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ii PRACTICAL WIRELESS 

ADCOLIN 
dpd Trod. Mork) 

SOLDERING EQUIPMENT 

FOR 
THE 

RADIO 
CONSTRUCTOR 

ILLUSTRATED 

,?6" DETACHABLE 
BIT INSTRUMENT 

(List No. 64) 

IN 

PROTECTIVE 

SHIELD 

WITH 
ACCESSORIES 

(List No. 700) 

FOR CATALOGUES APPLY DIRECT 

ADCOLA PRODUCTS LTD., 
ADCOLA HOUSE, 
GAUDEN ROAD, Telephones: 

MACaulay 3101 LONDON, S.W.4 4272 

Telegrams: "SOLJOINT" LONDON SW4 

July, 1965 

SUPER 6 
LONG & MEDIUM WAVE 

TRANSISTOR RADIO 
A quality radio available as a kit or ready built. The sparkling 
performance and superb finish of the completed receiver give 
you value equivalent to a C12. 12. 0 commercial model. * All new parts. * 6 transistors and diode. * 350mW output. * Superhet circuit, Ferrite rod aerial. * Weymouth Radio 
printed circuit board. * Component positions and references 
printed on back of board. * Nicely styled wooden cabinet, 11 

x 74 x 3 +in. * Vinyl covered in various colours. * 6 x 4in. 
speaker giving good bass and treble response. * Full instruc- 
tion booklet 21 -. Free with kit. * I.F. Frequency 470 kc s. * Lining up service if required. * All parts supplied 
separately. Write for list. S.A.F. please. * 9v. battery 
required. VT9 or P.P.9 1319 with kit). 

COMPLETE KIT ONLY £4.17.6 PLUS 51- POST 

OR FULLY BUILT L6.17.6 Tax & Carr. Paid 
V.H.F. Pre -amplifier with high signal -noise ratio and gain 
of at least 3:1 under average fringe area conditions. Metal 
container 3; x 34 x I;in. high, with strap for eaves, loft or 
skirting fixing. 9 volt battery operated, using transistor 
API 14. Covers all British and some Continental stations. 88 to 
108 Mc s. Order with confidence of improved reception. 

ELECTRONICS (Camberley) LTD. 
15 VICTORIA AVENUE, Camberley, Surrey 

Post orders only please 

NOMBREX INSTRUMENTATION 
TRANSISTORISED SIGNAL GENERATOR 

Model 27 L9.15.9 

Also available: * INDUCTANCE BRIDGE 66 [I8. 5.9 * POWER SUPPLY UNIT 61 E6.13.6 * C.R. BRIDGE 62 ... E8.10.9 * AUDIO GENERATOR 63 ... E 17.0.9 

All Prices include Battery, Post and Packing. 
Prompt delivery 

S.A.E. for Technical Trade and Export 
Leaflets enquiries invited 

NOMBREX LTD. Phone 3515 

Estuary House, Camperdown Ter., Exmouth, Devon 
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July 1965 

GUARANTEED 

PRACTICAL WIRELESS 

At VALVES -ty- 
by return of post 

THE MOST ATTRACTIVE COMPETITIVE VALVE 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised 

POST 3 MONTHS FREE TRANSIT IN- 

GUARANTEE 
SURANCE. Satisfaction 

1 valve 6d 2 -11. 1/, or Momf back Cner:mice 

FREE for 12 or more in writing a a it h on Gond. if returned 
valves. .v ri a ^alp,. within 14 days. 

074 4(6O118GT 2/- 20L1 18/-,DL82 9/-,EZ80 519 
1A7GT 8/3 8117 519 SOP1 9/8 DL92 5frEZC1 O/- 
OC:iGT 7/- 8K7G 2/- 20P3 12/6 DL94 6/6 FC4 8/- 
105 7/- 8K7GT 4/9 20P4 17/- DL98 713 FW4/500 7/- 
1D6 9/9 8K86 5/- 20P5 15/- EA50 113 GT1C 12/6 
1115GT 8/- 8K3GT 11/- 25A6G EABC80 6/9 GZ32 7/6 
1L4 3/- 6K25 8/6 25L8GT 7/9 EAC91 4/- GZ34 1116 
1LD5 4/3 BLl 9/6 25Y5G 81- EAF42 8/31HK90 9/8 
1LN5 418 6L6G 7/8 25Z4G 7/-'EB34 1/3 RL41DD 8/8 
MGT 819 OL18 719 25Z5 8/- EB41 51- HN309 19/- 
1R5 5/0 8L18 11/8 25Z80 8/- EB91 31-,HVR2 B/- 
1135 5/3 6LD20 /9 27SU 17/6 EBC33 4/91CT32 8/8 
164 I8 ON7 7/6 30C1 6/9 EBC41 7/9 KT33C 4/- 
195 4/6 6P1 9/8 30C15 11/6 EBC81 7191KT36 141- 
1T4 3/- OP25 8/8 30F5 7/6 99E80 7/6 KT44 el- 
2021 518 8108 9/9 301L1 9/8 E9F83 9/8 KT55 17/8 
3A4 4/- 6 6G 6/8 30L1 6I8 99E89 7/9 KT61 11/- 
3A5 8/9 81470T 8(9 30615 919 EBL21 10/9 KT83 9/8 
3D8 4/9 6117G 9/- 30P4 9/6 EC52 9/8 KT88 13/8 
3Q4 7/- 8SA7 5/9 30P12 7/6 EC91 4/6 
3S4 51- 88C7 4/9 30P10 13/6 EC92 8/6 
3V4 6/6 68G7 4/5 30PL1 9/3 ECC81 7/6 
5R40Y 9/6 88117 3/- 30PL18 9/8 ECC82 4/- 
6T4 81- 6817 5/6 35C5 8/8 ECC33 4/9 
5U4G 5/6 66K7 5/- 35L8GT 81- ECC34. 9/- 
5V4G 7/8 6SL7GT 5/9 35W4 el- ECC35 5/9 
5Y3G 4/9 88270T 4/9 3524GT 5/6 ECC40 9/6 
5Y3GT 818 6SQ7 5/9 35Z50T 7/- ECC31 5/6 
5540 9/6 6657 3/8 41 8/6 ECC32 el- 
6Z9 9/- 8II46T 9/8 92 818 ECC83 818 
6Z40 7/6 6118G 4/8 50135 7/9 EOC84 7/8 
5Z4GT 9/8 BVBGT 8/9 5005 8/8 E0285 1/8 
6130L2 9/- 8x4 4/8 50L6GT 7/8 ECM 9/8 
8A8 3/8 8X50 51- 53KU 9/6 ECF80 8/9 
8A7 9/- 6X5GT 8/- 81BT 17/6 ECF82 8/3 
8A80 7/9 796 10/9 81SPT 11/- E61121 10/9 
6A8GT 12/8 797 7/9 6 ST 13/6 ECH35 11/6 
6AC7 31- 705 7/9 75 5/8 

ECH81 7/9 
GA GS 2/9 7C8 7/8 78 5/' 

OAK6 6/9 
7H7 7/8 83 916 EOL80 6/8 

6AL5 3/3 Y4 b/ 18511T 1918 ECL82 8/- 
6A1116 31- gD $_ 185BTA 19/8 ECL83 10/6 
8AQ5 6/- 10C1 11I6 807 7/6 ECL84 12/- PCF82 
6AT6 5/- 813 49/- ECL80 1013 PCF84 
BAIIB 7/- 10C2 14/6 832 14/- EF22 
BAV6 5/9 

WI 30%8 
888A lE/8 38A 

BB 7 8/6 
1OF16 301- 954 3/9 

EF39 6BSG 31- 955 213 
BBAB 5/OlOLDll 1416 g58 21_ EF40 

518 
10P13 8/6 1825 5/U EV41 

613080 15/- 10P14 9/6 8080 ^/6 EF42 

6998 0/610918 /- 6057 
81116 1/9 12A6 2/3 8007 
8BQ7A 810 12A118 11/- 1763 

65107 06 12AT8 6/6 9001 
1313R8 91812AT7 5/6 9002 
BBWB 7/9 1.2A176 9/-9003 5/9 
6BW7 
8C4 2/3 AZ31 7/6 r92 31 12AX7 6/6 

1722 6/9 
U24 12/8 
II25 10/6 
II28 8/6 
1731 ^/- 
U33 14/- 
U35 12/6 
U37 26/- 
II50 4/9 
II52 4/9 
U76 5/8 
U78 4/8 
U107 12/8 
U191 11/6 
U281 9/8 
U282 121- 
II301 12/- 
II309 6/6 
U329 9/8 

Kr At 8/8 13339 11/8 
KT88 19/- 13403 10/6 
KTW61 5/9 U404 8/- 
KTW82 8/6 U801 17/6 
KTW63 5/9 IIABC80 7/- 
KTZB 11/- UAF42 7/9 
L87 3/- UB41 7/- 
19152 8/6 UBC41 7/6 
ljU14 7/- UBC81 7/9 
N87 10/8 UBF80 7/9 
N78 17/- U9589 7/8 
N108 17/- UBL21 12/- 
N152 3/7 U092 7/9 
P41 7/6 UCC64 9/9 
P61 219 IIC085 7/3 
PABC80 8/- UCF80 10/8 
PC88 11/6 UCH21 9/8 
PC97 91 UCH42 7/3 
PCC84 6/ UCH81 719 
PCC85 7/9 UCL82 91- 
PC088 11/9 U6L83 121- 
PCC89 6/8 UF41 8/- 
PCC189 12/- UF42 516 

F60 0/9 IIF80 3/- 
71- IIF85 7/6 

121- UF89 3/- 
11/- UL41 8/- 
7/3 UL44 14/- 
91- UL48 9/9 
7/3 UL84 6/6 

10/6 UM80 7/0 
10/6 URIC 7/6 

3/9 QU8 11/6 
8/6 IIII7 9/6 
418 UII9 13/6 
918 UY1N 11/- 
9(8 UY21 9/6 

15/- UY41 6/- 
8/3 UY85 6/- 
6/6 VP4B 9/- 
6/8 VP23 2/9 
^f- VP41 5/0 
813 VR105 51b 
8/- VR150 5/- 

1218 W78 4/9 
91- W81 7/3 
8/- X81M 11/- 

10/- X63 8/6 
10/0 X65 11/- 
818 X88 "/9 
6/3 X78M 111- 
5/9 X78 211- 

819 PY83 6/9 X79 21/- 
6/6 PY88 8/9 X812 9/- 
9/9 PY800 7/9 Y83 8/- 
3/9 55801 7/9 Z63 e/- 
01-PZ30 916 Z63 4/9 
8/9 R19 9/6 268 8/6 
7/6 RL18 11/- 
819 SP41 2/3 
9/6 SP81 2/- 

18/- SU25 16/- 
7/88172150 4/6 
7/3 T41 6/8 
9/8 TDD4 8/6 

7%-U16 7/8 

7/- PCF86 
3/3 PCL82 
8/- PCL83 
7/6 PCL84 

111- PCL85 
8/- PCL86 

PEN25 
PEN45 
PEN46 
PL'33 
PL38 
PL38 

EF88 7I6 PL81 
5/- 12AU7 el- ATP4 2/6 EFT 019 PL'32 

MVO 819 EF91 3/-PL83 

605 618 AZ41 /- - PL84 

8C8 3/6 129A6 71- Bae O/O,EF183 9/9 PL820 

609 11/- 022E6 -16 010 8/-EF184 9/BPL84 

6006G 18/6122567 8/9 cam 13/6EK32 ^/8PX4 

80568 6/31208 516CCH3,5 13/6 
EL32 318 pm 

602 3/6 12E1 17/6 CY31 -Ig EL33 111- PY31 

603 8/8 12116 1/9 D77 313 
EL34 1118 PY32 

12J5GT 3/3 DA30 11/B 1i 81- PY33 
8D8 3/- EL38 12/8 PY80 
891 4/9 12.1765 8/- DAC32 8/- EL41 81- PYtll 
6E8 7/612K7GT 4/9 DAF91 4/6IEL42 9/6 PY82 
8F8ß 4/6 1258 9/9 0A586 7/3 EL81 
8513 4/9 12K8GT11/6 DF33 8/9 ELS9 
6514 9/8 

12SAT 719 DÓB 
3/- 

13 EL91 6515 
6/8'12SG7 4/8 0097 7/6 EL95 6919 0/- 

128317 3/8 DH83 5/8 EM34 6532 4/9'129I7 5/6 DH78 4/6 EM80 6133 4/-'1PSK7 4/6 
6118 I/8 DK32 616 EM81 
625 4/3 12807ßT 8/83 DK91 5/6 EM85 
8J5G 3/-12807 8/6 DK92 7/- EN31 
87505 4/3'1303 8/6 DK96 1/9 EY51 
618 3/6 19AQ5 7/9 0L33 7/0 ESN 
6J7 8/6 19805 14/- DL35 -/e E588 
817G 9162001 819 01,83 9/-,EZ40 
81765 7/812092 9/6 DL75 61- EZ41 

8/9 
tíle EF50-13R1/6 
916 EF50(A) 2/8 
-/6 EF54 3/- 
3/8 EF80 4/0 
alo EF85 
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u HIGHEST QUALITY begs COMPA 

GUARANTEED 
RE OUR PRICES 

Carr. S Im. 

MOST MULLARD 
MAZDA. COSSOR 

EMITRON, EMI - 

SCOPE, BRIMAR, 
FERRANTI TYPES 
PROCESSED IN 

OUR OWN 
FACTORY 

12p6 

12in. 
14in. 
15-17in. 
19in. 
21 in. 
23in. 

6 Months 

£2. 0.0 
£2.10.0 
£3. 5.0 
£3. 5.0 
£3.15.0 
£3.15.0 

12 Mouths 

£3. 0.0 
£3.10.0 
£4. 5.0 
£4. 5.0 
£5.15.0 
£5.15.0 

NEW 
TYPES 

MW 31/74 

£3.15.0 

MW 36124 

£4.15.0 

CRM 172 
MW 43/84 

£6.0.0 

SATISFACTION GUARANTEED 
PROFESSIONAL TAPE 

RECORDER 
MAYFAIR FT157. six Transistor, 
Capstan Drive, Two Speeds, Dual Track, 
Push -button Controle, Tape, Ideal 
Speech and Music. Many Refinements. 
Only 6 °h Wow Flutter. Beautiful 
Finish with Mike, Sin. Tape, Telephone 
adaptor. £17.17.0 
CO -AX, low lose, 6d. yd., 25 yards, 
11 /6, 50 yds., 22/ -, 100 yds., 42/6 
Co -ax Plugs, 1 /3. Wall outlet bones 3/6 

SPECIAL C.R.T. OFFER 
Due to huge Bulk Special Purchase 
wo are offering MW 36/24 Tubes at 
the unrepeatable price of 39/ -. P.P. 
12/6. The above are guaranteed for 
li months. 

LOUDSPEAKERS 30 Top Makes 
Olin. 7/6 / 7 z 

óín. 
4ln. 8/6 

CONNECTING WIRE 
P.V.C. Bright Colours. Five 4/- 
2516. coils only. 

MAINS TRANSFORMERS 
Excellent Quality Guaranteed 
l'pright mounting 250- 0 -250v. 
till mA, 0.3v. 3 A (80mA 12/8) 6/6 
Ditto semi- shrouded 9/6. 

* BULK BARGAINS * 
12 POTS. Popular values. 5K to 
2 Meg. Unused, mined, pre- 4/6 
set, lung sp., switch, etc. V 
CONDENSERS, 25 Mined Electrolytic. 
Many popular Meer. List 10/- 
Value £5. Our price 

100 RESISTORS 6/6 
Excellent. Hues / -3 watt. 

100 CONDENSERS 9/6 
M mist oro Ceramic and Silver Mica 
Condensers, 3 pl' to 5,000 p9'. LIST 

AISLE OVER £3, 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Huge reduction. Red Spot in standard L.F. type now only 
White Spot R,F 2/- 
Mullard Matched Output Hite 12 /6 OCti1D and 2 -00,1 
R.F. Kite 0C44, OC45 (2). 12/17 li transistors. 
AF114 8/- 0044 5/6 
ÁF115 7/6 0045 5/8 
AFI18 7/6 0072 5/8 
AF117 7/- 0081 5/8 
AF127 9/6 OC810 5/8 
0026 12 /8 0082 8/- 
01336 14/- 00170 8/6 

00171 8/8 

GERMANIUM DIODES 
General Purpose miniature detector, 

A.V.C. etc. 8d. 
Go6/6 

doz. ld Bonded highest quality. Indi- 
vidually tested. 1 /- 
9/6 doz. 

SILICON RECTIFIERS 
Guaranteed performance. Top Makes 
Tested 230v. working 
100mA O 0 250mA 7 6 
,3 fur 9/8) / (3 for 19/8) V 

VALVE HOLDERS, B70, Gd. ea., with 
Screen Od. ea, BOA Od. 

Serve 8d. ea. Ont- Octal 88., Mazda Octal - 

BA Od, /less 15% in dozens). 

ELECTRIC MOTORS. AC /DC :1.0 
volts. Totally enclosed standard 
mounting, powerful V pulleys, 7/6 
spare brushes, lin. z lin. {I 

ELECTROSTATIC 
SPEAKERS 

Type LSH75. Originally 25/ , As Mad 
to German HiFi Radios. Bargain 5/- 
each. 9/8 Pair. 

ACCUMULATORS 
Small 2 volt 3 snip; hour. 3/8 each. 

25 TAG STRIPS 4/- H.T. TRANSFORMERS 
-, 4, 6, 8 way 'Ste. It nosed. 

100 HI STABS 9/6 
l%, to 5°ó PM 0 to 5 MI1. 

A.T.6 CHANGERS 
AT6 CHANGERS. Limited number of 
these superb auto- changers with 
semi- transcription charact eristies. 
Wire n,r Stereo complete with 
HP76 -lli Mono cartridge at the 

nvpeatable price of £8.19.0 P. AI'. 71fí. 3A .7 

19in TELEVISIONS 
19ín. TELEVISIONS. Dual Standard 
top snake 405 /023 with all channel 
1 -13 coils but less UHF tuning head 
(obtainable, superb finish in manufac- 
turers cartons at truly unrepeatable 
price, factory fresh, £25 with guarantees. 

post free 

200/2511v. A.C. 350- 0 -350v. 150 MA., 
6.3v. 5 amp. 5v. 3 amp- Oift 27/8. 

TUNING CONDENSERS 
F.M. 2 gang 15 + 15 pf. standard with 
slow motion. 3/9. AM /FM 500 pF. ami 
15 pr. 2 gang with slow motion 4/9. 
Standard .0115 2 gang, 4/6. Small 
.0005 2 gang, 4/8. 

A.C. MOTORS 
For 230v. A.C. Powerful, self -starting, 
weight 11Ih., 12/6. 

SYNCH. MOTORS 
2001250 A.C. 5011 top quality 4 rem 
per day. Ideal clocks, timers, etc. 12/8 

ENQUIRIES WELCOMED 
Quantity Prices or Quotes for Items 
not listed. particularly rare valves. 
TELEPHONE C.O.D. ORDERS 
DISPATCHED THE SAME DAY 

Post: 2 II s. 2 / -. 4 Ills. 2/6 7 Ils. 3 /6. 15 lbs. 4/-. etc. (C.O.D. extra). ALL VALVES LESS 5% AND POST FREE IN DOZENS 

TECHNICAL TRADING CO. 
350 -352 Fratton Road, Portsmouth. Tel. 22034 
ALL MAIL ORDER. RETAIL SHOP'AND HI -FI ROOM 

DEVONIAN COURT PARK CRESCENT PLACE, 
BRIGHTON. Tel. 608722 
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PRACTICAL WIRELESS July, 1965 

Offer the Finest Value to 
NOME CONSTRUCTORS 
We consider our construction parcels to be the finest value on the home construc- 
tor market. If on receipt you feel not competent to build the set, you may return 
it as received within 7 days when the sum paid will be refunded less postage. 

THE "SKYROVER" RANGE 
GENERAL SPECIFICATION 

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

A simple additional circuit 
provides coverage of the 
1100 /1950M. band (including 
1500 M. Light programme). 
All components and de- 
tailed construction data. 
Only 10/- extra Peé 
This conversion Is suitable 
for both models that have 
already been constructed. 

Data for Receiver 2/8 extra 
Refunded if you urchase the 
parcel. Four U2 batteries 3/4 
extra. All Components Available 
Separately. 

We are pleased to announce the opening of our premises at 

NEW -The SKYROVER Mk III 
Now supplied with redesigned cabinet, edgewise 
controls, black and chrome plastic cabinet. 
Size 10 z BL x 35 in. with carrying handle. 
Can now be bunt for £8.19.6 Post 5 / -. 

H.P. Terms: 201- dep. and 11 months at 16 /6. Total 
H.P. Price £10.1.6. 

The SKYROVER DE LUXE 
Tone Control Circuit is incorporated with separate 
Control. In a wood cabinet, size 115 x 65 x 3ín. covered 
with a washable material with plastic trim and carrying 
handle. Car aerial socket fitted. 
Can now be built for £.19.it aH.P Terms: 51 20íp. Post 6 /-. 

El 0.1 
H.P.P. £12.6.0, 

42 TOTTENHAM COURT ROAD, LONDON, W.I. 
This branch will Is devoted ezeiusfvely to quality High Fidelity equipment -Tape Recorders, Record 

beste Hi-Fi ideal surroundings. Open all day [Thursday, early fcloxing Saturday. d Tells LAN 71. 
fie of 

OUTSTANDING STEREO TAPE RECORDER OFFER 

ELIZABETHAN 
TYPE LZ 511 

STEREO 
RECORDER 

A folly professional 4- track, 3 -speed 
Stereophonic Tape Recorder -at 
almost halt price: 4 -track record and 
replay -Mono or Stereo. 3 speedo -7t, 31, 1¡ i.p.e. -fast forward and rewind. Frequency response 401 

16,000 c,p.s. at 75 l.p.s. Output S watts per drames to two 8 x 5in. speakers in detachable enclosures which 
also form lid of the recorder (supplied with 8 ft. extension leads). - Vo record level meters; tape position 
indicator and auto tape stop; inputs for 2 microphones and 2 radio /pick -ups. Controls include: volume, 
treble /monitor, bass, etc. -duplicated for each channel. Takes 7ín. spools. For 2001250v. 50 o poe. Maine 

operation. Overall size (Including speakers) 25 x 13 x Sin. Brand new, boxed and G'teed. List Prise 85 Gnu. 

LASKY'S PRICE 39 GNS. car, 
lna,r.yiliftl micrphones, tape and spool. 

COMMUNICATION RECEIVER KIT -MODEL KT 320 
Supplied in sub -assemblies for easy building. Coven range from 540 Reis to 30 Mc/s. Ban Band is provided 
with scale for direct reading and can also be band spread. Facilities: A.N.L., A.V.C. and M.Y.C. Q Multipler 
also serves as B.F.O. H.F. stage and two I.F. stages ensure high sensitivity and selectivity. Valve line up 

3xtBA6, 2z6BE6, 2x6AV6. 3x6Q5 and 5Y3. 2 Aerial Sockets. Standby position for use with a transmitter 
S meter fitted. 200 -250v. A.C. mains. Steel cabinet, grey crackle finish. Size 15 x e x 10in. Dial 12 x 4in 

All parts new and fully guaranteed. Complete with full construction data and operating manual. 

LASKY'S PRICE 25 GNS. Osrriage and Packing PBEE. 

INTERNATIONAL TAPE 
3in.] Message tape, 1501 t. 3 
3ín. Message tape, 225ft. 4 1 

Ils. Message tape, 30011. 7 
31in. Triple play, 600ft.. Mylar base 15 
4in. Triple play, 900ft., Mylar base 17 
sin. Double play, 1,200ft., Mylar base I 16 
510. Long play, 900ft., Acetate bese 10 

Standard play, 600ft., PVC base 8 
sin. Triple play, 1.800ft., Mylar base 36 
551.H. Doubla play, 1,800ft. Mylar base 22 

limons American Brand -Fully Guaranteed 

Ilia. Long play. 1,200ft., Acetate base ,. 12 
551n. Standard play, 850ft., PVC base .... 11 
5 ;in. Triple play, 2,400ft., Mylar base .... 45 
7M. Standard play, 1,200ft.. Acetate base . 10 
7iu. Standard play, 1,200ft., Mylar baste 12 
7in. Long play. 1,800ít., Mylar base .. 19 
Tan. Double play. 2,4001t., Mylar base .. 25 
71n. Long play. 1,800ft., Acetate base .. 15 
7ín. Triple play, S,000ft., Mylar base .... 58 
P. & P.1 / -extra per reel; 4 reels and over Post Free. 

The "REALISTIC" Seven 
* 7- transistor Superhet. * 350 milliwatt 
output into 4in. high flux speaker. 
* All components mounted on a ,Ingle 

board 
circuit * Ful me d 

fum and longwave 
cover. * Plastic- !,.., 411164, 
cabinet with carry- 
ins handle, size 
7 x 10 x 35in., Blue /.,,,,,:, 
Grey or all Grey. 
* Socket for car, 
aerial. * I.F 
frequently 470K cis . 

* Ferrite rod 
internal aerial. Operates from PPS or 
similar battery. * Full data supplied. 
All coils and I.F.'s etc. fully wound ready 
for immediate assembly. An Outstanding 
Receiver. 

built bc. bull[ for V £5.19.6 Post ao 
PP9 Batt. 3/9. Data and Instructions 
separately 2/6. Refunded if you purchase 
the parcel. All parts sold separately. 

REALISTIC Seven DE LUXE 
With the same specification as standard 
model -PLUS a superior wood cabinet 
in contemporary styling with full vision 
circular dial. ONLY £1 EXTRA 

NEW SINCLAIR SUPER 
MINIATURES 

THE MICRO -g 
Self- contained pocket radio. Size only 

x 1s /u, x'h in. Amazing performance. 
Complete with earphone and detailed 
construction data. Can be built for only 

I6 Mercury cell 1 /11 extra. All 59 parts sold separately. 

THE SLIMLINE 
The new 2- transistor pocket radio. Size 
only 2 x ll x Olin. Micro alloy transistor- 
ised and printed circuit. All components 
available separately. Easy to assemble. 
CAN BE BUILT FOR 49/6 

THE IRIS AMPLIFIER 
10 watt power amplifier fitted with 
integrated pre -amplifier. Requires only 
lmV. for an output of 10 watts. Only 
6 x 3 attn. 
KIT PRICE x.19.6 Post Free. 

AVAILABLEREADY BUILT,TESTED 
AND GUAR ANTEED,£6.19.6.Post Free. 
3 pots for Volume. Bass and Treble. 7/6 the 
3 extra. Mains power pack, if required 54/ -. 

RECORD 
PLAYERS 
45 r.p.m. 6 volt 
Batt. operated 
Complete with t 
pick -up fitted 
crystal cartridge. cartridge. Size only 711n. x 6ín. 
Fitted auto stop and start. New and 
perfect. 4916 Post 2/6 45 r.p.m. Model 

2-speed 
.p.m. ((as illustrated) 

and 5916 P 
2(6 45 r.p.m. 

207 EDGWARE ROAD, LONDON, W.2 I 33 TOTTENHAM COURT ROAD, W.I 152/3 FLEET STREET, LONDON,E.C.4 
Near Praed St. PADDINGTON 3271/2 Nearest Stn., Goodge St. MUSEUM 2605 Telephone: Fleet Street 2833 

BOTH OPEN ALL DAY SAT. Early closing Thurs., Mail Orders to Dept. X.W., 207 Edgware Rd, W.2. Open all day Thursday. Early closing Sat. 

LASKY'S FOR D.I.Y. CONSTRUCTION BARGAINS 
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HERE COMES THE BIG BREAKTHROUGH 

IN 

RSÌHÌELECTRONICS - 

YOUR KEY TO THE FASCINATING 

WORLD OF ELECTRONICS 

All circuits are designed around top 
quality components, not near equivalents. 
Full size printed circuits with every com- 
ponent position marked. Makes construc- 
tion extraordinarily simple. No fiddling with 
microscopic connections -no inspired 
guesswork called for. A lavish instruction 
manual not only tells you how to construct 
your BasiKit but also advises you on its use 
and explains exactly how your Basikit works. 

ORDER YOUR BASIHIT ON THIS COUPON: 

AND THIS IS BMSIIIIT No. 1 

A brilliantly devised radio kit that can be 
put together with ease. 

* VOLUME CONTROL 

* PRECISE TUNING 

* PULLS IN A HOST OF STATIONS 

* MORE THAN TWENTY FULL SIZE 

HIGH QUALITY COMPONENTS 

59/- complete for your biggest and best ever 
opportunity to learn as you build! 

ALSO AVAILABLE: The BasiKit mains battery Power 
Unit which powers all BasiKits.Yours for42 /6. 
The BasiKit Amplifier that brings real full - 
voiced power to your BasiKit No. 1 Radio. 
57/6 complete. 

Watch out for more BasiKits. 

TO: BASIKITS DIVISION, K.L.B. ELECTRIC LTD. 335 WHITEHORSE RD, CROYDON 

Please supply BK1 Radio (a 59/- 
BK2 Audio amplifier a, 57/6 
BK3 Power unit in 42/6 
Illustrated leaflet on BasiKits (enclose stamped addressed envelope) S 

From: NAME ADDRESS P O 
CHEQUE r w, ail. 
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MAIL ORDERS TO: 
54 WELLINGTON 
STREET, LEEDS I 

Terms: C.W.O. or C.O.D. No C.O.D. 
under LI. Postage 2/9 extra under L2. 
4/6 extra under L5. Trade Supplied. 
S.A.E. with all enquiries please. Personal 
shoppers welcomed at any of the branches 
below. Open all day Saturday. 

10 North 
Parade 

(Half -day,Wed.) 
14 Lower Castle Street 
(Half -day Wednesday) 
Tel: 22904 

BIRMINGHAM Arcade, ade,top 
Western 

Hill Station. CENtral 1279. No half -day 

DERBY26 Osmaston Rd., The Spot 
(Half -day Wed.) Tel: 41361 

DARLINGTON Wyndos(Half -day 

BRADFORD 
BRISTOL 

Wednesday) Tel: 68043 

EDINBURGH (Half-day h 

GLASGOW 326 haf-day). 

Street, 
Wed.) 
Street, 

Tel: CITY 4158 

HULL 51 Savile Street (Half -day 
Thursday) Tel: 20505 

LEICESTER 32 High Street (Half - 
day Thurs.) Tel: 56420 

LEEDS 5 -7 County (Mecca) Arcade 
(No half -day) Tel.: 28252 

73 LIVERPOOL day)DTeI CENtral 3573 

LONDON 238 Edgware Road W2 
(Half -day Thursday) 
Tel: PADdington 1629 

MANCHESTER 
60A -60B Oldham St. Tel: CENtral 2778 
(No half -day) New large store. 

.MIDDLESBROUGH 1061Náá: 
(Half -day Wednesday) Tel: 47096 

SHEFFIELD 13 Exchange Street 
Castle Market Bldgs. 

Tel: 20716 (Half -day Thursday) 

JASON FMTI V.H.F. /F.M. Radio Tuner 
design. Total cost of 

parts including valves, tuning E6.19.6 
dial, escutcheon, etc. 
SUPERHET FEEDER UNIT. Design of 
a high quality Radio Tuner ( specially 
suitable for use with our Amplifiers,. 
Delayed. A.V./C. Controls are Puniné, 
W /Ch. and Vol. Only 250v. 15mA H.T. and 
L.T. of 6.3v. 1 amp. required from amplifier 
Size approx. 9 x 6 x lin, high. Simple align- 
ment procedure. Point -to -Point wiring 
diagrams, instructions and priced parts 
list with illustrations, 2/8. Total building 
costs £5.5.0. S.A.E. for leaflet. 

TRANSISTOR SALE Mullard 0071 2/11. 
0C45 3/11,0044 3/11, 0072 2/11, 0081 2/11. 
OC171 8/9, Ediswan XA101 3/9, XA112 319. 
XC101A 3/9. Postage 6d. for up to 3 tran- 
sistors. 
EX GOVT. SELENIUM 

19/9 RECTIFIERS I2v IS AMP 
(BRIDGE) F.W. ONLY 

Ex. GOVT. SMOOTHING CHOKES. 
200mA, 3 -5 H, 50 ohms, Parmeko 8/9: 
150mA, 10H, 50 ohms 919; 12 mA, 12H, 100 
ohms 8/9: 100mA, 10H, 100 ohms 6/9: 60mA, 
5 -10H, 250 ohms, 2 /11. 
TANNOY RE- ENTRANT LOUD- 
SPEAKERS. For outdoor or 25/9 Factory use, 8 ohms, 8 watts. Only 

EX. GOV., 2V ACCUMULATORS, 
16 A.H. Size 7 x 4 x tin. Brand new, 
4/9 each. Three for 12/6, earl. 5/ -. 

HI -FI 10 WATT AMPLIFIERS 
EX-GUITAR MPLIFIERS 8 Gns °6 /6 
Manufacturers' discontinued Model. 
Push -pull output. Latest high efficiency 
valves. Dual separately controlled Inputs 
for 'Mike' and gram. Separate Bass and 
Treble Controls. High Sensitivity. Out - 

tested and in perfect 
speaker. 

orking order. 

R.S.C. MAINS TRANSFORMERS (FULLY GUA.(ANTEED) 
Inteneaved and impregnated. Prim- OUTPUT "l'RANSF'ORMEMs 
arses 300 -530 -350 v, 50 c /s. Screened. Standard Pentode 5,0009 to 30 .. 
'FOP SHROUDED DROP THROUGH Standard Pentode 7,0000 to 30 

Push -Pull 8 watts, EL84, or 0V6 to 30 
or matched to 1511 

Push -Pull 10-12 watts to match 6V6 or 
EL84 to 3 -5 -8 to 150 

Following types for 3 and 15 0 speakers 
Push -Pull 10-12 watts, OVe or EL84 .. 
Push -Pull 15 -18 watts, 8L6, KT86 
Push -Pull Mallard 510 Ultra Linear .. 
Push -Pull 20 watts, sectionally wound 

6L, KT66, EL34, etc. . 

250- 0 -250v. 70mA, 6.3v. 2a, 0- 5 -6,3v. 2a 17/9 
350- 0- 350v. 80mA, 6.3v. 2a, 0- 5 -6,3v. 2a 21/9 
250-0-250v. 100mA, 6.3v. 2a, 6.3v. la .. 21/9 
250- 0- 250v. 100mA, 6.3v. 3.5a, C.T. . 19/9 
250- 0 -250v. 100mA, 8.3v. 4a, 0- 5 -6.3v. 3a 28/9 
300- 0 -300v. 130mA, 6.3v. 4a, 6.3v. la. for 

Mullard 510 Amplifier .. . 35/8 
300- 0 -300v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 28/9 
350 -3-350v. 100mA, 6.3v, 4a, 0- 5 -6.3v. Sa 28/9 
350-0-350v. 150mA, 6.3v. 4a, 0- 5 -6.3v. 3a 37/9 
FULLY SHROUDED UPRIGHT 
250- 0 -250v. 60mA. 6.3v. 2a, 0- 5 -6.3v. 2a 

Midget type 2(x 3 x Sin. 
250-0-250v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 
300- 0 -300v. 100mA, 6,3v. 4a, 5v. 3a 
300- 0 -300v. 130mA, 6.3v. 4a, C.T. 6.3v. 

la, for Mallard Amplifier 
350- 0-350v. 191mA, 6.3v. 4a, 0- 5 -6.3v. 3a 
350-0-350v. 150mA. 6.3v. 4a. 0- 5 -6.3v. 3a 
425- 0 -425v. 200mA, 6.3v. 4a, C.T. iv. 3a 
425- 0 -425v. 200mA, (0.3v.4a Twice). 5v. 3a 
450- 0 -450v. 2S.1mA, 6.3v. 4a, C.'l'. 5v. 3a 
FILA TIENT TRANSFORMERS 
200 -255v. 50 c/s primaries 6.3v. 1.5a, 5/9: 6.3v. 
2a, 7/8; 12v. la, 7/11: 6.3v. 3a, 8 /11: 6.3v. la, 

18/9 
29/9 
29/9 

36/9 
29/9 
38/9 
57/9 
59/9 
69/9 

SMOOTHING l'HOI..iS 
15 imA, -10 H, 250 ohms ,. 
100mA. 10 H, 200 ohms ., 
60mA, 10 H, 350 ohms .. 
60mA. 10 H. 400 ohms 
('HARGER TR A:ITSFORNIElts 
All with 200- 230 -250v. 50 c/s Primaries: 
0- 9-15v. lia, 12/9; 0- 9-15v. 2a 14/9: 0- 9 -15v. 
3a. 16/9: 0- 9-13v, ;a, 19/9: 0 -9-15v. 6a, 23/9: 
0- 9-15v. 8a, 28/9. 
AUTO (Steil up /Step down, TRANS. 
0- 110/120- 230/250v. 50-80 watts, 13/9: 151 
watts. 27/9: 254 watts, 49/9: 500 watts 99/9. 
111('ItOPHIONE TRANSFORMERS 

5/9 
5/9 

9/9 

19/9 

18/9 

29/9 

4919 

11/9 

/ 
4/1 1 

17/8: 12v, 1.5a, twice, 17 /P. 120:1 high grade, clamped, 8/9. 
R.S.C. BATTERY CHARGER and KITS SELENIUM RECTIFIERS 

for A.C. Mains 200/250v., 50c /s. 
ASSEMBLED HEAVY DUTY 
4 amps 6 /12v. 
Fitted Am- 
meter and variable 
charge ate selector. 
Also selector 
plug for 6v. 

or 12v. charging. Louvred steel case with 
stored grey hammer finish. Fused and 
ready for use with mains and out- 58/9 put leads and battery clips. 
Carr. 4/6. Terms: Deposit 12/- and 5 mon- 
thly payments of 12/- (Total 23.12.0). 

CHARGER KIT 
6/12x, 6 amps., variant, output. 
Mains transfor- 
mer 0- 200-230 -250v. 

(Bridge) Sel- 
enium Rectifier. 
Ammeter. Vari- 
able Charge Rate 
Selector panels. Plugs, Fuses, 
Fuse -holder and 
circuit, 59/9. 
Carriage 4/6. 

F.W. (BRIDGED, TYPES 
6 /12v. la. 3/11 6/12v. 6a. 1513 
6/12v. 2a. 6/11 6 /12v. 10a. 26/9 
6 /12v, 3a, 9/9 6 /12v. 15a. 35/9 
6 /12v. la. 12/3 

COMPLETE POWER PACK 
KIT 

Consisting of Mains Trans.. 
Metal Rectifier, Double elec 
trolytic smoothing choke 
chassis and circuit. 
For 200/250v. AC 

I e / I I mains. Output 250v.. 
60mA, 6.3v., 2a. 

ARMSTRONG, TRUVOX, LEAK, 
QUAD, ROGERS, LINEAR, W.B., 
FANE, WHARFEDALE, GOODMANS 
GARRARD, GOLDRI NG, GRAMPIAN, 
LUSTRAPHONE, SHURE, RESLO, 
TANDBERG, FERROGRAPH Products 
stocked. Our usual credit terms avail- 
able. 

SCOOP PURCHASE OF. HIGH QUALITY 
RECORD CHANGERS / 

Brand new Cal lard 1.LI. 10 I`1 
Very latest model. Norms, gl1:L] 
Retail price approx. 112.15.0. 
Heavy Turntable and light- 
weight pick -up arm. High fidel:: 'Ivreel 
Mono cartridge. Fully guaranteeu. 

