accuracy of one 
minute of arc. The tower is 39ft 
in diameter, 42ft high and the 
total weight on the foundations 
is 1,750 tons. The actual reflec- 
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tive surface is made of 1,300 
small mesh panels on the face of 
the " dish ". The cost of the tele- 
scope was shared between the 
Australian Government, the 
Carnegie Corporation, the Rocke- 
feller Foundation of New York 
and private Australian sub- 
scribers. 
Multichannel Radio System for 

Ghana 
A CONTRACT by the Ghana 

Posts and Telegraphs authori- 
ties for the supply and installa- 
tion of a twin -path VHF 
multichannel radio telephone 
system to link the Volta River 
dam area with Accra, the capital, 
has been awarded to Marconi's 
Wireless Telegraph Company Ltd. 

The route, which was surveyed 
by Marconi's under a separate 
contract, will run from Accra to 
Tema and then to Akosombo, 
where the dam is being built. 

Between Accra and Tema a 
super -high- frequency (7,000Mc /s) 
link will be built which will have 
a maximum telephone capacity 
of 300 channels. The route from 
Tema to Akosombo will be via 
a repeater station at Ningo Hill 
and will have a maximum capa- 
city of 48 telephone channels, 
although initially 12 channels 
will be used along the whole 
route, with full facilities for tele- 
phone, telegraph and teleprinter 
services. The Ningo Hill repeater 
will be unattended, with duplicate 
diesel -electric power supplies and 
automatic changeover in the event 
of failure. 

At Akosombo a mobile radio 
system is to be provided under 
the, contract to enable engineers 
working on the dam to effect 
communication into the radio 
link. In addition a telephone sub- 
scriber network is to be supplied 
and installed in the Akosombo 
area and this will be connected 
to the main radio link and also 
the mobile radio system. Full 
channel access will be provided at 
Tema and telephone exchanges 
are to be supplied for this station 
and also for the Accra terminal. 
Also in Ghana 
ON October 27th, President 

Nkrumah performed the 
ceremonial opening of Ghana's 
new external broadcasting station -the most modern short wave 
broadcasting system on the 
African Continent -which with 
its four 100kW transmitters, is 
capable of world coverage. 

The entire project -the spec- 
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ially- designed station buildings, 
the transmitters and ancillary 
equipment, the masts, aerial and 
feeder systems and the complete 
studio link equipment -was the 
responsibility of Marconi's Wire- 
less Telegraph Company Ltd., 
who were awarded the contract 
by the Ghana Government. 

The station, which is at Tema, 
near Accra, is built in the form of 
a hollow square, with a spacious 
rectangular courtyard occupying 
the enclosed area. The buildings 
have been specially designed to 
cope with earthquake shocks and 
the effects of solar heat and salt - 
laden air. A microwave radio 
link connects the studios at Accra 
with the transmitters at Tema. 

Marconi's are also supplying 
technical staff for the supervision 
and maintenance of the station 
for a period of four years and 
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are also training personnel of the 
Ghana Broadcasting System both 
at the station and at the 
Company "s Chelmsford Works. 
Electronic Telephone Exchange for 

Hull Docks 

A 20-line electronic exchange 
for the British Transport 

Dock Department in their grain 
silo at Hull is to be installed by 
Pye Telecommunications. 

The exchange is to be installed 
in a location where high dust 
levels make electronic switching 
particularly suitable. Special 
T.M.C. heavy -duty telephones 
will also be used in the silo to 
minimise the effect of dust. 

Pye mobile radio equipment; 
has also been supplied for com- 
munication between the grain silo 
office and the floating elevators 
at work discharging ships. 

On October 27th President Nkrumah officially opened Ghana's new high 
power short wave broadcasting station, at Tema, near Accra. 

The station, which comprises four 100kW transmitters, Is the most 
modern broadcasting system in Africa and capable of world -wide coverage. 
This picture shows a view of part of the Transmitting Hall. 
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A TRF 

POCKET PORTABLE RECEIVER 

WITH 

FOUR TRANSISTORS 

P.W 
MI VETTE 

5HE TRF type of receiver is much easier to 
construct than a superhet, and does not require 
any form of trimming or alignment whatsoever. It 
is thus particularly suitable for use when a 
straightforward circuit giving reception of local 
stations only is required. The circuit shown in 
Fig. 1 has four transistors, and gives very good 
speaker results, in these circumstances. 

Circuit 
The first transistor operates as detector, with 

regeneration, which considerably increases sensi- 
tivity. It is followed by a driver and push -pull 
output stages, with 2 #in. speaker. It was found 
that sufficient volume was often obtained with 
the ferrite slab internal aerial only. However, to 
permit more distant reception, a telescopic chrome 
aerial is incorporated. This is about bin. long 
when closed, and extends to about 36in. The 
receiver is so made that it can stand upright, with 
the aerial vertical. 

When the extended aerial is not in use, the 
receiver can be placed flat, or upright, and should 
be turned for maximum signal pick -up in the 
usual way. If preferred, the extending aerial may 
be omitted. It is also in order to use a few feet 
of thin insulated flex for an aerial instead, when 
the ferrite slab gives insufficient volume. It should 
generally be possible to obtain sufficient volume 
without extending the rod, or using an external 
aerial, except in areas where signal strength is 
poor. - 

Ferrite Slab 

This is shown in Fig. 2, and is approximately 
3in. x }in. x -kin. The larger winding has 52 turns, 
with tapping 2 made 11 turns from end 3. A 
space of kin. is left, and six further turns are 
wound on in the same direction. Both windings 
are of 28s.w.g. DCC wire, which is easy to use. The 
tapping is made by baring the wire, and soldering 
on a lead. A small piece of insulating material 
under this joint will prevent any possible shorts 
to adjacent turns. The ends of the windings can 
be secured with adhesive, or tape. The windings 
should not be painted, waxed, or covered with 
adhesive. 

A ferrite rod or slab with a ready -made Litz 
medium wave winding could be used instead. The 
small additional winding can be of any wire of 
about 32s.w.g. to 24s.w.g. Enamelled wire should 
be wound on a layer of paper. 

Two mounts are cut from ebonite or similar 
material, and slotted to take the slab. These 

By F. G. Rayer 
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Fig. I -The circu t of the receiver. 

mounts are secured to the panel with countersunk 
screws, which can be self- tapping into holes in 
the mounts. Adhesive is placed on the slab and 
mounts, and the slab inserted in the slots. 

Receiver Case 

This is easily obtainable and is a popular plastic 
"lunch box" approximately 4 }in. x 6;in. x 

Ferrite 
slab 

3 "x x 1/8 

6turns Slotted 
mounts 

4 5 

Countersunk screws 1 space 

All coils wound with 28sw.g. DCC. copper wire 

Fig. 2 (above) -The construction of the ferrite slab 
aerial. 

There is enough free space to make construction 
easy, and to allow alternative components to be 
used. 

The case is drilled to form a speaker fret, a+ 
shown in Fig. 3. Two circles are drawn, one of 
+in. radius, and one of lin. radius. The small 
circle is divided into six, and the large circle into 
twelve. This can be done with compasses. Small 
pilot holes are then drilled, being positioned as 
accurately as possible. Six holes about {kin. in 
diameter are then drilled, and thirteen holes 
about }in. in diameter. 

Fig. 3 (right) -The drilling details of the case. 

+ve 

The case should be supported upon a block of 
wood while drilling. The drills should be sharp, 
and only light pressure should be used. Holes 
about ¡ ¡in. in diameter are then drilled for the 
controls, and the slot is made for the switch. This 
can be done by drilling one or two small holes, 
and squaring up with a small file. 

After removing any fragments, paint the case 
on the inside with the desired colour. A quick- 

348 dia. holes 

5/6 dia. 
holes 

0 I. 

6 rad lus 

AIM. /MAU h 

02 + . P ` \,, 
~ 

e 
Slot to suit 

On /Off switch 

348 dia. hole 
for VR1 

4 V2 

1 "radius 

\Ì 

64 

3/8 dia. hole for 
C3 Tuning 
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drying enamel or paint will be 
most suitable. 

When the receiver is finished 
the back is held on by a single 
screw, near the centre, which 
enters a threaded bush screwed 
to the receiver panel. Remov- 
ing this single screw allows the 
back to be taken off to change 
the battery. 

Receiver Panel 

The receiver is constructed on 
a paxolin panel 4 }in. x 
and can be tested complete, 
with speaker, before inserting it 
in the case. When inserted, it is 
held in by the nut on the bush 
of the 50k potentiometer, and 
by a small bolt near the tuning 
condenser spindle hole. 

Fig. 4 shows the receiver 
panel inside the case. It is, of 
course, only inserted when 
finished and tested. 

The tuning condenser is a 2- 
gang air -spaced miniature type, 
as this is readily available for 
transistor receivers. Both sec- 
tions are in parallel, making a 
total of about 384pF. This con- 
denser is held to the panel by 
three short 4B.A. countersunk 
screws. Subsequently, one screw 
is removed, and passes through 
a hole in the case, to hold the 
receiver, as described. Care is 
necessary that these screws are 
not too long, or they will 
short circuit the condenser, or 
bend its plates. A 500pF solid 
dielectric may be used instead, 
with a small reduction in 
efficiency. If so, the fixing nuts 
of the 50k potentiometer and 
500pF condenser will secure the 
receiver in its case. 

The speaker is secured with 
countersunk 6B.A. bolts. Extra 
nuts, or spacing sleeves, are 
used with two bolts, so that 
the 5 -tag strip shown in Fig. 
4 can be fixed in position. 

(To be continued) 
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Main Aerial 
panel coil 

rsasrss 

MOM 

Ferrite 
slab 
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tagstrip 

Case 
634"x 4%2 
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Telescopic 
rod aerial 

t,2 
spacers 

Speaker 

C3 
Tuning 

c' Tr4 ,';''s'g Tr3 

w ea:-tcrr 

Audio amplifier panel 

Fig. 4 -The internal layout of components. 

COMPONENT LIST 

Resistors C5 0.2514F C7 50µF elec. 
RI 5.6k R6 4700 C6 301)F elec. C8 100 µF elec. 
R2 100k R7 470 t2 VRI 50k 
R3 10k R8 6.8k Tri 0C44 Tr2 OC71 Tr3, 4 0072 
R4 33k R9 220 i2 TI Driver transformer PW /DT (Osmor) 
R5 10k RIO 512 T2 Output transformer PW /OT (Osmor) 

Capacitors 
CI 500pF trimmer C3 384pF tuning On /off switch, 2/sin. loudspeaker, whip aerial, 
C2 0.I1.4F C4 2µF elec. case, knobs, etc. 

C3 is a 2 -gang condenser ( J.B.) 
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High 
Sensitivity 

Bridge 
A CIRCUIT WITH AMPLIFIED NULL INDICATOR 

(Continued from page 737 of the December issue) 

AST month it was decided that calibration 
could be executed easily with the use of little 
more than a protractor and a slide rule. 

The protractor should be a large one -which 
gives greater accuracy -the 6in. diameter type gives 
graduations every half degree. A 360° protractor 
is advantageous, although a 
180° type will do. 

The slide rule is for divi- 
sion and multiplication. 
Log, tables will suffice 
although this will take a 
longer time. If the con- 
structor possesses neither of 
these, the required calcula- -_ visual 
tions can be carried out by indicator 
hand, and it is here where 
the most patience is required. 

The first thing to do is to 
find the total angle of travel 
of the pointer on the balance 
knob. In the prototype this 
was 310° (see Fig. 7). This 
angle will be designated 9 
(theta) since different poten- 
tiometers have different total 
angles of travel. When the 
resistance (or capacitance) to 
be measured is equal to the 
standard employed, the 
balance point will be when 
the pointer is at an angle of 
0/2 from the zero or datum 
line (in a clockwise direc- 
tion). If the test resistance 
is ,lath of the standard, the 
balance point will be when 
the angle is 

(1/10)/(1+1/10) x 9° 
=1 /11 0° 

Similarly when the test resistance is 10 times 
that of the standard the balance will be 10 /110 °. 

Cut out a piece of paper loin. in diameter, and 
mark on it the datum line, 1 /110, 0/2, 10 /110 and 
0. The calculations can be done by slide rule (the 
quickest), log tables or by long -hand. 

Let, for sake of argument, the standard be 
10052. Then the balance point when 1052 is across 
the test terminals will be 1/119. 

By M. A. Harris 

For 2052, the balance point will be 
20 

B = á0 
20 + 100 

For 3052, the balance point will be 
30 

B 

30 + 100 and so on. 

Front panel dimensions 12'x 91/2° 

S3 = 

Range switch 

High Low Ext. Int 
:.t i t i 

-SI 52- 
Sensitivity Null 

External 
null Input 

P1= 
Bridge_ 
balance 

Scale 
calibration 

OTest ellh 
terminals 

Neon 
panel 
light 

Mains 
On /Off 

sswiitch 

V -= 
F2 F3 _ - ®- 

Bridge HT Mains 
fuse tuse fuss 

Fig. 5 -The layout of the front panel. 

For 2000. the balance point will bq 
200 

0 = }9 
200 + 100 

For 30052, the balance point will be 
300 

0 
300 + 100 and so oe. 
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The values at which these 
are as follows: 
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calculations are made 

S21 overlap. 
1011 
15n 
2011 
3012 
4012 
5011 

6011 
7012 
8012 2 

9012 
10012 
15011 
200f2 
30pf2 

40011 
50011 
60011 
70012 
80012 
90012 

l kf2 
1.5k0 

2k12 
overlap. 

The other resistance ranges will be 1k -100k 
and 100k -10M. 

The overlap is provided at each end to facilitate 
readings of resistance at the extreme ends of the 
scale. When all these angles have been worked 
out, they are then transferred to the scale. The 
scale markings should, if reasonable care has been 
taken, be accurate, and for greater accuracy, 
intermediate values can be worked out and drawn 
in. 

Reciprocal Scale 

For the capacitance ranges, the values of C are 
the exact reciprocals of R. 

e.g. if balance with a standard R of 10011 were 
1011, the same balance with a standard C of 100pF 
would be 1000pF. In other words, if, with a 
standard R a balance point R1 were obtained, with 
a- standard C, the same balance point would 
represent a capacity of C x R/R I. 

tli2 
or size to 
Suit knob 

3i dia holt 
rad 

I\ 

Double hairline 

4° 
Fig. 6 -The dimensions of the cursor. 

So for all the values of R plotted, the values of C 
are equal to 1 /R. A good idea is to mark the C 
scale in a different colour from the R scale. The 
scale card should be carefully placed over the 
balance potentiometer spindle, and glued into posi- 
tion. A coat of clear varnish will prevent dirty 
fingermarks appearing. 

To obtain an accurate 1µF capacitor 
Switch to the 1µF range. Select any lµF con- 

denser and measure its value on the 1µF range 
(near the right -hand end). Switch to the 10,000pF 
range and measure its value again (near the left - 
hand end). This answer will be the accurate one. 
Consequently the actual value of the nominal 
1µF condenser can be calculated. 

Let the true value of the 0.1µF capacitor (as 
measured on 10,000pF range) =C. 

Let the apparent value of the 0.1µF capacitor, 
as measured on the 1µF range be Cl. 

Then the true value of the nominally 1µF 
condenser is 

(C /Cl X 1)µF 
If the true value of this nominally 1µF condenser 
L under 1µF, all very well and good, otherwise 

January, 1962 

Zero; 
liner 

Hairlines Locus of periphery 
on pointer of pointer 

Fig. 7 -The method of marking the scale. 

continue trying different lµF condensers until one 
is obtained that is under 114F. From simple sub- 
traction, the value of the condenser to be placed in 
parallel with it is obtained, so making the value 
exactly 1µF. (Condensers in parallel add up.) If 
desired, the balance point can be set (i.e., what it 
should be) and a trimmer placed across the 
nominally 1µF condenser, and this trimmer 
adjusted until the magic eye shows a balance (i.e., 
eye fully open). 

The instrument is now complete and ready for 
use. It is a good idea to use a aft piece of twin 
flex with crocodile clips on the end, so that rapid 
measurements are obtained: One word of warning, 
however, on the low capacitance range, the self - 
capacitance of the flex will have to be taken into 
account. This is easily done by leaving the 
crocodile clips unconnected and taking a 
balance reading. Then from whatever value 
of balance is obtained when measuring a con- 
denser, this value obtained for the self -capacitance 
is simply subtracted. 

Conclusion 
This instrument has been in use for the last six 

months and has proved reliable, and repaid for 
itself many times over, in the time saved by its 
use. 

JOIN THE PRACTICAL GROUP 
PRACTICAL TELEVISION 

Every Month 

PRACTICAL MECHANICS 
Every Month 
Devoted to Mechanics, Science and Invention 

PRACTICAL MOTORIST .., 
Every Month 

PRACTICAL HOUSEHOLDER 
Every Month 

0.111 

... 1 !9 

.,. 1 f6 
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... 113 
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All about CATHODE- 

By E. McLoughlin 

PRINCIPLES AND USES OF THIS TYPE 

OF CIRCUIT 

_ALMOST every experimenter who is not a 
complete newcomer to radio will have heard of, 
and doubtless even used, cathode -follower circuits. 
He will have some idea of their purpose and their 
principle. He will probably know that a cathode - 
follower circuit delivers an output voltage approxi- 
mately equal to the input voltage, but at a much 
lower impedance level, so that more current and 
power can be drawn at the output without the 
voltage collapsing. He will very likely have heard 
that ` the output impedance is the reciprocal of 
the mutual conductance of the valve ", yet he may 
have been puzzled by the fact that output 
cathode resistors used (see Fig. 1, a typical 
basic cathode -follower) normally need to be 
several thousand ohms, which is much greater 
than the reciprocal of the mutual conductance 
of a modern valve which is about 5mA/V for a 
triode, giving only non as the recilrocal; 
naturally, we must express the reciprocal in 
Volts /Amps, not V /mA, to obtain a result in 
Ohms! Now all these facts mentioned are per- 
fectly true; the difficulty lies in their proper under- 
standing, i.e. exactly what is meant, how the facts 
fit in with each other, and how practical use may 
be made of them. 

The author must apologise now for having to 
use some mathematics at this stage, but it will be 
kept as brief and simple as possible. It is absolutely 
necessary to understand the processes involved in 
a cathode -follower clearly, before being able to 
grasp its practical applications to full advantage. 

Basic Circuit and Principles 
We will, for the moment, ignore the question of 

the correct D.C. conditions for maintaining the 
proper or desired operating point. We assume -that 
somehow this is realised, and leave its discussion 
for later in this article. The voltages Vin (input at 
the grid, between grid and chassis, as usual) and 
Vout (between chassis and cathode, output voltage) 
in Fig. 1 are supposed to be r.m.s. A.C. voltages 
applied, which represent the active signal interest- 
ing us. For the purposes of the following simple 
mathematics, they may be treated as if they were 
D.C. voltage differences, and thus the familiar 
versions of Ohm's Law may be used freely. 

If Vin is made more positive (taking now a 
small part of a cycle of the A.C. waveform), valve 
current will increase, and thus the cathode voltage, 
i.e. Vout, will also follow in that it goes more posi- 
tive, too, and, vice versa, on the negative half 

FOLLOWER 
circuits 

cycles. Thus, the input and output voltages are 
in phase; they follow each other; hence the name. 
As far as grid and cathode are concerned, it is the 
difference of the input and output voltages which 
is actually operative as the input signal to the 
valve. It is quite obvious from a glance at Fig. 1, 
that input and output voltages are in series 
opposition between grid and cathode of the valve. 

We thus have the signal (Vin -Vout) as input to 
the valve between grid and cathode. 

Let gm be the mutual conductance of the valve. 
Then, by the definition of mutual conductance, 

this input signal will cause an anode current signal 
equal to, 

(Vin -Vout) gm 
which must flow through the cathode resistor RK, 
across which it thus causes a signal voltage drop, 
given simply by Ohm's Law, as 

RK(Vin- Vout)gm 

Hi+ 

Chassis 

Fig. 1 (left) -The basic cathode -follower circuit. 

Fig. 2 (right) -A diagram to explain the internal 
impedance of the cathode -follower. 

But this voltage drop is the output signal, Vont, 
to which we may equate it, and thus arrive at the 
fundamental cathode- follower equation. 

Vout =Ric.gm (Vin -Vout) 
Simply rearranging this to a more metal fosse, 

we obtain 
gm.RE 

Vout=Vin 
l +gm.RK 

Now RK is typically 10k, and gm is typically 
5mA/V. This makes the factor 

gm.RK 50 

1 + gm.Rt 51 
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which is virtually one. Thus, under these con- 
ditions, to all intents and purposes, 

Vout =Vin 
which is the already mentioned basic property of 
the cathode- follower. 

The Question of the Output Impedance 

Fig. 2 shows a simple battery (within the dotted - 
line box) connected to an external load, the resistor 
R. The EMF of the battery is represented by Ve, 
and the internal resistance of the battery itself is 
represented by Re within the dotted box, and may 
be called the output impedance of the battery. It 
is responsible for the fall of output terminal voltage 
of the battery (measured across A B) with increas- 
ing external load current drawn, because the 
greater this load current the greater will be 
the voltage drop lost across the internal Re. 

In particular, when the load current drawn has 
been increased so that the external load resistance 
has been reduced to equal the internal Re of the 
battery, then half the EMF is lost inside the bat- 
tery, and half is present externally across the 
load. It can be shown that, under these conditions, 
the maximum possible power is being obtained 
externally from the battery. For this reason, the 
condition is called " matched ". Matching is a 
question of extracting maximum power, and has 
nothing directly to do with voltage or current 
maxima. 

Other Sources 
Now so far this discussion has been for a 

simple battery as example, to avoid all confusion. 
But the same principles obviously hold for any 
source of voltage, current, or power. We will call 
such sources, be they batteries, accumulators, 
valves, dynamos, etc. simply " generators ". Every 
generator has a certain fixed EMF, and a certain 
internal resistance, Re, which may be called its 
"output impedance ", or " internal impedance ". 

As one more example of a practical nature, 
before applying this discussion to the cathode - 
follower, we may consider the process of matching 
a loudspeaker to an output valve. We are 
interested in obtaining the maximum power into 
the speaker, because the power determines the 
ultimate loudness of the sound produced. Power is 

Aerial HT+ 
300V 

EC92 

Chassis Chassis 
(a) ==---- 

Fig. 3 (a)- High -amplitude cathode -follower circuit. 

Fig. 3 (b) -An infinite impedance detector. 

Audio 
Output 
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the product of voltage and current; the individual 
values are only of secondary importance as long 
as the product is as large as possible. The output 
valve is here functioning as generator, and has a 
definite internal resistance (the anode resistance of 
the valve). If we now make the external load 
resistance (the loudspeaker) too small, then a large 
amount of total power is certainly generated, but 
almost all of it will be uselessly dissipated in the 
larger internal resistance of the valve. On the 'other 
hand, if the external load resistance is too large, it 
will certainly receive most of the power generated, 
because now the valve's internal resistance is that 
much smaller in proportion, but the power gen- 
erated will be small, because of the high total 
resistance. In between is the optimum position, 
where the external load receives the maximum pos- 
sible power, and, as already said, simple mathe- 
matics shows that this condition is invariably 
achieved when the external load is equal to the 
internal resistance of the generator; the condition 
called " matched". As is familiar to all con- 
structors, if the actual coil impedance of the 
speaker is not of the required value dictated by the 
valve, a suitable transformer must be used. On 
this subject, a detailed article appeared recently in 
these pages and thus it is not necessary to go into 
this question again here (see " About Loud- 
speakers" in the October 1961 issue). 

Output Impedance of the Cathode- Follower 

For the purposes of defining the Output Im- 
pedance or Internal Impedance of a cathode - 
follower, we must treat it as a " generator " with 
an MF equal to the input voltage Vin (Fig. 1) 
with which we are supplying it. We have seen that 
the output voltage, Vout (Fig. 1) is very slightly 
less than the input voltage. This slight loss is 
due to the effective internal impedance of the 
cathode -follower for which we are looking, and 
as usual, we can define or measure the internal 
impedance on the basis of this internal voltage - 
drop loss. 

The very simplest way of all, for determining the 
internal impedance of the cathode -follower, is to 

2.2M 

SOc/s 
si n ewave 
10-20V 

rms. 

H.T.+ 300V 

EC92 

S 
Sync /trigger 
to timebase 

circuit 

Fig. 4-A timebase sync former with cathode -follower 
output. 
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consider the matched condition. As explained 
above, the load voltage is then half of the EMF, 
i.e. Vout is then only equal to half of Vin, because 
the value of RK has been reduced drastically until 
it is equal to the internal impedance Z. 

Taking again the basic cathode follower 
equation which we found, 

gm.RK 
Vout =Vin 

1 +gm.RK 
we now find for the present condition, putting 
RK =Z and putting Vout =half of Vin:- 

¡ gm.Z ) giving l+gm.Z=2gm.Z 
}Vin =Vin it }9 i.e. gm.Z =1 

I +gm.Z i.e. Z =1 /gm 
It is thus apparent now exactly what is meant by 
the familiar statement that " the output impedance 

A 

B 

Waveforms 
Fig. 5- Waveforms of the circuit in Fig. 4. 

of a cathode -follower is equal to the reciprocal of 
the mutual conductance of the valve used." It 
means that we can reduce the value of the cathode 
resistance RK in Fig. 1, which represents the 
external output load, down to the reciprocal of 
the mutual conductance of the valve used before 
50% of the input voltage is lost. Naturally, if we 
are interested in maintaining as near 100% of the 
voltage as possible, the load resistor RK must be 
very much larger, as it normally is. This is 
the usual application of the cathode -follower. 
But if we are interested in obtaining as much 
power output as possible, then the very much 
smaller value for RK, equal to the reciprocal of the 
mutual conductance of the valve, must be used. 

It is thus necessary to divide the following sur- 
vey of the practical applications of the cathode - 
follower into two distinct categories: - 

(1) 1:1 voltage transfer: RK much greater 
than 1 /gm 

Under these conditions the benefit derived from 
the circuit is simply that the output voltage is to a 
large degree independent of the load, i.e. the output 
voltage remains virtually constant and equal to 
the input voltage, regardless of large fluctuations 
in the load resistance. The power output is very 
small, and not of interest for such applications. 

(2) Maximum power output at low impedance 
without the use of a transformer: 

RK equal to 1 /gm 
It must be mentioned thát, in case (1), by 

making the value of RK suitably large, and using 
a sufficiently high H.T. voltage, the signal ampli- 
tude which can be handled is very great indeed. 
This is because the input and output voltages are 
almost equal, the difference being very small, yet 
this alone represents the actual signal reaching the 
grid- cathode path of the valve. It is a good " rule - 
of- thumb " that the maximum peak -to -peak signal 
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amplitude capable of being handled is equal 
to half the H.T. voltage used, provided that the 
output load resistance is not less than some 50 
times the reciprocal of the mutual conductance of 
the valve used. 

High Amplitude Signal Cathode -Followers 
We will now consider typical uses of high - 

amplitude cathode -followers, handling signal in- 
puts of some 150V. (Note that it is necessary to 
ensure operation within the heater -cathode voltage 
rating of the valve used, when building such a 
circuit.) Fig. 3a shows a typical circuit, with com- 
ponent values. The D.C. operation point must 
now be considered. In the circuit shown, this is 
quite close to cut -off, because only a small anode 
current can flow before a high effective bias is 
developed across RK functioning in the usual way 
as cathode bias resistor. With this circuit as it 
stands, a negligibly small negative -going input signal 
suffices to cut the valve off, giving a negative output 
signal equal at the most to the grid -base of the 
valve. However, a positive -going input signal gives 
correspondingly great positive output signals. The 
circuit is thus selective of polarity, which simply 
means that it rectifies, and it may be familiar 
as the "infinite impedance detector ". An infinite 
impedance detector circuit can handle very large 
signal amplitudes if necessary, yet causes virtually 
no damping on the tuned circuit from which it 
receives its input because it does not run into 
grid -current. Hence the name "infinite im- 
pedance ", this referring to the input. The output 
impedance is, of course, of the usual low nature 
typical of the cathode -follower. 

Triggering 
Apart from use 

as an R.F. detector 
in radios and 
tuners, the infinite 
impedance detector 
circuit of Fig. 3(b) 
has other uses 
which emphasize 
its signal -handling 
capabilities more 
strongly. In tele- 
vision timebases, 
oscilloscope time - 
bases, radar time - 
bases, and a host 
of other pulse - 
circuits, it is often 
required to trigger 
off a sawtooth 
oscillator, or other 
pulse - circuit at 
definite times. For 
this, voltage 
"kicks " of high amplitude (some 100V or 
more), usually positive, are required for the 
synchronisation process. Very often these kicks 
are obtained from the mains frequency or from 
the sync pulses from a television video waveform. 
Let us suppose, for example, that they originate 
from the mains sine wave of 50c /s. The sine wave 
is first squared, by driving a pentode very hard 
with it (see Fig. 4), and then "differentiated" by 

(Continued on page 808) 

J 

0IjiF 

Input 

H.T.t 
3O0V1 

EC92 

Chassis 

Fig. 6-A cathode -follower 
circuit, capable of handling 
peak 75V signals (positive or 

negative). 
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POWER 
Transistors 
A WORKSHOP POWER PACK OR MAINS 

CONVERTER FOR TRANSISTORISED 
EQUIPMENT 

ANY constructors must at times, like the 
author, feel a pang of despair when looking at the 
many batteries and mercury cells which have been 
used in order to supply experimental transistor 
units for short periods. The unit about to be 
described was made to give any voltage from 0 to 
12, or 0 to 20. depending on the transformer used, 
at up to 100mA, free from hum, and it was 

Dt 

for 

By J. Anderson 

power such as the relay- operating circuits in many 
transmitters, these giving a steady 12V at high 
current; alternatively, although it will limit the 
power of the unit somewhat, as well as its range, 
the unit can be supplied from the heater circuit 
of an existing set, providing that the circuit is 
able to supply the current needed. 

The main component in the unit is the trans - 
former-if a small heater transformer is all that 
is available, then it can be used, but this will 
probably limit the maximum output of the supply 
unit to 6.3V (or to the output of the transformer). 
The serious constructor may well consider it 
worth while to wind his own 20V -0 -20V centre - 

tapped transformer, but in the 
author's case a small domestic 
electric bell transformer was found, 

200p F giving about 24V output from the 
12VW secondary with a good current 

rating, and, incidentally, it was 
inexpensive. 

Rectification of the output from 
the transformer is accomplished 
by tWo diodes, the type used in this 
case being GJ -7M, although any 
small rectifier rated at about 30V 
250mA will fulfil the purpose 
admirably. Fig. I -This circuit is suitable for running a transistor portable receiver 

from the mains supply (see text). 

designed to be sufficiently flexible to be used in 
the workshop or used as a mains converter when 
a portable set was being used at home for any 
length of time. 

Power Source 

The power for the unit can be derived from the 
mains supply, or from some suitable source of 

Variable 
voltage 
output 

Fig. 2 -A workshop supply un't with variable outputs. 

Size 

Owing to the low voltage of the output, 
miniature transistor components can be used 
for R1, Cl and C2. The majority of the 

(Continued on page 824) 

COMPONENTS LIST 
Resistors: 

RI 3300 1W 
R2 19 L2 for 20V trans former 

6.5 L2 for 12V transformer 
R3 21 S2 for 20V transformer 

33.5 L2 for 12V transformer 
VRI 10k 1W 

Capacitors: 
CI 0.25µF 20VW (minimum) 
C2 200 pF 12VW electrolytic 

Rectifiers: 
DI and D2 GJ -7M 

Meter: ' 

V 25V FSD DC meter 
Switch: 

SI DPST, mains on;off switch 
Transformer: 

Mains primary; secondary centre- tapped 
(20V -0 -20V etc. see text) 
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THIS MONTH ONLY ! 
"SONOTONE" MIN. EARPIECE free with all parts totalling £4.10.0 or over 

TRANSONA-6 
(6 Transistors plus 2 Diodes) 

MIL & T. BAND 
350 Mw XCIOI's push -pull 
output Transistors. Power- 
ful magnet In. high grade 
speaker. Push-pull trans- 
formers. This is a top 
pe.oforming receiver. 
Nearly 30 statiors listed 
in one evening including 
Luxembourg loud and 
clear. A pleasure to listen 
to. FERRITE ROD 
AERIAL. All parts sold 
separately, including pale 
blue gleaming polystyrene 

case with duo -diffusion grilles in red. Uses 9 volt battery. 
Sockets for car aerial. 

Total building cost £5.19.6 P.P. 31 -. Size 61 x 4} x 

"Agreeably surprised with Trawler Band reception. Luxembourg 
as loud as local. Your easy build diagram helped a lot ... my first 
attempt. " -H.S., Penzance, Cornwall (poor reception area). 

TRANSONA-4 
(4 Transistors, plus 2 Diodes) 

Miniature speaker. FERRITE ROD 
AERIAL. MW /LW and Trawler 
Band coverage down to 80 metres. 
On test tuned in nearly 30 stations 
inc. Luxembourg. Easy -build plans 
113. Handsome pocket case. 

May be built for 52 6 P.P. 31 -. 

"Best transistor net I have ever built- dozens of stations." - 
A.G.H., Deal, Kent. 

BEGINNERS 
PUSH -PULL FIVE 

(5 Transistors, plus Diode) 
* 2 }ìn. M/C Speaker * Ferrite rod aerial * Tuning condenser * Volume /oscillator con- 

trol * Case with speaker grille 
in red. * Fully tunable over med/ 
long waves * Simple assembly dia- 
grams * 250 Milliwatts output 
stage 

* Can be built for 59 f6 P.P. 31- With 3- speaker 
PARTS PRICE LIST, etc. 113. 681- post free 

POCKET 5 TRANSISTOR RADIO Still Available 
Uses 5 transistors plus 2 diodes & 3in. speaker (3.19.6. P.P. 3/- 

TRANSONA-5 
(MW /LW and TRAWLER BAND) 

(5 Transistors plus 2 Diodes) 
No aerial required 

Sin. SPEAKER 

Nearly 30 stations inc. Lux. 
250mW output in push /pull 
for superb tonal quality. 2 
R.F. stages for sensitivity. 
FERRITE ROD AERIAL. 
Pale blue polystyrene cue 
with speaker grilles in red. 
Volume /sensitivity control. 

Total building cost £4.15.0 P.P. 31- 

ALL PARTS SOLD SEPARATELY 

NOW THE SUPER SEVEN 4- WAVEBAND RADIO 
(7 Transistors plus 2 Diodes) * 3 R.F. STAGES * Mullard and Surface 

Barrier Transistors * Coverage of Medium, 
Long Waves, Trawler 
Band and approximately 
20-60 metres short wave * Use as domestic radio, 
car radio or fit with 
strap (not supplied) for 
carry -about. * No aerial required ex- 
cept for use as car radio 
and for short waves * 3 -inch speaker but will drive a larger speaker * Performance comparable to many receivers costing treble * 400 milliwatts output stage * Minimum of 30 stations tuned in excluding S.W. 

May be built for plus £6.19.6 316 post, etc. 
SIZE: 7 }xS4x1}1e. 

PARTS PRICE LIST AND EASY BUILD PLANS Ira 

NEW SUPER SIX DESIGN 
MED /LONG WAVES, TRAWLER BAND AND S.W. 

TO APPROX. 40 METRES * 6 1st grade Transistors 
(inc. Mullard and Surface 
Barrier) plus 2 DIODES. * Top grade Sin. L /speaker. * 2 R.F. Stages for extra 
boost. * High Q lin. Ferrite Rod 
Aerial * Easy -build diagrams 
No aerial or earth required 
(except as car radio) * Attractive pale blue case 
with speaker grilles in red. * 350 Milliwatts output stage * Sockets for car radio * Test receiver tuned in over 30 stations 

(inc. Luxembourg loud and clear.) 
FINE RECEIVER MAY BE BUILT FOR L6.9.6 Plus 3/- P.P. 

THIS 

DATA SHEETS AND PARTS PRICE LIST FOR THE ABOVE 113 EACH 
ALL TARTS SOLD SEPARATELY 

AFTER SALES SERVICE YOUR PROTECTION 

RADIO EXCHANGE COMPANY 
PHONE 2367 

27 HARPUR STREET, BEDFORD 
(Opposite Co -op) 10 a.m. to I p.m. SAT. 

eJ 
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. _ For Records .. For Tape 
UNI 

Post this coupon or write for catalogue or can at our Showroom 
for 

Open 9-5 s. including 
professional al advice on your instal- 

lation. 

ADDRESS 

Chassis 
An Armstrong chassis is more than just a radio- 
gram chassis. It is a carefully designed com- 
bination of tuner, control unit and amplifier in 
one compact unit which can be used as the basis 
of a complete high fidelity system. A system 
which can include tape recording and playback 
as well as AM and FM radio and record re- 
production. All Armstrong chassis are suitable 
for use with a complete tape recorder or with a 
tape deck and its associated tape pre -amplifier. 
Where a tape deck is used we recommend the 
Armstrong Pabo -3 tape pre -amplifier. 
JUBILEE Mk. 2 (illustrated) 231.15.0 
VHF, with automatic frequency control. Medium and long wave- 
bands with ferrite aerial and magic eye tuning. Separate tone controls. 
Tape record and playback inputs. 8 watts push -pull output. 

AF208 223.15.0 
An AM /FM chassis of 5 watts output covering the VHF and Medium 
bands. Although economically priced, this has the same superior 
finish and components as our more expensive models. 

AM /FM Stereo Chassis are also available. 

ARMSTRONG WIRELESS & TELEVISION Co .Ltd. 
PIC WARLTERS ROAD, LONDON N.7. Tel.: NOR 3213 

ALL TAPE SENT BY 
RETURN OF POST DON'T MISS THIS SUPER QUALITY 

HI -FI AMERICAN "CBS" TAPE 
BRAND NEW AND GUARANTEED 

Ely -e 60081. bin. Standard Play 18 /- 
LP -9 9001í. bin. Long Play 17/8 
CM)IP-18 1,20011. bin. Double Play 82 /- 
CIP -9 9001t. bile. Standard Play 181- 
LP -12 1,20081. btln. Long Play 
CM%P -18 1,800ft. Olin. Double Play 87N 
CIP -12 1,2001t. 7in. Standard Play 21- 
LP -18 1,80011. 7in. Long Play 88/8 
CMBP -24 2,40016. 7m. Double Play 47/- 

SPECIAL XMAS OFFERS! 1,200[1. 5lin. P.V.C. 
Guaranteed Bret quality 15/ -, P. & P. 1/ -. Ditto, Tin. cassette 17/8 P. & P. 
1/- (2 or more sent post paid.) 
Many other types available Including "Scotch." 'EMI,' Triton," 
'Bynemtape," B.A.O.F., etc. Send 8.9.0. for our huge money -saving 

literature on Tapes and Accessories. 

POCKET TEST METER 
MODEL "CASSIE H.20" 

(4,000 O.P.V.) os P"" 
GFNLY £4 FREE 

A pocket else individuel circuit teeter with 
bakelite panel and metal cabinet. Complete 
with test leads. Rangea: D.C. Volta 10.50- 
250 -1,000 v. 
A.C. Volte: 10.50- 250.1,000 v. (2,000 o.p.v.). 
D.C. Current: '150µA110 mA /250 mA. 
Resistance: 0 -10 K ohms /0 -1 M ohms (by 3V 
internal battery). 
Decibels: -20 to + 22áb (odB -0.775v. 
-600 ohms). 
Sise: 48in. x 3 {1n. x liin. 
Asa available: MODEL TK.50 
1,000 o.p.v. Ranges: D.C. mA: 1 -250 mA., D.C. and A.C. Volts: 10 -250- 
500.1,000 v. Ohms: 0.10K ohms 0.100 K ohms, 28.7.8. 

SUPER 

QUALITY 

TEST 

LEAD 

KIT 
No. 520 

IOf- 
Poet Paid 

Comprisse leads and prods, English 
and Continental type plage, spade 
terminale and crocodile clip.. Complete 
in attractive case. 

WAVEMETER CLASS D 

Frog. band 1,900 Kc /s. to 8,000 Ke/e. 
(158 -37.5 metros) In two rangea. 1,900 
Kc /x-4,000 Kc /s., also 4,000 Kc/s.- 
8,060 Kc /e. Supply 6 v. D.C. Input. 
Complete with twin crystal, apare 
vibrator, head phones, original In- 
struction manual and transit calte. 
As new 86.5.0. 

TELEFUNKEN STEREO 111 -FI 
AMPLIFIER 

110/250 v. A.C. Input. 5 watt un- 
distorted output (10 watts nominal) 
aise 12 x 9 x 2in., weight 91b. Illustra- 
ted leaflet available, our price 59/15/ -, 
cart. 5/ -. 

AVO MODEL 7 o 
Latest Ministry release of this well - 
known test instrument Supplying 50 
rangea of current, voltage and resis- 
tance testa. Complete with leads and 
batteries. Ready for use. Perfect 
condition. 211 /10 / -. Carr 5).. 

BRAND NEW CRYSTAL 
CALIBRATOR No. 10 

(Battery powered 1.4 v. valves). 
Complete with full working instruc- 
tion,, circuit diagram, carrying 
haversack, connecting lead and spare 
valves. Frequency range: 1.6 to 
10 Mce. (nominal) but can actually 
be used up to 30 Mc/s. Weight bib. 
Size 7 x 7{ x 4in. As fully described 
in "Practical Wireless' Dec. 1960 
issue, pages 691 -693. ONLY 24.17.8. 
P. & P. 2/6. 

SUPER QUALITY 
DYNAMIC (M /C) 

with built -in Transformer 
200 ohm or 50 k. impedance 

Suitable for hand or stand use. 
Complete with screened lead. 
OUTSTANDING VALUE 
MODEL ,CA 1c 

Imp mod.) 
Poet Free 

CRYSTAL MICROPHONE 
MODEL BM.3 

Three -way mike for hand, deck or 
Boor stand use. Response 100- 
8,000 c /s. Sensitivity -62413. 
Length 7in. Head dia. 18in. Supplied 
with neckband. Terrific performance! 
Outstanding value at ONLY 89/8. 

P. a P. 2/. 
Also Available: MD.170. Similar 
In design to BM.3 but moving call 
with built -in transformer. Guaran- 
teed. Outstanding value. 24.7.8 
Poet Free. 
TELESCOPIC FLOOR STD. 
HEAVY gin. dome chromium base, 
chromium stand with screw top. 
Entende to approx. 6ft. Suitable for 
above mike,, etc., 22.10.0, Carr. 5/. 

CEE BICOS. (RADIO) LTD 
15 LITTLE NEWPORT STREET, LONDON W.C.2. 

Telephone: GERrard 6794/1453 

Adjoining Leicester Square Tube Station Open 9 -8 Moe: Fri. 9 -1 Sat. 
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rEN olk)00 
A "SENTRY" UNIT 

5 HIS small unit was primarily designed for 
R.F. indication. For field strength indication it is 
usual to have a circuit similar to Fig. 1, but this 
becomes more of a hindrance than a help to the 
enthusiast with a multiband transmitter, as coils 
have to be changed for each band. 

The Choke Method 
After various experiments, it was found that a 

normal 2.514H choke of the R.F. type would 
suffice for all bands. This meant that a readable 
indication was obtainable without having to change 
any coils, etc., or even having to tune for the 
maximum reading. 

The purpose of this unit is not to obtain actual 
measurement of R.F., only to give some indication. 
It was found that the choke method was sufficient 
for 160m to 30Mc /s; to achieve a higher reading 
it is only necessary to couple the unit more tightly 
to the source of R.F., or have a longer pick -up 
wire connected to the junction of RFC1 /D1 (Fig. 5). 

With this arrangement any changes in R.F. were 
made visible e.g. increase or decrease of the R.F. 
could be seen when any component or valve 
changes were made. Also the effect of the drive 
to the final P.A. was obvious, and exact tuning was 
possible when using a Tr output. Beam and other 
aerials could also be adjusted for maximum output. 

A further modification of this instrument was 
to use a pair of headphones in place of the meter, 
thus making the unit a " phone monitor ". A switch 
arrangement was used to change from meter to 
audio (Fig. 3). On trial it was found the audio was 
very pronounced and so a carbon potentiometer 
was added to control the amount of rectified R.F. 
ti either the phones or the meter. 

This was a very useful addition as faults in the 
modulator /speech amplifier, such as hum, etc., 
could be found very simply, and even effects of 
component changes could be heard. 

This unit was found of great use when TVI 
(audio breakthrough) was experienced. It was 
found to be mains -borne, by investigation with the 
pick -up wire on the monitor unit (running it along 
the electrical system of the house). The transmitter 
was set up for normal use, the modulator switched 
on with the microphone connected and stood near 
a clock. The R.F. was then modulated by the 
ticking. When the pick -up wire of the unit was 
placed near the house wiring, the ticking was 
heard, so, obviously, the TVI was mains -borne. 
Chokes with their associated condensers (ceramic 
type) in the modulator and the P.A. mains trans- 
former leads removed the TVI. 

Another version of the unit is given in Fig. 4. 
This is very useful for many purposes, Parasitic 
oscillations can be found: ' these appear on the 

(Continued on page 854) 

By J. Brown 

BOT, 

Fig. 1 (above left -A field strength indicator circuit. 
F'g. 2 (above right) -A modified circuit. 

Fig. 3 (below) -A "phone monitor" circuit. 

Ol 
79 

S1 
. 

OA 

Note: The *Loop. is joined to the circuit by 81 

length of coaxial cable 

Loop._ ..3 turns 2' diem. of PVC. covered wire 

Fig. 4 (above)- Another version of the unit this is 
useful for picking up parasitic oscillations. 

Fig. 5 (below) -The circuit of the final design. 

At point .X-en 8r length of wire is enough for monitoring, 
Otherwise use a piece of flex (sufficient to obtain a 

reading on meter) 

www.americanradiohistory.com

www.americanradiohistory.com


808 PRACTICAL WIRELESS January, 1962 

Short -wave Listeners' Log 

OST interest on the short wave bands is 
probably in Dx (long distance) reception. For best 
results, it is necessary to keep in mind which bands 
are most likely to provide signals from various 
remote parts of the world, or to listen on wave- 
lengths which have been chosen according to the 
time of day. 

It will be found that it is almost always possible 
to tune in some Dx signals of interest, at nearly 
any hour. But if reception of very distant stations 
in some particular area is in view, it will usually 
be necessary to choose a time and band to suit. 

Enthusiastic S.W. listeners who intend to receive 
as many countries as possible make a point of 
switching on to certain bands, so as to make the 
best use of conditions. An example is the reception 
of Australian stations. In the early morning, some 
will generally be audible, and when conditions are 
good, even a one- or two -valver can be sufficient 
to pick them up. But at other times of day recep- 
tion from this area Will generally be impossible. 

As the list of times to be given covers 24 hours, 
it is worth noting that amateur band activity is 
usually at its highest at weekends, and some listen- 
ing periods should often be possible then. 

The times given are GMT, and there is easily a 
latitude of half an hour to an hour either way, 
according to conditions. But, on the whole, it will 
usually be most satisfactory to tune to the bands 
indicated, at the times given. The choice of bands 
is for Dx reception, not for European and other 
near stations. 

06.00-08.30: -1.8Mc /s and 3SMc/s bands: North 
America and Canada (unusual for these bands). 7Mc /s 
band: North America to Pacific coast. 14Mc /s band: 
world wide, including Australia, New Zealand and remote 
Pacific Dx. 2IMc /s band: Australia, Far East, South 
Africa. 

08.00 -10.30: l4Mc /s: Pacific islands, but Australian 
area probably fading out. 2IMc /s: Panama area, South 
America, South Africa, and still possibly world wide 
reception. 

10.00 -Noon: 21 /14Mc /s: Still active, with Pacific area 
and Far East when conditions are good. Also Africa and 
occasional Central and South Americas. 

Noon -14.30: 14Mc /s: Relatively inactive, but North 
America may begin coming in towards the end of the 
period. 2IMc /s: North America, Canada, Greenland, and 
occasional South Africa and other Dx. 

14.00 -18.00: 14Mc/s: Near East beginning to fade out, 
or completely gone. Many stations from North American 
area beginning to come up. 2IMc /s: Occasional good 
reception from many parts of the world, but American 
stations most likely. 

17.30 -20.00: 14Mc /s: Good for world wide reception, 
but often congested with American transmissions, which 
make reception of more remote stations difficult. Should 
easily provide dozens of new countries for beginning a log. 
2IMc /s band: Interesting scattered Dx sometimes, but 
often high noise level. 

20.00 - Midnight. 14Mc /s band: Central and South 
America, and beginning to extend into the Pacific area. 

2IMc /s: similar, but often less trouble from North 
American interference. 

Midnight -04.00: 14Mc /s: Beginning to open out for 
world wide reception, and giving improved reception from 
South America, and South Pacific area, extending out 
towards the New Zealand area. South America may 
become audible on 7Mc /s, while towards the end of this 
period North America may become audible on the 3SMc /s 
band. 