R.S.C. 4/5 WATT AS HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the home. 
small club, etc. Only 50 millivolts input is required for 
full output so that it is suitable for use with the latest 
High- lidelity Pick -up heads in addition to all other types 
of pick -ups and practically all "mikes ". Separate Buss and Treble Controls are provided. These give full long - 
playing record equalisation. Hunt level is negligible being 
,I dB down I5 dB of NeCntive feedback ix used. II.')'. of 
3011%; :SmA and 1.,T. of 6.3%. Lia. is aval labié for the sappy 
, f u Radio Feeder ('nit or Tape-Deck pre -amplifier. For 
A,('. mains 2118-230-250%. 50 c /s. Output for 2 -3 ohms speaker. 

Chassis is not alive. Kit is complete in every detail with fully punched Gold Hammer 
finished chassis, point -to -point wiring diagrams and instructions. Excepptional 
value £4.15.0. or assembled ready for use 25/- extra, plus 3/6 carr., deposit 22/6 and 5 
monthly payments of 22/6 (Total 26.15.0) for assembled unit. 
R.B.C. GRAN! AMPLIFIER KIT. 3 watts 
output Negative feedback. Controls Vol.. 
Tone and Switch. Mains operation 200 -250v. 
A.C. Fully isolated chassis. Circuit, etc. 
supplied. Only 39 /9._Carr. 3/9. 
U :. NTINIA'1U1tE- 3 -3WATT GIì.4N1 
AMPLIFIER. For use with any single 
or auto- change unit. Output for 2/3 ohm 
speaker. For 200 -250v. A.C. mains. Size 
111 x 24 x 21in. Controls: 
Vol. and Tone with Switch. Only 59/6 
ZOMMUNICATION RECEIVERS 
RX6ODE LUXE 
4 BAND:;: ?.t'..Snü %'::i : i','T,` < <'- x:.?.i`i c.p.s.01. 50/60 

mains opera- a0 
tton. Fre 
quencies cov- 
ered 160 : Kris 
to 30 Mc /s 
continuous. Incorporates Sin. speaker. Slide 
rule tuning dial 'S' meter. Internal ferrite 
aerial for medium wave. Telescopic whip 
aerial 58M 10 section for short waves. Fitted 
sockets for optional outdoor aerial. Head- 
phones, external speaker socket. Other fea- 
tures are electrical bandspread tuning, Noise 
limiter, A.V.C.. B.F.O., stand by switch. 
Ifize approx. 12/ x 54 x Blin. Handsome 
crackle finished metal cabinet. Brand new 
with full instructions manual. Usual 
guarantee 19 Gns. Carr. 84 pkg. 10/-. 

R.S.C. 4 WATT GRAM. AMPLIFIER 
KIT. Complete set of parts to build a good 
vuality compact unit suitable or :, e with 
any record playing unit. Slain, :-sated 
chassis. Separate Hass and Treb!5 
controls, Output for 2 -3 ohu. 
speaker. For 200 -250v. A.C. 

R.S.C. BABY ALARM or INTER-COMNI 
KIT. Complete set of parts with diagrams, 
etc. Housed in two polished walnut finished 
cabinets of pleasing design. High sensitiv- 
ity. For 200-250v. A.C. mains. Fully isolated. 
Controllable at both units. An Intercomm. 
of this class would normally cost £20 -130. 
Only 89 /0, carr. 51 -. Ready for use, 6 gns. 

R.S,I'. BATTERY TO MAINS CONVER- 
SION UNITS. Type 

HMI. An all -dry 
battery elimina- 

tor. Size 54 x 
41 x 2in. approx. 
Completely re- 
places batteries 
supply 1.4v and 
90v where A.C. 
mains 200 -250v. 
50 c/s is avail- 

able. Suitable for all battery portable 
receivers requiring 1.4v. and 90v. Complete 
kit with diagram 39/9 or ready for use 46/9 
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R.S.C. STEREO 20 /HIGH FIDELITY AMPLIFIER 
PROVIDING I 0 /14 WATTS ULTRA LINEAR PUSH-PULL OUTPUT ON EACH CHANNEL 

FREQUENCY RESPONSE f 2dß. 
BUM LEVEL 65dB down. 
SENSITIVITY: 5 millivolt. maximum. 
RARUONIC DISTORTION leach channel) 0.2%. 

30.20.000 o.p.s. 

.SUITABLE for "MIKE ", GRAM., RADIO OR TAPE. INTENDED FOR THE 
HOME OR STUDIO BI'T 81'ITABI,E FOR LARGE BALI'S OR ( 'LABS 

* Four -position tone compensation and 
Input Selector switch. 

* Will amplile direct from Tape Heads. 

* Stereo /Mono switch so that peak monaural 
output of 28 watts ono be obtained. 

* Separate Bass "Litt" and "Cut" and treble 
"Litt" and "Cut" controls. 

* Neon panel indicator. 
* Handsome Perspex Frontplate. 
Send S.A.E. for illustrated leaflet. 

Based on a narrent Mollard design and employing valves 
EIX)83, ECUs:. ECI Y6. ECL80, F.OLNB, ECL80. E281. 
Output transformers are high quality sectionally wound 
to required specification. Output matching. for 3 and 
17 ohm speakers on each channel. Carr. 101.. 
Complete set of parts with point -to- 1 3 Gns. point wiring diagrams and instruct.. 

Factory assembled, tested and supplied with our 
usual 12 months' guarantee for 18 gas. or DEPOSIT 
2 gns. and 9 monthly payments of 41/8 (total 120.15.8) 

AUDIOTRINE HI -FI TAPE RECORDER KIT 252 
REALISM AT INCREDIBLY LOW COST, ('AN BE ASSEMBLED IN AN HOUR 
Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape Amplifier 
with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker, empty Tape Spool, a 
Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered In two contrasting 
shades of Rexlne and Vynair, Size 14) x 15 x 81ín. high and circuit. Total cost if purchased individually 
approximately £40. Performance equal to units in the 260 -£80 class. S.A.E. for leaflets. TERMS. Deposit 
£3 and 12 monthly payments of 99/- (Total 28 Gnu). 

, ONLY 3 

R.S.C. A10 30 WATT ULTRA LINEAR 
A highly sensitive ,.' Pre -amp. Tone 

q',' compare equally 
Y;: t3 :j{: level 70 dB down. 

p... ,, specially designed 
S s used with 807 

)bttsi reliability. Six 
? Separate 

.k:t:: ; input 
.:,.... " > % > % % %:; ,i ', ' ° `' "' ANY RIND 

HIGH FIDELITY AMPLIFIER 
Push -Pull high output unit with self-contained 

Control Stages. Certified performance figures 
with most cxpenuive amplifiers available. Rum 

Frequency response ±3 dB, 30- 20,000 cis. A 
sectionally wound ultra linear output transformer 
output valves. All components are chosen for 

valves are used EF80. FF56, EC083, 807, 807. (4Z34. 
Bass and Treble Controls are provided. Minimum 

required for full output is only 12 millivolts so that 
OF MICROPHONE OR PICK -UP IS SUITABLE. 

is designed for CLUBS, SCHOOLS, THEATRES. 
HALLS or OUTDOOR FUNCTIONS, etc. For use 

Electronic ORGAN; BASS, LEAD OR RHYTHM 
STRING BASS, etc. For standard or long -playing 
OUTPUT SOCKET PROVIDES L,T. and B.T. for 

vol. control is provided so that two separate inputs 
c /a. A C. Maine output for 3 and 15 ohm speakers. 

point -to -point wiring diagrams and Carr. 101 -. 
valves and 12 months guarantee 1 Gns. handles can be supplied for 19/0. 

34/8 and 0 mthly- payments of 33/8 (Total 18gnsl. 

The unit "' ' DANCE '' t with ..r. 
` ---'W-" . 

GUITAR, "'-` recorde. 
RADIO FEEDER UNIT. An extra input with associated 
such as Gram and "Mike" can be mixed. 200 -250 v. 50 
Complete Kit of parts with fully punched chassis and 
instructions. Supplied factory built with 51.34 output 
for 14 Gnu, If required perforated cover with carrying 
Send S.A.E. for leaflet. also speaker. TERMS: DEPOSIT 

INTEREST CHARGES REFUNDED AAccounts settled 
CREDIT 

6 
SALE 

LINEAR TAPE PRE -AMPLIFIER. Type LP /1. Switched Equalisation, Positions 
for Recording at 17ín., Min., 7 /in. per sec., and Playback, EM84 Recording Level 
Indicator. Designed primarily as the link between k Collaro Tape Deck and III-FI 
amplifier. suitable almost any Tape Deck. Only 9/ gns. 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,EZ81. High Quality sectionally wound: a 
output transformer specially designed for Ultra', 
Linear operation and reliable small condensers of ;s`' ' 

current manufacture. INDIVIDUAL CONTROLS 
FOR BASS AND TREBLE "Lift" and "Cut 
Frequency response - 3 dB 30- 20.000 c /s. Six nega- 
tive feedback loops. Hum level 60 dB 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. LEAD or RHYTHM GUITARS, etc. 
OUTPUT SOCKET with plug provides 300v. 30mA, and 6.3v. 1.5a. for supply of a RADIO 
FEEDER (:NIT. Size approx. 12 x 9 x 7ín. For A.C. mains 200 -250v. 50 c.p.s. Output for 3 
and 15 ohms speaker. Kit is complete to last nut. Chassis is fully punched. Full instruc- 
tions and point -to -point wiring diagrams supplied Only 6 Gns. Carr. 
(Or factory built 51/- extra). 10/- . 
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLE') UNIT'S. DEPOSIT 25/- and 9 monthly payments of 25/- (Total 
112.10.0). .Send S.A.E. Ior illustrated leaflet detailing Cabinets, Speakers, Mikes, etc. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereo- 
phonic amplifier giving 5 watts high quality output on 

+ each channel (total 10 watts), Sensitivity is 50 milli- 
volts. Suitable for all crystal stereo heads. Ganged 
Bass and Treble Control give equal variation for "lift" 
and "cut". Provision is made for use as straight 
(monaural) 10 -watt amplifier. Valve line -up ECC83, 
ECC83, EL84, EL84, EZ81. Outputs for 2-3 ohm speakers. 
in-Point -to -Point wiring diagrams and 
structions supplied. Sand S.A.E. for leaflet. 
Full constructional details and price list 2/6. Carr. 10 /- 

Or supplied factory assembled with 12 months' guarantee for 111.7.6. 
Terms: Deposit 2 gns. and 9 monthly payments of 24/2 (Total £12.19.6). 
54/4 STEREO AMPLIFIER 

v A complete set of parts to construct a good quality 
Stereo amplifier with an undistorted output total 
8 watts. For A.C. mains input of 200 -250 v 
Sensitivity 180 m.e. flanged Volume and Tone Con- 
trole. Preset balance control. Full in- 5 Ans. 
.truotinna and xirinv Macrame euonlied J 7 

Always in Stock at keen prices SINGLE 
and AUTO RECORD PLAYING UNITS 
PICK -UPS, CARTRIDGES, MICROPHONES, 
VALVES, CABINETS and COMPONENTS 
too numerous to list. 

PAIRS OF 
SOLDERED 

JOINTS 
PLUS 

MAINS 
iit,..,7(0i,V(Vsa. 

I2in, 10 WATT HIGH QUALITY 
LOUDSPEAKER 

In walnut veneered 
cabinet. Gauss 12.000 
lines. Speech Coil 3 
ohms or 15 Ohms. 
Only 
Carr. Carr. 5/6 
Terms: Deposit 11 /3 
and 9 monthly pay- 
ments of 11/3 (Total 

15.12.8). 18ln. 28 WATT HI -FI LOUD- 
SPEAKERS IN CABINETS. Size 18 x 
18 x 10In. Finish as above, Only £7.19.6. 
Terms: Deposit 17/9 and 9 monthly pay- 
ments of 17/9 (Total £8.17.6). Carr. 8/6. 

W.B. "STENTORIAN" HIGH FIDELITY P.M. 
SPEAKERS HF901.2. 10 watts rating. Where a 
really good quality speaker at a low price is re- 
quired, we highly recommend this unit with an 
amazing performance. 14.12.0. Please state 
whether 3 ohm or 15 ohm required. 

R.S.C. JIINIOR Bake 
but suitable any good 

quality 
above speaker, but 

Acoustically 
for line gaud 

ported. Sin. o ediw speaker. 
veneer finish. 

and 
ported. Polished walnut veneer eah. Sian 

appearance. 'ore, Strongly Handfo En- 
sures reproduction 

BASS 
fur 

REFLEX 
'BIN 

R.B.C. 
loudspeakers, 

Bcou REPLEi CABINET. 
Sise. u acoustically lined and ported. 

Size 20 z nu x íenc Bean - 
walnut vended fin- 

ish. Recommended for 
use with Audiotrine 
Speaker System. 10.19.8. 
AUDIOTBINE CORNER 
CONSOLE CABINETS. 
Strongly made. Beautiful 
polished walnut veneered 
finish. Pleasing design. 
JUNIOR MODEL. For 
up to Nin. speaker. 
Approx. 20x l lxSin. 49/9 
STANDARD MODEL. To 
take up to loin. speaker. 
Size 27 z 1N z l8in. 
1 Gee. Cart. 716. 

SENIOR MODEL. To take up to ilín. speaker and 
with Tweeter cut -out. Size approx. 30 x 30 z 151n. 
(Recoom,ended for ma with Audiotrine speaker 
system). 8 gnu. Carr. 8/6. Terms available. 

AUDIOTRINE HI -FI SPEAKER SYS- 
TEMS. Consisting of matched 12ín. 12,000 
line, 15 ohm high quality speaker; cross- 
over unit (con- sisting of 
choke. conden- 
ser, etc.) and 
Tweeter. The 
smooth res- 
ponse and ex- 
tended fre- 
quency range 
ensure surpris- 
ingly realistic 
reproduction. 
Standard 10 
watt rating. 
£4.19.9. Carr. 
5 / -. Or Senior 
20 watt. 19.19.6. Carr. 7/6. 

www.americanradiohistory.com

www.americanradiohistory.com


R. S. C. 

198 PRACTICAL WIRELESS 

R.S.C. 6100100 Watt AMPLIFIER 
Addresses on page sec 

TERRIFIC POWER OUTPUT FOR ALL PURPÓSES 

For ELECTRONIC ORGAN, LEAD, RHYTHM and BASS GUITAR and any 
other musical instrument. FOR VOCALIST, Gram; RADIO and Tape etc. 
* Incorporating SIX 12ín. PLUS TWO 15in. HEAVY DUTY LOUDSPEAKERS 

Total Rating. 140 watts. 
* Housing in 4 substantial Wood Cabinets of pleasing design and covered in 

contrasting shades of Rexine and Vynair with gold trimmings- , 

* 4 Jack Inputs in TWO CHANNELS with 4 Independent Volume Controls. 
* Separate Bass and Treble Controls on each channel. 
* For standard 3380 -250v. A.C. matins operation. 
Fantastic 

1 
Carr. 50 /- trr Deposit £11.7.3 

Z 
Value and 52 weekly 

G n 5. payments of 35/- 
at only ) Total 9 71 (ins.) 

Rend s.A.F.. l'or full 
de.eript is e leaflet, 
or stsit one of our 

titans branches and 
hear lids fabulous 

amplifier. 

July, 1965 

W't 

CULL RANGE of MICROPHONES in 
stock. Most. makes. Prices from 1219 
to £50. Credit Terms available over 

£6 or with other equipment. 

R.S.C. BASS- REGENT 50 WATT AMPLIFIER 
AN EXCEPTIONALLY POWERFUL HIGH QUALITY ALL -PURPOSE UNIT 
For lead, rhythm, bass guitar and all other musical instruments 
For vocalists, gram, radio, tape and general public address 

f- UNUSUALLY POWERFUL LOUDSPEAKER 
COSIBINAT1ON consisting of a FANE HIGH 
FLUX Thin. 30 watt unit PLUS A FANE 12ín. 20 
watt unit with extended frequency response, 

Jack Socket Inputs and two Independent Vol. 
Controls for simultaneous use of up'to 4 pick -ups 
or 'mikes'. 
* Separat'e cabinets fully covered in contrast- 

ing tones of Rexine /Vynair with gold trim - 
ming. for speakers and amplifiers. 

* Separate Bass and 'Treble Controls giving 
boost' and rut'. 

Send S.A.E. for leaflet. Or call at one of our 
many branches and compare the Bass- Regent 
with units at more than three times the cost. 

s 47 25Carr. i- 

(iNR. 

Or deposit £5.11.0 and 12 
monthly payments of £4. 

(Total 51 Gas). 

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

R.S.C. COLUMN SPEAKERS R.S.C.'BASS MAJOR 
Covered in two -tone Hexane/ 
Vynair. ideal lur vocalists and 
Public Address. Normally sup- 
plied for 15 ohm matching but 
can be supplied for 100v. line 
for 35/- extra. 
Type C58. I5 -:0 watts. Fitted 
five 6ín. high flux speakers. 
Overall size approx. 42 s 10 x oirf. 

12+ cari. 
2 

Or deposit o) 29/- and 9 monthly 
payments 29/- (l'oi: l £14.10.0'. 
'type Coll. 40 watts. Fitted 
lour 12ín. 12.000 line 10 watt 
speakers. Overall size 56 o 19 x 

Car ra /c- 

o. 192 Gns. 
Or deposit of 51/9 and 9 monthly 
Payments of 44/5 (Total 21i ens). 

30 WATT MULTI -PURPOSE 

HEAVY DUTY SPEAKERS IN CABINETS 

'l'YPi-. BC: I. Two Tone 
/texinelVynair covered 
Suitable for Bass Gui- 
tar. Speaker Unit 151n. 
High Flux, 15 ohms, 30 
watts. Robust cabinet 
size 24x21x13'in. 

Only 192 Gns. 
Or Deposit 51/9 and 9 
monthly payments of 
44/5 (rota! 21) Gus.) 

R.S.C. B20 MULTI -PURPOSE AMPLI- 
FIER especially suitable for Bass Guitar 
A highly efficient unit incorporating mas- 
sive 15in. high flux loudspeaker specially 
constructed to withstand _ 

heaviest load conditions. '»; `. 

Rating 25 watts. Individual 
bass and treble controls 
give ample "Boost" and 
'Cut". Two jack socket 

inputs separately control- 
led. Cabinet is of substan- 
tial construction and 
attractively finished in 
two contrasting tones of 
Resine and Vynair. 
Size approx. 24 x 21 x Bins. Carr. 17/6. 

torn leaflet 292 Gns £3.4. 
deposit 

12 
monthly payments of 51/6. (Total 320 g:119.! 

HIGH FIDELITY HIGH OUTPUT 
AMPLIFIER for VOCAL & INSTRUMENTAL GROUPS 

Eminently suitable for lead, rhythm, bass guitar 
and all other musical instruments 

* Incorporating two 12in. 25 watt Heavy Duty High Flux Easy 
Loudspeakers, one with dual cone for high frequencies. 

* Robu4: wood cabinet with exceptionally attractive covering 01 

ltextneiVynair with gold trimmings. 
* Four Jack Socket Inputs and two independent Volume 

Controls ¿or simultaneous connection of up to tout Pick -up_ 
or "Mikes '.'. * Separ to Bass and Treble Controls. 
SUPERIOR TO UNITS AT TWICE THE COST. Send S.A.E. 

for lea tid or call for demonstration at any branch. 39 2 
Carr. perme: Depos£C£4.3.0 and 12 monthly 

Gns. 17/9 payments of £3.8.4 (Total 43 Gns). 

30 WATT HIGH QUALITY AMPLIFIER FOR LEAD 
RHYTHM 

Y TAR 
and for Vocal or Instrumental Groups 

A Four Input. two volume 'control HI -Fi unit with 
sepa ?ate Bass and Treble "Cut and "Boost" controls. 
Designed for vocal or instrumental groups. For Bass. 
Lead or Rhythm Guitar. Mullard or Brimar latest type 
valves. Housed in strong Rexine covered cabinet with 
twin carrying handles. Attractive black and gold 
perspex fascia plate. For 200 -250v. A.C. mains. Output 
for 3 or 15 ohm speakers. Send S.A.E. for leaflet. 

161 GN4, or Deposit 2 (ins. and 9 monthly 
3' Carr. 12/6 payments of 38/8 (Total 18/ tins). 

R.S.C. GIS IS WATT AMPLIFIER for Lead 
or Rhythm Guitar, 'Mike', Gram or Radio 
High -fidelity push -pull output. Separate oas> 
and treble -Cut" and "Boos' . ootrols. Twin 
separately controlled inputs 
so that two instruments or 
"mike" and pickups can be 
used at the same time. Loud- 
speaker is a heavy duty flux 
12ín. 20 watt model with cast 
chassis. Cabinet is covered 
In contrasting 'shades of 
Rexine /Vynair. Size approx. 
16 x lßOnly 19Gns. Cep 

Or DEPOSIT 2 (ins. and 
12 monthly payments of 33/3 -Total 21 gas.) 
Send S.A.R. for leaflet. 
TRANSISTORISED SOUND MIXER 
Enables mixing of up to 4 inputs. i.e. mit., 
tape, gram.. tuner. etc., into single output. 

Compact and 
completely self - 
contained, uses 
standard 9 volt 
battery. Four 
standard 

- ;act 
n nuts. 

PRICE 
Post 3 /6. 49 6 

LINEAR '[REAIOLUIPRh)ASIP l Nl'l' 
Designed for introducing the Tremolo effect 
to any amplifier which is fitted with a re- 
serve power supply point for smoothed H.T. 
and 6.3v. A.C. L.T. The unit plugs into 
power supply point and any input socket or 
amplifier. Controls are Speed frequency 
of interruptions). Depth (for heavy or light 
effect). Volume and Switch. Three sockets 
are for two inputs and 4 Gns. Foot Switch. ONLY 
PANE 12" 20W HEAVY DUTY LO17DSPEAKFRS 
15 ohm voice coil. Suitable Lead o Rhythm 
Guitar. Vocal and general P.A. 5 Gns. purposes. ONLY 

R.S.C. GS AMPLIFIER 
6 watt high quality output. Incorporating 
high flux 12in. lu watt 12,000 line loudspkr. 
Sensitivity 40 m.v. High impedance .jack 
input. Handsome strongly made cabinet 
(size 14 x 14 x lin. approx.) finished in com- 
plementary shades of Rexine /Tygafr, 200 - 
250v. A.C. mains. Suitable for Lead or 
Rhythm Guitar in home or small club, etc. 
£9.19.6 Or DEPOSIT 80/9 and 9 monthly 
payments of 22/3 (Total 11 Gns.) Carr.7 /6. 

ANGE OF FANE AND GOOD - 
MANS SPEAKERS IN STOCK. ('redit 
terms if required. 
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DONT wA(K-,iusr 

IT HAD TO COME EVENTUALLY! 
THE "SKYSCRAPER" PERSONAL COMMUNICATIONS RECEIVER 

Highly sensitive. Worldwide short -waves reception including news 
in English and countless other broadcasts from RUSSIA, AMERICA, 
SWITZERLAND, BRAZIL and other far flung countries. Take 
it anywhere -it's featherweight! Size only 6 x 34 x I in, It features: 
Bandspread Tuning, Vernier Dial, Miniature Valve Circuits, Plug -in 
Coils, Own Rod Aerial, etc. 50% of production to be exported - 
supplies may be limited later. Anyone can assemble it within 2 
hours -only a few connections to make -experience definitely 
unnecessary. Complete set of parts including Case, Personal phone, 
Easy -To- Follow -Plan- everything at unbelievable DIRECT FROM 
FACTORY TO YOU PRICE OF 49'6. plus 2í6d. Post etc. 
REFUND IF NOT DELIGHTED. (Parts available separately.) 

LOOK NO HANDS 

NTERCOM 
& BABYALARM 

ONLY 4 6 
LIMITED QUANTITY 
Save 63.18.8. Robustly 
made, brand new cur- 
rent models. You get 
2 separate, fully tran- 
sistorised intercommnni 

eating sets -each can 
speak or listen to the 

other -complete with 60ft. connecting wire. 
Fixed In a gash. Ends baby-crying worries. 
Ideal fur Workshop to House. Sickroom, hundreds 
of uses! Henke on wall or stands up. Our 
absurd pries 49/8, battery 2/6 extra. Post, etc., 
216. Money refunded it not 8 gm. value! 

".HAVE 5 DIFFERENT 

TRANSISTOR RADIOS 

FOR 

Original Price l- 
gm. g. Now offered 

L this ridicul- 
ously low price 
because we have 
bought a large 
batch by a reputable manufacturer. Speak and 
listen up to Oft away from telephone, leaves hands 
tree, Fixed in a flash. No plugging in. Just clip to 
any telephone! With own volume control and on 
and off switch. Control gives enough colonic to fill 
a room-or tarns down to a whisper. Used in most 
American homes, offices, etc. Attractive. Brand 
New and Guaranteed. You have 30 days to judge its 
value- Money back if not delighted. 59/8 plus 2/6 
P. & P. (butt. 2/6 extra). 

6 
IIIIIllllllllf. 

AMRIINICIEAQETFE 

Di4D10 

NO EXPERIENCE NECESSARY. No Soldering. 
Only S connections for Mot radio to work. Just 
look, you get Giant 4 colour box, lft. 21n. s 101in. 

2 }in containing Radio Rook, A.R.0 Plans. 
Cabinet, Carrying Case. Loudspeaker (alone 17/61 
Earphone, 4 Semi- conductor,. Coils, Condensers. 
Resistors, Tuner. Switch. Screws, etc. YES- 
EVERYTHING( Loud. clear English and 
Foreign reception. AB supplied to Educational 
Authorities, H.M. Forces, etc. TESTIMONIALS 
GALORE. Mr. R. O'D. of Londonderry, writes: 

I received your eomporrents and I must say 
that I ant very satisfied with them. I Tare it already 
set p! ..." COMPLETE HOME RADIO 
COURSE, Originally 88. SEND ONLY 85/ -, 
plus 2/6 post, etc. 

ANYONE CAN BUILD INZ'3 HOURS 

EVEN THE OLDER 

CHILDREN BUILD THEM! 
No soldering -only 16 connections! then hear 
it reach out bringing in station after station. 
loud and clear. Palm -of -hand size 44 o 24 
ifla. Many Testimonials: M.H. of Bradford, 
writes: . I have just completed one of yotte 
sets successfully, it is the feel time I have ass 
tackled anything like a radio, and I must state 
here and note, I am amazed how easy it is to a 
layman like me. Your instrneli,,a and plans 
have ohsionely been very carefully thought out so 
that 

u r 
re en the most dim n follow them .." 

Direct from Manufacturers to Yon. SEND 19/8 
plus 1/8 post, etc. 

PA II2E AVAILABLE SEPARATELY 

Yes. a perfectly ordinary packet at cigaretteal 
but watch your friends' astonishment on 
hearing it fetch in station after station. loud 
and clear! Still holds 10 Cigarettes -yet cleverly 
conceals highly sensitive. fully transistorised 
circuit (including tiny battery). Even a young 
boy can assemble it in wider 2 hours. No 
soldering. No experience necessary. Only 16 
connections to make. Ideal for taking to work 
with you. Prom our bulging testimonial tile 
Mr. D. B. of Hudder,Seld writes: -"... I have 
fitted the parts in and it is ,corking wonderfully." 
ALI, PARTS including Semi-Conductors, 
A.R.C. Plans, etc. ONLY 18/8, plus 1/6 post, As. 
(Parts available separately). 

ÑEAD WHAT SAT /SFIEO elisromas SAV 
B.M. of HARROGATE writes: , r would like to J.W. of BRIGHTON writes: .. 1 have cocoas- 
thank you ... It is a real bargain." mended your radio to many of my friends.' 
B.B. of SOMERSET writes: . delighted with this 
radio ... glad if you could send one more." 
T.F. of STEVENAGE writes: "I woald just like to W.H. of MIDDLESEX writes: "Thank you for my 
say how pleased my eon is with this radio:' dear little radio. It is a real treasure to me.' 

CONCORD ELECTRONICS 

SAVE e3 
NAM* KITS 

SOLD IN 
DEPARTMENT 
STORES AT 

IY 

85.8.0. 

P. & P. 2/6 
extra. 
Fantastic 
purchase 
makes this 
ridiculously 
low price possible. Well - 
known brand Transistor 
Radio Fite complete in 
large boo. As sold in 
leading Department 
stores at 85.60. BRAND NEW -YOU SAYE 
23.0.8. 
Covering all medium and long wave with 
parts including Mullprd Semi- Conductor. 
48 page instruction maaoaL Absolutely safe- 
works on torch battery. Wonderfully enter- 
taining and educational. No soldering parts, 
just plug in, making many different Radios 
in a few minutes. Money back it not delighted. 
Send 87/8 plus 2/6 P. & P. 

LTD. (Dept. P.W.22) 9 Western Road, Hove, Sussex 
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FOR PEAK PERFORMANCE AT LOW COST- /v 

PICK CODAR AMATEUR 
RADIO 
EQUIPMENT 

4,; 
iisRR. 

Advanced design and craftsmanship pluslan unequalled reputation pros ed 
by the many hundreds of testimonials received from CODAS users is your 
guarantee of complete satisfaction. Only the best is good enough for 
C ODAR- Mullard, Reimar, Jackson, Demo. Electroniquec, Thorn, 
are lust some of the famous names built into CODAS equipment. 
CODAR -KITS are supplied with clear pictorial diagrams and easy to 
follow instructions -no technical IAiowledge or special tools are required 
for complete success. Build your Short Wave Station with CODAR -KITS 
and enjoy peak performance and world wide reception previously possible only from much more expensive equipment. 
For illustrated leaflets gluing fullest details send 6d in stamps. 

INI- 

CODAR R.F. PRE -SELECTOR. Will considerably improve the performance of 
any superhet receiver. Results are amazing 'R ell worth the money ". 
MODEL P.R.30. Uses EF183 Frame Grid tuned R.F. Amplifier and provides up 
to 20dß gain plus substantial Image rejection, improved signal /noise ratio and 
selectivity. Selector switch for either dipole or single wire antenna. Power 
requirements 180 -250 volts 12 MIa H.T. 8.3 volts, 3 amp L.T. Size 61 x 5 x 4in. 
Ready built complete with cables, plugs and instructions. £4.19.6. Carr. 3l -. 
MODEL P.ki.30X. Self powered version for 200.260v. A.C. and also provides 
25 M/a at 300v. 14.T. and 6.3v. 1 amp L.T. for other accessories. £7.4.0. Carr. 316. 

CODAR "Q" MULTIPLIER MODEL R.Q.10. For use with any superhiot 
receiver with an I.F. between 460 and 970 Kc /s. Provides considerable increase in 
selectivity for either peaking or rejecting a signal on AM. CW. or SSB. Both 
PEAK and NULL functions tunable over receiver I.F. passband. BFO. facility 
included. Size 84 x 5 x 4ín. Power requirements 180 -260v. H.T. at 5 M/a 8.3v, 
.3 amp L.T. Ready built complete with cables, plugs and instructions. £8.15.0. 
Carr. 31-. MODEL R.Q.IOX. Self powered version for 200 -260v. A.C. and also 
provides 25 M/a at 200v. H.T. and 6.3v. 1 amp L.T. for other accessories. 28.8.0. 
Carriage 3 /6. 

CODAR A.T.5, 12 WATT 2 BAND TRANSMITTER. The newest most com- 
pact transmitter for fixed or mobile use on 160-80 metres. "The tiny TX with the 
BIG voice". 

High stS.ab lonly t ew typ5e calibrateed 
(Base 

1.882ÁM 
than 

antwo-thirds -. lo (uphio 
9 Me /s export). Air- spaced LODAR COIL Pi -net output, P.A. Plate current meter 
plus neon indicator. Plate /screen modulator. AM /CW switch and Panel key 
lack. Plug changeover for 6 or 12 volts heater supply. Ready built 816.10.0. Carr. 
4 / -. A.T.5 POWER SUPPLY UNITS. Type 250/S. For 200/250v. A.C. with Stand- 
by /Net /Transmit and aerial changeover switching, stabilised VFO supply. 
neon standby /transmit indicator £8.0.0. Carr. 5 / -. Type 12/MS 12 volt solid state 
Dower supply unit 511.5.0. Carr. 5 / -. Type 12 /RC Remote Control and Aerial 
Switching unit. 28.7.6. Carr. 2/6. (H.P. Terms available). 

CODAR -KIT MINI- CLIPPER -OUR FAMOUS SHORT -WAVE RECEIVER 
*Can be built in one evening ready to switch on and bring the World to your 
fingertips at very low cost. *Supplied complete with valve. one coil 25 -75 
metres and 4 page instruction manual. PRICE 39/6. Carr. 2/8. Extra Coils 4/9 
each. Instruction Manual only 2/- (credited od order). Electrical Bandspread 
available. Provision to add 2 transistor amplifier. 

,IPPER'; CODAR -KIT CR45 MAINS T.R.F. SHORT -WAVE ttutt- FIVER. World 
wide reception -North and South America, Russia, Ito -alfa. Far East, 
Amateurs, Shipping, etc. *Separate electrical band,,. *3 slow motion 
vernier drives. *Low loss polystyrene plug -in coils. lac to, t aligned. *Dials 
calibrated in frequencies and degrees. *Power output 3 watts for 2/3 ohm 
speaker. *Valve line -up: ECC81. EL84, EZ80. CODAR -KIT CR45 complete 
with valves. 3 coils (10 -26 25-75. 60 -176 metres) and 11 page instruction manual 

LESS Cabinet). £7.5.0. Carr. 4/6. CR45 CABINET, 12in. x Min x 71n. 
with sliding door for easy coil changing, 35/ -. Extra coils 4/9 each. 
Instruction manual only 4/- (credited on order). (Can now be supplied 
ready built -price on request). (H.P. terms available). 

,r,. R . 45\, CODAR -KIT CR 66 COMMUNICATION RECEIVER. The finest 
superhet kit ever offered. *Covers 640 Kc /s-30 Me /s in 4 bands. * 
Separate electrical bandspread. *Factory aligned Coll unit and I.F. 
Transformers. *Regenerative I.F. stage for maximum gain and BFO. 
for C.W. reception. *Power output 3 watts for 2/3 ohm speaker. 

* Panel controls: Aerial Trimmer, A V.C. Standby 
Bandewitch, AF Gain, IF. Gain. BFO. etc. * ulve line 
up: ECH81. EBF89, ECC81, EL84, EZ84. * Size EM84 

171sage instruction manual, 21.9.15.0 eady 
Complete 

03.0.01. 
CR 66 "S" Meter Model Kit £22.0.0 (Ready -built 885.0.0). 
Carr. 7/6 extra on all models (R.P. terms available). In- 
struction Manual only. 7/8 (credited on order). 

\CR 66\ 
CODAR COILS AIR -SPACED INDUCTORS. A 
complete range of low loss air- spaced inductors 
developed by CODAR. Over 40 different sizes from 
lin. to lin. diameter suitable for all types of circuit 
application including VFO. PA. Tank. Pi- network- 
ATU. aerial loading, etc. Full data and prices on 
request. 

CODAR RADIO COMPANY 
G3IRE G3HGQ 

BANK HOUSE, SOUTHWICK SQUARE, 
Southwick, Sussex. Tel. 3149 

Canada: Cedar Radio of Canada, Tweed, Ontario. 
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SURBITON PARK RADIO 
MARTIN AUDIOKITS & RECORDAKITS 

E.M. TUNER UNITS Nos. 15, 16 and 17 Cash 812.17.8 
Or Dep. 51/6 and 12m. pymts. of 18 /10 (H.P. Price £13.17.6) 
TRANSISTORISED AMPLIFIER with 5 position input selector, 
pre -amp and controls, 10 watt amplifier and Power Pack. 

For 3 Ohm Speaker. Cash 114.5.0 
Or Dep. 57/- and 12 m. pymts. 20110 (H.P. Price £15/7/0) 

For 15 Ohm Speaker. Cash 615.8.0 
Or Dep. 62/- and 12 m. pymts. 22/6 (H.P. Price £16.12.0) 
All above Include Front Panels, Knobs antl Instructions. 
TWO TRACK RECORDAKIT AMP. (Valve) FOR STUDIO 
DECK, 6 valves. controls, self powered Cash 111.11.0 
Or Dep. 47/- and 8 m. vomis. 25/6 H.P. ( Price £12.11.0) 
COLLARO STUDIO DECK 3 speed latest Two Track Cash £10.19.6 
Or Dep. 44/- and 8 m. pymts. 24/6 (H.P. Price £12.0.0) 
COMPLETE KIT with case, spkr., tape and mio..... Cash £29.19.6 
Or Dep. 120/- and 12 m. pymts. 44/- (H.P. Price £32.8.0) 
FOUR TRACK AMP, as above Cash £12.12.0 
Or Dep.52/ -and 8m.pymts. 27/6 (H.P. Price E13.12.0) 
FOUR TRACK COLLARO DECK Marriott "X' Series heads 

Cash £13.19.6 
Or Dep. 56 /- and 12 m. pymts. 20/6 'H P Price £15.2.0) 
COMPLETE KIT with case, spkr., tape and mic. 

Four Track Cash 133.19.6 
Or Dep. 136 /- and 12 m. pymts. 49/10 (H.P. Price 636.14.0) 
TAPE PRE -AMP for Studio Deck, self powered 

Two Track Cash £8/8/0 
Or Dep. 34/- and 6 m. pymts. 25/8 (H.P. Price £9/9/0) 
TAPE PRE -AMP as above Four Track Cash £9.9.0 
Or Dep. 39/- and 6 m. pymts. of 28/4 'H P Price £10.9.0) 
We are leading stockists for all Martin Constructional Kits 

AMPLIFIERS TUNERS Selection 
ARMS'T'RONG 22210 -10 watts Stereo Amplifier Cash £27.10.0 
Or Dep. 110/- and 12 m. PYmts. 40/4 (H.P. Price £29.14.0) 
ARMSTRONG 224 F.M. TUNER Powered Cash £22.10.0 
Or Dep. 90/- and 12 m. pymts. 33/- (H.P. Price £24.8.0 
ARMSTRONG 223 AM /FM TUNER Powered Cash £28.15.0 
Or Dep. 115/- and 12 m. pymts. 42/2 (H.P. Price £31.1.0 
ARMSTRONG 127 MONO 5W with AM /FM Cash 828.10.0 
Or Dep. 106 /- and 12 m. pymts. 38/10 M.P. Price £28.12.0) 

SURBITON PARK RADIO LTD. 
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ARMSTRONG 127 STEREO as above Stereo amp...Cash £37.10.0 
Or Dep. 150 /- und 12 rn. pymts. 55/- (H.P. Price £40.10.0), 
ARMSTRONG 227 MONO 10W amp. with AM /FM.. Cash £38.15.0 
Or Dep. 147/- and 12 m. pymts. 53/10 (H.P. Price £39.13.0) 
ARMSTRONG 227 STEREO as above with Stereo Amp. 

Cash 852.15.0 
Or Dep. 211/- and 12 m. pymts. 77/4 (H.P. Price £56.19.0) 
ARMSTRONG 226 STEREO as above, but Mag. P.U. Filter 

Cash 661.0.0 
Or Dep. 280/- and 12 m. pymts. of 88 /- (H.P. Price £65.16.0) 
Teak Cases for all Armstrong Units 83.10.0 
ROGERS CADET Mk. 3 10-10 watt Stereo Amp. Mag. P U. 