04.00-06.30: I4Mc /s: Reception extending to include 
Australia and New Zealand, but world wide reception 
possible. 2IMc /s: Australia and Far East areas beginning 
to come in, and occasional long distance reception on 
3.5Mc /s and even 1.8Mc /s beginning to arise. 

It will be seen that for general Dx listening, the 
14Mc /s and 2IMc /s bands will usually be of 
interest. When Dx stations are to be logged on 
the broadcast bands, somewhat similar results will 
be obtained. For example, the 19m and 17m 
bands are very near the 20m (14Mc /s) amateur 
band, and propagation is similar. The 25m band is 
also very useful for long distance results. The 31m 
and 41m bands will become very active towards 
nightfall, and during the hours of darkness until 
midnight, and the 25m band will begin to open out 
towards the A u s t r a l i a n region with early 
morning. 0 

All about CATHODE -FOLLOWER circuits 
(Continued from page 803) 

using a very small coupling condenser to the next 
stage. The result is a series of negative and posi- 
tive kicks, alternately, one pair for each original 
sine wave cycle. We do not want the negative 
ones, and these are automatically rejected by the 
cathode -follower (see Fig. 5) as explained above. 
The positive ones appear at the cathode output 
with full amplitude, and can trigger the timebase, 
as desired. The very low output impedance of 
the cathode -follower effectively decouples the 
subsequent proceedings in the timebase from the 
foregoing circuitry. 

If we desire to pass on both negative and posi- 
tive signals through the cathode -follower, giving 
preference to neither, being interested solely in 
the high signal amplitude handling capacity and 
low output impedance, then we must use a D.C. 
operating point of the circuit which lies more 
positive than in Fig. 3a. The necessary modifica- 
tion is shown in Fig. 6. Here the grid leak of the 
cathode -follower is taken on to an H.T. bleeder to 
a point positive with respect to chassis by an 
amount somewhat greater than the maximum 
amplitude of negative signals with which it is 
desired to cope. The positive signals will then take 
care of themselves automatically, provided the 
sum of maximum positive and negative amplitudes 
does not exceed about half the H.T. voltage. If it 
does exceed this, then a higher H.T. voltage must 
be used, if the valve is rated to withstand it. 

(To be continued) 
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How 
Transistors Work By B. N. Rolfe 

A BASIC, 

NON -MATHEMATICAL 
EXPLANATION 

5 HERE is no reason whatsoever why a tran- 
sistor circuit should cause confusion. Theoretically, 
a transistor is considerably less complex than a 
valve. Indeed, it has only three elements while 
even the simplest of valves -the triode -has four 
elements, namely, the anode, grid, cathode and 
heater. A transistor has no heater, but it has 
elements (or electrodes) which are much related 
to the triode valve. It has a base instead of a 
grid, an emitter instead of a cathode, and a collec- 
tor instead of an anode. There are transistors 
which have four elements, rather like the four 
essential elements of a tetrode valve, but to date 
these are few and far between and need not be 
considered. 

r 

High resistance 

- 

High resistance 

Test 5 J 
H gh resistance 

Oa 
T 

Test 2 Test 4 

Test 1 Test 3 
1 r i _H 

+ 

Low resistance Low resistance 

Fig. 1 -How a series of ohmmeter tests indicates that 
a transistor contains two diodes connected in series 
opposition. (Test 6 is the some os Test 5, but with the 

ohmmeter leads transposed.) 

Theory 
We are left, therefore, with the semiconductor 

equivalent of a triode valve, so, no matter how 
technical the circuit, it always revolves around a 
simple three -element device. It is not intended in 
this series of articles to delve into the basic theory 
of transistors. The conception of positive and 
negative current carriers and the like is 
adequately dealt with in other literature, and there 

are many good books on the theory of semi- 
conductors. 

Two Diodes 

If we had no previous knowledge of transistors 
and were given a three -wire device and told that 
it was a transistor, and we were also handed an 
ohmmeter and told to find out as much as possible 
about the transistor by making resistance checks, 
it would not take us very long to discover that 
within a transistor exist two diodes, or rectifiers. 
We would also eventually discover that the diodes 
are connected in series opposition. If we were 
to draw a diagram of our findings it would look 
like Fig. 1. 

We know, of course, that an ohmmeter is 
nothing more than a voltmeter connected in series 
with a battery, and that when the two terminals 
are connected together the voltmeter is effectively 
connected across the battery. Full deflection is 
given on a dial scaled in ." ohms " by adjusting 
a variable resistor labelled "set zero ". Thus, when 
a resistor is connected across the terminals, the 
pointer reads something less than full -scale 
(because of the voltage dropped across the resis- 
tor) which is read off the `ohms" calibration as 
some definite value. 

Polarity of Terminals 
The ohmmeter terminals are polarised by the 

battery (positive and negative), so the ohmmeter 
therefore provides a source of voltage as well as 
resistance measurement. This is exactly what is 
required for examining semiconductors, which are 
designed to have a low resistance to current pass- 
ing in the "forward" direction and a high resis- 
tance to current passing in the "reverse" direction. 
It should be noted, however, that the "positive ", 
or red, terminal on some multimeters when set to 
"ohms" may not be connected to the positive side 
of the internal battery. It is as well to check this 
before becoming involved in resistance checks on 
semiconductors. 

To return to Fig. 1. With the positive terminal 
of the ohmmeter connected to wire A and the 
negative terminal to wire B there is a " low resis- 
tance" reading, as shown by Test L This indicates 
that current from the ohmmeter battery is flowing 
through the diode in the forward direction, and 
this is indicated by the direction of the "arrow" on 
the diode (or rectifier) symbol. Current in this 
context is the conventional flow from positive to 
negative and not electron flow, which is from nega- 
tive to positive. 

Diodes 

When the ohmmeter connections are reversed, 
then we obtain a high resistance reading, as shows 
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by Test 2. This indicates that current from the 
ohmmeter battery is flowing through the diode in 
the reverse direction, where it comes up against 
opposition. (Of course, in a perfect diode or 
rectifier there would be zero resistance to current 
in the forward direction and infinite resistance to 
current in the reverse direction, but as no diode 
is perfect, there will always be a low, but definite 
resistance to forward current and a large, but not 
infinite, resistance to reverse current, depending on 
the type of semiconductor. The ratio of reverse 
to forward resistance can be used as a measure to 
assess the quality of a semiconductor -as we shall 
see later.) 

o 
A g 

collector 

base 

be emitter 

Fig. 2 (left)- Although there are two junctions in a 
transistor, it has one element which is common to 

both of them (shown at B). 

Fig. 3 (centre) -The conventional transistor symbol 
using "A ", "B" and "C ", as in Figs. I and 2. 

Fig. 4 (right) -The conventional symbol with the 
elements identified. 

We discover the other diode section by con- 
necting the ohmmeter between wires B and C, first 
to give the resistance to forward current (Test 3) 
and then to give the resistance to the reverse cur- 
rent (Test 4). We see from the forward current 
tests (Tests 1 and 3) that there is no need to 
remove the negative ohmmeter connection from 
wire B, and that forward resistance is given on 
each diode section simply by changing the ohm- 
meter positive from wire A to wire C. This in 
itself reveals that the two diodes must be connected 
in opposition. 

Further proof of this is given, however, by 
Tests 5 and 6, for whichever way round the ohm- 
meter is connected across wires A and C there is 
always a high resistance, indicating that reverse 
current flows when the battery is connected in both 
polarities. This could only happen with diodes 
connected in opposition. 

Transistor Make -up 
We have so far proved that a transistor contains 

two diode sections, and it is unlikely whether we 
would find out much more about a transistor 
given just a transistor and an ohmmeter. It is 
possible to find out more with this simple instru- 
ment, but assuming that we knew nothing at all 
about a transistor when we started, additional 
information would be found more by luck than 
by technical ability. 

Common Electrode 
It is true that a transistor has two diode sections 

connected in opposition, but one "electrode" is 
common to both diodes, and the common electrode 
is that connected to wire B, as would be expected. 
We may thus redraw the circuit of Fig. 1 as shown 
in Fig. 2, which shows clearly the common elec- 
trode on wire B. - 

WIRELESS January, 1962 

For reasons unknown to the author, the transis- 
tor symbol took on a slightly different form from 
that in Fig. 2, and this is shown in Fig. 3. Here 
the common element is at B and the two "outside" 
elements at A and C. One of the "outside" 
elements is given an arrow head simply to dis- 
tinguish it from the other one. To be symbolically 
accurate, of course, each outside element should 
be given an arrow -head to conform with the 
build -up from the symbol in Fig. 2, but, since each 
"diode junction" has a different function, it is 
essential to be able to differentiate one from the 
other, and the use of a single arrow -head permit - 

this. 

Transistor Elements 

We must now abandon our earlier A B C. 

identification and instead use the correct terms fo 
the transistor elements. We have done this in 
Fig. 4, which reveals that the common element 
is called the "base ", the element with the arrow- 
head the "emitter" and the element without the 
arrow -head the "collector ". 

Transistor Biasing Arrangements 

In practical transistor circuits, the base is biased 
negatively with respect to the emitter, as shown in 
Fig. 5. It will be seen, therefore, that the base - 
emitter - diode junction is polarised for forward 
current. This means that the circuit is now equiva- 
lent to a low resistance and. as a consequence, 
passes a current (from the battery) of a value 
limited by the base -emitter junction resistance, any 
resistance in the external circuit and the battery 
voltage. 

Forward 
current 

base /emitter 
circuit 

Current in 
collector/emitter 

circuit 

Base 
battery i 

Low resistance High resistance 

Fig. 5 (left) -The action of forward current in the 
base- emitter circuit gives a reduction in the apparent 

resistance between the collector and emitter. 

Fig. 6 (right) -When the base current in Fig. 5 is 
switched off, the resistance between the collector 
and emitter increases. (This was also shown in 

Test 5 of Fig. I). 

Furthermore, the collector is also connected to 
a negative voltage with respect to the emitter. It 
will be recalled that our previous ohmmeter tests 
between the two "outside" elements (now called 
collector and emitter) showed that no matter which 
way round the voltage source was connected there 
was always a high resistance between them. How- 
ever, owing to the forward current in the base - 
emitter circúit, the conditions between the collector 
and emitter are now severely modified, for instead 
of there being a high resistance between them, an 
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ohmmeter connected negative to collector and 
positive to emitter would register a relatively low 
resistance, as shown in Fig. 5. 

Change in Resistance 
By keeping the ohmmeter connected and switch- 

ing off the base -emitter forward current, the 
ohmmeter would change from a low to a high 
reading, as shown in Fig. 6. Indeed, the apparent 
resistance as registered on the ohmmeter would 
alter depending on the actual base -emitter current. 
Within limits, the greater the current the smaller 
the apparent resistance -maximum base voltage 
gives maximum collector current and zero base 
voltage gives zero collector current (or nearly so 
as there is always some leakage in semiconductors). 

In a transistor, therefore, a change in collector 
current is promoted by a change in base current 
(or voltage, since a voltage change gives a current 
change in the base circuit). This is rather like a 
valve, where a change in control grid voltage 
causes a change in anode current. It is because 
of this similarity that the base of a transistor 
is sometimes likened to the grid of a triode valve 
and the collector to the anode. Similarly, the 
emitter corresponds to the cathode. 

collector emitter collector emitter collector 

N1 
NFtbase 

base 
(b) 

emitter 
(c) 

Fig. 7 -The basic physical construction of (a) a pnp 
transistor, and (b) an npn transistor. In (c) is given 
the symbol for an npn transistor -the emitter arrow 
points in the opposite direction to the arrow in the 

symbol for a pnp transistor. 

Basic Concept 
A good book on semiconductor theory will 

reveal why collector current is promoted by the 
current in the base -emitter junction. One would 
learn that " holes " flowing from emitter to base 
diffuse through the base, and when they arrive in 
proximity to the collector are attracted into the 
collector by its negative voltage, thereby giving 
collector current. 

High resistance Low resistance 

Fig. 8 (left) -Transistor leakage test. 
Fig. 9 (right) -Using an ohmmeter and a resistor to 

check effective D.C. gain. 

The term "hole" is a convenient way of expressing 
a positive charge as distinct from the negative 
charge of an electron. A "hole" is said to be pro- 
duced when an atom of the semiconducting 
material is short of a "free" electron, and this 
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condition is purposely arranged in p -type semi- 
conducting materials. The "hole" or positive charge 
is then available for conduction. 

This happens when the " hole " is filled by a 
"free" electron from an adjacent atom which, when 
it fills the hole, leaves another hole behind it. This 
hole in turn is filled by another electron from 
another atom, again leaving a corresponding hole, 
and so the process continues. 

It will be understood from this brief description 
that the series of holes appears to be moving in a 
direction opposite to that of the electrons. Tran- 
sistors are made of two types of semiconducting 
material, a material which uses holes to give a 
mobile positive flow called "p" (for positive) type, 
and a material which uses electrons for negative 
conduction called "n" . (for negative type). Either 
a wafer of n -type material in sandwiched between 
two pieces of p -type material to make a pnp tran- 
sistor or a wafer of p -type material is sandwiched 
between two pieces of n -type material to make an 
npn transistor as shown in Fig. 7. 

The majority of transistors used at present in 
this country are of the pnp variety. Transistors 
of the npn variety are used in certain switching 
applications, though there is reason to believe that 
they may also be used more extensively in domes- 
tic equipment in the future, as they are already 
used in America. 
How npn Transistors Differ in Circuit 

Transistors of the npn type differ basically from 
pnp types by being connected to the supply voltages 
the other way round, with the base and collector 
being connected to a positive source with respect 
to emitter, instead of a negative source, as is 
required with pnp types. 

Transistors of the npn type are symbolised by 
the arrow on the emitter pointing away from the 
base, as shown in Fig. 7(c). 
A Further Ohmmeter Test 

If we reproduce Test 5 of Fig. 1 on a transistor, 
as shown in Fig. 8, we would again prove that a 
high resistance exists between collector and emitter 
whichever way round the meter is connected, 
though we may find that the resistance is slightly 
greater when the negative of the meter is connected 
to the collector than when the positive of the 
meter is connected to it. However, if we set the 
arrangement with the negative of the meter to the 
collector and the positive to the emitter the resis- 
tance should be very high. 

Now, if we connect a resistor between the col- 
lector and base, as shown in Fig. 9, the resistance 
should fall to a relatively low value, provided the 
transistor is in good order. Indeed, this represents 
a very good transistor test since, in effect, 
the ratio of resistance change corresponds to the 
D.C. gain of the transistor. The resistor effectively 
applies a negative bias to the base with respect 
to the emitter and thus causes conduction to take 
place between the emitter and collector. For most 
small transistors a resistor of about 33,0000 (33k) 
is suitable, but it is not desirable for this or other 
transistor resistance measurements to be under- 
taken if the ohmmeter contains a battery in excess, 
of 1.5V. A higher voltage may result in excessive 
current through the diode junctions which could 
cause a breakdown. 

(To be continued) 
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BY THERMION 

IMUST thank the very many readers who wrote 
to pie recently, after I had mentioned a 

well -known reverend gentleman " who was 
responsible for some unorthodox circuits in the 
very early days of radio. I am indeed most 
pleased to hear that he is still alive and well and 
is living happily in retirement in the country. 
Many of these readers had used the circuit which 
I referred to, built around two audio transformers, 
and substantiated the very many claims which 
were made at the time -mainly in regard to the 
response to low organ notes. 

The gentleman in question is still regarded as a 
foremost authority on the organ and Mr. Lucas 
of Tachbrook tells me that letters from him still 
appear at intervals in various organ periodicals. 
What a pity that we do not still have experimenters 
of this calibre still with us-or is there now no 
need for these experimental hook -ups? 

Many readers, presumably of the older school, 
still state that they preferred the early days 
because of the scope which was afforded for 
experimental work, and although we have recently 
seen the introduction of the transistor, I feel that 
the opinions of a large number are to be respected 
-there is not so much scope with this particular 
component, at least not in the pure radio field. 

In the field of computers and similar equipment, 
no doubt there is a vast territory still to be 
explored and perhaps many will find their hobby 
will offer fruitful experiments along these lines. 

Test Gear 
What is the minimum which could be used to 

furnish a radio experimenter's workshop? I am 
tempted to ask this as I have had one or two letters 
asking me to make my recommendations on this 
question, each of the readers making some proviso 
regarding expense This is a very difficult thing to 
decide -leaving out for the moment the question 
of money. One might say, providing no quantitive 
analyses and so on are to be made, a really reli- 
able all- purpose testmeter would be sufficient. 
Others would hold, however, that a bridge or a 
tester for capacities and resistances is a must, and 
no really reliable experiments could be carried out 
without first making certain that components being 
used are the correct values. 

In this connection one reader tells me that he 
uses a home -made neon tester and a £75 tester (the 
property of his employer). When he first started 
testing components he dug out 42 condensers from 

his spares box and only three were fit to use! He 
says he had also found that the colour code on 
resistors appears to be what he calls " a practical 
joke ". 

He instances a case where he bought six 47k 
components (with a silver band) which, when 
bridged, measured between 62k and 80k. He says 
he has lost all faith in colour codes. I do not feel 
that this is general and it is certainly not my 
experience, and I do test all such items before I 
make up experimental lay -outs. But I do agree that 
if you want to be sure of success when making 
experimental equipment, it is best to make sure 
that every item is sound and its value is as marked, 
before using it. In this way, you save disappoint- 
ment and limit the amount of checking which has 
to be done if the item fails to function as specified 
or as one desires. 

Peculiar Faults 
I have before mentioned some of the weird 

faults which are experienced from time -to -time in 
both radio and television equipment, but I was very 
interested to hear the other day of a new one - 
experienced in a service laboratory by a skilled 
engineer. He was actually servicing a television 
receiver at the time and noted that he was 
repeatedly feeling the effects of a mild electric 
shock, although not using any screwdriver etc., at 
the time. When he approached the C.R. tube the 
usual symptoms of entering a strong electrostatic 
field were noted, and although he kept his hands in 
his pockets the trouble still persisted. I had heard 
previously where a bunch of keys in a pocket had 
been sufficient to pick up a stray field and in this 
case a very similar arrangement was responsible 
for the symptoms which were experienced. The 
engineer was wearing a tie which had a metallic 
thread running through it as part of the pattern and 
when he leant towards the set, these threads 
became charged and produced the effects which he 
had noticed. Had he been wearing rubber soled 
shoes no doubt nothing would have been noted, 
but in this particular case the usual unforeseen 
chain of circumstances came into play. He was 
not wearing rubber soles, and the lino in the work- 
shop had been taken up for replacement; as a 
friend said, when told of the occurrence, with 
radio "You never can tell "! I should be glad to 
hear of similar unexplained or unexplainable 
instances. 

PRACTICAL WIRELESS CIRCUITS 
17th Edition 

By F. J. CAMM 17'6 by post 187 

rom 

GEORGE NEWNES, LTD., 
Tower House, Southampton Street, London W.C.2. 
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ItI;TIJ'ItN-OF-POST SFitVICF, 
We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt. 

* Hire purchase orders are subject to slight delay but this is kept to the absoiute minimum 

LOUDSPEAKERS 
u:000MANS: Axiom 110 101n. £5.2.0; Axiom 112 101n. 
£8.14.0: Axiette 81n. 26.15.0: Axiom 300 121n. £11.5.9; Axiom 
400 121n. £16.1.0' Audoim 60 Bass, 121n. 29.12.9; Trebax 
Tweeter £6.4.0; óX 500 Cross -over unit £1.19.0. 
WHITELEY: 11F 1016 loin. £8.4.0' HF 1012 101n. £5.2.6' 
HF818 81n. £7.0.9; T810 Bin. £6.10.0; T10 Tweeter £4.8.3 T359 
Tweeter £1.15.10: CX3000 Cross -over unit 21.11.6: CXI500 
Cross -over unit 22.0.0. H.P. Terms available. 

SPECIAL OFFER OF TAPE HEADS 
Bradmatlo Tape Recording head as fitted to Collaro Studio 
Deck. Erase and record playback. 32/6 per pair. Post Free. 

TRANSISTORS 
MOLLARD. Reduced prices. Current production typee. 
not rejects. All in makers' boxes. 
0044. 111 -; 0045. 10/- OCIO and 0071. 6/6; 0072 8 / -' 0072 
Matched Pairs 16/ -; 00/8.81 -: 0081.81 -; 00170. 13/6; óC171, MIL 
Postage 3d. on each transistor. 

AMPLIFIER KITS 
We have full stocks of all components for the Mallard 510. 
Mullard 3-3, Mallard 2 and 3 Valve Pre-amp. Mullard Stereo. 
Mullard Mixer. GEC 912 Plue. Fully detailed list on any of 
these sent upon request. 
Instruction Manuals: All Mullard Audio Circuits in "Circuits 
for Audio Amplifiers ". 9/5. GEC 912, 4/6. AH post free. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mollard 
circuits. Log /Anti -Log. 500k. 1 meg.. 2 meg. Log /Log. 50k. 
250k. 1 meg.. 2 meg. Lin/Lin. 250k. 500k. 1 meg. All 1016 each. 
Pick -up cartridges. B.S.R. TOSS 22.5.11. Turn -over type for 
Stereo. L.P. and 78 records. List of all components for Mollard 
Stereo Designs is available. 

"P.W. TUTOR" 
Everything In stock. Stage 1 including brand new light -weight 
headphones. 39/8. Less headphones, 23 /6. Stage 2 191 -; Stage 3 
21/8. Stage 4 11/8. All Stages 1 to 4 £4.8.8. Lees headphones 
23.13.6. All post free. Please note that the hardboard. wood, 
Terry Chas and cement not included. All items available 
separately -send for list. 

"P.W. MINI -AMP" 
Complete kit for amplifier 24.2.6. Whiteley Speaker P2.585. 
21.4.0. Greengate Gramophone Unit26.8.0. All parts available 
separately, send for list. 

"P.W. TUNER UNIT" 
Send for parte list. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly /Pmts 

RECORD CHANGERS 
GARRARD AUTOSLIM 

(008 FU) ... 28.5.0 
g81.13.0 

12 of 13/- 

GALRRARRD RRC210 OCBPU) 210. 6.Ó £2.l2.Ó 12 off 15/4 
B.S.R. UAl4 (TC8 PU) ... 87.19.8 21.12.8 12 of 12/3 
B.S.R. ÚA14 Monarch 

(TCBS Stereo/LP /78) 28.19.6 21.16.6 12 of 13/7 
SINGLE RECORD PLATERS 

GARRARD TA (008 PU) .. £8.10.0 21.14.0 12 of 13/- 
B.S.R. TU9 (TC8 PU// ).. 

)) 

24.1112.8 El. 6.8 3 of 81.5.4 
E. M. L( AoosBCerTRMAONnSCRIPTION0UNIT:S .0 12 of 10/6 

GARRARD 4811 (008 PU) 218.18.0 23.16.0 12 of £1.7.8 PHILIPS AGI018 .. .. £14. 3.6 82.17.8 12 of 21.0.9 
Many of the above can be supplied for stereo working. See our 
Gramophone Equipment List for details. 

MAINS TRANSFORMERS 
// PÁ TggRgIDGE; AH3300 0, 

post 
7/6. 

free: tree: 
P41832. 78/6. post free: 

ELSTONl : 

post free; 

45//-, 

post 
3/3; MT3 /M. 35/ -, post 3 / -. 

PARMEKO: P2631, 8 /8. post 2/9. 

OUTPUT TRANSFORMERS 
ILSON: W0696A, 

3W8I66.906B. 

50/8. st 2/6. W0710. /ß8K, 55/6, 
post 

PARTRIDGE: P38; P352/Á post 2 /6: Pe 14. 98/ , t, 9ße 
post free. 
PARMEKO: P2841 28 / -. post 2/ -. 

TERMS OF BUSINESS 
Cash with order or C.O.D. We charge C.O.D. orders as follows. 
Up to £3, minimum of 3/2. Over 23 and under 25. 1lß. Over 25 
and under £10. 1/8. Over 210, no charge. Postage extra on 
CASH orders under £3 except where slated. Postage extra 
on Overseas orders Irrespective of price. 

JASON FM TUNER KITS 
We supply kits for all the Jason FM Tuners. Fully detailed 
liete available. Kits are complete with all valves and inatruo- 
Clon manuals -definitely nothing else to buy. 
FMT1 Standard Tuner with ext. power supply. 86.19.6. Power 
pack kit, £2.12.8 extra. FMT2 Standard Tuner with internal 
power supply. £10.9.8. less power supply. £8.9.6. FMT3 Fringe 
Tuner with internal power supply, £12.7.6. Less power supply, 
£10.9.6. Mercury 2 FM /TV Sound Switched Tuner. External 
Power supply. 211.7.8. Power pack Kit. £2.12.6 extra. JTV2 
FM /TV Sound Switched Tuner. Internal Power supply. 215.17.6. 
IMPORTANT.- Please state TV Channels required when 
ordering Mercury and JTV Kits. 
INSTRUCTION MANUALS. Booklet for FMT1, 2 and 3, 21/70. 
Mercury 2. 3/10. JTV2 3110. All poet free. HIRE PURCHASE 
terms available on any kit. 

TRANSISTORISE YOUR CRYSTAL SET 
have two new designs for Transistor amplifiers which can 

be used to greatly improve the signal from any crystal set. 
Leaflet available. 

RLD4 Kit. One stage 12/- post free. 
RLD5 Kit. Two stage 21/- post free. 

The kits are easy to build and very detailed instructions are 
supplied. 

MULLARD CATHODE RAY TUBES 
ALL AT TILE NEW REDUCED PRICES 

We supply both Mullard Radiant Screen (Brand new factory 
fresh) and Mollard Lumenar (Re- builds by Mollard with re- 
claimed bulbs -all other parts brand new). List of types avail- 
able with rices and hire purchase terme. 

LATEST TEST METERS 
Po 

Hire Purchase 

AVO Model 8 Mark II .. 
Cash 

0.0 ß4.16.0s11 Moff £1.1b. 2 
AVO Model 8 with 

qq g5 $. 11 

AVO BOCModel 
carrying Má k n .. 

827.18.0 
84.144..0 12 of E1.1Ó 10 

AVO Multlminor .. 29.10.0 £1.18.0 12 of 14/ 
AVO Multimlnor with 
leather carrying case .. E11. 9.0 22. 5.0 12 of 17/- 

TAYLOR MODEL 127A .. £10. 0.0 £2. 0.0 12 of lb /- 
CABY A -10 .. .. .. 84.17.6 El. 7.6 3 of £1. 6.8 
CARY B20 .. £6.10.0 £2. 0.0 3 of 21.13.4 
Full details of any of the above supplied free on request. 
The AVO Models 7 and 8 are both latest models from current 
proj 

ÌLLÚSTRtoTconfused D Twith 
Government Surplus. 

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

"BRAND FIVE" RECORDING TAPE 
Standard Play: 6001t. (5') 18/- 1.200ft (71 25/-. 
Long Play: 900ft (5'), 18 /6: 1200ít (511. 22/6; 1800ft (71,_35/-. 
Double Play: 1200ft (5'). 37/6: 2400ft (7'). 60! -. (All Poet Ffree.) 

B.A.S.F. RECORDING TAPE 
Long Play: 210ft (3-), 9/-; 900ft (5'), 28/ -; 1230ft (M'). 35 / -; 
1800ft (7'), 50 / -. 
Double Play; 300ft (31. 14/1 600ft (41. 25/ -; 1200ft (51, 42/ -; 
1800ft (51'). 58/ -: 2400ft (71, 77/6. All post free. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly/Pmts. 
B.S.R. TD2 .. .. 28.19.0 £1.16.8 12 of 18/7 
COLLARO Studio 212.19.6 22.12.8 12 of 19 /- 

TAPE AMPLIFIERS 
We now stock the Martin Recorder Kits. These are partly 
assembled kits for complete tape recorders. The Amplifier 
Printed Circuit panels are completely wired, but the assembly 
of this and external components is lift to the constructor. 
Very complete instructions are supplied. Send for leaflet. 
MODEL C for Collaro Studio Deck 411.11.0 
MODEL B for BSR TD2 Deck, 28.8.0. 
CARRYING CASES. Smart carrying cases are available to 
take the above amplifiers and decks. Fitted with speaker. 
For Model C Amplifier and Collaro Deck. 25.5.0. 
For Model B Amplifier and BSR Deck. 54.4.0. 
H.P. Terms available for amplifiers, cases and decks. 

TAPE PRE- AMPLIFIERS 
ARMSTRONG PASO -8. This is a ready made version of the 
Mullard Tape C Pre -amplifier. Price 218.16.0. Hire Purchase: 
Deposit 23.8.0. and 12 monthly payments of 21.4.7. 
MULLARD TAPE C PRE -AMPLIFIER. We stock complete 
kits and all components. Send for list. 
MARTIN Kit for Collaro Studio Deck 28.8.0. 

RIRE PURCHASE TERMS 
are available on any item. Repayments may be spread over 
3. 6 or 12 months. Details as follows: Three months: Deposit 

of t de 
charge 

pe 
minimum charge 

10 / -Six anTwelvemnthsDeposit 4/- in the £. Service 
charge 10 per cent, but minimum charge 20 /. 

'WATTS RADIO 54 CHURCH STREET, WEYBRIDGE, SURREY 
Telephone: Weybridge 4556 

(MAIL ORDER) LTD. Please note: Postal business only from this address 
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DO-IT-YOURSELF 
TRAINING TECHNIQUE 
ú c Ra O/ O 6 EL EC T i Q O N/C S 

l ffOULEONwhi/e youBU/LO. 

January, 1962 

S/ MPLE... PRAGT /CAL...FASG/NAT /NG.. ..ist stage re a vcr 

ANNOUNCING -after many years of highly successful operation in 
the U.S.A. and in Europe -the latest system in home training in 
electronics is now introduced by an entirely new British training 
organisation. AT LAST -a comprehensive and simple way of learning -by practical means -the basic principles of radio and electronics. 
with a minimum of theory. YOU LEARN BY BUILDING actual 
equipment with the components and parts which we send you. You 
advance by simple steps using high quality equipment and perform- 
ins SerWclnp C 

athemhatics!eLINSTRUCTIOON MANUALS 
instructive 

hing staff "nnmercka reetiVe" 
employ the latest techniques for showing clearly how radio works 
in a practical and interesting manner. You really have fun whilst 
learning! And you end by possessing a first rate piece of home equipment with 
the full knowledge of how it operates and -very important -how to service and 
maintain it afterwards. A full library of magnificent illustrated textbooks 
are included with the Courses. IN FACT for the 'Do -it- Yourself' enthusiast, 
the hobbyist, or those wanting help with their radio career training, or to Ampfifter, 
let up their own full or part -time servicing business -then this new and oscillator and 
exciting instructional system is exactly what is needed and it can all be detector circuit* 
provided at very moderate cost. Easy payments available. Post the coupon 
now. for full details. There is no obligation. 

BUILD YOUR OWN RADIO EQUIPMENT TEST GEAR I 

HI -FI INSTALLATION -AND LEARN AS YOU DO IT I 

RADIOSTRUCTO 
BRITAIN'S LEADING RADIO TRAINING ORGANISATION 

To: RADIOSTRUCTOR (Dept. 0107). 
Reading, Berks. 

R 
F EE I 

Name 

p/(a?ji/ 
Address 

wr ra++s (821) We do not employ representatives l-62 
-J 

BLOCK 
CAPS 
PLEASE 

23 TOTTENHAM COURT ROAD, LONDON W.I 
and at 309 EDGWARE ROAD, LONDON W.2 

Tel: MUSEUM 3451'2 
Tel: PADdington 6963 

The 
SUPER 60 

6- Transistor 
Battery Receiver 

Nfav be Boilt for 

f9.1S.O 
Plue 5/- P. a P. 

Ever-Beady PPln 
Battery Extra 11/- 

STAR FEATURES 
* Sis 1st grade Mallard Transis- * Full medium and long waveband 

tors and one Diode. coverage. 
* Internal Ferrite Rod Aerial. * Calibrated Direct Drive Dial 

* 7is. s 4ia. Elliptical Speaker. Drive Assembly. * Full point -to -point instructions * Printed Circuit, supplied. 
* 500mW Push -Pull Output. * Dimensions 18in. s 7fin. s Sftn. 
The Receiver is housed in an attractive contemporary mahogany finished 
cabinet trimmed with gilt, supported by gilt stands. 
The receiver will operate for months on one 9 -volt long -life battery. 
Instruction Book separately at 2/8 p -p. 

OUTSTANDING STEREO OFFER ! 

THE TELEFUNKEN STEREO HI -FI AMPLIFIER 
Original Price 16 gns. 

THE LEECO 
6 TRANSISTOR POCKET RECEIVER 

This well designed transistor 
Receiver is ideally suited for the 
pocket or handbag being snip 
41 z 21 s llin. in size and 7 oz, in 
weight, it has lull medium wave 
coverage and incorporates 8 high 
grade transistors and 1 diode in a 
superhet circuit. Available in black, 
grey, green or cream. 

Complete with 
Earpiece and 
Plastic Case. 

f8.19.6 
p. A P. 2/- 

PP3 Battery extra 2/6 

10 
BRIEF SPECIFICATIONS: 

* Piano key selecting. 
* Preselected tone control. 
* Size: l2in. wide n 9in. deep z Sin. high. 
* Weighs sibs, 
* Finish: Hammered enamel in grey/ 

green with gold trimmings. Controls 
and press buttons in cream with black, 
blue and red lettering. 

ONL [1.19 .6 
P. & P. 51-. 

* Power Output 5 watts total 
(21 watts per channel!. 

*Total harmonic distortion less 
than I% at 1 watt output. 

* Frequency Response: 
80 ois to 40 Ko/s 2dB 
45 cis to 30 Kc/s fdB 

* Sensitivity suleeient for all 
normal inputs Irom Tape 
Recordera. Pick -ups, Micro- 
phones, Radios. 

* Power requirements 110, 125, 
150, 220, 240 volts A.C. 

Why not convert your battery portable to mains operation 
with the COSSOR MU2 BATTERY ELIMINATOR! 
This Eliminator is completely assembled and supplied 
with 4ft of Mains Lead and Torpedo Type of On /Off Switch. 
It is housed in 2 Metal Containers approximately the same 
size as the AD35 and B126 Batteries, and suitable for 
receivers using DK96 range values for use on 200 -250V 
A.C. mains. Size: L.T. Unit Sin. x 2jin. x l jin. H.T. Unit 
4in .x21in.x2in. Original price 3ges. 39 6 plus 2/- 
OUR PRICE fora limited period only. / P. & P. 
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Front, back and side of rid 3/8 softwood 

Top of lid %É hardboard 

PRACTICAL WIRELESS 

Speaker baffle 
ys' hardboard 

815 

153/84 
Sides 
3/8' softwood 

Motor board 
313 hardboard 

Base jg hardboard 

Fig. 20- General dimensions of the cabinet. 

%g softwood batten 

For details of control panel see 
separate diagram 

A cabinet for the 
CITIZEN 
(Continued from page 720 of the December issue) 

5HE two sections of the "Citizen " -the I.F. 
amplifier and the oscillator -when correctly con- 
nected, form a superhet tuner which may be used 
with any suitable amplifier as a superhet receiver. 
Such an amplifier is the " Mini- Amp ", a unit 
constructed on the same lines as the two "Citizen " 
units, and described in the November issue of P.W. 
[Details for connecting the three units will be given 
next month. -Ed.] 

When the constructor has all three units built, 
one thing further remains to be done before he 
may congratulate himself on his success with this 
new receiver. A cabinet must be built to house 
the "Citizen ", the amplifier, loudspeaker, the 
batteries and all the other various switches and 
controls. 

Some readers may be individualists and will 
therefore want to make a cabinet to suit their own 
tastes and requirements. But for those to whom 
originality in design comes with difficulty, we 

recommend them to follow the instructions given 
in this article, which will result in each becoming 
the proud possessor of a cabinet, which although 
simple in construction is, we consider, modern in 
appearance. 

The reader will note that our design incorporates 
a record deck, which is connected to the audio 
amplifier section of the receiver. This feature 
alters the title of the complete set from " radio " 
to " portable radiogram ", which is an instrument 
not met with very often, even on the commercial 
market. 

Construction 
Most of the material to be used in the con- 

struction of the cabinet is }in. thick softwood; 
which is readily obtainable from any wood 
merchant. It is sold in standard widths, but as 
there is no piece of exactly the same dimensions 
as any other, there is little point in demanding 
wood of any particular width. Indeed it will be 
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Space occupied by lid 

5/B 

5% 
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- 36- 

Space occupied by lid 

14" 

Back of main case 

1a 

5%6 

34a 

6% 

Front of main case 
Control panel 

19% 

á 
13 j 

Back of lid - -- 
14' 

Front of lid 

-2 a" 112" 
Side of lid 

133" 

Small side of main case 
¡op,__ 

15 

n z 
69 

= Large side of main case 

IS 

11% 

Divider panel 

_Position of z sq. bearer for motor board 

12%4 
. -.. - =i 

Fig. 21- Dimensions of the softwood sections of he 
cabinet. (Note: the lid requires only three sides -see 

Fig. 20.) 

January, 1962 

found less troublesome and less expensive to ask 
for off -cuts of softwood. 

Fig. 20 is fairly self -explanatory so far as the 
dimensions of the parts are concerned. The con- 
trol panel will have to be cut from a piece 
194ín. x 6$in. It will be seen from the diagram 
that part of this is cut away to allow the motor 
board to drop below the level of the loudspeaker, 
and that this cut -away portion measures 14in. x 
3 }in. This part need not be discarded as waste, as 
it only needs an fin. to be planed off for it to be 
used as the front portion of the lid. (The *in. is 
the allowance required by th.; thickness of the 
motor board.) When cutting the back -which has 
similar, but not identical dimensions to the con- 
trol panel -the cut -away portion may be used for 
the back of the lid in a similar fashion to that 
used when making the front of the lid. 

Fig. 20 only gives general dimensions of the 
complete cabinet and so the reader should refer to 
Fig. 21 where diagrams of all the individual pieces 
of softwood needed are given with their exact 
measurements. It must be noted, that the upper 
and lower edges of the control panel and the front 
part of the lid, have to be planed to an angle of 
60° to the vertical to allow for the slope of the 
front panel. 

The " divider ", which is shown in detail in 
Fig. 21, separates the section of the cabinet which 
contains the loudspeaker from the record -deck 
section, and it also gives added strength to the 
whole construction as it will, at a later stage, be 
joined to the back, front and base of the cabinet. 
The divider is shown in Fig. 20 by dotted lines, and 
is labelled ` A ' and referred to as " *in. softwood 
batten ". To this divider, a batten of fin. square 
wood is glued to support the motor board C B' 
in Fig. 20; this runs the complete length of 'A' in 
the position shown. It will be seen from the 
diagram, that 'A' is not sawn to follow the slope 
of the control panel: this is to allow room for the 
component group -board which will eventually be 
positioned there (see Fig. 22). 

The motor board is a rectangular piece of tin. 
hardboard, 14in. x 131in. A hole will have to be 
cut to suit the motor and speed control of the 
record deck. A smaller hole will also have to be 
drilled to take the support of the pick -up (Fig. 23). 

The loudspeaker baffle is also of +in. hardboard 
and measures 1ljin. x 5 }in., and has an aperture 
cut to suit the loudspeaker (we suggest that for best 
performance with consideration to the design of 
the cabinet, an elliptical speaker is to be preferred). 
Expanded aluminium may be used to cover the 
aperture, and a convenient method of mounting 
the loudspeaker, is to sandwich the aluminium 
between the baffle and speaker when bolting the 
latter piece of equipment to the hardboard. It is 
also advisable to insert a strip of foam rubber or 
similar substance between the loudspeaker and the 
aluminium and to tighten the nuts and bolts hold- 
ing it as far as possible. This will prevent cabinet 
vibration and acoustic feedback from becoming 
annoying. The reader will appreciate, from inspec- 
tion of Fig. 23, that the motor board and loud- 
speaker baffle may be conveniently cut from one 
piece of hardboard. 

The top of the lid and the base are cut from the 
same thickness of hardboard as the preceding two 
parts, and measure 14in. x Min. and 19 1in. x 
151in. respectively. 
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All parts of the cabinet 
should now be planed and 
sandpapered so that, when 
they are assembled and held 
with a few panel pins, 
they meet one another with- 
out any overlapping. 

The sides, front and back 
of the cabinet may at this 
point, be finally assembled. 
A satisfactory way of joining 
the parts, is to glue them 
with one of the modern 
contact adhesives now on 
the market. A few panel 
pins may be used as well to 
give added strength, if the 
constructor thinks it neces- 
sary. The divider may now 
be " dropped " into position 
between the control panel and 
the back and glued there. 

The lid is assembled in a 
similar fashion to the main 
cabinet, but it is at this point 
that the question of hinging 
the lid must be dealt with. 
A " hidden " hinge is the 
obvious solution, but if 
the constructor considers 
this beyond his ability, a 
hinge, simply screwed on to 
the back of the cabinet and 
the back of the lid, will not 
necessarily spoil the appear- 
ance of the finished case, 
being to the rear of the 
instrument. 

4 -bolts 
countersunk 

into front 
panel 
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5/8' dia. hole 

for pick-up pivot 

Back 

Outline of 
motor deck 

3-holes for 
securing 

motor deck 

Cut -out to suit 
motor deck 

Motor 
spindle 

1 
Motor board dimensions 

191,2' x 132 deep 

. Material 
f/e hardboard 

= 
i 

Speed selector 
spindle i 

Front 

1e 

of/ 
7%2 

Cut -out to suit 
elliptical speaker 

Cut along dotted line to 
separate motor board from 

speaker baffle board 

Fig. 23- Dimensions of the motor board and its cut -outs. 

,,\\t¿`11 

,)1' Motor board 

4- stand -off bushes 

60° 

Remove tags 1 and 19, 
12 and 30 and 
drill holes to 
accommodate 
stand -off bolts 

Osc groupboard 

Base 

Fig. 22 -The method of mounting the oscillator 
group board on the front panel of the cabinet. 

MATERIALS REQUIRED 
Approximately 7ft. of softwood, lin. wide (or 
an equivalent length in off-cuts). 
Four pieces of 8 In. hardboard : -19f In. x l5Á In., 
14 in. x 13; in., 14 in. x 1 I ñ in. and 1 18 in. x 5; in. 
EMI 985 record player deck (battery operated 
version) and pick -up to match. 
Elliptical Loudspeaker 
PP9 batteries. 
Control knobs, hinges, loudspeaker grille, etc. 

Three wood screws secure the motor unit to the 
motor board and the pick -up is held by a nut 
which is Supplied with it, to suit the thread on the 
supporting column. The " arm rest', which is also 
supplied with the pick -up, is fixed to the motor 
board in any convenient position. It is not neces- 
sary, at this juncture, to place the turntable on 
its spindle, and as it is easier to handle the motor 
board without it, it is best secured at a later stage. 
The motor board should now be glued in position. 

The speaker baffle, with the loudspeaker and the 
grille already in place, is now pinned and glued to 
the cabinet. 

The lid should be fitted at this stage so that it 
will protect the motor and pick -up when the whole 
cabinet is turned over when wiring begins. 

(To be continued) 

FRIDAY, FEBRUARY 2nd, 1962 

A FILM SHOW 
(In collaboration with Mullard Ltd.) 

CAXTON HALL, WESTMINSTER 
at 7.30 p.m. 

Send for your free tickets now marking 
your envelope "Caxton Hall" in the top, 
left -hand corner and enclosing a stamped 
addressed envelope (at least afin. x 61n.) for 
the tickets. 

The films to be shown are listed on the 
Editorial page (793). 

The demand for tickets will be great; order 
yours NOW. 
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Improving the All -band TRF 
ADDING AN R.F. STAGE 

(Continued from page 715 of the December issue) 

JNSTRUCTIONS on mounting C8 to the front 
panel concluded the article last month. The band - 
spread condenser (C8) is fitted with a slow- motion 
drive and, for appearance sake, the pointer is 
placed behind the panel and viewed through an 
aperture. A piece of *in. Perspex is used to cover 
the aperture in the front panel. This was marked , 

COMPONENTS LIST 

Resistors (; W, 10 %) 
RI 22k R2 
R3 470k R4 
R5, R6 100k R7 
R8, R9 47k RIO 
RI 27052 R12 
VRI 100k pot. -R.F. gain 
VR2 50k pot.- Reaction. 
VR3 500k pot. - Volume 
VR4 25k pot. -Top cut 

Condensers: 

2.2M 
10052 
22k 
270k 
33k 

CI 50pF variable condenser (with isolated 
spindle if an aluminium panel is being 
used) 

C2 300pF variable condenser 
C3, C4, CS 0-I µF 
C7 100pF 
C8 10pF 
C6 50pF 
C9 500pF 
C10, CI3 0.01 µF 
C11 16µF 350VW 
C12 8µF 350VW 
C14, CIS 25µF, 25VW 
Cl6 2000pF 
C17 0.05µF 
C18 0.1 µF 
C19 16µF 350VW 
C20 8µF 350VW 
C21 0.1 µF 350VW 

LF smoothing choke 

Output transformer to suit loudspeaker 

Mains transformer 5V 2A, 6.3V 2A, 250V 60mA 

SI A, SIB 2 -pole, 5 -way wave -change switch 

S2 3 -pole, 4 -way wave -change switch 

S3 S.P.S.T. switch (mains off-on) 
54, SS S.P.S.T. switches 

Valves EF39, 6)7, 655, 6V6, 5Z4 

By J. L. Wain 

out with a scriber and compasses and cut out with 
the aid of a coping saw, but a fret saw will 
probably do the job just as well. The edges can 
be bevelled with a file and draw -filed, then finished 
with fine emery paper, to give a professional effect. 

Another piece of aluminium 7 1in. x 6in. was 
next cut to shape and fitted behind the 
aperture so that a suitable dial could be affixed. 
A short length of heavy gauge wire is painted red 
to act as a pointer. It should be suitably bent so 
it can be fixed to the slow -motion drive, and have 
a clearance of about ÿain. from the front panel. 

Coils 
The detector coil switching is straightforward 

(see Fig. 1). Three short -wave coils were used and 
one medium. 

The detector coils are wound on 1 }in. formers 
and are as follows: for 18m to 30m, 11 turns of 
22s.w.g. enamelled copper wire occupying 1 1in. 
with the cathode tap half a turn from the earthed 
end, and six turns for the primary. 

The 30m to 60m coil is wound with 20 turns 
of 22s.w.g. wire occupying 11in. with the tapping 
three -quarters of a turn from earthed end and with 
16 turns for the primary. 

For 60m to 100m, 35 turns of 24s.w.g. are used, 
with the tap 11 turns from the earthed end, and 
with 20 turns for the primary. 

The medium wave coil is wound with 93 turns 
of 32s.w.g. wire with the tap three turns from the 
earthed end and with 50 turns for the primary. 

The primaries of all the coils can be wound 
with 26- 30s.w.g. wire, and about +in. should be 
left between this winding and the earthed end of 
the tuned section. 

The short-wave aerial coils are wound on j;in. 
formers with dust cores: for 18m to 30m, 20 turns 
of 24s.w.g.; 30m to 60m, 30 turns of 26s.w.g.; 
60m to 100m, 50 turns of 26s.w.g. 

The med:.m wave aerial coil was made from a 
small I.F. transformer. 

Finishing the Set 
The front panel was given a black crackle finish 

and transfers were used to put the necessary 
wording under each control. Ordinary clear 
Perspex protractors, with a piece of white paper 
behind them were used as dials, for the band -set 
and aerial coil tuning. The completed receiver 
was installed in an aluminium case with power 
pack, L.S. and amplifier sockets mounted at the 
side. If desired, there is ample room to instal a 
small speaker at the side of the receiver. 

To operate the set, turn the aerial switch to 
R3 position, and advance the reaction control so 
that the set is just on the point of oscillation. 
Tuning is carried out by the 15pF condenser and 
the 100pF bandset condenser can be moved 
ten degrees at a time, breaking each waveband 
into smaller wavebands, which are covered with 
the 10pF condenser. 
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RECORDING 
LEVEL 

INDICATORS 

By J. Smith 

MONITORING 
MODULATION 
DEPTH 

5HE most well -known type of recording level 
indicator is the " magic eye " which makes use of 
a cathode ray tuning indicator. The magic eye will 
close or open with an increase of grid voltage; 
some of the modern types open with an increase 
in voltage whilst 
others, of the older 
variety, close. 
Amongst those most 
often used are the 
6E5, 6U5/6G5, EM34 
and the more recently 
developed E M 8 0 , 0.04 
EM8I, UM80 and the 
DM70. The latter has 
a 1.4V filament and 
lends itself to use 
in battery- operated 
recorders. 

In the magic eye 
system, two types of 
circuit are probably 
the most common. 
Fig. 1 shows the 
circuit where the grid 
of the magic eye is 
connected to an audio 
connection in the 

yF 

Fig. I -In this circuit, the 
grid of the magic eye is 
connected to an audio con- 
nection in the recorder. 