Cash £29.10.0 
Or Dep. 118/- and 12 m. pymts. of 43/3 (H. P. Price £31.17.0) 
CASE MODEL ROGERS CADET Mk. 3 83.0.0 extra 
LEAK STEREO 30 TRANSISTOR Cash 849.10.0 
Or Dep. 198/- and 12 m. pmts. of 72/7 H.P. Price £53.9.1) 

LOUDSPEAKERS Selection 
FANE 122/10 heavy Duty 121n. 20 watt - Cash 85.5.0 
WHARFEDALE SUPER 8 /RS /DD Cash £6.14.2 
WHARFEDALE SUPER 10 /RS /DD Cash 810.18.0 
Or Dep. 44/- and 8 er pymts. of 24/3 (H.P. Price £11.18.0) 
GOODMANS MAXIM Cash 817.10.6 
Or Dep. 70/6 and 12 m, pymts. 25/8 (H.P. Price £18.18.6) 

MOTORS PICK -UPS Selection 
GARRARD SRI'19 'Mono Cash Q5.10Á 
GARRARD Model 10418 Mono Cash 87.10.0 
GARRARD Model 2000 Mono Large Table Cash 68.10.0 
Or Dep. 34/- and 6 m. pymts. 26/- (H.P. Price £9.10.0) 
GARRARD Model 3000 Stereo Lightweight arm.... Cash £11.11.0 
Or Dep. 47/- and 8 m. pymts. 25/6 H.P. Price £12.11.0) 
GARRARD S.P.25 Less cart.: Single player Cash 812.10.0 
Or Dep. a nd 8 m. pymts. of 27/6 (H.P. Price 833.10.0) 
GARRARD A.T. 60 Less cart.: Heavy table Cash 813.0.0 
Or Dep. 52/- and 12 m. pymts. 19/- (H.P. Price 214.0.0) 
GARRARD A 70 De Luxe changer, Less cart Cash 822.10.0 
Or Dep. 90/- and 12 m. pymts. 331- (H.P. Price £24.6.0) 
GARRARD LAB 80 Push button oper., less cart Cash 127.10.0 
Or Dep. 110/- and 12 m. pymts. of 40/4 (H.P. Price £29.14.0) 
GARRARD 401 Transcription Table. No arm Cash 632.10.0 
Or Dep. 130/- and 12 m. pymts. 47/8 (H.P. Price £35.2.0) 
GOLDRING G66 Mono Single Player Cash 811.11.0 
Or Dep. 47/- and 8 m. pymts. 25/6 (H.P. Price £12.11.0) 
GOLDRING GLSN less cart.: Heavy table, single play Cash 617.1.0 
Or Dep. 69/- and 12 m. pymts. 24/11 (H.P. Price £18.8.0) 
GOLDRING GL70 trans.: Unit with arm, less cart...Cash 829.18.6 
Or Dep. 120/6 and 12 m. pymts. 43/9 (H.P. Price £32.5.8) 
Leaflets available on all Items advertised upon receipt of Ad. 

stamp. 
48 -50, Surbiton Road, Kingston -on- Thames, Surrey 

Phone KIN. 5549:: Hours 9 a.m. to 6 p.m. daily (I p.m. Weds.) 

FREE ¡ OAMBITIOUS EI V O/NfEB 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. 

SATISFACTION OR 
REFUND OF FEE 

Whatever your age or experience. you cannot afford 
to mile reading this famous book. n you are earning 
len than 630 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, 
Draughtsmanehlp, 

Television, etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A. M.I.Mesh.6. 

A.M.I.C.E. 
A.M.I.Prod.E. 

A.M.LM.L 
A.LO.B. 

8.8e. 
A.M.I.E.R.E. 

City & Guilds 
Gen. Cert. of Education 

Eta etc. 

PRAGTIGAL 
INCLUDING 

EQUIPMENT specialist Free. 
:tonics Division of 

Basic Practical and Thelma- 
tic Coures for ers ta 
Radio, "T.V., Electronics, NcoOlW 

lab 
offers 

rs 
You o 

Etc., A.M.I ., City & Y rain - 
ßuilds in, at home with 

Radio Amateurs' Exam. PArsak c fr a ! 
d 

eaqiuiyment 
R.T.E.B. Certificate 
P.M.O. certiaoate 

Practical Radio B I E T Radio &TelevisionServictng 
Practical Electronics 

Electronics Engineering SCHOOL OF 
Automation ELECTRONICS 

POST COUPON NOW 
Please send me your FREE 166.page 

"ENGINEERING OPPORTUNITIES" 
(Write if you prefer not to cut page) 

NAME 

ADDRESS. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE /21 ),29 Wright's Lane, London, W.8 SUBJECT OR EXAM SE 121 

THE B I.E:T. .IS THE LEADING- ORGANISATION -.OF. I.TS:KIND.` IN -THE, WORLD 
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Brand new individually 
checked and guaranteed 

VALVES 

K'1'2!(' 4I- Q895 lu 5l6 W_I 5/-1 5T'4 7/- 6J6N 6/- I2KE6 7/- I82 8/- 
ET-14 5/9 Q8120.' 8/- 5\II. 8/- 5L"4G 414 6.17U 5/- 12887 7/- 14 8/- 
I: r63 4/_ 0U4 7 8/2 B 119 8/-. 5V4G 8/- 64751 8/- 17('8 3/- 85A2 8/- 
I:T6c 12/9 k:: 8/- \6c 7/6 514G 8/6 6K6GT 516 I2H6 2/- "IOVPT 
I.167 11- HG4 175u S. 115 8/-'5V3G 4/. 6K7G 2/-I 12J5GT 2/6 7-pia 2/5 
h.1.7', 8/61 801- \14. 8/- 5Y3GT 5/- 6K7G'r 4/9 11J7GT 6/6 PlOPA 7/- 
h l'.. 20/-' RK72 8/- V',: 5/-, 5\'3WG'l'B 66aG 31- l'2K7GT 2/- 22U'rH 4/- 
KTN 61 4/6I .81.30P 151- \6.5 41- 9l- 668G'r 8/8 I268M 10/- 225DC 9/. 
K'1'w83 2/. 81.30 12/6 V,16 8l- JZ4G 6/6 ,tK.M 8/6 12Q7GT 8/3 3074 5/4 4' HI. 4/6 1112I10 8/- EF91 2/9 1CT'Z41 6/- 8P! 8/6 YI' 1/- úA87 91- 6I..,G 6/_ 11897 71 31UC' 26/- 

A1'P4 6/- DI.NIq 15/- I 
F.F.9! 2/- K'I"/-63 5/- 8P41 1/6 '/.'!I öl- úA('7 21- !:I.uG 61-' I2:3t'7 4/- 350B 8/- 

AC'6PEIN' 6/- EeUF' 281- EF'95 6/- I.P_' 10/- 8P61 116 '/.J4101- 20/- 'iAGS 2/e ,i1.ri.A 7/6 128U7 3/. 357A 7/- 
AI.úO 5/- E1143 216 EF183 8/- 1181u0 9/- 8P21U 3/6 Zs011' 10/- 6AG7 61- 61.7u, 4/- 128H7 81- 308A 5/- 
AHS 5/-' E1268 50/- EF184 8/. MS742 12/-' 3T'V280'40 IAa 8/- 6AR6 10/- 61.34 4/6 12847 5/- 393A 151- 
ARP3 8/- EI41.5 30/- ERTI 300/- 51144 6/- 12/6 IA3C'l' 5/- 6AJ7 3/- 6LD20 5/9 129K7GT8/- 446A 8/- 
ARPI'2 2/6 E1524 1216 El-:i'_' 3/9! MRLD610/- BTV70'80$,- 11122 80/- 6AK5 5/- 6X7 61- 128N TOT 703A 30/- 
ARP24 3/6 1 A5 1/- EI.:14 10/-' M1.6 6/- 8112150A ICSGT 6/- 6AK7 8/- 6K76 5/9 5/9 -06A 10/- 
ARP34 4/- F173 7/- EL36 5/-, SION 8/- 10/- 11186T 6/- OAL5 3/- 6Q70 8/- 118R7 5/- 7158 60/- 
ARTPI 6/- F AB1.' 51- ELR\ 17/0 :\E17 7/- T41 0/6 1E70 716 úALSw' 7/- 6R7 5/6 12Y4 2/- 717A 3/- 
ATP4 2/3 F Aal 316 E1.41 7/- \T'! 10/. TP22 5/- I1,2 3/- 6AM5 2/6 68A7 71- 1217 7/. 724A 15I- 
ATP7 6/6 EA14t 8/- EIA! 8/- 0113 7/. TP25 15/- 1666'r 6/- 6A516 41- 68A7G'l' e/6 15L12 6/- 801 6/- 
AI'7 551- FK34 1/6 1.I11O 8/- Uf':; 61- TTII 6/- 11.4 2/6 6AQJ -/- 68K7GT 4/. 19E2 15/. S0:1 22/6 
B611 15/- . 9B91 3/- EL81 8/-, 011:'. 51- 'rTl.s 36/- 111.A6 6/- 6AQ5W 9/- 66('7 71- 191::6 10/- N(17 8/- 
BI63 10/- EKC92:1 61- EL93 6/3 OZIA 5/- 'r'l'P,31 45/- 11.1'6 -/- 6A96 4/- 68C7lJT 5/- 1966 9/- 96N 8/- 
884 81- 91':4I 7/- E1.84 61- P('CS4 51- 'l'Z0.52o 4/- ILH4 4I- 1iA841W 9/- 68FG1' 5/6 191,7 5/. 811 17/6 
Ba:s 20/-' 1B('NI 5/- E1.85 el- P('('85 '/- 1Z-'U 10/- 1\21B 6/- 6AN7U 20/- 68117 3/- 19141 6/- 813 63/- 
8884 3718 EB1,80 51- E7.91 416 PC.+{i 101- I .I 30/- INC, 4/- 6Á'l'6 8/8 6äJ7 5/- 19M1 5/- 815 85/- 
881:34 16/- E13F83 7/6 E1.95 5/-: PI'Fnu 6I6 I 17/4 8/- 1\7U 4/- 6A1'6 7/. 68J7(l'r 8/0 10P4 11- 829A 30/- 
8T'19 26/-, E131,39 6/9 EL360 20/- 1'1".' 616 1 17 5/- 1E14 5/- 6AX4 8/- 68.17G 6/6 21B6 9/- 829B 50/- 
8T35 26/- EC52 4/- EM80 6/- Pt 'F,!..4 61- 1 1. 6/- 1R5 3/8 6B7 6/- 8810 4/4 251.60T 6/6 8308 4/- 
BT45 160/- E('53 12/6 EMS] 7/8 P11-.I 91- 1 25 11/- 1a4 5/- 088G 218 4:i8L7GT 5/8 25Y5 61- 852A 46/- 
11T88 361- EC70 4/- EM84 613. IV,I.N2 6/- 127 81- I85 4/6 6BA6 4/- 1i9\7 3/8 15Z4G 816 7:ï2 18/- 
CC'31. 2/- EC9U 2/- EM85 91- Pr1,93 8/3 152 2/- 1'1'4 2/- 0BA7 5/- 68Q7 BI- 25%5 7/6 833A 212 
OAS 9/- , 

EC'9l 3/- EX3I 10/- I( 1.94 7l- : 
1 AB('8U 4/6 '7A:: 5/- IIRLd 4/8 6N87 2/- 25'/.6G1' 8/0 5437 9l- 

C\'71 5/- ECC81 4/- E8C74 80/- 11 1,95 9/6 l'814I 01- t'AG 6/- 68.17 ^/_ 61-4(l'r 9/6 _:iD7 eh N43 5l- 
CV77 61- EOM 5/- EBI.'208 6/- pc ¡No 9/- i BF80 5/6 2K2 8/- ,iBF17 9/- 656(; 5/. 33 51- NB(r 

1,5) /1-- 

cV102 1/- ECC83 6/- EY51 5/6 PF:\'25 4/8 1B1-'89 6/6 = 7/- 6Bw'6 91- 65'6G'l' .5/6 31C15 9/6 566A 14/- 
C1 111,3 4/- EC'C84 5/6 EY66 6/6 PEX46 8/- 1 BL21 11/- 7,7, A 3/- 1iC4 2/- 6V651 8/- 31.1F5 8/8 884 101- 
CJV4014 7/- ECC85 8/6 EYAI 8/- PE\200A3/- 1Cl'85 816 =,::4 2/6 C51; 2/8 6S4 3/6 305'1.1 10/6 954 4/6 
CVSOlS 5/- ECC91 4/- 0140 5/- PL:9i 7/0 1CH4--' 6/6 24v3 12/6 6C5G9' 6/- 6\. 5/- 30PL9 12/ 955 2/6 
C'V4025 10/- EC F82 -/- EZ41 6/6 P1.3s 16/-1 l'CHNI O/- 21'45 22/6 61'6 4/- 6'ZSUT 5/3 30PL1 81- 956 2/- 
CV44146 40/- ECH412 8/- E7.80 5/6 P1.81 71- U(21.82 8/- 2(45 30/- 1iC51. 3/- BYúC; 61 :451614T 7/- 957 5/- 
CY31 5/0 EC'H81 5/- EZ81 3/6 1'L82 5/-, 17CL83 10/- 2I"31 121- 6031.4 3/- 6-301:2 10/- 35T 17/8 95NA 4/- 
DI 1/8 k. BIM 7/6 F16057 5/ P1.83 5/- 1F41 7/- 21)21 5/- 6C116 1/8 67.4 5l- 355E4 5/. 1612 5l- 
D41 3/3 EC'L80 61- F1ö061 5/- P1A4 6/6 r PN9 6/. 3X'-' 3/- 6C21 80/- 7B7 7/6' 857.3 8/- 1616 3/- 
D61 61- ECl-°'! -IB F/6063 41- PM24A 6l- 1:1.41 gl- :tA4 41- Ii('1.n 9/- 71':1 l0l- '367.4GT 81- 1619 SI- 
D77 813 ECL03 10/- FW41500416 PTIS 10/- L'1.84 5/6 3A 108A201- 6116 3/- 7C6 7/- 3t,'/.5C:'l' 6/- 1625 6/- 
DA30 12/4! ECL86 10/- FW418008/6 P'T25H 7/6 L'U5 71- 3A!46.1 85/. 6E5 0/- 7C7 6/- 37 4/. 16211 3/- DD6 7{{/- I EF36 3/4 G1¡236G 9/- PT'25M 7/6 11UA 8/6 3A 161 11 61'SG 313 7117 7/8 38 4/- 1629 4/6 

6/- EF37 7/- G1/371K19/- PX4 14/. UY21 7/6 25/- 61,5G1' 519 7Q7 /- 4111P 4/- 2051 5/- 
DD41 41- I 

EF39 5/- G5012G 5/- PX25 9/. 1(Y85 5/. 3B7 5/- 6E61; 4/- 75T 5/- 44A.160X 4043C 13/6 
GETS 9/- EF40 8/- GM4 45/- FY33 8/6 V1120 4/- 3B24 5/- 61,7 6/- 7Z4 4/6 30/- 4063 8/- 
DET20 2/- EF59 218 UM 10/- PY80 5/8 V1507 5/- 3B28 15/- 6F8G 8/6 61E2 2/6 215aG 6/ 4313C 30/- 
DET25 1b/-', EF52 9/- GZ34 10/-I FY81 6/6 V1924 241- 3136 4l- 61,12 4/6 9111 3/- SUI.tiG'l' 8/- 5704 91- 
D273 5/- EF63 4/6 1163 71- PY82 5/. VMP45 12/. 3E29 50/- 0.13 8/- 91-"6 5/6 ,:u 7l0 572ri el- 
DF91 3/-' ßF55 8/- 18 X54 2216 PY88 6/- VP2:1 3/- 3Q4 6/- 6F'14 5/. 11E:1 37/6 .7- 8/- 6064 7/- 
DF92 3/- EF7l 7/6 BL'2K 2/8 PYl91ll 6/6 VP113 9/- 3QSG'r 7/- 1iF:ï! 4/. 12A6 2/6 :, ö/- 606J el- 
DF96 6/- E1,72 5/- 11L23 6/- P'Z1-35 9/- VR99 8/- :164 41- ,1F3:: 3/- 12A117 5/- .0' öl- ,i `" 22/- Transistors 
DK92 6/8' EF74 4/. HL2xDD6/-I921-75 12/- VB105 505/- 3V4 5/9 6G61: 2/6 124146 11/- 5/8 719:: 1/6 01'44 8/. 
DE96 516 EF60 5/- HL41 4/-' QP2I 6/- l 2150 f:U5/- 4(17 35/- IIHI B/- I2AT7 4/- 7 5/-' 71f-.1 2/- U147 -/_ 
DL92 5/. EF51 6/- HVR2 9/-IQ1'25 S/- \"I-11' 20/- 41f1 4/- 6110M 116 I2Ar7 5/-I1- 6/6 .'n:'4 25/- Ul'71 51_ 
DL93 6/- EF85 4/6 K3A 80I- QP284) 5/- vla:1A 91- 5A [73G 6/- (iJ4W'A 10/- I2AX7 8/- 7 5/-.U2U 8/. OC72 61- 
DL94 {{19 EF86 6/6 KTBC 221-1 Q8150!I5 V1'39 61- 511740 5/- 8P5G 2/- I_a l'7 10/- - 5/8 9001 3/- OCNI 7/_ 
DL96 6/6I EF89- 8/9 KT32 81- 10/- VXTt:,ti 41- 504r,5- 9/- 6.11 8/6 I"üA' 5/8 I 91-:9002 4/6 0082 10/_ 

XA.S'F OTHERS IN STOCK inrlud" Cathode Ituy TuL"s and x(,r,;u1 l'u1,,x. .411 11.K. ord.", brlow ( I. P. & P. 1.'. 1.'r 61 1,-, ov?r £8. P. e P. free 

9004 
9064 
9006 

6/- 
Y/6 
2/6 

CB. TabN 
11'1596 

,09J1 56/- 
E4504iB'I6 

28/- 
VC'R97 28/- 
VI'213830/- 
VC/1138A 

401- 
Vein 341.8 

36/- 
VCR5178 

401- 
VCR517G 

46f- 
2.007 45/- 
.4EG1 401- 
361.1 30/- 
55157A 121- 

Photo Tubes 
cb1GO 5/- 
6916 12/8 
8314 55/- 
6097c 3501- 

Special 
Valves 
ACTE 29 
K301 £4 
K R \2A 

13.10.0 
IB24 25/- 
2.177 22.10.0 
7.1:,4 28 
417.A 30 /- 
3.1 9'! E 

237.10.0 
71441' £4 
7.231,8 50/- 
7221 30/- 
7261. 16/- 

MARCONI COMMUNICATION 
RECEIVERS CR. ISO Frequency 
coverage 2-60 Mcs in 5 bands Two Ifs 
1st 1,600 ke /s. 2nd 463 kcs. Image signal 
protecting over 40 dB up to 30 Mc /s and 
20 -40 dB from 30-60 Mc/s. Self- checking 
calibration (built -in calibrator). Stabilisa- 
tion of supply and temperature com- 
pensation. Electrical and mechanical 
indicator Bandpass from 100 cis to 10 kc s 

bandspread. Metering and visual tuning 
in 5 stages. Acoustic filter associated with 
100 c /s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked condition, £49. Mains 
P.S.U. by P.C. Radio E4.10.0. Carriage 30'- 
CR.150;1. Frequency coverage 1.5 -22 
Mc ,s in 4 bands, all other features as in 
CR.150. Price E35. Carriage 30' -. 
P.C. RADIO'S mains P.S.U. for above, 
90' -. 
WIDE RANGE MULLARD VALVE 
VOLTMETER TYPE E 7555'2. 
100mV -500v. D.C. or A.C. peak from 35c 
to Sync, additional range 500v. to 15kc 
D.C. or peak A.C. Frequency response 
with probe is lever from 35c to 100mc. 
Power supply 110 245v. A.C. Price L2S. 
Carriage LI. 
VERY HIGH CLASS COMMUNI- 
CATION RECEIVER TYPE BRT 
402E. 150 kcs -385 kcs., 510 kcs. -30 mcs. 
Fully tested E60. Carriage 30' -. 
STABILISED POWER SUPPLY 
UNIT TYPE R.200I (EDISWAN) 
with 2 independent outputs. 
I. 0 -100v. 50mA metered and regulated 

by coarse and fine adjustments. 
2. 250v. Bias as 5mA. 
Stability 0.0290. Price LIB. 

WELL PROVEN RELIABLE COM- 
MUNICATION RECEIVER P.C.R.2 

(Made by Pyel. 120 kc s -350 kc s 

525 kc/s -1600 Sc s. 6 Mc 4 -22 Mc s 

Overall sensitivity 1.20. S.Noise ratio 
10 db at 61.1.V. Circuit incorporates an 
RF stage, two I.F. stages, tone control, 
A.V.C. antenna trimmer. 6V6 output. 
Set in fully working condition together 
with headphones and speaker plug, 
£7.12.6. Carriage 15' -. 
Ditto but with built -in power supply for 
210 -250v. A.C. E9.19.6. Carriage IS' -. 

EVERSHED MEGGER CIRCUIT 
TESTER. 2 ranges 0 to 1,0001/, 1000 

o 200,00011. With test leads. loathe, 
arrying case. Tested £4.19.6. P. & P. 3'6 

P.C. RADIO LTD 
170 GOLDHAWK ROAD, W.I2 

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

PANEL METERS (round) 
0 -50 microamps 23" D.C. *4 40'- 
0 -100 microamps 2" D.C. " 35'- 
0 -100 microamps 21" A.C. 30'- 
0 -200 microamps 2" D.C. 3216 
0 -500 microamps 21" D.C. 30'- 
0 -500 microamps 31" D.C. 37'6 
0 -1 mA* 2" D.C. 19'6 
0 -1 mA 3" D C. *" 35'- 
25-0-25mA 21" D.C. 45'- 
500 mA 31" A.C. 25'- 
0 -100 mA 3 ¡" A.C. 22'6 
150 -0 -1500 mA 3" D.C. 29'- 
0 -500 mV 31 " D.C. 32'6 
0 -5 V 31" A.C. 22'6 
0 -15 V 2" A.C. 17'6 
0 -50 V 21" D.C. 28'- 
0 -150 V 21" A.C. 24'- 
0-10 kV 2h" D.C. 63'- 
** "Weston ", as usually used in H.R.O. 
as 'S" meter. 'Projection type 
2 KW ULTRASONIC GENERATOR 
together with power supply unit for 
200 -250v. A.C. Complete two chassis with 
interconnecting cables. Frequency 37 to 
43 kcs adjusted by fine control. Peak 
output 2kw, average output 500w. Com- 
pletely new with valves and manual L65. 
Carriage paid U.K. 

STABILISED POWER SUPPLY 
UNIT TYPE R.1095 (EDISWAN) 
with 2 independent outputs. 
I. DC 120 -250v. 50mA metered and 

regulated. 
2. AC 6.3v. CT 3 amps. 
Stability 0.02 "',. Price LIB. 

DHR HIGH RESISTANCE HEAD- 
PHONES. New, 14' -. P. & P. 1'6. 
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A Complete Electrical Engineering Library 
Covers the entire field 

-theory and practice 
NEwsas Practical Electrical Engineering is essential to the 

ambitious man. In this age of specialisation, to become 
fully competent ... to make real progress, a wide technical 

knowledge of all sections of the industry, and how they inter- 
lock, is vital. Under the guidance of Dr. G. F. Tagg, one of 
the most eminent men in electrical engineering, 87 qualified 
specialists and 170 authorities have combined to produce for 
you this complete library. Lavishly illustrated with over 2,000 
diagrams and photos, it covers the entire field, both theory and 
practice. You are invited to examine the complete set, by post, 
without cost or obligation to buy! 

Use it Free 

for 1 days 
ABSOLUTELY COMPREHENSIVE 

This is what you receive without cost or obligation - 
4 Volumes strongly bound in Grey Moroquette, 9i in. x 

61 in. 2,352 Pages of instructive information on latest 
practice. Over 2.000 Photos, Diagrams, Perspective 
and Working Drawings, Electrical Circuits, and Data 
on test procedures, etc. 

O 0 0 

24 Data Sheets in colour and 12 Quick- reference Blue- 
print Charts complete in strong Chart Case. 

O 0 0 

Nuclear Power Stations Booklet Contains fascinating 
cut-away sections in full colour with explanatory text. 

O 0 0 

Free! Newnes Electrical Pocket Book (Value I13'6) Nearly 
400 pages with 258 illustrations, di ;grams, tables. 

INSTALLATION WORK OF ALL KINDS 
Wiring regulations, planning, methods, equipment, 
testing. Lighting. Commercial Buildings, Houses, 
Flats, Hospitals, Schools, Theatres, Cinemas. Space 
heating, Water heating, Refrigeration, Cookers: 
Time switches, Bells, Alarm Systems. Public address 
equipment, etc. 

INSTRUMENTS, MACHINES, EQUIPMENT 
Motors and Control Gear, Transformers, Rectifiers, 
Instruments, Meters, Electronic Control. 

OPERATION, MAINTENANCE, REPAIR 
Welding Plant, Furnaces, Electric Traction, Cranes, 
Lifts, X -Ray Equipment, Batteries, Testing, Main- 
tenance and Repair, etc. 

GENERATION, TRANSMISSION, DISTRIBUTION 
Power Stations, Power Cables, Underground Distri- 
bution Systems, Town and Rural Supply, Cable - 
laying and Faults, etc. 

SEND TODAY -FREE EXAMINATION will 
enable you to check it for your day -to -day problems - 
it will surprise you! 

IF KEPT SAME PRICE CASH OR TERMS -NOTHING EXTRA IF YOU PAY MONTHLY 

To: George Newnes Ltd., 15 -17 Long Acre, London, W.C.2 

Please send Newnes PRACTICAL ELECTRICAL ENGINEERING without 
obligation to buy. If you accept this application I will post 
deposit 8 days after receipt of hooks, then 201- monthly for 16 

months. paying £16.16s. in all -or return the books. Cash in 8 

days £ 16.16s. 

If under 21 your father must fill up coupon 

Full Name_...._...._.. 
(BLOCK LETTERS) 

,Iddreu 

(Mr., Mrs., Miss) 

Tick V where applicable 
Toe shIrsis en left ta- 

Occupation --'- _- _......_ .............. ........ My treterty 
Noted enPornlsltl 
Parente' Sore 

Signature ...__...___......._........._ 
(Mr., Mrs., Miss) 

(PEE)72 1382 lMaim, lllUsas 

b ww aalw.s . 
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Comprising chassie 81 x 26 e 
lin. Double wound mains 
transformer, output trans. 
former. volume and tone 
controls. resistors, condensers 
etc. Valves 6V6. ECC81 and 
metal rectifier Circuit 1!8 
tree with kit. 29/6 plus 415 

3N &P 

1. 6 VALVE 15 WATT PUSH -PULL AMPLIFIER, 15 x 7 x l +in. A.C. 
Mains 200 -250 volte. 4 inputs with controls for same and base and 
treble lift controls. Tapped tir 3 and 15 ohm speakers. Extra B.T. 
and L.T. for F.M. Tuner aupptes etc. Built and tested. 7 gas. P. A P 
13/6. 

!, CYLDON A.M. F.M. PERMEABILITY TUNERS FOR ALL TRANSISTOR 
OPERATION. Size 21 x 21in. approx. By famous manufacturer. A.M. 
I.F. 470 Kc /s. F.M. -I.F. 10.7 Reis. A.M. coverage from 1620 Kc /s -325 
Ko/s. F.M. coverage 108 Mc/e -88 Mets. Circuit diagrams 2/6. FREE 
with Tuner, let, 2nd and 3rd A.M. I.F.'s, 1st, 2nd, 3rd and 4th F.M. 
I.F.'s V.B.F. Osc. choke, A.M. 1.F. trap. All the above are the R.F. 
end of an A.M. /F.M. receiver car radio etc. The above ¡tame, 62.10.0. 

8. AMPLIFIER KIT. 3 to 4 watt Amplifier Kit. 

4. TRANSISTOR !EVERTOR. 60 v. D.C. Input. Output 240 v. A.C. 40. 
watts incorporating transformers, choke, condensers and 2 0ET673. 
In solid 16 gauge aluminium case, size 15 a 6 a 21m. by famous manu. 
facturer. 19/6, plus 7/ P. & P. 

6. FLUORESCENT LIGHT FITTING. Twin 40 watt 200 /250 v. lea tube., 
89/6. P. & P. 7/. 

8. SIGNAL GENERATORS: Cash 27.5.0, & P. P. 7/6. Coverage 100 He /s. 
to 100 Mc /. on fundamentals and 100 Mcls to 200 Me /e on harmonics. 
Case 10 x 6¡ z Olin. Three miniature valves and Metal Rectifier. 
A.C. mains 200/250v. Internal modulation of 400 c.p.s. to a depth of 
30 per cent. Modulated or uomodulated R.F. output continuously 
variable 100 muitivolts, C.W. and mod. switch, variable A.F. output. 
Magic eye as output indlatur. Accuracy 2 per cent. 

7. A.C. MAINS MOTOR. Can be used for a variety of purposes, silent 
running, satisfactory In every way. 230/250v. A.C., 9/6. P. A P. 2/ -. 

S. POCKET MULTI- METER. Size 35 x 25 a 11in. Meter size 25 x 111n. 
Sensitivity 1,000 O.P.Y. on both A.C. and D.C. A.C. and D.C. volts. 
015, 0 -150, 0- 1,000. D.C. current 0 -150 mA. Resistance 0- 100HO. 
Complete with test prods, battery and full instructions, 89 /O. P.& P. 2/6. 
FREE GIFT for limited period only. 30 watt Electric Soldering Iron 
value 15/- to every purchaser of the Pocket Multi- Meter. 

9. CHANNEL TUNER LF. 16 -19 Mc /s. Continuously tunable from 174- 
216 Mc ¡s. Valves required- PCF80 and PCC84 tin series). Cover 
BBC and ITA ranges. Also Police, Fire and Taxis, etc. Brand new 
by famous maker, 10 /-. P. A P. 31-. 

10. POWER SUPPLY HIT In metal case, size 31 a 55 x 2in. Incorporating' 
mains transformer, rectifier and condensers. 230/250 A.C. mains. 
Output: 9v., 100mA. 10/6 plus 2/6 P. A P. 

11, B.S.R MONARCH 17A14 WITH PULL PI HEAD, 4- speed, plays 10 
records, 121n., 10in., or Tin. at 16, 33. 45 or 78 r.p.m. Intermixes 
71n., loin. and 12ín. recorde of the same armed. Has manual play 
position: .lour brown. Dimensions: 121 x 101in. Space required 
above baseboard 451.1., below baseboard 21in. Fitted with Full FI 
turnover crystal head. 66.19.8. P. A P. 7/6. 

18. 50 MICRO -AMP METER movement by world famous manufacturer. 
Size 3 x 21m., 25/ -, plus 1/6 P. A P. 

18. 8 -WATT 5 -VALVE PUSH -PULL AMPLIFIER & METAL RECTIFIER. 
Size: 9 x 6 x 11in. A.C. Mains, 200 -250v. 5 valves. For use with Std. 
or L.P. records, musical instruments, all makes of pick-ups and mikes. 
Output 8 watts at 6 per cent total distortion. Separate bees and treble 
lift controls. Tseo inputs, with controle for gram. and mike. Output 
transformer tapped for 3 and 15 ohm speech coils.. Built and tested. 
65.19.6. P. A P. 8/ -. 

14. 40W. FLUORESCENT LIGHT KIT incorporating GEC Choke size 
85 x 15 x 15w. I bi -pin holders, starter and starter holder, 11/6. 
P. & P. 4/6. 
Similar to above: SOW Fluorescent Light Hit incorporating GEC choke 
size 115 x 15 x bliss. 2 bi -pin holders, starter and starter holder 17/6. 
P. & P. 6/6. 

16. FIRST QUALITY PVC TAPE. 
51ín. Std. 850ft. -. 9/- Sin. D.P. 850ft. ,. 10/6 
71u. Std. 1200ft. .. 11/0 Sin. T.P. 600ft.., .. 0/- 
3in. L.P. 240ft... .. 4/- 5io. T.P. 1800f t. .. 20/6 
511 .1. L.P. 1200ft, 11 /8 51in. T.P. 2400ft. .. 27/6 
lins. L.P. 180611. 18/6 71n. T.P. 3600 ft. .. 87/0 
P. & P. on each 1/6. 4 or more Post Free. 

16. FIXED FREQUENCY SIGNAL GENERATOR. Crystal controls in metal 
ease, size 10 x 6 x bin. Incorporating two FC13 valves, mains trans- 
former, metal rectifier, choke, indicator, lamp, crystal and numerous 
components. Modulated and ummndulated output socket. Originally 
used for I.T.V. frequencies. Brand new. 39 /8. PM. .7/. P. & P. A.C. 
mains 200 -250 volts. 

SILICON RECTIFIERS. 250v. P.I.V. 750 mA. Six for 7/6 poet paid. 

RADIO & T.V. COMPONENTS (ACTON) LTD. 

2Ib High Street, Acton, London, W.3. 
All enquiries S.A.E. Goods not despatched outside U.K. 

Shop hours 9 a.m. -6 p.m. Early closing Wednesday 
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COMBINED PORTABLE & CAR RADIO 
The Radio with the STAR features 

4in. SPEAKER * 7- transistor superhet. Output 350mW. * Two -tone grey wooden cabinet, fitted handle with 
silver coloured fittings. Size 12k x 82 x 3Zin. * Horizontal tuning scale, size Ilk x 21-in. in silver 
with black lettering. * All stations clearly marked. ONLY * Ferrite -rod internal aerial. O * I.F. 470 Kc s. s s * Operated from PP9 battery. * Full comprehensive instructions and 
point -to -point wiring diagrams. * Printed circuit board, back printed 
with all component values. * Fully tunable over medium and long 
waveband. * Car aerial socket. * Full after -sale service. 

alus 6r6 P. & P. Parts 
ist & circuit diagram 

2r6. FREE with parts. 

SPECIAL OFFER -POWER SUPPLY KIT to purchasers 
of "Elegant Seven" parts. incorporating mains trans- 
former etc A.C. mains 200 -250v. Output 9v, 50mA, 
7r6. 

Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O.. 

RADIO & TV COMPONENTS (ACTON) LTD 21C High St., Acton, London W3 
Open 9 a.m. - --6 p.m. including Sots. Early closing Wed. 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

FULL -TIME COLLEGE COURSE 

IN RADIO AND TELEVISION 
Our Course has now been extended to sixteen months' 
duration to include theoretical and practical instruction 
on transistor television receivers, U.H.F. television re- 
ceivers and colour television. 
Next course commences 7th Sept., 1965. 

This Course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 
Provides excellent practical experience on valve 
and transistor radio receivers and all well -known 
makes of television receivers. 

To: 
The Pembridge College of Electronics (Dept. PM 
34a Hereford Road, London, W.2. 

Please send, without obligation, details of the 
Full -time Course in Radio and Television. 

Name 

, 
, 

Address Ì 

cnn 
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LOUDSPEAKERS 
We supply a 
complete range 
of Goodman. 
Wharfedale, 
Stentorian, 
TBL Speaker 
Units and 
complete sys- 
tems. A com- 
prehensive 
leaflet is avail- 
able on request 
this covers technical 
specifications 
and prices of 

nearly 55U types including:- 
We/Mon C %1512 (iliac.) £11.10.0 

election Model C%2012 £16.10.0 
Stentorian HF 312 5 watts £8.16.0 
Stentorian HF1012 10 watts £4.12.0 
Goodman Axiette 8 6 watts £5.10.11 
Goodman Axiom 10 10 watts £6.5.11 
Goodman Axiom 201 15 watts 

£10.17.4 
Wharfedale Super 8 /R8 /12 /DD 

if watts 26.14.2 
Wharfedale Golden RS /DD 

watt +.. £7.17.5 
Wharfedale RS /12 /DD lfi 

watts £11.10.0 
Guitar Speakers include: - 
Wharfedale W12EG 15 watts £1110.0 
Wharfedale W15EG 10 watts £17.10.0 
0oodmane Audiom 51B 

15 watts £9.2.8 
Goodman! Axiom 618 

10 watts £14.7.8 
Carr. and Inc. extra 

THE TRAVLER Mk. 11 

CAR RADIO 
*MEDIUM AND 

LONG WAVES 
*12 VOLT 

POSITIVE 
EARTH 

TUNER UNITS 

*Push Button Wave Change 
*SIZE 7 x 2 x 7 inch 
*TRANSISTORISED 

ONLY Ready built complete with 7 x 41e. 

92 gnse speaker fitted to baffle fixing 
brackets. filter unit all nuts and 

P. a l'. .,1- bolt+ and fitting Inrtntctimte. 
Optional Extras: 3- section chromium plated weatherproof tele- 
scopic aerials. Type 1 l7in /44in. 19/6. Type 2 Sin;43in. 29/6, 
both plus P. k P. 2/6 if purchased separately. 

The "HIGHWAYMAN" Car radio to build yourself. Similar in 
appearance to above but with on/off push button switch. Com- 
plete set of parte only 27.19.8. P. & P. 51 , 

ARMSTRONG 
Mono /Tuner Amp. Model 127M 

£28.10.0 
Stereo /Tuner Amp. 127 .. £37.10.0 
AM /FM Tuner 223 .. £28.15.0 
FM Tuner 224 . 222.10.0 

Carr. and lee. 7/6 
STERN FIDELITY Mk. II VHF /FM 
Built and tested 214.5.0 

Carr. and Ine. 5/.. 
JASON 
FMTI FM Tuner. Kit of Parte 26.15.0 
FMT2 FM Tuner. Kit of Parts 210.12.0 
FMT3 FM Tuner for Fringe areas. 
Kit of Part 212.5.0 
FMT4 FM Tuner 220.0.4 
JTV2 /FM /TV Sound. Kit 

of Part /15.15.0 
t'arr. and Ins. on above 50 each. 

TRIPLETONE 
FM Toner unpowered ., 213.19.6 
FM Tuner sell- powered .. 115.14.6 

Carr. and Ins. 5/- each. 

Descriptive leaflets free on request, 
Please state model required. 

ETERN 
GREAT RRlT.A!N'S GREATEST 

RECORD PLAYERS 
STERN -CLYNE HI -FI 
Ready Built or Kit of 

EQUIPMENT 
Parts 

Complete Ready Carr. Instruction 
Kit built and book 
of and Ins. available 

parta tested e eparately 
Stem Mono -Gram Amplifier 3 watts 04 10 0 £6 0 0 3/6 2/6 
Mullard 2 valve Audio Pre -Amplifier £8 6 0 £9 10 0 5/- 
Mullard 3 valve Audio Pre- Amplifier /10 0 0 £13 13 0 5/- 
Mallard "3 -3" Amplifier with Tone Control Unit 33/RC3 watts 18 8 0 211 10 0 6/6 
Mullard "5 -10" Main Amplifier Model 510 /M. 10 watts , 910 0 0 £13 10 0 6/6 
Mollard "5 -10" Amplifier with Tone Control Unit, 10 watts 212 0 0 216 0 0 7/8 
Stern Twin Three Stereo Amplifier. 3 watts per Channel , , , - 19 0 0 5/- 
Stem Twin Three Stereo Amplifier in Portable Case with Two 

Speakers and Leads - £16 10 0 10/- 
Mallard "10 +10" Stereo Amplifier, 10 watts per Channel 218 0 0 120 0 0 8/6 
Milliard "10 +10" Stem Amplifier with Passive Control Unit £20 0 0 124 0 0 10 /- 
Mallard Dual Channel Pre- Amplifier 212 10 0 215 0 0 7/8 
The above two items purchased together £27 0 0 134 0 0 151 - 
RF/TR3 Tape Amplifier with Power Unit £13 13 0 119 0 0 7/6 
Type "C" Tape Pre -Amplifier with Power Unit £14 0 0 £19 10 0 7/6 
STP -1 Tape Pre -amplifier with Power Unit, Mono and Stereo £22 0 0 £28 0 0 8/6 
CR3 /e Tape Recorder with Studio Deck £33 8 0 - 15/- 

21- 

3/6 

21- 

2/- 
2/- 

3/- 
3/- 
3/- 

3/- 

318 

5/- 

3l- 

INDIVIDUAL DESCRIPTIVE LEAFLETS GIVING TECHNICAL 
SPECIFICATIONS, DIMENSIONS, PRICES, TERMS ETC., FREE 

ON REQUEST 

Garrard SRP10 Single Player £5.9.1 
BOR ÚA25 4 -speed changer £5.19.6 
Garrard Aatoslim changer £6.10.0 
Garrard ATO changer 910.19.6 
BOR Super Slim changer ' 90.19.6 
Garrard ATO LM Auto - 

changer (3000LM) 911.11.11 
Philips AG1016 Stereo/ 

Mono Record Player ., 913.13.0 
Carriage and Ins. 5/- on above. 

Garrard 4MF Single Player 216.17.6 
Goldring Lenoo Model 88 

Transcription Turntable 918.18.5 
Garrard Laboratory Type 

"A" Autochaager 919.15.0 
Garrard 301 Strobe Tran- 

scription Turntable 222.0.5 
Goldring Lena* GL58 with 

580 Cartridge .. 
Goldring Le een 0L70 leas 

Pick -up Head .. 627.9.4 
Carr. and Ins. 7/6 on above. 

Descriptive leaflet including prices 
with alternative cartridges, dimen- 
sions terms, etc., free on request. 

MICROPHONES 
Extensive range available. Send 
H.A.E. for illustrated brochure. 
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ANOTHER STERN-CLYNE BARGAIN OFFER!! 

SAVE £10! 
STEREO AM/FM RADIOGRAM 
CHASSIS by famous maker 
List Price OUR 
E30.17.1 I PRICE Gns. 

Carr. 
7/6 

BRAND NEW WITH FULL GUARANTEE 
Full Medium Long and VHF Coverage. 

3 watts per charnel output. 3 ohm output Impedance. Internal aerial tor 
M. Provision sor Multiplex adaptor. Pick-up and Tape input sockets 
I'. Mains 200/Z0 volts. 

NEW LOW PRICE COMMUNICATION RECEIVERS 
HE 40. 550 Ke/s-30 bleis us 4 bands. 019.19.9 
Carrisge 10/, 
HE St 550 Eels-3D Mc/s in 4 bands. 284.18.0. 
Carriage Paid. 

ET 880. Specification as HE 30 but offered as 
1-.10 te kit or parts. £26.5.0, Carriage Paid. 

HA 88. 550 Ke/s-31 Melo in 4 bands. 229.4.0. 
Carriage Paid. 

Starflight 90 Watt-Transmitter 
Band coverage 90- 40 - 20 15 and 10 Metres. 
280.0.0 Carr. 15/-. (16.P. Terms available). 

tend S.A.E. for fully descriptive brochnre. 

ill 

L.N."11\1 E 
ELECTRONIC HOBBIES ORGANISATION 

DOUBLE FEATURE PRE-AMPLIFIER 
Input. for microphone, crystal or magnetic 
pick-tips, tuner :unit and In addition otters full 
facilities for tape recording and high fidelity 
replay. This unique feature means that should 
you wish to include tape in your hi-t1 system at a 
later date all that Is required is a suitable tapo 
deck. Push-but:on switeldng for 3 tape speeds 
equalised. 

BUILT AND TESTED 18 ORS. (Carr. and Ins. 5/-) 

.L10 POWER AMPLIFIER 
Incorporates the latest diode/pentode ECI.R6 
valves in push-pull PARTRIDCE ultra linear 
°Mont transformer, PARTRIDGE mains trans- 
former and smoothing choke. 10 salts power 
output, surplus power output, souluu power 
available for tuner. 

BUILT AND TESTED 12 ORS. 
(Carr. and ins. 71111. 

Priam U both units purchased together: 

BUILT AND TESTED 28 ORS. (Carr. & Ins. 10/-) 

AMERICAN RECORDINC TAPE 
Itin. 6001t Standard Acetate 8/8 
510. 900ft. Long Play Acetate 10/- 
Plis. 1.2008. Long Play Acetate 12/8 
3f in. 600ft. Double Play Polyester 11/6 
7in. 1,200it. Standard Play Polyester 12/6 
Sia. 1,200ft. Double Play Polyester 15/- 
7in. 1,800ft. Long Play Polyester 20/- 
Min. 1.800ft Double Play Polyester 22/8 
iin. 2,400ft Double Play Polyester 25/- 
Post' age and Packing per Reel. Extra 40e mom 
Reels POST FREE 
FULLY AUTOMATIC TAPE SPLICER 
14/8. P. P. lit. 
PLASTIC TAPE SPOOLS Stia.. 1/..; 31n., 118; 

2/-; lin.. 2/.; 51in.. 2/3; Tin., 2/8. 
PLASTIC SPOOL CONTAINERS. For spool sizes 
lin.. 1/6; 51111., 2/-: Tin.. 2/8. Any single item phis 
lid. P. 2 P. Orders over El post free. 
We carry fully comprehensive stoeks of Tape 
Recorders. Decks mid Accessories at all Branches 

. or order with confidence by mail. 

VISIT YOUR 
LONDON 

NEAREST STERN-CLYNE ELECTRONICS CENTRE 

18 Tottenham Cout Road, W.1. Mt/Seum 592910095. Half Day Saturday. 
21 Tottenham qosrt Road, W.1 MI/Seurn 1451,2. Half Day Thursday. 
309 Edgware Roan, W.2. PADddington 6963, Half Day Thursday. 
109 Fleet Street. 14.C.4. FLEet Street 5812/3. Half Day Saturday. 
162 Holloway Road, N.7. NORth 7941. Half Bay Thursday. 

P Camberwell Church Street, SES. RODney t/875. Half Day Thursday. 

CROYDON 
12- Suffolk House, Accrge Street,.MUNieipal 3250. Half Day Wednesday. 

BRISTOL 
26 Merchant Piece . Bristol 1, Bristol 20261. Open fl clays a week. 

LIVERPOOL 
52 Lord Street, Royal 7450. Open 6 days a wPek. 

MANCHESTER 
'ithy Grove, Manchester 4, BLAcktriars 5379,5246. 

Open 6 day* week. 

1;25 f he Monc. Ohcfticl,l. ShrfliPld 29990 Half D47 Thurd49. 
SHE 

MAIL ORDERS 'AND ENQUIRIES TO: 
Dci n Hollwav. Ionico .161,15. 
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LEARN - THE 
PRACTICAL 

WAY , . . 

July, 1965 

your career .. . 

hobby .. . 

own business ... ? 
The demands for good Electronic Engineers is increasing 
almost daily throughout the world. Electronics is now 
the most rapidly expanding of all industries with its 
applications reaching into almost every sphere of human 
activity. If you are looking for a new career with new 
opportunities, then now is the time to choose - 
Electronics. If you are already employed in this field - 
then now is the moment to seek high qualifications 
to secure the top jobs which are waiting to be filled. 
Most of all, the great potential of electronic develop- 
ment means unlimited scope for the future and will 
ensure a secure occupation for you -unlikely to be affec- 
ted by possible future recessions in other industries. 

The British National Radio School has had 25 years' 
experience of HOME STUDY coaching for students 
wishing to master the fascinating subjects of Elec- tronics- whether the object be career or as a hobby or 
new interest. The School is entirely independent and 
specialises ONLY in the teaching of electronic subjects. It employs only fully qualified staff to ,conduct and 
supervise each individual course taken by a student 
and it is this close and personal contact between Tutor 
and Student which we believe makes possible the suc- 
cessful completion of a course of study. 

A special feature of our system is that all courses start right from the beginning and no previous know- 
ledge or experience is necessary or expected. Training 
is carried out in easy step -by -step stages using the most 
modern methods of tuition. The great advantage of 
the home study method is that it provides a complete 
self- contained course giving everything needed for the subject concerned and enabling work to be done in the comfort of one's own home and over any period of time 
desired. 

EXAMINATION COURSES 
CITY & GUILDS TELECOM. TECHNICIANS CERT. 
CITY & GUILDS FULL TECHNOLOGICAL CERT. 
A.M.Brit.I.R.E. EXAMINATION 
RADIO AMATEURS LICENCE EXAMINATION 
P.M.G. CERTIFICATES FOR RADIO OPERATORS 
R.T.E.B. SERVICING CERTIFICATES 

OTHER COURSES 
MATHEMATICS SERVO -MECHANISMS 
TELEVISION COMPUTERS 
TRANSISTORS RADAR & NAVIGATIONAL 

AIDS 

\1i 
20.000 ohm /volt \ 
modern multi - 
range test meter ... Cathode ray osoilloscope 

to show how circuits 
work ... 

1111 110 

Learn - by building - an 
international receiver in 
the top quality class . 

nine transistors . L.W. 
M.W. TWO SHORT 
WAVE Bands and VHF' 
FM . incorporates every 
modern receiver design 

technique. 

V, 

Complete picture way 
library of theory books and 
practical manuals 
NO MATHEMATICS! 

Transistorised 
signal generator 
of new design and 
wide frequency 
coverage... 

BUILD AND EXPERIMENT WITH ALL 
THE ABOVE -AS- YOU -LEARN . . . 

This is a new complete experimental enm'se e : 

tnprisin 
p a 

mixture of theory ion! practical h l: ur usine a very full 
range of electronic components and appatatus. Starting 
right from the beginning -or al a later ange il' needed -the 
eonr.e enable. the .student to build tip all the basic elec- 
tronic circuits- amplifier: oscillator; recliner: detector: 
Me.-and finally tu the design. ,onaruction. testing and 
servicing of a latest design fully transistorised rive iv rr 
using nine transi lors and race ring long and ntcrli Orel se ace 
and T'WO SfiOlt'I' N':1 V'F1t.1NDS 'MI VII reception. It is of real luxury quality throughout -operates from a fis. 
battery' and can be used ans whrar in the ssorld. F:sers pre- 
sent-day Mel-intone in circuitry is eonred and the rmnse 
also includes multi -range test meter: signal generator and 
oscilloscope. By the end of the course the student 55 ill be 
able to deal tsilh ans te pe of sersieing wort: with confi- 
dence and will also hase a c.ry useful sci rk.hup of equip. 
ment \earls 1011 interesting and absorbing F \l'F:ItI- )If :N'I'S are carried out daring Ibis eomprehenshr ,uurse 
rnabling ansunr lu 00in full mastery of sleet routes. 

[D1M1111 11111s11® ® ®e® 
TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS. 

Pleose send me your free Brochure, giving details of your Courses, without any obligation, to:- 
NAME 

ADDRESS 
1 Block Caps 

IPlease 
am interested in courses above 

IWe do not employ representotwes) PW 7 65 
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CASTING OFF THE SHACKLES 
Even before recorded history, man has always been seeking better and more efficient 
means to communicate over longer distances. Primitive methods of communication, 
such as smoke signals, were restricted to "line of sight" until the telegraph semaphone 

systems of the early 19th century achieved quite remarkable results through being 

linked together like a modern microwave chain. 
Then came the transatlantic telegraph cables in the mid -19th century. But even at that 

time, men were probing deeper and the discovery of the electromagnetic nature of 
light was the turning point which lead through other discoveries to electromagnetic 
signalling over land, between ships and culminating in the historic Cornwall - 
Newfoundland transmission at the turn of the century. The embryo modern communi- 
cations system had been freed from the need for wires between terminal stations. 

When it was understood that the radio crossing of the Atlantic was made possible 

by conducting layers above the earth, the way lay open ultimately for another stride 
forward -the development of short wave radio for world -wide communication. 

But the conducting layers which had liberated radio communication at the same time 
bound it hand and foot. For its density, position and behaviour varied with natural 
phenomena such as solar activity. And so, to combat this situation, modern technology 
has produced the communications satellite. Another shackle is cast aside. 

A passing thought -the story of communications rings with names like Maxwell, Lodge, 

Hertz, Marconi, Fleming, Appleton, Edison and many others, all linked with their great 
individual triumphs. Today, great technical developments are more the resultof collective 
effort, which produces faster and more spectacular strides but is coldly impersonal. 
A second thought -after Early Bird, what ? 

CONTENTS 
News and Comment 
A Direction Finder for Small Craft 
Regulated Power for Transistor Receivers 
A "Valve -base Coil" Short Wave Set 
Preparing for the R.A.E. -Part 9 

A Stereo Experiment 
A Valve Keying Circuit 
A Ferrite Aerial 'Q' Multiplier 
10 -1 10 Stereo Amplifier 
Amplifying the "Junior" Crystal Set+2 
On the Short Waves 
Practically Wireless 
Books Reviewed 
An Electronic Hawaiian Guitar 
Club News 
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by H. T. Kitchen 
by E. V. King 
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All correspondence intended for the Editor should be addressed to: The Editor. "Practical Wireless ", George Newnes Ltd., Tower House, 

Southampton Street, London, W.C.2. Phone: TEMple Bar 4363. Telegrams: Newnes Rand London. Subscription rates, include postage: 

29s. per year to any part of the world. 
-George 

Newnes Ltd.. 1965. Copyright in all drawings, photographs and articles published in 

"Practical Wireless" is specifically reserved throughout the countries signatory to the Berne Convention and the U.S.A. Reproductions 

or imitations of any of these are therefore expressly forbidden. THE AUGUST ISSUE WILL BE PUBLISHED ON JULY 8Tti 
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Alternative Valve for V.1.0. 

READERS unwilling to buy a 
special valve (stabiliser VR150) 
for F. G. Rayer's " Stabilised 
V.F.O. " in the March issue of 
P.W. can make use of a 12AU7 
valve, which is more likely to be 
in the junk box. The advantages 
are that no heat -producing 
dropper resistor is required, the 
regulation is as good as, if not 
better than, that given by the 
average regulator valve, and the 
current requirements are less. 

No originality is claimed for 
this well -known circuit: it, or 
one using a pentode- triode 
which gives somewhat better 
regulation (in fact too good for 
the average circuit, but of course 
excellent for a v.f.o. provided 
the rest of the circuit comes up 
to the requisite excellence), has 
been used almost as a routine in 
the oscillator sections of s.w. 
receivers and b.f.o.'s, which I 
have found are far more reliable 
for s.s.b. reception when regula- 
ted. Q- multipliers even benefit! 
The current drain is so low that 
the inclusion of one such valve 
and a few components neither 
takes up much room nor over- 
loads the power supply. 
Dr. H. Wagner. 

Kuala Lumpur, 
Malaya. 

Dr. Wagner's alternative stabiliser 
circuit for F. G. Rayer's "Stabilised 
V.F.O." article in the March issue. 
Apart from saving the expense of a 
special valve, this circuit has other 
advantages over the original. 

NEWS AND.. 
THE TEACHING MACHINE 

The device shown right is a fully 
transistorised teaching machine in 
which movements and thinking, 
irrelevant to the learning prgcess, 
have been eliminated. 

Illustrated instructions are pro- 
jected on to the screen and the 
student either presses a button 
marked "yes" to indicate he agrees 
or understands, or presses another 
marked "no" for a negative answer 
or misunderstanding. 

The machine is made under 
licence for Educational Systems 
Limited. 

.. 
.+íh. : :i:L''' :. 

A SEAFARER'S RECEIVER 
Designed specially for seafarers and developed after consultation with 
the National Union of Seamen (British), the Ekco Mariner receiver 
incorporates a number of features regarded as essential for the use of 
seamen. It covers all wavebands from 13 to 1930 metres, including the 
trawler band. 

The receiver operates from almost any a.c. or d.c. mains supply and 
is fully "tropicalised" for use in all climates. A special rubberised 
non -slip base helps keep the receiver in place aboard ship. Ekco Export 
Ltd., Southend -on -Sea, Essex. 

FROM EUROPE TO JAPAN VIA RUSSIA 

A new Europe -Japan communications link will result from an agreement 
reached between the Soviet Union and the Nòrthern Telegraph Society of 
C.nmark recently. 

Under the agreement, Northern Telegraph will lay a submarine coaxial 
cable between Japan and Russia. The cable will cross the Sea of Japan 
from Naoetsu (Honshu Island) to the Soviet port of Nakhodka. 

This cable will be 490 nautical miles long, about a third shorter than a 
cable laid nearly a hundred years ago from Vladivostock to Nagasaki and 
which at present is the only one in operation. 

When the cable is opened in 1967 it will establish for European countries, 
a néw telephone and telegraph link with Japan via Soviet cable and radio 
relay lines. 

MORE RADAR TRAPS 
The Home Office has ordered fifty radar speed measuring equipments 
from the Marconi Company. These will be used to augment equipment 
already in use by police authorities throughout the country to monitor 
traffic speeds, especially on busy roads. 

The Marconi PETA (Portable Electronic Traffic Analyser) works on the 
same principle as an aircraft Doppler Navigator and its basic accuracy 
is better than 2 m.p.h. 
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..COMMENT 
COMMONWEALTH COMMUNICATIONS CONFERENCE 

Satellite communications was one of the subjects discussed at a recent 
Commonwealth telecommunications conference. Twenty Common- 
wealth countries were represented at the conference whose purpose 
was to consider the whole pattern of Commonwealth co- operation in 

telecommunications and prepare a report for the various governments. 
The conference was opened at Marlborough House, London, by Mr. 

Cledwyn Hughes, Minister of State for Commonwealth Relations. Sir 
Ronald German, Director General of the British Post Office was 

Chairman. 

WASHING MACHINES AND THYRISTORS 
When it comes to improving the lot of its customers by tech- 
nical advancement, Mullard Ltd. is not a firm to forget the man 
-or woman --in the street. This was demonstrated recently 
at the Radio and Electronic Component Show where hearing 
aids and washing machines were unusual features of the Mullard 
stand. 

The hearing aid device was a microminiature integrated cir- 
cuit amplifier, so small that it actually fits into the ear. A 
complete three -stage d.c.- coupled amplifier, it measures only 
2mm x 2.5mm x I mm- -- little bigger than a matchhead. 

The display also showed that simpler and more reliable 
washing machines for the housewife result when thyristors 
(power -controlling rectifiers) are used to eliminate gearing in 
single -motor systems and to obtain optimum ratios between 
washing and spinning speeds. 

THE NEWEST HRO 

I 

This good -looking communications receiver is the latest addition to the 
National Radio Company's HRO- family, the HRO -500. 

The newcomer is transistorised throughout and boasts frequency 
coverage of the entire v.l.f. through h.f. spectrums, from 5kc /s to 
30Mc /s, in sixty 500kc /s bands. The HRO -500 operates from I2V d.c. 
or 115/230V a.c., 50160c/s, and provides s.s.b., c.w. or f.s.k. reception 
and many other first -class features. 

No price was given with the announcement of the new receiver, 
but a technical bulletin can be obtained from Ad. Auriema Ltd., 125 

Gunnersbury Lane, London, W.3. 

more News and Comment on 

21T 

Fidelity F.M. Tuner 
I HAVE a few comments to 

make on the Fidelity F.M. 
Tuner which I think will be of 
assistance to your readers. 

This tuner is unsuitable for 
reception at a distance of 30- 
40 miles from the transmitter. 
The coil formers are 0.3in. 
diameter Alladin types with 
square cans and v.h.f. cores, and 
the diodes used are 0A5 and 
0A81. 

The setting of VR1 is best 
done by trial after a station has 
been located. 

There is a transposition of 
R17 and R20 in the layout 
drawing. Fig. 4. 
W. Groome. 

Blackheath, 
Birmingham. 

Praise Indeed 
EVERY day it seems, more and 

more new magazines appear on 
the book -stalls covering a wide 
range of technical subjects from 
semiconductors to space flight, 
all aimed at the man- in -the- 
street who may have no specific 
knowledge of the subject and yet 
is keen to keep abreast, on a lay- 
man's plane, of latest develop- 
ments. Many of the new 
journals seem only to last a very 
short time while their subject is 
in vogue, and yet magazines of 
long standing like P.W. go on 
for ever. For my money, give 
me a magazine that has an air 
of permanence -like PRACTICAL 

WIRELESS. 
Colin Rich. 

Woodford, 
London, E.18. 

Octal Valves out of Date 
I READ with interest R. A. 

Packer's comments about out - 
of -date circuits and valves (May 
issue). However, I do object to 
him implying that constructors 
who use octal valves are incom- 
petent. I have built circuits using 
6V6's and have the highest 
regard for this remarkable beam 
tetrode. 

Maybe in future years con- 
structors will want to build 
valve circuits purely as a 
novelty. But surely this does net 
imply incompetence? 
L'CpI. A. Dyson. 

Catterick Camp, 
Yorkshire.. 

page 232 
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A DIRECTION 

FINDER for 

Small Craft 

by F. C. Judd 

/ COVER 

SUBJECT,! 

PRACTICAL WIRELESS July, 1965 

r Il -1E longwave marine radiobeacons which are located 
all round the coast of the U.K. and other countries 
are used to a great extent by small coastal vessels 

such as private yachts, motor cruisers, fishing vessels 
and small cargo vessels which normally carry no other 
radio navigation aid. The marine radiobeacons operate 
between 287.3kc/s and approximately 315kc /s and day 
and night send out their callsigns in morse code followed 
by a long dash. The operational sequences of the radio - 
beacons are in themselves interesting and will be dealt 
with later in greater detail. 

Briefly however, the beacons work in groups, each 
group being assigned to cover a specific area. The group 
frequencies are quite close together, in fact the channel 
separation is only 2.3kc /s, for example the North 
Hinder Light Vessel group operate on 287.3kc /s whilst 
the Ile de Batz lighthouse and Pte. St. Mathieu light- 
house operate on 289.6kc/s. 

Each group operates in a sequence and taking the 
North Hinder light vessel group on 287.3kc/s they trans- 
mit in order and at the times given in the table 
following: 

Order 
in 

Group 

n 

3 
4 
5 
6 

Name 
Smiths Knoll Lt. V 
Goeree Lt. V 
Dudgeon Lt. V 
Outer Gabbard Lt. V 
Cromer Lt. Ho.. 
Noord Hinder Lt. V 

Miras. 
past 

the hr. 
00 
0I 
02 
03 
04 
05 

Callsign 
SK 
G12 
LV 
GA 
CM 
NR 

Each beacon in turn transmits its callsign followed by 
a long dash on which the d.f. can be carried out. The 
characteristic sequence period of the above group is 6 
minutes, i.e. the sequence is repeated every 6 
minutes day and night. It it interesting to note that these 
beacons are controlled by accurate clocks and rarely 
get out of sequence by more than a few seconds. This is 

ENGLAND 

Sovereign Lt.V 

N. RORER AND RADIO 

ny 

SEA AREA DIVISION 
LIIIp91VAii JeulltlJlni109 

38. Outer Gabbard Lt.V 

a0 Sunk Lt.V 

N, Wnder Lt.V 

NroreWnd 
Wandelaar Lt.V 

W. Hinder WO 
E. Goodwin 

27 V 26 Sandiettie Lt.V 

Dover ieuW 
Port 

Wulpen 
Dyck Lt.V 

R' ngeness 

3oulogne 

alais 
Gris -Net 

FRANCE 

Fig. I: This map (taken from R.I.C. 5022) indicates some of the 
marine radio beacons in the Thames sea area. 
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Fig. 2: The aerial and r.f. stage of the 
circuit which is bu ilt on a separate 
paxolin chassis. *VC I is insulated 
from chassis; see text and Fig. 7. 

allowed for in the timing of all 
the groups so it is extremely 
rare for different groups or any 
two beacons in a group to over- 
lap 

It should be remembered, 
however, that some groups 
share a common frequency but 
the distance separating these 
groups is large enough to 
prevent interference. However, 
when propagation conditions 
are good, radiobeacons from 
as far away as Denmark and 
Sweden can be received quite 
clearly in London. 

Radio Information Charts 
Before going on to describe 

the marine d.f. receiver it 
would be as well to mention the 
four marine radiobeacon charts 
that are necessary and which 
give precise details about the 
beacons, their exact location, 
frequencies, groups and se- 
quences, useful day and night 
range, callsigns etc. (Fig. 1). 
These charts are numbered 5022, 
5023, 5024 and 5025 and cover 
the whole of the British Isles 
including the Faeroes and sea districts, Forties, 
Fisher, German Bight, and Viking. The charts are 
called " Yachtsmans, Fishermans and Small Craft 
Radio Information Chart ", (Radiobeacons and 
Radio- Telephone Services) (quote chart numbers 
as above) and cost 4s. each from J. D. Potter Ltd., 
145, Minories, London, E.C.3. Aside from being 

PRACTICAL WIRELESS 

Telescopio 
asnal 

R3 
221<R 

ÌR4 
ikII 

6,pF 
C1 

6j.jF 

Sia 

213 

L3 5 

-oA 

a'' 
7 Sib c,.. 

;=; 
2 

, .Ó 03 

T 9 iii0 C6 C7 iilii4 I;Ó200pF 50pF 
TC2 

30pF 

Ganged with VC3 

essential when using any radiobeacon receiver, 
these charts may also be of interest to radio enthu- 
siasts generally. Further information on radio 
beacons and radiotelephone services etc., can be 
found in The Admiralty List of Radio Signals and 
R. D. F. Stations and Beacons Vol. 2, also avail- 
able price 27s. 6d. from the address above. It took 

173,-;-"rw:8-7711171:77" with volume control VR1 
O /Off switch 24 ganged 

3akn -9V 

IFT3 

Rx R3 
!Bkn 39kn 

I- 
30 
51c 

11 

200pF 

1 

C3 
9yF 6 

f 
117 

v3 f% 66 ¡ikn R6 T Ir ]I7C3 knj 
11 

T 

C13 
00 
yF. 

R18 
2200 

LFDT4 
OCBI 

Volume -- ,vR1 R20 R13 
loon 5n 

C2 
176PF 

Ganged with VC2 Oscillator 

Fig. 3: The mixer, i.f. and audio stages which are built on a commercially available printed circuit board. 
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COMPONENTS LISTS 

MIXER, I.F. AND 
Resistors: 

RI 56kí2 R13 33kí2 
R2 IOk0 R14 Ikf2 
R3 3.9kS2 R15 10kS2 
R4 56kí2 R16 Ikf2 
R5 6.8kí2 RI7 15û 
R6 Ikf2 R18 22052 
R7 I.2kS2 RI9 5S2 
R8 3.9kí2 R20 I000, 5% 
R9 33kí2 R21 2.7kí2, 5% 
RIO 4.7kí2 R22 I00a 5% 
R I I I kí2 R23 5S2 
R 12 4.7kí2 R24 2.7kí2, 5% 
Rx 6.8kí2 
All 10% ¡W carbon unless otherwise stated 
VRI 5kí w.w. potentiometer, with d.p. switch, 

Si 
Semiconductors: 

TrI 0C44 Tr3 0C45 
Tr2 0C45 Tr4 OC7l 
Tr5 OC81 l Matched 
Tr6 0081 f pair 
DI 0A70 or GEX34 

Inductors: 
IFTI, 2 I.F. transformers type P50/2 by Weyrad 
1FT3 I.F. transformer type P50/3 by Weyrad 
L4 Oscillator coil type P50 /I by Weyrad 

AUDIO CIRCUITS 
Capacitors: 

Cl 0.1µF paper 
C2 0.01µF paper 
C3 8µF electrolytic 
C4 0.IµF paper 
C5 56pF silver mica 
C6 18pF silver mica 
C7 0.1µF paper 
C8 0.1µF paper 
C9 0.011.4F paper 
CIO IO0µF electrolytic 
CI i 2µF electrolytic 
Cl2 2µF electrolytic 
CI3 100µF electrolytic 
C14 2I5pF silver mica 
C15 300pF silver mica 
CI6 I75pF silver mica 
C17 200pF silver mica 
VC2, 3 208 -176pF tuning gang (Jackson '00') 

with trimmers, TCI, 3 
Miscellaneous: 

Sla, b, c, 3 -pole, 3 -way rotary switch 
S2 D.P. on/off switch on VRI 
Driver transformer (Weyrad LFDT4). Transistor 
superhet receiver printed circuit board by 
Weyrad. 3 in. diameter 30f2 loudspeaker. 
4.5 + 4.5V battery (Vidor 1601 I or equivalent). 

Resistors: 
RI 10k12 
R2 I kí2 
All 10% fW carbon 

Capacitors: 
CI 81.4F electrolytic 
C2. 0.01µF paper 
C3 300pF silver mica 
C4 0.1µF paper 
C5 81.1F electrolytic 
C6 200pF silver mica 
C7 50pF silver mica 

AERIAL AND 

R3 22k52 
R4 I k!2 

R.F. CIRCUITS 
VCI 36SpF max. tuning capacitor (Jackson 'O') 
TC2 30pF ceramic trimmer 

Miscellaneous: 
Tr I 0C44 
LI, 2 Ferrite rod aerial (see text) 
L3 R.F. interstage transistor transformer 

(Denco Range I Yellow) 
IO in. x j; in. diameter ferrite rod. Brass tele- 
scopic aerial. Paxolin. Two slow- motion ball 
drives (Jackson 6 -1 epicyclic). 28 s.w.g. enamelled 
copper wire. 

no less than a dozen telephone calls to as many 
different Naval esta,lishments to acquire the above 
information in the first place. 

Sea Trials 
The prototype receiver shown on page 212 has 

been very thoroughly tested for its accuracy in 
direction finding with the marine radio beacons. 
Initial tests with the aerial and r.f. stage only (using 
a separate receiver) were carried out on a motor 
cruiser on the Norfolk Broads and the results 
compared with those made initially in London. 
The complete receiver as described in this article 
was then constructed and calibrated for all the 
radiobeacon frequencies listed in the R.I. charts. 
Then followed actual trials at sea on a 30ft. motor 
cruiser in the Thames sea area off the Essex coast. 

These trials showed the receiver to have quite 

satisfactory d.f. properties and sufficient sensitivity 
to work with beacons more than 50 miles away. It 
is important, however, that d.f. checks are made 
on as many different frequencies and on as many 
different bearings as possible on the vessel on 
which the set is to be used. Careful attention must 
be given to the compass as well. 

The Circuit 
The receiver circuit is split into two parts, Figs. 2 

and 3. The major part of the receiver consists of 
the mixer, i.f. and 1.f. stages which are a printed 
circuit arrangement by Weyrad Limited. The d.f. 
aerial and its associated r.f. stage shown in Fig. 2 
is quite straightforward but requires careful atten- 
tion as to layout, especially the aerial, its tuning 
capacitor VC1 and aerial coupling coil. The tuning 
range of the receiver covers approximately 400 to 
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r Note - Screening tube, must W 
non- magnetic metaL 
A r wide slot is cut 
centrally along the top. 

PRACTICAL WIRELESS 

10 

3,2 ' Sell 
scpping 

tarews 

215 

Plastic thin paxolln 
coveor r over slot 

e 

j 
3e 

Ferrite rod 
10. long 

Brass pillar 

To movingg 
vanes VC7 

6V (RF sta.e) 

Top of case 

Telescopic aerial and 
compass ntil 

Fole through top - central 

1/1 I 1. wide slot 
Screened lee ads 
to VC1,Tr1 etc. 

L1- .Ferrite aerial coil (Tuning coil) 28 swg enamelled -close wound 
L2_Ferrite aerial colt (Coupling coil) 28swg. enameled -close wound 

Both windings in same direction - 
length as shown 

Insulated from each other and ferrite rod with paper 
or cellulose tape Aerial screen cut from tube or rolled 

Fig. 4: Construction details of the d.f. aerial housing and winding details of LI and L2. 

220kc /s, thus including the long wave BBC station 
at Droitwich which is listed in the Radio Informa- 
tion charts as a reliable weather forecast station, 
receivable over most of the British Isles and 
immediate sea areas. 

The aerial tuning capacitor (VC!) must be 

insulated from the chassis and the leads to aerial 
tuning coil and coupling coil must also be screened. 
A separate constructional diagram (Fig. 4) is given 
for the ferrite aerial, its windings and screen. 

To aerial 

Although the aerial coil will tune over the entire 
band the h.f. and oscillator tuning (VC2 and VC3) 
have to be switched padded to cover the.band in 
two parts. This was done so that the standard Wey- 
rad printed circuit receiver, its components and 
coils could be used with as little modification as 
possible. These modifications include the addition 
of Rx (6.8kf1) in parallel with R3 (printed circuit 
board 3.9k11) and C15 which is in parallel with the 
original padding capacitor C14 (printed circuit 

Leave sufficient extra lead to allow 
manipulation of receiver into case 

75.; 

R4,C6 

U tuning 
slug 

J Ost 1st 
cod IF a 

C14,C15 Printed circuit boa d 

Printed circuit I 

type B9G 
Valve base t 

yyY 
fs==de 

C7 
(R.F. sta 

Miniature 
phones jack 

Battery bracket 

Screened leads 
from aerial to 

VC1,TR1. 
IL\ 

Yt 
Position 
of ball 

compass 

Band tuning 
osc and R.F. 

VC2,VC3 

C16 BATTERY 

Panel bracket 

Mounted 
on outside 

end of case 

Telescopic 
aerial 

Miniature Sway 
tagboard 

Transistor 
TR1 mounted 
on tagboard 

Loudspeaker C8,TC1 
SOLI (RF. stage) 

Band 
switches 

S1a,b,C 

On Off 
Volume 
VR1,S2 

log 

Components cn 
tagboard 

RI.R2RacaC3,C4,C18. 

Fig. 5: Layout incide the cabinet, viewed from the rear. Only the larger components are shown. 

Ir asdc 
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I---21b. 
I vc2 ',MTh!" 

V- Band 
tunin __ - 

2%. 

Sleb,c 
Band 

switch - 

ir' nes 
socket 

/g t 

tC 

Q SC 

0 panel 

i i 

FiXing 

_ 
9 bracket 

/-J LF73 
Solder points on printed dreui! 

Fixing fpot for volume control connections 
bracket spot Green ® Wrcuit printed t L4 circuit board spot at 

w L3 'e' Point on Fis 2 and 3 Oscillator 9 
I 

LFDT4 toI I 

e b t Inner aluminium Outer wood 
TO 

o_ Nf0 case J 
: 

C14.C15 TM 0C44 

/4- 
70 approx. 

July, 1965 

Telescopic 
**rat 

Fig. 6: Looking down on top of the cabinet, this view indicates the positioning of the printed circuit board. 

CABINET COMPONENTS LIST 
Two small knobs. Two 100- tuning dials. Minia- 
ture lack socket. Ball type compass. Non- 
magnetic metal for aerial screening tube. 
Aluminium and wood for cabinet, Nuts, bolts, 
wire, etc. 

board 215pF). Note that all the padding capacitors 
-C8 in Fig. 2. C14, C15, C16. and C17 in 
Fig. 3 -must be close tolerance silver mica types. 

The switched padding and tuning capacitors 
allow the h.f. and aerial tuning to track with the 
oscillator over the whole band so that the inter- 
mediate frequency stages can remain at the work- 
ing frequency of 470kc /s. The tuning is therefore 
as follows: Osc. and h.f. (VC2 and VC3) ganged 
to cover approximately 220kc /s to 260kc /s (switch 
position 1). With the i.f. tuned to 470kc /s -set ow. 

Support Slow -motion 
for spindle ball drive 

, , 

I 1 e 
IIIIIIIII 

Paxolln -" 
panel Insulated 

flexible coupler 

Pointer 

ij 

Front 
panel 

Fig. 7: Dial drive assembly for VC1, viewed from the top 

coil (L.4) slug so that Droitwich comes in at about 
90° on h.f. /osc. tuning dial. Now trim the r,f, stage 
with TC2. The ferrite aerial circuit will require no 
trimming but should tune to Droitwich at the high 
end of scale -SO to 90 °. 

The radiobeacon range is covered when the band 
switch is in position 2 or 3. The h.f, /osc. section 
then covers approximately 270 to 350kc /s 'whilst 
the aerial tuning covers the same band but over 
the lower half of the tuning dial. 

In the South of England the North Foreland 
radiobeacon on 301lkc /s can be received quite 
well and should come in on the r.f. /oscillator dial 
at about 75 to 76° (aerial tuning approximately 
38 °). If not, carefully tune the oscillator coil slug 
to move the station to this approximate reading. 
Droitwich will also be moved slightly but this is 
not important. 

The following beacon band calibration was 
obtained for the r.f. /oscillator tuning using the 
small Data panel 100° receiver dials: 
Dial kc /s Dial kc /s 
100 -270 72 -305.7 Aerial 
93 -280 70 -308 tuning 
86.5 -287.3 68.5 -310.3 covers 
85 -289.6 67.5 -312.6 these 
83 -291.9 66.5 -313.5 frequen- 
81 -294.2 65 -315 cies 
79 -296.5 57 -328 between 
76.5 
74 

-301.1 
-303.4 

(N. Foreland) 49 
41 

-340 
-352 

approxi- 
mately 

34 -362 20° to 
31 -370 45°. 

North Foreland is one of the more sophisticated 
radiobeacons, for it has the frequency 301ikc /s 
all to itself and its own modulation frequency of 
354c/s. It therefore becomes a useful marker 
station when calibrating the receiver. 

Accurate calibration of the receiver dials is very 
important because of the narrow channel separa- 
tion of 2.3kc /s. It is important, too, that the i.f. 
stages are tuned to peak so as to maintain the 
narrowest possible bandwidth. 

of the front panel. -- continued on page 265 
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Regulated Power for 
Transistor Receivers 

by G. J. King 

WHILE transistor sets do not generally put 
very big demands upon the power supply 
and an ordinary 9V dry battery will normally 

supply the power for several months' of hard 
listening there are, nevertheless, times when a 
mains power supply is advantageous. If the set is 

to be used as the household model, for example, 
there is little point in burning up batteries 
unnecessarily, even though the process may be 
relatively slow. A variable voltage supply can also 
be useful during the development of a 
transistorised radio or some other device and to 
avoid relying upon the set's battery when servicing 
becomes necessary. A regulated low -voltage supply 
from the mains could also be built into all but 
the smallest models, thereby permitting the set to 
be operated either from batteries or the mains 
supply, in line with some of the latest models. 

Requirements 
To start, let us see what is required of the power 

supply. It must give up to, say, 9V of d.c. 
adequately smoothed to avoid mains ripple. The 
output voltage must also remain reasonably 
constant despite large changes of receiver current. 
Most transistor sets have a push -pull class B 

output stage which is virtually biased to collector 
current cut -off in the absence of a signal. The 
output stage current then rises from a few milli- 
amperes to 30 or 40mA at full output, the actual 
current, of course, being dependent upon the 
loudness of the sound. 

Over this range of current (say from zero to 
40mA) the voltage across the terminals of the 
power supply must not vary too much otherwise 
distortion would be troublesome, the voltage 
falling as the volume rises. This sort of thing 
happens when the battery gets towards the end 
of its useful life, and is one of the largest causes 
of distortion in transistor sets. 

Simple Power Supply 
The simplest of mains power supplies for 

transistor receivers is shown in Fig. 1. This uses 
a mains transformer with a fully isolated 
secondary, a half -wave silicon rectifier and a very 
large value electrolytic reservoir capacitor. The 
reservoir charges to the peak of the a.c. voltage 
across the secondary of the transformer off load 
while the d.c. voltage across the output terminals 
is about equal to the r.m.s. value of the a.c. when 
the unit is supplying current, depending upon the 
type of components employed, and the amount 
of current supplied. 