Fig. 2 -This circuit is usually connected to the 
recording output. 

recorder. The circuit of Fig. 2 is generally 
found connected to the recording output valve; 
the diode (OA80) is to remove the H.F. bias 
supply and give a slight delay to the magic 
eye shadow. The audio passes to the grid of 
the eye and the effect of the audio (without the 
bias) is seen on the magic eye. The values 
given are to be taken as approximate - they 
depend on the type of circuits used in the recorder. 
The diode used should have a high reverse resis- 

200pF 

270 

k 200 \I 270k 
pF 

00,p1 
tOOk 

2re 

R3 
820k 

Fig. 3 -A simple indicator circuit using a neon. 
Fig. 4-A neon indicator circuit with bias. 

tance. It should also be noted that the fluctuations 
in modulation shown with the circuit of Fig. 2 will 
not be so obvious as with the circuit of Fig. 1. The 
valve shown is the 6E5 or equivalent; other valves 
will work excellently, but the EM34 would require 
more components than the 6E5 since it is a " cloves 

1.O1yF 

Retool Distort 

Fig. .5-A circuit using two neons; one for record and 
one for over -record. 

leaf " type having more segments to the indication. 
Another type of level indicator uses neons. Here, 

a simple neon is connected in the circuit and 
flashes according to the audio level. Fig. 3 shows 
a simple circuit. This is connected to the audio 
valve feeding the recording head and the neon 
chosen has a much lower extinction voltage than 
firing voltage. If the audio is not sufficient to ignite 
the neon, bias can be introduced by a D.C. 
voltage (see Fig. 4). Another version uses two 
neons, one for record and one for " over -record ". 
Sometimes, these are known as " Record " and 
" Distort " neons, one neon lighting on peaks 
corresponding to correct modulation level and the 
other lighting on levels which would result in 
over -recording. In Fig. 5, N1 is the " record neon ", 
which flashes only on peaks, and N2 is the " over - 
record " or " distort " neon. In this circuit, N2 
requires a much higher audio voltage than NI 
before it flashes. 

r 
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Experimenter's P OWE R -P 

The author's unit 

HIS design uses, as a starting point, the 
excellent stabilised power supply described in the 
August 1961 issue by J. W. Adams. 
Modifications and Additions to Basic Circuit 

The stabilised H.T. power supply in the August 
1961 issue contains all the essentials for an effec- 
tive and efficient unit, but no more than that. In 
a more advanced unit, which is the subject of this 
article, the following points should receive con - 
sideration: - 

(a) The power supply will be used for experi- 
mental work, to feed power to "breadboard" cir- 
cuits under test. Under such circumstances short - 
circuits can often occur, and some measure of 
protection against these is desirable. 

Upon shorting the output of Mr Adams's circuit, 
several hundred milliamperes were found to flow, 
which could rapidly damage the valves. Fuses in 
the output would give some measure of protection, 
but the difference between rated current and 
immediate fusing current is too great, so that a 
fuse does not give sufficient protection against 
partial short- circuits. Apart from this, there is 
the trouble and expense of repeatedly renewing 
blown fuses. 

The author's aim in the present circuit was to 
make the unit electronically self- limiting, so that 

t 

A UNIT FOR THE ADVANCED O 
CONSTRUCTION IS TO BE DESCI 
OF THE THEORETICAL DEVELOP 

the short- circuit output current is 
little more than the maximum rated 
current, and thus shorting the out- 
put terminals for even considerable 
periods can do no damage. This 
aim has been achieved. 

(b) The present circuit has been 
devised for using only a single 
series valve, an EL34, instead of 
two 61.6 valves in parallel. The 
valve rectifier has been replaced by 
small flat metal rectifiers. These 
measures reduce heating and save 
considerable space, so that the new 
circuit items could be added, and 
their heat -dissipation tolerated, 
without undue increase in size of 
the whole apparatus. 

(c) The circuit has been trim- 
med to give adequate voltage and 
current output for all normal pur- 
poses, yet use a normal 350- 0 -350V 
H.T. winding on the transformer, 
which is easily obtainable. 

(d) A stabilised negative grid - 
bias output of approximately 100V has been added. 

(e) A separate extra H.T. output of approxi- 
mately 300V at 50mA has also been added. This 
is not stabilised, and serves to feed all parts of 
apparatus not requiring stabilised H.T. The 
stabilised output is therefore fully decoupled from 
other parts of the circuit, and is not loaded higher 
than is really necessary. This makes the whole 
power supply even more versatile for the experi- 
mental workshop. 

(f) Not only have A.C. 6.3V heaters been 
catered for, but A.C. outputs of a number of 
other common heater voltages are provided. Also 
a smoothed D.C. heater output is supplied. 
Modified Stabilised H.T. Supply 

The circuit of Fig. 1 was connected up experi- 
mentally. The two 6L6 valves of Mr. Adams have 
been replaced by a single EL34, and his EF80 is 
replaced by one half of an ECC83, the other half 
of which is to be used later for the short -circuit 
limiting function. In this circuit, the stabilisation 
is good up to 75mA to 100mA at all output 
voltages from 150 to 300. The internal impedance 
of 11501), which the transformer, rectifier and 
smoothing alone had, has been reduced to about 
500, representing a stabilisation factor of about 
23 (ratio of internal impedance of power supply 
before stabilisation to that after stabilisation). 
This is adequate for the normal experimenter. 
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ACK 
JSTRUCTOR -NOT ONLY THE 

SED, BUT ALSO THE DETAILS 
ENT. 

The short -circuit current was 
found to be dangerously excessive. 
Attempt to add Short- Circuit Cur- 

rent Limiter 

In Fig. 2 is shown the first and 
simple attempt made to give the 
circuit self -limiting properties for 
short- circuits. This attempt failed, 
for reasons shortly to be explained. 
Nevertheless, the theoretical idea 
was as follows: - 

The cathode of the left -hand half 
of the ECC83 is 7V positive relative 
to chassis due to the zener diode, 
ZD, and the grid is returned to earth (chassis). This 
suffices to cut off this half of the valve, and it 
does not affect the circuit at all, until the output 
current has risen sufficiently to give a voltage drop 
across R1 sufficient to cut on the left -hand part 
of the ECC83. Anode current then flows 
through R2 as well, to give extra bias to the 
EL34, to limit the excessive output current. 

Now this circuit functioned partially, in that the 
current into partially shorted output loads was not 
as great as previously, but it completely failed to 
reduce the full- short -circuit current at all. The 
reason for this is now obvious. When the output 
is completely shorted, the EL34 cathode is shorted 
to chassis, so that the ECC83 has no H.T. voltage, 

The baseboard construction employed in the unit 

4111. 

41. 
.11 

4111. 

41110 

ES, 

MRI 
1OOmA 

1650 1OH 

350V - 10pF - 

350V 

M R2 
1)..1 

Hl 

H2 

and thus cannot perform. In order to provide 
bias for the EL34 when the output is shorted, the 
left -hand anode of the ECC83 will necessarily have 
to go negative to chassis, and this it can do only 
if the cathode is made still more negative. Thus 
the short -circuit limiter circuit requires a supply 
of about 100V negative, and this had to be added. 
The extra expense of doing this was negligible, 
because this negative 100V supply was intended 
anyway as an additional output. 

Final, Effective, Short -Circuit Limiter 

The resulting circuit, after final adjustment of 
circuit values to their optimum, is shown in Fig. 3. 

8y F 

H 

1OOk> 

ECC83 (111 11;\ 

Fig. 1 -The basic stabilising circuit without any form of current limiting device. 

¢p 

-F BpF 

Output 
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Fig. 2 -The basic circuit with the addition of a current 

The performance of this circuit is shown in Fig. 4, 
and is very pleasing indeed. Within the rated 
output current range for all voltages from 150 to 
300 the stabilisation is good, representing an 
internal impedance of about 400. As soon as the 
rated current of 100mA is exceeded, the internal 
impedance rises to 12,5000, and limits the short - 
circuit current to a mere 120mA under all circum- 
stances, which is still within the peak rating of all 
components. 

1OOmA 
1650 10H 

90C1 90V Neon 

limiting device (which proved unsuccessful -see text). 

The two aeons N2 and N3 supply two voltages 
negative to chassis, of about 90 and 108 volts 
respectively. The smaller is fed to the cathode 
and the larger to the grid of the limiter -half of 
the ECC83, thus normally cutting it off. 

The output current flows through R1, causing 
a voltage drop across it which raises the grid 
voltage of the limiter -half of the ECC83. The 
value of R1 is so chosen that at about 100mA 
output current the limiter valve just reaches cut -on. 

From 
Unatablllsed H.T. 

300V 50mA 

10k 

A.C. 
Mains 

ECC83 

C2 
O IF 

óC3 
8.pF 

Stabilised 
H.T. 

150V -300V 
0 -1OOmA 

N2 90C1 
90V Neon 100k 

6.3V HI 8pF 8pF 
450V 450V 

33k 

Common 
chassis 

-108V 

N3 08C1 
108V Neon 

N1 90C1 
90V Neon 

Grid bias 
-108V stabilised 

O 
Fig. 3 -The advanced stabilising circuit with the addition of an effective current limiting circuit. 

www.americanradiohistory.com

www.americanradiohistory.com


January, 1962 PRACTICAL WIRELESS 823 

At 120mA output current, the limiter valve anode 
current has risen sufficiently to drive the anode 
about 14V negative to chassis, which is the bias 
required to limit the EL34 to 120mA. This repre- 
sents the short -circuit current, which can never 
be exceeded. 

The very large value for R2 was found to be 
essential for two reasons. Firstly, the voltage at 
the anode of the limiter triode section in the 
limiting condition is very low and thus only small 
anode current can flow. But this small anode 
current must cause a drop across R2 right from 
plus 350V down to minus 14V. Thus, R2 must 
be very large. Secondly, for the lower output 
voltages, the right -hand anode of the ECC83 must 
go down below such output voltages, and this is 

300 

250 

200 
0, 

44 150 a 
ó 

100 

50 

4on 60mA 

500 75mA 

300 85mA 

400 9OmA 

400 95mA 

400 100mA 

600 100mA 

i. 

Effective internal 
impedances within 
stabilised regions 

Limits of 
ranges of 

stabilisation 

Remaining overlóad region 

A separate small mains transformer is used in 
the final circuit, to be given next month, and 
contributes to the high decoupling, so that really 
sensitive apparatus may be fed from the two sup- 
plies simultaneously without interference. The 
assortment of heater windings present on the two 
transformers enables the provision of the already 
mentioned generous range of heater voltages to 
be made. 

Some slight tendency to indefinite instability was 
present until R3 was inserted. There remained a 
definite oscillation at 10kc /s over certain ranges of 
output current, and this was traced with the 
oscilloscope, and found to be a sawtooth of small 
amplitude between R4, the neon, N1, and the 
stray capacities. It was found that C2 shunted 

across R4 removed all inclina- 
tion for such oscillation. It was 
not found necessary to shunt 
such condensers across the feed 
resistors of the other neons, but 
in the final circuit to be des- 
cribed in the second part of this 
article, they will be included for 
safety. 

Measurement of Characteristics 
of Final Circuit 
I ig. 4 shows the static D.C. 

performance of the final circuit 
graphically. There are, how- 
ever, other features apart from 
the static D.C. performance, 
which are of vital importance 
in deciding the ultimate value of 
a power supply. The chief of 
these is the dynamic internal 
impedance, which determines 
the r.m.s. output voltage ripple 

150 caused when fluctuating (A.C.) 
current is drawn, e.g. the anode 
current of a valve heavily 
driven with a sine wave at the 
grid. This just mentioned 
example provides the simplest 
way of measuring this dynamic 
internal impedance of a power 
supply, as shown in Fig. 5. R5 
is chosen to be approximately 
equal to the expected dynamic 
impedance, R. The 6V6 valve 
is fed with a sine wave from 

a signal generator, of amplitude within the 
undistorted range of amplification. Via a suitable 
condenser, an oscilloscope is connected first 
between A and chassis, then between B and 
chassis, and the ratio of the heights of the two 
waveforms is observed. The ratio A divided by 
B is clearly equal to the ratio (R plus R5) divided 
by R, so that the dynamic internal impedance of 
the power supply, R, is easily calculated to be 

A 
R5 divided by - - 1 ohms. 

B 
The dynamic impedance is not necessarily equal 

to the static D.C. internal impedance, since the 
power supply contains not only resistors but also 
condensers and inductances, which make the A.C. 
behaviour in general different from the D.C. 
behaviour. Too large a value for C3 in Fig. 3 

Normal maximum 
continuous current 

rating of 
components 

1 Approx. limiting 
rating of 

components 
1 (30 minutes 

s) 
1 

1 

11 120mA 
into 

1 short- 
11 circuit 

load 

25 50 75 100 125 
Load current drawn from output (mA) 

Fig. 4- Performance graph of the circuit of Fig. 3 with RI having a value of 
18.5Q. (When RI was made 150 S2, merely the overload region was increased, 
so that the short circuit current was 147mA; when RI was made 20052, the 
overload region was entirely removed, and the short circuit current was 
only 110mA, or less. However, cut -off then encroaches on the available stabilised 
region. It may thus be seen that RI is critical and that 185n is the optimum 

value.) 
The 50c /s ripple of the output was 0.25 %r.m.s. approximately, regardless 

of the voltage or loading. 

required to be achieved for small anode current, 
so that the right -hand grid of the ECC83 may still 
be sufficiently negative to prevent grid current, 
which would otherwise disturb the voltage - 
comparison, and thus destroy the voltage- regula- 
tion at the lower voltages. Again, the requirement 
is that R2 be large. The value of 1M, shown in 
Fig. 3, was found to be optimum. 

Independent Supply 
It is seen that the already mentioned further 

output, the unstabilised 300V H.T. output, has 
been used to feed the ECC83 as well. This ensures 
that the ECC83 always has a high and independent 
H.T. supply, even when the stabilised H.T. output 
is low; thus the ECC83 can always amplify well, 
which very considerably improved the stabilisation 
of the lower stabilised output voltages. 
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can give the voltage -stabilisation too large a time - 
constant, so that in fact the low- frequency per- 
formance may suffer. On the other hand, too 
small a value of C3 will block even the. higher 
frequencies inadequately. Thus there is a definite 
optimum value for C3, which one may consider 
that one has reached when the low- frequency 
dynamic impedance is equal approximately to the 
static D.C. internal impedance, and when this 
dynamic impedance falls steadily, without a maxi- 
mum at any frequency, as the frequency is 
increased. The value shown for C3, 8µF, was 
found to be optimum with the components used. 
If there is a maximum in the dynamic impedance 
at a certain frequency, due to incorrect choice of 
C3, then it is under certain circumstances possible 

wuPPh 
on 
test 

see see Probe 
text 

Chassis Chassis 

6V6 

CND MI WI I= 

H 

gnon 

OSNF 

470k 

Oscilloscope 

Audio 
Signal 

Generator 

Fig. 5- Method of measuring dynamic internal 
impedance. 

that instability could be caused at that frequency. 
This instability could manifest itself merely as 
undue distortion of waves containing that fre- 
quency, in an amplifier fed from the power supply, 
which could prove very puzzling if one were not 
aware of this point. 

Variation of conditions 
The circuit of Fig. 3 was found to have the 

same value of about 400, for the dynamic internal 
impedance, as was found for the D.C. static 
internal impedance, for all frequencies up to about 
1kc /s, and for all frequencies above 2kc /s it was 
well under 200. 

It is the dynamic internal impedance which is 
finally decisive for the degree of non -interference 
of various items of apparatus fed simultaneously 
from the power supply. It represents the remain- 
ing common coupling resistance between the 
various circuits fed. Thus it is desirable that it 
be made as small as possible. 

The static D.C. internal impedance is simply 
given at all times for any range of output current 
as voltage fall over the range (volts) divided by 
length of the range (mA), multiplied by a 
thousand. The result is in ohms. 

A further characteristic of importance is the 

WIRELESS January, 1962 

extent of stabilisation against mains voltage 
fluctuation. With the circuit of Fig. 3 it was 
found that 25% fluctuation of mains voltage, even 
rapidly, or very slowly, produced no output 
fluctuations exceeding about 2 %, for any set 
output voltage or current within the rated ranges. 
There is thus a stabilisation factor of 25 divided 
by 2, i.e. about 12, present with respect to mains 
voltage fluctuation. For smaller mains voltage 
fluctuations, the output fluctuations were even 
smaller. A 10% mains voltage fluctuation pro- 
duced only } % output fluctuation in most cases, 
representing a stabilisation factor of 30. 

Ripple 
A final important characteristic is the remaining 

mains ripple. It is not possible to make measure- 
ments here on 'a breadboard lash -up, as hum is 
there introduced on to the grids of the ECC83 
regulator valve, which could well be less in a 
final layout. But, as a matter of interest, the 
r.m.s. ripple in the experimental circuit was found 
to be 0.25% at all output voltages and currents. 
This is easily measured with a calibrated oscillo- 
scope connected in parallel with the output 
terminals. 

(To be continued) 

POWER FOR TRANSISTORS 
(Continued from page 804) 

components, therefore, are small, and, as the 
unit will not have to handle any excessive 
current, it may be fitted into a small box 
without much 'fear of overheating. In the 
original, the unit was housed in a small metal box 
obtained from a tobacconist (it was originally a 
lighter fuel tube container which was not only 
small but had sufficient strength to withstand the 
average workshop accident, and would fit into the 
battery space in most portable receivers with little 
trouble). The container should be metal, other- 
wise if it were placed in a receiver, the hum from 
the transformer would be collected by the receiver 
and appear in the A.F. output. If it is wished to 
make an existing transistor portable receiver into 
a mains -operated set, then the circuit shown in 
Fig. 1 is advisable, but if the unit is to be used 
for experimental purposes, then the circuit of 
Fig. 2 is advisable, and a voltmeter can be con- 
nected into it, as well as a milliammeter if desired, 
either in the case or by means of wander -plug 
sockets. 

The output of the unit can be derived through 
a potential divider network, as shown, or through 
a suitable variable resistance, but it is advisable 
to connect either a current -operated fuse or a 
meter overload -trip into the unit so that only the 
current needed and no more can be drawn, in 
order to protect the transistors. 

The output allows for permanent sockets for 
1.5\( and 10.5V, as these are needed by several 
of the currently ponular transistor testers. 

It is most important that the output voltage of 
the unit should be adjusted to suit the transistor 
set with which it is to be used. It would be as well 
to monitor the output voltage on load with a 
suitable meter. 
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FAULTS IN VHF/F.M. 
RECEIVERS 3 -The Final Stages 

By G. J. King 

(Continued from page. 729 of the December issue) 

N last month's instalment we considered the 
1.F. stages. We now come to the final stages of the 
combined A.M. /F.M. receiver, namely the detector, 
A.F. amplifier, output and rectifier. These stages 
are given in the circuit in Fig. 9. Valve V4 
(EABC80) is a multi -electrode device developed 
specially for combined A.M. /F.M. receivers. As 
in the circuit, it is usually employed as A.M. 
detector AGC ratio detector for F.M. and A.F. 
amplifier for both services. 

The EL84, V5, is a high -slope output valve, the 
EZ80, V7, is the H.T. rectifier and the EM34, V6, 
is the magic -eye tuning indicator. 

Two I.F. Transformers 
The second 1.F. transformer (IFT2) is a com- 

posite component which carries both the ratio 
detector windings for F.M. and the ordinary A.M. 
windings for feeding the diode detector. When 
the set is switched to A.M. the ratio detector 
primary (L27) offers a low impedance to the 
A.M. I.F. signals which are thus developed across 

HT.+1 

HT+2 

the primary of the A.M. I.F. transformer (L25) 
and induced into the secondary (L26). The 
A.M. I.F. signals thus arrive at the A.M. detector 
diode, which is on pin 6 of V4. 

The A.M. detector load is R27 and the 
associated reservoir capacitor is C56. It is across 
this load that the A.M. A.F. is developed, and this 
is conveyed via switch Slb, the bass control and 
the volume control to the grid of the triode section 
of V4. The signals are amplified by that valve 
and reappear across the anode load R24. 

A.M. AGC 

Some of the I.F. signal at the primary of the 
A.M. I.F. transformer (L25) is fed through C50 
to the rectifier WX6. A D.C. voltage is developed 
across the rectifier load R19, the value of which 
is proportional to the signal strength. This voltage 
is negative with respect to chassis and is filtered 
by R18 and applied as a control bias to the AGC 
controlled valves. 

Moreover, the D.C. component of the detected 
signal across the detector load R27 is conveyed 
to the grid of the magic -eye through R29 and 
R40. This causes the " eye " to close when the 
set is properly on tune. C66 is simply a decoupling 
or filter capacitor to remove any I.F. signal that 
may be present at the grid of the "eye." 

63 

C46 
0O05yF 

4 1740620k 

TO IF VALVE 
ANODE 

C42 
OOpF 

V4 
EABCBO 

VRI 5M 
BASS 

C45 
O.OIyF 

C43 

1 7 

VT 
ELBO 

C49 04yF 

AGC 641 64314 

NEGATIVE 
FEEDBACK 

AIA 6213 

SI a 

642 1.534 

225 
0 220 250 

MAINS C/-6 

Fig. 9 -The circuit diagram of the detector, AGC, A.F., output and rectifier stages of a combined A.M. /F.M. receiver. 
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The Ratio Detector 
When the set is switched to F.M., the A.M. I.F. 

transformer primary (L25) offers a low impe- 
dance to the F.M. I.F. signal which is thus 
developed across the ratio detector transformer 
primary (L27) and induced into L28 and L29. The 
F.M. I.F. signal is applied across the cathode and 
anode of two separate diode sections in accordance 
with normal ratio detector practice, and to facili- 
tate the description of this section of the circuit 
the ratio detector has been extracted from Fig. 9 
and redrawn in Fig. 10 with the same component 
references. 

Frotft this it is easy to see how the ratio detector 
is derived. L28 is the ordinary tertiary winding 
in the ratio detector transformer, while R26 is 

the ratio detector D.C. load. C55 is the time - 
constant capacitor, while C54 in parallel eliminates 
unwanted I.F. signal. The detected F.M. signal is 
developed across C51, in series with the tertiary 
winding, and this is fed through the filter R22, 
switch Sib, the bass control and the volume con - 
trol to the grid of the triode section in V4, the 
same as with the detected A.M. signal. Switch 
Sib is ganged with the A.M. /F.M. changeover 
switch, of course, and simply selects the output 
from the detector which is in use. The required 
de- emphasis is given by the time -constant of C51 
and R22 in the A.F. feed circuit. 

F.M. AGC 

The voltage across the ratio detector D.C. load 
resistor R26 is used, relative to chassis, as an F.M. 
AGC potential. This voltage is negative with 
respect to chassis and is at a maximum when the 
F.M. signal is correctly tuned. 

A fraction of the same voltage is taken through 
R25, R29 and R40 to operate the magic -eye tuning 
indicator on F.M. 

A.F. Circuits 
From the foregoing description it will be under- 

stood that so far as the triode A.F. amplifier stage 
is concerned this receives the detected audio 
whether it be A.M. or F.M. derived. The ampli- 
fied A.F. is developed across the triode anode load 
R24 in each case and from there is fed to the 
control grid of the output valve through C58, R30 
and R32. 

A small amount of negative feedback is pro- 
vided by the anode to grid coupling capacitor 
C60. As this feedback occurs mostly at high audio 
frequencies, the arrangement gives a degree of 
tone compensation. The high- frequency speaker 
is energised from the anode of the output valve 
through C63 and the power here is controlled by 
VR3 which is in fact the treble control. A full 
negative feedback loop is also provided from the 
secondary of the speaker transformer to the grid 
of the A.F. triode via R36, R37 and C62. 

Power Supply 

In this particular set, a double -wound mains 
transformer provides complete mains isolation and 
full -wave rectification is employed. C65 is the.rec- 
tifier reservoir capacitor and smoothing is accom- 
plished by the choke CH2 and the smoothing 
electrolytic C64. To remove all traces of hum and 
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to provide the required H.T. distribution, addi- 
tional filter circuits are incorporated, such as R33 
and C57 and R28 and C53. 

The heaters of all the valves, including the 
rectifier, are energised from a 6.3V winding on the 
mains transformer. One side of this power source 
is connected to chassis while the other side is 
common to all heaters. 

No Signals 

Complete failure of both services is sometimes 
caused by trouble in the EL84. This is immedi- 
ately indicated by the magic -eye tuning indicator 
operating normally when the set is tuned over 
either A.M. or F.M. stations. Such a symptom 
would, of course, indicate that all stages prior to 
the 'A.F. amplifier, including the detectors, are 
working correctly. Since the detectors are working 
it is unusual for the triode A.F. amplifier to be 
at fault, so the most likely cause of the trouble 
is the output.valve or associated components, such 
as the speaker transformer. 

To visual 
insicator 

Fig. 10 -The ratio detector section from the receiver 
shown in Fig. 9 with the same component references. 

Low Sensitivity 
One receiver brought in for service with " low 

sensitivity " was subjected to the usual tests and 
very little could be found wrong. The emission 
of the valves was slightly below normal, but re- 
placements did not help matters. It was later 
observed that the I.F. valve appeared to be hotter 
than normal. The bias was checked and the control 
grid was found to be slightly positive with respect 
to the cathode. A check on the AGC line event- 
ually brought to light a leak in the capacitor coup- 
ling the AGC rectifier to the I.F. signal source. In 
Fig. 9 this would be C50, and as it is connected 
to a point of H.T. positive, as well as signal, a 
leak would reflect a positive voltage on the AGC 
line and thus on to the control grids of the con- 
trolled valves. The action of the rectifier pre- 
vented a high rise in positive voltage, but that 
which found its way to the valve grids was suffi- 
cient to destroy the normal sensitivity. 

(To be continued) 
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TEST METERS FOR EVERY PURPOSE & POCKET 
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type 1T4, 1 or 1R5 and 1 of CV286 (Neon Stabiliser), and In- struction Book. Size Tin. x Min. x 4in., weight 5 lbs. Used but in 
first class condition. ONLY £2.19.8. Carr. 3/6. 
B.C. 221 FREQUENCY METERS. The famous American 
crystal controlled, portable frequency measuring standard. 
Coverage 125 kc /s-20 Mc /s. With original calibration book. Perfect order. Illustrated details on request. ONLY £16. 
10 /- CONSTRUCTION PARCEL. 10 yards each of 6 colours 
wiring wire, solder, 24 each assorted Resistors and Condensers. 
RESISTORS. 100 assorted values. NEW 10/ -. CONDENSERS. 100 assorted mica and sllvermlca. NEW 12/6. SPRAGUE CONDENSERS. Metal cased, wire ends. New 0.01 
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m v. D.C. Size li x l x lIin. plus ín. spindle. BRAND NEW 5 / -. 

áR,, 

- - -1-- . =a,r ' _= . "-= T__ --- _-. ale = ,e^ T -- - - ' _ - +' ` ,,_ _ 1 _ - Imo) 
- fa = í7r - ^ 3...",...., \ 
-- r 1 

ti 
i ' '' X14 

I i [ 
f í 

y 

aY 

- 

° t3-6 

§,_,i 

DESIGNED 

PCR COMMUNICATIONS RECEIVERS 
Manufactured by Pye & Philips. One of the Army's most versa - the and sensitive sets. RF stage and 2 of I.F., using 6 British I.F. 
type valves. Large 180 degrees Illuminated and Calibrated Dial, 
Flywheel Tuning with locking device. Aerial Trimmer, Tone 
and Vol. Controls. Band Switch front panel lacks for speaker or 
phones. In black metal ease. size 17in. L x Bin. H. x 101n. D. Model 
PCR covers 6 -18 M /es, 200 -550 metres and 850 -2.000 metres, and 
has internal Sin. speaker. REME reconditioned. AS NEW £6.19.6. Model PCR2 has similar L & M waveband coverage. Short wave 
6- 22Mc /s, but no speaker. Used, but excellent condition £5.19.6. Every receiver aerial tested before desp. Add 10 /6 carr. all models. 
Designed to operate from bulky EXTERNAL power supply. but 
any set can be fitted with BRAND NEW COMPONENTS INTER- 
NAL PACK for 200 /250 v. A.C. at an extra cost of £2. 

S.A.E. FOR ILLUSTRATED LEAFLET 

) w,,,,, 
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"THE GOOD COMPANION 
THE FINEST COMBINED PORTABLE & CAR RADIO YET 

FOR THE HOME CONSTRUCTOR 

* 750 mW output. * 6 transistors and 2 diodes. * Full Medium and Long Wave coverage. * Quality speaker. * Pre -aligned I.F.T.'s. 

"P.W." 6 TRANSISTOR j PERSONAL RECEIVER 
Designed by the techni- 
cal staff 

easy 
Practice! 

Wireless; easy to build, 
using printed circuit 
and 1st Grade Matched 
Transistors and Diode. 
Full Medium and Long 
Wave coverage to inter - 

11 x 8 z 3ía& * Brilliantly mined 2 tone cabinet, , 
dial. * Very ant tuning with calibrated á1a1. * Latest printed circuit. * 

to 
high gain aerial, with car aerial socket. * Easy to follow construction data (available separately 3/6.) 

All parts sold separately and lull illustrated details will be sent 
on request. £9.19.6 plus 5/- Dost and ins. 

Total cost (Battery 3/8 extra,) 

) y! nal speakers. All parts 
sold separately (new 
components only) en- 
abling you to buy as re- 

_ - quired, and full detailed 
-j request. Coñs ice list w lldbe sent 

lon Ali 

TOTAL COST INCLUDING BAT- 
TERY AND CABINET £8.19.6. 

"POCKET 4" TRANSISTOR RECEIVER 
Attractive cabinet as illustrated for P.W. 6 ". Uses 
miniatures eaker, proper tuning condenser, and volume p 
control. Built -in aerial makes unit efficient and portable. 
Ideal for begin beginner. 

F 
Full 

& 
medium 

/m). 
wave coverage. 

o All 
Clonal book free with parts or separately 1/6. S.A.E. for 
parts price list. 

HARRIS ELECTRONICS 138 Gray's Inn Road, London, W.C.I 
(Phone TERminus 7937) 

(LONDON) LTD Please include carriage costs on All items 
(Open until 1 p.m. Saturdays). We are 2 mans. from High Holborn 
(Chancery Lane Station) and 5 mans. by bus from Kindes Cross. 
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A BOOK 
EVERY ENTHUSIAST 
WILL WANT! 

This Mullard publication is a 
practical manual for every 
audio enthusiast. In addition 
to describing twelve of the 
most popular Mullard circuits, 
it has introductory chapters 
on many of thetheoretical and 
practical aspects of high 
quality sound reproduction. 
Whether you are interested 
in disc or tape, monaural or 
stereo, you will find that 
"Circuits for Audio Ampli- 
fiers" gives you just the sort 
of information you need. 
This informative book costs 
only 8,6 (U.K. price). The 
demand for it is high, so get 
your copy now from your radio 
dealer, or order direct from 
Mullard Ltd. (postage and 
packing ts.Od. extra in U.K.). 

MULLARD LIMITED MULLARD HOUSE 

TORRINGTON PLACE LONDON W.C.1 

MVM4005 

JACKSON 
the big name in PRECISION components 

Precision built radio components are 

an important contribution to the 

radio and communications industry. 
Be sure of the best and buy 

Jackson Precision Built Components. 

AM /FM 
Gang 
Condenser 
Type 5320 

JACKSON BROS. (LONDON) LTD. 
KINGSWAY -WADDON, SURREY 

Phone: Croydon 2754 -5 Grams: Wolfico, Souphone, London 

SPECIAL FOR THE "HAMS" 
RADIO STATION 

Illustrated 

If inch detachable bu 
soldering instrument 
List No. 70 

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

Apply SALES & SERVICE 

(Regd. Trades Mark ) 
ADCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 

Telephones: 
MACaulay 3272 -3101 

British & Foreign 
Patents, Registered 

Designs, etc. 

Telegrams: 
"SOLJOINT, LONDON, S.W.4." 
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Fc7 

eng 
A PRACTICAL 
PRE -SELECTOR 

By A. Sydenham 

829 

3OR reasons of economy. pre -mixer R.F. 
amplifying stages are often omitted from superhets 
of comparatively simple design. TRF receivers 
often have only one such stage preceding the 
detector and because of this sensitivity is fre- 
quently of a low order. 

Effects 
The benefits that result from the inclusion of 

a tuned R.F. stage are well known, the addition 
being particularly desirable in the case of a 
superheterodyne where the first valve operates as 
a frequency changer, since not only is sensitivity 
increased enormously but also interference forms 
common to this type of receiver are minimised. 

Many constructors and SWL's acknowledge the 
need for a tuned R.F. stage in their equipment but 
realise that, from a practical viewpoint, the 

V 

Ct 
5OpF 

IPI P2 
56k 10k 

inclusion is not easy since a complete rebuild might 
be necessitated. 

A simpler method of obtaining the R.F. gain 
desired is to use a pre -selector, the additional con- 
trols of which add little complication to tuning. 

Requirements 

The following features are desirable in a pre - 
selector: 

(1) It should be capable of providing adequate 
R.F. gain. 

(2) The gain it provides should be controllable. 
(3) It should be stable in operation. 
(4) Differing aerial constants should not affect 

the calibration of its scale. 
(5) The output impedance should be of a value 

suitable for feeding into the aerial /earth 
sockets of the receiver with which it is to 
be used. 
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Sensitivity control (ganged with S3) 390A 

Fig. I -The complete circuit. 
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(6) It should be entirely 
independent of the main 
receiver and facilities 
for completely switch- 
ing it out of circuit 
should be included. 

A unit meeting the above 
requirements is presented here 
and the circuit may be seen in 
Fig. 1. 

Fig. 2a -The above- chassis 
layout. 

The heart of the pre- selector 
is V2A and its associated 
circuitry which is sandwiched 
between an input and an out- 
put stage. The input stage, 
V1, provides a certain small 
amount of gain, but its main 
function it to act as a buffer in 
addition to providing variable 
gain facilities. Tuned circuits are 
associated with the grid circuit of 
V2A, C6 tuning the particular 
coil selected by S2. V2B is 
merely a cathode- follower stage 
that makes available an output 
impedance suitable for feeding to 

Wavechange 

Insulated 
front 
panel 

Tuning 

January, 1962 

Sensitivity and on/off 

AIMIUMBSIVIK. 
IL IL 

4IMEM 

To S2 and 
pin 2 (Grid, 

of V2 

VI 

Tbning 
capacitor 

C6 

ñ - n 

To pins land 
on V3 

V2 

To pin 
on V3' 

6.3V 
Ti 

250 
I 

Chassis 
connection 

The pre -selector unit 

the receiver with which the unit 
is to be used. 

Band Selection 
For band selection purposes a 

2 -pole, 4 -way rotary switch, SI, 
S2, is fitted, this being built from 
a " Makit " assembly comprising 
wafer, spacers, shafting etc. A 
less expensive method, but one 

(Continued on page 833) 

Mains transformer To AC mains °yam 

Resistors: 1W except where stated 
RI 56k R8 10k 1 W 

R9 3.3k I W 
RI0 IM 
RII Ik 
R12 39052 
VRI 5k pot and switch 

R2 10k 
R3 1M 
R4 190 S2 

RS 33k 
R6 2.2k 
R7 18k 

COMPONENTS LIST 

Condensers 
CI SOpF mica 
C2, C7, C8 0.01 µF ceramic or paper 
C3 200pF mica 
C4 0.01 µF ceramic or paper 
C5 0.01 p.F ceramic or paper 
C6, 500pF (nominal) 
C9 8µF 350W electrolytic 
ClO 8µF 350VW electrolytic 
Cll 2µF 275VW electrolytic 
C12 150pF ceramic or mica 
C13 0.01 µF ceramic or paper 
C14 1.000 pF ceramic 

Coils 
LI Osmor QAI 
L2 Osmor QA3 
L3 Osmor QA4 

Valves 
VI EBF89 V2 ECF80 V3 EZ80 

Mains Transformer: Mains input. Output: 
0 -250V 25mA, 6.3V IA 

R.F. Choke: QCI ( Osmor) 
Wavechangé switch: SI and S2 (see text) 
Chassis: 8in x 4in. x tin. 
Miscellaneous: 

Lens and bush -1 hole fixing, ÿin. dia. (Bulgin 
D 190) 
Panel light holder and bulb -6.3V, 0ISA 
Valve bases (3) B9A 
Dial and drive -see text 
Aerial /earth socket strip 
Coaxial plug and flush mounting socket 
Aerial /earth plugs; Spire clips (3) 
Material for cabinet, solder, tags, wire, etc. 
Tag strips-one 8 -way, one 3 -way 
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10. SIGNAL GENERATORS. Cask 64.19.6. P. & P. 5/6. Coverage 120 kola 
to 84 Sicle. Case 10 x 69 x 4 }in. Size of male 69 x 39in. 2 .Ives and 
rectifier. A.C. mains 230.250 v. Internal modulation of 400 cp.e. to a 
depth of 30 per cent, modulated or unmodnlated R.F. output coatinu000ly 
variable 100 millivolts. C.W. and mod. switch variable A.F. output and 
moving coil output meter. Accuracy ± 2 per cent. 

11. BATTERY RECORD PLAYER AND AMPLIFIER. 46 r.p.m. `liter" 
motor "Loco" crystal pick -up, 3 transistor push -pull amplifier complete 
with traoeiotore. Output 500 milliwatte, 49/6. P. A P. 4/-. 

el. 8 -watt PUSH -PULL 5 VALVE AMPLIFIER. A.C. mains 200 -250 v. 
Size 109 x 09 x 24in- 5 valves. For use with all makes and type of pick -up 
and mike. Negative feed back. Two inputs, mike and gram- and controls 
for same. Separate controls for Base and Treble lift. Response flat from 
40 cyciee to 15 kc/s, ± 2 db; 4 db down to 20 kc/s. Output 8 watts at 5 per 
cent total distortion. Noise level 40 db down all hum. Output transformer 
tapped for 3 and 15 ohms speech coils. For use with Std. or L.P. recorde, 
musical instrumenta sock ae guitars, etc. Suitable for small háia, 28.19.6 
P. & P. 6 / -. Crystal mike to suit 151 -. P. & P. 2/ -. film P.M. Speaker to 
suit 12/6, P. & P. 21, 

13, B.S.R. MONARCH UA8 WITH FULL FI HEAD. 4- speed, playa 10 recorde, 
12in., l0io., or 7in. at 16, 33, 45 or 78 r.p.m. lntermixee 7fn.. 10in. and 
131e. recorde of the came speed. Has manual play position; colour, brown. 
Dimensions: 129 x 101in. Space required above baseboard 491n. below 
baseboard 21in. Fitted with Ful -FI turnover crystal head. 26.19.6, P. & P. 5/6 
With Stereo Head 27.19.8. P. & P. 5/6. 

14. TRANSISTOR TESTER. For both P.N.P. and N.P.N. tranaletore incorpora- 
ting moving coil meter. In metal case, size 44 x 39 x 191n. Beale marked in 
gain and leakage. 19/6, P. & P. 3/-, 

15. PUSH -PULL OUTPUT STAGE Inclusive of transistors with Input and 
output transformera to match 3 ohms speech coil, suitable for me with the 
POCKET RADIO. Kit of parte, including transistors. 19/6, P. & P. 2/ -. 
Wiring diagram 1/6, free with kit. 

16. PORTABLE AMPLIFIER. On printed circuit for A.C. Maine 200/250 v. 
Size 3 x Ile. with tone and volume control. Complete with Vairon 
RCL82 and EZ80. Output 2 watts. 89/8, P. & P. 81, 

RADIO 8 T.V. COMPONENTS 
(Acton) LTD. 

1. 3- TRANSISTOR POCKET RADIO with MINIATURE SPEAKER, FERRITE 
ROD, and 2 GERMANIUM DIODES. The only 8 transistor radio available at 
the price. Build it in 1 evening) Tunable over M/L waves. Complete with 
easy -to- follow instructions and all componente (less batteries obtainable 
anywhere 1/3). 27/6. P. & P. 2/6. (AN parts available separately.) 

2. NO MORE FLAT BATTERIES. Charge your own battery overnight with this 
wonderful little charger. Output 6 and 12 volts, 2 amps. Input 200.200v 
A.C. mains. Maine fuse Incorporated. Attractive sliver hammer finished 
case, 6 x 3 z Sine. Complete with leads and battery chpe only 21/ -. P.P. 3/6. 

3. OSCILLOSCOPE for D.C. and A.C. APPLICATIONS. A high gain, 
extremely stable differential Y- amplifier (30 mV /C.M,l. Provide ample 
eensitivity with A.C. or D.C. inputs. Especially suitable for measurements of 
tranaetor operating conditions where maintenance of D.C. levels Io of para- 
mount importance. Push -pull X amplifier; Fly -back eoppreealon; Internal 
Time -base Scan Waveform available for external nee; pulse output available 
for checking TV line 0/P Transformers, etc. Provision for external -1 /P 
and C.R.T. Brightness Modulation- A.C. mains 200/250 v. 215.15.0, P. A P. 
8/- or 80/- deposit, plue P. A P. 8/- and 12 monthly payments of 26/6. 
FULL 12 MONTHS' GUARANTEE INCLUDING VALVES and TUBE. 

4. A.C. /D.C. POCKET MULTI -METER KIT, 2in, moving coil meter, male 
calibrated in A.C./D.C. volte, ohms and mllhampe. Voltage range A.C. /D.C. 
0-50, 0-100, 0 -250, 0.500. MIlliampe 0.10, 0 -100. Ohms range 0- 10,000. 
Front panel, range switch, wirewound pot (for ohms zero Betting), toggle 
switch, resistor and rectifier. 1916, P. & P. 2/ -. Wiring diagram 1 / -, tree 
with kit. 

5. CHANNEL TUNER. Will tune to all Band I and Band 111 station. Complete 
with P.C.C.84 and P.C.F.80 valves (in aeries) I.N. 16 -19 or 33 -38. Cao be 
modified as an aerial converter (instructions supplied). 82/6, plue 4/- P. & P, 
HEATER TRANSFORMER to suit above, 200 -250 v., 6/-, plue 2/- P. & P. 

6. MAINS TRANSFORMERS. All with tapped primaries, 250 -500 v. 70 mA, 
6.3 v. 2 amp, 10/8. P. & P. 3/.. 280- 0-280v. 70mA 6.3v. 2A, 6.3v. IA 10/6. 
P. & P. 3/, 280-0=280 120mA 6.3v. 9A, 6.3v. 3A, 17/6. P. B P. 3/6. 

7. WOLSEY 8- ELEMENT FOLDED DIPOLE. I.T.V. Aerial lees mounting 
bracket for external nee, complete with 12 yds. of coaxial cable, 15 /- 
P. & P. 4h, 

9. SIGNAL GENERATORS. Cask 26.19.6 or 2S /- deposit and 6 monthly 
payments of 21/6, P. & P. 5/6. Coverage 100 kc /e to 100 Mc/e on funda- 
mentals and 100 Mc's to 200 Mc'e on harmonica. Case 10 e 69 x 59 in. 
Three miniature valves and Metal Rectifier. A.C. mains 200 /250 v. Inter- 
nal modulation of 400 c.p.e. to a depth of 30 per cent. Modulated or 
=modulated R.F. output continuously variable 100 mlllivolta. C.W. 
and mod. switch, variable A.F. output. Magic eye as output indicator. 
Accuracy ± 2 per cent. 

23n HIGH STREET, ACTON, 
LONDON, W.3. 

ALL ENQUIRIES S.A.E. 
GOODS NOT DISPATCHED OUTSIDE U.K. 
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: TECHNICAL 
TRAINING 
in radio 
television and 
electronics 

Whether you plan to have your own business, to 
become an electronics engineer, to take up a career in 
industry, or to brush -up your knowledge and study 
new developments, transistors, etc., an I.C.S. 
Course will help you to success. You learn at home 
in your own time, under expert tuition. Moderate 
fees include all books. 

EXAMINATION COURSES FOR:- 
C. & G. Radio and C. & G. Radio 

TV Servicing Certificate Amateurs' Exam. 
(R.T.E.B.) (Amateurs' Transmitting 

Licence) 

British Institution of Radio Engineers, etc. 
C. & G. Telecom. Technician's Cert. 

LEARN AS YOU BUILD 
Practical Radio 
Servicing Course 
A basic course in radio 
electronic and electrical 
theory backed by thorough 
practical training. You 
build radio receivers, 
signal generator and 
multimeter. 

for FREE book on 

careers in Radio, and full details of other I.C.S. Courses 

11 

INTERNATIONAL CORRESPONDENCE 
SCHOOLS 

Intertext House, Parkgag Road, 
London, S.W.II. 

(Dept. 171), 

Please send book on 

Name 
(Block Letten Please) 

Age 

Addrer 

Occupation 162 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

DD & B TELEVISION 
Phone: 

. B. Cherrywood 3955 
Dept. AI 131 & 131a KINGSTON ROAD 
SOUTH WIMBLEDON, LONDON, S.W.19 

o Compare our prices with any others" 
For the FINEST, FASTEST SERVICE in the COUNTRY 
We are open from 10 a.m. Until Midnight. (I p.m. Wednesday.) 
For any information or problems you have, Call or Phone, we are 
always pleased to help. 
NEW! 

SEND FOR OUR COMPREHENSIVE L.O.P.T. Scan Coil 
L.B.O., F.B.O., F.O.P.T. LIST. Prices of nearly all makes 
and models, 216, post 6d. Invaluable as a service aid. The 
finest list ever compiled. 

HUGE PURCHASE ENABLES US TO SELL 
TRANSISTORS AT THIS ASTONISHING PRICE 

Mullard: OC44, 91 -; 0C45, 81 -; OC70, 61.; OC71, 5/-; .0072, 61 -; 
OC76, 71 -; OC78, 7t -; OC81, 71 -; 0081 D, 61 -. 

G.E.C.: GET874, 81 -; GET873, 716; GETI14, 51-. 
Available in matched pairs at Il- extra. 

Mullard Diodes: OA70, 219; OA79, 219; OA8I, 219; 0A91, 316. 

G.E.C.: GEX34, 313. 
TURRET TUNERS, Various Makes: 10, 16, 38 Mc /s, 401. 

EXAMPLE OF TRANSFORMER LIST 
L.O.T. SCAN COILS 

FERGUSON: (New) (Used) (New) (Used) 
103T, 105T .. 

- 
... 6919 351- 601- 351- 

992/4/6/8 
- 

6919 351- 601- 35/- 
PYE: (New) (Used) (New) (Used) 

V4, VT4, V7 ... ... 5216 351- 551- 35/- 
V17, CTM4 .. 5216 351- 551- 351 - 

MURPHY: (New) (Used) (Used only) 
V214, V240, V250 6016 351- 45/- 

REGUNNED CATHODE RAY TUBES 
all with 12 months' Guarantee 

ALL MAKES: 12in., L3.15.0; 14in., 64.5.0; 17in., 64.15.0. 
ADD: 101- for 90 °, 151- for 1100, 51- for Electrostatic Types. 
SECONDS, with 12 -month Guarantee -ALL MAKES: l2in., 

62.15.0; 14ín., 63.5.0; 17ín., 63.15.0. 
SECONDS, No Guarantee -ALL MAKES: 12ín., Lí.5.0; 

14ín., 61.15.0; 17ín., 62.15.0. 
10 /- allowance on old tube if in good condition. 

HUGE PURCHASE! Again passed on to you 
T/V or toffee cables, veneered in walnut. Complete with 4 

screw -on legs. Many other uses. Size: 15 x l8 }in. Amazing 
offer at only 1416. P.P. 3/ -. 

SPECIALLY made cabinets for the REPANCO JOURNEY- 
MAN KIT, complete with 3 ohm speaker, dial and knobs. 
Well made in wood and covered in Vynide. Colours: Yellow, 
White, Red. State second choice. 30/- each. P.P. 3/ -. 

HURRY WHILE STOCKS LAST! 