The output impedance of the unit is very low, 
of course, but there is, nevertheless, quite a swing 

MAINS OPERATED 
VARIABLE POWER SUPPLIES 

in output voltage as the current requirements of 
the receiver change with varying volume, as 
discussed in the foregoing. 

Bridge Circuit 
Slightly improved "regulation " is possible by 

using a bridge full -wave rectifier instead of a 
simple half -wave diode, as shown in Fig. 2. The 
better regulation arises mainly from the fact that 
the reservoir capacitor is recharged on both the 

Haif- 
wave 

rectifier 

Mains 
trans- 
former 

1000 
;IF 

Reservoir 
capacitor 

Fig. I : This simple mains power supply for transistor sets 
has very poor voltage regulation and is not recommended 
for use with receivers in which the current varies with 

volume of sound. 

Bridge rectifier 

000 

Mains 
transformer 

Fig. 2: The use of a bridge rectifier improves on the voltage 
regulation of the Fig. I circuit but even so, a fully 
regulated supply is desirable for the best results for sets 

with a Class B output stage. 

Reservoir 
capacitor 

Fig. 3: The basic transistor "regulator ", 
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positive and negative peaks of 
the a.c. input waveform, instead 
of only on the negative peaks, as 
in Fig. 1. The more efficient basic 
operation of the bridge rectifier 
also helps matters. While this 
kind of circuit would work a 
transistor receiver the results 
would not be fully up to stan- 
dard. particularly on very loud 
passages of music. What is 
required is some form of auto- 
matic regulation which, in effect, 
adjusts the impedance of the 
power supply to match the 
instantaneous current require- 
ments of the load (e.g. receiver). 
It is also desirable for the regu- 
lation device to maintain a con- 
stant output voltage under con- 
ditions of varying a.c. input 
voltage. 

Transistor Regulator 
A simple transistor circuit can 

be evolved to perform these 
tasks, and that most suitable is 
the common collector (some - 
rimes called the " emitter - 
follower") arrangement shown 
Fig. 3. This is analogous to the 
cathode- follower valve circuit 
and like this, the transistor circuit 
has 100 per cent feedback and is 
therefore extremely stable under 
temperature variations. 

The voltage across the output I. 

terminals depends upon the for- 
ward current in the base /emitter 
junction, but at " full base! 
emitter conduction " the voltage 
from the emitter to the positive 
line is almost equal to the voltage 
between the collector and the positive line. 

The output voltage can thus be controlled by 
varying the base bias, and in practice. a potentio- 
meter is used to set the output voltage to suit 
the circuit the unit is to power. 

The circuit is arranged so that any variation of 
load across the emitter resistor is reflected into 
the base circuit as a change of voltage., here, 
thereby correcting the output voltage to suit the 
load conditions, and in that way regulating the 
voltage. 

Commercial Circuit 
This may be better understood by considering 

the practical circuit in Fig. 4. This circuit is, in 
fact, used in the Ekco range of mains /battery 
transistor sets. 

The power supply uses a small mains trans- 
former with two secondary windings. one to supply 
the receiver power and the other for supplying a 
control voltage, marked " A " and "13" 
respectively in Fig. 4. The main supply is 
rectified by a bridge circuit, the same as that in 
Fig. 2, with Cl as the reservoir capacitor. 

The control supply is rectified by a simple half - 
wave diode with C2 as the - reservoir electrolytic. 

July, 1965 

Fig. 4: A simple s abilised power supply used commercially. 

Ti 

AC 
mains 
input 

LS1a 

Fig. S: A fully variable and regulated power supply. 

The voltage across the reservoir capacitor is 
adjustable by the preset potentiometer VRI. 
Although there is no actual emitter resistor as 
such. the load of the receiver itself is reflected 
across the emitter circuit, which is the same as 
the emitter resistor in Fig. 3. 

Operation 
Now, although the receiver load varies with 

output due to class B operation of the output stage, 
voltage regulation is derived from the fact that 
a fall in the negative emitter voltage automatically 
produces an increase in forward current in the 
base /emitter junction. This results in a correspond- 
ing increase of emitter current, thereby makitig 
the supply current a function of receiver output 
and ensuring adequate voltage regulation. 

It will, of course,- now be understood that the 
output voltage is adjustable by the VR1 preset, 
and in practice this is set for 9V output. 

Instead of the complication of a secondary 
circuit for producing a control or reference 
potential, a battery can be used for this operation. 
and this is not costly since the very low current 

-O 
Output 
voltage 

-continued on page 224 
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A 

"valve -base coil" 
short wave set by K. F. Perry 

AN AMATEUR BANDS 

REGENERATIVE RECEIVER 

USING COILS WOUND 

ON HOME -MADE FORMERS 

CONSTRUCTORS who have been keeping up 
to date with their radio hobby will, no doubt, 
have discovered that their spares and junk 

boxes now contain many of the older fashioned 
octal based valves. Since the tendency is always 
towards smaller and smaller items the all -glass 
noval types have generally taken over from their 
larger predecessors and these in turn are gradually 
being supplanted by transistors. 

One is apt to feel nostalgia when inspecting 
" has beens " but as there is usually a limit to the 
amount of idle gear that can be retained it is 
sometimes necessary to prune out surplus items, 
particularly if these have passed the useful period 
of life. 

Fortunately, some retired or faulty valves can 
be made most useful by smashing them! 

Uses for Old Valves 

Valves of the 6H6 metal type, etc., can provide 
extremely useful octal plugs with which to pick up 
sunolies from power packs. etc.. whilst 6K7, 6SK7, 
6K8, etc., glass (G or GT) specimens, which have a 
deeper base can be used as coil formers for plug - 
in applications. Suitable " formers " of this kind 
are by no means inexpensive to purchase and are 
in frequent demand by the fraternity, the advan- 
tage being that they can be wound to suit the pur- 
pose or waveband required. In the early days of 
radio as a hobby and as many readers will remem- 
ber, home -made constructors coils were widely 
used. 

Although slight variations occur, international 
octal (1.0.) bases measure approximately 
diameter by 13 /16in. deep and will therefore 
easily accommodate sufficient turns, even if com- 
paratively thick wire is used, to tune " top band ". 
Valves from the Mazda octal (M.O.) range such as 
the very common VR65A may also be utilised, but 
the resulting " former " is somewhat smaller and 
of cotirse must be used with a Mazda octal holder 

which immediately adds a restriction; because of 
this the exclusive use of I.O. types may be 
preferred. 

Obtaining a "Former" 

To obtain a "former" from an unwanted valve 
specimen, place the old valve in a strong brown 
paper bag -to prevent flying glass splinters -and 
holding the bakelite base through the paper for 
protection strike the glass bulb smartly with a 

hammer. A loud " pop" should result; and then 
judicious minor taps will dislodge unwanted glass 
fragments remaining and the " centre" can be 
pulled out leaving the wires. 

With all the refuse snipped away the base is 
turned pins upward and a hot soldering iron 
applied to each pin in turn from which wires erupt. 
Immediately the solder melts the whole base is 
tapped down smartly on the bench when the 
unwanted sliver of wire will fall out cleanly. 

If a number of formers are required it will be 
necessary to select unwanted valves with similar 
basing, although pins 1, 2, 7 and 8 normally exist 
in all the types. 

Winding a Coil 

The next problem lies in securing the turns of 
wire to the slippery, unretentive surface; this is 
most satisfactorily accomplished by first winding 
on a layer of Sellotape inside out viz., with the 
sticky side outermost. This is fairly easy to do if 
an overlap is allowed at the start as shown in 
Fig. 1, but it is preferable not to touch the 

Bend under at start Tapping twist 

Pins Wire ® 
turns 

Sellotape 
(sticky side out) 

International octal 
valve base 

Fig. 1: Preparing a valve -base "former" and winding a 
typical coil. 
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Fi T + 

C2 

Fig. 2(a)_and (b): Typical feedback circuits. 

adhesive more than is necessary or it will 
the wire. 

Another layer of Sellotape wound on later over 
the wire will make a secure and damp -proof con- 
struction -this layer should of course be put on 
the correct way round. The ends (or tappings) - 
may be soldered to the pins outside or inside the 
former as is most convenient. 

not hold 

July, 1965 

Coils may consist of a single 
winding or may be double or 
even treble wound and will be 
chosen CO suit a particular design. 

The simplest coil to wind is 
obviously the single layer, single 
winding type as is used in many 
simple regenerative receivers - 
whereupon someone is certain to 
query the location of the reaction 
coil. Such a coil is shown 
theoretically in Fig. 2(a). Energy 
is fed back from VI anode to 
the reaction coil LIA. The coup- 
ling capacitor is often made 
variable in order to provide a 
means of controlling the amount 
of r.f. energy fed back -and 
hence the sensitivity of the stage. 
This basic arrangement is 
frequently encountered and 
apparently requires two wind- 
ings. However, if we redraw the 
circuit as Fig. 2(b) the result is 
a single coil winding, the valve 
cathode being "tapped in" whilst 
the "outers" are connected to 
grid and anode of the valve (the 

anode being effectively at "earth" as far as ri. 
signals are concerned). 

A Reliable Circuit for use with the Home -made Coils 

The circuit of a suitable and easily made 
amateur bands regenerative receiver is shown in 
Fig. 3 and a test model worked well. Details of 

yAANvW ,' 
Yi R10 R11 1kf1 

R5 ' 1 1k11 

X 
C10 

4}iF 100kí1 
R3 
10kí1 

C3 

Noval 
valve base 

50 

I.O. valve base 

330pF 

V2 
6F19 

i6'I. t p 
2 

1,3 

Cl 
0.01NF 

R1 

1Mfl 
C2 

Ob1}F 

4x, 

R7 
1Mf1 

L1ó 
10 5 

ó 

7 
x 

l 

R9 
15kf1 

VR1 
20kn 

C8 
0-01 

}IF 

C9a ¡ C9br-1 
2 4p 24NT 

71 / d 
°°óC 220V 

MR1 

Phones 
or 

ffócket 

Fig. 3: A regenerative s.w. receiver design suitable for use with 

Y 

Y 

o 

x 

6.3A0 Sec 28 

valve -base coils. 

AC 
mains 
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NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS... 

BACKED BY OUR SUPER AFTER SALES SERVICE 

ROAMER SEVEN Mk III 
5 WAVEBAND PORTABLE OR CAR RADIO 

Amazing :performance and specification 71f Now with PHILCO MICRO -ALLOY R.F. TRANSISTORS 
9 stages -7 transistors and 2 diodes 

Covers Medium and Long Waves, Trawler Band and two Short Waves to approx. 15 metres. 
Push -pull output for room filling volume from rich toned heavy "Celestion" speaker. Air spaced ganged 

tuning condenser. Ferrite rod aerial for M & L waves and telescopic aerial for S Waves. 
Real leather -look case with gilt trim and shoulder and hand straps. Size 9 x 7 x 4ín. approx. 

'l'he perfect portable and the ideal car radio. (Uses PP7 battery available anywhere.) 

Total cost of parts now only £5. 
1 9.6 f 

Parts Price List and easy build plans 31- 5,6 

New TRANSONA SIX 

FIVE Home. Light. A.F.N., 
Lux. all at good volume ". 

G.P. Durham. 
7 stages -5 transistors and 2 
diodes 

Fully tunable over Medium and Long 
Waves and Trawler Band. Incorpor- 
ates Ferrite rod aerial, tuning con- 
denser, volume control, new type fine 
tone super dynamic 291n. speaker etc. 
Attractive case. Size 61 x 49 x llin. 

with red speaker grille, (Uses 1289 battery available anywhere.) 
Total cost of all 4216 P. & P. Parts Price List and easy build 
para now only V 316. plans 2t -. 

TRANSONA SIX 
8 stages -6 transistors and 2 

diodes 
This is a top performance receiver 
covering full Medium and Long 
Waves and Trawler Band. High -grade 
approx.. 3in. speaker makes listening 
a pleasure. Ferrite rod aerial. 
Many stations listed in one evening 
including Luxembourg loud and clear. 
Attractive case in grey with red gril le. 
Size 6; x 4; x 11ín. (Uses PP4 battery 
available anywhere.) Carrying strap 
1/- extra. 

Total cost of all 59/6 P. & P. 

parts now only 316. 
Ports Price List and easy build plans 116. 

SUPER SEVEN 
9 stages -7 transistors and 2 
diodes 

Covers Medium and Long Waves 
and Trawler Band. The ideal radio for 
home, car. or can be fitted with 
carrying strap for outdoor use. 
Completely portable -has built -9n 
Ferrite rod aerial for wonderful 

reception. Special circuit incorporating 2 R.F. Stages, push -pull output. 
3in. speaker (will drive large speaker). Size 79 x 5i x liin. (Uses 9v 
battery, available anywhere.) 
Total cost of all £3. 

1 9.6 P. & P. Parts Price List and easy 
parts now only 316 build plans 2t -. 

i 
All components used in our receivers may be pur- 
chased separately if desired. Parts price lists and 
easy build plans available separately at fixed 
prices stated. Oveseas post lo/-. 

" . amazed at volume and 
performance... has really cater 
up to my expectations." 
S. G. Stockton -on -Tees. 

8 stages --6 istoM 
and 2 diodes 

Our latest completely port- 
able transistor radio covering 
medium and long waves. 
Incorporates pre- tagged cir- 
cuit board, 31n. heavy duty 
speaker, top grade transis- 
tors, volume control, tuning 
condenser, wave change slide 
switch, sensitive 61n. ferrite 
rod aerial. Push -pull output. 

Wonderful reception of B.B.C. Home and Light. 208 an 
many c se, only 

Continental 
1 x 31 ox sl Linn approx. with giltkspeakeerr 

grille and supplied with hand and shoulder straps. 
Parts Price List and Total cost of all £3.9.6 P. & P. 

easy build plans 21- parts now only 316, 

POCKET FIVE 
7 stages -5 transistors and 2 diodes 

Covers Medium and Long 
Waves and Trawler Band, a 
feature usually found in 
only the most expensive 
radios.On testHome, Light, 
Luxembourg and many 
Continental stations were 
received loud and clear. 
Designed round supersensi- 
tive Ferrite Rod Aerial and 
fine tone 23ín. moving coil speaker, built into attractive 
black case with red speaker grille. Size 54 x if x 3410. (OM 
1289 battery available anywhere). 
Parts Price List and easy build plans its. 
Total cost of all 
parts now only 42 6 P. & P. 3t -. 

ROAMER SIX NEW! 
NOW WITH PHILCO MICRO -ALLOY R.F. TRANSISTORS 

6 WAVEBAND!! 
8 stages -6 transistors 
and 2 diodes 

Listen to stations half 
world away with this 6 
waveband portable. Tun- 
able on Medium and Long 
waves, Trawler band and 
two Short Waves. Sensitive 
ferrite rod aerial and tele- 
scopic aerial for short 
waves. Top grade transis- 
tors. 3 -inch speaker, 
handsome case with gilt 
fittings. Size 74 x 5; x 
Carrying strap 1/6 extra. 

* EXTRA BAND FOR EASIER TUNING OF LUX, ETC. 

Parts Price list and Total cost of all £3. 19.6 P. & P. 
easy build plans 21- parts now only 316 

61, H IGH STREET, BEDFORD. Phone: 2367 

Callers side entrance 
Barratts Shoe Shop 
Open 9 -5 p.m. 
Sots. 10 -12.30 p.m. 
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7 VALVE AM /FM RADIOGRAM CHASSIS 
NEW 1986 MODEL NOW 
AVALLAELE 

Valve Ilea-gp E0089, EC$81, EP89, 
EARC80, EL«. EM81, $ESO, 
Three Waveband and 8witohed Gram 
paeltjons. Med. 200 -550 m. Long 
1.000-2,000 m. VHF /FM 83-95 Mels 
Phillips permeability tuning insert 
on FM and contained AM /FM IF 
transformers. Latest circuitry Includ- 
ing AVG and Neg. Feedback. Three 
watt output. Sensitivity and reproduc- 
tion of very high standard. Omani- 
size 134 x 6 {1a. Height 7 }in. Edge illuminated glass dial 11} x 3 }in. Vertical pointer. Horizontal station names. Gold on brown backgrotind. A.C. ''200/250 
v. operation. Magic -eye tuning. Circuit diagram now available. 
A /(awed and sealed ready for nee 613 19 6 ' á Ins. 

7/6 - 

Complete with Tape o/p Socket, ext. spk'r. & pint Sockets. indoor F.M. aerial and 4 "nobs -walnut or ivory to choice.. ohm P.M. Speaker only required Recommended Quality Speakers 10in. R.A., 97/8; 130 x Bin. I. ;.M.1., "Fidelity" 
37/6 121e. H.A. with cone. Tweeter, 42/6. Carriage 276. 

6 VALVE AM /PM TUNER UNIT 
Med. and VHF 190 M -550 M 85 A1e1 +-103 Mc /s, 6 valves and metal rectifier. Self contained power unit. AC 200 -250 v. operation. Magic eye Indicator. 3 push -button controls on/o6. Med.. VHF diode and high output socket. with gain control. Illuminated 2-cot, perspex dial 114 x 4in. Clamant 1111 x 4 x liin. A recommended Fidelity Unit for um with Mallard 3/3 5 -10 amplifiers. Available only at precept as built up unite, aligned and tented ready for use. Bargain price 81.2,10.0, cart. 51 -. We hope to produce this popular unit in kit form very shortly. 

NEW BRITISH RECORDING TAPE 
Famppa Manufacturer. Bulk purer..., genuine recommended 'lape Bargain. Upoonditionpl guarantee. Fitted Leader and stop Foils (except 31n.) 

Standard (PVC base) Long Play (PVC bate) D'Me Play (Mylar base) 
Sin. 160(t. 8/9 225ft. 4/0 300ft. 6/6 
Obro. 800ft. 11/8 900ít. 16 /- 1200ft. 86/- 
Olin. 850ft. 14/6 16Ó0¡t. 17/6 1800ft. 82/6 
71n. 12008. 17/6 3400i1. 82/6 240011. 42/8 

Pow and Pocking -3ín. Reels, Od. Each additional Ra! 3d. 
4in. to lin. Reels, 11-. Roe. additional Reel, Od. 

EMPTT TAPE REELS (Plastic): 31n., 1/8; 4in., 2/ -; 5in., 2/ -; 53in., 2 / -; 7in., 2/9 
PLASTIC REEL CONTAINERS (Casettes): 3in., 1/3; 51n., 1/9; 501e.. 2/ -; 7in., 2/3 

JASON FRf TUNER UNITS 
Deeiguer- approved kits available. 
PMT1, 6 gas 4 valves, 20/- 
PMTS. 87.10.0 5 Nairn,. $5 /- 

JTV Mercury, 10 gns. S valve,, 22/6 
JTV2 213.19.6, 4 valves, 98/6, 

NEW JASON F.M. HANDBOOK 2/6. 
Prompt Alignment Servioes 7/6 plu- 'o. 
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BARGAIN BUY! 
A 24 gus. Tape Recorder offered at the bargain 
price of only 15 gag. pine I0 /- Carr. Supplied in 
3 Units already wired and tested. A modern 
Circuit for quality recording from Mike, Gram 
or Radio using latest B.S.R. Twin Track 
Monardeeo Type TID2. Valve llne- up- EFBti, 
ECLOS. EM84, E'í.80- and Selenium Diode, 
Send for detailed Wt -Od, clamp. 
Complete Kit Comprising;Rem, below: 
2 -tone Cabinet and Iin, x 4in. Speaker. Size 

14 x 3 x 7 }in. 88, 5.0 Carr. 5/- 
Wired Amplifier complete with 4 Valves, front Panel 

Knobs, etc. 15.19.6 Carr. 3p0 
BAR. Monardeck Type T1)'2 87. 7.0 Carr. 4P: 
Accessories: Mike, Tape. empty&Reel, aereeued Lead and 

Plugs, instructions, etc. 01. 0.0 Carr. 2/- 

BARGAIN PRICE 15 Gns. 
CONDENSERS -Silver Mica. All v I 

'J pF. to 1,1100 pl +.. Od. each. Dot 
ceramics 9d. TM. 44á0c. T.C.C. etc. met 
mid.. .01 and I/35OV. ed. ,o2- 1i5on,.. 
1/ -.:20 Hunts. 1/8..4 T.C.t'., 1 /9. etc. 
RESISTORS- Modern ratings lull ranee 
10 ohms to 10 megohnte. íi3O% 1-11n. 3d. 
ea. ditto Iw. 6d, ea., 2w. 9d, ea.. 10% + 

w. 4d. ea., 5% HI -stab. 4 -1 8d. ea. (b 1. , 
100 ohms and over 1 meg. Od. cal. l' , lii- 
etab., }w, 1/6 ea. (below 100 ohms 2/- cat. 
VOLUME CONTROLS -OK -'f Meg. ohms. 
Sin. SPINDLES 51ORCIANYTE MIDGET 
TYPE. 1 /in. dia. Guar, 1 year. LOG 
or LIN. ratios. less 8w. 3/ -, D.P. 8w. 4/6. 
Twìu Stereo lees 8w. 8/8. Nome values with 
Dl' 0w. 9/6, 
ENAMELLED COPPER WIRE -lib. reels 
14g -20g, 3/ -; 22g-50g. 3/6; 30g-34g, 4/8; 
36g-38g, 4/9; 39g -40g, 5/ -. etc. 

New 
Boxed 
11-4 
1115. 1S5 
3e4, 3V4 

VALVES 
3/6 
6/- 
7/- 

Reduced Buu 
Price 
raa: 

El''86 9/- 
1; - 
C'/.+ 2 9/6 

NC'1.'Fl i'l Y'81 81- 
EC( '82 7/. PCF+O 8/- 
ECC'83 P(-LS 10/e 
ECLBn 9/- PI '1,14 101- 
01.82 10/. Pl'L8.l 11/6 
E('LS3 10/6 PL36 10/6 
EF80 7/8 FL91 9/0 
EF86 8/8 PL83 
ELB:t 12/8 PY33 10/6 
EL34 
ELM. 

12/6 
7/. 5 UY2 10/6 

EY'51 9/- 171,84 9/- 

Send for detailed bargain lints. 3d. stamp. 
We manufacture all types Radio Mein 
Trans /. Chokes, Quality 0/P Trans., etc. 
Enquiries invited for Specials, Prototypes fo 
small production nuts. Quotation by return 

RADIO COMPONENT SPECIALISTS 
70 Brigatook Road. Thornton Heath. Surrey. 
THO 2188. Hours: 9 a.m. -s8 p.m., 1 p.m. N'ed 
Terms C.W.O. or C.O.D. Post and Packing 
up to } lb. 9d., 1 lb. 113, 3 lb. 2)3, 6 lb. 2/9 

THE WORD M/AXII- Q IS THE REGISTERED 
TRADE MARK 

4 ' REGO. 

OF DENCO (CLACTON) LIMITED 
IT IS ALSO A GUARANTEE OF 

WORKMANSHIP AND 
TECHNICAL PERFORMANCE 

MODULATED TEST OSCILLATOR MT0.1 

OUR RANGE OF PRO- 

DUCTS IS SO GREAT THAT 
WE NOW HAVE TO 
REQUEST THE AMOUNT 
OF Is. 6d. FOR OUR GENER- 
AL CATALOGUE AND TO 

SAVE YOU POSTAL ORDER 
POUNDAGE CHARGE WE 
REQUEST SEND Is. 6d. IN 

STAMPS. 

* Provides modulated signal suitable I.F. alignment, also trimming 
and tracking R.F. circuits. * Frequency is continuously variable from 170 -475 kc /s and 
550 -1,600 kc /s. * Suitable for the alignment of transistor receivers. * Operates from a single 9 -volt grid -bias battery (not supplied) 
which is housed within the unit. * Dimensions 5T1/4-in. x 4t *in. x 3in. Battery is available 5s. 6d. 
post paid. * Supplied with full operating instructions. 

PRICE (3/17/6 Plus 2s. Od. Post 
Stop Press 3 Pole 3 Way 3 Bank Switch 7s. 6d. each, I Pole 8 Way 
4s. 3d. 

DENCO (CLACTON) LTD. 
(DEPT. P.W.) 

357/9 OLD ROAD, CLACTON -ON -SEA, ESSEX 
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COMPONENTS LIST 

Resistors: 
RI IMSZ R7 mil 
R2 15kí3 R8 56kS2 
R3 10kS2 R9 15kS2 I W 
R4 22052 RIO IkS21W 
R5 100kS2 RII IkflIW 
R6 33kil 

All ± 10 %, 1W carbon unless otherwise 
stated. 

VRI 20kS2 wirewound potentiometer. 
Valves: 

VI EF80 V2 6F19 or EF85 
Miscellaneous: 

MRI Contact cooled rectifiers 250V 50mA 
S I Toggle or rotary on/off switch 
TI Mains transformer. Secondaries 220V 

25mA; 6.3V IA 
Chassis Bin. x 4in. x Ihh -in. Dial and drive 
(Jackson, etc). 
Valveholders: Noval (2) with cans; I.O. (I). 
Control knobs. Aerial and earth sockets. Out- 
put socket. 

Capacitors: 
CI 0.01µF ceramic or paper 
C2 0.0114F ceramic or paper 
C3 50pF silver mica 
C4 470pF ceramic or mica 
CS 330pF ceramic or mica 
C6 50pF silver mica 
C7 0.01µF ceramic or paper 
C8 0.01µF ceramic or paper 
C9a /b 24+24µF, 350V electrolytic 
CIO 4µF, 300V electrolytic 
CI 1 0.01µF, paper 1000V 
VCI 300pF nominal air spaced variable 

ADDITIONAL PARTS FOR FIG. 4 

Resistors: Capacitors: 
R 12 470k S2 C 12 0.01µF paper 
RI3 100kí2 CI3 2,000pF ceramic 
R14 2.2kíl 

Valve: 
V2 ECF80 

Fig. 4: Modifications to the circuit of 
Fig. 3 for a higher output. 

suitable coils are given in Table 
1 and when winding remember 
that it is easier to take off turns 
than to add them. Slight changes 
might be necessitated by different 
layouts, component tolerances 
and so on and will mainly affect 
Ranges 4 and 5. 

Basically the receiver consists of 
a regenerative detector circuit 
around V2 where the valve func- 
tions on similar lines to Fig. 2(b). 
In essence V2 is an e.c.o. (electron 
coupled oscillator) but actual 
oscillations are not allowed due 
to the critical setting of VR1. 
The valve anode plays no part in 
the detector function, serving 
only as an audio take -off point. 
The cathode plus the control grid (gl) and the 
screen grid (g2) perform together as a triode 
oscillator, whilst the cathode and gl act also as a 
diode for demodulation purposes. 

It is found in practice that if VR1 is advanced 
too far oscillations result but when set slightly 
below the critical point very sensitive detection 
occurs. A point in favour of this circuit is that 
tuning is little affected by different settings of VR1. 
The valve also does service as an audio amplifier 
and good " phone " signals may be extracted as 
shown -and quite safely for they are isolated from 
the voltage supplies. 

A radio frequency filter is essential in the output 
circuit and, comprises of C4, C5, R6. Some benefit 
might result from exchanging R6 for a good 
quality r.f. choke. 

TABLE I 

Range Turns 
Tap from 

earthy 
end 

Band 
Mc /s 

I 38 closewound 7 turns 1.8 
2 20 spaced wire thickness 4 3.5 
3 12 3 7.0 
4 6 If 14.0 
5 2f spaced twice wire 

thickness 
I 28.0 

All coils are wound with 28s.w.g. enamelled wire. 
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If V2 is used alone and is allowed to oscillate 
interference is likely to be radiated. To minimise 
this a buffer stage must be used. This buffer stage 
consists of VI and the associated circuitry and 
effectively isolates the aerial from the detector. 
Only small gain results due to VI, for it is an 
untuned stage, but gain is not an important factor 
here. 

Another desirable feature is bestowed by the 
buffer stage, for a moment's reflection will show 
that the input to LI via C3 is likely to remain 
more constant than if the aerial was connected 
direct, also no tuning " dead spots " are likely to 
occur. Experimenters who have tried simple feed- 
back detectors without a buffer stage will know 
only too well how troublesome " dead spots " on 
the dial can be. 

Power Requirements 
The power consumption of 

this receiver is so modest that a 
small "converter" type mains 
transformer may be used. How- 
ever, on no account should such 
a receiver be connected to 
rectifying equipment that does 
not employ a " double -wound " 
mains transformer with an 
isolated h.t. winding. 

Increasing Output Power 
Where the receiver output is 

considered low a further stage of 
audio amplification can be 
incorporated while still keeping 
within the compass of two valves 
by making use of a ECF80 in the 
V2 position. This has been tried 
and provides really "fat" phone 
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signals. It must be realised, however, that this 
modification in no way improves the input 
sensitivity. 

The revised circuitry is shown in Fig. 4 and as 
the component designations are identical with 
those in the earlier circuit the extra items can be 
readily identified. 

The circuitry to left and right of the broken lines 
in Fig. 3 should be used but that given in Fig. 4 
inserted in the V2 location and connected at 
points " x " and " y " as appropriate. 

A suitable layout for the receiver is given in 
Fig. 5, this agreeing with the test model. If a 
reduction mechanism is not used to control VCI 
a bandspread capacitor can easily be wired across 
it. Component values for the set are given in the 
Components List and the only ones likely io 
require adjusting are C6 and R7. 

I.O. coil 
holder ti 

V2 

Aerial and 
earth sockets 

at rear 

V1 
C9A 
C9B 

0/ 
Mains lead 

entry 

Phones outlet 
sockets 

Chassis size 
8'x 4'x 13/4, 

vC1 

Dial plate 

1NIÌIÍIIÌIIID 

VR1 Tuning S1 

Fig. 5: A suggested chassis layout for the receiver. 

REGULATED POWER fAR TRANSISTOR RECEIVERS 

-continued from page 218 

in the base circuit endows the battery with almost 
shelf life. 

Experimental Circuit 
An experimental circuit supplying up to IA 

d.c. at 12V using this arrangement is shown in 
Fig. 5. This uses two transistors. Tr] being the 
emitter -follower and Tr2 an amplifier giving d.c. 
feedback. 

The transformer needs a primary winding to 
match the local a.c. mains voltage and a secondary 
winding of 12.6 or 13 volts rated at 1A. The 
choice of bridge rectifier will depend upon the 
total current requirements of the unit, being also 
a function of the transistors (see under 
components). 

Base current for Tr2 is supplied by a 9V 
miniature layer type battery and the voltage is 
controllable from zero up to a maximum of 9V 
by the " variable voltage" control VR1, thereby 
pving a control of output voltage. A double -pole 

on /off switch is desirable as the second pole can 
be used to switch the battery out of circuit. The 
value of Tr2 emitter resistor may require adjust- 
ment to suit the type of transistors employed and 
for optimum regulation. 

Cornponeots 

A 13V transformer is available from Radiospares 
Limited, and although this is rated only for 0.5A 
it is adequately suitable for most applications. 
Alternatively, the " Hygrade " type of transformer 
can be used. This has two 6.3V windings, each 
rated at 1.8A. which may be connected in series 
to give the required voltage. 

The bridge rectifier MR1 should be capable of 
providing the maximum current required by the 
set. and can be a 0.5 or lA bridge rectifier as 
used in many battery chargers. 1,000,':F electro- 
lytics at 15V working are also readily available 
and any "standard " type of control may be used 
for VRI. 

Suitable transistors are the NKT25I for Tr2 
and the VI5 /30P for Trl. 
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PREPARING Ó 

--I 

rn BRIAN ROBINSON. 

9. THE SUPERHETERODYNE CONTINUED 

9.1 Image Ratio 

NATHEN a frequency changer -mixer and 
oscillator -is in operation, the oscillator 
can cause a response in the INTERME- 

DIATE FREQUENCY circuits at two different 
input signal frequencies. For example -an oscilla- 
tor operates at 3,000kc /s and the intermediate 
frequency is 465kc /s. Input frequency signals of- 
3,000 + 465 = 3,465kc /s and 3,000 - 465 = 
2,535kc/s will both cause a response in the i.f. 
circuit. If the signal required were that of 
2,535kc/s the signal on 3,465kc/s would be called 
the IMAGE. The ratio of the output of the 
required signal to that of the image in a receiver 
is called the IMAGE RATIO. Obviously if the 
image ratio is to be kept high the selectivity in the 
early stages of a receiver must be high (i.e. in any 
stage preceding the mixer or in the mixer itself). 

Other false signals which may occur in a 
receiver are those which may be caused to HAR- 
MONICS of the oscillator which BEAT with 
other signals to produce the correct i.f. response. 
If in a receiver the oscillator frequency is 

3,000kc /s and the i.f. is 465kc /s, the normal fre- 
quency of the input to the mixer would be either 
2,535kc/s or 3,465kc/s, as shown previously. If, 
however, a harmonic of the oscillator at 6,000kc /s 
is present, responses in the i.f. can also occur for 
inputs to the mixer of 5.535kc/s and 6,465kc /s. 

Methods of eliminating such spurious responses 
include- 

] Shielding the oscillator circuit: 
2 Decoupling the oscillator power supply; 

V 
Input 
signal 
28Mcis 

20Mc /s 5Mc/s 

RF 
amp. 

HMe 

IF 
amp. 

t 23Mc5 ose i I lator 

3 Keeping the power of the oscillator at a low 
level. 

9.2 Choosing the I.F. Frequency 

When an i.f. of a low frequency is chosen the 
gain of the i.f. amplifier can be high and the 
selectivity good. A low frequency i.f. will how- 
ever result in the image frequency being brought 
near to the desired input frequency and therefore 
the image ratio will be decreased. Also the nearer 
the oscillator frequency to the input frequency 
(hence a low i.f.), the greater will be the "pulling" 
effect on the oscillator (i.e., the changing of the 
frequency of the oscillator due to the adjacency of 
the input signal). 

A high i.f. will greatly improve the image ratio 
and reduce the effect of pulling. Less gain will be 
obtained in a single i.f. amplifier stage when a 
high i.f. is used. 

Up to input frequencies of about 8Mc /s an i.f. 
of 465kc /s will be satisfactory, but to say 28Mc /s 
the i.f. should be increased to 1,600kc /s or more. 
For frequencies above about 28Mc /s the 
DOUBLE CONVERSION SUPERHET is 
generally employed. In a double superhet receiver 
the input signal is first converted to an i.f. of sap 
5Mc /s (or higher), and usually one stage of i.f. 
amplification follows. This 5Mc /s i.f, signal is 
then mixed with a signal from a second oscilla- 
tor and a second i.f. of say 100kc /s is produced. 
At this second i.f. high amplification can be 
obtained as can high selectivity. It must also be 
remembered that the image ratio of the receiver 
will be high too, due to the first i.f. being high. 

9.3 A Simple I.F. Amplifier 

The circuit for a simple i.f. amplifier is shown 
in Fig. 80. This amplifier does not use AUTO- 
MATIC GAIN CONTROL (which is dealt with 
in 9.4) but is a straight high gain amplifier. Pen- 
todes with high mutual conductances are suitable 
for an amplifier of this type. 

The i.f. transformers are generally iron -dust- 
cored and contained in screening cans to prevent 
signals at the i.f. frequency being picked up 
directly, amplified, and passed to the detector. 
The capacitances connected in parallel with the 
i.f. transformer windings are also enclosed in the 
metal can and may be either fixed or semi - 
variable. 

Mixer 

1O0kc /s 

I.F 
amp. 

2nd 5.1Mc/s oscillator 

Audio 
amp. 

Fig. 79: A block diagram showing the stages of a double conversion superhet receiver., 

- To 
loud- 

speaMN' 
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H.T.+ 

50kR 

Tit 
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H.T.+ 

2.2kC1 

I.FT.2 

To mixer 
anode 

1508 

Fig. 80: The circuit of a simple i.f. amplifier. 

9.4 Automatic Gain Control- A.G.C. 

In most superhet receivers Automatic Gain 
Control (a.g.c.) is applied to the i.f. amplifier 
stages and also to the r.f. amplifier stages. Part of 
the signal from the i.f. amplifier is passed to an 
a.g.c. rectifier which produces a rectified d.c. 
voltage across a resistance. The higher the signal 
level the greater the rectified voltage. This recti- 
fied voltage is used to vary the grid bias on the i.`. 
and r.f. amplifiers. As the signal becomes stronger 
the gain of the r.f. and i.f. amplifiers is decreased -due to increased negative bias -and as the 
signal becomes weaker the gain of the amplifiers 
will be increased. Remember that a certain value 
of fixed bias is applied to the amplifiers by means 
of a resistance in the cathode circuit. 

Therefore the function of a.g.c. is to maintain 
the output level of the receiver at a fairly constant 
level. The more stages the a.g.c. is applied to the 
more efficient is its operation. 

A.G.C. is particularly useful in the reception of 
modulated signals. A simple a.g.c. rectifier is 
shown in Fig. 81. 

The rectified a.g.c. voltage is developed across 
the 1.5Mí2 resistance and the a.g.c. is applied to 
the controlled stages through the 100kf resistance 
connected to the anode. 

117-1 IF 100pF 
transformer 

b5Mf1 

2kC1 

Fig. 81: A simple a.g.c. rectifier. 

To 
controlled 

stages 

100kt2 H.T.+250V 

-ve - 

July, 1965 

The method of applying the a.g.c. voltage to the 
controlled stages is shown in Fig. 82. Only the 
tuned circuits of the various stages are shown, for 
simplicity. Notice that to change from a.g.c. to 
manual gain control the a.g.c. line is simply 
shorted to earth through the switch shown. 

Tb To grid 
RFamp. of IF amp. 

0.01FF 0.01pF 
100 
k(1 

-ve 

ToAGC 
rectifier 

Fig. 82: How a.g.c. is applied to the controlled stages. 

in i.f. or r.f. amplifiers which use a.g.c. 
VARIABLE p. PENTODES are used. These have 
a remote cut -off value and are able to accept the 
widely varying bias which results when a.g.c. is 
used. 

In general the gain of an amplifier using a 
variable p. valve is not as great as that using a 
high slope sharp cut -off type. 

9.5 The Detector an Audio Frequency Amplifier 
The principle of the detector and various detec- 

tor circuits were dealt with in Part 8, but the 
audio frequency (a.f.) amplifier has only been 
dealt with in theory. Therefore simple circuits for 
a triode Class A amplifier and a tetrode output 
stage are shown in Figs. 83 and 84. 

0.1yF 

50kí1 

HT.+ 

0tyF 

Fir 
To 

output 
stage 

25.pF 

Fig. 83: A simple Class A triode 
a.f. amplifier. 

H.T.- 
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9.7 The Rodio Frequency Amplifier 

The function of the radio frequency (r.f.) ampli- 
fier is to amplify the incoming signal before it is 
passed to the control grid of the mixer valve. 

The r.f. amplification will result in a higher 
image ratio (as the image has to pass through 
more tuned circuits before reaching the mixer 
valve) and will also give a lower noise level. 

It is almost essential for good receivers to have 
at least one stage of r.f. amplification when opera- 
ting at frequencies above about 8Mc /s. 

A simple r.f. amplifier circuit is shown in Fig. 
85. This uses a high slope pentode valve. If a.g.c. 
is applied to the r.f. amplifier valve the method 
used is the same as that shown in Fig. 82, the 
valve naturally being changed to a variable p. 

type. 

Fig. 84: A simple tetrode output stage. 

The type of coupling employed between the 
stages is called resistance capacity coupling 
(r.c.c.) which is cheaper and more compact than 
the transformer coupling which used to be 
generally used. 

9.6 The Reception of C.W. Signals 

Carrier wave, or c.w., signals are not modulated 
signals but signals produced by interrupting the 
carrier wave generated by the transmitter. Morse 
code is used for the transmission of c.w. signals. 
These signals would not normally be heard on a 
receiver, as to be heard they would have to BEAT 
with a second signal to produce an audible note. 