ALL VALVES ARE SOLD SUBJECT TO FULL GUARANTEE 
CURRENT VALVE LIST 

AZ31 8/6 ECC84 718 K'1''33C 6/- K18 10/- U1A4 10/9 6U4 10 /- 
836 5/6 ECC85 7l6 KT36 BIO 8141 2/3 ÚL84 7/3 7C5 8/9 
CBI.31 19 /- ECH21 12/8 KT61 8/3 SP61 2/3 U158 14/6 7C6 7f- 
CCH33 12/6 ECH35 9/- KT63 8/3 U22 6/8 UU9 8/3 787 8/9 
CL33 10 /- ECIIt2 718 KTW61 5/9 1'24 101- UY41 8/- 7Y4 619 
D77 81- IICHRI 7/6 KTW63 5/9 U25 12 /- UYSS 8/6 0E1 4l6 
DAF91 4/6 EC7.80 819 1.113 2/9 U26 9/8 W77 4/- IOCl 10 /- 
DAF96 6/6 ECL62 9/3 l'l'C84 7/- 1131 71- Z77 3/- 1002 13/- 
1W91 3/3 EC'L83 11/9 FCC89 8/9 U37 18 /9 5U4 4/9 101,13 8/9 
DE96 6/9 EF39 413 PCF80 71. U30 616 5V4 8/9 10P14 8/9 
D1163 6/- EF50 1l3 l'CFs2 7/9 I32 Sl- 513 6/9 I2AT6 7/3 
111177 4/8 E180 9/6 PCF86 14/8 U191 91- 134 10 /- 12AT7 4/8 
DK91 6/6 EF91 el. PCL82 7/- U281 9/- 6A1.5 3/- 12AÚ7 5/8 
DK92 7/- EI "92 4/- PC1.83 9/9 U282 14/6 (AMB 8/- 12AX7 8/8 
DK98 8/9 EF85 8/3 PC1,84 7/- U301 17/e 6AT6 5/6 191308 14/8 
11191 719 EF88 819 PC1.85 16 /- U801 22/- 6BG6 12/- 20F3 813 
DL92 519 EF89 8/8 PL33 e/- UABC80 8/8 BBWB 7/8 20L1 12/8 
DL94 6/6 E1.33 7/6 PL36 9/9 UAP42 8/. 6CD6 26/8 20P1 8/8 
111,96 6/6 11,38 12/- PLIS 14/8 U1141 7/9 6D2 3/- 2013 12/- 
EABC80 7/3 EL41 7/9 í'L81 8/8 UBC41 7/8 101 43/16. '10P4 18 /8 
EAF42 7/9 EL84 8/9 1'1.82 816 UBF89 7/9 61,13 '20 P6 1418 
EB4L 8/8 EMOO 8/6 PL83 6/6 UCC84 12/8 6E13 8/6 27eÚ 141 - 
EB91 3/- 11r.1181 818 1184 8/9 U1C85 7/9 61,14 91- 3001 7/- 
E131.33 4/6 13184 918 í'Y"31 7l- 11180 14/6 1íY'15 9/- 301'L1 9/3 
EBC41 7/6 EY51 7/9 PY33 10 /- UC1121 12/3 6133 6/3 3061 7/- 
EBF80 7/6 EY86 7/8 PY80 8f- UCH42 7/- 6L1 12/- 301'4 10/9 
EBF89 8/3 E7,40 6/3 PY81 81- U01181 8/3 61.6 9/9 301'12 718 
1BL31 201- EZ41 8/9 PY82 6/- UCL93 12/e 6V6 6/- 52K11 10 /- 
ECC81 4/8 EZ80 8/- PY83 8/- UF42 8/9 61,18 8/. 53KU 10 /- 
ECC82 6/8 C1Z3'2 8/9 PY88 12 /- UTA1 7/. 6L19 12 /- 54KU 8/8 
ECC83 6/8 0334 12 /8 P230 8/- UIA 6 7/- 88507 4/8 185BT 14/- 
Thes4 are only examples of our valves; if you do not see what you require send 

stamped addressed envelope for special quotation. 
We pride ourselves that we can obtain and supply any TV 
spare, OUR GIGANTIC STOCKS INCLUDE: Line, Frame 
and Sound Output, Line and Frame Blocking, Ose., Trans., and Scan 
Cods for any make or model Television. Please ask us for ANY 
components you require we are almost certain to have them. 

TERMS: S.A.E. all enquiries. C.W.O. or C.O.D. 31- extra. 
Postage on Valves, 6d. each. C.R.T.s 12/6 inc. insurance. 
SATISFACTION ASSURED. RETURN POST SERVICE. 
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Sensitivity 
control 

and on off 
switch 

PRACTICAL WIRELESS 

Note: Tags marked 'M 
are . 

earthing - connections 
to chassis 

Front 
panel 

Wavechange 
switch 

/!%%////!%/////%/////////Ï .r/ -%%%%////////// 

833 

Indicator 
lamp 

To 25OV To AC 
on Ti mains 

HT+ line 

Output socket CI4 Aerial socket 

Fig. 26 -The under -chassis layout and wiring diagram. 

(Continued from page 830) 
that limits the number of "ways" available is to use 
a minature rotary switch and the manner in which 
a conventional 3 -pole, 4 -way type of this pattern 
can be used is shown in Fig. 3. In the prototype, 
S2 selects from three coils in the short wavebands, 
the fourth position being used in conjunction with 
Si to mute the unit and simultaneously connect the 
aerial direct to the main receiver. 

Suitable coils of the type used in the proto- 
type may be selected to suit individual 
requirements. Alternatively, home -wound coils 
may be used since no ganging problems arise. 
More than three coils may be accommodated by 
using a switch with sufficient " ways " after allow- 
ing for one to be used for muting, etc. 
Tuning Mechanism 

A slow motion drive is used to facilitate ease 
of tuning and no bandspread condenser is fitted. 
The tuning mechanism used in the prototype was 
taken from an RF27 unit of ex- Service origin, but 
a Jackson 4489 or Eddystone 843 could also be 
employed, these having reduction ratios of ap- 
proximately 6:1 and 10:1 respectively. A twin 
gang tuning condenser is fitted, one section being 
left disconnected. 
The Power Supply Section 

This is quite simple, V3 being used as a half - 
wave rectifier in association with a mains isolating 
transformer Tl, which makes the chassis safe to 
handle. No fuses are fitted to the prototype, but 
it might be beneficial to wire a 2.5V torch bulb 
in series with the secondary winding of Tl at the 
" earthy " end to protect the apparatus somewhat 
should a fault occur such as a heater /cathode 
short circuit in V3 which would cause an excessive 
current flow. Filtering and smoothing are given 
by R9, C9 and C10. 

Earth socket 

Layout 
Both above and below chassis layout are given 

in Figs. 2a and b respectively, and as may be 
This section of switch not used 

To pin 2 (Grid) 
of VI I 4 

To pin 2 (Grid]' of V2 

Fig. 3- Utilising a 3 -pole, 4 -way, 
band selection. 

seen the amount of above -chassis wring is very 
small. To minimise self pick -up the coils and 
switching are contained beneath the chassis where 
they are automatically screened by the chassis 
" box ". 

To chassis, 

rotary switch for 

Constructional Notes 
In the wiring diagrams, the positions of minor 

components might be seen to differ slightly from 
those shown in the illustrations, the reason being 
that it would not otherwise be possible to show 
the precise location with the wiring on a single 
diagram. Slight rearrangements are not important 
provided that leads associated with the anode 
circuit of V2A are not allowed to come too close 
to those of the grid circuit or unwanted oscilla- 
tions might result. 

(To be continued) 
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universal SHUNTS 
A SIMPLE UNIT WHICH MAY BE USED TO 
EXTEND THE RANGE OF MULTIMETERS By R. Traynor 

The connections are shown in Fig. 1, which 
shows the values of typical resistors and the multi- 
plying power at each switch position. In the 
example shown, the total resistance across the 
meter is 10.0000, which has negligible shunting 
effect. If we assume a meter having an f.s.d. of 
100,uA, then, in switch position 1, with no shunting 
effect, the meter reads 100uA. In switch position 10 
the meter is out of circuit. The other switch posi- 
tions will read as shown in Table 1. 

ANY articles have been published recently 
on the construction of multimeters, all of which 
require the purchase or construction of shunts. If 
the constructor wishes to use a meter having a 
resistance or full scale deflection other than that 
specified, then new values must be calculated, and 
since these shunts are often of very low value 
and each one must be calculated with a fair degree 
of accuracy, this can become quite tedious. 

8k 1k 80001000 800 100 80 IC2 10 

(8.2k (8f O) 

o 
--b 

10 

(820) 

,O 6d 

(8.20) 

-0 -01--- 
Fig. I -A circuit of a switched universal shunt. 
The figures in brackets are preferred values of 
components which may be used if extreme accuracy 

is not essential. 

A simple method of avoiding these calculations 
and of cutting the cost by using standard com- 
ponents is by means of the universal shunt, an 
arrangement used in many commercial multi- 
meters. 

This shunt consists of a number of fixed resistors 
of different value joined in series and the whole 
connected across the meter terminals. By means 
of a selector switch any value of resistance can be 
selected, thus varying the multiplying power. One 
of the advantages of this arrangement is that there 
need be no relationship between the values of the 
resistors and the meter resistance. The multiply- 
ing power of a shunt is given by 

(Meter resistance + Shunt resistance) 
mg 

Shunt resistance 
With the universal shunt the sum (M + S) is a 

constant, therefore the multiplying power of the 
shunt is inversely proportional to the shunt resis- 
tance and 

Shunt resistance 
+1 

Multiplying resistance 

Table I 

Switch Position Multiplying Factor f.s.d. 

I I I00 µA 
2 5 500µA 
3 IO ImA 
4 50 5mA 
5 100 IOmA 
6 500 50mA 
7 1000 IOOmA 
8 5000 0.5A 
9 10,000 IA 

If extreme accuracy is not required, the con- 
structor may use preferred value components of 
say 5% as shown in Fig. 1. This will still give 
an accuracy of better than 1%, which is quite 
good enough for most applications. 

LAST- MINUTE CHRISTMAS GIFTS 

No need to rush out to the shops. Here's 
one you can arrange now ... in a few * moments ... in the comfort of your own 4 
armchair. A year's subscription for 
PRACTICAL WIRELESS is the ideal gift for 4 
friends who are radio enthusiasts. 

But hurry! You must send now to make 4 
sure that first copies arrive in time for 

, Christmas. Simply send your friends' 2 

names and addresses, together with your 
own, and remittance* to cover each 
subscription, to The Subscription Manager 
(G.3), Practical Wireless, Tower House, 
Southampton Street, London, W.C.2. An 
attractive Christmas Greetings Card will * be sent in your name to announce each gift. .V. 

ONE 
RATES 

YEAR YEAR ISSUES): 
POSTAGE) 

-U.K. I.9.0, 
OVERSEAS [1.7.6, CANADA [1.5.0. 
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There's NO BETTER WAY than 

THE "PICTURE BOOK" WAY 

of learning 
ELECTRICITY & ELECTRONICS 

(as 1000's have already discovered from) 
THE ILLUSTRATED COURSES of ELEMENTARY TECHNICIAN TRAINING 

Published by THE TECHNICAL PRESS LTD. 

BASIC ELECTRICITY (5 PARTS) 

BASIC ELECTRONICS (6 PARTS) 

BASIC SYNCHROS & SERVOS (2 PARTS) 

* * * 
In preparation BASIC RADAR, BASIC ELECTRONIC CIRCUITS 

" . there can be no better gift from father to son ... "- Hobbies Weekly 

So why not THE "PICTURE BOOK" way 
for CHRISTMAS ? 

COUPON - SEND NOW! 
To THE TECHNICAL PRESS LTD. 

112 Westbourne Grove, London, W.2. 

Please send me your FREE prospectus. 
describing 'BASIC ELECTRICITY' 'BASIC 
ELECTRONICS' and 'BASIC SYNCHROS 
and SERVOMECHANISMS' 

NAME 

ADDRESS 

PIN 

r 
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THE WORD 
IS THE REGISTERED 

vl REGGDD.. 

OF DENCO (CLACTON) LIMITED 
IT IS ALSO A GUARANTEE OF 

WORKMANSHIP & TECHNICAL PERFORMANCE 

TRADE MARK 

OUR RANGE OF PRO- 
DUCTS IS SO GREAT THAT 
WE NOW HAVE TO 
REQUEST THE AMOUNT 
OF I /6d FOR OUR GENERAL 
CATALOGUE AND TO 
SAVE YOU POSTAL ORDER 
POUNDAGE CHARGE WE 
REQUEST SEND 1 /6d IN 
STAMPS. 

COMPONENTS FOR USE WITH THE "PRACTICAL WIRELESS" 

AN AMATEUR COMMUNICATIONS RECEIVER 
(PUBLISHED JULY /AUGUST 1961) 

COIL TURRET -CT7 /B 
This turret is the basic portion of the CT7. It 
comprises cadmium plated steel frame (size 5 }' deep 
x 4 1" high x 3 }" wide), silver plated contacts, poly- 
styrene insulation and a rotary turret movement 
incorporating Aerial, Mixer and Oscillator coils for 
the three bands 1.5-4 Mc /s, 4 -12 Mcls and 
10 -30 Mc /s. PRICE 75t- 

Coil strips for the long and medium wavebands 
may be purchased separately for incorporation in 
the turret. PRICE 1016 each 

The turret requires a 315pF tuning capacitor. A 
suitable 3 -gang component with ceramic insulation is 
available. PRICE 191 - 
Air spaced concentric trimmers, 3/30pF, 

PRICE 316 each 

SCALE ASSEMBLY -S1 
Comprising basic 5 waveband glass scale for use 
with 315pF tuning condenser, back plate, pulleys, 
rubber scale mounts, pointer, cord, drum, spring, 
drive spindle, screws, nuts and spacers. 

PRICE 191 - 
BEAT FREQUENCY OSCILLATOR COIL - 
BFO.2 /465; kcs. 
A compact coil wound on a bakelite former and 
enclosed in an aluminium screened can PRICE 51- 

I.F. TRANSFORMER- IFT.11 /465 kc /s 
(Four required) 
A miniature I.F. Transformer for 465 kc /s. Perme- 
ability tuned, litz wound coils, enclosed in an 
aluminium screening can li' high x E square. 

PRICE 616 each 

PLEASE SEND S.A.E. WITH ALL ENQUIRIES 

DENCO (CLACTON) LTD., (Dept. P.W.) 357/9 Old Road, Clacton -on -Sea, Essex 

Well paid to see the world 
A really interesting and worthwhile job 
as a Radio Officer in the Merchant Navy 
awaits you if you are the holder of a current 
P.M.G. certificate. Salary and allowances are 
good from the start, rising by regular incre- 
ments to well over the four figure mark with 
all found. Your job can take you all over the 
world, and you get generous annual leave 
besides off -duty time in foreign ports. Sea 
service offers ample opportunity to study for 
further technical qualifications and many well - 
paid shore appointments are open to you later 
on. 

A tradition second to none 
Marconi Marine Radio Officers have a long and 
proud tradition of service extending back to the 
early years of this century. Among them are to 
be found names hallowed in the history of the 
sea. Moreover, many men in the highest public 
and administrative positions today began their 
careers as Radio Officers in the Marconi Marine 

Company. 

Write for particulars to: F. E. ASH, Esq. 

THE MARCONI INTERNATIONAL 
MARINE COMMUNICATION CO. 

LTD. 
English Electric House, Strand, London. W.C.2 

For Safety's Sake 
use 

_ r 

AVO Prodclips 

Pot No. 748811 

TO OPEN 

with Trigger -Action Sp ring- Loaded Clips 

PRESS TRIGGER 

9. RELEASE TO GRIP 

Safety first every time with these patented spring - 
loaded AVO Prodclips. 
Cleverly designed for use as insulated prode, they are invaluable 
for reaching and holding test pointa which are difficult of access. 

Suitable for use with AvoMeter, Multiminer Post Free 

and Avo Electronic Test Meter Leads. 
I5 /- 

7j 
per pair. 4\J®ZTD 

AVOCET HOUSE, 
92.96 VAUXHALL BRIDGE ROAD, LONDON, S.W.I. 

VICtoria 3404 (12 lines) 
A MEMBER OP THE METAL INDUSTRIES GROUP OP COMPANIES 
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Improving 
Broadcast 
Receivers 

A SMALL INVESTMENT IN A 
FEW NEW COMPONENTS 
WILL REJUVENATE AN OLD SET 

iANY radio enthusiasts use standard 
broadcast receivers for their own or their families' 
entertainment. The purpose of this article is to 
show a few simple ways in which the performance 
of ordinary broadcast receivers can easily be 
improved. Some or all of these ideas can save 
money, since they will enable an old and "tired" 
set to give a performance comparable with that 
of a new receiver. 

The application of one or more of these modifi- 
cations will give you a receiver that is better than 
anything you could buy these days for £20 or so. 
If you decide to incorporate one or more of these 
ideas, do not stop there; when you have completed 
your electrical improvements, spend a little time 
(and perhaps money!) on cleaning and renovating 

Fig. I -A typical receiver input circuit.. 

the appearance of the set. If one or more dial 
lights are defective, then replace them. If the loud- 
speaker aperture covering material is soiled, replace it- perhaps with gilt anodised aluminium. Do 
consider fitting a fresh set of knobs -the addition 
of a modern style of knob can do wonders to the 
appearance of a set. Finally give the case a good 
clean and polish it. Attentions such as these v011 

By K. Berry 

give the family visible evidence that the radio really 
is better! But seriously, do not spend three or four 
hours working on the inside of the receiver and 
then completely neglect the external appearance. 

Increased Sensitivity 
A frequently felt need is the desire for a more 

sensitive receiver. There are two ways of achieving 
this. One is to add gain before the frequency 
changer (R.F. gain) by means of an R.F. stage, 
the other is to add gain after the frequency changer 
(I.F. gain) by means of an additional 1.F. amplifier 

FLT.+ 

AVC r 
Fig. 2 -The circuit of Fig. I with an R.F. stage added./ 

stage. There are advantages and disadvantages to 
each method, and these are tabulated on page 838. 
The best compromise is, perhaps, to add both. It 
should be noted that the added R.F. stage will be of 
the " aperoidic " or untuned variety. This is of 
necessity since the addition of a tuned R.F. stage 
would involve replacement of the existing tuning 
capacitor by one with an extra section and fitting 
extra coils and their associated bandswitching- 
altogether too complicated a job. 

It is probably worthwhile to amplify the com- 
ments in the table regarding the selectivity 
question. The I.F. selectivity of receivers varies 
from make to make and model to model. Some 
receivers have, by design, a fairly wide I.F., whilst 
others are designed to have as narrow an I.F. as 
can be tolerated. Furthermore, some listeners live 
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Fig. 3 (right)- Another improvement 
to the circuit; this time the R.F. 

stage is before the original tuning 
coils. 

in areas of good reception where 
there is little adjacent channel 
interference to BBC stations, thus 
permitting the use of a wide l.F. 
passband, whereas other, less 
fortunate listeners live in areas 
wherein reception of BBC stations 
is spoilt by strong adjacent signals, 
or they often listen to foreign 
broadcasting stations, in which 
case a narrow I.F. passband is 

essential. Thus, for some people, 
a decrease in I.F. passband would 
be an advantage -whilst for others 
it could be a little disadvantageous 

(Continued on page 853) 

Table I 

47k 

470 
PF 

10k 

EF92 

+ 
f12700 T 

Ai 

Untuned R.F. Stage Tuned I.F. Stage 

Extra gain. Tuned amplifier gives 
more gain. 

Improvement in Signal/ Signal /Noise ratio very 
Noise ratio. slightly worsened. 

No Increase in selectivity May cause side -band 
with its attendant cutting due to increase 
side -band cutting. in selectivity. 

Few components More components 
required. required. 

No additional selectivity Increase in selectivity 
gives better separation 
of stations. 

Normally no instability Possibility of I.F. 

problems. instability due to large 
increase in I.F. gain. 

70 
PF 

TF 

10k 

°T 
AVC 

HT+ 

T 
AVC 

AVC 

Fig. 4 (above) -A typical receiver input 
circuit which does not employ an aerial 

coupling coil. 

Fig. 5 (left) -A 
suitable improve- 470pF 
ment for the cir- 

cuit of Fig. 4. 

Fig. 6 (right) - 
A method of 

applying AVC. 
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SPECIAL BARGAIN OFFER - 
RECORD PLAYER KITS 
AUTO CHANGER KIT -Comprising three Units, Contemporary styled Cabinet - 
2 valve, 2 watt amp. and 7 z 4112. quality 
speaker. Variable tone and Volume Con- trols with feedback circuit and B.S.R. 4- 
speed 12 Record Mixer. Auto Changer Unit. 

BARGAIN PRICE. £12.10s. only. 
Cabinet Size: 17 z 141 x Mitts. Carr. 7/6. 
SINGLE PLAYER KIT -Similar spec. to Auto Changer Kit except Player is 4 -speed 
B.S.R. T.U.9. Single Record Player Unit. Attractive Contemporary Styled Cabinet. 
Size: 13i z 13 x Sins. with splendid volume 
and reproduction. o 

BARGAIN PRICE £8.19.6 only. 
Carr. 5 / -. 

ALL UNITS READY WIRED, SIMPLE 
SCREWDRIVER ASSEMBLY ONLY FULL SATISFACTION- REFUND 

GUARANTEE 
Send for leaflet. Full details -mod. stamp. 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve Line -up: ECC85 ECHBI F89 EABC80 
EL84 EM81 EZ80. 
Three Waveband and Switched Gram position. Med 200-500 m., 
Long 1,000.2,000 m., VHF /FM 88.91 Ma /s. Philips Continental 
Tuning insert with permeability tuning on FM and combined 
AM /FM IF transformers, 460 Kele and 10.7 Mc/s. Dost core 
tuning all rolls. Latest circuitry including AVC and Neg. Feed- 
back. Three watt output. Sensitivity and reproduction we of a 
very high standard. ChaseIs size 134 z 8fin. Height 711e. Edge 
Illuminated glans dial 114 s 3f in. Vertical pointer. Horizontal 
station names. Gold on brown background. A.C. 2001260 v. 
operation. 

Aligned and tested ready for use £13.10.0 Carr. & ins.. 51ti 
Complete with 4 Knobs -walnut or Ivory to choice. Indoor FM Aerial, 3/6 extra. 
Three ohm P.M. speaker only required. Recommended quality speakers. 
10in. Rola (Heavy Duty)..80 /- 8in. Rom or El.. (heavy duty)..251 -, p. d p 9/.. 

BARGAINS 4 -SPEED PLAYER UNITS 
Single Players Carr. 3/6 
Garrard 4 S.P. 16.19.8 
Garrard TA Mk.2 £7.19.6 
Collaro "Junior" 75/- 
B.S.R. (TU9) 79/6 
E.M.I. Junior 89/6 

Auto -Changers 
Garrard RC210 
Collaro "C 60" 
B.S.R. (UA8) 
B.S.R. (11A8 Stereo) 
B.S.R. (ÚA14) 

Carr. 5/- 
210.10.0 
17.15.0 
16.19.6 
£7.10.0 
£7.15.0 

ENAMELLED COPPER METAL RECTIFIERS, ST(: WIRE -}lb. reels. 14gg-20g. 2 /6; Typpes -RMI, 4/9; RM2, 5/6; 22K-28g. 3/ -; 30g -40g. 3/9. RM3, 7/6; RM4, 16/ -; RM5, 21/ -; Other gauges quoted for. RM4B. 17/6. 

PVC CONNECTING WIRE SIEMENS TYPES - Contact -10 colours (for chassis wiring. Cooled: 250V, 50mA, 7/6; 250V. eto.)- Single or stranded con- 85mA. 10/ -: 250V. 125mA. 15 / -: ductor, per yd,. 2d. 250V. 300mA. 26/6. 
RECORDING TAPE-SPECIAL BARGAIN OFFER 
Famous American Columbia (CBS) Premier Quality Tape at NEW REDUCED PRICES. A genuine recommended Quality Tape -TRY ITI Brand new, boxed and fully guaranteed. Fitted with leader and stop fella. 

Standard Long Play 
900ít. 18/6 

Double Play 
51n. 609ft. 15 /- 1,200ft. 3118 5110. 900ft. 16/6 1.200ft. 22/6 1,800ík 39/6 7ín. 1,200f t. 21/- 1,830ft. 32/6 2,400tí. 47/8 Post and Packing, per reel, 1 / -. plus 6d. each for additional reel! 

SPECIAL OFFER-31n. mfrs. surplus tape, 225ft. 5 /6. P. & P. per reel 6d. Plastic Tape Reels, 31n. 2/6, 5ín. 3/ -: 51112. 3/3, 71n. 3/6, 

Volume Controls -5K -2 Meg - 
ohms, 3in. Spindles Morgan- 
Its Midget Type. 11ín. diam. 
Guar. 1 year. LOG or LIN 
ratios less Sw. 3/ -. DP. Sw. 
4/8. Twin Stereo less Sw. 
8/6. D.P. Sw. 8 / -. 

COAX 90 01191 CABLE 
High grade low loss Cellular air spaced Polythene-hin. 
diameter. Stranded cond. ?anions mfrs. Now only Bd. per yard. Bargain Prices - Special lengths - 

20 yds. 9/ -. P. & P. 1/6. 
40 yds. 17/6. P. & P. 2/ -, 
60 Yds. 25 / -. P. & P. 31 -. 

Coax Plugs 1 / -. Sockets 1/, 
Couplers 113. Outlet Boxes 4/8 

TAPE RECORDER KIT 
Special Offer. Latest 5 valve 
oiroult based on Mullard's 
design. Magic eye and tone 
controls. Printed circuit al- 
ready wired. A sensitive 
quality recorder B.S.R. Amp 
Kit 95/ -. B.S.R. Tape Deck 
£8.10.0. Collaro Amp. Kit 
£6.5.0. Collaro Tape Deck 
112.10.0. Set of 5 valves 45/-. Special Unit Kit Prices - 
Send stamp for detailed list. 
Construction and circuit de- 
tails 2/6. Bargain Complete 
B.S.R. Kit £16.0.0. Garr. 14. 

Condensers -Silver Mica. All 
values, 2pF to 1,e00pF, 001, each. 
Ditto, Ceramics 9d. Tub. 
450V T.C.C., etc., 0.001 mid.. 
0.01 and 0.1/350V, 9d. 0.02 - 
0.1/510V 1/ -. 0.25 Hunts L& 
0.5 T.C.C. 1/9, etc., etc. Close 
Tot. S Micas -10% 5pF 500pF 
001. 6011 -5 000pF L -. 1% 2DF- 
100pF 9d. 10opF-SoopF lid. 
575pyF5,000pF 1/8. Resistors - 
Pttll Range 1 ohms -10 meg- 
ohms 20% }and 1W 3d., IW 5d. 
(Midget type modern rating) 
1W Bd., 2W 9d. HI -Stab 10°/. 
1W 5d. IW 7d, 5% 4w 9d., 
1 %)W i/8 
W/W Resistors 25 ohms to 
10K. 5W 1 /3. 10W i/6, 15W 2/-. Preset Try Pots. W/W 25 ohms -50 K 3/ -. 50K -2 Meg. (Carbon) 
3 / -. 

JASON FM TUNER UNITS 
Designer -approved kits u1 
parts: 

FMTI, 5 gnu 4 valves. 20/ -. 
FMT2, £7. 5 valves, 37/6. 
JTV MERCURY 10 gras. 
JTV2 £13.19.6. 4 valves, 
82/8. 

NEW JASON FM HAND- 
BOOK, 2/8. 48 hr. Alignment 
Service 7/6. P. & P. 2/6. 

Speakers P.M. -3 ohms 20n. 
Elac 17 /8.3í1n. Goodman 18 /6. 
Sin. Rola 17/8. 6ín. Elac 188. 
7 x 4ín. Goodman 18/6. 8 
Rola 20/ -. 101n. R. x A. / -. 
10 x Ela. Goodman 25/ , E.M.L 
'Tweeter 29/6. 

KNOBS -Modern Continental types: Brown or Ivory with 
Gold Ring, lin, dia., 9d. each: 
11ín., L- each; Brown or Ivory 
with Gold Centre, 1112. dia 
10d. each; 11ín. 1/3 each, 
LARGE SELECTION available. 
TYGAN FRET (contemn. pat,) 
12 x í21n. 2/ -, 12 x 18tH. 3/-. 
12 z 24in, 4/ -, 18 x 24ín. 6/- etc. 
New VALVES Guaranteed 
1T4 
1R6 s 

181 
384 
SV4 
DAF98 
DF96 
DK96 
DL96 
Weal 
80082 

7/8 

8 
9/- 

9/- 

8- 

ECC83 8/- 
ECL88 9/8 
ECL80 10/6 
EF80 8/- 
EF88 12/0 
EL84 8/6 
EY51 9/8 
EY86 10/- 
EZ81 7/8 
(1Z32 12/8 
EM81 9/6 

PCC84 9/6 
PCF80 9/8 
PCL83 19/8 
PCL84 12/6 
PL81 12/8 
PL82 9/6 
PL.83 10/8 
PY82 12/8 
PY81 9/6 
PY82 7/6 
1126 12/6 

TRANSISTOR 
COMPONENTS 

Midget I.F.'s -465 Kc /s, 
9 /161n. die. 5/6 

Osc. Coil -M /W, 9/16112, dia. 5/3 
Osc. Coil-M. & L.W. 5/9 Midget Drive Trans. 3.5:1 6/9 Midget 0 /Put Trans. P.P. to 
3 ohms 6/9. 
Ferrite Aerial M. & L.W.. Car aerial coil, 9/3. Elect. Condensers - Midget 
Type 1 mfd50mfd, ea. L& 
100 mfd, 2/ -: 8V 12V wkg. 
Condensers- ,O1mfd, .03mí4 
9d.; .05mfd, Amid, U.; .25mfd. 

5 CrVo1. Controls-Midget Type with edge Control Knob. 
47K, 1 M /ohm, ea 2/6. Speakers P.M, -2íin. E.M.L 
3 ohms 17/6. 7 z 4in. Plessey 
35 ohms 23/6. Ear Plug Phones -Min. Con- tinental type, 3ft. lead, Sack 
plug and socket. High Imp. 8/-. 
Low Imp. 7/6. 
TRANSISTOR BARGAINS 

Brand New -BVA 1st Grade 
0C44 10 /6 873 9/- 
0045 9/6 GET114 6/6 
0081 7/6 OC72 7/6 
2/OC81 15/6 OC70 5/6 
XA102 10/- OC71 6/- 
XA101 9/6 GEX34 2/9 
X8103 7/6 0A70 2/9 
XC101 8/6 0Á81 2/9 
874 9/6 GD17 2/9 
SB305 Surface Barrier Type 

9/6 each. 
All Post Free! 

t It It 1:1 'I LNEIt -BAND 
1 /BAND 3. EX. mirs. current 
Production offer -std. type 
13- channel unit. 35-38 Mco//s 
I.F. Complete with PCC84 
and PCF80 Valves and coils 
for channels 1.3-9. No knobs 
or circuit diagram, but 
connection data supplied. 
Clearance Bargain Only 
32/6. Carr. 2/6. Worth 5 gus. 

Speaker Fret - Expanded 
bronze anodised metal 8 x Bin. 
2/3, 12 x 8in. 3/-. 12 x 121n, 4/6. 
12 x 16ín. 6 / -, 24 x 121n. 9h. 
36 x 12ín.13/6. etc. etc. 

Eleetrolyties Al Typa New Stock 

25/25II 1/9 
60 /12V 1/9 
60 /60V 2/- 
100/262 2/- 
8/450V 2/3 
16/460Y 5/6 
16 +16 /450V 5/6 
32 +32/4ó0V8/9 

CAN TYPES 
8+8/450V 4/6 
8 +16/460V 6/- 
35 + 31r276Y4/6 
60 +501360V 6/6 
60 +259/ 

275V 12/S 
100+200/ - 

275V LIM 
Ersin Multleore Solder e0 /40 
3d. per yard. ¡lb. 2/6, etc. 
SLEEVING- Various Colours 
lmm, 2mm, 241. yd.; 3mm, 4mal. 
8d. yd., 6mm, 5d. yd, 

CRT IITR ISOLATION 
TRANSFORMERS 

New improved types, low capa. 
city small size and tag termi- 
nated a.c. 930/250V. Secondaries 
nil +25% +50% BOOST for 2V 
4V, 6.3V, 10.5V. 12V or 1311 tubes. Each type 12/6 each. 
P. & P. 1/6, 
TRIMMERS. Ceramce (Com- 
pression Type) -30pF, 70p1. 
9d,: 100pF, 150pF, 1/3; 260pF, 
1/6: 6000F, 1/9. 
PHILIPS, Bee Hive Type 
(Conc. Air Spaced)- 2-8pF, 1/-: 
3 -300F. 1/ -. 
TUNING COND. --Twin Gang 
by J.B., etc. 3651F Midget, 8/6; 
0.005 mfd Midget, 7/6. Tran- 
sistor Type, J. Bros. 00. Midget 
Twin Gang 208pF +176pF, 9/-, 
SINGLE TUNING COND.- 
Reaction Type, Mica Dielectric, 
0.0001 mfd., 0.0003 mfd-, 0.006 
mid., 3/6 each. 
Wavechange S WITCHES 
Midget Type -2 pole 2 way, 1 
pole 6 way, 2/6 each; 1 pole 12 
Way, 2 pole 6 way, 3 pole 4 way, 
4 pole 2 way, 4 pole 3 way, 3/6 
each. 
SINGLE SCREENED LEAD: 
Standard size 8d. yd,; Ditto 
Lightweight for Pick -up, etc. 
7d, yd.: ditto lightweight 
PVC sheathed, 9d. yd.: Twin 
screened sheathed, L- yd. 

Bend for detailed bargain lista, 3d. stamp. 
We manufacture all types Radio Mains Transi. Chokes, Quality O/P Trans., eta 
Enquiries invited for Specials, Prototype. for sala production ras. Qeotatloa 
by return. 

RADIO COMPONENT SPECIALISTS 
70 Brigetook Rd., Thornton Heath, Surrey. Hears: 9 e.m. -6 pax., 1 pa,. Wed. 

Est, THO 2168.' Tern" C. W,O, ee Q.O.B. Par awl Parr* up to jib 7d.I lib., 1/1; 316. 
1946 14s' Bk, W-/ 19i+. 2/e. 
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£1.19.6. 

TAPE RECORDER AMPLIFIERS 

£915 6 

1 

1 
1 

- 9O /- i 

Compact, well de- 
signed 5 
valve amplifier. Output 3.5W. Input 
for Microphone, Radio and Gram. 

Size 8+ x 3 x 41in. Ins., Carr. 51 -. 
12 months' guarantee. Terms avail- 
able. Extras: Dial plate, including 
sockets and superimpose switch, 316. 

Knobs 216. 

TV TUBES 
12 

MONTHSRANT' GUAEE 

21m. - 99/6 
I7in. - - - 

15, 14, 12ín. 70f- 

* Insurance and carriage 1516. 

LI extra without old bowl, refundable if same received 1 
within 14 days. 

By famous manufacturer. 
Superb 4 -valve amplifier. 
Two controls and super- 
impose switch. Sockets 
for Mike and Gram. 
Size 11 x 4 x 6in. 
Drawings FREE with 
order. Ins., Carr. 51 -. -- - - - 6 MK 1 

RECORD PLAYER AMPLIFIER 79/6 
Latest design incorporating negative 

feedback, 
giving 4 watts undistorted 

output. Valves: ECL82, and metal 
rectifier. Tone and volume control panel 
on flying leads. P. & P. 41 -. 

D.2 

/53 in SC QTCH 
Quantity. 

BOY TAPEree. 
mited 

1 9/9 
LOOK - EX- RENTAL SETS 

17 INCH E11.10.0 

Excellent Table models. ITA /BBC. 
Famous manufacturer. 12 months' 
guarantee on Tube, 3 months 

on chassis and valves. Personal 
collection advised. Despatch in 
3 parcels for easy assembly. 
Carr.251 -. (Regret some delay). 

14 INCH £7.10.0 
ITA /BBC. Identical to 17ín. TV. 
Ideal for Caravans Weekend 

14in. TV TUBES 35/- 1 

14KP4Due 
to purchase of rental 36/x41 replacement stocks. Carr. 516. L 4 

i 
1 

1 

4 
1 

TRANSISTORS 
Per Set 47/6 Post Free 

Mullard 
I OCBID 619, 2 0031 619, 
1 0C44 919, 2 0C45 819, 

Diode I/9 

GEC I Ediswan 
114619 I XCI21 819 
873 819 XBI 13 8/9 

Bungalows, Chalets, etc. Carriage 201.- 2 -874 919 1 . Ala Ala Ala AL AL . AIL Ala. A. A. AA. A A AllA. A. A. AA. A.A. QA. e 

DUKE & CO. 
(LONDON) LTD. 

621/3 Romford Road, 
MANOR PARK, E.12. 

ILF 6001/3 

9 a.m. -6 p.m. 
Half Day Thursday. 

STAMP FOR FREE LIST 

MO UNIVERSAL IMPEDANCE BRIDGE No.2 
Resistance 0.5 0-55M D. Capacity 5pFd- 55mFd. Inductance 
60mß -550R. Leakage at 25, 50, 150, 250. 350 and 950 volts. 
Power factor. A.C. mains operation. Brand new with manual. 
£20, cary. 7/6. 

MULTIMETERS. 100011 /volt. A.C. and D.C. volts, 0-10, 50, 250, 
600 & 1000 D.C. current 0 -10, 100mA. Resistance 0 -2K n and 0 -200k u 
Bakelite case, complete with test leads. BRAND NEW 59/6. 

BC 221. The most accurate precision portable heterodyne 
frequency meter 125Kc /s to 20Mc /s. Complete with original 
individual calibration book, Guaranteed perfect £16. 

CRYSTAL CALIBRATION No. 10. Good condition, tested, with 
instruction manual. ONLY 59/6 or AS NEW with three spare valves, 
leads, etc. £4.10.0. P. & P. 3/6. 

PCR COMMUNICATIONS RECEIVER 
Type PCR. Has self -contained speaker. Covers 850 -2000, 
200-550 and 16 -50 metres. 
AS NEW CONDITION £8.19.8 
Type PCR -2. Requires external speaker. Covers 850 -2000, 
200500 and 13-50 metres. 
USED (Good condition £5.19.8 
Carriage (any type) 10/6. Full details S.A.E. Any model fitted 
with BRAND NEW INTERNAL POWER SUPPLY, guaranteed 
ready for use on A.C. mains £2 extra. 

Moving Coil Phones. Finest quality Canadian. with Chamois ear- 
muffs and leather- covered headband. With lead and lack plug. 
Noise excluding supremely comfortable. 19/8, post 1/6. 

GIANT COMPONENT PARCEL. Contains 100 } and 1 watt 
resistors, 50 HI Stab resistors. W/W resistors, carbon and W/W 
pots, 100 capacitors (mica, paper, Sprague bias, variable, etc.). 
valveholders, tag strips, metal rectifiers, sleeving, etc. All com- 
ponents are unused. GUARANTEE VALUE. 25/ -. plus 2/6 post. 

TRANSISTOR SETS 
We now stock The Pocket 4, a neat little lob which can be 
made for 42/6. (Printed Circuit Version 52/8), and The Good 
Companion (a super job equal to the best). Easily constructed 
for only £9.19.8. Gladly demonstrated to callers. 

CHARLES BRITAIN (RADIO) LTD. 
II Upper Saint Martins Lane, London, W.C.2 

TEMp le Bar 0545 Shop Hours 9-8 p.m. (9-1 p.m. Thursday) 
Open all day Saturday. 

DOWN TO EARTH 

by 
BOOKS 

Gordon J. King 
(Enterprises) Limited 

Constructors 
Experimenters 

for Horne Repairers 
Students 
Service Technicians 

Technical Publ'uations Division Tel.: Brixbam 2304 

* CIRCUIT AND DATA SERVICE- circuits of all radio and television sete. 
* ADVISORY SERVICE -free on all ordere over £3. Pod Coupon for full 
details and specially developed fault diagnosis QUESTIONNAIRE FORM. 
* DEFERRED TERMS -on all orders over £3. Post coupon for detail,. 

Fountain, 
BRITISH 

BUOiII, 11111e, Bernarde Technical Pee, 
1 TELEVISION SERVICING HANDBOOK-30C, 

All sound and vision faults fully described. Fault -finding and repaire. 
Useful procedure charte detall ALL major faults. How to repair and boost 

worn tubes. All about TV aerials. How to convert for ITA, etc., eta 
2 PRACTICAL HI -FI HANDBOOK, 25) -. 

How to set -up and operate equipment for the best results. Record players. 
Tape recorders and recording. All about STEREO. Fault finding and 

repaire. Control units and power amplifiers. Room acoustics. Speakers 
and enclosures. The art of hi -tl, etc., etc. 
3 FM RADIO SERVICING HANDBOOK, 25)-. 

Full PRACTICAL description of the FM system. How to repair and adjust 
FMIAM sets. FM tuners. FM aerials. Complete fault -ending and 
servicing guide, including alignment techniques, etc., etc. 
4 ESSENTIALtSERVICING DATA VOL 1 -TV SETS -1016. 
6 ESSENTIAL SERVICING DATA VOL 2- RADIOS AND GRAMS -1816. 

All essential items of hundreds of sets detailed, including: Valve line -ups. 
F.lectrolytice. All controls. TV pre -seta. Mains droppers. Line - 

cords. I.F.',, FM and ITA converters. Tubes. Thermistors. Pilot 
lamps. Fuses. Surge limiters. EHT also. SERVICING NOTES. 
A truly indispensable book for ALL. 
8 POINTS ON PICK -UPS -716 paper, 10 /- stiff-bond. Illustrates and details 
almost all pick -up cartridges, heads and styli both mono and stereo. Gives: 

Colour -codes. Replacement styli type No's. Price and tax. A NEW 
fourth edition. A MUST for all interested in recorde. 

GORDON J. KING (ENTERPRISES) LIMITED 
"Kiugetord ", South Furreham Road, BRIBHAM, Devon 

Please send me (tick where applicable) BOOKS I 1 12 i 3 141 5 161 for 
which I enclose £ s. d. (please add 113 postage under £3, 1/- 
over £3). BOOK CATALOGUE CIRCUIT LISPS (please send 1/3). 
Details of (please send S.A.E.): ADVISORY SERVICE DEFERRED 
TERMS CIRCUIT SERVICE 

Name 
Address 

My special Interest is 
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rade 

ews 
NEW RADIO FOR THE U.K. 

SIX new models have been 
added recently to the 1961/62 

range of Zenith radios now 
available in this country. 

The Royal 500H de Luxe 
pocket transistor has eight plug -in 
transistors and employs a 5in. 

x 3in. speaker, powered by a new 
ceramic magnet. 

The Royal 500 H is housed in 
a nylon case of modern design 
with a gold front. It is available 
in three colours- ebony, white 
and two -tone grey -and costs 
£33 13s. 6d., plus £11 17s. 9d. 
purchase tax. 

Another new addition is the 
Royal 400, a seven transistor 

pocket radio, which has the same 5in. x 3in. speaker 
and maximum audio output of 20011mW. It is 
available in several colours and costs £28 8s. 10d., 
plus £8 19s. 6d. purchase tax. 

Another newcomer, the Royal 710LG, has 
500mW of undistorted audio output. Using seven 
transistors, it is powered with torch batteries, pro- 
viding up to 350 hours of operation. It has a 4in. 
loudspeaker and costs £32 13s. 8d., plus 
£11 10s. 9d. purchase tax. 

These and other Zenith radios are distributed in 
this country by United Mercantile Co. Ltd., 13 -14 
Queen Street, Mayfair, London. 

RADIO SIGNAL PROBE 

A 
NEW `Lab- Craft' radio signal has been designed 
for fault tracing and functions as a wide - 

band modulated signal generator. 

¡ 
L "Crdft 

One of the new 
available in this 

(Above) -The Lab -Craft radio signal 
probe -Model 704. 

Two outputs are provided; a 
direct output at the sockets and a 
radiated signal from a plug -in 
ferrite rod aerial. 

The amplitude of the direct out- 
put is controlled by a attenuator 
so that relative stage gains can be 
determined. 

The model 704 is one of the 
range of service equipment manu- 
factured by Lab -Craft Ltd., 38 
Ilford Lane, Ilford, Essex. 

RECHARGEABLE BATTERY 

A NEW rechargeable battery, 
manufactured by Electronics 

and Automation (London) Ltd., 
is being marketed. It is the size 

Zenith radios of two U2 standard cells, is 
country. charged by removing a cap, which 
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simultaneously switches in the internal rectifier 
and also completely isolates the battery electrically. 
The two 5A pins revealed are then plugged directly 
into a mains socket. 

Being completely self -contained, no connections, 
wires, trickle- chargers or other equipment are 
required. The battery is guaranteed by the makers 
for one year. 

The Etromat is encased in a very robust plastic. 
It may be left for months in a torch -case. There 
is no corrosion, because the storage section is 
completely, hermetically sealed and contains no 
chemicals to corrode the metal contact base. 

Since the battery is constructed for recharging 
from 110V to 250V supplies, it may be used any- 
where. The life of one recharge is the same as 
that of the replaceable type of battery. The charg- 
ing time at 250V is 14 hours and at 110V 20 hours. 

No matter the voltage (from 2.5V to 6V) or the 
type, the battery is always the same size. 
Electronics and Automation (London) Ltd., Max- 
well House. Arundel Street, London, W.C.2. 

(Above) -The Etromat rechargeable torch battery. 
(Below) -The Sky Prince transistor radio made by 

Ever Ready Limited. 

January, 1962 

This is one of the latest Perdio transistor receivers. 
Presented in a two -tone plastic case, it covers long and 
medium wavebands. The "Mini Six ", as this receiver is 

known, uses a 9V battery and as an audio output 
200mW. It is completely portable and employs six 

transistors. 
The model number is PR24, and the set is made by 
Perdio Ltd., Perdio House, Bonhill Street, London, E.C.I. 

A NEW TRANSISTOR RECEIVER 

THE " Sky Prince " receiver employs six tran- 
sistors, and an 8in. x 5in. elliptical speaker 

gives one watt output. Up to 400 service hours can 
be expected from the one battery. 

An important feature of the Sky Prince is that 
it can be carried easily from room to room as 
there are no leads and plugs to disconnect. 

Full coverage of long and medium waves is 
afforded, plus external aerial socket and external 
speaker socket. The Sky Prince cost 184 guineas 
and is made by The Ever Ready Company 
Limited, Hercules Place, Holloway, London, N.7. 

NEW RANGE OF MINIATURE SOLDERING 
INSTRUMENTS 

THE Oryx range of soldering 
instruments has recently 

been extended to include instru- 
ments with voltages up to 
230/250. A variety of tips are 
available with 6 to 20W output. 
Replaceable tips are available 
and the heavy duty elements 
quickly provide a tip tem- 
perature up to 932 °F, depend- 
ing on the model. 

The sole distributors of Oryx 
products are W. Greenwood 
Electronics Limited, of 667 
Finchley Road, London, N.W.2. 
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SURBITON PARK RIDIO LTD 
for POST HASTE POST FREE SERVICE 

F.13L TUNERS 
JASON F.M. TUNER KITS We are the Authorised Jason Dealer and the whole kit is as supplied by them. You can therefore safely return to Jason for alignment without them rejecting it for non-standard components We can also align for the standard charge. 
FMT1 Is the standard variable tuner for cabinet mounting, un- 

powered. Supplied complete with four EF91 valves 28.17.8 
Illre purchase deposit 21.7.6 and 8 monthly 41.1.8 

YETI Power pack ready drilled chassis complete 82.12.6 
F71T2 Is new tuner in a modern cafe, green, which can be used 

for shell or cabinet mounting, and has the space for power 
=POWs if required. Supplied complete with four EF80 
valves 27.17.6 
Hire purchase deposit 21.11,8 and 6 monthly 81.4.4 

FMTS With power. Complete kit 49.15.0 
Hire purchase deposit 21.19.0 and 6 monthly 21.93 

FMTS lu the fringe receion and should be used when farther than 
70 miles from the transmitter. Supplied complete with t 
valves 49.12.6 
Hire purchase deposit 21.18.8 and 8 monthly 41.9.0 

PINTS With power. Complete kit 212.0.0 
Hire purchase deposit 42.8.0 and 8 monthly 61.46 

The Instruction book is included in all kite, but otherwise 2/6. 

JASON SWITCHED TUNERS 
The JTYI2 and Mercury 2 are both of the pre -set station type with the 
addition of BBC and ITA sound. They use the latest "Fireball" turret 
and the A.F.C. ensures freedom from drift. The Mercury 2 is for cabinet 
mounting with external power, the JTVl2 has the lame tuning heart, with 
power supplies mounted in a case, and can be used for shell or cabinet. 
JTV /2 Complete with valve. and book 214.15.0 

Hire purchase deposit 23.0.0 and 12 monthly 21.1.8 
Mercury 2 complete with valves and book 210.15.0 

Hire purchase deposit £2.3.0 and 8 monthly £1.4.0 
Power pack kit for Mercury 2 ready drilled °hassle 22.12.6 

Instruction book for switched tuners 4/ -. 
REQUIRED CHANNELS MUST BE SPECIFIED FOR SWITCHED TUNERS 

A more detailed list osn be sent upon request. 
ALL JASON TUNERS ARE ON DEMONSTRATION, AND ALWAYS IN 

STOCK 

READY BUILT TUNER 
Tuner Aligned and assembled, using Philips tuning head with 

ECC85, EF85, EF85, EZ81 and EM81, with 2 diode.. 
SELF POWERED. In enamelled metal ease. 
UNREPEATABLE BARGAIN.' CASH 28.8.0 

JASON ARGUS 
Transistor 2 wave baud A.M. Tuner in attractive 
'motion case YR 2710.0 

MARTIN RECORDAKITS 
We are able to offer for the fleet time, a proprietary range of Recorders in kit or assembled form. This enables you to take advantage of ma= production teohnfquea and prices, should you wish to assemble yourself. The components used are the finest available, with EVA valves, and the deck. are the latees having all the improvements B.B.R. and Collaro make from time to time, heads, etc.: The amplifiers are packed in special cartons with inetructfens which enable anyone to build. We are confident you will find these Recorders very good value, they have been built up to standard and not down to price. 
&&R. TD8 Monardeek, latest model 51in. spools. CASH 29.9.0 

Hire purchase deposit 21.19,0 and 6 monthly 111,8.4 
Tape Amplifier for B.S.R. deck, printed circuit ready wired, with 

EC083, ECL82, EM85 and EZ81. Complete with all plug., 
eookete, panels, knob., etc. The whole amplifier mounts on 
to the deck, making a self contained unit.. -CASH PRICE 28.8.0 

H r 
purchase dept 21.14.0 and 6 monthly 41.5.8 

Cabinet aoas deposit 74peaker 24.4.0 
Total kit as above. CASH 222.0.0 
Hire purchase deposit 24.10.0 and 12 monthly ¡1.12.1 
The above recorder can be supplied complete with Mie: 
tape assembled and tested for CASH PRICE 225.0.0 
Hire purchase deposit 45.0.0 and 12 monthly 21.18.8 

00Baro Studio Deck. Very latest model 3 speeds 412.10.0 
Hire purchase deposit 22.10.0 and 8 monthly 41.7.6 

Tape Amplifier for Studio Deck, with ready wired printed circuit, 
control and Input panels, mains and output tram., com- 
plete with knobs, plane, screw., eta, EF86, &CC83, EM84, 
EZ81, OA81 and 2 EL84, 3 watts output. Magic eye, Radio 
and Mic. inputs. EX LIS socket, Tone contro4 Can be 
seed as an amplifier. COMPLETE CASH 211.11.0 
Hire purchase deposit 02.7.0 and O monthly 21.5.6 

GRAMOPHONE EQUIPMENT 
E.S.R. UA14.TCn1 U ,'artrid " "e 4715.0 

Hire purchase deposit 21.11.0 and 6 monthly 21.4.0 
Callan C80 Autochunger "O" cartridge 88.15.0 

Hire purchase deposit 21.15.0 and 6 monthly 21.48 
Garrard 'Autoallur' 67/2 cartridge 29.3.4 

Hire purchase deposit 61.17.4 and 6 monthly , 41.7.8 

MINI AMP P/W November lane, Resistors 8 / -, V/0 8/. Condensers 
9 / -, Tranci.Sors V6 /t,2 9/ -, 0071 8/8, 0072 pr. 18 / -, T /T3 13 /, T /T2 9 /1). 
PP9 3/8. Press studs 1 / -, Speaker 7 s 4in. 17/8, Group /b 2/9. All the above, 
If ordered at one time, 24.15.0. Diagram may be obtained from "Practical 

Wireless ", 6/, 

TRANSISTORS 
NULLARD HAVE REDUCED THE PRICE OF MANY TYPES TO 0044 11/ -, 0045 10 /., CCU 8/6, 0e71 8/8, O(.12 8/ -, 0075 8/- OC78 8/ -, 0078 8/ -, 0081 8/ -. ABOVE ARE THEIR NEW LIST PRICES. WHY 

BUY SURPLUS? 
MATCHED PAIRS ONLY. Mu !lard 0072 at 18 /- pafr, 

Cabinet for above Including 9 x 51n. speaker 26.5.0 
Total kit as above, CASH 220.0.0 
Hire purchase deposit 28.0.0 and 12 monthly 20.1.3 

We can supply the above recorder, complete with tape and Inc , 
in a DE LUXE cabinet, assembled for 185.0.0 

THIS MACHINE IS LISTED 241,0.0 BY MAKERS AND IS A VERY 
GOOD BUY. 
Hire purchase deposit 47.0.0 and 12 monthly .,,.., 82.11.4 

Tye Pre- amplifier, for recording and playback, as above is 
output stage, with power supplie. 28.11.0 
Hire purchase deposit 21.14.0 and 6 monthly 11,5.5 

Mferophone for the above recorder., Laos MIC 40, 25/. 8/C ping 4/6. 
lynohrotape Sim 8001í. '15 /. 51n, 900fí 19/5 

Finest 511n. 850ft. 19/6 61in, 1200ft. 22 /6 
Boxed 7in. 1200ft. 22 /6 lin. 1800fí 32/6 

Tye Recorder Speaker Cabinet, corner, 20 x 10in. High ones fInnh 
1$.16.0 ln two -tone Grey "Vynair" 

With 9 x Slit. high flux speaker 04.0.0 - TRANSISTOR SUPERHET KITS - 
11PRACTICAL WIRELESS" POCKET SUPERHET 
OSMOR printed cltoult version. Omer Rod Aerial 10 / -. LF.T.n and Oat 
Coils, 21(8. Oemor Driver, 11/4 Osmor Output, 10/8. Bet MULLARD 
transistors, 53/6. OA81 Diode, 3 / -. J.B. Gang, 11/-. Trimmers, 2/8 pr. Set 
Condensers, 151 Bet Resistor., 2/8. Ardente VoL Control, 5 / -. Ardente 
WIC, 3/8. Speaker, 19/10. Hardware. 418, Printed Circuit, 9/ -. Case and 
Knob, 7/8. Dial, Bd, Battery PP4. 2/ -. Leallet giving full illustrated details, 
1 /9. All the above components if purchased at one time 19.9.0. OSMOR undertake to align this receiver for a charge of 10 /-, Modification Kit, 10 / -. 

"WEYRAD" 
WEYMOUTH RADIO 6 Transistor Superhet using the P50 coils, as they advertise in this journal. P50 /LAO Om: Coll, 5/4. P50 /2CC let and 2nd LF.Ts, 5/7 ea. P50 /3CC 3rd LF.T., 8 /.. RA2W Rod Aerial, 12 /6. LFDT2 
Driver, 9(8. PCA1 Printed Circuit, 9/4 Instruction Book, El -. Set Resistor., 
7/0. Vol. Control D.P., 5/6. Set Condensers, 20/ J.B. Gang, lll -. Beehive 
Trimmers, 1/3 ea. W /C, 3/6. Dial and Knob, 3/4 Battery PP11, 5 /6. OA81, 
3/ -, Set MULLAED transistors, 63/6. 35 ohm 51n. round LIS. LS/, Car Aerial Coupling Con, 1/ -. 

43 SURBITON ROAD, KINGSTON -UPON- THAMES, SURREY 
Established over 30 years Telephone KIN 5549 
We pay all postage and insurance. All orders despatched same day. Money refund guarantee. 

Hours: 9 a.m. -6 p.m. (1 p.m. Wednesday) We do not close for lunch. Open all day Saturday. 
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NOME RADIO OF MITCHAM 
WE ARE ACTUAL 
STOCKISTS FOR 

HEATHKITS 
INCLUDING the wonderful new 

EW -I electronic workshop. 
20 exciting experiments with this one 
kit, transistor radios, intercom. 
sets, burglar alarms, electric eye, 
TV silencer, etc. No soldering! No 
tools required! Wonderful and 
instructive gift for any youngster 
(and Dad). Learn basic principles of 
radio and electronics this easy and 
absorbing way. Kit complete with 
circuit boards, transistors, speakers, 
earphone, photo -cell, relay, resistors, 
condensers, and comprehensive in- 
struction manual. PRICE E7.18.0, 
post paid. 

IMPORTANT -- 
Closed all day 

MONDAY, JAN. I 

for Stocktaking 

SUPER 
CATALOGUE 

170 PAGES 
600 PICTURES 
5000 ITEMS 

2¡- PLUS It- POST 

AVO MULTIMINOR 
A well designed, 
simple to use, rec- 
tifier moving coil 
Test Meter of 
pocket size and 
sturdy construc- 

tion, complete with rubber 
moulded test leads and clips. 19 

different ranges covering AC and DC voltage, DC 
current, and resistance up to 2 megohms. 
PRICE £9.10.0, post 116. 

(Dept. P), 187 London Road, Mitcham, Surrey. 
MIT 3282 

Shop hours 9 a.m. to 6.30 p.m. Wed. 9 a.m. to I p.m. 

NEW -JASON ARGUS A.M. TUNER 
Entirely new three - 
transistor Superhet 
AM Tuner for Med- 
ium and Long waves. 
Self contained high 
efficiency ferrite rod 
aerial gives good 
reception of main 
Continental stations. 
Complete with neat 

polished case size 9 x 4 x 24in. Ideal for tape- recording or in 

conjunction with FM Tt ,er. PRICE of KIT E7.10.0, post 116d. 

MERCURY II. Switched Tuner, covering Home, Third 
and Light on VHF, plus ITV and BBC television sound. Full 
constructional data PRICE 316d., post 6d. PRICE of KIT 
/12.0.0. 
FMT/2 TUNER. Enjoy crystal clear Hi -Fi reception with a 

Jason FM/VHF tuner. Manual tuned version in neat shelf 
mounting case with own power unit. Constructional data 
2/6d., post 6d. PRICE of KIT El I.7.6. 

CELESTION P44 

12" SPEAKER 
This popular High Fidelity 
Speaker is now available again 
in 3 and 15 ohms. I2in. unit 
with heavy duty magnet, and 
suitable for high quality domes- 
tic use or for public address 
and dance halls, etc. 

PRICE £3.15.0, post 216. 

We carry full range EDDYSTONE RECEIVERS & COMPONENTS 

STILL THE BEST SHORT -WAVER 
GLOBE -KING 

100 /A 
Explore the world 
from your own arm- 
chair. Build this 
truly amazing little 
one- valver which 
gives really long 

distance at minimum cost. Learn morse 
and listen in to shipping and amateurs, etc. 
Extra stage can be added later. 100 /A kit 
with three toils covering 10 to 100 metres, 
PRICE £3.19.6, post 116. WONDERFUL 
GIFT FOR A YOUNGSTER. 

NS iw edition 
completely rerised 

Radio and Electronic 

Laboratory Handbook 

M. G. SCROGGIE, B.Sc., M.I.E.E. 

This well -known practical handbook has been com- 
pletely revised and now covers techniques applicable 
to many fields beyond that of radio. The extensive 
revision necessary was due primarily to the growing 
use of semi -conductor devices, including transistors. 
Electronic instruments have increased in number, cost 
and complexity and in this handbook amateur and 
professional technicians will find invaluable guidance. 

55s. net, by post 57s. 3d. 537 pp. 7th edition 

from leading booksellers 

Published for " Wireless World" by 

ILIFFE BOOKS Ltd. 
Dorset House Stamford Street London S.E.1 

FIVE -TRANSISTOR 
POCKET RADIO 

COMPLETELY PORTABLE, 
NO AERIAL OR EARTH REQUIRED 

* Size4,x34xl jn. 

* Output 200m /W 

* 5 First quality 
transistors 

* Push -pull output 

* Fitted 24in. 
high -flux moving 
coil speaker 

* Medium and long wave 
* Internal high gain ferrox aerial 
* Twin coloured case in red and black 
* All parts available separately 
* Circuit -diagram 116. Free with kit. 

III1l 
NM l! NI NMI 
MI ill III III MI4RI NM 

PRICE 
ONLY £ 219W6 

plus 316 post 
and packing 

RADIO & TV LTD. (Dept. ST) 
23 High Street, Acton, London, W.3. 
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The 
PRACTICAL WIRELESS 845 

THEORY AND PRACTICAL DESIGN 

ONE of the most difficult problems 
encountered in the design of " Hi -Fi " equipment 
is that of obtaining a level and undistorted bass 
response. For this reason the design of the loud- 
speaker cabinet should be undertaken most care- 
fully. 

Unmounted Loudspeaker 
The vibrating cone of a moving coil loudspeaker 

is small compared with the wavelength of low 
frequency sounds in air. If a loudspeaker is used 
at low frequencies without any baffle whatsoever, 
the air which is pushed forward by the loudspeaker 
cone will merely pass around the outside of the 
loudspeaker to fill the partial vacuum created at 
the rear of the cone. Similarly when the cone 
moves backwards, air will pass from the rear to 
the front of the loudspeaker. 

The loudspeaker cone is intended to set the 
whole of the air in the room in vibration, but if 
no baffle is used, the air slips around the edges of 
the loudspeaker at low frequencies and the effect 
on the air in the room is very small indeed. The 
air currents (i.e. the sounds) are thus short 
circuited. The use of a baffle will prevent this 
short circuiting of the air currents provided that 
the baffle is not so small that the air can pass 
easily around the outside of it from the front to 
the back of the loudspeaker and vice -versa at the 
frequency in question. 

High Frequencies 
At high frequencies, however, the movements of 

the cone are so rapid that there is not enough time 
for the air to move between the back and front of 
the loudspeaker and so to equalise completely the 
pressures before the direction of movement of the loudspeaker cone has been reversed. 

One has only to compare the sound from an 
unmounted loudspeaker with the sound from a 
properly mounted loudspeaker to appreciate that 
the unmounted loudspeaker produces almost 
negligible sound when the input frequency is low. 
The volume of the middle frequencies is also much 
less than that from a correctly mounted loud- 
speaker. This effect is very prominent with a large 
unmounted loudspeaker, but is even worse with a 
small unmounted loudspeaker, as the air can pass 
from the back to the front of the cone much more 
easily and quickly than in the case of a large 
loudspeaker. 

Loudspeaker Resonance 
The resonance curve of a typical loudspeaker of 

nominal impedance 1551 is shown in Fig. 1. In this 

By J. B. Dance 

graph the actual impedance of the loudspeaker in 
ohms is plotted against the input frequency. The 
graph covers only bass frequencies: the impedance 
rises somewhat at high frequencies. The peak, in 
the case shown at 65c /s, is at the natural resonant 
frequency of the loudspeaker; that is, at the fre- 
quency at which the loudspeaker cone vibrates if 
the cone is gently tapped with the finger. The 
loudspeaker cone will vibrate with a very large 
amplitude if quite a small input of this particular 
frequency is applied to the loudspeaker terminals. 
Bass Reflex 

A simple system which gives an equally satis- 
factory performance consists of a plain, closed, 
cabinet with an opening at the front: the volume 
of the cabinet and opening are so calculated that 
the air inside the cabinet resonates with the air . in 
the vent at the same frequency as that of the 
fundamental resonance of the loudspeaker used. 
The sound emerging from the vent is in phase with 
that from the loudspeaker cone. Hence the bass 
reflex cabinet is also known as the acoustical phase 
inverter. 

The size of the loudspeaker cabinet required for 
this arrangement can be appreciably reduced by 
fitting a pipe or wooden column which projects 
back into the cabinet from the opening at the front 
as shown in Fig. 2. The opening below the loud- 
speaker opening is known as the vent. 
Design 

The first problem one meets when designing a 
bass reflex cabinet is that of calculating the size 
of the enclosure and vent which will enable the 
cabinet to resonate at the same fre^ ency as the 
loudspeaker. In order to do this, one must know 
the fundamental resonant frequency of the loud- 
speaker. The manufacturers of all good loud- 
speakers supply a nominal value for the resonant 
frequency. However, this frequency usually 
decreases by about 10% to 15% after the loud- 
speaker has been in use for some hours. This 
decrease occurs because the suspension becomes 
weaker after a few hours of use. 

It is therefore best to measure the resonant 
frequency of the loudspeaker experimentally if 
possible, not when the loudspeaker is quite new, 
but when it has been used for about twenty hours 
or so fastened to a temporary mounting and used 
at reasonably high power. The value obtained 
can then be used in the calculation. If for any 
reason the frequency is not measured experi- 
mentally, the manufacturer's figure may be used, 
but it is wise to reduce this figure by up to 10% 
to allow for the suspension becoming slightly 
weaker with use. 
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Experimental Determination 
The fundamental resonant frequency of the loud- 

speaker may be determined experimentally in the 
following way. An audio signal generator should 
be used to feed' an audio power amplifier con- 
nected to the unmounted' loudspeaker under test. 
An A.C. ammeter should be placed in one of the 
leads to the loudspeaker as shown in Fig. 3. The 
input power from the amplifier to the loudspeaker 
should not exceed a small fraction of a watt and 
therefore a reasonably sensitive ammeter should 
be used, say 0 -+A. The amplitude of the cone 
movement should be checked (by touching the 
cone) to make sure that it is not too large. 

As the signal generator is tuned and its output 
kept fairly constant, the current passing through 
the loudspeaker and indicated by the ammeter will 
be found to have a definite minimum value at the 
loudspeaker resonant frequency. This frequency 
can then be read from the scale of the audio 
generator. 

The Helmholtz Resonator 
The cabinet resonates in the same way as a Helm- 

holtz resonator. (If one blows across the top of a 
suitable bottle, a similar resonance effect can be 
noticed.) The theory of the Helmholtz resonator 
has been worked out in detail and it can be shown 
that the resonant frequency is determined by the 
volume of the enclosure itself and by the 
dimensions of the opening or vent. The air in the 
enclosure acts in a way similar to that of a con- 
denser in an electrical resonant circuit and the air 
in the vent resembles an inductance. In the same 
way that various combinations of inductance and 
capacitance can resonate at the same frequency, 
it is found that Helmholtz resonators or loud- 
speaker cabinets can be designed to operate at the 

120 

1 

15 

50 60 70 100 
Frequency (c/s) 

Pig. l -A typical resonance curve for a 15D speaker 
with a 65c /s resonance. 
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same frequency and yet have different vent sizes 
and internal volumes. Once the vent size is chosen, 
however, there is only one particular volume which 
the interior of the cabinet can have if it is to 
resonate at the same frequency as that of the loud- 
speaker cone. 

Formula 
According to Rayleigh, the resonant frequency 

of a Helmholtz resonator is 
A 

f = 2r l 1. C(L+ %/PTA]) 
where v =the speed of sound in inches per second. 

a= 3.142. 
A =Cross sectional area of vent in square 

inches. 
C= Volume of ais in the cabinet in cubic 

inches. 
L= Length of vent in inches (including 

thickness of front panel). 
This equation can be squared all through and 
transposed to enable us to obtain the cabinet 
volume. 

V2A 
C= 

4sf¿(L +# Pr. A]) 
Substituting for the value for the velocity of sound 
(13,500 inches per sec.) and for fr 

4,614,000A 
C= 

P(L +0.886./A) 
The Vent 

Before the calculation can be continued, the 
dimensions of the vent must be decided. Opinions 
differ somewhat as to the most satisfactory 
values for these. It is generally agreed that 
the vent should n,ot extend too far into the cabinet, 
and that the length of the vent tunnel should not be 
greater than about one twelfth of the wavelength 
of the resonant frequency of the loudspeaker cone; 
neither should the length of the vent be so great 
that it extends more than half way between the 
front and back of the loudspeaker. It is not even 
necessary to make a vent tunnel at all, for if one 
merely cuts a hole in the front panel, one will have 
a vent of a length equal to the thickness of the 
front panel. If this course is adopted, however, 
the cabinet will have to be considerably larger than 
is necessary if it is to resonate at the desired fre- 
quency. Wood is expensive and space in a room is 
scarce, so a vent tunnel is usually employed. It 
can be seen from the equations that a long vent 
will enable a smaller cabinet to be used. 

The size of the vent hole is also important; i.e. 
its cross sectional area, A. Some experts advise 
that the area of the vent should be equal to the 
area of the effective part of the loudspeaker cone 
at low frequencies, whilst others think that any 
reasonable area (say between one half and double 
the effective loudspeaker cone area) will give 
satisfactory results. The effective cone area is the 
area of the sides of the cone (not including the 
corrugated suspension at the edge) projected on to 
an imaginary circle at the front of the loudspeaker. 

The area of the vent appears in both the 
numerator and denominator of the above equa- 
tions, but the term in the numerator is most im- 
portant; the use of a small vent area will therefore 

(Continued on page 849) 
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BRITAIN'S MOST COMPREHENSIVE 
PRACTICAL COURSE 

IN RADIO ELECTRONICS 
TELEVISION ! 

T/1ESE SPEC /AL TRA /IV/Ne 

CATHODE RAY 
OSCILLOSCOPE 

LEARN BY BUILDING 
NOW for your 

CAREER . HOBBY 
OWN BUSINESS 

YOU RECEIVE 
Complete kits of equipment 
as illustrated. 
Complete set of experimental 
manuals. 
Complete set of "picture - 
way' theory books. 
Modern test -yourself 
examination sheets. 
Study programme. 
Unlimited consultation with 
Tutors. 

AM and VHF /FM 
LUXURY RECEIVER 

SIGNAL GENERATOR 

Complete set of 
Picture Way bocks and 

Experimental Manuals 

POST NOW 

RADIOSTRUCTOR 
TO RADIOSTRUCTOR (DEPT. 11.82) 

READING, BERKS. 

Name BLOCK 

Address CAPS 

PLEASE 

(We do not employ representatives) I /62 
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CODAR "CLIPPER" ALL BAND RECEIVERS 10 -2000 METRES 

LISTEN TO AMATEURS, AIRCRAFT, SHIPPING, SHORT, MEDIUM, LONG WAVE BROADCAST STATIONS 
THROUGHOUT THE WORLD. 

THE MINI- CLIPPER THE SUPER CLIPPER 88!6 
The miniature valve radio with 
the BIG SET features. Covers 
all Short, Medium, Long waves 
10 -2000 metres (5 coils). Smart 
all satin silver ali. front panel 
wich engraved dials, etc. Ball 
bearing, air spaced variables. 
Size only 6; x 3} x 4in. Battery 
lasts months. No drilling. Total 
building cost including punched 
chassis, valve, front panel, one 
coil for 20 -60 metres, nuts, 
bolts, wire, Step -by -step pic- 
torial plans, 3916. P. & P. 21 -. 
Additional coils and electrical bandspread optional extras. 
Parts sold separately. Full plans, parts list, 21 -. 

39/6 This world -famous hybrid receiver has 
achieved remarkable success. Tremen- 
dous performance with Hi -gain valve 
detector PLUS two Ediswan transistor 
amplifiers which are supplied assembled, 
only 3 wires to connect. Large precision 
dial, 7 x 4in., with 2 pointers, handset 
and bandspread, dual slow -motion 
drivers, air spaced variables. Punched 
chassis 8 x 5+1in. Batteries last months. 
Covers 10 -2000 metres (5 coils). Total 
building cost including chassis, valve, 
2 transistor stages, 2 coils 20 -60 and 55 -190 metres. Step -by -step 
pictorial plans, nuts, bolts, wire 8816. P. & P. 216. Plans only, 216. 

THE CLIPPER. As above but one transistor stage, 7916. P. & P. 

2'6. Optional Front Panel, Silver Hammer finish, all holes, 619. 

THE CLIPPER CR45 
f6.17.6 This A.C. Mains receiver is the latest model in the famous CLIPPER Series and combines really top 

performance with superb professional finish. It is the finest ALL BAND receiver at the price with a 

new high gain circuit using ECC8I double triode, EL84 output, EZ80 full wave rectifier. Power 
output 3} watts for 213 ohm speaker. Covers 10 -2000 metres (5 coils). World -wide reception. 
Outstanding features include 3 planetary slow motion drives, separate electrical bandspread, air 

spaced low loss variables,' satin silver dials, silver hammer front panel. Total building cost, including 
10 x 5 }in. punched chassis, valves, front panel, 2 coils 20 -60 and 55 -190 metres, nuts, bolts, wire, etc., 

10 pages pictorial plans, E6.17.6. P. & P. 316. 

Optional extra. Modern styled Cabinet, rear panel, silver hammer finish, 27/6. Parts sold separately 

Full plans, parts list, 10 pages, 3'6 post free. 

No technical knowledge is required to build these fine receivers. Send 3d. stamp for leaflets. Details now available for 
the new 1962 CR66 AC Communication Superhet. We wish all P.W. readers a Happy Xmas and prosperous New Year. 

73's from G31 RE and G3IPA. 

CODAR RADIO COMPANY, COLEBROOK ROAD, SOUTHWICK, SUSSEX 

INSTALLING 
HI-FI? 

THE 'GRIEG' CABINET, 
HOUSES IT ALL HANDSOMELY: 24 gns. 
The newest and largest of our wide range of hi -fi 
furniture. The Grieg can house your tape -deck, 
turntable, pre -amp, amplifier, tuner; takes a Ferro - 
graph tape recorder, complete in its case. 
Finishes: medium walnut or mahogany. Overall 
Size: 48in. long, 21in. deep, 18in. high plus 9in. legs. 
Mounting boards: 20in. x 19in. and 26in. x 19ín. 

Write today for detail, of full range and nearest stockists. 

(DEPT. PW162) 
BROOK ROAD, LONDON N.22 

Please state location of convenient shopping centres. 

SOUTHERN RADIO'S WIRELESS BARGAINS 
PORTABLE TEST METERS. (As featured in March issue, pages 
1005 to 1010) 0 -5000 ohms; 0 -60 mA; 0 -15 v., 0 -3 v., 1216 each. 
TRANSMITTER RECEIVERS. "Type 38" with 5 valves. New 
but untested. No guarantee, 251- each. Post paid. 
ATTACHMENTS FOR "38" TRANSMITTER -RECEIVER; 
Headphones 15/6; Throat Microphones, 416; Junction 
Boxes, 216; Aerials, No. I, 219, No. 2, 513; Webbing, 41 -; 
Haversacks, 516; Valves- A.R.P.12 4'6. A.T.P.4, 316. Set 
of five valves, 19/-. Postage on each item 116 extra (except valves). 
ATTACHMENTS FOR "18" TRANSRECEIVER. Head- 
phones, 1516; Microphone 4a, 12/6; Aerials, 51 -; Morse 
Key, 6'6; Valves- A.R.P.12, 4/6, A.T.P.4, 316, A.R.8, 716; Set 
of six valves, 251 -. Official booklet "I8" T -R Circuits, etc., 616 

post paid. Postage extra (except valves) 116 each item. 
QUARTZ CRYSTALS. Types F.T.24l/F.T.243 2 pin ¡in. spacing. 
F.T.241 20 to 38.9 Mc /s (54th and 72nd Harmonic). F.T.243 5700 
to 8650 kc /s (Fundamental), 416 each. Lists of available frequencies 
on request. Crystal Holders for F.T.241/243, 113. F.T.241/243 
Crystals. New but not guaranteed (ideal for using the case or 
regrinding). 1216 per dozen. Post paid. 
RECORDING BLANKS. New 13in., 61- each or 15 complete 
in Tin, 64. 
BOMBSIGHT COMPUTERS. Ex- R.A.F, Wealth of gears. 
motors, blowers, etc. Ideal for experimenters, ¿3.12.6, Carr. paid. 
RESISTANCES. 100 Asstd. Useful values, new. 1216 per 100. 

CONDENSERS. 100 Ass. Mica Elec., Tub., etc. New 151- per 100. 

MORSE PRACTICE SETS. Key with Buzzer on Base, with 
battery. 1216, postage 21 -. 
LUFBRA HOLE CUTTERS. Adjustable. lin. to 3 #in., 713. 

STAR IDENTIFIERS. I -AN. Covers both hemispheres, 5/6. 
VISUAL INDICATORS (I0Q4). Type 3 with 2 meter move- 
ments, 2 neons. New 121 -. 
MAGNETS. Strong Bar, tin. x }in. 116 each. 
COMMAND RECEIVERS B.C. 454 3 -6 Mc /s. B.C. 455 6 -9 Mc /s. 
Complete with 6 valves, 47'6 each. 

POST OR CARRIAGE EXTRA, FULL LIST OF RADIO BOOKS, ETC., .3d. 

SOUTHERN RADIO SUPPLY LTD. 
I1 LITTLE NEWPORT ST., LONDON W.C.2. GER. 6653 
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(Continued from page 846) enable a 
smaller cabinet 
to be used than 
the use of a 
large vent, other 
things being 
equal. The vent 
can be of any 
shape, but will 
normally be 
of rectangular 
cross section to 
simplify con- 
struction of the 
tunnel. Circular 
vents are some- 
times used. 

Design Example 

PRACTICAL 

Let us sup- Vent tunnel 
pose that we 
wish to design 
a bass reflex 
cabinet for use 
with a loud- 
speaker of a 
nominal dia- 
meter of 10in. which has a fundamental resonant 
frequency, measured as described, of 65c/s. 

It is first necessary to insert values for the length 
and cross sectional area of the vent in the equation 
in order to try to design a cabinet of suitable 
dimensions. 

Let us assume that the vent is to be 5in. long and 
that the cross sectional area of the vent opening is 
to be equal to the area of the effective part of the 
loudspeaker cone. The average loin. loudspeaker 
will have an effective cone diameter of about 8.5in. 
and an effective cone radius of half this value, 
i.e. 4.25in. The area of the vent will equal rrr2; 
where r =4.25 and rr= 3.142; the area= 56.75sq. in. 

Fig. 2 -A bass reflex cabinet 
showing the rectangular vent and 

tunnel beneath the speaker. 

Calculation 
Putting these values into the last equation: - 

4,614,000 x 56.75 C- 
(65)2(5 + 0.886./ [56.75]) 

61,980 
C = = 5311cu. in. 

(5 +6.67) 
This is the volume of air which should be 

enclosed in the cabinet and does not include the 
volume of air and wood in the vent. In order to 
obtain a value for the total volume of the inside of 
the cabinet, it is necessary to add to the above 
figure the following quantities: - 

(1) The volume of the vent (i.e. the external 
volume of the vent as seen from inside the cabinet 
including the volume of air and the wood from 
which the vent is made). 

(2) The volume of the loudspeaker. The 
presence of the loudspeaker reduces the volume 
of air in the cabinet. If the volume of the loud- 
speaker is quoted by the makers, this figure should 
be used. Otherwise the approximate volume of the 
loudspeaker can be obtained from the data given 
in Table 1. 

(3) The estimated volume of any wooden struts 
which are to be used to strengthen the cabinet. 

WIRELESS 849 

About 100cu. in. may be allowed for a fairly small 
cabinet and more for a large one. 

(4) As it is much easier to reduce the volume 
of the completed cabinet by fastening a block of 
wood in it than it is to raise the frequency by 
extending the vent inwards, it is wise to add an 
additional hundred cubic inches or so which can 
be kept in reserve. In the design being considered, 
the volume of air in the vent tunnel is 56.75 x 425 
which is about 241cu.in. if the wood is to be ;in. 
thick. About 80cu.in. may be allowed for the 
wood of the vent tunnel. From Table 1, the volume 
of the loin. loudspeaker will be approximately 
400cu.in. 

Adding these quantities to the 5311cu.in. 
obtained above, we find that the total internal 
volume of the cabinet should be approximately 
6232cu.in. 

Possible Shapes 

A number of different shapes of cabinet can be 
used to satisfy the condition that the total internal 
volume must be approximately 6232cu.in. The 
vertical height of the cabinet must be great enough 
to accommodate the loudspeaker and vent above 
one another. It is therefore wise to start by esti- 
mating the approximate minimum height. For this 
surpose let us assume that the vent area of 
56.75sq.in. is to be obtained by making a hole bin. 
in vertical height and 9.46in.in length in the front 
of the cabinet. Allow minimum dimensions of:- 
top of the cabinet to top of the loudspeaker lin. 
distance across loudspeaker, allowing space 
for fixing 
distance from the bottom of the loudspeaker 
to the top of the vent ... 2in. 
distance across vent ... 6in. 
distance between bottom of vent and bottom 
of cabinet 2in. 
Therefore, the total minimum height of the 
cabinet is 22in. 

Nominal 
Diameter of 
Loudspeaker 

(Inches) 

Approximate volume 
of air displaced 

by speaker 
(Cubic Inches) 

6 150 

8 250 

10 400 

I2 630 

15 1350 

18 2400 

llin. 

Table I -The average volume of air displaced by typical 
loudspeakers of various sizes. 

The vertical height must therefore be at least 
22in. Similarly the breadth should be at least 12in. 
to accommodate the loudspeaker and vent easily. 
The depth of the cabinet must be at least 10in. or 
the requirement that the vent tunnel length must 
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not exceed half the length of the cabinet will not 
be met. 

Three lengths must now be chosen which are 
possible values for the length, width and height. 
These values must be compatible with the fore- 
going requirements and when all three lengths, 
expressed in inches, are multiplied together the 
result must be approximately 6232cu.in. Some 
examples of the possible dimensions are: - 

292 x 15 x 14= 6205cu.in. 
26 x 16 x 15= 6240cu.in. 
24 x 20 x 13= 6240cu.in. 
25 x 18 x 14= 6300cu.in. 

There are, of course, many 
other possibilities and the con- 
structor must now make his own 
choice from the possible 
dimensions. As the tunnel will 
not extend half way through 
the cabinet, the calculation 
could be carried out again with 
a longer tunnel length to obtain 
the smallest possible cabinet 
size. 

32.5c/s and all other factors were as stated in the 
previous example a typical size for the cabinet 
would be 40ín. x 30ín. x 21in. with a 5in. tunnel 
fitted to the vent. At this stage, it would be well 
worth while performing the calculation again with 
a longer tunnel in order to reduce the size of the 
cabinet. One cannot choose a suitable value for 
the vent until the calculation has been completed 
and one knows the cabinet depth; it is therefore 
necessary to insert an estimate for the length of 
the vent in order to find the approximate cabinet 
dimensions. The calculation can then be repeated 
when the exact vent length has been chosen. 

Output transformer, 

Iî x[171 

Audio generator Amplifier Loudspeaker 

Fig. 3- Determining the fundamental resonant frequency of a loudspeaker. 

Without Tunnel 

It is interesting to compare the above results with 
the dimensions which would have been necessary 
if no tunnel had been employed. The length of 
the vent would then have been equal to the thick- 
ness of the wood used for the front panel, say tin. 
The equation would then óe:- 

61,980 
C = -8354cu. in. 

(0.75 +6.67) 
The volume of the vent is now zero. Adding the 
volume of the loudspeaker, the estimated volume 
of the supporting struts and the reserve volume to 
the 8354cu.in. obtained above, we find the total 
internal cabinet volume to be 8954cu.in. 

Thus, the omission of the internal vent tunnel 
requires the volume to be increased from some 
6200cu.in. to some 8954cu.in. One of the sets of 
possible cabinet dimensions with a 5in. vent tunnel 
was 291in. x 15in. x 14ín.; without the tunnel this 
would have to be increased to 424-in. x 15ín. x 14in. 
or to some similar dimensions. Thus much more 
wood would be required and the cost of the 
cabinet might easily be increased by 50 %. 

It must be emphasised that the dimensions 
quoted above are all internal dimensions. The 
external dimensions of the cabinet will be larger 
than the internal dimensions by the thickness of 
the wood used. 

Other Loudspeakers 

The results obtained above apply to a loud- 
speaker with a resonant frequency of 65c /s. If a 
loudspeaker with a fundamental resonant frequency 
of half this value were used, namely one resonat- 
ing at 32.5c/s, the volume of air enclosed in the 
cabinet should be four times as great. Thus the 
cabinet will be very much larger; it will also 
require much more support or the use of thicker 
wood if undesirable vibrations are not going to 
take place. Thus the cost of the cabinet is in- 
creased enormously, but a much better bass 
response should be obtained. 

If the loudspeaker had a resonant frequency of 

Construction 

Cabinets are normally made of wood, but brick 
and concrete can be used very successfully. Assum- 
ing wood is to be used, it should be quite thick - 
at least half an inch for the smaller cabinets, but 
a thickness of an inch is desirable for the larger 
ones. Cabinets are made in which the walls con- 
sist of a double thickness of wood, the space 
between the inner and outer walls being filled with 
sand. Such cabinets are extremely heavy but com- 
paratively cheap to build and certainly very 
effective. 

It is desirable to fix adjoining pieces of wood 
together with glue and also with screws placed 
three or four inches apart. A hundred or so screws 
at least will be required. Countersunk screws 
should be employed, as they can then be fitted with 
their heads below the surface of the wood. Plastic 
wood can be used to cover the heads of the screws. 
The plastic wood used should be chosen to match 
the colour of the other wood as closely as possible 
and it should be applied layer by layer, allowing 
each layer to set before the next one is applied. The 
plastic wood should finally protrude slightly above 
the level of the cabinet before it is rubbed down 
with fine sandpaper. The back of the cabinet 
should be screwed in position using sufficient 
screws, but it should not be glued or it will not be 
easy to make any necessary adjustments. 

Strengthening 

It is most important that the panels be 
strengthened with an adequate number of sup- 
porting strips of thick wood. Many poorly con- 
structed cabinets are almost useless owing to wall 
vibration at large inputs. The amount of support- 
ing struts required varies greatly with the size of 
the cabinet, thickness of the wood used, etc. and 
no definite guide can be given. 

(To be continued) 
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IMPROVED COMPONENTS FOR THE 6- TRANSISTOR 
2 -WAVE SUPERHET RECEIVER 

NEW ROD AERIAL AND DRIVER TRANSFORMER FOR SIMPLER ASSEMBLY. 
AND HIGHER PERFORMANCE 

ROD AERIAL -RA2W 
6 in. long, 3/4 i5. diameter. connections to tags 
on Coils. For 208 pF tuning capacity ... ... 12/8 
Car Aerial coupling Coil 1/- 
OSCILLATOR COIL- P50 /1AC 
M.W. covered with 176 pF tuning capacity. 
L.W. by extra padder ... 5/4 
I.F. TRANSFORMERS 
1st and 2nd Stage- P50 /2CC ... 5/7 

(2 required) 
3rd Stage- P!0 /3CC ... 8/- 
DRIVER TRANSFORMER -LFDT4 
redesigned to reduce size and improve perform- 
ance. Six spills for mounting and connections 9/6 

PRINTED CIRCUIT -PCA1 
Size 23/4 in. x 81/4 in. Ready drilled and printed with component positions ... 

WE CAN NOW OFFER A CIRCULAR TUNING SCALE PRINTED IN BLACK ON GOLD FOIL, 
CALIBRATED WITH WAVE- LENGTHS AND STATION NAMES ... .., PRICE 6d. 
CONSTRUCTOR'S BOOKLET WITH FULL DETAILS AND FREE SCALE ... ... 2/- 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

B IE 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES NEW D 
GUARANTEED 

FOR THREE MONTHS 
101 7/6 6BA6 3 8/- 8D3 4/- DF96 8/- EF41 9/- PCL84 7/- 
103 8/- 613E8 7/- 12A118 10/- DI-176 7/6 EE80 8/- PL81 12/8 
1F1 1/- 611H6 6/9 12AT7 6?- 1)0877 6/- EF88 9/- PL82 7/- 
1E3 7/8 6BJ6 6/9 12AU7 5/8 D08142 8/6 EF91 4/. PL83 7/8 
1FD1 8/- 611117 8/9 12AX7 6/- DH150 10/- EF92 5/6 1'Y81 6/9 
1FD9 7/6 6E87 10/6 1211E6 8/6 DK91 7/6 E1A1 9/6 PY82 7/6 
114 6/9 613W6 7/6 12/6087 10/6 0K92 7/8 E1.84 7/- PY83 7/6 
1P1 8/- 6BWT 7/- 12K86T11/I- DIC96 8/- EM84 10/- 1119 11/6 
11'10 7/8 8C10 9/- 121170T 7/6 DL92 7/6 EM86 10/. U26 9/6 
1P11 7/6 602 4/- 16A5 9/- 0L94 8/0 EY51 7/8 U52 7/6 
1113 8/- 6F12 41. 25A00 8/6 DL96 8/- EY81 10/- U78 7/6 
183 8/- 60860T 21- 251.60T 7/6 EB91 4/- EL40 7/6 U78 6/- 
1'r4 7/8 6.170^ 7/6'23240 9/- EBC4I 10/- E'L80 8/- 08041 8/6 
105 6/8 6K70 6/6 30C1 8/9 EBF80 8/6 6/81 8/9 UCH42 9/6 
3114 8- 6K80 8/- 3011 7/. E0081 6/- KT33C 6/- UF41 8/8 
384 7/8 61170 5/0 35160T 9/- ECC82 6/0 K'r66 11/6 UL41 8/6 
3V4 6/6 68L7a3T 6/- 35W4 8/8 ECC83 6/- N17 7/6 0241 7/8 
5040 7/6 68NTGT e/- 35Z4aT 8/- E0084 17/6 N18 8/- W76 6/6 
5Y30T 5/- fiv60 7/6 53KÚ 10/8 ECF80 8/6 N19 7/8 WI42 8/6 
5Z4t3 9/6 6X4 6/-5763 7/6 ECF82 8/- N709 7/- X17 7/8 
6AK6 8/6 6%50 5/- 80 0/- 601142 9/- PCC84 8/9 X142 9/- 
6AL6 4/- eXSaT 6/- DAF91 7/6 EC1181 10/- PCF80 6/9 X150 9/- 
6AM6 4/- 787 7/6 DAF96 8/- ECL80 8/6 PC1P82 7/- 'L77 4/- 
6AT6 8/- 767 9/6 DF91 7/8 ECL82 9/- PCL83 8,/- 7.017 7/6 
High Stability ]tenletors 9W 5% 50 0 to 1M, 9d, Midget Ceramics 500 v. Od. 
floss. Super quality /in., 6d. yd. Plugs 9d. Socke s 9d. Silioon H.T. Roots. 
260v. 300 MA lia s lin. 17/6. Contact Cooled 250v. 50 MA 6/6. 85 MA 8/6. 

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES. D. P. switch 

446.. 

Ls swItob 1/0. Values 10K to 2M, B9A 870 v. holden 9d., Screens 

VALVES MATCHED IN PAIRS 
51.04 171-, N709 17/ -, 6V60 17/.. 6BW6 18/- per pat.. Pooh Poll O.P. 
Transformers 'or above 3 -15 0 14/6, P. A P. 1 /6. 1'21n. F.M. Speakers 
3 a 24/6. Baker's "Belhoret' 121n. 15 0 15W, 90 /.. 65ta. stereo Model, 
17.7.0. 

SETS OF VALVES 
DK91, DP91, DAF91, DL92 or DL94 19/0 F.CH42, 11E41, 1B041, 
DK96, DF96. DAF98, 01.96 27/6 EIA1. EZ40 37/8 
103, 1F1, 19131, 1P1 27/8 UCH42, ÚP41, ÚB041, 
106, 1T4, 186, 384, or 3V4 19/6 01.41, U541..... -111- 
Postage sad pecking 8d. Over el poet free. O.O.D. N/B. 

SOLDERING 
EQUIPMENT 

by 

PRECISION SOLDERING 
for the 
ELECTRONICS INDUSTRY 
Comprehensive range -Robust & Reliable 
Light weight - Rapid heating - Bit sizes 

3/32in. to 3 /8in. - 'Permablt' or Copper 
bits - Ail voltage ranges 6/7v. to 230/ 
250v.. Prices from 19/6. 

Also f Plastic Cable Strippers 
o Miniature Solder Pots 

Heat Guards 
Long Life Bits 

Illustrated is the 25w. 3 /l6in. replaceable 
bit model with safety shield. 

ADAMIN -the new range of pre- 
I cislon micro -soldering instruments- 

Have you had details? 

Brochure No. SIO sent free on request. 
Sole proprietors and manufacturent 
LIGHTSOLDERING DEVELOPMENTS LTD. 
28 Sydenham Road, Croydon, Surrey 

Plead CBOydoa 8589 Grams: Utasold C./eydas 
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0A2 6/- 
0A3 10/- 
OB2 6/- 
0E3 6/- 
OC3 5/6 
OD3 5/8 
OZ4A 5/6 
114 8/6 
1LD6 8/- 
1LN5 6/- 
1E4 8/- 
1E5 6/- 
184 8/- 
186 8/- 
1T4 4/- 
1115 8/- 
1v 
1Z2 17/6 
2026A 6/- 
2C34 4/6 
21321 8/- 
2E26 80/- 
2%9 
3A4 e/- 
3A5 5/- 
31)6 4/- 38/ 4 5- 
3V4 6/6 
4%160A50/- 
5U4G 5/- 
614G 10 /- 
6Y3á 5/6 

5Z4 9%- 
6Z4G 7/- 
6AB7 4/. 
6A(15 ß/- 
6A07 7/6 
BAKE 5/- 
aAK6 7/- 
6ÁL6 4/- 
SAMS 4/6 
GAMS 4/- 
6AQ5 7/- 
SAT6 5/- 
BAUE 7/- 
6B4G 10 /- 
6118 6/- 
6 BAB 6/- 
BBNa 6/- 
6C4 2/6 

TESTED AND 
GUARANTEED 

VALVES 
New Valve Prioe List Available 

6006 6/- 
6136 4/- 
BFB 
6F80 6/6 
6F33 7/- 
606G 2/6 
6116 1/6 
616 4- 
636 8/8 
6K7 4/. 
61.6 9/- 
6L8G 7/- 
617 6/- 
6113 8/- 
6147 6/- 
BSA? 7/- 
68117 8/- 
6837 6/- 
68K7 5/6 
68L7GT e/8 
68N7GT 4/- 
6887 8/- 
BVOGT 5/6 
8%4 5/- 
8%6GT 5/- 
6Y6G 6/- 
6Z4 6- 
7AG7 5%- 
7F7 6/6 
7N7 5/6 
7Q7 7/- 
74 4 
11E9 17//8 
12A6 2/- 
12AT7 8/- 
12AU7 6/- 
12A%7 7/- 
12AY7 10/- 
12BA6 5/- 
128E8 8/- 
12C8 8/- 
12E1 20/- 
12J5GT 3/6 

12K8 8/- 
12887 7/- 
128H7 ß/- 
128K7 5/- 
128L7G.T6/- 
128R7 á/- 
12Y4 2/8 
26L6GT /G 

361.601 9%- 
36Z40T 8/- 
86Z60T 9/- 
39/44 8/- 
42 5/- 
50L60T 7/- 
53KU 9/- 

83 1Ó%- 

83V 9/- 
86A1 9/- 
8SA2 7/6 
715A 80/- 
717A 4/ 
807 8/8 
814 85/- 
815 40/- 
832 15/- 
866A 10/- 
872A 20/- 
950 8- 
2051 7/8 
5670 10/- 
6678 8/- 
5702 15/- 
6763 10/- 
6005 10/- 
6080 80/- 
6146 Pb/- 
7193 2/- 
7475 4/- 
9002 5/6 
9008 8/- 
9004 2/6 
9006 2/6 

EL91 4/6 
EY61 9/- 
EY86 81- 
EY91 3/. 
61180 6/- 
EMI. 9/- 
FC13 15/. 
KT8 27/6 

AC/HL 6/- KT41 221- 
ARP12 8/9 KT66 12/8 
ARTH2 7/- KT81 17/- 
APT4 5/- MH4 5/- 
010 10/- M16 8/0 
003L 4/- NOTI 8/8 
0133 9/- FCC84 8/- 
CY31 9/- PC1.82 10/- 
DAF91 6/- POL83 10/- 
DAF96 7/6 110L84 10/- 
DCC90 5/- PCF80 9/8 
DF81 5/. P136 11/- 
DF92 81e P1.81 10/- 
DF96 7/8 PL82 8/6 
02.63 6/- PT16 10/- 
DK92 9/- PY81 7/8 
DK96 7/6 PY82 7/- 
DL33 7/- P%25 10/- 
DL96 7/6 Q896/10 4/8 
13L810 4/- Q8160/15 
DM70 8/8 10/. 
1(8800 10/- QV04.712/8 
E180F 20/- TT11 8/- 
EABC80 8/- TT16 85/- 
EAC91 4/- U20 8/8 
EC90 2/6 1.122 12/0 
E091 8/- 1526 9/6 
ECC32 4/- UF80 7/6 
ECC84 8/- 0184 8/- 
E0086 8/- VR.64 1/6 
ECF80 10/6 VR58 -4/6 
ECF82 10/6 VR65 4/- 
E0135 8/- VR90 8/- 
EC1.80 10/- VR100 6/. 
EF22 7/- VR106-80 
EF37A 8/- 5/8 

EF40 10/- VR135 2/6 
BEN 1/6 VR136 4/- 
1(F55 6/- VR137 4/6 
EF80 8/- V039 7/- 
EF86 7/- VU120 
EFF991 4/- %6100 

4/8 
- 7/ 

EF.92 8 6 %68 6 
1(1.84 '//- %8100 9/- 

/8 

Z & I AERO SERVICES LTD 
Retail Shop; 85 TOTTENHAM CT. ROAD, W.1. 

Tel. LANgham 8403 
Head Office and Warehouse: 14 SOUTH WHARF ROAD, W.B. Tel. AMB 0151/2, 0677. 

Please send all correspondence and 11 ail Orders to the Head Office. 

CV428 MODERN 
MINIATURE 807 VALVE 

Guaranteed at 30/- 

RELAYS 
Second hand, guaranteed 

VENNER TIME SWITCHES 
Eight -day clockwork type. One make and 
one break every 24 hours. 1 amp. 250V 
contacts. Dial graduated In hours. Second 
hand, guaranteed, complete 27/6 pit.p. with key. 