If the i.f. of the receiver is 465kc /s the output 
from the beat frequency oscillator (b.f.o.), which 
can be varied between say 460kc /s and 470kc /s, 
is fed to the input circuit of the detector. This will 
then give an audible beat note of from 0 -5kc /s 
and will enable the c.w. signal to be heard. If the 
b.f.o. were tuned exactly to 460kc /s no signal 
would be heard of course. 

5okn 
HTt 

To mixer grid 

T .7-1-- F yr 200R01yF 

Fig. 85: Circuit of on r.f. amplifier. 

HT.- 

9.8 A Simple Receiver Power Supply 

A power supply suitable for operating a five or 
six valve receiver is shown in Fig. 86. This uses 
the basic principles outlined in Part 5 and is of 
the full wave type (or more correctly bi -phase 
half wave). Notice that a separate heater supply is 
used for the rectifier heater as the cathode of the 
rectifier is at full h.t. potential. 

' AC. 
mains 
250V 

To rectifier 
heaters 

To receiver 
valve heaters 

Fig. 86: This power supply would be suitable for a five or 
six valve receiver. 

9.9 Tuned Radio Frequency Receivers 

In a tuned radio frequency (t.r.f.) or straight 
receiver, the signal is detected at its input fre- 
quency --e.g. a signal on 7Mc /s is fed to a tuned 
circuit in the detector which is resonant at 7Mc /s. 
The main advantage of the t.r.f. receiver is its 
simplicity allied with a fairly satisfactory perfor- 
mance. Generally the detector stage in a t.r.f. is 

made regenerative so as to increase the _sensitivity. 
If the detector is made regenerative an r:f. stage 
should be used, otherwise if oscillation occurs the 
set will radiate signals in the same way as a trans- 
mitter. 

9.10 The Noise Limiter 

Much interference to radio reception is caused 
by domestic electrical apparatus, motor car 
ignition systems, and other such sources. 
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To the serious listener this type of interference 
can be particularly annoying and in many communications type receivers a single diode is 
used as a NOISE LIMITER. A circuit for a 
simple shunt noise limiter is given in Fig. 87. 

0.1pF 
To A.F 

amplifier 

Fig. 87: A shunt noise limiter circuit. 

In the circuit shown Dl is the normal diode 
detector. The second diode D2 does not operate 
until a sudden noise pulse appears. When this occurs D2 short circuits the output of Dl during 
this period. Normal a.f. variations are not affected due to the time constant of the circuit. This type of noise limiter therefore eliminates sudden surges of signal, such as those from a motor car ignition 
system. 

Question 

Using information and diagrams from this article and Part 8 draw a full circuit diagram of a superhet receiver which has the following 
features - 

1 R.F. stage -(Pentode -no a.g.c.) 
2 Mixer - (Pentode -leaky grid) 
3 Oscillator - (Triode) 
4 1.F. amp -(Pentode -no a.g.c.) 
5 Detector -(Diode) 
6 A.F. amp -(Triode -Class A) 
7 Output stage - (Tetrode) 
é Power supply -(Double Diode) 

Answer-to Last Month's Question 

a 
b 
c 

d 

e 

-3V 
IV 
40V 
20 

Class A 

PARTN NEXT MONTH 
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4'IXT4O#/rH/v 
PRACTICAL 
WIRELESS 

SOLAR POWERED RECEIVER 
A simple midget transistor set requiring no 
batteries. Power is obtained from a built -in 
light cell. 

3 -BAND TRANSMITTER 
A 60 -watt amateur band transmitter cover- 
ing 3.5, 7 and 14 Mc /s bands. Provision for 
V.F.O. Pi- output coupler circuit. 

USING THE PHOTOCELL 
A selection of circuits, and how they work, 
using the ORPI2 photocell. 

RADIO COMPONENTS: THEIR 
SELECTION & ALTERNATIVES 
How to choose the right substitutes when 
the components you want are unobtainable. 

AUGUST NUMBER 
ON SALE JULY 8th 

CARRYON' O OP Y HOW 

www.americanradiohistory.com

www.americanradiohistory.com


July, 1965 PRACTICAL WIRELESS 229 

A 

STEREO 
EXPERIMENT 

by Peter J. Harvey 

rr1HE BBC's decision not to develop stereophonic 

1 broadcasting for the time being has disappointed 
many people. Nevertheless it is possible to 

simulate some of the effects of stereophony during 
the monophonic transmission of large -scale 
orchestral concerts. Furthermore it is possible to 
achieve this without the need for two sets of bulky 
full -range speaker assemblies which, as many wives 
will tell you, do not fit well into all living- rooms. 

An experimental hook -up can probably be made 
at no cost.. since suitable equipment will, in most 
cases. already be in the experimenter's possession. 
Most of the work, too, can be carried out by a 

younger member of the family. 
A symphony orchestra disposes its bass strings 

to the right of the platform, its violins to the left 
and, broadly speaking, violas, woodwind and 
keyboard instruments to the centre. Allow your 
cymbals to be to the left and your drums to the 
right and it is clear that the feeding of left- and 
right -hand speakers with selected frequencies will 
go part of the way towards stereophonic effect. 

In my own hook -up I have used the tuner 
section of a really good v.h.f. radio (a,c. only), 
tapped at the top and bottom of the volume 
control to feed a preamplifier and push -pull 
amplifier (triode output) into a sand -filled corner 
baffle equipped with a 10in. Wharfedale Golden 
FSB. 

Almost any amplifier of good response would 
serve but the,speaker should be able to reproduce 
low frequencies without undue resonance. The 
preamplifier should be able to cut treble response 
very drastically and be capable of substantial bass 
boost. 

In connecting to the tuner ensure that matching 
is carried out other than by resistors wired across 
the load. otherwise the signal to the second channel 
might be dramatically reduced. 

To serve the second channel the writer has made 
up a separate high -pass amplifier. cutting off below 
200c /s. but to simplify the experiment the a.f. 
amplifier of the v.h.f. set would most probably 
prove satisfactory. although it is desirable that 
there should be a really flexible treble control and 
a bass cut control. 

Make up a middle -range speaker (an old 10in. 
unit salvaged from a television console would be 

ideal) by building up a small box round the 
speaker chassis. Line the inside of the box with 
expanded polystyrene, which must be stuck to the 

wood really well to avoid " tizz ". Offcuts from 
polystyrene ceiling tiles are suitable. Do not make 
the box too large, since good bass response is to be 
avoided. 

Before screwing the back on to the box test the 
speaker. It will be found that when the back is 
held against the box without any venting the sound 
is " boxy ". Slide the back panel to one side until 
the sound is acceptable and measure the vent 
space. A hole of similar area can then be cut 
in the panel and the box screwed up. 

The treble unit should be 6 #in. or less and must 
be of reasonably good quality (I have used the 
6iin. Celestion speaker salvaged from an old 
Deccalian gramophone with quite good results, 
although a more expensive Wharfedale unit is 

worth the extra cost). 
This can, for purposes of experiment, be stood 

cone upwards on its magnet on top of the middle - 
range box and should be connected to the second 
channel output with a suitable capacitor set in one 
of the leads (an 81 F electrolytic works quite 
effectively here). 

The bass unit should be in the right -hand corner 
of the room. Stand the middle unit in the left- 

-continued on page 265 

's woodwind -L Violas b 
s si\On Soloists QIOS S , 

Fig. I: The author's arrangement for his loudspeakers, 
indicating the area of "stereo" effect (Focal area) and 
the apparent displacement of the instruments of the 

orchestra. 

Tuner 

Diode 
tap 

H 
Left 

amplifier 

-{ Pre -amp H Bas 

Fig. 2: A block diagram representation of the authors 
equipment set -up. 

Right 
amplifier 

f 
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A Valve Keying 

By A. D. Taylor 

AVALVE keyer unit provides the most 
elegant means of keying an amateur c.w. 
transmitter. The unit described in this 

article is designed to key the cathode of the 
untuned buffer stage which normally follows the 
v.f.o.; it may also be used to key a crystal 
oscillator (Figs. I and 2). In most circuits of this 
type the resistive elements in the delay network 
connected to the control grid of the keying valve 
are made large and the capacitive elements 
relatively small. This means that it is only 
possible to vary the keying characteristic by a few 
steps, normally controlled from a switch. In the 
present design the capacitive element is made 
large and the main resistive element is a 0.5Mí2 
variable resistor. This circuit configuration allows 
the transmitter keying characteristic to be varied 
over wide limits by means of a continuously 
% ma riable front panel control. Apart from allowing 
the operator to obtain the exact keying charac- 

---iE 

'Frorn 
VFO 

i 
Fig. It A 

+150V 
stab. 

41. 

T 

A 

Keyer 

typical untuned buffer stage where keying is 
incorporated in the cathode circuit. 

Circuit 

GW8PG 

teristic which he requires, this system has the 
additional advantage that if several transmitters 
are in use the keyer can be adjusted to meet the 
individual electrical characteristics of any one of 
them in a few seconds. 

Circuit Description 
The power supply is required to provide 150 to 

200V at a few mAs and 6.3V at 0.6A. The simple 
half -wave circuit shown in Fig. 3 was used because 
the components were available but a full -wave or 
bridge arrangement such as would be provided by 
the transformer and rectifier from a discarded ITV 
converter are equally suitable. The reservoir 
capacitor Cl has R1 connected across it as a safety 
bleeder. The grid bias delay network for VI 
consists of R2, VR1 and C2, the delay time being 
controlled by VR1. The 12052 resistor is provided 
to prevent a direct short -circuit being applied 

(a) 

Fig. 2(a): The Pierce crystal 

(b) 

oscillator and 
circuit modified somewhat. 

(b): the 
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MAMO--IVJtMM 
gji2t(t A5Ó0k11 

265N7 
moo 

¡C1 
2pF 
300V 

RI 

R3 
100.01w 

Keys óC2 
3F 
3550V 

0 63V . 

b 0.6A v1 

iCs 

V1B 
Y26SN7 

OA 
To 

keyed 
circuit 

CB 

across C2 when the key is closed. It also 
eliminates sparking at the key contacts. 

The operation of the circuit is simple. VI is 
connected in series with the cathode of the stage 
to he keyed. With the key up cut -off bias is 

applied to the grid of VI, the valve does not 
conduct and the keyed stage is inoperative. When 
the key is pressed the bias on the grid of VI decays 
and the valve begins to conduct, switching on the 
keyed stage. As the rate of decay of the bias is 
controlled, shaping is introduced and the trans- 
mitter carrier comes on smoothly and without a 

click. When the key is raised the bias on the grid 
of VI rises, again at a controlled rate, thus 
smoothly cutting off V1 and the stage which it is 
keying. 

Construction 
Even with standard sized components the whole 

unit can easily be accommodated on a 6 x 6 x tin. 
chassis. There are no special layout arrangements 
and the components can be arranged in the 
configuration most suitable to the individual 
constructor. The only point to note is that the 
negative terminal is " live" and the positive 
terminal earthy. If an electrolytic capacitor of the 
" can negative" type is used for C2 it must 
therefore be carefully wrapped with insulation tape 
to ensure that the can does not short -circuit to the 
chassis. It is also recommended that VR1 be 
provided with a pointer knob and scale so that the 
resistor can be quickly reset to any predetermined 
value. The external connection to the key and 
keyed stage can be via suitable plugs and sockets. 

Operation 
After the normal wiring check and a voltmeter 

check to ensure that the power supply is function- 
ing correctly the unit should be connected in series 
with the cathode of the keyed stage as shown in 
Fig. 1. Monitoring on a receiver it will be found 
that when VRI is at minimum value the keying is 

fairly "hard" but completely free from clicks. 
As the resistance of VR1 is increased the keying 
will become progressively softer and exhibit a 
pleasant " ringing" characteristic. Near the 
maximum value of VRI keying " tails " will 
become apparent and this part of the range should 
not be used. Over the remainder of the range it 

Fig. 3: The relatively simple 
valve keying circuit. This 
particular power supply 
arrangement was adopted 
as a matter of convenience, 
and a full -wave circuit could 
easily be used instead. The 

double- triode 6SN7 may be 

replaced by two 6J5's if 
desired. 

should be easy to find a keying characteristic to 
suit any individual preference. 

It should be noted that under " key up" 
conditions there will be about 150V across the key, 
so normal safety precautions should be taken if a 
keying relay is not employed. In low -level keying 
of this type it is also essential that the succeeding 
stages of the transmitter be designed to accept the 
removal of the r.f. drive without sustaining 
damage. Most modern transmitters are designed 
in this way. 

As it stands the unit will key most low -power 
stages without noticeably reducing anode current 
or r.f. output. If it is found that the output is 
reduced with the keyer in circuit, however, this 
can be corrected by connecting one or more 6J5 
triode valves in parallel with VI and thus reducing 
the " insertion resistance " of the keyer. 111 

All this 

NON -LINEAR RESISTORS i® METAL 
OXIDE TRANSISTORS i® MEASURE- 
MENT OF INDUCTANCE ® TIME - 
BASE STABILISATION plus THE 
LATEST INSTALMENT OF THE 
"OLYMPIC" TRANSISTOR TV plus 
REGULAR SERVICING ARTICLES and 

FEATURES 

and more in 

Practical Television 
July issue -on sale June 24 
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Correspondents 

I AM 15 years old and would 
like to correspond with someone 
of roughly my age and who is 
interested in radio. 
Robert Girdo. 

111 Cooper Road, 
Birrong, N.S.W., 

Australia. 

I WOULD like to correspond 
with other P.W. readers of any 
age and country, particularly 
radio service men. I have 
already modified a PCR -3 into a 
console -type with a built -in 
aerial and it is working very 
well. 
D. Arthur Samuel. 

Arunuganeri. 
Tirunelvelly, 
South India. 

The Old Times 

I wish I still had all the 
various publications I have pur- 
chased relating to radio since the 
1920's. Everything relating to 
the earlier days of radio is of 
interest, and those earlier days 
had something which is lacking 
today in this age of the transis- 
tor. 

Some years ago, during my 
travels in the Western High- 
lands and Skye, I gathered a 
number of ancient battery recei- 
vers from attic and byre. In this 
way, I accumulated quite an 
assortment of valves and com- 
ponents; and how well were sets 
made in those days! 

My teenage son and I get a 
great deal of fun out of base- 
board hook -ups with these old 
components. At the moment he 
has a short wave superhet with 
an ancient Ever -Ready fre- 
quency changer, two VP2's, a 
220 Pen and a double triode out- 
put valve and home -wound 
coils, which really wheels them 
in. 

We dabble in modern transis- 
tor circuits from time to time 
but these somehow do not seem 
to give the scope hobbywise that 
was possible in those earlier 
days of radio. 
R. A. Ball. 

Ross -shire. 
Scotland. 

NEWS AND., 
MINIATURE VARIABLE CAPACITORS 

The photograph below shows over twice full size, a new miniature 
ceramic variable capacitor made by the JFD Electronics Corporation of the USA. This is one of a new series with standard dimensions of 
0 208in. x 0280in. x 0.120in. In spite of their size, the capacitors 
feature high stability in all the value ranges from I.6 to 50pF. 

NORTHERN AMATEURS' CONVENTION 
Manchester readers will be interested to hear that the newly 
formed Northern Radio Societies' Association is to hold a 
convention at Belle View, Manchester, on 10th October. 

There will be lectures, talks and demonstrations on amateur 
television and radio, and exhibitions of amateur mobile 
transmitting and radio control models. 

VERSATILE MIC 

New from the Communications Divi- 
sion of S. G. Brown Limited comes 
the "Dual Function" microphone 
which, by operation of a simple 
shutter mechanism, is transformed 
from a conventional pressure- opera- 
ted configuration to differential 
operation. In the latter operating 
mode the microphone is sensitive 
only to sound originating in close 
proximity to it. 

SEACOM LINK OPENED 
The Hong Kong -Malaysia link of the South East Asia Commonwealth 
Telephone Cable (SEACOM) was opened recently by the Governor of 
Hong Kong, Sir David Trench. At the ceremony in Hong Kong, Sir 
David made inaugural calls to Jesselton (Sabah) and Kuala Lumpur. 

For this new link, Cable and Wireless Ltd. layed two thousand miles 
of deep sea cable between Hong Kong, Sabah and Singapore. The 
SEACOM project should be complete by the end of 1966 when it will 
connect Hong Kong with Australia and into the Commonwealth tele- 
phone cable system across the Pacific and North Atlantic. 
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..COMMENT 
NEW SIGNAL GENERATOR 

The G.30 r.f. signal generator from K.L.B. covers the frequencies from 
120kcs to 240Mc's in seven switched bands. The r.f. output which is in 

excess of 100mV can be internally or externally modulated. The depth 
of modulation is adjustable from 0 -50°x, by a control knob. The 400c s 

modulating frequency is also available at two sockets on the front 
panel. The G.30 signal generator is priced at £24 15s. K.L.B. Electric 
Ltd., 335 Whitehorse Road, Croydon, Surrey. 

STEREO AMPLIFIER KIT 

From Daystrom Ltd., Gloucester, comes the Heathkit model AA -22U, 20 -}- 

20W r.m.s. stereo amplifier. Frequency response of the amplifier is 15- 
30,000c /s _'r -1 dB and input sensitivity for magnetic or ceramic pick -ups is 

6mV. Twenty transistors and ten diodes are employed in the circuit and 

power requirements are 100250V 50 60c s a.c. 
The cabinet is finished in oiled walnut and has a brushed gold anodised 

panel with matching knobs. The amplifier assembled, costs £68 16s. while 
in kit form the price is £43 18s. 

RSGB SHOW DATES 

This year's RSGB Show (full title the International Radio Communica- 
tions Exhibition) will once again be held at Seymour Hall, London, W.I. 
from 27th to 30th October. 

The Show will feature "design and construction" and ten awards will 
be made for the most outstanding home -constructed equipment, 
components, and miniature transistor working equipment. 

PULSE COUNT BY REMOTE CONTROL 

It is now possible to measure the pulse and breathing rate of an 
astronaut in space or a hospital bed patient without any instru- 
ments connected to the subject's body. 

This has been made possible by equipment developed at the 
Convair Division of General Dynamics Corp. of the USA. With 
the new method the subject is placed between two sensing 
antennae so that the subject's body is in an electromagnetic 
field. By the filtering processes of a preamplifier, the equipment 
monitors the very low range frequency changes caused by 
movement of the body in this field. These very low frequencies 
are then amplified and recorded. 
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BECAUSE OF THE LARGE NUMBER 
OF OUTSTANDING "SELL OR 
LOAN" REQUESTS NOW HELD BY 
US, WE REGRET THAT FOR THE 
NEXT FEW MONTHS WE WILL 
NOT BE ABLE TO ACCEPT ANY 
LETTERS FOR THIS COLUMN. 

Sir, I would be grateful if any 
reader could sell or loan me . 

.. any details on the R1466 receiver 
and, or the 19 set Mk. 3/T "B" set and ì.c. 
amplifier andior infra -red image -converter 
tube type CV147. -A. Hansen, 99 Stretton 
Road, E. Croydon, Surrey. 

.. the circuit diagram or any data on 
the V' erdik S.1 tape recorder. -R. Bruce, 
123 East Parade, York. 

.. any information on the RI07 
receiver. serial No. 52. -W. Badz, 15 

Somerset Crescent, Melksham, Wilts. 
.. circuit diagram and,or circuit 

details of the Cossor CR1601 four track 
tape recorder. -1. Phillips, 2 Brinkburn 
Street, Chester Road, Sunderland, Co. 
Durham. 

.. information or a circuit diagram for 
the 3/¡in. oscilloscope described in July 
1956 P.W. -P. Leveridge, 46 Third Avenue, 
Chelmsford, Essex. 

. the service manual and.or circuit 
of the Hallicrafters 5.38 receiver. -2449053 
SAC Armstrong, J. F., 14 A.M.Q., R.A.F., 
Bishops Court, Downpatrick, Co. Down, 
N. Ireland. 

...instructions on converting RI392 
from crystal to manual tuning. -G. Mus - 
croft, 43 Central Avenue, Baildon, York- 
shire. 

.. any information on the Smith's 
Radiomobile Model 4220. -1. H. Wand, 49 
Derwent Road, Scunthorpe, Lincs. 

.. modification details of the 19 Set 
Mk. 3 and supply unit Mk. 2. -J. Peirson, 
11 Cavendish Place, Newcastle upon Tyne 2. 

... any information on a valve bearing 
the markings: E ' . VI105. 10E/230. It is a 

large glass type on a Mazda Octal base. - 
T. L. Kirk, 29 The Ridgeway. Fetcham, 
Leatherhead, Surrey. 

... any information on the Taylor valve 
tester Model 45A. -W. Fraser, 69 Tone Hill, 
Wellington, Somerset. 

.. any information, circuit diagram. 
etc., on Indicator Type 62A Ref. No. 100; 
37. -1. Ballantyne, IB Clouden Road, 
Cumbernauld, Scotland. 

.. information regarding the Marconi 
CR 150/4 receiver B. e.g. power supplies and 
valve line- up. -C. R. Smzllwood. 35 Dakin 
Avenue, Fairfield, Buxton, Derbys. 

. plans and data on the Bush TV 53. 62 
series television sets. -l. M. Cushen. 51 

Crawford Street, Invercargill, New Zealand. 
...any information concerning the 

improvement of selectivity of the "A" sets 
of the 19 Set Mk. 2 and 3.T, also details on 
the v.h.f. receiver P104 (R1392, 62H).- 
M. Franklin, 17 Hitherwood Drive, London, 
S.E.19. 

..the circuit diagram or any other 
information regarding the PCR3 receiver.- 
L. D. Proverbs, 33 Park Road North, Acton. 
London, W.3. 

.. the circuit diagram and information 
on the Type 62 Indicator Unit Ref. IOQ 1300. 
-A. Smith. "Cheery Vale ". Ballykeep, Lur- 
gan, Co. Armagh. 

the manual, circuit diagram. or 
service sheet for the K.B. television model 
FV3OL. -Y. A. Georgi, 14 Park Avenue, 
London, N.22. 

. information on the Indicator Unit, 
166A. -K. Holmes, 2 Keswick Close, Plas 
Newton. Chester. 

. literature on the R.A.F. receiver 
P.1392D Ref. 10D 17745. 1 use one of these 
but It appears to be getting less sensitive. - 
L. Adlard, 24 Sc. Clements Avenue, Leigh - 
on -Sea, Essex. 
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A Ferrite Aerial `Q' Multiplier 

SMALL superhet transistor portables sometimes 
fail to give satisfactory results when, say, they 
are used on holiday in poor reception areas, 

after dark. Strong Continental stations tend to 
" blot out " low -power local transmissions making 
listening unpleasant or impossible. Also, these re- 
ceivers are often used in cars, where a strong signal 
is necessary to overcome ignition interference. and 
engine noise. It is no simple matter to add a tuned 
r.f. stage to an existing receiver because an extra 
gang would be needed on the tuning capacitor. An 
untuned r.f. stage certainly increases signal 
strength, but it amplifies unwanted interference 
too. If one is prepared to chip away at an 
unaccommodating printed circuit board, a Q multi- 
plier could be added to the i.f. stages of the 
receiver, to enhance selectivity and sensitivity, but 
this requires, a certain amount of courage born of 
desperation when the set is brand new. 

The unit described here considerably improves 
both signal strength and selectivity. It can be 
fitted without major alteration of the receiver, the 
only wired connections being to the battery, and 
has no effect on performance when switched off. 
The prototype multiplier has been used for a 
lengthy period in a hilly district in Devonshire. 
where medium wave reception is notoriously poor. 

Circuit 

It will be seen in Fig. 1 that Tr1 operates in the 
common base mode, where its cut -off frequency is 
much higher than in other configurations, and 
performance is less likely to be affected by substi- 
tuting slightly substandard transistors. RS controls 
positive feedback between emitter and collector. 
due to inductive coupling between LI, L2 and the 
ferrite rod aerial coil. The effect of applying posi- 
tive feedback to the coil, thus increasing its "Q" 
magnification factor, can be seen in Fig. 2. A 
steep -sided response curve is produced, with high 
voltage gain at the selected frequency, and a 
narrow bandwidth. The normal working Q of such 
a coil might be around 100. Carefully controlled 
feedback can push this to beyond 1.000. A practi- 
cal limitation is imposed by bandwidth. If the 
curve is too narrow and steep the higher audio frequencies will be rejected. In fact, if R5 is care- 
fully set to just below the point where uncontrolled 
regeneration takes place, the sound becomes very 
muffled, indicating a marked lack of top response. 

by D. Bollen 

Construction 

Gummed economy label tin. wide is used to roll 
a paper tube on a former min. bigger than the 
outside diameter of the aerial coil (see Fig. 3). LI 
and L2, each consisting of ten turns 32s.w.g. 
enamelled copper wire close wound on the paper 
tube, are given a generous coating of polystyrene 
cement which is then allowed to dry thoroughly. 
A piece of paxolin +in. wide and Iain. long is cut 
and drilled with eight min. holes and is then 
cemented to the tube as in Fig. 3. A strip sawn from Vero plain board would save drilling the 
holes. All components except R4 and RS can then 

To receiver 
On Off 
sw tch 

Ng. I: The simple circuit of the device. 

R1 
R2 
R3 
R4 
R5 
CI 
C2 
C3 
Trl 

COMPONENTS LIST 
18kí2 
4.7kS2 
2.2k12 
22kí2 (see text) 
100kí2 pot. combined on/off switch Sl 
l o.F electrolytic 15V 
0.01pF 
10«F 15V 
0C44 or equivalent 
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midway along the aerial coil, and connect to 
battery +ve and the receiver on /off switch. R4 
is selected to suit the battery voltage. The value 
given in Fig. 1 is for 12V, the highest likely to be 
encountered. The correct value is that which just 
causes oscillation at the minimum resistance setting 
or R5. If oscillation cannot be obtained try 
removing the tube and reversing it, also move it 
fractionally along the aerial coil to the place where 
maximum regeneration occurs. The tube can be 
fixed in position with a sliver of matchstick wedged 
between it and the aerial coil. With Q multiplier 
switched off ensure that the receiver's alignment 
has not been upset and correct if necessary. The 
chassis can now be replaced in its case. If desired 
SI may be omitted and a preset pot used for R5. 
mounted inside the case, so that the multiplier is 

always in use when the set is switched on. This 
is quite practicable as the total consumption of 
the unit is not more than 100µA and the level of 
regeneration is reasonably constant throughout the 
band. However, the writer chose to mount RS on 
a bracket inside the case and drilled a hole in the 
removable back panel of his receiver to accommo- 
date the spindle, thus allowing critical adjustment 
to be made when very weak signals were being 
received. 

. N. 

%,, Normal Q 

Bandwidth 

Frequency 

Fig. 2: These two response curves illustrate the effect of 
the multiplier -the original curve shown in broken line. 

5/a I 1.2 LI ' 1 

2- 

Fig. 3: Showing how LI and L2 are wound over the receiver aerial. 

be mounted on the strip, close to the tube, making 
a compact assembly. 

Setting Up and Use 

Remove receiver chassis from its case and 
reconnect battery. It is important to check that 
the oscillator and aerial sections are tracking 
correctly. No amount of increased selectivity will 
be of any use if the tuned circuits are not in 
correct alignment. The simplest method of 
checking this is to inject a signal from a free - 
running multivibrator. This gives a virtually 
continuous rasping note all around the band and 
any reduction in volume at a particular dial 
setting is immediately apparent. If careful 
trimming does not produce good tracking the 
simplest solution is to add a small trimmer of 
around 10pF in parallel with the aerial trimmer 
in the receiver. This should be accessible from 
outside the case so that small variations in align- 
ment, as one tunes around the band, can be 
corrected. With " difficult " receivers this modifi- 
cation alone can provide better reception of the 
weaker signals. 

The next step is to slide the Q multiplier tube 
assembly on to the ferrite rod, positioning it 

L2 

Fig. 4: Here the rest of the 
components ore mounted on 

the paxolin strip. 

L1 

C2 

A R. 

To +ve 
erminal on 

battery 

Tri 

o 
añdR6 

Select a station and increase RS, at the same 
time rock the tuning knob slightly. It will be 
found that the tuning becomes progressively 
sharper and more critical until, near the maximum 
setting of R5, there is a noticeable reduction of 
treble response. Back off R5 to the setting which 
gives the best all -round results while ensuring that 
the station is correctly tuned to the mid-point of 
its bandwidth. The signal strength should have 
increased so that with a reduction of audio gain 
there will be an improvement in the signal -to -noise 
ratio. It is better to use a receiver which has some 
form of slow -motion dial or tuning will be more 
than delicate with the Q multiplier in operation. 1111 

v 
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F OR the realistic reproduction of speech and 
music there are cetRain minimum requirements 
that the reproducing system must fulfil. 

Although each part of that system is of 
importance it is proposed in this article to discuss only one part in the shape of the power output 
amplifier. 

Stereo has in the past, and is even now, viewed !by many members of the general public with some 
cynicism and a great deal of suspicion and one 
doesn't have to search very hard or very far to 
find the reason for this deplorable state of affairs. Many manufacturers have jumped on the stereo band wagon and have turned out cheap and nasty 
and sometimes not so cheap but still nasty "stereograms" which, in spite of glowing and most imaginative advertising, cannot produce 
stereo except under very limited conditions, since the speakers are no more than 2ft or 3ft apart. 
The musical reproduction, too, leaves much, very much, to be desired and, for the benefit of 
younger listeners, this applies as much to the 
wildest " pop" record as to the most sedate 
chamber music. 

One can, on the other hand, by the expenditure 
of much coin of the realm buy equipment by Quad Garrard and Decca, or for that matter by many other reputable manufacturers (these names 
come most readily to mind, since they, in fact, form part of the author's own equipment), and enjoy the most perfect mono or stereo as human 
beings can devise. The world being what it is. most of ns have to compromise in one way or 'another, so here for the benefit of readers in a like situation is how the author resolved his own stereo problem. 

Having bought a Garrard transcription table and 
IDecca pick -up, together with a Quad stereo 
control unit and Quad f.m. tuner, the author 
found he lacked the courage to tell his long - 
suffering wife that he wanted a pair of Quad 
power amplifiers -for a mere £45. At which 

point the decision was taken to build a suitable 
stereo amplifier which had to- cost substantially 
less than a pair of Quads but had at the same time 
to do reasonable justice to the Quad " front 
ends ", which, of course, takes us back to the 
beginning! 

The output from the Quad preamplifier is I.4V 
r.m.s. into a load of l -5Mí2, which proved a suitable starting point, the present amplifiers putting out some 10W (intermittent peak) for this input with approximately 18dB feedback (negative, 
of course). At this point it would be advisable to 
draw readers' attention to the o/p stages of the present design which are operated in the low - loading configuration developed by Mullard some 
years ago. Readers requiring further details are 
advised to study the appropriate Mullard literature, though it must be emphasised that sine or square wave testing must not be carried out at anything near the rated output. Readers 
possessing the requisite test equipment must limit 
the output to 2W or less. If full -power tests are 
desired these can be performed by temporarily 
replacing the present cathode bias resistors with 
270!2 components, in which case, to save over- loading the mains rectifier and transformer, the valves of the other channel must be withdrawn. 
The h.t. line must be checked before and after withdrawal so that any rise in voltage can be countered by a suitable resistor. Similarly with 
the other channel.. 

CIRCUIT AND COMPONENTS 
The components, as with many designs, are 

something of a compromise, mainly between cost 
and efficiency. The output transformers, for 
instance, are Elstone type OTML's which, in the author's opinion, are good transformers -for the money! An alternative to the above is the Electravoice D68A. One could use much dearer transformers which might make a measurable 

1 
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STEREO 
AMPLIFIER 
difference though, the author would venture to 
state, not an audible difference unless one were 
gifted enough to hear 20kc /s and differentiate 
between distortion levels of 0.1 and 0.5 %! 

The personal opinion (for which no doubt I will 
be taken to task) having been stated, the final 
choice is left to the individual constructor. 
Similarly every milliamp is squeezed out of the 
power unit and constructors wanting to use 
ancilliary equipment are advised to use more 
generously rated components. In all fairness, 
however, it must be stated that the amplifier is 
used every day, sometimes all day, and in two and 
a half years it has had only one component 
change, .the 5Z4 rectifier. Good ventilation is 
absolutely essential and has undoubtedly played a 
large part in the long and trouble -free service the 
author has had from his own amplifiers. 

In actual fact though the mains transformer 
could supply the mere 5mA required by the Quad 
it could not supply the 1.5A required by the 
heaters, so T3 was added. Since the Quad 
required a centre -tapped heater supply, resistors 
R21 and R22 were added to provide this. Whether 
or not T3 is required by individual constructors 
will depend on the ancillary equipment and the 
simplest course would be to make T2 large 
enough, not forgetting the rectifier, to cater for 
all possible reeds. A more generously rated 
transformer will be physically larger, so a certain 
amount of component reshuffling may be required 
to accommodate it. 

After receiving a hefty shock from the still - 
charged electrolytics several minutes after the 
amplifier was disconnected, the bleeder resistor 
was added, this having a value of 100kG. 

Referring to Fig. 1 it will be seen that the 
circuit is quite simple, though nothing has been 
sacrificed that would in any way improve the 
circuit's performance. VI A, B are the two halves 
of a high -gain 12AX7 double triode, the first half 
being us:d as a voltage amplifier and the second 

SPECIFICATION FOR BOTH CHANNELS 
Input I.4V r.m.s. across I.5MS2 30 pF 
Output 2W max. sine or square wave 

IOW intermittent peak 
Frequency 40 c /s -25 kc/s±ldB at I.5W 

Response 25 c /s -40 kc /s+2dB f r.m.s. 
Cross Talk 26dB 
Hum& Noise -65dB at IOW 
N.F.B. 18dB 

COMPONENTS LIST 

Resistors: 
RI I5MS2 R14 82k SZ 

R2 47012 *RI5 3.3k 12 

R3 100S2 *RI6 22k 52 

R4 680kG *R17 82 SZ 3W 
R5 1M S2 *R18 47 S2 I W 
R6 82051 *RI9 47 S2 1 W 
R7 22k S1 5% *R20 470 S1 

R8 22k S2 5% *R2I 100 a 
R9 270k S1 *R22 100 S2 

RIO 
RII 

270k G 
439 G1, see 

R23 
R24 

10k 
11 

R 12 439 Of text *R25 IOOk f2 
R13 8.2k S2 

All 10% ¡W carbon except where stated 
VR I I k S1 I in. potentiometer 

Capacitors: 
CI 100µF electrolytic 25V 
C2 0.05µF paper tubular 350V 
C3 25µF electrolytic 25V 
C4 0.05µF paper tubular 350V 
C5 0.05µF paper tubular 350V 
C6 100µF electrolytic 25V 
C7 100µF electrolytic 25V 
C8 3,000pF silver mica 350V 
C9, 10 16+16µF double can electrolytic 350V 
Cl * I 50µF electrolytic 350V 

*C12 50µF electrolytic 350V 
*C13 50µF electrolytic 350V, rated for 200mA 

ripple current 

Transformers: 
TI Output transformer (Elstone OTML or 

Electrovoice D68A) 
*T2 Mains transformer. Secondaries: 300-0 - 

300V, I25mA; 6.3V, 4A with c.t.; 5V, 2A 
*T3 Mains transformer. Secondary: 6.3V, 2A 

Valves: 
VI I2AX7 V3 EL84 or N709 
V2 EL84 or N709 *V4 5Z4 
*Two off of all the above components are re- 
quired except those marked with an asterisk. 

Miscellaneous: 
Length of tag board. Aluminium for 13 ¡in. x 9in. 
x 2-fin. chassis. Various tag strips. Six B9A and 
three Int. octal valveholders (two for sockets). 
Loudspeaker plug and sockets. Grommets, 
solder tags, etc. 
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280V 

R15 R16 R17 
33181 . 22kn e- 

July, 1965 . To preamp 

310V T2 :1 

68018G 222n 

O.058F 

55VHIF 

Input '4V 
RMS 

]f12AX7 

Q 2 

250 

Bleeder 
resistor 

3.15V 

3.15v 
T3 

Preamp 
heaters 

only 

3.15V 

AC 
mains 

Fig. I: The c rcuit of the left -hand channel of the amplifier. The right -hand channel is identical except for the common 

power supply (V4, 72, T3, etc. -see Components List) which provides h.t. and l.t. for both channels. *See text 

as a concertina phase splitter. R2 and R3 form 
the cathode bias components for VIA, the n.f.b. 
being developed across R3. R4, the anode load 
for VIA, has been given a high value in an 
attempt to provide the maximum possible gain 
from this stage. C2 couples the signal from VIA 
anode to V2B grid, R5 being the grid leak for this 
stage. V2B is the concertina phase splitter, a type 
much favoured by the author primarily on the 
point of balanced outputs. This type, unlike the 
paraphase, depends only on the anode (R8) and 
cathode (R7) loads for balanced outputs, these 
being unaffected by changing valve characteristics 
due to ageing. The output valves are operated in 
the ultra- linear fashion, which bestows several 
advantages upon them, namely the ability to 
operate with the efficiency of pentodes though 
with the low distortion of triodes. Negative 

feedback is from the transformer secondary to the 
cathode of VIA by means of VR1 and R20, C8 
forming the h.f. feedback component. The reason 
for using a fixed resistor in one channel and a 
variable one in the other channel is somewhat as 
follows: The value for R2O was found experimen- 
tally and was found to be 47011, which allowed 
approximately 18dB of n.f.b. to take place. The 
other channel was therefore provided with a lk12 
potentiometer so that it could function as a 
balance control, being set up with the Quad 
balance control at mid-position, which meant that 
the full range of the latter control was available 
should it be needed. Purely as a matter of interest 
the resistance of the potentiometer when set was 
found to be 42011, which brought it almost within 
the 10% tolerance of the 47011 fixed resistor. The 
value of the 47011 feedback resistor is correct when 

lb TIR secondary 

To 
junction 

C1R,R2AR3R 
LS 

socket 
RR channel 

-*- Inside rear bend of chassis 

To M.C. ,T0 MC. 

Octal 
sockets 

for preamp 
octal plugs 

RH. 

To T1L secondary 

L.H. 

CBL 
socket 

L.H. channel junction 
C1L,R2L.R3L 

Fig. 2: The arrangement of loudspeaker and input sockets and feedback control VRI on the rear panel of the chassis. 
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the 1552 output is in use and will 
have to be reduced to about 
22011 for the 311 output. 

In order to use the low -load- 
ing configuration the cathode 
bias resistors for the o/p valves 
have been increased to 43911, 
which is a non -standard value 
amongst some resistor manufac- 
turers. If this value is unobtain- 
able two resistors of 390 and 
4712 could be used in series. 11V 
cathode bias across a resistor of 
43911 means a cathode current 
of 25mA, which in turn implies 
a long valve life, good for the 
amateur but pity the valve 
manufacturer. The OTML out- 
put transformers have two out- 
put windings which are used in 
series for 1511 and in parallel for 
352, but whether the two wind- 
ings could be used to run two 
7.512 speakers is open to debate 
-and experiment. 

July, 1965 

CONSTRUCTION 
The chassis is made of aluminium and has an 

overall size of 134in. x 9in. x 2 }in. and is drilled 
according to Fig. 4 It is about as . small as 
possible without overcrowding and wiring 
difficulty. 

Wiring is much eased if the tag panels are wired 
first, leaving sufficient wire to reach from the 
various tags to the respective pins on the valve - 
holders and decoupling capacitors, these wires 
being appropriately sleeved, red for h.t. +, yellow 
for anodes, blue for grids, etc. It will be noted 
that components used in the left and right hand 
channels are coded L and R respectively. 

As with any other electrical equipment the 
components used influence the performance to a 
greater or lesser degree, so that if the amplifiers 
are to give of their best the components used must 
be of good quality. It is hard to single out any 
components as being worthy of particular 
comment but it has been the author's experience 
that coupling capacitors can cause much trouble 
if they leak, so they should be new and not 
salvaged. C12 and C13 have a hard life and a 
busy one, so here again are two components 
deserving some comment. Apart from a suitable 
working voltage C13 should possess an adequate 
a.c. ripple current rating; since the total d.c. 
current is 120mA a ripple rating of at least 200mA 
is desirable. 

The Quad control unit used Painton plugs and 
sockets for connection to the Quad power 
amplifiers, but when the author inquired locally 
about purchasing the requisite sockets for use on 
his own amplifiers he was told that they were only 
obtainable in minimum quantities of one gross! 
It was considered cheaper to substitute the 
Painton plugs and sockets with octal ones and 
these can be seen in the photographs. Two small 
four or five pin non -reversible plugs and sockets 
should be used for the speaker outputs and these 
are suggested because they can be wired up so 
that the speakers can't be wrongly connected. 

Fig. 4: Drilling details of the chassis. 

This is done quite simply by wiring the output of 
one speaker to the two pins spaced closely 
together and the other speaker to the two pins 
further apart, thus the speakers will work when 
plugged into the right socket but not if plugged 
into the wrong one. Also the feedback capacitor 
C8 in both channels and R20 in one channel can 
be wired across the two unused pins. Whilst on 
the subject of wiring it would be as well to 
mention earth wiring. All the earth points in each 
channel should be connected together and earthed 
at one point, near the input as shown, minimising 
the signals flowing through the chassis and hence 
any possibility of instability or mutual inter- 
ference. The centre spigots of all valveholders 
should be earthed and should not, as is sometimes 
done, be used as a tie point for different 
components. 

Having carefully earthed all components that 
require earthing we still have to dispose of the 
a.c. carrying wires and in order to reduce hum 
radiation to the minimum all wires carrying a.c. 
must be tightly twisted together and pushed well 
away from all high -impedance points. Where 
valve heaters are wired from valve to valve it is 
possible, due to voltage drop, for the last valve to 
be undernourished, particularly if light -gauge wire 
is used. It is therefore advisable to wire each 
amplifier separately from the transformer output 
using fairly heavy gauge wire. 

The author would like to, if he may, recap on 
one or two points that were only briefly 
mentioned earlier on. Output transformers, for 
instance. It is quite true that the output trans- 
former is literally the heart of an amplifier and 
more so when large amounts of n.f.b. are used, 
since this can lead to instability with a poor 
component. Where only moderate degrees of 
feedback are used, as in the present design, one 
can get away with a cheaper transformer. This 
doesn't mean to say a dearer transformer should 
not be used. On the contrary, for it will improve 
amongst other things transient response and 

-continued on page 265 
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AMPLIFYING 
the "Junior" 
Crystal Set 2 

by E. V. King 

A 2- transistor 
amplifier for 
this P.W. begin- 
ner's receiver 

ANY readers have written asking for details 
of a suitable amplifier to use with the Junior 
Crystal Set +2 (P.W. May, June and July, 

1964). It was pointed out that most amplifiers 
described in this journal and sold by radio 
dealers would probably suit, but would doubtless 
overload on the output from this small receiver. 
This article is written to help those beginners who 
would like to build a home -made amplifier and 
use it in conjunction with this receiver. 

In view of the fact that transformers usually 
introduce some distortion it is best to keep their 
number to a minimum, and in the design to be 
described no output transformer is required. The 
amplifier is preferably used in a separate cabinet 
with a jack that plugs into the receiver in place of 
phones when loudspeaker reception is required. 
The output will be equal in volume to most tran- 
sistor receivers, but since no feedback is applied 
and the first stages are reflexed and regenerated, 
Hi -Fi quality is not to be expected. However, the 
quality is as good as many commercial receivers, 
and except for the enthusiast (audio!) will satisfy 
most constructors and their families. 

Construction 
The method is similar to that used for the recei- 

ver. Since some readers might like to use this 
amplifier with other two or three transistor 
straight receivers full constructional details are 
given. 

A sheet of formica or paxolin is cut and drilled 
as shown in Fig. 1, and fitted with 6BA bolts, nuts 
and solder tags, to form anchor points for the 
components.. All solder tags should then be 
adequately tinned. 

The driver transformer has small tags forming 
part of the mounting clamp, and these are passed 
through the chassis and simply bent over. 

Wiring 
Thin pvc tinned copper wire is used. Make sure 

that all wire and component ends are tinned 
properly before attempting to fit them. 

First of all sort out the resistors and solder 
them in position, following the arrangement 
shown in Fig. 2. 

The capacitors are fitted next. Observe the 
polarity of the electrolytic capacitors, these must 
be fitted as indicated. Finish off the remaining 

connecting wires, including speaker, battery and 
input leads from the receiver. 

The transistors are wired in last of all. You 
may fit sleeving over the leads, but this is not 
necessary if you take care that they do not touch. 
The lead connections, Emitter, Base and Collector 
are indicated in the inset to Fig. 4. Do not shorten 
the leads, and gently bend the transistors down so 
as not to take up too much space. 

Testing 

The unit is plugged into a 9V transistor battery 
(VT9 or equivalent). The speaker is connected and 
the input leads are connected to the phone ter- 
minals of the receiver. The receiver has previously 
been tested on the phones before disconnecting 
them. Receiver and amplifier are then switched 
on, and the signal from the receiver should be 
heard at good strength from the speaker. There 
should be no sign of feedback (howling etc.) and 
the quality should be quite good. Remember to 
keep the speaker face downwards on the table 
during this test. If you have a test meter, you can 
check that the centre voltage at the bottom of R6 
is 4.5 as in Fig. 4. It is, in fact, 4.5V from either 
side of the battery. The no signal current taken by 
each collector will be between 3 and IOmA, and 
should be the same in each transistor. The current 
(total) from the battery on full volume may be up 
to about 80mA. T he unit is most economical when 
run at moderate volume levels. 

The Cabinet 
The prototype units were fitted in various 

plastic sandwich boxes obtained from a walk - 
round store. The following points might help 
readers in their choice. 

Some boxes are made of very brittle plastic 

34 
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° o 
c=0 

( l7 
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74 74 dia, 
hole for C=0 ^On /Off 
switch 

`J O Formica 
chassis 

O /PT (3__) Holes 
/2 

transformer 

a 

0 \401 

3 34 

1 

Fig. l: Details of the paxolin or Formica base, indicating 
positions of the solder tags. 
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The author's original amplifier chassis fully wired up and ready for mounting in its cabinet. 

To Phones socket 
on receiver 

Fig. 2 (left): The complete 
wiring diagram of the ampli - 

fer. 

Formica 
chassis 

Fig. 3: The mounting of SI 
which serves to clamp the 

chassis to the case. 

www.americanradiohistory.com

www.americanradiohistory.com


July, 1965 PRACTICAL WIRELESS 243 

?I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII! IIIIIIIIIIIIIIIIII1111111111111111111 111! 11111111111111! 111111111111! IIIIIIIII111111111111111111111111111111M 

THE PRACTICAL WAY HIGHEST QUALITY 
TO ENJOY ELECTRONICS 

oA 
7POM AT LOWER COST 

World- famous kit -sets anyone can build 
The clearly written instruction manuals, issued with each kit, show you how 
A KIT FOR EVERY INTEREST . . . FOR HOME, WORKSHOP, LABORATORIES 

NEW!! DE -LUXE ALL TRANSISTOR STEREO AMPLIFIER, AA -22U 
At last, a British transistor amplifier with high power (20 -i- 20W) at 
a reasonable cost, capable of delivering full power at all frequencies 
in the audio band. Handsome fully finished walnut veneered cabinet. 
New, compact, professional slim -line styling. Send for full specification 
of this outstanding amplifier. Kit £43.18.0. Assembled £68.16.0. 

HI -FI A.M. /F.M. TUNER. Covers F.M. 88 -108 Mc /s. A.M. 16 -50, 
200 -550, 900- 2,000m. Tuning heart (/4.13.6 inc. P.T.) and printed 
circuit, I.F. Amp. /21.16.6. Total Kit 126.10.0 
6W DE LUXE AMPLIFIER. Model 5 -33H. An inexpensive 
Stereo -Mono amplifier, with high sensitivity. Suitable for Decca 
Deram Cartridge. Kit £15.17.6. Assembled £21.7.6 
"OXFORD" TRANSISTOR PORTABLE. Model UXR -2. 
The ideal portable, domestic Med. and Long wave receiver. 

Kit /14.18.0 incl. P.T. 

IOW POWER AMPLIFIER. Model MA -12. Ideal for use 
UMC -I (Mono) control units. 
Kit /11.18,0. Assembled /15.18.0 

with models USC -I (Stereo), 

5in. OSCILLOSCOPE. Model 
10 -120. Wide band amplifiers 
essential for T.V. servicing, F.M. 
alignment etc. T/B covers 10 c /s- 
500 kc /s in 5 ranges. Kit /32.12.6. 
Assembled /41.10.0. 
The ideal low- priced 'scope. 

5W HI -FI MONO AMPLIFIER. Model MA -S. A low- priced 
well designed amplifier. Printed circuit construction makes it 
easy to build. Kit E10.19.6. Assembled /15.10.0 

"COTSWOLD" HI -FI SPEAKER SYSTEMS. MFS or Standard. 
Range 30- 20,000c;s. Either model. Kit 123.4.0. Assembled 130.15.0 

MONO CONTROL UNIT. Model UMC -1. Ideal for use 
with MA -12 or similar amplifier. Kit 18.12.6. Assembled £13.12.6 

HI -F1 EQUIPMENT CABINETS. Large range, in kit form or 
assembled and finished, incl. Record Housing range, available to 
meet various needs. Details on request. From 0.15.0 to /44.2.0 

COMMUNICATIONS 
TYPE RECEIVER. Model 
RG -I. Freq. coy: 600 kc /s: 1.5 
Mcis; 1.7 Mc /s. -32 Mc/s. A two - 
speed tuning drive. R.F. "Front 
end" supplied assembled and 
aligned. Kit 139.16.0. Assembled 
£53.0.0. 

SEND FOR FREE BRITISH HEATHKIT CATALOGUE - MANY MODELS TO CHOOSE FROM 
All models available assembled. Deferred terms available over £10. Free delivery U.K. 
PA AMPLIFIER. Model PA -I. 50W amplifier. 
For vocal and instrumental groups, guitars, etc. 
4 inputs, 2 speakers, tremolo. Send for full details. 
Kit /54.15.0. Assembled /74.0.0. 
Legs optional extra 174 set. 

SOW POWER AMPLIFIER. Model MA -50. 
Ideal for PA work etc. Kit /19.18.0. Assembled 
127.18.0. Suitable Control Unit, model UMC -I. 

RA -I 
2 9in. PORTABLE SERVICE OSCILLOSCOPE. Model OS -1. 
An ideal light, compact 'scope for servicing and general work. 
Printed circuit construction- Kit /22.18.0. Assembled /30.8,0 
"MOHICAN" TRANSISTOR GEN- COVERAGE RECEIV- 
ER. Model GC -I U. An excellent portable for the short wave 
listener. ... ... ... Kit £37.17.6. Assembled £45.17.6 
VALVE VOLTMETER. Model V -7A. Measures up to 1,500 
v. (D.C. and r.m.s.) and 4,000 pk- to -pk. Res. 0.152 to 1,000 MO. 
Kit £1118.6. Assembled 119.116. 

AMATEUR BANDS RECEIVER. Model 
RA -I. Covers the amateur bands from 160 to 
10m. Special features incl.: half lattice filter: 8 
valves; Tuning meter; tuned RF amplifier stage. 
Kit £39.6.6. Assembled /52.10.0. 
REFLECTED POWER METER. Model 
HM -IIU. Indicates whether RF power output 
of TX is being transferred efficiently to radiating 
antenna. Kit £8.5.0. Assembled 110.10.0 

LATEST AMERICAN SINGLE- SIDE -BAND AMATEUR 
EQUIPMENT. Now available from Gloucester. Please send for 
details. 

MULTIMETER. Model MM -IU. Ranges: 0-1.5 v. to 1,500 
v. A.C. and D.C. 0- 150µA -15A D.C. 0.20 to 20MS2 4f in. 50µA 
meter ... ... ... ... Kit LI2.18.0. Assembled /18.11.6 
R.F. SIGNAL GENERATOR. Modal RF -I U. Up to 100 Mc /s. 
fundamental, 200 Mc; s. on harmonics. Up to 100 mV output all 
bands ... ... ... ... Kit £13.8.0. Assembled /19.18.0 

REGULATED POWER SUPPLY. Model IP -20U. All 
transistor circuitry. Relay overload protection. Up to 50v. 
and up to 1.5 A output. Adjustable current limiter. 

Kit 135.8.0. Assembled /47.8.0 

AMATEUR TRANSMITTER 
Model DX -40U. Self -contained. 
80 -10 m. Power input 75 w. CW., 
60 w. peak C.C. phone. Output 

40 w. to aerial. Prov. for VFO. Kit /33.19.0. Assembled /45.8.0 

DAYSTROM LTD. 
Dept. P.W. 7, GLOUCESTER, ENGLAND 
A subsidiary of Weston Instruments Group, manufacturers of the 

WORLD'S LARGEST- SELLING ELECTRONIC KITS 

AMATEUR TRANSMITTER. 
Model DX -1000. Covers all 
amateur bands. 160 -10 m. 150 w. 
D.C. input, self contained with DX -1000 
power supply, Modulator, VFO Kit /79.10.0. Assembled /104.15.0 

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

NAME 

ADDRESS 

PW-7 
a 
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Another step forward . . 

AN IMPROVED AVOMETER 

Model 8 Mk Ill 
Fused ohms circuit provides increased protection 
against inadvertent overload. 

Improved temperature coefficient over whole range. 
With the aid of a range of d.c. shunts, measurements 
can be made up to 400 amps d.c. 

This new model incorporates increased sensitive, 
the lower AC ranges and wide frequency character's 

tics, with the traditional Avo Meter features including 
the AVO automatic cut -out mechanism and inter- 
locking rotary switches for quick range selection. 

Write fer fully descriptive Folder or for complete Catalogue of AVO Instruments 

LTD AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON, S.W.I - VlCtoria 3404 (12 Ines) 
veeour 

RSGB 

AMATEUR RADIO 

HANDBOOK 

Third Edition 

An invaluable volume of 544 
pages, containing almost 700 cir- 

cuits and charts, with over 100 photo- 
graphs and covering the whole field of 

Amateur Radio techniques from fundamen- 
tals to u.h.f. transmitters, aerials, test equipment, 

single sideband, propagation. etc. Each of the 
22 chapters contains much information in suitable form 

for beginners to experienced amateurs and radio en 
thusiasts. 

MORE THAN 25,000 COPIES ALREADY SOLD 

Bound in maroon, buckram linson. Price 34s. (by post 

36s, 6d.), and $5.50 post paid in USA and Canada 

Further details of other RSGB publications, informa- 
tion about membership of the society, including a free copy 
of the monthly RSGB BULLETIN. and the book itself 
may be obtained from the publishers: 

RADIO SOCIETY of GREAT BRITAIN 
Dept. P W, 28 Little Russell Street, 
London, W.C.1. HOLborn 7373, 2444. 

BARGAINS FROM 
BROADWAY ELECTRONICS 

GARRARD A,T.6 Hi -Fl Autochanger G.C.8 mono cartridge - 
£9.19.6, post tree. 
GARRARD AUTOSLIM 4 speed changer- £8.10.0. post free. 
I2in. ALTHA;SI SPEAKER with built In tweeter 3 ohm or 15 ohm 
7,000 Gauss Magnet. Only 29/8, postage 3/6. 

HAYDON CABINET (17 x 15 x 8in.) designed to take a 12in. Heavy 
Duty Speaker. 50/ -, postage 7 /6. 
The Famous 8.111.3 XTAL MICROPHONE with neck lanyard 
30/ -, table stand for above 9/6 extra. Xtal insert 7/3. 
GUITAR PICK -UP complete with clip and screened lead -12/6. 
3 -WAY PUSH BUTTON UNITS. Each button operates a 4-pole 
2 -way switch -4 /8. 
BARGAINS IN TRANSISTORS. Mollard RF Packs 0C44 two 
0C45. 12/6: AF Packs OC81D two OC81, 8/8: 0C44, 3 /6: 0C45, 3l -: 

ÌÌÇ76, 2á61,0072 ÓC: O K diode 2/3: 
0C170. 6/6: AF 117. 6 :6: ORP12, 

TRANSISTOR ELECTIEOLYTICS 1, .2, 4, 5, 8, 10, 16. 32. 50, 100 

Mfd. all at 15 volts -1 /3 each. 
,MeMICHAEL TELESCOPIC TV AERIAL 231n. extends to 451n.. 
Fitted with coax plug, will suit any set. Only 7/8. 
CARTRIDGES. Aeon 67 -1G Low Output, 67 -2G Medium Output 
GPI95 High Output. Garrard GC2 or GC8 all with mounting bracket 
15/ -. 
Ronette Stereo with mounting. bracket, 25/ -. 
EARPIECES with cord and 3.5mm plug. 8 ohm magnetic 3/-: 
250 ohm, 41 -: 180 ohm magnetic with clip G /8: Xtal, 41 -: 7.5mm plugs 
with nice long shank complete with rack. 3/ -. 
3.5mm plugs with nice long shank complete with tack SCREENED, 
4 / -. 
TOGGLE SWITCHES. Single pole with onion' plate. 2/8. 
NEON PANEL LIGHTS. 240v. A.C. Arcolectrlc. 216. 

TERMS: C.W.O. OR C.O.D. 

BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING, S.W.17 

Phone: BALham 3984 

(four minutes from Tooting Broadway Underground Station) 
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RI 
1.8 kc1 

This winding 
is not earthed 
to amplifier 

R2 
10011 

TI 

R3 
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4114 

R6 
45 

R6 volts 
5n 

1.8k11 
0031 
Tr2 

b 

Phone 
terminals 

or 
jack 

R5 
R4 511 
100n 

ói 
1OONF 

-ve line 

Battery 
9 volts 

O 
C2 
100NF 

350 

Fig. 4: The simple two- transistor circuit. 

SI 
On /Off 
switch 

-I-ve line 

The amplifier chassis mounted on the front of the cose, with loudspeaker and 
battery also in place. 

COMPONENTS LIST 
Resistors: 

RI I.8kS2 R4 100 S2 
R2 100 S2 R5 552 
R3 I.8k S2 R6 552 
All 10% IW carbon 
Two 10 SI resistors in parallel can be used to 
provide 5SZ for R5 and R6 if the single component 
for each cannot be obtained. 

Other Components: 
CI, C2 I00pF electrolytic capacitors 25V work- 
ing. 
Trl, Tr2 OCBI transistors (Mullard) preferably 
matched. 
TI 3.6 : 1-1-I ratio input transformer (Radio 

spares T /T3). 
SI On /off toggle switch. 
9V battery. 35 S2 permanent magnet loudspeaker 
any diameter. One miniature jack plug to match 
socket on Junior receiver. One pair of battery 
clips. Piece of Formica, Plastic case. Solder 
tags; nuts and bolts, wire, sleeving, etc. 

Tin -plate 
washer 

Nut 

which makes it difficult to cut 
the speaker hole out without 
causing cracks. The softer grade 
of plastic seems better, and inci- 
dentally gives a more mellow 
note to the receiver. The best 
way to cut the speaker hole was 
to drill a hole and use a fretsaw. 
Final rounding being done with 
sandpaper so that the speaker 
itself is about din. larger than 
the diameter of the hole. 

Another way to cut the hole 
is to roughly burn out a circle 
of plastic with a hot soldering 
iron, preferably near an open 
window. When the plastic is 
cold it may be gently filed or 
sandpapered to the correct size 
and shape. Speaker, or any open 
grained cloth, may be stuck to 
the inside of the cabinet with 
Unibond or other adhesive. The 
speaker may be similarly stuck 
on top making sure no adhesive 
touches the "cone". If the 
speaker has fixing holes it may, 
of course, be mounted with nuts 
and bolts. 

The chassis itself is fitted into 
the plastic box by drilling a hole 
to take the toggle switch barrel 
and then fitting an extra nut on 
the outside. The battery will fit 
in the bottom of the case or 
stand at one end, preferably 
near the amplifier chassis. 

Using the Amplifier 

As so far explained the Junior 
Crystal Set remains as it was 
and phones may be plugged into 

Magnet 

350. Loudspeaker 

Bolt Speaker cloth Cloth glued to panel only 

Fig. S: How the loudspeaker is mounted to the case. Four 
washers (two only shown here) hold it in place. 

it at any time. If loudspeaker reception is required 
the amplifier is plugged -in in lieu of the phones 
and both units are switched on. No volume 
control is necessary as the reaction control on the 
receiver suffices. 

With this amplifier there should be no troubles 
with whistles and howls . . . this is the usual 
trouble which occurs when a reflexed regenerated 
circuit is amplified. 

111 
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on the 

Short Waves 
MONTHLY NEWS FOR DX LISTENERS 

All times are in G.M.T. All frequencies are in kc /s. 

The Broadcast Bands -by John Guttridge 

FIRST call this week is in the Far East, E 
Conduit (Wolverhampton) reporting the 
European English Service of Radio Japan, 

Tokyo, just readable at 0800 on 15,135, at which 
time the General Service on 15,310 comes 
through well. A QSL from this station like one 
from Radio Peking had no details. English to 
Europe from Peking, he says, is now from 2030 -- 
2125 and 2130 -2225, probable frequencies being 
7,080/9,457. 

Both J. Mills (Billericay) and D. Owens 
(Ipswich) report good reception of Radio Pyong- 
yang, North Korea, with English between 1800- 
2000 on 6,520, although s.s.b. and c.w. inter- 
ference sometimes spoil the signal. Fair reception 
is also possible on 7,390. 

The only South American information this 
month comes from E Conduit who reports that 
the QSL from Radiodifusora Argentina al 
Exterior (Sarmiento 151, Buenos Aires) gives 
details of the frequency only. 

New frequencies for Voice of America. 
English to Europe (transmitter locations in 
brackets where known) are: 3,980 (Munich) 0300 
-0730, 1400 -2315; 5,995 (Greenville), 6.080 
(Tangier), 6,095, 7,205, 9,540 0300 -0730; 5,995 
(Tangier) 1630 -2245; 7,205 (Thessaloniki) 1500- 
2245; 9,760 0300 -0730, 1830 -2245; 11,790 (Tan- 
gier), 15,295 0500 -0730; 15,205 (Greenville), 
17,780 (Greenville) 1400 -2215; 15,290 (Tangier) 
1400 -2245; 1,196 (Munich) 0400 -0430, 0500- 
0600, 1630 -1830, 2200 -2345. Full details are 
available in a schedule available either direct 
from the Voice of America, Washington, D.C., 
20547, U.S.A., or from the U.S. Information 
Agency, American Embassy, P.O. Box 444, Gros- 
venor Square, London, W.I. 

According to E. Conduit, date and frequency 
only are being given on V.O.A. QSL cards at 
present. A full QSL he says will be given by 
United Nations Radio, United Nations, New 
York, which uses V.O.A. transmitters. The 1800- 
1830 European Arabic, English and French 
transmission is once again on Fridays only he 
says; frequencies being 17,800 Greenville /15,250 
Greenville /21,485 Bethany /15,180 Tangier. 
Another United Nations transmission is reported 
from 0630 -0700 on 7,250 Tangier by M. J. 
Smith, of Heylor in the Shetlands. 

J. W. Smith (Anstruther) and R. Selby (Chel- 
tenham) have both supplied information about 
the Sunday "Happy Station" programmes from 
Radio Nederland, International Service, (P.O. 
Box. 222, Hilversum). Details are 0600 -0720, 

0730-0850 on 9,715/6,025; 1030 -1150 on 9,715/ 
6,020/5,980; 1400 -1520 on 17,830/15,425/6,020; 
1530 -1650 on 15,425/11,950; 1900 -2020 on 
11,950/11,730/15,425; 2200 -2320 on 11,80Ó/ 
9,715 /6,020. 

Radio Nederland has also changed its schedule 
again. English transmissions (not Sunday.) are 
0400 --0450 49m.b. (Bonaire relay); 0700 --0750 
31- 49m.b. 1400 -1450 16m.b. /15.425 /6,020; 
2000 -2050 11,960/9,590/6,020 plus 25m.b. relay 
from Bonaire; 2100 -2150 19m.b./11,730. Once 
again frequency details would be appreciated. 

Slight changes have been made by Radio 
Warsaw to its English transmissions for the 
summer. The 2230 -2300 transmission is now on 
7,270/5,995/1,502. The musical concert 
programmes at 1900 -2030 and 2330 -0100 are 
now on 5,995/1,502 and 7,270/7,125/1,502, res- 
pectively. 

Letters from A. J. Dunning (Wellington, Som.) 
and P Yates (Worcester) tell of "communications 
satellites " operating around the 16 and 19 metre 
bands. It seems likely that the signals are 
emanating from practical joking pirates. Has 
anyone any further information? Another oddity 
is the Rhode Island Radio and Television Service 
reported in the evenings on 20 metres by R. J. 
Boorman of Newton Abbot. Is this another 
pirate? 

Returning to more normal things, E. Conduit 
gives details of this year's test transmissions by the 
International Committee of the Red Cross, Radio 
Geneva (66 Boulevard, Carl Vogt), using the 
S.B.C. transmitter on 7,210. Transmissions are 
from 0600 -0700, 1130 -1230, 1500 -1600, 2100 
-2200 on July 5th, 7th and 9th; September 21st, 
23rd and 25th; and November 22nd, 24th and 
26th. The programmes are comprised of ten 
minute French, German. Italian, English, Spanish 
and Arabic segments. Reception reports are veri- 
fied by a QSL card giving no details. 

European QSL's mentioned by E. Conduit are 
Radio Sweden (Box 955, Stockholm 1) with all 
details; Oy Yleisradio Ab, (Radio Finland), 
Unioninkata 16, Finland -date and frequency 
only; and R.A.I. (Casella Postale 320, Rome) - 
no details. 

Detailed information has been received from A. 
N. Speight (Blackpool) about Radio Portugal's 
DX club. Membership of the club entails sending 
in five correct reports on the station's Inter- 
national Service (not Portugese language) trans- 
missions, plus a fortnightly log to maintain stand- 
ing. Reception reports must state: 1 Date and time 
of reception indicating frequency; 2 At least five 
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MAIN LONDON AGENT'S I 
FOR CODAR EQUIPMENT 
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S.A.E. FOR DETAILS OF 
ALL EQUIPMENT 

LAFAYETTE HA 63 
COMMUNICATION 

RECEIVER 
7 valves + Rectifier. 4 Bands 
550 Kc /s -31 Mc /s. 'S' Meter - 
13F0 -ANL- Bandspread Tuning. 
200/250v A.C. Brand New. 
24 Gns. carr. paid. 

STAR SR 40 
COMMUNICATION RECEIVER 

4 Bands 550 Kc /s-30 Mc /s. 'S' 
Meter -BFO - ANL - Bandspread 
Tuning - Built in speaker, 200/ 
250v A.C. Brand New. 
18§ taus. Carriage 10/ -. 

STAR SR.600 AMATEUR 
COMMUNICATION 

RECEIVER 
New crystal controlled triple 
conversion de -Luxe 80 -10 Metre 
band receiver. Employs up -to- 
date design and techniques. 
95 Gns. S.A.E. for lull details. 

LAFAYETTE TE -20A R.F. 
SIGNAL GENERATOR 

120 Kc /s -300 Mc /s on 6 ranges 
Variable R.F. and A.F. outputs. 
Large clear scale. Size 71 x 101 x 
41in. 200/250v. A.C. operation. 
Brand New £12.19.6. Carr. 5/ -. 

OS /8BU OSCILLOSCOPES 
High quality Portable American Oscillo- 
scope. Sin. c.r.t. T/B 3c /s -50 kc /s X Amp: 0- 
500 kc /s Y Amp:0 -2 Me /s. Power requirements 
105 -125v. A.C. Supplied in "as new" condi- 
tion, fully tested. 
£25. Carr. 10 / -. Suitable 230/115v. Transfor- 
mer. 15/6. 

.50µA 
100µA .. 
200µA 
500µA 
50-0 ú0µ9 .. 
100-0-1110µA 
5000-500µA 
imA 

LAFAYETTE -46 RESISTANCE 
CAPACITY ANALYZER 

2 0F, 2,000 mFd, 2 ohms, 200 megohms. 
o, checks impedance. Turns ratio. 

Insulation 200/250v. A.C. Brand New. 
£15. carr. 7/6. 

TE -22 SINE SQUARE WAVE 
AUDIO GENERATORS 
Sine: 20 c.p.s. to 200 Kc /s on 4 bands. 
Square: 20 c.p.s. to 25 Kc /s. Output 

imp. 5000 
ohms. 200/ 
240 v. A.C. 
Brand new 
Guaran- 
teed. £15. 
Carr. 7/6. 

RKI40 STEREO TAPE DECKS 
WITH BUILT -IN PREAMPLIFIER 

4 Transistors, 4 Valves. Will record or 
playback 5 Track Stereo or Mono at 74 
or 31 IPS. 7fn. spool size. Twin meter 
level indicators, 4 inputs. Output 500 
MW. 40- 18,000 CPS response. Size 15 x 
10 x 61in., 200 /250 volt A.C. operation 
Brand New 42 Gns. P.P. 15/ , 

VARIABLE VOLTAGE TRANSFORMERS 
Brand New Guaranteed. Fully Shrouded. 
input 230v. 50/60 c/s output 0 -23v. 
1 Amp 24.10.0. 8 Amp 214.10.0. 
2.5 Amp 25.17.6. 10 Amp £16.10.0. 
5 Amp £9.10.0. 12 Amp £18.15.0. 
2.5 Amp Portable 20 Amp £32.10.0. 
Metal Case with Meter Fuses etc. 29.17.6. 

All Martin At diokits 
in Stock 

Mullard 
0081 
Two 
for 
S/- 

CLEAR PLASTIC PANEL METERS 
First grade quality. Moving coil panel meters, 
available ex- stock. B.A.E. for illustrated leaflet. 
Discounts for quautit v. Available as follows. 
Type MR 3SP 121 /32ín. square fronts. 
MIA .. .. 22/6 10V. DC .. 22/6 
5inA .. .. 22/6 20V. Is; 22/6 
1OmA 22/6 50V. DC .. 22/6 
511514 22/6 100V. DC ,. 22/8 
100i54 22/6 100V. 1)0 22/6 
150mA ,. 22/6 500V. DC ,. 22/6 

32 6 200in A ., 22/8 100V. DC 22/8 
29 6 5011514 22/6 750V. DC ,. 22/6 
27/6 500111Á 22/6 15V. AC 22/6 
25 - 750mA ,. 22/6 56V. AC 22/6 
29 6 1 -0-imA 22/8 150V. AC 22/6 
27 6 1A. DC 22/8 300V. AC 22/6 
2218 IA. DC 22/8 500V. AC 22/6 
22 6 5A. 1)C 22/6 "6" Meter unit 29/6 

3V. DC 22/6 
POST EXTRA. Larger size, available-send for lists. 

ILLUMINATED "S" METER. l'tlzin. square front. Cal. in S units. 8V. lamp. 
29/6. P.P. L-. Ditto 2 5 Il /in. square 39/6. P.P. 1/ -. 

AVO METERS 
Supplied reconditioned, 

guaranteed perfect. 
MODEL D. £8.19.6 
MODEL 7. £12.10.0 

Post & Ins. 5/- 

AMERICAN TAPE 
First grade quality American 
tapes. Brand new and guaran- 
teed. Discounts for quantities. 
3ln. 225ft. L.P. 4/- 
3fIn. 600ft. acetate mylar 10 /- 
5in. 600ft. std. plastic 8/6 
51n. 900ft. L.P. acetate 10 /- 
5in. 1200ft. D.P. mylar 15 /- 
511n. 1200ft. L.P. acetate 12 /6 
Olin. 1800ft. D.P. mylar 22/6 
7in. 1200ft. std. mylar 12/6 
7fn. 1800ft. L.P. acetate 15 /- 
7in. 1800ft. L.P. mylar 20 /- 
71n. 2400ft. D.P. mylar 25/- 
Postage 2/ -. Over £3 post paid. 

COSSOR 1035 DOUBLE 
BEAM OSCILLOSCOPES 
Guaranteed perfect order. £35. 
Carr. 20/ -. 

MODEL 210J 
2,000 o.p.v. 
0/10/50/500/2,500V. AC 
0 /10 /50 /500 /2,500V. DC 
0/2 Meg 0 
0 /250mA -20 to + 36dB 
49/6. P.P. 2/6. 

ARMY FIELD 
TELEPHONES TYPE F 
Generator Bell Ringing, 2 Line Connec- 
tion. With Wood Carrying Case. Fitted 
Batteries. Supplied Fully Tested 
24.19.6. Pair Carr. 5/ , 
LAFAYETTE 
HI -FI STEREO 
HEADPHONES 

1651 -25- 15,000 Cycles. Air Cushioned Headband 
with cable and overload Junction Box. Brand 
New Guaranteed. 82/6. P. & P. 2/6. 

TS -76 20,000 O.P.V. PUSH 
BUTTON MULTI -TESTER 
Large clear plastic scale, simple operation, D.C. 
volts up to 1.000v. A.C. volts up to 1.000v. Resi- 
stance up to 10 megohm. Current up to 250mA. 
Decibels, 20 to +36dB. Size 6111. x 43/1,In. x 21in. 
Complete with leads, batteries and instructions. 
ONLY £5.5.0. P. & P. 2/ -. 

TYPE 13 DOUBLE BEAM 
OSCILLOSCOPES 
Perfect order. £27.10.0. Carr. 20/ , 

SINCLAIR XIO AMPLIFIER 
IN STOCK. X10 Kit £5.19.6. 
Ready Built £6.19.6. P.S.U. £2.14.0. 

M ULTIMETERS 
Brand New -Fully Guaranteed. Lowest 
ever prices. Supplied with leads, batteries 
and instructions. 

MODEL PT -34 
1,000 o.p.v. 
0 /10 /50 /250 /1,000V. AC 
and DC 
011 /100 /500mA DC 
0 /I00K 
39/6. P.P. 1/6. 

MODEL ITI -2 
20,000 o.p. v. 
0/5/25/250/500/2,500V. 
DC 
0/10/50 /500 /1,000V. AC 
0 /50µA /25 /250mA DC 
0 /60K /6 Mego 
01 -.3mFd 
78/8. P.P. 2/6. 

MODEL AR -620 
20,000 o.p.v. 
0/10/501250/500/1.000V. 
A.C. and D.C. 
0/500 p.A10 /250mA 
OI10K /100K /1 Megn 
250pF- .O2mFd 
0 -500 Henrys 
92/6. P.P. 2/8. 

MODEI. Ni1-201 
30,000 o.p.v. 
0/.25/1/10/50/250/500/ 
1.000V. D.C. 
0/10/50/250/500V. A.C. 
0150µA110/250mA 
0/5K/500K/5 Meg fi 
99/6 P.P. 2/6. 

MARCONI TFI44G,4 STD 
SIGNAL GENERATORS 
85 Kc /s -25 Mc /s. Perfect order. 
£25. Carr. 30/ -. 

SILICON RECTIFIERS 
200 P.I.V. 200mA 2/8 
200 Y.I.V. 8 amp 518 
1,000 P.I.V. 850mÁ 7/6 
800 P.I.V. 500mA 5/6 
400 P.I.V. 3 amp 7/6 
400 P.I.V. 500mÁ 3/6 
150 P.I.V. 165mA 1/- 
70 P.I.V. 1 amp 3/8 
95 P.I.V. 3 amp 5/6 Post extra. 
MINE DETECTOR No. 4A 
Will detect all types of metals. 
Fully portable. Complete with 
instructions. 39/6 each. Carr. 
10 / -. Battery 8/6 extra. 
BEST BUY/ 
Send 1/- P.O. for full catalogue 
and lists. 
Open 9 a.m. to 6 p.m. Every day. 
Monday to Saturday. Trade 
supplied. 

-..(RADIO) LIMITED 
Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 

-34- LISLE STREET, LONDON, W.C.2- 
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RS.T. VALVE MAIL ORDER CO. 
Tel. MlTcham 6202 211a STREATHAM ROAD, MITCHAM, SURREY 

Mon. -Sat. 9 a.m. 
-5.45 p.m. 