HEADSETS 

S.T.O. MIDGET RELAYS: Poet and packing 1/9 per headset. 
1 M. Contact at 5A, 2600 Cou. MAINS ENERGISED Operating 40mA. Release 1ám8 6/6 
2 C.O. Bifurcated Contacta t LOUDSPEAKERS (new) 
600mA, 700 a Coll; operating ßin., 1000 a Fd., 3 a 8p. Coll .. 8/- 
16mA; release SmA.. .. .. 7/8 Bin., 680 Fd., 9a Op. Coil .. .. 8/- 

SIGMA TYPE 4C1 or ALLIED TYPE "G" 10in., 68a Fd., 50 Sp. Coil 12/6 
High speed, 1B contact, 5000 a Packing and postage 2/6 per speaker. 
coil; current 4mA ± 5mA. Will MAINS TRANSFORMERS 
operate with change of current of Input 150V, output 6.3V at 6A. 
0.2mA .. .. .. .. 5/8 7.5A and 0.5A, new 12/6 

SIEMENS HIGH SPEED, SEALED Input 120V, output 6.3V at 10A, O.6A 
1 C.O. contact at 600mA. Twin coil and 0.3A and 5V at 4A, new 15/- 
2 a 140 a; operating 16mA with coils Input 100 /250V, output 275.0 -276V 
in series, 30mA with coils parallel .. 5/. M 80mA, 6.3V at 2.5A, and 0.8A .. 15/. 

POST OFFICE RELAYS Input 200 -260V, Gardner or Parmeko, 
Type 600, 60061 coil, 2 C.O. contacte 6/8 output 350.0 -360V at 70mA D.C., 
Type 3000,600 a oo11,2C.O.contacts 7/8 and 6.3V at 2 %1A and 2X3A, new 26 /- 
Type 3000, 100a coil, 4M -4B con- Postage and packing 3/6 per transformer. 
tacts, break before make. Operating AVOMETER MODEL 7 
55mA. Release 20mÁ .. 7/8 Fully overhauled and guaranteed 812.10.0 

A102817 MIDGET RELAY Leads, per pair .. . 15/- 
1M 2 Amps, 12Y 73 a coil, dim. Packing and postage, 10 /-. 
1; x 1 x lain. .. .. .. 1/6 RECTIFIERS 

D164816 WESTINGHOUSE POLARIZED T86E0746 Tubular, screw terminals. 
RELAY 1220V rum M 2mA, new 7/6 
1 C.O.; twin 1450 0 coil and soaking 36E11145, se above, but solder tag 
winding of 90 a. Speed of operation to minals 5/- 
500 or more per second. Complete Germanium Power Rectifier 038M, 
with nine- pinbase .. .. 20 /- 300 p.i.v. at 560mA D.C. 10 /6 

Post and packing 9d. per relay. Postage and packing 9d. per rectifier. 

We Buy Special VALVES and TUBES, KLYSTRONS, MAGNETRONS, etc., and High -clear TEST EQUIPMENT and COMMUNICATION RECEIVERS 

FRE IO AMB/ T/O l /S El V O/NEER s 
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
" NO PASS - NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than £25. a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE. 

WHICH IS YOUR 
PET SUBJECT ? 

Mechanical Eng.. 
Electrical Eng., 

Civil Engineering, 
Radio Engineering, 

Automobile Eng.. 
Aeronautical Eng.. 
Production Eng.. 
Building, Plastics, 
Draughtsmanship, 

Television, etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M.I.Mech.E. 

A.M.I.C.E. 
A.M.I.Prod.L 

A.M.I. M.I. 
5.I.O.B. 

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

A.M.Brit.I.R. E. 
City 8. Guilds 

Gen. Cert. of Education 
Etc.. eta. 

PRACTICAL 
INCLUDING 

EQUIPMENt 
TOOLS! 

Tim Basic Practical and ore. 
tic Courses for beginners in 
Radio, T.V., Electronics, Etc., 
A.M.Brit.I.R.E. City S Guilds 

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

Practical Radio 
Radio 5 Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

The hr Elec- 
ironics Division of 
B.I.E. T.( incorporat- 
ing E. M.I. Institutes) 
NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ash for details. 

B.I.E.T. 
SCHOOL OF 

ELECTRONICS 

POST COUPON NOW 
u 

NAME ...... ...._ 

ADDRESS__r_. _ 

Please send me your FREE 156.page 

"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY (incorporating E.M.I. Institutes) 
(Dept. SE/21),29 Wright's Lane, London, W.8 SUBJECT OR EXAM (SE/21Y 

THAT INTERESTS ME -- .. -- 
THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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The Editor doe,- not necessarily agree with the opinions expressed by his correspondents 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
addressed envelope must be enclosed with the coupon from 
page Iii of cover. 

F. M. QUALITY 
SIR, -I wonder if any of your readers feel, as I do, 

that the quality of the received VHF /F.M. 
transmissions of the BBC is somewhat lacking? It 
seems to me that the lower frequencies are thinned 
out in some way so that the roundness of tone is 
missing. I had the opportunity of checking a good 
Continental receiver the other day, which had the 
facilities of separate A.M. and F.M. tuners, with a 
piano -key type switch, so that, for instance, the 
Home Service could be set up on both M.W. A.M. 
and VHF /F.M. and the switch could select either 
almost instantaneously. As might be expected, the 
direct comparison gave a much extended clean top 
on the VHF section, but when this good top was 
reduced (with a top- cutting tone control) to about 
the level of the A.M. response, the thinness of the 
lower frequencies was very marked. BBC TV A.M. 
sound does not seem to suffer in this way, so I 
have a feeling that the ratio detector system in 
common use is falling down on the job somewhere 
-what do other readers think ? -B. D. VAN DER 
SYDE (Parkstone). 

METAL CABINETS 

SIR, -I am an ardent reader of your excellent 
magazine, as like many amateurs I have con- 

structed various pieces of test equipment as des- 
cribed in your pages. However, I find in the trade 
sections a distinct lack of any metal cabinets -an 
essential for signal oscillators, etc -and month 
after month I scan through the adverts hoping to 
see a selection of these cabinets being offered in 
various shapes, sizes and finishes, but to no avail. 
Isn't it apparent to the suppliers, that a real need 
is set up by every amateur who strongly desires to 
build equipment equivalent or sometimes superior 
in performance to that of commercial offerings and 
yet still posessing a professional finish ? -T. H. 
HUGHES (Rhondda). 

SEMI- CONDUCTOR RATING 
SIR, -Owing to the increasing use of semi- 

conductor rectifiers in power supply units, I 
feel that the warning should again be sounded 
concerning NV (peak inverse voltage) ratings. A 
very common mistake is to reckon that, under 
" surge " conditions, i.e. should the load be 
accidentally disconnected the PIV across the 
rectifier would only rise to P414 times the r.m.s. out- 

put of the secondary (or, in the case of a full -wave 
rectifier, of the half- secondary) of the mains trans- 
former. Actually, of course, reckoning the negative 
peak voltage the PIV rises to 2.828 times the out- 
put of the transformer so that in practice the 
minimum PIV rating to be chosen would be for 
safety three times the output of the secondary (or 
half secondary as the case may be) of the mains 
transformer. To give an example, using two 
rectifiers in a full wave circuit and a transformer 
secondary giving 350- 0 -350V, the PIV across 
each rectifier could rise to no less than 
50 x 2.828=989.8V and in the half -wave condition 
using a small 250V transformer the PIV could, if 
the load were momentarily disconnected, rise to 
the high figure of 250 x 2.828 =707V. I feel that 
this warning should be kept in mind to avoid 
expensive breakdowns and even, under certain 
circumstances, serious danger. - A. T. FeRRER 
(Newcastle-upon-Tyne). 

IMPROVING BROADCAST RECEIVERS 
(Continued from page 838) 

in that it would lead to a reduction in the 
highest audio (modulation) frequency which can 
be received. This little exposition on I.F. pass - 
band may be a little confusing to some, .so it is 
best summarised by saying that for most purposes 
any reduction in I.F. passband is very acceptable 
these days in view of the overcrowded state of 
the medium waveband whilst additional gain is 
always welcome. 

Increased R.F. Gain by Untuned R.F. Amplifier 
A typical receiver input circuit is shown in Fig. 1. 

This is shown again in Fig. 2 with the addition of 
an R.F. stage between the original signal 
tuned circuit and the mixer, whilst in Fig. 3, the 
R.F. stage is placed before the original tuning coils, 
the former aerial coupling coil now being con- 
nected into the anode circuit of the R.F. amplifier. 
There is little to choose between the two methods. 
The first method is perhaps neater, but the second 
method may be easier to achieve -particularly 
from the layout point of view. 

R.C. Amplifier 
In Fig. 4 is shown a receiver input circuit which 

does not employ an aerial coupling coil; for this 
type of circuit the additional amplifier must be 
added as in Figs. 2 or 5. Note that the method 
shown in Fig. 5 may equally well be used with a 
receiver which does have an aerial coupling coil. 
It is in fact just a R.C. amplifier with a low load 
resistor to give a good H.F. response, i.e. it is 
virtually a video amplifier. 

(To be continued) 
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Club News E n 

BRADFORD RADIO SOCIETY 
Hon. Sec.: M. T. Powell, G3NNO, 28 Gledhow Avenue, 
Roundhay, Leeds 8. 

"Modern Methods of communication", by E. M. Price was the 
subject of the meeting for November 15th. A "junk" sale was held 
on the 28th of the same month. 

Future Events: 
December 12th- "The development of time measurement ", 

given by W. Barton. 
January 2nd -D. M. Pratt talks on "Amateur receiver construc- 

tion." 
January 16th -"Electronic Organs ", by A. R. Bailey. 

BURSLEM AMATEUR RADIO CLUB 
Hon. Sec.: W. Luscott, 36 Rothsay Avenue, Sneyd Green, 
Hanley, Stoke -on- Trent. 

On October Ist, twenty club members enjoyed a tour of the 
BBC'S television station at Sutton Goldfield. On October 18th, 
A. J. Hodgkinson gave a demonstration and lecture on the G2 
D.A.F. SSB receiver. 

"Aerials and Propagation" was the subject of the lecture of the 
November meeting and was given by Peter Jones. 

Future Event: 
December 20th -"Silvered mica capacitors ", by H. D. Hemmer. 

BURTON -UPON -TRENT AND DISTRICT RADIO 
SOCIETY 
Hon. Sec.: J. Adkin, 25 Huntingdon Road, Stapenhill, Burton - 
upon -Trent, Staffordshire. 

R. Harrison gave a talk on "Constrictors and inductance" on 
October Ilth; and on November 8th, the club held its annual 
dinner at the Midland Hotel. 

Future Events: 
December 13th -1. Elliott talks on valves and how they work. 
January 10th -W. Hazeldeau will give a talk on aerials for re- 
ceiving and transmitting. 

DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, S Uplands Avenue, Little - 
over, Derby. 

Members had a busy November this year, starting with a surplus 
sale on the Ist. On the 15th, G. Morgan gave a lecture entitled, 
"Electronics as applied to telecommunications ". A stereophonic 
tape demonstration was given for members on the 22nd November, 
and on the 25th, the annual trip to the International Hobbies 
Exhibition was held. The month ended with "Open evening" at 
the society's club rooms. 

For the first meeting in December, another surplus sale held 
on the 6th. 

REPORTS OF CURRENT ACTIVITIES 
Future Event: 
December 13th -Open Night. 

MITCHAM AND DISTRICT RADIO SOCIETY 
Hon. Sec.: M. Pharaoh, G3LCH, I Madeira Road, Mitcham. 

The society's transmitter, which took part in the Boy Scouts' 
International Jamboree -on- the -Air, was operated from the head - 
quarters of the 3rd Mitcham, Woodland Way, Mitcham. 

"The manufacture and development of capacitors" was the title 
of the talk given by A. E. Lesse, on October 20th, and on Friday, 
November 3rd, R. C. Hills talked on "Aerials ". 
PETERBOROUGH AND DISTRICT RADIO SOCIETY 
Hon. Sec.: D. Byrne, G3KPO, Jersey House, Eye, Peter- 
borough. 

At the first meeting of the winter session, Mr. R. Houltby spoke 
on direction finding, and the construction of special top -band por- 
table receivers for competing in D.F. contests. 

The annual general meeting was held on November 3rd, and the 
Christmas party on December Ist. 

Future Event: 
January 5th -A talk on aerials. 

ROTHERHAM RADIO CLUB 
Hon. Sec.: S. J. Scarbrough, 25 Crawshaw Avenue, Sheffield 8 

The winter programme began on October 4th, with an inter- 
esting and informative talk given by R. Moore, on transistors and 
transistorised equipment. 
SLADE RADIO SOCIETY 
Hon. Sec.: C. N. Smart, 110 Woolmore Road, Erdington, 
Birmingham 23. 

Recently, members have enjoyed two demonstrations of high - 
fidelity stereophonic sound, one in October and the other in 
November. Mr. K. Gunary gave a talk on October 20th, called 
"Rectifier locomotives for industrial frequency A.C. railway 
traction ". 

The annual general meeting was held on November I7th, and on 
December Ist members heard a lecture on D.F. developments. 
SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Nr. Leeds, 

"Amateur radio receiver alignment" was discussed by H. A. 
Mathias at the meeting on October Ilth. On November 8th 
members met the zonal representative of the R.S.G.B. "Inter- 
ference problems" was the subject of J. C. Belcher's lecture on 
November 22nd. 

Future Events: 
December 20th -Brains Trust. 
January 3rd -Rag Chew. 

TRANSMITTING TOPICS 
(Continued from page 807) 

meter as small readings and sometimes the needle 
kicks up and down. The effects of neutralising a 
P.A. stage can also be seen simply by slipping the 
loop over the P.A. valve (with the H.T. off, of 
course), and tuning the P.A. The oscillations will 
show up on the meter and the neutralising can be 
carried out in the usual way -adding a capacity 
from anode to grid (to overcome the " Miller " 
effect). Although neutralising is usually carried 
out by watching the grid drive meter, a finer degree 
of control can be obtained by using the simple 
unit in Fig. 4. 

If the loop coil is applied to a circuit which is in 
an oscillatory state, the meter will read, providing 
it is not coupled so as to stop the actual oscillation. 
The final design (see Fig. 5) was built up in a 
Bakelite case, but could be well built up in a 
" tin ". Fig. 5 gives the final circuit which is simple 
to construct, requires no calibration and no tuning. 
The circuit is simple and untuned (RFC! and 
Dl); Cl removes any R.F. content in the recti- 
fied R.F. and the output is fed to VR1, a carbon 

potentiometer which controls the output to both 
meter and to the phones (this was found a great 
asset and can be adjusted to a particular reading 
on the scale, for adjustment changes to be seen 
easily). 

To use for R.F. indications it is only necessary 
to place the pick -up wire near the feeder system - 
even inches away -until a favourable reading is 
obtained on the meter scale, adjusting VR1 if 
necessary. Any change in the actual R.F. output 
is clearly seen by a change in the reading. To use 
the unit as a monitor for 'phone working, set it up 
as above and adjust VRI with the switch set to the 
audio position and the gain adjusted for comfort- 
able listening. For use as a field strength com- 
parator, sometimes the pick -wire has to be 
replaced by a longer wire or even by a short aerial. 

For the meter, a 1mA movement is preferred 
but other meters of lower or higher sensitivities 
may be used. Obviously, the lower the f.s.d. of the 
meter, the further away from the R.F. source can 
it be used. R.F. meters with the thermocouple 
removed would be suitable, but the sensitivity 
would be less as these generally have an f.s.d. of 
about 2mA. 

www.americanradiohistory.com

www.americanradiohistory.com


January, 1962 PRACTICAL WIRELESS 

SOUND REPRODUCERS (LONDON) LTD. 
The Transistor Component Specialists 

Dept. P.W. 15, 7 Jepson Road, Forest Gate, 
London E7. (Mail Order Only) 

Our well -known Traveller 
is now supplied with 
printed circuit, 3 top 
quality transistors, 2 diodes 
in latest circuitry ., 

AGENTS REQUIRED 

INTRODUCING ... 
THE ROVER 

The second of our Transistor 
Radio designs. 4 Mullard tran- 
sistors in a circuit specially 
designed around the new AFI 17 
diffused alloy R.F. transistor. 
OC8I D- 20081. Push -pull output 
on printed circuit. Sensitivity 
approx. I m/v per metre. Air - 
spaced tuner. Luxembourg guar- 
anteed at excellent volume (if 
normally receivable). 

Both sets of components have following outstanding features. 
Supplied complete with full Easy -to- follow Instructions. 
Physical layout and theoretical circuits. Sin. Moving Coil 
Speaker. Fully tunable on Medium Waves. Ferrite Rod Aerial. 
Solenoid Wound Coils. Plug in 9 v. Battery. Fully portable. 
No Aerial or Earth required. All components tested and 
guaranteed 12 months. Complete satisfaction or money re- 
funded. All components supplied separately. Instruction 
Book 116 post free. Supplied free with sat of components. 
TRAVELLER TRADE ROVER 

£3.17.6 SUPPLIED £4.19.6 
ALL PARTS and BLUE PLASTIC CASE AS ILLUSTRATED. 
Post and packing 316. "Hook On" personal earpiece with 

instructions 91 -. Battery extra. P. & P. 316. 

SNIPS 
XA10I, 61 -; SB078, 81; XBI02, 91; AFII7, 1216; OC8ID -2- 
OC81, 2216; 6in. Ferrite Rod, } or }in., 119; Litz wire, 3d. yard 
We can supply components for "P.W" Tutor and Mini -Amp. 
Send for List. 3d. Stamp for Catalogue. 

"There is no Virtue 
without Courage 

No Reward without 
Labour" 

Not simply a school motto but at 
B.N.R.S. a creed and a way of life. 
We owe to it all we have and are. 
If you are prepared to make it your 
motto and live up to it, we can 
help you to get to the top. It will take 
time, it will take effort, it will take 
courage, and on top of all this you 
will actually be charged fees. 

If we haven't succeeded in putting you off, 
write for details, today, to: 

Mr. J. SYKES 
(M.I.E.E., M. Brit. I.R.E., M.I.N.) 

Principal: 
BRITISH NATIONAL RADIO SCHOOL 

Red Lion Court, Stalbridge, Dorset 
Britain's premier Radio Correspondence School 
specialising in City and Guilds examinations. 

855 

This fine 12 in. loudspeaker employs a new type of 
double diaphragm assembly (patent application No. 
40667/60). The main cone is moulded from a 
specially formulated soft pulp which reduces break- 
up effects to a minimum. Higher frequencies are 
radiated by a one -piece tweeter cone with its edge 
supported on foam plastic to avoid resonance. 
The moving assembly is supported by a roll sur- 
round, j formed from resin impregnated cloth 
permanently moulded under heat and pressure. 
Together with the high grade synthetic centring 
device this roll surround permits very large cone and 
coil excursions with minimum distortion. I The magnet system is a highly efficient Feroba II 
assembly, giving outstanding performance with 
reduced depth and weight. Furthermore, these new 7 
magnets are very stable and almost impossible to 
demagnetise. 
This loudspeaker covers a very wide frequency range 
and the roll surround permits the use of enclosures / 
down to 1} cu. ft. with good L.F. performance, 
provided the acoustic requirements are met. 
Constructional details of several specially designed 
cabinets are supplied with each unit. 
Some important features of the RS12 /DD: 
Very low bass resonance- Synthetic Centring device 
-Ceramic Magnet -Die -cast chassis -Foam edge 
damping-One-piece HF flare and dome -Soft, heavy 
main 
roll surr uo 

cone d th wool fibres- Airtight impregnated 

RS12 /DD Specification : 

% 

Fundamental Resonance 25 -32 c/s 
Frequency Range 30 c /s -15 Kc /s 
Flux Density 14,000 gauss 
Total Flux 156,000 maxwells 
1) in. dia. Centre Pole 
Aluminium Voice Coil 12 -15 ohms only 
Impedance 15 watts r.m.a. 
Max. Input 30 watts peak 

LI 1.10.0 Tax Free r 
Descriptive literature and cabinet construction sheet 
free on request- 

101)har fed ale 
WIRELESS WORKS LTD 

IDLE, BRADFORD, Yorkshire 
Telephone Idle 1235/6 

Grams; `Wharfdel' Idle, Bradford 

j 
/ 
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MODEL 

127A 
MULTI -METER 

20,000 o.p.v. POCKET-SIZE 
Performance equal to o high priced instrument 

OUTSTANDING FEATURES; 

* Sensitivity 20,000 o.p.v. D.C. 1,000 o.p.v. A.C. * 20 Ranges. * D.C. Current 50 Ç A, to 1 Amp. * D.C. Volts 0.3 v. to 1,000 v. (25 kV by probe.) * A.C. Volts 10 v. to 1,000 v. * 3 Resistance Ranges from 0 -20 megohms 
(self- contained). * Meter 40 S2A 3 +in. arc. * Accuracy D.C. 3%, A.C. 4 %. * Dimensions 51 x 31 x llin. 

PRICE: f 10.O.0 

Write for 
fullest 
details tot 

Complete with instruction Manual 
and interchangeable test prods and 
clips. High quality leather case, if 
required, E1.12.0. 
H.V. Probe for 25 kV ... E4.15.0 

L0.ntt W(,RifkafnyX[N,f aO.í,W6.,pt1,y 

o`',S.yv ,+ W..L' 
aNM Í.,y S 

p 11 4" 
ry /." 1 '. " 

a s s .sa. "e0.Y 4 

1.000. V. D.C. 

25 V,o.c. 

IOV 

100V 

TAYLOR ELECTRICAL INSTRUMENTS LIMITED 
MONTROSE AVENUE, SLOUGH Telephone: Slough 21381 Cables: TAYLINS Slough 

METAL INDUSTRIES GROUP 

"BUILD IT YOURSELF" 
EXPLORE THE WORLD ON THIS 
I -VALVE SHORT -WAVE RADIO 

Total 
Building 

Costs 

35! 
P. & P. 

2r- * Receives speech 
and music from all over the world. 

Construction price includes valve and oue coil 
covering 40.100 metres. Gall be extended to 
cover 10 -100 metres. 
Can be converted to 2 or 3 valve. 
Send 21- for wiring diagram and components 
price list. 

PUT YOUR FAVOURITE PRO- 
GRAMME ON TAPE with the R.C.S. 

TAPE TUNER 
Will operate on all types of 
Recorder. High impedance 
output. Variable Medium 
wave tuning. Triple wound 
Super HiQ coll. Chassie and 
components colour coded. 
Frilly constructed from full 
instruction data and layout 
diagrams. files 3; x lI x lln. 
Total build- 1 P.P. 
ing costs OU - I/6 

Send I ,6 for wiring diagram and 
components price list. 

THIS XMAS 

4 TRANSISTOR PORTABLE 
THE 

"BOBETTE" 
Simple 

MI to Build 

All First 
!r Grade 

Compo- 
nents 

Total 
Building Costs 

P. & P. 

216 aÁ 
A 

A truly portable transistor radio giving A 
full medium wave reception. Incor- 

X porates 5in. High Flux Speaker, push f pull output, first grade transistors, e 
ho High -Q ferrite aerial, socket for car ri 

aerial, pre -tagged circuit board for ïÑ 
easy construction. Attractive two -tone g 

N case. A 
ALL PARTS SOLD SEPARATELY. ill 
Send It6 for itemised price list and full A 
assembly instructions (Free with order). A 

r$iDiáiái°i°v3iéiN2411°a$3`14 -242` 12i Dibmi 7Á2i i 

_. 5.2.6 

EASY TO BUILD 
TWO STAGE TRANSISTOR SET 

THE 

`BIJOU' 
The set that iooks 
like a Radio Set. 

Attractive Case. 
Mini .005 Tuner. High Q Llta Coll. 

Works for month, off 5n.ß Battery. 
Simple to construct in 15 min. 

Total r/ P. & P. 
Building Costs .i - 2t- 

You can't go wrong. We guarantee 
good results. 
Components Price List, Layout Plans 1,6 
(free with order). 

CRYSTAL RECEIVER 
Covering. Medium Wave Band 

IDEAL FOR THE BEGINNER! 
All components including case for 
only 1216. P. & P. 116. 

Easily converted to I- transistor or 2- 
sra -e rránsistor receiver. Send 116 for 
construction details and component 
price list. 

R.C.S. PRODUCTS (RADIO) LTD. II OL ROAD. LON DON, E.I7 
Mail Order only. Trade Enquiries welcomed. 
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Understanding 
POWE R. THE FULL -WAVE 

RECTIFIER CIRCUIT 

Supplies 
(Continued from page 712 of the December issue) By A. Foord 

CieAST month the diode valve and the half - 
wave rectifier circuit were considered. 
The Full Wave Rectifier Circuit 

The half wave circuit suffers from the following 
disadvantages: It only charges the reservoir 
capacitor during every positive wave. If the full 
wave circuit -as shown in Fig 9 -is used, the 
operation is very similar. 

Fig. 9 -A complete H.T. full -wave rectifier circuit. 

The circuit can be regarded as two separate 
diodes -DI and D2 -fed from their own windings 
-N1 and N2 -but having a common load R, and 
components Cl, C2 and L. Alternate half waves 
are rectified in turn as each becomes positive to 
the centre tap. Fig 10 shows the output voltage 
without the output reservoir capacitor Cl. Fig. 11 
shows the output voltage with a reservoir 
capacitor. In this case the action of the com- 
ponents is similar to the half wave circuit, but 
now they are more effective because the principal 
hum componenti is now 100c /s instead of 50c /s. 
Consequently L and C2 do not have to be so 
large for the same ripple voltage as they were 
in the previous circuit. 

Most mains transformers are fitted with an 
earthed copper screen between primary and sec- 
ondary. its purpose is to prevent radio frequency 
signals being passed on from the mains and, 
although the ends of the screen may overlap, they 

should not touch, or the screen will consist of a 
shorted turn, and the transformer will overheat. 
The Full Wave Bridge Circuit 

The full wave bridge circuit is shown in Fig. 12. 
Although valves can be used in this circuit, metal 
rectifiers are normally employed, thus overcoming 
the difficulty of separate heater supplies. Figs. 13a 
and b show that whatever the polarity of the supply 
the voltage across the load is always the same. 
In the absence of any reservoir capacitor the 
average output voltage is 0.636 of the peak input 
voltage. This circuit is commonly used for 
instruments as well as for H.T. supplies, as it 
gives full wave rectification without the use of 
a centre -tapped transformer, and therefore saves 
turns and space on the transformer. 

The Voltage Doubler Circuit 
The action is again evident by considering the 

paths of alternate half waves. It can be seen that 
both capacitors are being charged in the same 
direction to the full peak voltage of the supply. 
(This is shown in Fig. 14.) It will also be seen 
that the capacitors are connected in series with 
the load. 

+ve 

-ve 

A_ 
Time 

Dl conducting D2 conducting 

Fig. 10 -This represents the output voltage from a 
full -wave supply, without a reservoir capacitor or 

smoothing components. 

To indicate the advantage of the voltage doubler 
circuit, an A.C. input of 125V would probably 
give a D.C. output of 300V on load. With a bridge 
circuit, the input voltage would have to be about 
300V root mean square (r.m.$) while for the same 
output (300V), a full wave C.T. circuit would have 
to provide about 600V r.m.s. overall. (Qf course, 
the power taken from the supply would be the 
same, it is only the current that alters.) 

When using the voltage doubler, the transformer 
windings must be thicker to carry the extra current, 
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but this would be more than cómpensated by the 
reduced number of turns. 

Metal Rectifiers 
Metal rectifiers can be used instead of valves 

in all the circuits shown here. Indeed, their use 
is almost essential in some of the circuits. They 
have several advantages, of which the most im- 
portant is that they have no heater supply. They 
can therefore be connected anywhere in a circuit 
without heater insulation difficulties. In addition 
they have an infinite life unless overloaded. They 
can be manufactured in very small sizes and have 
a high efficiency (about 80 %). Metal rectifiers 

+ve 

N 

Fig. 11 (above) -The out- 
put voltage from a full - 
wave circuit with a AC. + 

reservoir capacitor. supply 

Time 

Fig. 12 (right) -A full - 
wave bridge circuit. 

have an oxide coating, and it is this oxide that 
has a high resistance one way and a low one the 
other. In this way they rectify; but their action 
is not perfect, since they have a small reverse 
current. The rectifier has a maximum reverse 
voltage which it will withstand, but if this is 
exceeded the oxide film breaks down; but a 
number of elements can be connected in series 
to withstand any high voltage. 

There are three types of metal rectifiers used 
in power supplies, copper, selenium and silicon. 

The Copper Oxide Rectifier 
This type has a disc of copper as the element. 

One side only has an oxide coating and contact 
is made with this oxide by means of a lead disc. 
Electrons flow best from the copper into the oxide. 

The Selenium Rectifier 
The metal used in thiß type, instead of copper, 

is an aluminium or nickel -plated steel disc, 
which is plated on one side with a thin layer of 
selenium. In this case the current flows easily 
from the aluminium or steel into the selenium. 

The Silicon Rectifier 
This is a development of the study of semi- 

conductors, and uses silicon in its construction. 
Because of the nature of its construction it has 
a very low forward resistance. It is therefore able 
to rectify a large current without dissipating much 
heat, or dropping much voltage. This forms an 
extremely efficient and compact rectifier, and 
u$like the other types of rectifier no cooling fins 
are "required. 

tt 

WIRELESS January, 1962 

Conclusions 
It is possible, when working out power supply 

voltages, to make accurate calculations for the 
effects of reservoir and smoothing components on 
output voltage and hum; but it is usually better 
for the home constructor to work more by trial 
and error. By increasing the reservoir capacitor, 
the H.T. is raised, while by increasing the 
inductance or the smoothing capacitor, the hum 
is reduced. If the reservoir capacitor is increased 
in value, make sure that it is not more than the 

(a) (b) 

Fig. 13 (above) -These diagrams. represent the 
actions of the bridge circuit of Fig. 12. Whatever the 
supply polarity, the load current is always in the same 

direction. 

maximum permitted by the valve or rectifier manu- 
facturer and that an adequate series resistance is 
in circuit with the rectifier. (This is to prevent 
large surges which could damage the valve or 
rectifier.) 

In general, for a given r.m.s. input of xV, the 
bridge fullwave and halfwave circuits, give about 
xV D.C. output; while the voltage doubler gives 
about 2xV D.C. output. This is only approximate, 
but gives an approximation of the output which 
may be expected from power supply. 

(b) 

(c) (d) 

Fig. 14 (a) -The complete voltage doubler circuit. 
(b) -When the supply voltage is as shown in the 

diagram, C2 is charged. 
(c) -When the supply is reversed, CI is charged as 

shown. 
(d) -This shows that the charges on CI and C2 are in 
series and discharge through the load resistor R. 
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The CLARION" Transistor 
Battery 'rape Recorder 

Capstan drive, push- button controls. 
Speed 31 1.p.s., uses 3in. spools. High 
impact plastic case with transparent 
upper. Size: 91 c 5 x 39ín. 
LIST 25 Gns. LASKY'S PRICE, 
with Mike and Tape. '61 

Carr. 7/6. T Gns. 

TRANSISTOR RECORD 
PLAYER 

CAN BE BUILT FOR 

£9.19.6 Carr. free. 
6 v. operation. For all L.P. and stan- 
dard records. All components avail- 
able separately. 
AMPLIFIER. 300 mllliwatts push - 
pull output using two 0071 and two 
0072 transistors. Fully assembled. 
69/8. Knobs, 1/8 extra. P. & P. 2/6. 
LOUDSPEAKER. 30 ohms, 7 x 4in. 
elliptical, matched to Amplifier, 25 / -. 
8 -SPEED TURNTABLE. 6 v.. com- 
plete with t.f. crystal- cartridge and 
two sapphire styli. 79/6. P. & P. 3/6. 
CARRYING CASE. smart two-tone 
finish. 17 x 14 x 59ín. High 49/8. 
P. At P. 7/6. Batteries extra. 

PRACTICAL WIRELESS 859 

TELEFUNKEN STEREO HI -FI AMPLIFIER 
Ai BIG REDUCTION! 
A complete stereo amplifier of unsurpassed quality, 
with inputs for radio, tape recorder, F.M. tuner 
etc.. either monaural or stereo. For A.C. mains 
110, 135, 150, 220, 240 v. Freq. response: 30 c/s to 
40 Eels. Output: 5 watts (21 each channel), but 
actual power fed to speakers equals a normal 
10 -watt amplifier. Bass and treble controls. 
etc. Size: 12 x 9 x 2ín. Green /grey hammered 
enamel with gold trim. New in maker's cartons, 
guaranteed. 

LISTED AT 16 
LASKY'S PRICE `e 19 e6 Post 8/8. 

TRANSISTOR POCKET RADIOS 
THE "TORONTO 3" 

Size 51 x 3 x 11í,5s. Uses 3 transistors plus 
germanium diode, ferrite rod 
aerial. Tunable over 
med. and long 
waves. Can be 
built for 32/6. 
Post 3/-. All 
components available separately. 

32/6 P3/6 

THE NEW "ALBERTA 5" 
Push -pull. 200 milli - 
watts output. Five 
transistors and one 
diode. Min. moving 
coil speaker, ferrite 
rod aerial. Med. and 
long wave. Smart 
plastic case 41 x 3; x 
l; in. overall. CAN 
BE BUILT FOR 59/6. Post 3/ -. All compo- 
nents available sepa- 
rately. Full details. 
circuit diagram 1/6 
post free. Battery 
PP3. 2/6 extra. 

11111111 
11 11 11 11 
11 1111 11 s1111 

59/6 V 
207 EDGWARE ROAD, LONDON, W.2. 

Near Praed St. PADDINGTON 3271/2 
33 TOTTENHAM COURT, ROAD, W.I. 
Nearest Stn. Goodge St. MUSEUM 2605 

BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept. P.W., Edgware Road. 

SOLDERING IRON 18/9 
For lightweight applications. High stable heat characteristics 
assure long life and safety in use. Features a removable handle 
that may be usad to cover the tip and barrel to permit the iron to 
be carried safe)/ even while hot. Complete with vinyl bag, mains 
lead and plug. Total overall length 10 } (64" when not in use) 

CARR. 
FREE 

15/- TUBES 
1 EX- RENTAL 15 
WORKING and GUARANTEED 

CARR. 5/ -. 

35/- 
36(24, 14KP4. 
Wonderful 
Offer. 

Working & Guaranteed. 
CARR. 5V -. 

P.P. COMPONENTS LTD. 
c/o 623 Romford Road, Manor Park, London, E.I2. 

STAMP FOR FREE LIST. Regret Mail Order Only. 

SURPLUS RADIO SUPPLIES 
2 LAING'S CORNER, MITCHAM 

SURREY 

SEND TO -DAY FOR OUR CATALOGUE 

400 BAIIGAINS 
At prices below manufacturing cost. Price 116, 

post paid. 

Crystal Deaf Aid Earpieces. Suitable for 
Crystal Sets, 51 -. Complete with Jack Plug and 

Socket, 716. I Postage. 

Become a Television 
expert this easy way 

The Bennett College offers you a complete course 

THE Bennett College offers you personal tuition in a 
course that's non -mathematical and particularly 

easy to follow. It contains clear diagrams which cover 
everything you want to know from beginning to end 
(and even includes the basic principles of sound radio 
if you wish). 

The complete home -study course covers everything: 
Production of the signal, scanning and reproductiorí of 
picture from signals. Aerials, types and purpose. The 
cathode -ray tube. Time -base oscillators, and output 
circuits. Synchronisation. Video frequency amplifiers. 
The TV tuner, turret incremental, etc. Television test 
gear. Television faults. 

For more details, please fill in the coupon below. 
Your studies cost very little and the book you need is 
included in the cost. 

To THE BENNETT COLLEGE (Dept. A 104NTV, Sheffield) 
Please send me details of the new 

TELEVISION SERVICING COURSE I 
NAME 

ADDRESS 

AGE _ AV' ______ANY mi 
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RECEIVERS & COMPONENTS 

COMPONENTS. VALVES, Tubes, etc. 
Write or phone for free list. ARION 
TELEVISION, 4 Maxted Road, Peck- 
ham, S.E.15 (New X 7152). 

" HEATHKITS" can now be seen in 
London and purchased on easy terms. 
Free brochure. DIRECT TV REPLACE- 
MENTS LTD.. Dept. PW /7/12, 138 
Lewisham Way, S.E. 14. Tideway 6666. 

A.1. BARGAINS, all post free. Table/ 
Hand srystal mikes, brand new 19/6. 
Reclaimed valves all tested. 6D2, 
EF50, SP61, P61 1/3. EF80 1/6. 6F13. 
6P25. Z77, PEN45 1/8. 10P13. B36. L63 
313. PY31, PY81. PY82, PL33, PL81, 
PL83, PI.82, ECL80 4/3. PZ30, EBF8O. 
4/3. 10% reduction on dozens. Few 
of last month's bargains available. 
C.W.O. A.1. RADIO COMPONENTS. 
14 the Borough, Canterbury, Kent. 

CRYSTAL SETS, sensitive, selective. 
in luxury Rexine covered case. 18/8 
complete, p and p 1 / -. RADMORE. 
lia Westmorland Street, Wakefield, 
Yorks. 

SPEAKER REPAIRS. Cones/Fields 
fitted. Clock Coils Wound. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

TRANSISTOR SETS. 0044, 20045, 
0081D, 20081 35/8. 0044 0 / -, 0045 
8/0. 0071 8/3. XAf02 9/-, XA101 
8 /S. XB103 8 /3. Red Spot 3/6. White 
Spot 4/-. Diodes General 11- 0A79 
3 / -. 0A70 3 / , 0A71 2/0. 0A81 2/9. 
GEX34 2/0. Ear Pieces complete with 
plug and Jacks 100. 250 and high Z 
7 /0-each. Min. Caps 1 to 32MFD 1/9 
each. P. and P. paid by CHAPPLE 
RADIO, 107 Neasden Lane, N.W.10. 

TUBES -VALVES-SPARES 
TUBES 4 mon. Guar. FITTED FREE 
9-10 -12ín. 30/-. 141n. 40 / , 17in. 50/ , 
VALVES. 500 in stock. 1,000 types. 
All set tested b80 before despatch. Examples: 
SUA 4/6 EBC41 6/- N37 4/8 
5V4 4/6 EBC90 4/6 N108 10 /- 
584 4/6 EBFBO 6/- PCC84 4/6 
6AÚ8 4/8 EBL31 12/6 PCF80 4/8 
6AQ5 4/6 ECC81 3/- PCL82 4/6 
6BA6 4/6 ECC82 3/- PenA4 5/- 
6ßE6 4/6 ECC83 3/- PL38 10/- 
6246 10 /- ECC84 4/6 PLR 4/6 
60W6 4/6 ECC85 4/6 PL82 4/6 
6008 17/6 ECC91 4/6 PL83 4/6 
6056 4/6 ECH35 6/- PY31 4/6 
609 6/- ECH42 6/- PY80 4/6 

6L 8 4/6 
ECF80 

416 PY82 4/6 
6P25 4/- ECL82 6/- PZ30 4/6 
6V6 4/6 EF80 2/- 819 7/6 
6X4. 4/8 EF86 4/6 MU14 5/- 
7S7 4/6 EF92 4/8 T41 2/- 
7Y4 4/6 EL38 4/6 1122 4/6 
1002 6/- EL81 4/6 U24 7/6 
10F1 3/- ELIO 4/8 1/25 10/- 
10P13 

6/- E81 4/6 U31 14/6 
2011 6/- EY86 4/6 UM 4/6 
20P1 4/6 FC4 5/- U191 7/6 
20P3 6/- KT36 4/6 U281 6/- 
185BT 12/6 KT66 7/6 0801 12/6 
336 4/6 8T81 4/6 01.41 4/8 
DDT4 5/- KT88 7/6 UL44 6/- 
Most Pre -war 4, 5, 7 and 9 pin valves of 
British, European and Amer can manufac- 
ture, 5/- each. Postage and packing 6d. 
per W TRANSISTORS Red Spot 2 /6. 0C45, 
0072. 0076, 7 /6. 0035 (1 watt power), 00201 
(Silicon) 20/ -. Postage 3d. each. 
SPEAKERS: bin. 5/ -. Postage 2/ -. 
LINE OUTPUT TRANSF. from 20 / -. 
CONSTRUCTOR'S PARCEL. 2lbs. assor- 
ted components from TV Sets, resistors, 
condensers, pots, electrolytics, valve - 
holders, etc. 7/6. Postage 2/6. 
VALVE PARCEL. 12 valves, all different, 
as taken out of TV sets, ideal spares. 8/8. 
Pdet and Packing 1/6. 
Send "stamp with enquiries or for full list 
of 1000 valves, tubes, transistors. etc. to: 
"ST. JOHN'S RADIO ", 3 Jews Row. 
London SW18. Phone: VAN 8822 

RATES: 6/6 per line or part 
thereof, average live words to line, 
minimum 2 lines. Box No. i/- extra. 
Advertisements must be prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless," 
Tower (louse, Suuihampton St., 

London 1V .C.2. 

TELEVISION TUBE SHOP 
now stock 

Tubes for every make of set 
OVER 600 TUBES IN STOCK 

2 inch Mullard type ... E4. 5.0 
2 inch Mazda type ... ... 64.15.0 
4 inch Mullard type ... 65. 5.0 
4 inch Mazda type ... ,., 65.10.0 
5 inch Mazda type .. ... 65.15.0 
6 inch G.E.C. & Mullard type 66.12.6 
7 inch Mazda & Mullard type 66.10.0 
7 inch G.E.C. & Brimar type 66.15.0 

21 inch Mullard type ... O. 0.0 
Add 10 /- for insured carriage to your 
door within 48 hours, or 5/- via B.R.S. 
Terms 62 down (plus carriage). 
All tubes tested before despatch and 
guaranteed for 12 months. Guarantee 
cards enclosed with each tube. 
Special Purchase of I10 °, 17 inch 
tubes - 
Slight mark, Guaranteed for 12 months: 
Mazda CME 1703l replace AW43-88, 
GEC 7405A J 66. 
Shop Soiled Tubes. 
(Slight scratches or marks) Guaranteed 
12 months. Ideal for second set. 12in. 
3/18, 3/31 3716. MW3I -74 501 -, I4in. 
MW 36-44 5216. CRM141 551 -, 17ín. 
CRM171, MW 43 -64 60f -. 
Others available from time to time. 
Please enquire. 
Service Engineers 
Our Rebate Scheme shows real savings 
-send for details. 

Television Tube Shop 
48 Battersea Bridge Road, S.W.I I 

BAT 6859 
Just South of the Bridge. Open 

Saturdays until 4 p.m. 

Variable Condensers, transmitting types 
2000 v. spacing. 7, 40, 60, 100 or 150 mmt. or 
2 x 2.5 or 2 x 40 mml. All 7/6 each (1/6). 
Electrovoice Type 600 moving coil micro- 
phones with push to talk switch and cord 
70/- (3 /6). T -17 microphones with switch and 
cord 40/- (2/8). Post Office Table type 
carbon microphones, 12/6 (2/6). Meters 
6 x 4ín. flush 0/1 m/a calibrated 0/30. 30/- 12/6). 
Miniature lain. die. flush 0/1 m/a calibrated 
30 divisions 0 /60, 30 /- (1/6). Helical Poten- 
tiometers, 5000 ohms 8 turns 12/8 (1 /6). 
Miniature Scaled Relays 1700 + 1700; 700 
145 + 145 or 2.6 ohms all 7/6 each (1 /6). TA -12 
Transmitters 85 (10/ ). AM- 26 /AIC Ameri- 
can Amplifiers with 4 valves and dyna- 
motor for 28 v. 5 watts output, 25/- (51 -1. 

40 PAGE LIST OF OVER 1.000 ITEMS IN 
STOCK AVAILABLE -KEEP ONE BY YOU 

24 v. IA Smooth D.C. Supply. Comprising 
transformer, metal rectifier, choke, con- 
denser input 200 /250 v. A.C., the four 27/6 
(3/6). Audio Transformers, Bendix, R.C.A. 
or G.E.C., Mike 7/8 (1/8). Interstage 7/6 (1 /6). 
ET -4336 Drive 15 /- (3/6). 50 watts Bendix 
15/- (3/6). 85 watts Woden 40/- (7/6). 200 
watts G.E.C. 65/- (7/6). P.O. Racks 5ft. high, 
19ín. wide 55/- (10 / -), Rectifier Sets 200/250v. 
A.C. to 110 v. 750 m/a or 50 v. IA In metal 
cabinets 59/6 each (7/6). Chokes, high 
quality, guaranteed plus 50% continuous 
rated 11H. 270 m/a 15 /- (3/6). 20H 400 m/a 
20/- (5/ -). Morse Keys American J -47, 5/- 
(1/6). British enclosed 7/6 (2 /6). 

We have large quantities of "bits and 
pieces" we cannot list -and invite 
your enquiries -we can probably hebwevery one answered. 

Amount in brackets are carriage England 
and Wales. 

P. HARRIS, ORGANFORD, DORSET. 

RECEIVERS & COMPONENTS 
(continued) 

KINGSLAND 
ELECTRONIC COMPONENTS 

Stupendous Offers 
Sin. Speaker. new. 3 ohms., 15/9. 
High gain Transistors and Ferrite Aerials 
8/9 each. Diodes. 119. All with circuits. 
XA116 Transistors. Ideal I.F. amp. 455 k/oe. 
or L.F. driver. gain 12.5.5/6 each. 
New. lightweight Headphones, 2000 ohms. 
General use. adjustable ready for use. 14/6. 
Driver and Output Transformers, sub- 
miniature, 10 /8 pair, Volume controls, 
edgewise movement with switch 5K, 20K. 
1 mega. miniature, 8/6 each. 
Earpieces, crystal 9/6. Magnetic. 9/- 
complete with sub-miniature Jack and 
Socket or Jack and Socket, only 3/9. 
P.W. Pooket 6 Transistor Kit. Complete 
with printed circuit, cabinet. transistors 
and speaker. Osmor designed kit and full 
instructions, all parts guaranteed new. 
This is the Kit for the Ambitious con- 
structor. -29.10.0. 
Try our surprise pack of accessories, if not 
satisfied return within seven days and 
money will be refunded. 7/8, P. & p. 2/8. 
6 assorted voltage droppers, 5 / -. P. & p. 1/6. 
100 assorted condensers. 6 / -. P. & p. 1/9, 
6 volt or 12 volt vibrators. 3/8 each p. & p.193. 
Mike and pick -up transformers ideal for 
baby alarms, 4/6. P. & P.1 /-. 
6 assorted potentiometers. 5 / -. P. & P. 1/9. 
50 assorted resistances and condensers, 
6 miniature valve holders. 2 tag stripe, 40 
separate contacts each 4/9, P. & P. 1 /9. 

182 KINGSLAND RD. SHOREDITCH, 
E,2. Tel: SHO 6572. Sorry( U.R. only. 

NEW AND Surplus Valves, fully 
guaranteed. S.A.E. for List. Also 
Reclaimed Valves, perfect, 5/- maxi- 
mum. Genuine bargains, valves 
bougnt. LEWIS, 46 Woodford Avenue. 
Ilford, Essex. 

In Scotland 

RENVUE 
for Better Value 
COMPLETELY REPROCESSED TUBE 

(NEW GUN, RESCREENED, 
ALUMINISED) 

12.6v. and 6.3v., 0.3 amp., - 

17 and 15in. Types ... 66.10.0 
12.6v. and 6.3v., 0.3 amp., 

14ín. Types ... ... ... E6. 0.0 
12v., 15in. Types ... ... ,.. E7. 0.0 
2v., 12 and 15in. Types ... ... 66. 0.0 

Electrostatic 90 degree and 110 degree tubes 
I0 /- extra. Carr. paid. 

llin. BBC and STV Receivers ... 619.0.0 
COMPLETELY OVERHAULED AND 
FITTED WITH PROCESSED TUBE 
STV and BBC I4in. Receivers ... 62.10.0 
COMPLETE WITH VALVES AND TUBE. 
CALLERS ONLY. CARRIAGE EXTRA. 

OPEN SATURDAY AFTERNOON 

Renfrew Electronics Ltd. 

Anderson Drive 

Renfrew Scotland 
Tel.: Renfrew 2642 

s. 
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RECEIVERS & COMPONENTS 
(continued) 

LEADER RADIO 
REPAICO MINI -7 

The amazing now transistor set for the home 
constructor. Seven transistors, superhet circuit, 
fully tunable over long and medium wave. Equal to 
any manufactured set. Kit complete with instruc- 
tion data (excluding battery) 810.0.0 

REPANCO MINI -4 
The popular pocket four transistor superhei. 
Bize 51 x 30 e lrt/rsin. with prealigned colle and 
transformers. Slin. high flux speaker, ferrite slab 
aerial. Easy to build. Kit complete with Instruction 
data, less battery 66.19.8 

CLARION TRANSISTOR TAPE RECORDER 
Amazing reproduction. Push button controls. 
&peed 31 Lp.s. Uses Sin. spools. Size 93 x 5 x 3in. 
Powered by U2 batteries. Complete with mike and 
tape. Only 16 ens., Including cart. 
COLLARD STUDIO TAPE DECK. 3 motors, 3 
speed, only 611.7.6. S.A.E. with enquiries. 
THE TELETRON TAIEJACK (Transistorised tuner) 
Converts your tape recorder into a high quality 
Radio Receiver. Recording of Radio Programmes 
directly on tape. High sensitivity. 86.9.0. excluding 
PP4 battery. Carr. 2/4. 
73 VISTA WAY, KENTON, HARROW, MIDDX. 

Phone. WOR 451.2. 

KITS BUILT, tested details S.A.E. 
" Good Companion ", ready built 
£11!18'6. Part exchanges. J. 
KINDER, 6 Hooker Road, Heartsease, 
Norwich, Norfolk. 

FOR SALE 

ASK your dealer for American Ferro - 
dynamics. "Brand Five " Recording 
Tapes -the best tape value! 

100 MICRO -AMP METERS, brand new 
and boxed, manufactured by well - 
known maker, 4 1in. x 3 }in. - 350 
ohms Internal Resistance. Scaled as 
follows: 0-30 MW.. 0 -1 Watts, 0 -20 
Watts, 0 -12 Volts, 0 -200 Volts, 0 -100 
Micro -amp. A first class instrument 
at 38/6. Limited supply only. 100 
Micro -amp Meters 24in. round - 620 ohms Internal Resistance. Few only at 22/6. Mains Transformers. size 
24in. x 2 11.n. x 24in. Input 0- 200 -220- 
240 volt. Output 50-0-250 volt, 25ma, 
0 -6.3 volt, 1 amp 8 /6. Orders over £1 post free -under add 1 / -. BOLD & 
BURROWS LTD., Verulam Road, St. Albans, Herts. Telephone St. Albans 
50717. Personal callers welcome. 

51N. ELAC 3 ohm Speaker 7/8. } amp Cartridge Fuses 5/- 100. Resistors 
5/- 100. Condensers 5/- 100. 5k Pots 
WW 1/.. Small Transmitter Chassis, less valves 2/8. All post free. E. R. 
NICHOLLS, 33-35 Carrington Field 
Street, Higher Hillgabe, Stockport. 

FOR SALE (continued) 

12 CHANNEL 17in. Television Receivers 
in good order £15 each. C.W.O., 
carriage 20/ -. S. BURNS, 1 Harewood 
Drive, Ilford. Essex. 

SOUND VISION 
BARGAIN PARCEL 

Electrolytic Condensers, Volume Controls, 
assorted Condensers, etc. L2 value for Sf -, 
P. & P 6d. 
Red Spot, 31 -; White, 319; Yellow (6 volt), 
213; Yellow /Green, 319; Red /Yellow, 5f -; 
STC /TS I (OC71), 4f3; TS 17 (0072), 6f- each; 
XAI01, 102, XB102, 103, B1 -; OC8ID 616; 
0081, 7/6; OC170, 1016. P. & P. 6d. 
E.M.I. 4 -SPEED PLAYER and P.U., 
89/6. P. & P. 216. 

"VERDIK QUALITY TEN" 
10 watt, push -pull ultra linear Hi -Fi 
amplifier with pre -amp control. OUR 
PRICE E14 í9s. 6d. P. & P. 7,6. 

MARTIN RECORDER KITS 
Model 'C' for Collaro Deck, Ell I ls. Od. 
P. & P, 2f6. 
Collaro Studio 3 -speed Deck, LII 15s. Od. 
P. & P. 51 -. 
Dynamic Mic. DM -175, 4916. P. & P. 2/6. 

JASON F.M. TUNER KITS 
F.M.T.I with valves L6.í0.0 
F.M.T.2 with valves ... 17.17.6 
F.M.T.3 with valves, powered ... 112.0.0 

PRINTED BOARDS 
L s. d. 

Mullard 3 -3 ... ... 6 0 
Mullard 5 -10 .. 11 9 P. & P. 
Mullard Stereo 5 -IO ... I 3 6 6d. 
Mullard 5 -20 11 9 J 

Illustrated Catalogue I! -. 
137 MOULSHAM STREET 

CHELMSFORD, ESSEX 
Phone 56815 

AMERICAN MAGAZINES. Year's sub- scription ' Electronics World ' 43/ -; 
' Radio Electronics ' 49/6; ' Audio ' 
35/ -. Specimens 6/. each. Full cata- 
logue free. WILLEN LTD. (Dept. 40), 
9 Drapers Gardens, London, E.C.2. 
VHF UNIT. Ready built Front End 
F.M. unit. Coverage 85- 100Mc /s. I.F. 
10.7Mc /s. Single valve (ECC85). Price including circuit and data but with- out valve, £2/1213, plus 2/- postage. 
VHF TUNER UNIT, ready built with - out dial and valves. Price, including circuit and data, £8/18/0, plus 3/6 postage. Delivery ex stock. 

(DEPARTMENT E /2) 
ROTOPONS LIMITED, 

54 BEDDINGTON LANE, CROYDON, 
SURREY. 

....*:?'._ 

I6P78 -POR STEREO 
OR MONAURAL 
48Iu. wide, record storage. Con. à 
trot Panel. Deck 170 e lain. 

k. 
or n grille. Cash Pelee 

í8 
822.10.0 

or 14, Delivery 
payments of 21/8 

monthly. very 15/- Write for Catalogue. 

CABINETS, ENCLOSURES and 
EQUIPMENT by STAMFORD 

Cash Aire )"chase 
SPEAKERS Dpet. 18mthe. 

Axiatte .. 68.15.4 27/8 8/6 
Axiom 110 25, 2.5 20/8 4/11 
Axiom 300 ., 811. 5.9 45/2 10/10 
WB HF 1012 25. 2.8 20 /8 4/11 
loin. Golden FSB 68.10.8 84/2 8/2 

MOTORS 
Gored 210 Mono 218. 7.2 58/8 12/9 
Garrd 4 HP Mono 819.18.2 79/8 19/- 
Oared TA Mk. II, 

Mono .. 89. 3.8 88/9 8/11 
CHASSIS 

Armstrong 208.. 623.16.0 95/- 22/8 
Armstrong Jubilee 831.15.0 127/- 80/4 
Armafg Stereo 55 833.15.0 185/- 82/3 
Armst'g Stereo 12 644.15.0 179/ - 42/9 

TUNERS 
Armstrong ST3.. 828.10.0 114/. 27/3 
Rogers Switched 118. 7.3 615/9 15/8 
Rogers Variable 226. 9.8 108/- 25/4 

A. L. STAMFORD Áett 
8486,98 WEYMOUTH TERRACE 
HACKNEY ROAD, LONDON, E.B. 

FOR SALE (continued) 

100 BAYS of Brand New adjustable 
Steel Shelving. 72in. high by 341n. 
wide by 12in. deep, stove enamelled 
dark green. Sent unassembled. Six 
Shelf Bay- £3/15/.. Sample delivered 
free. Quantity discounts. N. C. 
BROWN LTD., Eagle Steelworks, 
Heywood, Lancs. Tel: 69018. 

MAKERS' SEALED CARTONS 
GARRARD R.C. 210 ... ... E9. 8.6 
NEW GARRARD "AUTOSLIM" 

4 -SPEED CHANGER ... ... E8. 5.0 
B.S.R. UAI4 17.15.0 

B.S.R. TU9 ... E4. 5.6 
B.S.R. Tape Deck ... 17.10.0 
COLLARO Tape Deck ... ... E8.10.0 

Valves, Transistors, Condensers, 
Etc., Etc. 

AUTUMN LIST NOW READY 

H. F. JAMES 
21 Claremont Road, Twickenham, 

Middlesex. 
Tel. POPesgrove 3579. 

CAR CIGARETTE LIGHTERS 6 or 
12V 8 /8. WHITSAM ELECTRICAL, 
18 Woodrow Glose, Perivale, Middx. 

WANTED 
WANTED. TEST GEAR, Meters, 
Valves, Components, Communication 
sets, Amplifiers. HUGGETTS LTD., 
2 -4 Pawson's Road, West Croydon. 
Surrey. 

WANTED NEW valves and transistors. 
any quantity. S. N. WILLETS, 43 
Spod Lane, West Bromwich. Staffs. 
Tel: WES 2392. 

WANTED VALVES 
All types for prompt cash. Must be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

NEW VALVES bought, state price. 
A. D. A. MANUFACTURING 00.. 172 
Alfreton Road, Nottingham. 

NEW VALVES WANTED 
Any type, any quantity 

CASH PAID 
R.S.T. 211 Streatham Road, 

Mitcham, Surrey. 
Telephone: MITCHAM 6201 

HANDICRAFTS 
JEWELLERY Simply made. Brooches, 
Rings, Marcasites. List Free. WEBBS, 
46 Burnway, Hornchurch, Essex. 

(Continued on next page) 
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MISCELLANEOUS 

DIAMOND MNSTYLI 

D4 O 
FOR DIAMONDS 

Manufacturer's offer to users -send us your old stylus arm and we will retip with 
finest Transcription quality Diamond. 

To ensure beet produotion every Diamond is inspected for finish and radius with 
500 magnification. 

FOR f 1.0.0 ONLY 
Or we will supply complete with any stylus arm for £1 5s. Od. Tax Paid and will 

despatch within 48 hours of receipt. post free. 
All Diamonds are Guaranteed for One Year. 

(Sapphires also supplied 4/6 Tax Paid) 
Mail Orders to:- Dasco, Frith Park, Tadworth, Surrey. 

ELECTRONIC MUSIC ? - 
Then how about making yourself an 
electric organ? Constructional data 
available -full circuits, drawings and 
notes. It has 5 octaves, 2 manuals and 
pedals with 24 stops -uses 41 valves. 
With its variable attack you can play 
Classics and Swing. 
Write NOW for free leaflet and further 
details to C. & S., 20 Maude Street, 
Darlington, Durham. 

BOOKS & PUBLICATIONS 
FIND TV SET TROUBLES IN 
MINUTES from that great book 'The 
Principles of TV Receiver Servicing' 
10/0 all book houses and radio whole- 
salers. If not in stock, from Secre- 
tary, I.P.R.E., 20 Fairfield Road, 
London, N.8. 

SERVICE SHEETS 

SERVICE SHEETS for all makes of 
radio and TV, 1930 -1962. Prices from 
1 / -, with free fault -finding guide. 
Catalogue of 6.000 models 1/6. 125 
Radio/TV sheets covering 370 popular 
models 20/ -. S.A.E. inquiries HAMIL- 
TON RADIO, Western Road, St 
Leonards, Sussex. 

38 SET WALKIE TALKIE 
CIRCUIT INFORMATION 

lignment procedure. Faults. Components. 
Diagrams etc. P.O. 5f -. 

18 SET TRANSMITTER RECEIVER 
CIRCUIT INFORMATION 

Description. Operation. Values. Diagrams. 
Tests, etc., P.O. 51 -. Your address in block 

capitals, please. 

CAMPBELL 
Everland Road, Hungerford, Berks. 

SERVICE SHEETS. Radio and Tele- 
vision 4/- each, list 1 / -. All old and 
modern receiver sheets available. 
Faultfinder files 2/- each. List now 
available 1/ -. KAYBRO PUBLICA- 
TIONS, 44 Old Bond Street, London 
W.1. 

SERVICE SHEETS. Radio and TV 
47. each. List 1 / -. All orders des- 
patched on day received. Also 
manuals for sale and hire. S.A.E. 

ptbTunbridge 
RADIO. 29 Church 

Read W Kent. 

AL 

SERVICE SHEETS, Radio. TV, 5,000 
models. List 1/. S.A.E. enquiries: 
TELRAY. 11 Maudland Bk., Preston. 

SITUATIONS VACANT 

SITUATIONS VACANT 
. (continued) 

CITY AND GUILDS (Electhrical, etc.) 
on " No pass -no fee " terms. Over 
95% successes. For details of Electri- 
cal Engineering. Applied Electronics, 
Automation etc., send for our 148 - 
page handbook, free and post tree. 
B.I.E.T. (Dept. 242A), 29 Wright's 
Lane, London, W.8. 

TV AND RADIO, A.M.Brlt.I.R.E., 
City and Guilds, R.T.E.B. Cert., 
etc., on ' No pass -no fee " terms. 
Over 95% successes. For details of 
exams and courses (including 
practical apparatus) in all branches 
of Radio. TV and Electronics, write 
for 148 -page handbook, free. B.I.E.T. 
(Dept. 2420), 29 Wright's Lane. 
London, W.3. 

A.M.I.Mech E., A.M.Brit.I.R.E., City 
and Guilds G.C.E., etc., brings high 
pay and security. " No pass - no 

tterms. Over 95% For 
f m an cousin 

branches of Engineering. Building. 
Electronics, etc.. write for 148 -page 
handbook, free. B.I.E.T. (Dept. 242B), 
London W.B. 

Training for engineers 
in the 

Electricity Supply Industry 

The Electricity Supply Industry employs 18,000 electrical and 
mechanical engineers in all parts of England and Wales. They 
are responsible for generating electricity in the power stations, 
transmitting it over the Grid, and distributing it throughout the 
country. To keep this key force up to strength as older staff 
retire and sales of power rise, the industry needs each year to 
recruit several hundred young men to its technical training 
schemes. 
Five -year apprenticeships are available to school -leavers who 
hold either a good Ordinary level G.C.E. including maths, 
English and science, or two Advanced level passes in maths and 
physics, plus a good G.C.E. at "O" level. Training is by means 
of planned practical experience, combined with day or 
"sandwich" release leading to an engineering qualification. 

Two -year traineeships are offered to graduates holding a degree 
in electrical or mechanical engineering from a British university. 
Training provides extensive and varied practical experience and 
satisfies the requirement of the professional institutions. 
Traineeships are also offered to holders of an engineering 
diploma, and their training will be planned to take into account 
their previous practical experience. 
On satisfactory completion of training, all apprentices and 
trainees are guaranteed employment in this essential and 
expanding industry. A wide range of careers is available, in 
many types of engineering, including research and commercial 
development. 

For further information write to: 
The Education and Training Officer, 
The Electricity Council, 155 Winsley Street, London, W.1 
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Make 
your hobby 
your career 
In today's R.A.F. 

you can work on some 
of the most sensitive 

electronic equipment 
ever made 

Servicing electronic computar 
for Cornet simulator 

The man in this photograph is an instrument fitter at work. At 
least, it's called work, but to him it has the fascination of a hobby -a paid hobby at that. Still, he's an enthusiast; anything 
to do with electronics and he's not happy until he's ferreted out 
all the secrets. And there are plenty of secrets in the R.A.F. In 
fact, you don't really know what advanced equipment is until 
you've handled some of the R.A.F. stuff. 
If you have the flair that makes the born electronics man, the R.A.F. offers you a satisfying career. You will get a skilled training 
that is yours for life. You get paid well, you live well -and you 
may travel anywhere in the world. There's no doubt about it, -the R.A.F. gives you a secure career -and an adventurous one. 

THE FUTURE IS WITH THE R.A.F. 
-- 

ïé Royal Air Force 

Fill in this coupon and you will be sent, without obligation, a free copy of The 
Man on the Ground ", an illustrated booklet giving details of all R.A.F. trades. 

NAME 

ADDRESS 

DATE OP BIRTH, 
Send the completed coupon to, 

R.A.P. Careers Information Centre (PW 116C). 
Victory House, Kingsway, London, W.C.2. 

SITUATIONS VACANT 
(continued) 

PHILIPS ELECTRICAL LIMITED 
45 Nightingale Lane, Balham, S.W.I2 

ELECTRONIC ENGINEERS 

required for our Medical X -Ray servile and 
installation department. TV radio or radar 
engineers would be considered. Applica- 
tions to the Personnel Officer at the above 
address, or telephone Kelvin 7766 for 
appointment. 

EDUCATIONAL 
LEARN RADIO AND ELECTRONICS the new and practical way! Hosts of absorbing experiments carried out at home under expert guidance to teach 
you Radio in a new. enjoyable and interesting way. Construction, ser- vicing and fault -finding on equip- ment made easy for the first time! No previous experience needed. No mathematics used. Free brochure from: Dept. 11 P.W., RADIO - STRUCTOR, Reading. 

WIRELESS. See the world as a Radio Officer in the Merchant Navy; short training period; low fees; scholarships, etc.. available. Board- ing and Day students. Stamp for 
prospectus. WIRELESS COLLEGE. Colwyn Bay. 

" HOW AND WHY " of Radio and Electronics made easy by a new, non- maths practical way. Postal instruc- tion based on host of experiments 
and equipment building carried out at home. New courses bring enjoyment 
as well as knowledge of this fascinat- ing subject. FREE brochure from: Dept. P.W., 12 RADIOSTRUCTOR. 
Reading. 

TRAINING IN Radio and Television 
Servicing, Next full -time One Year course commences on 3rd January. 
Recognised by R.T.E.B. for new Radio and Television Servicing Certificate examinations. Details from: THE PF.MBRIDGE COLLEGE OF ELEC- 
TRONICS. 34a Hereford Road, London, W.2. 

X_ -b ±1./b2-4ac 

2a 
DON'T FUMBLE 
with Formulae. 
Master Mathema- 
tics quickly and 
easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

II I I F Dryden Chambers, Oxford St. 
London, W.I. 

Name 
Address 

u.uuuuu 
(Continued on next page) 
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EDUCATIONAL (continued) 

RADIO & TELEVISION SERVICING. 
Home -study courses with special 
schemes of practical work are avail- 
able from the Pembridge College. 
(1) Introductory course for beginners. 
(2) More advanced courses covering 

new R.T.E.B. Intermediate Certi- 
ficate. 

Retails from: THE PEMBRIDGE 
COLLEGE OF ELECTRONICS, 34a 
Hereford Road, London W.2. 

Radio 
Television 

á: Electronics 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
R.T.E.B., etc. Also Practical 
Courses with equipment. No 

books to buy. 
Write for FREE prospectus 

stating subject to 

I.C.S. 
(Dept. 541), Intertext House, 

Parkgate Road, London, S.W.II 

THE Incorporated Practitioners in 
Radio and Electronics (I.P.R.E.) Ltd., 
Membership Conditions booklet 1 / -. 
Sample copy of I.P.R.E. Official 
Journal 2/- post free. Secretary, 20 
Fairfield Road, London, N.S. 

ELECTRONICS 
Key to YOUR future? 
An exciting career - A new Hobby - 

Your own spare or 
full -time BUSINESS! 

New experimen- 
tal course in- 
cludes big kits 
for building test 
gear and a com- 
plete AM /VHF 
receiver. 

FREE brochure from 

RADIOSTRUCTOR 
DEPT. E77, READING, BERKS. 

SOUND RECORDINGS 

RECORDING TAPE, save up to 30%. 
send for list; also 50 second -hand 
recorders in stock. -E. C. KINGSLEY 
& CO., 132 Tottenham Court Road, 
London, W.I. EUS 6500. 

THE FAMOUS " TELEFUNKEN" 
TAPE HEADS. 30/20 Kcs. TWIN 
TRACK. RECORD /REPLAY AND 
ERASE. BRAND NEW 30'- The Pair. 

LIST 5 Gns. 

A. Fanthorpe Ltd., 6 -8 Hepworth's 
Arcade,iyHull, Yorkshire. 

EDDY'S (NOTTM) LTD. 
172 Alfreton Road 

Nottingham 
New or Surplus VALVES 

Guaranteed and Tested by Return Post. 

AC2/ 
PENDD 

7/6 
CI 716 
CY3I 9/6 
DAF91 4/9 
DAF96 6111 
DF91 3/6 
DF96 6/II 
DL96 6'lI 
DL93 6'- 
EAF42 8/6 
ECC8I 5/3 
ECC82 5/II 
ECC85 VI 
EB4I 6'II 

EB91 3/6 
ECH42 7/9 
ECL82 
EF36 3'- 
EF37 6'II 
EF39 5'11 
EF41 716 
EF42 7/6 
EF50 l'9 
EF80 51- 

EF86 9/6 
EF9I 3/6 
EF92 416 
EL4I 7/3 
EL9I 4/6 
EY86 7/9 

EZ40 6/3 
EZ4I 7r- 
HL23DD VI 
KT33C 6/6 
MU14 7'- 
OZ4 5'- 
PEN36C 8/- 
PCL84 916 
PZ30 916 
SP61 2/6 
TDD4 716 

7/6 
7/9 
6/6 
7/6 
3/6 
5/6 
4/9 

531 1 

4/9 
7/6 

I0/6 
3/6 

UCH42 
UF41 
VP23 
IDS 
IL4 
IRS 
IS5 
174 
3S4 
SU4G 
5Z4G 
6A7 
6AG5 
6AC7 4'- 
6B8G 2/11 
6816 6/11 
6C5 419 
6CH6 9/6 
6BW7 6 /II 
6C4 3/6 

6F13 6111 
6F15 8/6 
6F33 616 
615G 2/9 
6J5GT 319 
617G 5'- 
6K7G l'II 
6K8G 5/6 
6Q7G 519 
65G7M 4/9 
6517M 5/9 
6SN7GT 4/3 
6V6G 419 
6V6GT 
6X5G 5/6 
6X5GT 6/6 
7C5 6/1I 

OF! 6/6 
OPI3 9/6 
2A6 5'3 
2AT6 7/6 
2K7 5'3 
2Q7 513 

20P1 9/6 
25A6G 8/- 
25L6GT 8/6 
35L6GT 8111 

35W4 6/9 
35Z4 S/3 
954 116 
955 3/6 
956 216 

BUILD YOUR OWN 
CAR RADIO ! 

7 Transistors 

iliik Long and Med- 
ium Waves. 
Two watts 
output RE 
stage and auto- 
matic gain 
control. (6 or 

12 volts, please state). Supplied with 
full instructions at loi Gns. 
Size: 71 x 7} x 21in. 2 
Speaker 17/11 extra (7 x 4 ellipt.) if 
required. Postage and packing 5/- 
extra per kit. 

CRYSTAL SETS. Complete 2 wave 
bands high gain, 19/1I, also with transistor 
amplifier extra, 9111, P. & P. 2/6. 
HEADPHONES. High res. to suit above 
crystal set. Good quality, 13/11, P. & P. 1/6. 

NIFE ACCUMULATORS. 1.25 v. size 
3 x 2- x lin. 7 amp. hrs., weight 13ozs., 2/6 
each. P. & P. 2/ -, one only add 9d. per cell. 
THROAT MIKES. 2r- ea., P. 8d. Could 
be used for electrifying musical inst. etc. 
DIMMER SWITCHES. Ideal for train 
speed regulators, I/I I, Post 1/3. 
GERMANIUM DIODES. 9d. each. 71- 

dozen. Post 6d. 
VIBRATORS. 12 volt, 4 pin, 4111. 6 volt, 
4 pin, 8111. Post 1/6. 
POCKET RADIO. 2 transistor with 
miniature speaker. Complete with all 
parts, wiring diagram and full instructions, 
27/6. Batteries I' -, P. & P. 2/ -. 
LUXEMBOURG AERIALS. Complete 
and easy to fit. No technical knowledge 
required, VII, Post 6d. 
V.H.F. AERIALS. 6111, Post 1Od. 

All Above are New and Guaranteed. 

Any parcel insured against damage in 
transit for only 6d. extra per order. All 
uninsured parcels at customers risk. Post 
and Packing 6d. per valve extra. C.W.O. or 
C.O.D. only. C.O.D. charge 31. extra, 
S.A.E. with enquiries. 

THE PUNCH 
YOU NEED! 

HOLE PUNCHES 
Instant Type 
e" diameter ... 

Screw -up Type 
+" diameter 618 ea. 

B7G ... 712 

B8A, B9A .,. 718 

817 
916 

Postage and packing I I- 

g" diameter Int. Octal ... 10 /11 ea. 

a- , -. 15ló 
B9G ... 17111 

.,, 20/4 

42E" Meter ... 2718 
Postage and packing 213 

Complete set including postage and 
packing 0.10.0d. 

5/6 ea. 

3a 

=a" 
16 
7" 
éd 

PP 

OLIVER & RANDALL LTD 
Dept. 7. 

40 Perry Hill, London, S.E.6 
Tel.: BECkenham 8262 

Lyons Radio Ltd. 
Telephone: sl1Epheras Bush 1729 

3 Goldhawk Road, 
Shepherds Bush, London W.I2 

both i, long x 
TRANSFORMERS. 

O a. Type 31-Input 
12v. 12v. D.C. Output 250v. D.C. at 125mA. PRICE 
ONLY 12/6. Type 32 -Input 12v. D.C. 
Output 500v. D.C. at 65mA. PRICE ONLY 
7/6. Post either type 3/ -. 

TUBULAR EXTENSION SPEAKERS, 
Brilliant new design for use with transistor 
valve and car radios, amplifiers. auxiliary 
speakers In 111 -Fi, etc. Frequency response 
65 -7000 cps, rated at 1.5 watts. Size Olin. x 
3/in. dia. Mounts horizontally, vertically 
on wall or sits on desk. PRICE ONLY 
57/8, post 2/- or send S.A.E. for illustrated 
leaflet. 

SUPPLY UNITS W /S. No. 19. Mk.3. 
Rotary transformer units in metal cases, 
10 x 8 x bins. Input 12v. D.C. Output approx. 
220v. D.C. at 125mA and 450v. D.C. at 65mÁ 
PRICE ONLY 21/-, carriage 5/6. 

I.F.F. UNITS. Contain a wealth of useful 
components including relays, 10 valves 
(6- -6SH7, 2 -7193. 2-OH6) and a rotary con- 
verter rated at 18v. D.C. input. Using only 
12v. input the output obtainable is of the 
order of 250v. D.C. at 80mA. One end of 
converter is fitted with blower fan, the other 
with a gear box. Both can easily be re- 
moved. The converter can also be operated 
from 6v. D.C. Two driving shafts protrude 
from the gear box and rotate at approx. 4 
and 16rpm for 12v. input and about half this 
speed for 6v. input. Offer good value and use- 
fulness for experimenter and handyman. 
PRICE ONLY 25 / -. carriage 6/6. 

SLYDLOK FUSEHOLDERS. 15 amp. 
size, 19/6 doz.: 6 for 11/9: 3 for 6/3. Reduced 
prices for larger quantities. 
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COYNE'S NEW 
PIN -POINT TV 

TROUBLES 
TAKES HEADACHES OUT OF 
ALL SERVICING PROBLEMS 

Ake- 

TV l 
+ t ? 

ìI#10 AW117 OTES 

Your most useful en- the -lob "tool"! quickly and easily pin -points the exact trouble in an) 
TV set, Covers 70 symptoms, 700 trouble 
spots. Over 840 arou- indexed Pages; 60 time - 
Saving Cheek -Charts; 290 diagrams and photos; 

explanation of olraails and designs. 
SIMPLE CHECK -CHART SYSTEM SAVES 

TIMEI 
This amazingly practical handbook shows you 
how to and the trouble in any TV circuit 
FAST! Simple oreas -luden telle you in what section you'll and cause of trouble. Handy Check -Charts then help you accurately locate the EXACT trouble spot. Cut waste time, 
eliminate hours of aggravation, get right to the heart of the trouble in minutes. 
USE THIS ROOK RIGHT ON THE JOB-NO 

NEED 70 MEMORIZEI 
This Pia -Point Book was designed especially 
for on- the -lob trouble- ubooting. You simply turn 
to the Indexed secloo, locate the circuit des- cription and Check Chart, and In minutes you 
have the trouble spot located and ready for 
repair. No complicated theory or mathe- matic. Down-to earth. practical circuit 
description, service methods and trouble- 
shooting techniques. Published by the famous 
Coyne Electrical School and approved by leading authorities in the field. 
J. E. C. Grover of Streatham says: 
"lnunediatejy t glanced through this book I 
was convinced that your claims concerning the 
merits of thee work were justified, for it is without a doubt, the finest took of its kind that I have ever come across. It is not only unique In he presentation but It Is also sup- erbly produced." 
G. Aram of London. S.S.S. says: 
"I have spent nearly 260 on technical books 
over the 
been asteed asyyourabook lei the besthI s have 
yet had the pleasure of examining, it Is praotfeal 
to the point, with lust the right amount of technical Iniormatbn needed, covering almost every aspect of TV servicing." 

FREE TRIAL OFFER! 
Mail Coupon now for last return service! 
To SIM -TECH TECHNICAL BOOKS, Dept. 
A.6, Dater's Mill, West End, Southampton, 

Hante. 
Q RUSH TV Troubles for free seven day triaL If not satisfied t may return book and owe 

nothing. If I keep the book I will fiend full 
amount of Sal- including postage within 
7 days. OR two payments of 171- within 
30 days. 

0 SAVE! Send only alto If paying cash with 
order. (We pay soetagel. Same 7- day- money- 
back guarantee. 

Name 

Addreu 

City County 

PRACTICAL WIRELESS 865 

RADIO CLEARANCE LTD. 
The oldest Combo 

I 

t 

t 
I 

t 

t 

t 

27 TOTTENHAM COURT ROAD, LONDON, W.I. 
Telephone: MUSEUM 9188 

TRADE ENQUIRIES INVITED EST. 30 YRS, 

IN THE HOME, IN THE CAR, BY THE SEA, IN FIELDS AFAR, THE 

" CONTESSA" 
IS VOTED BEST OF ALL > 

l 
Y it 

44, 
f,:. 

A really remarkable 2 -Band zn 
ll a 6- Transistor Superhet Kit- 25,000t +1,41 I. 

satisfied customers and still in huge 
demand. , cal 

The Contessa is the professional 
looking set with the professional fi 

performance. 

Study these brilliant features which 
cannot be found in any other kit- 

Waveband coverage of 680 Ws to 1,020 ke /s and 100 kchi to 270 ke /s. Assured reception of at least a dozen stations In daylight! 
Large clearly- callbrated station -named dial. Internal high -gain. Ferrox aerial. 
S : 1 ratio slow motion tuning. 
Fitted with the latest 12,000 -line high flux loudspeaker. 
Power of 410 mllliwatts from the single -ended push -pull final stage. 
Specially designed aerial matching coil for use in a CAR. ' Only first -grade fully guaranteed matched transistors and diodes are used. 
Double tuned IF transformers for maximum gain and knife -edged selectivity. 
Fully drilled printed circuit panel marked with component numbers. 
The two -colour case measures II x 79 X Stln. and weighs approx. 4 lbs. when assembled. 

_ Battery lasts 4 months with normal usage. 
Book supplied with detailed assembly Instructions, diagrams and circuitry. 
Anyone can build this set -everything supplied just a soldering iron required. 

Inclusive !rice for all associated components. cabinet and battery, complete ' in every detail, or our BUY AS YOU BUILD SCHEME. any parts sold separately. Send for comprehensive des- 
1E10.19.6 criptive Manual and Parts List, 3/6 post free 

Plus 3/6 P. & Pkg. 

And now this is what you have been t 
eagerly waiting for - 
THE "CAPRI" 

A minlacure pocket transistor kit that HE ALLY f - works, retaining the most attractive features of ÿ. the lamons " Contessa". SIX first-grade Mulland transistors and diode are employed in a highly sensitive superhet MW and preset LW circuit embodying the most modern design practice. A special 211n. high gauss loudspeaker provides surprising volume and a personal earpiece socket is also available. An attractive two -tone plastic case is supplied in two colours- Ivory /Red or Ivory Blue, the full constructional details being given with each set of parts. The total measurements OB OÁ he "Capri" are 41 x 21 x liln. SEE AND HEAR A WORKING 

Inclusive price for all associated components, 
L,'OaO 

case and battery, complete in every detail on our BUY AS YOU BUILD SCHEME. ANY PARTS SOLD SEPARATELY. plus 2/- P. & Pkg. 

STAMPED and ADDRESSED ENVELOPE with any enquiry please. But regret no Hots or catalogues -our stocks move too quickly! 
PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES 

Terms of Business: 
CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10/ -. 
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D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of a partially drilled metal case. mains 
trans., F.W. Bridge Rectifier, 2 fuseholders 
and fuses. Change Direction switch. vari- 
able Speed regulator and circuit. For 
200 -250 v. A.C. mains. Suitable for Electrio 
Trains. Limited number available at 33/9. 

SELENIUM 
F.W. BRIDGE 

6/12v. 1 a. ..3/11 
6112v. 2 a. ..8/11 
6/12v. 3 a. .. 9/9 
6/12v. 4 a. ..1213 
6/12v. 6 a. ..15/3 
6/12v. 10 a. ..25/9 
6/12v. 15 a. ..35/9 
24 v. 2 a. ..14/9 

RECTIFIERS 
H.T. Types H.W. 

150 v. 40 m.a. 3/9 
250 v. 50 m.a. ..3 /11 
250 v. 60 m.a. ..4/11 
250 v. 80 m.a. .5/11. 
250 v. 250 ma. ..11/9 
CONTACT COOLED 
250 v. 80 ma. H.W. 

250 6/11. 
. Bridge) 8/11 

B.S.R. MONARDECK TAPEDECKS. 
Speed 31ín. per sec. High quality record- 
ing heads. 66.19.6. Carr. 5/ -. 
SPECIAL 

R MAR TRANSISTORS. 
BRAND 

Audio 
lots of three, 8/11: TS7 R.F. three for 14/9. 

EX. GOVT. CASES. Size 14- 10Iin. high. 
Well ventilated, black crackle finished, 
undrilled cover. IDEAL FOR BATTERY 
CHARGER OR INSTRUMENT CASE OR 
COVER COULD BE USED FOR AMPLI- 
FIE Only 9/9. Plus 2/- postage. 

LINEAR TREMOLO /PRE -AMP UNIT 
Type TPU /1, with 3 controls, volume. 
amplitude and frequency. Inputs for 
guitar and microphone. Requires power 
supply of 250 v. 10 m.a. and 6.3 v. 1 a., 
available from any R.S.C. or LINEAR 
amplifier. The unit is merely connected 
to normal input socket of hi -fl amplifier 
or Guitar amplifier. Only 5 gns. 

R.S.C. GRAM AMPLIFIER KIT. 3 
watts output. Negative feedback. Controls 
Vol. Tone and Switch. Mains operation 
200 -250 v. A.C. Fully isolated chassis. 
Circuit etc. supplied. Only 39/9. Carr. 3/9. 

HI -FI 10 WATT AMPLIFIERS 

lliine. Fitted latest 
Manufacturer's 

valves Dural 
inputs for "mike" and gram., etc. Bass 
and Treble Controls.'Hlgh sensitivity and 
quality. Output for 3 ohm or 15 ohm 
speaker. For 230 -250 v. A.C. E7. 19.6 Carriage 7/6. 

PORTABLE TRANSISTOR RADIO 
DESIGN with 7 x 4in. loudspeaker and Car 
Aerial Socket. Attractively designed and 
covered cabinet size 8 x 101 x 3in. Gold 
dials with revolving perspex covers. M. 
and L. wavebands. Six first grade Brimar 
Transistors and Printed circuit. Easy to 
follow instructions and diagrams. 2/6. 
Total cost of parts only 89.19.6. carr. 3/9. 
Demonstration models at all branches. 

R.S.C. TRANSISTORISED watt 
for 3 ohm 

speaker. Transistors 3C5113. XB113, 
XC101A, XC101A. Suitable for any normal 
crystal pick -up. Only 69/9. 

MULTI - METERS. 
CARY 

10 d rng2437.6. mcrro-ammps, 
Basic nD Ó sensitivity 155 

CABY 620. Sensitivity up to 10,000 ohms 
per volt, A.C. and D.C. 26.10.0. 
S.A.E. will bring leaflets on A10 or B20. 

RELAYS. Carpenters' Type. Polarised 
times Oe . 

1.6M ohms. 
w e 

ends. 4 c /overs, platinum M1095. 12/9. 

SPECIAL OFFER EX. GOVERN - 
MENT SELENIUM RECTIFIERS. 
12 v. 15 amp. with large square cooling 
fns. 19/9 each. 

EX. GOVT. SMOOTHING CHOKES. 
200 mA. 3-5 H, 50 ohms, Parmeko 8/9; 
100 mA, 5 H. 100 ohms 3 /11; 150 mA. 
10 H. 50 ohms 9/9; 80 mA, 20 H. 900 ohms 
5/9; 120 mA, 12 H, 100 ohms 8/9; 50 mA. 

ohms1,000 

/9; 60 mA, -10 
100 

250 Aohms 
100 

EX. GOVT. MAINS TRANSFORMERS 
Primaries 200-250 v. 50 c.p.s. A.C. 

250v. 60mA 6.3v. 2a. . .. .. 11/9 
250- 0 -2.50v. 60mA 6.3v. 2e. , . 12/9 
270-0-275v. 100mA 8.3v. 7e. 5v. 3a. .. 22/9 
300 -0-300v. 60mA 6.3v. 2a .. 12/11 
300- 0 -300v. 100mA 6.3v. 2a. 5v. 2a. .. 18/9 
3,500v., 5mA 2v. 2a. .. 39/9 
0-35 -40- 45- m 50v.. 300Á 6.3v. 3a.ß .. 17/9 
12v. 20a. (carr. 716) .. .. .. 49/9 

2 VOLT ACCUMULATORS 
Varleys small size 4 x 3t x 161n., 2 v. 14 
A.13., brand new, 6/9 ea.. 3 for 15 /6. 

R.S.C. BABY ALARM orD INTER- 
COMM. Ietc.Master Unit housed in 
veneered walnut cabinet. High sensi- 
tivity. For 200 -250v. A.C. mains. Fully 
isolated. Only 79/8. carr. 5/ -. Or assem- 
bled ready for use 25.15.0. 

LIVERPOOL 
BRADFORD R MANCHESTER 

(Manchester) 
Ltd. and LEEDS 

TERMS: C.W.O. or 0.0.D. No C.O.D, under M. Post 1/9 extra under 02, 2/9 extra under U. 
Open 9 to 6. Weds. until 1 pm.. except Manchester open all week. Trade supplied. B.A.E. with 

all enquiries. Mail Orders to 29 -31 Moorfleid Road, Leeds 12. 

Personal Shoppers to: 
8-10 Brown Street (Market Street), 

Briggate, 
anc Manchester 

56 Morley Street (next to Majestic Ballroom), Bradford. 
73 Dale Street, Liverpool 2. 

VALVES SAME DAY SERVICE 
NEW ! TESTED ! GUARANTEED ! 

( SETS DAF. 58D1Féfi.3DSI4{aVD4 
91, DF91, DK91, DL92. DL94 

1A7GT 111- 

1DH5GT 9Ì- 
1N5GT 91- 

1155 6/3 

1Ú5 5%9 

3ß 7Ì- 

3V4 7%- 
5U4G 418 
5V4G 7/8 
5Y3GT 8/- 
5Z4G 719 
6AL5 3/9 
6AM6 3/8 
8AQ5 8/- 
BAT6 8/9 
6BA6 5/9 
BBE6 5/9 
6BH6 5/9 
6BJ6 5/9 
6BR7 12/6 
6BW6 7/- 
6CD64 27/3 
6F1 10/- 
6F6G 818 
6F13 10/- 
6F14 10/- 
eF23 10/- 
61C7G 1/11 
BK7GT 5/- 
6K8G 5/- 
6K8GT 9/- 

6L19 12/- 
6L020 ß/- 
6P1 10 /- 
6P25 91- 

68Q7GT 8 
6SL7GT 5/9 
6SN7GT 419 
6U4GT 
bV6G 
6V6GT 

6 6X5GT 
8/30L2 

705 

7Ì 7 
7S7 

1002 
í0P13 
1ÁT6 
12ATI 
12AU7 

30015 13/8 EBF80 8/- 
30FL1 10/. EBF89 8/9 
30L15 11/- EBL21 13/8 
30PL1 10/- ECC40 151- 
30PL13 11/9 ECC81 5/- 
30P12 7/8 ECC82 8/3 
36A5 14/- ECC83 7/- 
35L6GT 813 ECC84 8/3 

9/9 35Z4GT 8/9 ECC85 719 
4/8 35Z5GT 8/3 ECF80 7/6 
6/6 50L6GT 8/3 ECF82 8/8 
4/6 AC/TH1 16/9 ECH21 13/8 
4/9 A231 9l8 ECH35 8/3 
9/9 B36 8/8 ECH42 8/9 
9/- CL33 12/3 ECH81 7/9 
7/6 DA032 9/- ECL80 7/6 
7/6 DAF91 5/3 ECL82 9/- 
7/8 DAF96 7/6 EF39 '7/8 

Ì D30 ÉF99 F8 
9/- 

- 17%9 
71- DF91 3/6 EF80 4/9 

171- DF96 7/8 EF85 4/9 
14/6 

DH776 
4/9 

EF89 
9/9 

5/- DK32 11/- EF91 3/8 
6 3 DK91 6/- EF92 3/9 

12AX7 - DK92 7/8 EL33 9/- 
12K7GT 4/9 DK96 7/8 EL41 9/6 
12K8GT 9/8 DL33 81- EL42 9/- 
12Q7GT 4/9 DL35 9/6 EL84 8/8 
1283 7/6 DL92 6/- EM34 8/9 
1457 19/6 DL94 7/- EM80 8/- 
20E2 17/- DL98 7/8 EM81 8/- 
20L1 17/- EABC80 5/8 EM84 9/- 
20P4 20/- EAF42 8/6 EY51 7/8 
25A60 81- EB91 3/9 EY86 7/9 
25L6GT 7/9 EBC33 51- EZ40 8/9 

61.18 10/- 25Z40 7/3 EBC41 8/- EZ41 71- U50 8/- 
Post 6d. per valve 

extra. 
Any Parcel Insured 

24, COLBERG PLACE, STAMFORD HIL L, Against Damage in 
Transit 6d. extra. 

Any C.O.D. Parcel 3/- 
LONDON, N.16 STA. 4587 extra. 

Set 4 for 19/8 I 
4 for 27/6 

EZ80 6/3 
EZ81 8/6 

KT41G 11/8 
KT44 5/9 
KT61 9/- 
KT63 6/8 

1l 

MX4U 9Ì8 

PC95 101- 
PCC84 7/6 
PCC89 9/3 
PCF80 7/9 
PCF82 8/- 
PCF88 14/- 
PCL62 9/- 
FOLD 11/6 
PCL84 10/- 
PCL85 13/8 
PENA4 11/- 
PEN36C 8/- 
PL36 11/6 
PL81 9/6 
PL82 7/- 
PL83 7/8 
PL84 8/6 
PY32 11/- 
PY80 7/6 

F82 6/8 

T41 9Ì8 

Ú34 17%8 
U25 12/- 
U26 10/- 

1178 4/9 
U191 14/6 
1.1251 12/- 
U291 17/- 
U291 16/6 
03301 18/9 
UABC80 8/8 
UAF42 8/3 
UB41 8/8 
UBC41 7/9 
UBF90 8/3 
UBF89 7/- 
UCC84 13/3 
UCC85 7/- 
UCF80 14/8 
UCH21 13/8 
UCH42 8/- 
UCH81 7/6 
UCL82 9/9 
UCL83 13/3 
UF41 7/- 
UF42 5/8 
UF85 7/- 
11E89 7/- 
1.71,41 8/- 
111..84 6/8 
UM4 14/- 
UR1O 8/- 
DUB 13/6 
UY21 13/8 
UY41 8l8 
UY85 6/6 
VP4B 9/6 
VP41 5/- 
W76 4/9 
W77 3/9 
Z77 3/8 

READERS RADIO 

STOP! LOOK! 
FREE POSTAGE 

MULLARD TRANSISTORS, OC71 616, 
0072 8/-, Matched Pairs 161 -, 0078, 81., 
OC81 8, -, 0C45 101 -, 0C44 I11 -, OCI70 
1316, OC17I 14/6. 

TRANSISTORS from 2/6 
YELLOW SPOT A.F. 6 volt, 216. 

RED SPOTS 31- each, 3 for 8/6. 
WHITE SPOT TRANSISTORS, 34 each. 
YELLOW /GREEN 313 each, 3 for 910 

RED/YELLOW R.F. Typo, 51- each. 
GERMANIUM DIODES, 11- 3 for 216. 

MULLARD DIODES, 0A70, 0A79, 
OA8I, 31- each. 0A91 or OÁ95, 316 each. 
TRANSISTOR HOLDERS, 113 each 3 
for 316. 

MINIATURE TRANSISTOR TRANS- 
FORMERS, P -P Driver 4.5 : I P -P Output 
20 : I. Boxed with Spec., 9/6 pair. 
CRYSTAL EARPIECES with Lead and 
Plug 816. LOW IMP EARPIECES, 816. 

REPANCO DRXI CRYSTAL. SET 
COILS M&L,2 /6, 
REPANCO DRR2 Dual Range Coils, 41 -. 
REACTION CONDENSERS, .0001, 31 -, 
.0003, 319, .0005, 41 -. Miniature .0005, 410 

LIGHTWEIGHT HEADPHONES, 
2000 ohm, I41 -, 4000 ohm, 1519. 

ALL SENT POST FREE IN U.K. by 

PETHERICK'S SUPPOLIES 

22 High Street, Bideford, N. Devon 
Tel.: Bideford 1217 

S.A.E. WITH INQUIRIES PLEASE 

1 
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SUPER CHRISTMAS GIFT BARGAIN! 
* THE WIRECOMP 

'JUNIOR S' 
-vs 

TRANSISTOR POCKET RADIO KIT 
it WIRECOMP'S /t% 

PRICE 
AWAY L J 

I96P. &P.2 /- ( PRICE ( 
* An easy "first step" set for the young constructor. * This miniature marvel with the BIG performance has * an internal Ferrite rod aerial -5 transistors and 1 * diode- separate medium and long waveband control- 

20 

-LlN . 
wM °'m 4 n 

* * * 
* * * * * 
* 
* 
it 

0 mtlhwatt pusa pull output -21ín. speaker -un- * * breakable plastic case with carrying handle. Complete Circuit diagram 1/6 Free with * * with full instructions. All parts sold separately. T 
with battery clips. 

************** * * * * * * * * * ** * * * * * * * * * * * * * * * * * * ** 
ONLY A FEW LEFT IN STOCK I I I 

HIGH QUALITY V.H.F. /A.MI. RADIO 

£12.12.0 
Brand new set, in 
superb walnut cabinet 
(size 19 x 81 s 14in. 
high). Covering 80- 
100 Mc /s. 16-49 M., 
200 -500 M. and 
1,200 -2,000 M. 
Mains trans. 200- 
250 v. with '1 tap- 
pings. Ferrite rod 
aerials for A.M. Con- 
trols: volume on /otT 
tone, tuning, w/change. gram, and ext. speaker position provided. Fully guaranteed. Post and packing 5/- extra. 

867 

OWISUPER VALUE 

BATTERY 
CHARGER 

Only 211f. 
& P. 

OVERNIGHT CHARGING 
ENSURES INSTANT WINTER 

STARTING 

Size 6 x 3 x 3in. in grey 
metal case. 6 and 12 volts 
charging at 2 amps. A.C. 
Mains 200 -250 v. Complete 

LOUDSPEAKERS 
8rx 5ió4,23 / , loin., 31/ -, 10 x 

16/6, 
, 25/-, 12ín., 32/6. All above 3 ohms impedance. 

P. & P. 2/6. 12ín. 15 ohms. Hi -Fi Celestion £4.19.6 
RECORDING TAPE OFFER 
STANDARD LONG PLAY 600ft. on Sin. spool 15 /- 900ft. on 5in. spool 18/6 

5 
16/6 

. 
on 

pl1200ft. 
on 7in. spool 21. 1800ft on 7n. spool 32/6 

P. & P. 1/- 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W.9 T E L : C U N N I N G H A M 9530 
Hours of business: 9 a.m. to 6 p.m. Open all day Saturday. Opposite Paddington General Hospital. 

Buses 18H and 36 pass the door. 

If you have ever wanted to write for radio or television here is the book to show you how 

rJ 

PROFITABLE 

SCRIPT WRITING 
for 

TV and RADIO 

PROFITABLE 
SCRIPTWRITING FOR 

TV AND RADIO 
by Gale 
Pedrick 

Gale Pedrick, the B.B.C.'s first Script 
Editor, has put all his vast knowledge 
and experience at the service of the would be television and radio script writer in this encouraging 

book. Much of the "know -how" he gives had to be learned 
the hard way but those who follow his advice and guidance on 
the techniques involved will soon acquire a solid background to this fascinating and important subject. The market for good 
script- writers is growing daily, particularly with the expansion 
of television -Gale Pedrick, a real professional, shows you how 
to meet this demand and make a profit. 

CONTENTS 
Yes, it can be done. First catch your ideo. The Play. Fashions in Broadcasting. 
The American Influence. The Writing of Comedy. Collaboration. Adaptations. 
The Broadcast Short Story. The Broadcast Talk. It's worth ten per cent. 
Summing up. 

21s. FROM ALL BOOKSELLERS 
or in case of difficulty, 22s. 3d. by post from C. ARTHUR 
PEARSON LTD. Tower House, Southampton St., London, W.C.2. 

PEARS O N 
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GÌÁ6: This Month's Bargains 
SCREENED CABLES 

Screened Microphone Cable, 1st Grade, 9d. yd. 12 -Core 

Screened Cable, 2r- yd. 10 -Core (5 Pairs) Screened Cable, 

Iré yd. All plus 21- P. & P. 

AERIAL EQUIPMENT 
TWIN FEEDER. 300 ohm twin ribbon feeder, similar K25, 
6d. per yard. K35B Telcon (round) 116 per yard. Post on above 
feeder and cable 116 any length. 
COPPER WIRE. 14 G., H/D 140ft. 171 -; 70ft. 816. P. & P. 21 -. 
Other lengths pro rata. 
RIBBED GLASS. Sin. aerial insulators, 119 each. P. & P. 116. 

up to 12. 
CERAMIC FEEDER SPREADERS. bin. type F.S. 10d, each 
P. & P. 21 -. 
CERAMIC "T" PIECES. Type A.T. for centre of dipoles, 
116 each. P. & P. If-. 
2 METRE BEAM S ELEMENT W.S. YAG1. Complete in 

box with 1 x 25in. mast head bracket. PRICE 491-. P. & P. 316. 

SUPER AERAXIAL CABLE. 75 ohm, 300 watts, very low 
loss, 118 per yard. P. & P. 21 -.. SO ohm, 300 watt coax, very low 
loss, 119 yd. P. & P. 21 -. 
ABSORPTION WAVEMETERS. 3.00 to 35.00 Mc /s in 3 

switched bands, 3.5, 7, 14, 21 and 28 Mc /s. Ham Bands marked 
on scale. Complete with indicator bulb. A MUST for any 
Ham shack. 2216 post free. 
VARIABLE CONDENSERS. All brass with ceramic end 
places and ball race bearings. 50 pF, 5'9. 100 pF, 616. 160 pF, 

716. 240 pF, 816, and 300 pF, 916. All fitted with rear extension 
for ganging. P. & P. 11 -. Also Flexible Couplers, 11- each. 
B.I. 8 MFD. 1,200 v. D.C. Wkg. Capacitors, 1216 each. P. & P. 

CHAS. H. YOUNG LTD. 
THE COMPONENT SPECIALISTS 

Dept. "P ", 110 Dale End, Birmingham 4. (CEN 1635) 

(No C.O.D. under El please.) (By return service.) 

CABINETS & 

III -FI EQUIPMENT 
We can supply any Cabinet 
to your own specification 

N _ ... 

"Grosvenor" E22.1.0 
This is only one example 
taken from our extensive 
range of stock cabinets. 
Write for our NEW 24 Page 
fully Illustrated catalogue 
on: 
THE LARGEST RANGE OF CABINETS 

IN THE COUNTRY 
Equipment is also our speciality and 
we now offer, in a novel book form: 
A NEW EQUIPMENT COMPARATOR 
illustrating our range of radio chassis, 
speakers, tape decks, single players and 
autochangers. 
SEND TODAY for a copy of these two 
books, which are absolutely FREE. 

100 (P111) Chase Side, Southgate, 
London, N.I4, Pal 3733,9666 

NEW MODIFIED VERSION! 
`PW' 6- TRANSISTOR * 

MEDIUM AND LONG WAVE 
POCKET sUPERHET 

The latest version of this fine per. 
former incorporates improvements 
giving even greater sensitivity and 
a0 round performance. 
* 150 mW Push -Pull Output on 

Bila. P.M. Speaker. * Guaranteed first grade Matched 
Transistors. * High Q Internal Ferrite Rod Aerial. 

* Printed Circuit and lull instructions 
All parts required 

* 

we rtb r 16 ir ¿lbw s pise,, /pur 
post. (Free with kill. 

Every item down to the last not and bolt is supplied together with easy to 
follow, step by step instructions -no extras to buy. 

NORCOL LTD. Castle Road, Camberley, Surrey. 
Phone: Camberley 22760. 

£8.19.6 

REPANCO COILSVFOR 
RANGE 

TRANSIST RRTRECEIVER 

Range 1 
85 to 200 metres 
%TA 31 Aerial coil 
XTF 32 H.F. Coll 
XOT 83 

Oscillator Coil 

Range 2 
35 to 85 metres 
%SA 34 Aerial Coil 
XSF 35 H.F. Coil 
%OS 38 

Oscillator Coo 

Range 5 
18 to 48 metres 

%SA S7 Aerial Coil 
%BF 38 B.F. coil 

By wisp the 1st harmonic of the 1.0.1 36 coil a separate oscillator coil is 

no necessary for Range 2. 

All coils are miniature tieing special High Frequency ferrite pots and cores 
and enclosed in screening cans tin. equate x tt /rein. 

Boxed complete with circuits -10 /- each toll. 
Set of Three 465 kc /a I.F. Transformers (Two Type %T28; One Type %.T27) 

for use with the above coils - 18f- per set. 

RADIO EXPERIMENTAL PRODUCTS LIMITED 
33 MUCH PARK STREET, COVENTRY 

Telephone 27114 

18,000 O.P.V. 
MULTIMETER KIT 

Ranges 0 -0.25 and 2.5 V DC 10, 25, 100, 250, 
500, 1000 V AC, DC, and output volts; Ohms 
100 ohms to 10 Meg. (two ranges); 0.25, 2.5.25. 
250 mA DC (2.5A range 41- extra). Kit com- 
prises new 3 x 251n. Weston 0-50 mioroamps 
m.c. meter, all 1% multipliers. 1% ready 

Cforueeaach meter 3a other resistors, 
adjusted 

- 
denser, meter rec., knobs, switches, sockets. 
pots. circuit. instructions, wiring chair. 
scale (ohms, dB, uF, mA & V. 10V AC scales) 
i.e. everything except case and battery. 
Details of 200 9F- 0.5uF range. Price 89/11, 
post free. Circuit, scale etc. 9d. free with 
kit. 0-50uA meter as above. with circuit, 
etc. 22/8. post 1/6. 
1% High Stability Resistors. Surplus and 
new. list available. 

PLANET INSTRUMENT CO. 
25 DOMINION AVE., LEEDS, 7. 

GENUINE BRITISH TRANSISTORS 

RED SPOT. 3/-; WHITE SPOT, 3/ -: 
XA102. 9N 0C44, 11/-; 0C45, 10 /-; 
0070.13/8; 0071, 818; OC72, 8/- (181- Pr-), 
all other types at list price. 

Crystal Diodes still Only 1/- 
Resistors: All Values 10% i watt, Bd. ea. 
MIN. CONDENSERS FOR ALL 
TRANSISTOR SETS: .1 mfd, 1/3; 
.01 m lid.; .001 mfd, lid.; .04 mfd., 
Wfd, IRE: 6 yds. asstd. 1/9. 12 yds. 2/9. 
JOURNEYMAN "6 ": Long and M.W. 
fully tunable, large PRINTED CIRCUIT 
(no cramped components) uses 7' x 4' 
speaker. Pre -aligned I.F. s. Car aerial 
socket, everything supplied, including 
battery and solder, all you need is a 
soldering iron. SWITCH ON AND IT 
WORKS. Circuit and plans 1/7. KIT 
29.15.0. Send S.A.E. for full details 
and parts list. 

OAKFIELD RADIO 
121 MACCLESFIELD ROAD, 

HAZEL GROVE, STOCKPORT. CHESHIRE! 

MAIL ORDER ONLY , 

FIELD'S RADIOCENTRE 
PRINTED CIRCUIT BOARD. 12 x Ih n. 
2/8. P. & P. 9d.: 18 x sin. 7/ -. P. & p. 1/3. 

TRANSFORMERS. Standard size half 
shrouded. tapped primary, brand new 295-0- 
295 at 120 mA. 6 volts at 24 amps.. 2 volts at 
6 amps. 12/6 each, p. & p. 3/6. 
Another 215-0.215V at 100mA. 6.3 at 1 amp, 
6.3 at 2 amps. 10 /- each. p. & p. 3/6. 
MEDIUM SIZED OUTPUT TRANS- 
FORMERS. Push-pull 15 ohms, suitable for 
ove or E.L.84, 5/- each, P. & D. 2/ -. 
P.C.R. Vibrator Power Packs. Complete 
with spare vibrators, bulbs, fuses, all leads 
12V, input 230V. 100mA output. Brand new 
in original carton. Price 21 each. D. & p. 5/-. 
CARBON HAND MIKES. With pressel 
switch. Price 5/- each, R. & P. 2/-. 
Sin. ELAC LOUDSPEAKERS. 3 ohms. 
Brand new. 12/8 each. p. & D. 1/6. 
BUILD YOUR OWN BATTERY 
CHARGER. 6 or 13V 14 amp. transformer 
and rectifier. complete with circuit. 12 /-, 
plus 2/6 p.p. 
PORTABLE AERIAL. Ex Radio Sonde. 
Spring base, 2 section flick action, makes 
good car aerial. 3/6, plus 1/e D.D. 
12V RECTIFIER 4 amps. Complete with 
circuit. 8/8, plus 1/6 D.D. 
TANNOY No. I LOUDSPEAKER 
DIAPHRAGMS. Brand new in maker's 
tins. 15 ohms. 8 / -. plus 1/- p.p. 
MICROPHONE FLOOR STANDS. Two 
section telescopic. Fits most types of mike. 
Heavy Chrome finish. 82.2.9, plus 3/- P.P. 
SMOOTHING CHOKES. Ex. Govt. 10 henry 
150mA. Fully shrouded. 5/ -. plus 2/- P.P. 
HEADPHONES. Ex. Govt. Brand new 
D.L.R. No. 1. Very sensitive. 8 /6. Plus 
2/- p.p. 
TUNING CONDENSERS. AIR SPACED. 

.0003 and 0.0005 twin gang slow motion 
geared drive. beautifully made. 3/8. Plus 

D.D. 

SHORT WAVE CONDENSERS. Ex. R.F. 
unit No. 26 and 27. Brand new 75 plus 75 pFd. 
silver plated. 2/6, Plus 1/- P.P. 
87 LONDON ROAD, CROYDON, surrey 

(Croydon 1512) 
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KITS TIM T ̀ BU /LDTHEMSELVES' 

IP 

MARTIN 

gh HI -F1 quality printed- circuit amplifiers, 
supplied checked and assembled 
Complete with valves, transformers and everything down to wire cut to length. 
Produced by the makers of amplifiers for some of today's best known recorders and backed by years of experience in audio design. The specially designed kits offered here set entirely new standards of performance and finish for the home constructor. Amplifier available separately or with case and speaker and deck. EASY TO FOLLOW INSTRUCTIONS. All equipment complete and guaranteed. 
From radio dealers, or in cases of difficulty please write direct 

FOR HIGH QUALITY 
TWO & FOUR TRACK TAPE RECORDERS 

AMPLIFIER 'C' for Collare Studio Deck (illustrated above). II gns. 
Case and Speaker for above. 5 gns. 
AMPLIFIER 'A' (4- TRACK) for BSR Monardeck 9 gns, 
AMPLIFIER 'B' (TWO TRACK) for BSR Monardeck 8 gns. 
Two -tone covered wooden case with speaker for above. 4 gns. 
KIT 'A' with Deck, Case and Speaker. 24 gns. 
KIT 'B' with Deck, Case and Speaker. 21 gns. 
KIT 'C' with Case, Speaker and Deck (as illustrated). 284 gns. 
All amplifiers supplied assembled on printed circuit boards with valves. 

RECORDAKITS 

Leaflet free on request. 
Set of full instructions for 
any one model 2 /6d. post 
free. (Allowable on pur- 
chasing kit). 

COUPON BRINGS DETAILS/ 

MODEL C 

I MARTIN ELECTRONICS LIMITED,- - - 
15S HIGH ST., BRENTFORD, MIDDX. 

I Leaflet on Martin Recordakits please. 
NAME 

I ADDRESS 

J (In Block Letters.) P.w.1. I 

NEW VALVES! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
1115, 185, 1T4. 3S4, 3V4, DAF91, DF91, DK91, 
DL92, DL94, SET of 4, 18/8. DAF96, DF96, DK98, DL98, SET of 4 28/ -, 
1D5 7/- DL92 5 /11 PCF80 7/9 1R5 6/- DL94 8/9 PCF82 7/6 
135 4/8 DL96 8/9 CL82 8/3 
3S4 5/311 EBC41 

3/- 
6 PCL.84 19/9 3V4 6/9 EBF80 7/9 PL36 10/9 5U4G 4/3 EBL21 12/6 PL81 8/6 5Y3GT 8/8 ECC40 14/6 PL82 6/6 5Z4G 7/3 ECC81 4/9 PL83 6/6 6AM6 2/9 ECC82 5/9 PL84 8/- 6K70 1/9 ECC83 8/3 PY32 11 /- 

6QK78G 4/9 ECC84 8/- PY80 7/- 
6V6G 

6/6 
/-- ECF8O 7/3 PY82 6/- 6V6GT 6/6 ECF82 813 PY83 7/3 6X5GT 4/3 ECH21 12/6 U25 11/6 12K7GT 

9/- 
ECH42 7/9 

UAF422 8/- 12Q7GT 4/6 EF40 12/3 UBC41 7/- 351,601' 81- EF41 7/6 UBF80 8/- 35Z4GT 8/9 EF80 4/3 UCC85 6/6 AZ31 8/9 EF85 416 UCH21 12/8 CL33 11/9 EF86 8/9 UCH42 7/6 DAC32 8/8 EF89 6/9 UCH81 7/- 
DAF96 6/9 5L41 9/-- UCL83 13/- DF33 8/6 EL84 6/3 ÚF41 6/6 DF91 3/3 EY51 7/3 ÚF85 6/6 DF96 6/9 EY86 7/6 UF89 6/9 
DH77 6/- EZ40 6/- UL41 7/- DK32 10 /6 EZ41 6/9 ÚL84 6/6 
D5592 7/3 EZ81 

5/9 
/-- Ú41 15/6 DK96 713 MU14 8/- UY85 8/3 DL33 7/6 PCC84 6/9 VP4B 8/6 DL35 9/6 PC089 9/- Z77 2/9 

Postage 6d. per valve extra. Any Parcel Insured Against Damage In Transit 6d. extra Any C.O.D. Parcel 3/- extra. 
Office address, no callers. 

GERALD BERNARD 
(Note new address- formerly of Leeds) 

83 OSBALDFSTON ROAD, 
STOKE NEWINGTON, LONDON, N.16 

FIRST -CLASS 
RADIO COURSES . 

GET A CERTIFICATE! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study -undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification or learn Servicing 
and Theory. Let us show you how. 

r FREE GUIDE' 
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success -compelling qualifications as A.M.Brit.I.R.E., City and Guilds I 
Final Radio, P.M.G. Radio 
Amateurs' Exams., Gen. Cert. 
of Educ. London B.Sc. (Eng.), 
A.M.I,P.E. A.M.I.Mech.E., 
Draughtsmanship (all branches) I 
etc., together with particulars of 

our remarkable Guarantee of 
SUCCESS OR NO FEE I 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your I career 

FOUNDED 1885 -OVER 
x,150,000 SUCCESSES_ 

NATIONAL INSTITUTE OF 
ENGINEERING 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.I 

S. Africa: P.O. Box 8417, Jo'burg. 
Australia: P.O. Box 4570, Melbourne. 

Mullard 
MAINTENANCE MANUAL 
This is a completely new and up -to -date edition including all current replace- 
ment types. It contains valuable new material and is an essential source of reference for every Service Engineer. 

161- Postage I / -. 
RADIO CONTROL MANUAL by 

E. L. Safford Jr., 251.. Postage 1 / -. 'BASIC PRINCIPLES OF ELEC. TRONICS & TELECOMMUNI- 
CATIONS by M. D. Armitage, 2216. 
Postage 1/3. 

RECORDS & GRAMOPHONE 
EQUIPMENT by E. N. Bradley, 

OPTRANSISTORS. 
Postage 6d. 

TRANSISTORS. How to Test Them. 
Gernsback Lib. I6/ -. Postage 9d. RADIO VALVE DATA by "WW" 

Or. 

7th ed. 61 -. Postage 10d. 
GUIDE TO BROADCASTING 

STATIONS 13th Ed. Compiled by "WW" 316. Postage 6d. 
'LOUDSPEAKERS by.G. A. Briggs, 

19'6. Postage II -. 

0. Brown, 
TO HI FI by C. 

Brown, 211 -. Postage 1 /-, 
COMPLETE CATALOGUE I/-. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 
19 -21 PRAED STREET 

LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9 -6 p.m. 
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RADIO BOOKS 
NEW PICTORIAL APPROACH TO 

LEARNING 
BASIC ELECTRICITY, 5 parts. 
BASIC ELECTRONICS. 6 parts. 

The Complete rt Set 
instalmnt 

on payment of 

LEARN WHILE YOU PAY 
FOR ONLY 2/6 PER WEEK 

Write for FREE Illustrated Prospectus 
giving details of instalment plan. 

EXTRA EQUIPMENT FOR YOUR 
TAPE RECORDER. Describes Mixer - 
amplifier, Monitor -amplifier, Programme 
meter etc. 616. 
PRACTICAL TRANSISTOR AUDIO 
AMPLIFIERS for home constructor. 4/ -. 
HI -FI TRANSISTOR FM TUNER for 
home constructor. 4/ -. 
TRANSISTOR CIRCUITS for Radio Con- 

trolled models. Howard Boys. 8 / , 
SUPER SENSITIVPPOCKET RADIO. 4/-. 
INTERNATIONAL RADIO STATION 

LIST 3/-. 
TRANSISTOR CIRCUITS Nos. 1. 2. 3, 4. 
3/- each. Each book gives instruction for 

building ten different Transistor Units. 
COIL DESIGN AND CONSTRUCTION 8 
HI -FI TAPE RECORDER 3 / -. 
ONE VALVE RECEIVERS. TWO VALVE 
RECEIVERS. THREE VALVE RE- 
CEIVERS. FOUR VALVE RECEIVERS. 
1/9 each. nsutiions, diagrams. 
BOY'S BOOK OF CRYSTAL SETS, 12 

different circuits fully illustrated. 3/-. 
HOW TO GET THE BEST OUT OF YOUR 

TAPE RECORDER. By Guy. 9 /-. 
HIGH FIDELITY LOENCLOOSURFS. 

5 /6. 
TRANSISTOR SUPERHET RECEIVERS 
SI -. Includes circuit diagrams of 

Receivers 
40 CIRCUITS USING GERMANI 

M 
RADIO VALVE DATA 

(Wirelessf Wo7d) 
BRIMAR VALVE MANUAL No. 7 
GUIDE BROADCASTIN 

S A 
STATIONS 
edition. 

MULLARD REFERENCE MANUAL OF 
TRANSISTOR CIRCUITS. 13/6. 

ELECTRONIC NOVELTIES. Bradley 5/6. 

RAD RADIO CONTROL OF MODELS. BY 
Sommerhoff 5 /6. 

SERVICING TRANSISTOR RECEIVERS 

USING AN OSCILLOSCOPE. Easterling 
7/- 

BEGINNERS G I d TOOiRd DIO. Ca 8/8. 
DICTIONARY OF MATHEMATICAL 

RADIO TEST EQUIPMENT MANUAL 

HI.FI STEREO UCAMEg ORTOR.. Easterling 5 /6. 
All above titles include postage. 

SEND STAMP FOR LISTS 

SELRAY BOOK CO. 
d0 HAYES HILL, HAYES, BROMLEY 

KENT. Tel. HURstway 1818 

2 METRES! 
The thrills of 144 Mc /s can now be 
yours for only 39/6. complete kits 
Tunable range 150 -100 Mc /s, simpli- 
fied construction. etc., write today 
for descriptive literature, also if a 
newcomer -beginner to Amateur 
Radio, ask for free copy of the world - 
famous "Globe- King" kits and re- 
ceivers- stamp to cover postage 
costs appreciated. Write now to 
makers: 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

PADGETTS RADIO STORE 
4U MEADOW LANE, LEEDS 11 

Phone: Cleckheaton 2868. 

SCR -I22. RX and TX. Less valves and 
crystals, otherwise complete. 15/ -. carriage 
7/6. Receiver only 7/6. carriage 5 /-. 

valves. 2in., four for 10 / -. adage spares 
/ -. 14in. 

chassis, four for 15/ -. carriage 7/6. 
TV Tubes Regunned. 12 months guarantee. 
Old glass not required. 12, 14. 15, 16 and 171n. 
Any make all one price. 23.15.0., Carr. & 
Ins. 7/6. 
Perfect Reclaimed Tubes. Six months 
guarantee. 12in. 
21.10.0. / 1.10 0. carriage and insurance 7/ 

only 
6. 

P.M. Speakers. All perfect. removed from 
TV sets. 3ohms coil. Goodman. Phillips, 
Rola. R. and A. etc. 5in. 8/8. 61n. 4/ -.6 x 4in. 
5 / -. 7 x 4 6/ -. 8in. 6 / -. Post 2/6 extra. 
Crystal Diodes. Now only 6d. post 3d. 5/- 
doz, post free. 
NEW VALVES Ex- units. All post free. 
617 21 -, 6X5 4/ -. 6Ve 3/ -, 6V6GT 4/ -, 6AQ5 3/6, 
6C4 2 / -. KT63 4/ -, DH63 4/ -. EF91 1/9. 51,91 
1/9. EF92119. EF501 /6. 8/- doz. VR150 /30 4 / -. 
164 2 / -, 51./4 4/8. 9S4 1/8. 9001 9d., 5/- doz. 
DLS10 1/ -, 6/- doz. VR50 /VR92 8d., 4/6 doz. 

Valves removed from TV sets. Tested on a 
Mollard Valve Tester, and are 100% as new. 
They carry a 3 months' unconditional 
guarantee. 
EF80 1/6. 10/- per doz. EF80, Grade 2, 6d, 
4/. per doz. 
ECL80 4/6 606 2/8 U25 5/- 
ECC82 5/- 6Y6 2/- U281 5/- 
EL38 4/6 6LD20 5/- U329 5/- 
EY51 4/- 6SN7 2/9 KT36 5/- 
EBF80 4/8 10C2 2/- PL81 5/- 
EB91 11- 10F1 21- FY81 51- 
EF91 1/- or 15/- doz. PL82 51- 
EL91 1/- 10P14 5/- PYBO 5/- 
6P25 4/- 10P13 5/- PL38 5/- 
6P28 5/- 20D1 3/- PZ30 5/- 

6F13 2S- 20P1 51- B36 4/8 
6F14 5/- 50L1 5/- N37 51- 
6557 2/- 185ßT 8/8 L63 3/- 

TV Converters less valves and knobs. 
Colis fitted 2 and 10. Ekco. Ultra. Marconi, 
ETC. 2 /6. 2/- post. 
Cyldon Converters. Complete with valves 
and knobs. 25/ -. post 2/ -. Coils fitted 2 and 
10. 
Tube Unit with lin. tube, valves and A.C. 
mains transformer, this will make a good 
scope. These units, are not new, but 
condition good. 22.5.0. Carriage 8 /6. 
Small Speaker Transformer ex TX chassis. 
1/6. Post 1 /3. Doz. lots 151-. post free, 

3- TRANSISTOR 
POCKET RADIO 

WITH MINIATURE LOUDSPEAKER 
ABSOLUTELY NO SOLDERING REQUIRED 

UNIQUE DESIGN 

39/6 Superb 
ap- 

pearance. 
Simple instructions. 
Built In an evening. No 
drilling. No soldering. 
Complete in every detaiL 
Receives entire broad- 
cast band. Aerial re- 
quired In certain areas. 
Pocket size 41x2 ixliiu. 

Or the more powerlui SAVOY 55/6 SUPER S. Three transistors and 
2 diodes in a 5 stage reflex circuit. 
Dimensions as above. No serial required. 

ALL PARTS SOLD SEPARATELY 

Battery 1/. extra. P. & P. 2 / -. 

SAVOY ELECTRONICS LTD. 
IS Maiden Lane, Strand, London W.C.2. 

(Back of Adelphl Theatre) 

The NEW `SAVOY' 
4. TRANSISTOR 

SELF -CONTAINED 

POCKET RADIO 
WITH MOVING COIL SPEAKER 

ABSOLUTELY 

NO 
SOLDERING 

NO 
DRILLING 

4- Transistors and 2 diodes; 5 -stage 
reflex circuit; push -pull output; 
size 5} x a x 1 }in.; full medium wave; 
simple instructions and assembly tool 
provided. 

95/- Plus battery 21- extra 
Postage and packing 3/- 
All parts sold separately 

(PW) SAVOY ELECTRONICS LTD' 

15 Maiden Lane, Strand, London W.C.2 
(Back of Adelphi Theatre) 

BBC - ITV - F.M. AERIALS 
B.B.C. (BAND 1). Tele- 
scopic loft. 19/6. External. 
SID, 28/3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array. 24/ -. 5 
Element. 32/6. Wall 
mounting. 3 Element. 33/9. 
5 Element. 41/3. 
COMBINED B.B.C. + 
I.T.V. Loft 1 +3 Element. 
41/3. 1 +5 Element, 48/9. 
Wall mounting, 1 +3 Ele- 
ment. 56/3. 1 +5 Element, 
63/9. Chimney and mast 

mounting units also available. 
F.K. (BAND 2). Loft "H ", 28 / -. 3 Ele- 
ment loft, 52/6. S/D loft, 12/6. External 
5 /13, 28/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2/6. Coaxial cable, 
8d. yd. Coaxial plugs. 1/3. Send 8d. 
stamps for illustrated lists. 

K.V.A. ELECTRONICS (Dept.P.W.) 
38, Godatone Road, Kenley, Surrey. 

JAMES H. MARTIN & CO. 
Radio & Television Component Service 

Finsthwaite, Newby Bridge 
Ulverston, Lancs. 

Lists available. Inland 3d. stamp only 
Overseas, airmail 51- refundable. 

BENSON'S BARGAINS 

UNTIL FURTHER 

NOTICE THIS BUSINESS 

WILL BE FOR 

"CALLERS ONLY" 
Operated from 

SUPERADIO only 

W. A. BENSON (P.W.), 186 Ratbbone Road, 
Liverpool, 16. SEF 6863. Callers: SUPERADIO 
(Wbiteohapel). Ltd.. 116 Whiteobspel, Liverpool 

ROY 1130 
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SENSATIONAL NEW 1961 DESIGNS -BY CONCORD 
LOW PRICES * PICTORIAL STEP -BY -STEP PLANS * EASY AS A.B.C. 
THE NEW "LISBON" 
TRANSISTOR SET 
This is a pocket 2 -stage 19 /6 transistor set not mucc 
larger than a matohbos 
Excellent clear reception covering all 

,ed;nm waves, worker for mouths 
oft a tiny 14 or 3 volt battery coati. 
only 31d. Easv to tmlld and to 
excellent Introduction to transistor 

ircuitry. Everything can be supplle.l 
down to the last not and bolt moi. 
SIMPLE PICTORIAL STEP -BY- 
STEP PLANS FOR ONLY 19/8, Sloe 
boot and packing 1/8. (C.O.D. 2/- 
extra). Parte sold sepmately, priced 
parta Bet 1/, 

OUR NEW 4 STAGE "MINUETTE" 
Bulid this newly -designed "RINCETTE" 4 -STAGE transistor 
set in very strong ready drilled ULTRA- MODERN OASE. sloe only 6 a 34 x lin. Uses three transistors and diode and SELF - CONTAINED LOUD SPEAKER. Very 
sensitive, Ideal for office, bedroom, 
holidays, etc. Months and months 
of listening off an 8d. battery. Can 
be built FOR ONLY 31/8. Including 
PROPER CASE, miniature speaker. 
etc. SIMPLE AS ABC PICTORIAL 
STEP -BY -STEP PLAN; etc., plus 
pst and packing 1/8 (C.O.D. 2/- 
extra). Parte sold separately, priced 
parte list 1 /.. 

39/6 

THE NEW "FLORIDA" VALVE RADIO 
This sensational "FLORIDA. model V one of our most 27/6 sensitive valve radios. It is a highly compact, self- contained miniature push button base, valve 
pocket radio at absolutely rock b t I tom building coat. Cover, all medium n: waves with very latest circuitry 
bringing in stations from all over 
Europe without fuss. 81ze only 44 x 
24 x 141n. A fascinating pocket radio. 
We can supply all the parts including 
beautiful 2 -tone case and SIMPLE 
AS ABC PICTORIAL STEP -BY- 
STEP PLANS, screws, wire, etc. Can 
be built for the exceptionally LOW 
PRICE OF 27/6" plus poet and pack- 
ing 1/6 (C.O.D. 2/. extra). Parta sold 
separately, priced parts list 1 / -. 

THE NEW "SAN REMO" 
This All Transistor Speaker Radio -The 
"San Remo " -covers all medium waves 
including "Home;' "Light," etc. Reli- 
able and lightweight -Slips easily into the 
Pocket or Handbag -size only 41 x 21 x 
liln.l Works for Months off 8d. Halteryf 
Ideal for holidays, Camping, Bedroom, 
etc. Anyone can assemble It in an hour 
or two with our simple- as-ABC PLANI 
Complete get of parts including minia- 
ture speaker- everything -only 82/8, 
pins 2/8 P. A P. (C.O.D. 2/- extra.) 
Parts can be bought separately. 

ONLY 32/6 

CONCORD ELECTRONICS Dept. PW38 Cheques accepted. Cash on delivery 2/- extra. Pleats print name and address in 
block letters. Suppliers to Schools, Universities, Government and Research 

210, Church Road, Hove, Sussex a v7CO.D. abroad. DEMONS TRA TIRES DAILY A T WORKS. $ggrN 

RADIO VALVE DATA 
by W. W. new 7th Ed. 6 / -. Postage 9d. 

Mallard Maintenance Manual, new 2nd edition, 16 / -, postage 1 / -. 
Practical Transistor Audio Amplifiers, for Home Constructor, 8/8, postage 6d. 
Radio Amateurs Examination Manual by R.S.G.B., 5/ -, postage 6d. 
Brinier Valve and Tele Tube Manual, new 
No. 9 edition, 6/ -, postage 9d. 
Transistor Circuits for Radio Controlled Models by Howard Boys, 7/6, postage 6d. 
Surplus Radio Conversion Manuals. Volumes 1, 2 and 3, each 24/ -, postage 1/- each Junction Transistors in Pulse Circuits by Neeteson, 28/6, postage 1 / -. 
The Oscilloscope Book by Bradley. 5 / -, postage 6d. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

TV TUBE RESTORER - 
EXTRA LIFE, EXTRA BRILLIANCE 

PLUGS ON TO YOUR 
TV TUBE 

ANY SIZE 

PATENTED 

Important! State 
Make, Model No. 
Name and Ad- 
dress in Block 
Letters Please, 

STANDARD MODEL .. 22/6 DE LUXE MODEL .. 30/- 
Postage 2/6 either model. 

SINCLAIR ELECTRONICS Dept.P.W.4 
18 Newport Court haring X Rd. WC2 

Terms: C.W.O., 0.0.1), 

IIltlilll r 

RES /CAP. BRIDGE p, &8! 2'6 
Checks all types of resistors, condensers 

6 RANGES 
Built in 1 hour. Direct reading. 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (DEPT. TP) 
Raleigh Mews, Raleigh Street, Nottingham 

POCKET RADIO 
ASTOUNDING RESULTS 

Covers medium and long waves. 
No aerial or earth required. 

Very compact; personal earphone. 
ALL PARTS 5916, plus post 21 -. 

Write for details (3d. stamp) before you 
buy elsewhere. 

Red Spot Transistors 213, White Spots 2'3; 
Bargain set, 6 Ediswan Transistors (I- XAI02, 2- XAI01, I- XBI03, 2- XCI01) 
and Diode for Superhet, 3916. All parts 
"P.W," Pocket Superhet (Mullard transis- 
tors), £8.5.0; Sub -min. Electrolytics 2, 4, 
8, 10, 1I6mfd, 2f -; 50, IOOmfd, 219. M.C. 
Earpiece (used as speaker), Sf -; Balance 
Inserts (as earpiece or speaker), 316. 
Silicon Rectifier bargain 70 p.i.v. f amp., 
3(3; Westalite Contact Rectifier 250 v., 
60 mA, 716; Transformer 250-0-250 v., 6 v. 
and 5 v., 151 -; Packard Bell Amplifiers, new 
12)6; Garrard Portable Record Player, 
cabinet, battery turntable 45 r,p.m. and 
P.U.; takes trans. amplifier, £3.10.0, plus 
cary. 3/3. Real bargain. Limited quantity, 
TERMS.- C.W.O. Post extra, excess 
refunded. Our Reflex Rx., best 2- transis- 
tor Receiver. Send IOd. stamps for notes. 
MOORE'S EXPERIMENTAL SUPPLIES 
8 & 10 Granville Street, Sheffield 2 

Tel.: 27461 

H.A.C. EQUIPMENT 
AND 

SHORT -WAVE KITS 
Famous for over 25 years for ... 
S.W. Receivers and Kits of Quality. 

R.A.C. were the original suppliers of SHORT -WAVE RECEIVER KITS for the amateur constructor. Over 10,000 satisfied customers -including Tech- nical Colleges. Hospitals, Public Schools, Hams, etc. 

Improved designs with Denso colle: One -valve Kit, Model "C ". Price 25/ -. 
New Additi n: Model "K'l Price ó0 / -. 
Super sensitive "All Dry" Receiver. 
Special Inc. price. Complete Kit, 77/ -. 

All kits complete with all components, 
accessories and full instructions. 
Before ordering call and inspect a demonstration receiver, or send for descriptive catalogue and order form. 

POST THIS COUPON NOW! i 
' "H.A.C." SHORT -WAVE PRODUCTS 

(Dept. TH), 44 Old Bond Street, I 
London W.1 I 

Please send me FREE and without 
I obligation your 1962 literature. 

NAME I 

ADDRESS 

V= M11 ma aim 
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FIDELITY "CORONET" 

r Inc. 
Battery 

AVO -7 MULTIMETER ' RECORD PLAYER 
Famous AVO 
Multimeter. # AMPLIFIER 
Reconditioned 

l a n d f u 1 I y # 2 -watt output. 
Guaranteed. Ready built with Valves and 8 x 5 

Supplied with Speaker, Tone and Volume controls. 

batteries, test Ì Printed circuit. 
leads, instruc- t taons. At the 
NEW LOW 
PRICE 

Ideal for Portable Record Player. 

£11.10 0 # for above. f6.19.6. 
L 1 

P.P. 

Reg. Post 5 -. 

t FULLY GUARANTEED ; STEREO AMPLIFIER 
BARGAIN OFFER 

1 

f9.19.6 216 

16- TRANSISTOR MEDIUM & 

I LONG WAVE POCKET RADIO 

Size 21 x 41 x I 

Quality Push -Pull Speaker Output 
Guaranteed for 12 months. 
Phone and Tape Sockets 
Carrying Case 

ALL BRITISH DESIGN AND 
CONSTRUCTION 

751- P.P. 2f-. 

UA8 4 -speed Record Changer, 
316. 

ideal 

S 

CRYSTAL 
LAPEL 

MICROPHONE 
Attractive Two -tone Moulded Cabinet. Ideal for portable 
Very sensitive. Ideal present for any tape recording, etc. 

occasion. Built and Ready to Use. 1716 P.P. 11_. 

POCKET TESTER 
MODEL TE10 

1 Volt- Ohm- Milliameter *Size 
41x3) x Over 20 Scales. 

10,000 ohms /volt 
Price, inclusive of Test Prods, 

,yp Battery and instructions 
(5.19.6 P.P. 116 

Top Quality Meter -Fully 
Guaranteed. 

Also Model 200H, 20,000 ohms /volt. Same 

size (6.19.6. P.P. 116. 

EXTENSION SPEAKER UNIT 

Tubular Unit. To give Big Set 
Performance from any Commercial 
Transistor Pocket Radio. Supplied 
with Plugs to fit most radios. Just 
plug in and hear the difference. 

57/6 (incl. P. Tax). 

4000 Ohm 
Headphones 

Lightweight very 
sensitive. 
1216. P.P. 11 -. 

ti 2 watts per channel. 
Full tone, balance and volume 
controls. 
Complete with sockets, dials, etc. 

9716 P.P. 216. 

iSuitable Speakers, 9 x 5in., 4916 pair. 
UAI4 Stereo Deck, 0.19.6. P.P. 316. 

READY BUILT AND TESTED. 

CRYSTAL MICROPHONE 
FULLY GUARANTEED 

ACOS 39 -I. Stick Microphone 
with screened cable and stand 
(list S gns.), 3916, P.P. 116. 

ACOS 40 Desk Microphone 
with screened cable and built -in 
stand (list 501 -), 1916, P.P. 116. 

ACOS 45 Hand Microphone 
with screened lead, very sensi- 
tive, 2916, P.P. 116. 

100 C Stick Microphone with 
muting switch and screened 
cable, detachable desk stand, 
cord, etc. 3916, P.P. 116. 

POCKET IRON * Pocket Soldering Iron, 
220/250 v. A.C./D.C. 30 
watts, complete with 
mains plug, case, etc. 
Handle unscrews to cover 
element, enabling iron to 
be carried in pocket. 
1816. P.P. 11 -, 

Telephone Adaptor 
teIdeal for recording 

lephone conversations. 
Supplied with screened 
cable. Fitted rubber 
sucker. 14f -. P.P. 9d. 

BABY SITTER 

,\ 

3- TRANSISTOR AND DIODE 
PERSONAL POCKET RADIO 

Quality Out- 
put on Person- 
al Earphone. 
A simple to build 
local station 
radio with per- 
sonal earphone 
output. Built -in 
Ferrite Aerial 
and Battery last- 
ing 9 months. 
Size 41x3x I }in. 

ALL PARTS 
37/6 P.P. 116 

/ 

ALL TRAN- 
SISTOR 

BABY OR 
INVALID 
ALARM 

NOW HOUSED IN ATTRACTIVE GOLD 
HAMMER FINISH PORTABLE CABINET 
Battery operated, push -pull, 400mW 
output. Low impedance microphone en- 

ables unit to be used up to 200 yards. 
Output on quality speaker. * GUARANTEED for 12 MONTHS and 

100 °;, SAFE. * Microphone is placed within 6ft. of 
baby; twin flex is taken to amplifier 
unit and placed in any room required. 
COMPLETELY BUILT & TESTED. 

£5.10.0 P.P. 216. * Used All Night, Every Night. 
Battery Life 3 to 4 months. 

Transistor 2 -Way Intercomm 

10 Gns. 
Unit Sizes 31 x I; x 3 }in. (Approx.) 
2 -way Talking. 
Internal Buzzing System 
Full Volume Control 
Long Life Built -in Battery 

Built -in 21in. Speakers housed in attractive 
moulded cabinets. Supplied in presenta- 
tion carton. Complete with Battery and 

60 ft. wire. 
Fully Guaranteed and Tested 

COMPLETE SET OF 
PARTS FOR "P.W." 
MINI -AMP AS PER 
NOVEMBER EDITION 
OF "PRACTICAL 

WIRELESS" 
b51- P.P. 116 

* Suitable Battery Record 
Player 7916. P.P. 116. 

OUR SPECIALITIES 
Transistors, Valves, 
Quartz, Crystals,Com pon- 
ents at Competitive Prices. 
Let us quote for your 

circuit. 

j 

ISPECIAL OFFER I 

COMPLETE SET OF PARTS FOR 
"P.W " CITIZEN AS PER DEC./ 
JAN. EDITIONS OF "PRACTI- 
CAL WIRELESS." 

7916 P.P. 116. 

Henry's Radio Ltd 
5 HARROW ROAD - LONDON W.2 

TRANSISTORS 
We Stock Transistors FROM 
and Components for 

Every Purpose. 
Enquiries Welcomed 3/6 
1st GRADE -FULLY GUARANTEED 

SEND FOR LATEST PRICE LISTS 

Opposite Edgware Road Tube Station 
OPEN MON. to SAT 9 -6, THURS. I o'clock 
Telephone PADdington 1008/9. 

PLEASE TURN TO BACK PAGE 
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Practical Wireless 
BLUEPRINT 

ALL OF these blueprints are drawn ful -size and 
although the issues containing descrip:ions 

of these sets are now out of print, constructional 
details are available free with each blueprint except for 
the PW Monophonic Electronic Organ and the PW 
Roadfarer. 

The Index letterswhich precede the Blueprint Number 
indicate the periodical in which the descri)tion 
appeared. Thus PW refers to PRACTICAL WIRELESS; 
AW to Amateur Wireless and WM to Wireless 
Magazine. 

Send (preferably) a postal order to cover the cost of 
the Blueprint (stamps over 6d. unacceptable) to 

Title Numbet Price 

CRYSTAL SETS 
Junior Crystal Set .. .. .. PW94 2/- 
Dual -wave Crystal Diode .. .. PW95 2/6 

STRAIGHT SETS 
Battery Operated 

Modern One- valver PW95 2/6 
All -dry Three . PW97 3/6 
Modern Two -valver PW98 3/6 

SUPERHETS 
A.C. Band -pass Three .. PW99 4/- 
A.C. Coronet -4 PWI00 4/- 

IP 
A.C. /D.C. Coronet PW I0I 4/- 
The PW Pocket Superhet .. - 5/- 

MISCELLANEOUS 
The PW 3 -speed Autogram .. - 8/- 
The PW Monophonic Electronic 

Organ .. .. .. .. - 8/_ 
(No constructional details are available with this blueprint) 

The PW Roadfarer .. .. - 5/- 
(No constructional details are available with this blueprint) 

TELEVISION 
The PT Band 111 converter .. - 1/6 

SERVICE 
PRACTICAL WIRELESS, Blueprint Dept., George 
Newnes, Ltd., Tower House, Southampton Street, 
London, W.C.2 

SPECIAL NOTE 
THE following blueprints include some pre -war 

designs and are kept in circulation for those 
constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 
majority of the components for these receivers are no 
longer stocked by retailers. 

Title 
A.C. Fury Four .. 
Experimenter's Short Wave 
Midget Short Wave Two . . 

Band -Spread Three (Battery) 
Crystal Receiver .. 
Signet Two (Battery) 
Simple S.W. One -valver 
Pyramid One -valver 

BBC Special One -valver . . 

Short -Wave Two . 

Short -Wave World Beater. . 

Number 

PW20 
P W 30a 

PW38a 
PW68 

PW71 

PW76 

PW88 

PW93 

AW387 
. AW429 

AW436 

Standard Four Valve S.W. 
Enthusiast's Power Amplifier 
Standard Four Valve .. 
Listener's 5 -Watt Amplifier 

r 

L 

.. WM383 
.. WM387 
.. WM391 
.. WM392 

Price 

2/6 
2/6 
2/6 
2/6 

2/- 
2/6 
2/6 
2/6 

2/6 

2/6 

3/6 

3/6 

3/6 
3/6 

3/6 

QUERY COUPON 
This coupon is available until 5th January, 1962, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, JANUARY, 1962 

'V 

a 
Published on the 7th of each month by GEORGE NEWNES, LIMITED, Tower House. Southampton Street, London. W.C.2, and printed in England by WATMOUGHS LIMITED, Idle. Bradford; and London. Sole Agents for Australia and New Zealand. GORDON & GOTCH (Alsiw, Ltd., South Africa and Rhodesia; CENTRAL NEWS AGENCY. LTD. Subscription rate including postage for one year Inland £7.9.0. Abroad £1.7.6 (Canada £1.5.0.). Registered at the General Post Office for the Canadian Magazine Post. 
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ANNOUNCING THE 
ANOTHER 

COMPLETELY NEW 
6- TRANSISTOR 

POCKET RADIO 

TOTAL COST OF ALL 
PARTS 

E7. I0.0 P.P. 21 -. 

ALL PASTS SOLD 
SEPARATELY 

"CAPRI" POCKET 
SI X 

6- TRANSISTOR SUPERHET 
Push -Pull Output. 
6 Mullard Transistors. 

sfyi.- Printed Circuit. 
Illustrated Building Building In- 
structions. 
Amazing Sensitivity. 
Housed in attractive two - 
tone moulded cabinet with 
mesh grill. 
REALLY POCKET SIZE ! 

Full Descriptive Leaflet 
Size 41 x 21 x I I ins. and Details on Request. 

ALL OUR UNITS ARE 

COVERED BY AFTER 
SALES SERVICE AND 

GUARANTEE 

SEND FOR DETAILS 
OF COMPLETE RANGE 

IDEAL PRESENTS FOR 
CHRISTMAS 

Please turn to the next 
page for more items. 

Size 84 x 64 x 3 }in. 

Full coverage on 
Medium and Long wave- 
bands. Excellent quality 
with full station separa- 
tion. Car aerial socket. 

"TRANSFIVE" PORTABLE 
MEDIUM AND LONG WAVE 

PORTABLE RADIO 
325mW Push -Pull Output on 
5 -inch Speaker. 
Pictorial Building Plans. 
Easy to Build Printed Circuit. 
Carded Components. 
5 Mallard Transistors. 

AFTER SALES SERVICE 
and 

FULLY GUARANTEED 
TOTAL COST OF ALL PARTS 

£6. 19.6 P.P.2t6 

NO EXTRAS TO BUY 

BUILDING PLANS & PRICES FREE ON REQUEST * RANGER 3 * 
NO EXTERNAL AERIAL OR 
EARTH -3- TRANSISTOR and 

2 DIODES 
Personal Pocket 
Radio with 5 stages 
giving clear recep- 
tion on medium 
wave, amateur top 
band and shipping. 

Size 41 x 3 x Irin 

All 
Components 

79/6 P.P. 116 

Everything 
Supplied 

Easy to follow 
instructions with 
pictorial layout 
free on request. 

Reception of 
Radio Luxem- 
bourg guaran- 
teed. 

3/4 WATT 4 TRANSISTOR 
AMPLIFIER 

I watt peak 
output. 

3db 70c's 
to 12 kc!s. 

Output to 3 

ohm speaker 

9 volt oper- 
ated. Built and Tested 

69/6 P. & P. 116 Details on 
request 

A printed circuit high g in amplifier size 
4 x 21 x ;in. using Mulla d OC71 /0C8ID 
and 2 -OC81 Transistors. Ideal for Inter - 
comm., Record Player, Tuner Amplifier 
or any application requiring a quality and 
reliable amplifier. 

Henry's Radio Ltd 
PADdington 1008/9 

5 HARROW ROAD, LONDON W2 
Open Monday to Sat. 9 -6, Thurs. I o'clock 

Send If- Stamp For New 
Illustrated Price Lists 

.6.6wv PLEASE TURN PAGE 

" QUINTET " 
MEDIUM AND LONG WAVE 

POCKET LOUDSPEAKER 
RADIO 

250mW Push -Pull Output. 
Plainly marked Printed Circuit 
Board and Carded Components. 
5 Mullard Transistors. 
Illustrated Plans. 

A new printed circuit 
design fully tunable on 
both wavebands. Guaran- 
teed reception of Con- 
tinental and local stations 
including Luxembourg, 
anywhere with full station 
separation. Fitted Car VERY EASY TO BUILD AND USE. 

Aerial and Earpiece After Sales Service and Guarantee 
Sockets. All Parts Sold Separately 

Illustrated nstructions FREE ON REQUEST 

Size 5; x 3 x I }in 

TOTAL COST OF ALL PARTS 

£5.10.0 P.P. 2'6 
NO EXTRAS TO BUY 

CONTESS.A 
6 TRANSISTOR MEDIUM AND 

LONG WAVE SUPERHET 

COMBINED PORTABLE AND 
CAR RADIO 

High "Q" Internal Ferrite Aerial. 
Car Radio Adaptation and AVC. 
"Hi -Fi" Quality Speaker. 
Slow Motion Fingertip Tuning with 
Station names clearly marked. 
425mW Push -Pull Output. 
6 "Top- Grade" Ediswan Transistors. 
New Type Printed Circuit with all 
components marked. 
Full Medium and Long Wave Tuning. 

TOTAL COST OF ALL PARTS 

£10,19,6 P.P. 3/6 

NO EXTRAS TO BUY 

Attractive Rexine Covered Cabine 
Red /White or Blue ¡White 
10x74 x 34in. 

UNBEATABLE IN PERFORMANCE 
AND APPEARANCE 

Employs the latest techniques. Double 
tuned IF'S,. AVC and first -grade com- 
ponents are standard features. Excellent 
tone, sensitivity and selectivity on both 
wavebands guaranteed. 

Descriptive Leaflet on request. 

J `' 

* RANGER 2 * 
All Parts 

59/6 
P.P. 116 

PERSONAL POCKET RADIO 
Two Transistor Two Diode fully 

tunable over medium waves. Good 
reception of Radio Luxembourg. Size 
44 x 3 x 1 1in. No extras to buy 

PICTORIAL PLANS AND 
DETAILS FREE ON REQUEST 

TRANSISTOR PORTABLE 
TAPE RECORDER 

Size 

6x8' - x 21in. 

12 
Gns. 

-11 

Over I hour play /record. 
Quality Re- production on Built -in 
Speaker. 
Fast Rewind -Full Volume Control. 

SUPPLIED COMPLETE WITH 
MICROPHONE, BATTERIES, 
PERSONAL PHONE AND TAPE. 

I WATT TRANSISTOR AMPLIFIER 
EMI 4- Transistor Amplifier with 

speaker, tone and volume controls. 
Ready assembled for use with crystal 
pick -ups. 74 to 9 volt operated. 8916 
P.P. 116. 
BATTERY RECORD PLAYER 

6-74 volt Garrard Turntable with 
crystal pick -up. Plays 45 r.p.m. Ideal 
for above amplifier. 7916 P.P. Ili.. .- .1116 I&KA. . 
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