Wednesday I p.m. 
Open Daily to Callers 

,1A2 el- 604.6 4/9 
003 61- 611E11 4/9 
A7 9 6B06 7/- 
05 61126 8/6 

1115 6BQ7A 7/6 
ILDJ 6%8 68117 10/8 
1N5GT al- 6BR8 718 

1:.5 61187 15 /- 
164 5l- 61(W6 8/6 
85 313 68W7 8/6 

IT4 2/8 604 1/9 
^A6 
_X2 2Ì8 

605G 
606 

4/- 
3 9 

1A4 3/8 608G 81- 
106 35 60060 2216 
3Q4 
35 

eÌ8 
818 

60166 
60W4 

81- 
14/- 

394 4/9 602 ß/- 
3V4 el- 606 9 

SÌ9 8/- 6E5 
5040 601 9- 
5V40 6F50 5/- 
Y3GT 6Ì8 6066 4/- 
Z40T 6F8G 516 

6130L2 10/- 6013 8/8 
A7 
A80 18/e 

6013 
6014 

5/- 
18 6 

6.4E5 418 6123 ale 
6.4E5 608 2/6 
6.8315 2/8 6H6 118 
6AM6 a/8 635M 616 
6AQ5 8/- 6J5G 5/8 
61.97 

28 
6J5GT 418 

6AT6 
816 65136 

8 
637M 

6AV6 6370 4/3 
6B7 6J7GT /- 
BB80 21- 6K6GT 61- 

611.711 5/- 
6 K7 113 
6K7GT 4/6 
6KSH 8/8 
61160 s/- 
6KSGT 81a 
6K'25 201- 
6L1 9/6 
6060 ?/- 
6L68 /8 
6Q7(1 5/6 
6Q7/YP 9/- 
68A7 /- 
6807 6/6 
68147 4/- 
68117 2/6 
6037 5/- 
68K7GT 419 
68L7GT 4/9 
68N7GT 4/- 
6807 6/- 
6U4GT 10/- 
61150 7/6 
6116111 81- 
6V60 8/6 
6V6GT /- 
6X4 a/6 
6X60 4/9 
6X6GT 7/6 
7B7 7/- 

7C6 l6Ì- 

7H7 6%- 
727 15/- 
787 
7E4 16/- 
9BW8 8/- 

1001 IQ- 
1009 19/- 
lo VI 12/8 
10L01110/- 
10913 1216 
11.4118 10/8 
12AT6 4/6 
12AT7 3/8 
19Ati6 5/9 
12.407 5/- 
12A X.7 4/6 
12EAii 8/- 
1111E0 4/9 
1111117 6/9 
12E1 19/6 
12J50'0 218 
12.5701 718 
12117(11 8/- 
1211801 91- 
12Q71':T 8/- 
128A7 818 
12607 3/6 
128167 2/9 
12837 8/9 
128117 2/9 
128117 5/- 
13D:i e/- 
19AQ5 7/6 
20111 10/- 
2002 19/6 
-002 11/- 
20L1 12/6 
2004 14/- 
3006 18/- 
25.5.6 816 
251.601 4/6 
2516 6/- 
96150 9/- 

2524 813 
2525 7- 
^_i7,0 8%8 
2807 6/- 
30015 9/6 
3005 9/- 
3UFL1 10/6 
301.15 121- 
30L17 1816 
311012 10/. 
30P19 14/- 
30PL1 11/- 
30E013 12/8 
301L14 12/6 
33A5 17/- 
3.51,6 5/9 
35W4 4/9 
3523 10/- 
35240T 8/9 
3516 5/6 
37 
2 4Ì8 

50136 8/6 
5005 618 
50006024/9 
50060T 8/- 
75 

éo 6%e 

86A2 1816 
150E2 11/6 
15004 1818 
801 

837 86 
866 10/- 
954 4/- 

5/- 111'`.. 7/- I:1'0 616 
5763 1016 I 7/9 I:r.>:1 4/- 
7193 1/6 141- El 91 3/8 
11004 8/3 1,.; 10 1' 15/- 114195 4/6 
90AV 15/- l'L\BCSO 6/8 111198 10/- 
9004.1 80/- 1iAF18 7/6 E11183 6/6 
900V 17/8 111191 á/- 1:1.184 616 
9001 1:11('.33 61- 1%L39 3/- 
ATP4 1/9 100241 6/6 EL3:1 17/8 
A'rPb 71- 11B046 6/- E084 9/6 
A197 4/8 11BF9;i 7/8 0.041 7/3 
AI:2 301- 11111149 5/9 EL42 7/9 
AC5 6/- 1181.1 17/6 ELIO 6/- 
AZI î/6 11111.91 10/6 NLS4 416 

l:CC81 2/8 11090 8/- 
110082 5/- E1.91 8/8 
E0083 416 111134 si- 
E0084 5/8 EM90 6/- 
ECC85 6/9 EMU 7/- 
110088 8/9 EM84 6/- 

8/6 E8Ú15098/- 

9/- 1188 6/8 
18/- B125 419 

8/I- 11240 5/8 
5/8 EZ41 6/- 
6/6 11280 6/8 
6/- 1181 8/6 
616 0Z30 8/8 
9/- 0232 

sfé 
81- H63 W- 
eb. HABC80 
6I- KT36 58/6 
6/6 11186 18/- 
8//- KT78 7/6 
41e KT81 10/- 
418 KT88 80/- 

AZ:tl 12/8 
01101 12/8 
C11102 5/- 
0123 Me 
CY31 10/- 
DACIO 7/6 
DAF91 8/8 
DAF96 8/- 
DCC90 7/- 
D1'33 si- 
0081 8/6 
DF02 8/6 
DF96 8/- 
01132 7/9 
DK91 5/- 
DK92 7/9 
DK98 6/6 
DL93 4/9 
DL93 8/8 
DL94 el. 
DL95 6/6 
DL96 6/- 
1311470 6/- 

ECF80 
ECF82 
E01121 
10335 
E0H42 
E01181 
ECH83 
E0L80 
EC1.82 
ECL03 
ECL86 
EF36 
EF37A 
2039 
EF41 
1050 
EF80 
EF86 

11'11v61 1 413 818 1' 00 ,1 813 
K'1'Z41 51- I'1 -1 0/0 l'i:l.° 

3/9 
951.4 19/- 1'V 6/8 001,3 319 

MIA 6/- 6/- C-P41 71- 
MR300 17/6 1'1-800 6/9 1 F40 8/- 
310.14 4/- 212 4/- I1.I7. 619 
179 15/- 2130 71- t Lwt 516 
X109 16/- 1105/500 011+40 77- 
5GT1 19/- 48/- C111 718 
Nl:T7 26/- 0130 10/- CI-41 4/6 
l'086 10/- 8041 1/8 4/9 
P048 9/8 8061 1/-' ::05/- 
P007 7/- 111 9/. (05l- 
9004 6/6 'l'1iO4 71- V'l25 12/6 
9CO3,0 8/8 T1141 201- VT31 80/- 
000180 101- 014 7/. 11110 101- 
90F80 6/8 019 2718 VUtll 8/- 
001,82 61- 034 101- VU I_0 101- 
PCF84 81- 1326 10/- V'1"::08 80/- 
PC1/86 8¡6 010 4/- W8111 6/- 
P00801 9/5 U78 5/9 X78 86/6 
000802 9/9 0191 111- X79 5966/- 

PCF80510/6 U251 11/6 X111-6 61- 
PCF80618/- 17301 18/- Xp1-5 SI- 
001880016/6 U408 816 X801-5 10/- 
PCL82 ale 0801 18/6 10397 8718 
P01.83 11- UABC80 5/6 VC11139A 
PCL84 7/- U1.742 7/- 2818 
PCL83 78 UBC41 6/6 11101011711 
rcl.9s 6/0 7/- 80/- 
PEN46 6/- 113080 5/9 VC11.617C 
PEN48 8/9 UBF89 8/8 80/- 
PL38 9/8 UBL21 1016 3FP7 89/- 
01,81 7/- 1.713084 8/6 5001 67/8 
PL82 61- UCC95 6/8 CVpbB 
PL83 61- 110080 8/6 14.0.0 
PL84 619 UCH21 7/9 ACB1:; 
PL600 14/6 1.1C1142 7/. 93.0.0 

SPECIAL 24 HOUR SERVICE Special 24 Hour 
OBSOLETE TYPES A SPECIALITY Express Mail 

QUOTATIONS FOR ANY VALVE NOT LISTED Order Service 
Postage 6d. per Valve. C.W.O. No. C.O.D. 

SETS OF VALVES 
DAF91, DF91, D1C91, DL92, DL94 .. .. Set of 4, 171- 
DAR/6. Dó'96. 01196, 01,96 .. Set of 4. 25/- 

BRAND NEW TRANSISTORS 
0035 10 /- 0079 6/- 008113 5/- 
0044 51- 0081 5/- 0082 6I- 
0C45 5/- OC8lm /pr 12 /6 00820 6/- 
0071 5/- 

NOW ADD F.M. RADIO to your MARTIN 
A UDIOKI T SE 

UNIT IS 
F M. Head 
& tuning 
condenser 

£5.12.6 

Sensitivity -20 micro -V 
for 20d13 signal /noise 
ratio: 5 micro -V for 40dB 

A.F.C. - ensures easy 
accurate tuning. 
Tuning -88 to 108 Mc /s 

Audio Response -Flat 
from 30 to 15,000 c /s. 

Controls -Tuning, and 
on/off with switch through 
stage for recording, etc. 

View above shows Units 15, 16 and 17 assembled. 
Below, the attractive escutcheon. 

UNIT 16 
I.F. Amp. £5.7.6 

UNIT 17 
Mounting drive 
escutcheon & 
controls 

£1.17.6 

SUPERB QUALITY FOR VERY MODEST OUTLAY 
From Radio and Hi -Fi Stockists Trade enquiries invited 

MARTIN ELECTRONICS LTD e h 
Str B2 Mddle t SLeworth 61 

T-UP 
with only 3 easy -to- assemble 

prefabricated units 

The unique and outstandingly successful system 
developed by Martin Electronics whereby pre- 
fabricated transistorised units can be assembled 
to make your own choice of hi -fi now brings 
3 further Units, No. IS, 16 and 17 to enable you 
to build a modern F.M. Tuner of exceptionally 
good design and performance. Intended primarily 

those who have chosen an Audiokit hi -fi 
set -up, the Tuner may also be used with other 
good amplifiers if desired. With a few simple 
connections, you will have a tuner of excellent 
appearance to please the most critical ear, yet it 
is surprisingly inexpensive. 

A whole range of Audiokit Units is available which 
you can assemble 
complete success. t As t k for the Audiok t it and 

teen. 

r 
MARTIN ELECTRONICS 

154 High Street, Brantford, Middlesex 
F.M. Tuner Leaflet Audiokit Leaflet 

Tick as required 

Name 

Address 

P.W.7 - 
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minutes of a spoken programme with details of 
items heard; 3 SINPO rating; 4 SINPO ratings of 
stations on adjacent frequencies; 5 Details of 
receiver and antenna and prevailing weather; 6 
They must cover transmissions beamed to the listener's area; and 7 they must be mailed within 
48 hours of the date in question. Reports should 
be sent to the International Service, Portuguese 
National Radio. Rua Sao Marcal, 1 -A. Lisbon, 
Portugal. Reports on Portuguese transmissions 
should be sent to Servicos Technicos; Emissora 
Nacional de Radiofusao, Rua do Quelhas, 2, Lis- 
bon. Portugal. 

Some of the information demanded by this 
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station is surely irrelevant and the conditions too 
stringent. DX'ers like to listen to the station as well 
as make lots of copious notes. Of course, a 
number of details must be sent to establish the 
authenticity of the report but this goes too far. 

Finally, Radio Iran. R Howard (Stockport), J. 
Worley and E. Conduit say that English goes out 
at 2000 on announced frequencies of 11,730/7,135, 
although E. Conduit does not think these are the 
frequencies actually used. A schedule forwarded 
by R. Firth gives these frequencies also. D. Owens 
(Ipswich) says the 25m.b. outlet is 11.715. So there 
you are, checking of this station still seems to be 
required 

The Amateur Bands -by David Gibson G3JDG 

Q 
UITE a good month with a good sprinkling 
of DX. The bands are improving, especially 
the h.f. bands. and even 10m opened up now 

and again. Reports indicate that people find it 
easier to listen on the h.f. bands. 

Top band -mostly Gs. Europeans and Ws for 
the vigilant around 1.800kc /s usually from 0300 
GMT on. Although the 160m trans -Atlantics are 
considered by many to be over, there are still a number of American amateurs trying their luck 
(and skill) on 160. Reports from listeners would 
he welcomed by these stations. 

Eighty metres has produced mostly Europeans 
but also a few Ws. Not many logs for this band and only the stalwarts keep at it. Times to listen for DX are from 2400 on. Írty metres, Sgt. Bob Garvey (Singapore) sums 
it up: "Still the playground of the Continental stations with occasional DX coming through ". The DX is there and through chinks in the noise will waft a VK or W or even a JA. Try around 2200. A good antenna is needed for this band. Twenty is going like a bomb! Times for DX depend on the particular continent but almost any hour of the day finds something of interest. 

Fifteen has been spasmodic but when it does open (which is quite often) almost anything can arrive. Times to listen are difficult to predict with certainty but around 1600 -1800 should prove fruitful. 
Ten metres is on the move. Occasional semi - local G stations are giving way to G nets (instead of 160 ?) and Europeans with the odd rare one popping up. Africa is getting quite common - ZE/ZS, etc. Just for the record 5AITK (Libya) was heard to say that Central and East African amateurs were giving R5 S9 plus to VK stations. Times to listen are afternoons and weekends, particularly Sundays from 1400. Now for some listeners' reports. 

Twenty Metres 
Stephen Shaw (HE30, 150ft longwire): a.m. - 

6W8.A(,. OX3LP, VE7BFN, CX2CO, OD5AX, 
KP4BL, 6Y5RD, YV5AL, W5HWR /P /VP9, 
PJ2AA, VP2GTA, YVILA, ZC4CZ, KP4CL. 

P. Collins, Leeds (Cossor AC464, 90ft long - wire): 0810 -2214 on a.m.- VK3MR, KL7DLF, 
VPSPR, ODSBU, FM7WN, F9YP /FC, VP3DU, 
W6HLH, W7RSP, 5Z4HT, COZAB, FORGO, 
PJ3AJ. 

Nick Roberts (G3UDE), on holiday in 
Cambridge, using two b.c. receivers, one to listen 
on and the other tuned to produce a beat note in 
the first. This gave him a b.f.o. and the following 
c.w. stations were raised on a 30ft wire thrown 
out on the roof between 2145 -j215: W3AQT, 
4OBM, 8NIB, 2LSW. IEVT, 3GJY, 9AW, 9BPW, 
K4OBM. 3MTW, VEIRB, YV2AH and KV4C1. 

D. Owens, Ipswich (BC342 -N, 150ft longwire): 
VK4FJ, 4XK, 2ACD, CR4AJ, KIPJC /KP4, 
9M2SR, 5A ITT, KP6UL, KC4BL, MP4TBN, 
ZC4CZ,' YV5AST, PY2PE, 5Z4AA, ET3DR, 
4X4DK, 9K2BY, 9Q5DO, ZM6AJ, VP4VP, 
KG4AM, KC4TL, KH6ADT, SVQWG. All s.s.b. 

A4552 (Surrey) using a CR100 and a joystick 
antenna with a 100ft feeder: VE3CVL, PY2CK, 
VOIDC, UOSAW, TN8BK, FM7WN, YV4BC, 
HI4XAB, PY6MW, WAOIYW, VK3MO, VE8SK, 
SVIBT, HPIAE, UD6KAK, UV3TP, 5H3BX, 
VE8ZZ. nearly all a.m. 

Alan Dailey, Leeds (R107 and a coat hanger!): 
KIIXG, UB5KFB, W2MG, 7Q7PBD, WA8DAZ. 
Inserting an ATU between the two brought in the 
following from 1810 -1820: KIDPR. IEUR, 
1SIRUA, WB2PPP, IIKMZ, VE3CT, ET3USA. 
Alan says this was a real eye -opener and suggests 
that we run a " coat hanger " competition, no 
lead or feeder of any kind between coat hanger 
and the input socket. Any offers? Using a 
crystal controlled converter and a proper antenna, 
Alan raised JA8HK. VU2NR, MP4MAH, 
FG7XR (Guadeloupe), PZIAX, KC4USB 
(Antarctica), KB6EPN (Canton Island), KC4USN, 
XEIYO, HK7AKV, ZPSCF, KH6BVS, VQ9HB 
(Seychelles), ZD5R, VK6XX, VP2GTA, HC8FN 
(Galapagos), KR6CA. EP2RW. TN8TD, TU2AW, 
M P4TBM. 

J. Ingliss (Alloa), with his faithful R1155 and 
66ft wire. 22ft high, reports on a.m.: W3HQY, 
2MM, WTI. KG4AN and VE8ML (who is 700 
miles from the North Pole and runs 750W to a 
dipole). 

K. W. Chattenton, Middlesbrough (HE40, 
14Mc /s dipole), on a.m. between 0030 -0630: 
DL4TX, OK2KBR, PAOJGA, DJ9RQ. OIGA, 
8R1. 9KH, GB3RAF, OK2KBR, MIZG (San 
Marino), F7DO, SM7CRW. 

J. Fletcher (Pontefract) sends in a huge log of 
over 100 G stations, all on phone. 

" Forty" is another forgotten 100kc /s where 
only the keen and determined SWLs can make the, 
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grade. If you can pull it in on 7Mc /s you can 
do it on any band. 

John Fitzgerald, Great Missenden (Hitachi 
WH837 eight -transistor portable, 20m doublet 
E/W 18ft high). During the CQ SSB contest - 
VK2UH, VK3AS, VK3ATN, DJ6EP /LX, 
HB9AFIQP, all around breakfast -time. Also 
ZS1XR. 

J. Ingliss logged on a.m. VK3ATN, YA4A, 
TF3AP, VP2GTA, VP2SM, UA4KED, GW3A. 

R. Garvey (Cheltenham) heard on c.w.: 
VJ 9FT, W3MFW, W3KT, WA4TRS, WIEVT, 
WB2NYN, WA2GTL, K2UCE, K8NVC, K3UKZ, 
VE1ZZ, VOIAW, LX1PH, SV1YY. 

Fifteen 
P. Collins (Leeds) on a.m. between 0930- 

2120: 6Y5XX, XE3AF, EL2I, TU2RB, ZP3AL, 
PY7VKN/P, 5X5JK, PZ1BE, W6FXZ, LU4FX, 
KqJLTL, CXZCN, YV5EG, PH3FL, MP4TBM, 
UA9VB. 

A. Trickey, Bristol (R208, 75ft longwire, 50ft 
high) on a.m. between 1340-1940: HI8JBA, 
HIBJSM, ZS1AB, PY1BYS, SV1DL, 5A5TE, 
HK4AVL, EL8C, ZC4MO, 9Q5RB, 5A1TK, 
K9QCB, W4NZS, YV5APW, VE3FBP, CN8BS, 
ZB1RM, OD5BU, ZE2KA. 

Alan Jones (Chertsey): 6W8AJ, ZP3AL, 
FM7WN, PY5EG, WA9GBB, CRSAS, KZ5MK, 
TR8AFF, CR7FR, ZS1AB, 9L1WN, SV1DL, 
5N2AAC, VW9CR, 4X4QE, YA1AW, 9X5AV, 
9K2AD, FG7XL, all a.m. 

BRS26813, Gloucester (S640, 90ft longwire), on 
c.w.: KR6MB, 5A3TX, PY2AHM, 9Q5QR, 
EP2RC, VO1AW, W5FGO/MM, W6HFB, 
5H3JJ, ZE4JS, UJ8KAA, 9KZAN, ZC4JU, 
OD5AX, W4KXV. 

Ten 
L. Cox, Pevensey (Heathkit Mohican and Hy- 

Gain 14AVS vertical antenna mounted at ground 
level), Sunday, 1100 -1215, all a.m.: HB9EF, GJ, 
MP, DJ9BF, 6EK, 2FL, I1BAE, LCF, BAD, FKF, 

PCR 
MODS 

AYE, APQ, CID, RTF, FGW, CTIML, DL9SL, 
6GC. 

Alan Jones (CR100, 100ft longwire) on a.m.: 
ZE2JA, CR7CZ, ZS6AMO, 9J2DT, DJ9BF, 
I1PES, ZIN, PLJ, BVP, BBR, ZSF, JY. How 
about a line from someone with a beam? 
News in General 

Twenty is good for the Far East in the after- 
noons-JA8HK, MP4MAM, VU2NR, heard 
1240 -1435. 5Z4FB used to collect bus tickets! 
Specials to listen for- KB6EPN (Canton Island), 
KC4USN and KC4USB in Antarctica, MIZG 
(San Marino), UAOs on Sakhalin Island, 
PY7BAL /¢ Fernando de Novonha (mainly 
7Mc /s), HKQQA (San Andres), KH6EDY (Kure 
Island). 

ZC4MO is 6,000ft a.s.l. on Mount Olympus. 
ZD5 and ZF1 are the new prefixes for Swaziland 
and Cayman Island respectively. VQ9HB is 

reported off on an expedition to Agalega, callsign 
VQ8BFA. Sao Thome will soon be active under 
CR5SP and VU2NRL is reported on Laccadive 
Island. San Felix CECXA and CEOAG are now 
both believed QRT. VR2EK is on Fiji and 
known to be active- s.s.b. on twenty. 

A number of readers complain about the 
number of bad c.w. signals heard. The two main 
moans are people who use bug keys badly and 
the chirpy T6 notes. Wonder if it's not partly the 
fault of the other stations who always send a T9 
report regardless? 

Contests this month include -4th -7th: CHC/ 
FHC /HTH QSO party. 6th: R.S.G.B. National 
Mobile Rally at Wethersfield. 7th: Saltash and 
District A.R.C. Mobile Rally. 12th-13th: 
National Field Day. 20th: Hunstanton Bucket 
and Spade Party, listen for the talk -in station 
around 1,980kc /s and the call to listen for is 

G3AMN /A. 27th: D.F. Qualifying Event. 
27th: Longleat Mobile Rally. July 4th: Fourth 
2m Portable Contest. Deadline for next month is 

July 1st. Please note that all logs must be listed 
alphabetically, 

Mr. W. V. Woods article under 
this title, which appeared in last 
month's Practical Wireless, 
aroused considerable interest. 
Many readers already own these 
ex- government communications 
receivers and in response to 
numerous requests for alignment 
details we publish the accom- 
panying table of frequencies and 
admustments. 

Model Band Generator 
setting 

Receiver Dial 
setting 

Tune 

PCR 
PCR2 
PCR3 

M.W. 
M.W. 

600 kc /s 
1,500 kc /s 

600 kc /s (500 m) 
1,500 kc /s (200 m) 

M.W. padder 
M.W. osc. and r.f. 

trimmers 

PCR 
PCR2 

L.W. 
L.W. 

171.4 kc /s 
300 kc /s 

171.4 kc /s (1750 m) 
300 kc /s (1000 m) 

L.W. padder 
L.W. osc. and r.f. 

trimmers 

PCR 
PCR2 

S.W. 15 Mc /s 15 Mc /s (20 m) S.W. osc. and r.f. 
trimmers. 
Fixed padder 

PCR3 S.W. I 

(120/43 m) 
2 Mc /s 
6 Mc /s 

2 Mc /s (100 m) 
6 Mc /s (50 m) 

S.W.1 padder 
S.W.I osc. and r.f. 

trimmers 

PCR3 S.W.2 
(43/13 m) 

15 Mc /s 15 Mc /s (20 m) S.W.2osc. and r.f. 
trimmers. 
Fixed padder 
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THIS MONTH'S 

COMPONENT BARGAINS 

486 Hors 11r Transformers. Standard type 
rn aluminium can with trimmers, size 11111. 
square, 1/6 each, 12 /- doz. 

46 Receiver /Tran(mitter. Complete except. 
for crystals packed with valves and com- 
ponents, easily buildable Into other gear. 
16/6, plus 6/6 carriage and insurance. 
Output Transformer, Standard pentode type 2/6, 04/- doz. 

Mallard 510, Amplifier chassis complete with 
inner Screening section, stove enamelled, 
7/0. Irloo 2/0 postage. 
Precision Wheatstone Bridge, OpportoNty 
to build 10001 wirr wound pot. 1.1 watt 
rating, 6/- only. Also 1011K 100 watt. 
American made, 16/ -, post 2/9. 
1010V Mains Transformer. American make. 
I Div. primary, £7.10.0. 

FINE 
TUNERS 

50 plc with cog 
spindle illes. 
1/e or 12/ dozen. 

PRACTICAL WIRELESS 

AUTOCHANGER BARGAIN 
Garrard Auto -Slim 

(7.Y . Record Changer 
q One of the nicest record changers 

that this famous company make - 
< Automatic selection of records 

which may be mixed -may also 
,j. be played manually. Finger tip 

adjustment of stylus pressure. 
Fitted with monohead -but 
pick -up wired for stereo - <.,.* - Suitable 200 /250 A.C. mains. 

l I' hiuet spare required 14/ x 
12 } in. with On. above and 

Olin. below. DON'T 61185 THIS 
0FLCIAL SNIP only £6,15.0 1pnet 
awl insurance, fi,ril. 

MAKING 

AN FM 

TUNER 
Available 
at present 
ill a very nice 
eadtolum.pla- 
ted F.M. Tuner 
chassis with holes 
punched for mile and 
other components, also 
a nicely printed perspex 
front, calibrated usual F.M. 
frequencies. Real bargain 6/8 + 2/- or with 
two -gang tuning condenser 10 /- + 2l- postage 

SELF 

ENERGISED 

TELEPHONES 
These require no bat- 
teries; in feet they 
have only to be con - 
arcted by a pair of 
wires. They can thus 
be fitted Into existing 
bell circuits. Results 
ore extremely good 
and maintenance 
costs are nothing. 

Handsets only 16/- each, post etc. 2/6. 
Two post free. 

Microphone 
Inserts 
American made. Dyne.. 
mie type. Real bargain 
at 2 /6. plue Od. postage. 

M ULTI -METER 
BARGAI N 

Model number h1Pd1K. Extra wide 
su -ale fitted corner wise for compact- 
ness, extra e eats as it uses I°' 

www.americanradiohistory.com

www.americanradiohistory.com


252 PRACTICAL WIRELESS July, 1965 

WIRECOMP'S BARGAIN STORE 
48 Tottenham Court Road, London, W.I 

Thousands of bargains: Transistor Radios- Record Players 
-Tape Recorders-Radlograms -Rock Bottom Prices 

FAMOUS MAKE TRANSISTOR RADIO 
THE "STELLA" 
7 transistor portable radio. Long 
Med. and Short wavebands. Fitted 
tone switch and sockets for per- 
sonal earphone and external 
aerial; chrome telescopic aerial. 
Uses four 1.5 v. torch batts. 
Plastic cabinet in beige and red, 
size 4 x 7 x Min. Excellent tone, 
lin. p.m. speaker. Comp with shoulder strap and external aerial. 
Full guarantee. List price 17 gas. 

WIRECOMP'S PRICE £9.19.6 P. & P. 5!. 

NEW SUPER MINIATURE POCKET RADIOS 
'l'I1E SINCLAIR MICRO -6. Self- contained pocket radio. Size 
only l'1, x l'I,o x ¡in. Complete with earphone and detailed con- 
struction data. Can be built for only 59/6 Mercury cell 1 /11 extra (2 required). 
THE SINCLAIR SLI.MLLNE. The new 2- transistor pocket radio 
size only 2# x lI x Min. Micro alloy transistorised and printed 
circuit. All components available separately. Easy to 49/6 assemble. Can be built for 
INTERNATIONAL BRAND TAPE -Fully Guaranteed 
MYLAR BASE ACETATE BASE 
Din. Triple play, 600ft. 15 /- 3in.- 150ft. 3/6 
4in. Triple play, 900ft. 17/6 3in.- 225ft. 4 /11 
Mn. Double play. 1,200ft. 15 /- lin.- 300ft. 7/6 
Mn. Triple play. 1,800ft. 351- 5in. Long play, 900ft. 10 /- 
53in. Double play, 1,800ft. 22/6 53m. Long play, 1,200ft. 12/6 
51ín. Triple play, 2,400ft. 45/- 7in. Stand. play, 1,200ft. 10 /- 
7M. Stand play. 1,200ft. 12/8 7in. Long play, 1,800ft. 15 /- 
7ín. Long play, 1,800ft. 19/6 P.V.C. BASE 
7in. Double play, 2,400ft. 251- Sin. Stand. play, 600ft. 8/6 
7in. Triple play, 3,600ft. 58/6 51in. Stand. play. 840ft. 11/8 

P. & P. 1/- extra per reel, 4 reels and over Post Free 

STEREO TAPE RECORDER SCOOP! 
ELIZABETHAN 
TYPE 
LZ 511 
A icily professional 
4- track, 3 speed 
Stereophonic Tape 
Recorder -at almost 
half price! 4 track record and replay -Mono or Stereo. 3 speeds -71, 33 1i 
i.p.s. -fast forward and rewind. Frequency response 40/16 000 c p.s. at 71 
i.p.s. Output 3 watts per channel to two Sin. x 5in, speakers in detachable 
enclosures. 2 Vu record level meters; tape position indicator and auto, tape 
stop; inputs for 2 microphones and '2 radio /pick ups. Controls Include: volume, 
treble /monitor. bass etc. -duplicated for each channel. Takes lin. spools. For 
200/250 v. 50 e.p.s. Maim operation. Overall slze (Including speakers) :C5 x 13 

x Sin. Brand new and guarani sol. List Pries S6 Ono. 

WIRECOMP'S PRICE 39Gns. Incl.'2 crystal mies, tape & spool, 
Carriage & Ina. 151- extra. 

ELIZABETHAN TYPE LZ 507 
High quality 4 -track Stereophonic Tape Recorder with unique "solid state' 
transistor circuit. Brief spec.: 4 -track recording, mono or stereo, 4 or 2 track 
replay; 3 speeds -70 31, 1# i.p.s.; fast forward and rewind; auto tape atop; 
output 2 watts per channel to two 7in. x 4in. speakers in detachable enclo- 
sures; frequency response 60 /14,000 c.p.s. at 71 i.p.s. Tape position indicator; 
2 Vu record level meters; volume and tone controls for each channel; input 
for 2 mikes and 2 radio /pick -ups. Takes 7in. spools. For 200/250 v. mains use. 
Overall size 2''d x 15 X 7lin. Brand new and guaranteed. Litt Prise 49 One. 

WIRECOMP'S PRICE 33 Gns. incf.2ystalmics., tape and spool. 
Carriagcre & Paokmg 15/- astre. 

PAMPHONIC HI -FI EQUIPMENT 
TYPE 3001 Integrated Stereo Amp. List price 838/10/0. WIRECOMP'S 
PRICE 23 On.. C. & P. 10/6. 
TYPE 1002A Control Unit. WIRECOMP'S PRICE 84/19/6. C. & P. 2/6. 
TYPE 1002B Control Unit /Pre -Amp. List Price 825/4/0. WIRECOMP'S 
PRICE 15/19/5. C. & P. 2/6. 
TYPE 2001A Pre. Amplifier. WIRECOMP'S PRICE 85 /19/6. C. & P. 3/6. 
TYPE 732A Switched Radio Tuner. WIRECOMP'S PRICE 86 /19/8. C. & P. 7/6 
All fully described in our advertisement in "P.W." April 1965. 

323 EDGWARE RD., LONDON, W.2. AMBassador 378 HARROW RD., LONDON, W.9. 
CUN953o 

am 
nls 

All Branches open all day Saturday Early closing Thursday Mail Orders to the above address for prompt service 

This is a page from our Catalogue. 

If you think that the other 
199 pages would interest 
you, send Coupon 
below, with 6/ P. 0. 

IIII1111111111nllmlltlllll llaa..w 

OME RADIO 
(MITCHAM) LTA.' 

NOIELECTROINTIC 
CONDEISEBS- 

Continued 

is 1 PF or 5 °6 111111 

Cöadéosets: 
Sher Mica (value given 3nPlC0f°Yads) Please write your name and address in block capitals 

350; tolerance 
1% above 50 PF (except where 

od' 

Visage I NAME. 

ADDRESS Car. No. Cß1. 

Value Price 
' 4.7 

82 
10 . 

12 

Value Trice. 
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4-o 
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100,1 HOME RADIO LTD., DEPT. PW. 187 LONDON ROAD, MITCHAM. 
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A COMMENTARY BY HENRY 

PRACTICALLY 
WIRELESS 

NO, don't look! Where is that 
circuit of the transistorised 

amplifier you meant to build? 
Or the table of wire gauges and 
turns ratios? Or even the list of 
station frequencies? 

To be sure, you will find 
them, or more accurately, fail to 
find them until you are search- 
ing for something else, at the 
back of the deepest bookshelf. 
This is the " H " Factor at work. 

That wise old saw: "Seek 
and ye shall find ", lacks . one 
qualifying word . . eventually 
We could even add a corollary ... "when the data is no longer 
wanted." 

The thought is inspired by a 
recent search through the 
archives to find a drawing which 
one reader required and which 
he thought appeared some time 
in '57. The fact that the dia- 
gram, when located, was totally 
unsuitable for his purpose has 
nothing to do with the case. 

But it illustrates the point that 
has exercised Henry land Mrs. 
Henry) for ages. How do you 
find vital references at the drop 
of a telephone pad? 

Do you rely on mad 
thumbing through one of the 
tomes which have become 
classics of the radio bookshelf', 
Or keep a neat folder of lettered 
indices that lead you straight to 
the correct bound volume? 

Either way, sooner or later 
the mass of accumulating infor- 
mation is going to overwhelm 
both you and the system. And 

Sorting out that pile of junk from this. 

then you are going to have the 
task of sorting the superfluous 
from the absolutely ineradicable -or, as Mrs. Henry would put 
it. " That pile of junk from 
this." 

There was the classic occasion 
when Henry just managed to 
save a priceless list of the first 
names nicknames and hobbies 
(for casual reference) of most of 
the Technical Editors in West 
Central. The fact that it was 
scribbled on the back of an old 
menu, and included such cryptic 
lines as: 

" Sam. S.S. Rad. Tech. Rev. 
(chrysanthemums) " and " Joe, 
Big -ead, Sparks Agency, 
(dames)," may have helped 
deceive modom about its price- 
less value. 

Some sense of value is 
imparted by the publishers of 
this magazine, who supply neat 
hinders and an index of many 
hack numbers. But although the 
sort of index that says: "3- 
Valve Super by F. G. Rayer, 
Page 956, Vol. 7." and goes on 
to cross -reference: "Authors 
-E.G. . etc." confirms what 
we already know, that F. G. R. 
is an industrious father -figure to 
we constructors, it does not tell 
us whether the interesting reflex 
circuit came in that particular 
article or the one about the 
earlier Super- Three. 

This is not to deprecate the 
publishers' aid.* But it does 
spotlight the vexing business of 
looking up reference you want 
when you want it, and quickly. 

One of our diligent contribu- 
tors, who shall he nameless (for 
once). has a filing system which 
makes me squirm with envy. No 
pile of dusty hack numbers in 
the corner of the second -best 
bedroom for him! He had a 
specially built annexe to the 
house, containing rows of for- 
midable steel filing cabinets. One 
felt that any part of any set, 

* Henry knows which side his 
bread is buttered! 

No. 11 

Fun Finding 
Out 

The nonchalant gent at the other end. 

back to when Marconi was a 
boy, could have been looked up 
between the cries of the nearby 
seagulls. 

At the other extreme is 
the nonchalant, not to say 
blasé, gent at the other end of 
the telephone when we asked a 
manufacturer for information. 
We feel that he has answered 
what we thought our unique 
query so many times that repe- 
tition quite audibly palls. He has 
no need to look anything up: 
his greatest trouble is keeping 
awake. We can almost hear hiyn 
thinking disdainfully: "these 
amateurs ... " If it was not that 
the call was costing us another 
half -dollar with every sentence 
we would be inclined to tell him 
we were in the trade before he 
was dry behind the ears. 

And, in fact, it is here that the 
practising radio engineer scóres. 
Working daily with the equip- 
ment. he tends to absorb a great 
quantity of data, almost without 
effort, and can tell you iñ the 
wink of a neon how many puffs 
make five. His index is in the 
mind. He is probably one of 
that panel of experts our Editor 
keeps on the end of his strings. 

But even his mental index is 
not going to help him when 
some reader wants to know the 
value of C77 in that circuit of 
an electronic egg -timer that 
came out in- in -oh, dear, when 
was it? 

www.americanradiohistory.com

www.americanradiohistory.com


254 PRACTICAL WIRELESS July, 1965 

BOOKS REVIEWED 
The following books are all published by the Radio Society 
of Great Britain, New Ruskin House, 28 Little Russell Street, 
London, W.C.I. All have the same format (91in. x 71in.), 
the number of pages and the prices being given individually 
below. 

O A GUIDE TO AMATEUR RADIO by Pat Hawker, 
G3VA. 

00 pages. Price 4s. post paid. 

WHEN your reviewer first started to get 
interested in amateur radio, a great number 
of questions came readily to mind. In fact, 

fresh ones arrived daily -in batches! The answers 
lay in a man who had the great misfortune to work 
in the same building, one " Bill ". 

A man of great knowledge (and suffering) he 
answered my daily barrage of queries straight off 

the cuff. However, he was human and humans have 
a limit. One day he threw in a few extra answers, 
too. The only printable portion of these extra 
pearls of wisdom was "and buy a good book". 
This offering is not only passed on but underlined. 
A simple book not too expensive and covering the 
basic fundamentals is, of course, the ideal. 

A Guide to Amateur Radio is just such a book, 
and the price brings it within the reach of every 
pocket. It contains a gentle introduction to trans- 
mitters, receivers, aerials, and includes much very 
useful information on the R.A.E., and gives a 
typical exam paper. 

Many of the circuits appear to be purloined 
from other R.S.G.B. sources but the only item 
which did give rise to disappointment was a two 
valve .battery circuit which I saw in a book on 
receivers some ten years ago, and this did rather 
suggest a book which had been made up of things 
gleaned from here and there, rather than a modern 
book written especially for the beginner. 

However, it does offer excellent value for 
money, and for those who like bargains it is 

definitely a desirable item. -D.L.G. 

THE RADIO AMATEUR EXAMINATION MANUAL 
by B. W. F. Mainprise, B.Sc. (Eng.), GSMP. 

60 pages. Price 5s. 6d. post paid. 

IN the pages of this magazine views are some- 
times expressed as to the desirability of the 
examination in order to obtain a transmitting 

licence. For those who would like to know more 
about this examination then the book under review 
is a very interesting and well written volume con- 
taining dozens of questions likely to be encoun- 
tered in the exam, followed by clear and concise 
answers. 

It was particularly pleasing to see that the 
thorny subject of interference had a whole chapter 
to itself. The last chapter consists of questions and 
specimen answers which should prove extremely 

useful. Other chapters take in receivers, semicon- 
ductors, aerials and propagation and calculations. 

For people who would like to become a radio 
amateur, and who need a boo:: devoted to the 
examination and nothing else, then this R.S.G.B. 
publication is undoubtedly a must, and at 5s. 6d. 
is an extremely good buy. -L.S.A. 

E COMMUNICATION RECEIVERS by G. R. B. Thornley, 
G2DAF. 

E 36 pages. Price 3s. post paid. 

READERS who listen on the short wave 
amateur bands are essentially interested in 

receivers, and here is a book written especially 
for them costing only 3s. 

Each stage is considered separately and the 
stages are then assembled into a full circuit 
diagram of a complete modern receiver. Photo- 
graphs of the completed project are also included, 
and these are a decent size, and so enable the 
various components to be clearly seen. There is 

also an alternative circuit using one of the Japanese 
mechanical filters currently available. 

In case you should find the finished receiver too 
advanced, or you perhaps already have a receiver 
which could do with " hotting up ", then you are 
catered for in a three valve crystal controlled front 
end. This book is worth every penny, and it is 

thoroughly recommended. Even if there is no 
intention to build, it is well worth having for the 
interest value alone. -- C.F.B. 

= S.S.B. EQUIPMENT by G. R. B. Thornley, G2DAF. 
E 24 pages. Price 3s. post paid. 

THERE are many different forms of modulation 
used by amateurs in their transmission. Ampli- 
tude modulation is by far the best and most 

common. This last sentence could have been 
written with confidence some years back, but today 
it would be a very silly statement to make. 

Listen on any of the amateur bands today and 
you will find that more and more are using single 
side band (s.s.b.). This type of transmission offers 
considerable advantages at a cost of slightly more 
complex circuitry. It follows, therefore, that a 
really good design is essential, and this is provided 
in S.S.B. Equipment. 

It consists of reprints from the R.S.G.B. Bulle- 
tins on an s.s.b. transmitter and a linear amplifier. 
There are full circuit diagrams together with 
details of alignment and setting up, and the design 
considerations for the various stages are explained. 

Also provided are photographs of the equip- 
ment, and the whole book is well sprinkled with 
diagrams. If you are interested in s.s.b. then this 
one is a must -C.R. 
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Here's vital time-saving data 

Çtl... y 4 II., -. 
w lwt+.irc¡1~ ^4.+lrrrK4` h¡ 
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to earn money for you I 
PROVE IT BY EXAMINING NEWNES RADIO & TV SERVICING - FREE 

See for yourself the wealth of time -saving and money- making information 
contained in Newnes RADIO & TV SERVICING. Produced by a team of expert technicians this 12th Edition provides all the CIRCUITS -DIAGRAMS -AND REPAIR DATA you need for servicing nearly 2,300 models 
including car radios, tape recorders, radiograms ... 1964 back to 1958. 
Complete in six sturdily -bound volumes it is essential equipment that will repay you over and over again. Nearly 60,000 sets of previous editions have been 
sold ... solid proof of its importance to you -the engineer in Radio and TV. 
Use this new edition for a week free. 

3,500 PAGES OF REPAIR INFORMATION FOR NEARLY 

2,300 Popular Models! 
DATA FOR OVER 90 MAKES 1964 BACK TO 1958 

Ace, Aerodyne, Ajax, Alba, Argosy, Baird, Beethoven, Berec, B.R.C., B.S.R., Bush, Capitol, 
Champion, Channel, Collaro, Cossor, Cyldon, Dansette, Decca, Defiant, Doric, Dynatron, 
E.A.R., Eddystone, Elmo, Elizabethan, Elpico, E.M.I., Emerson, Emisonic, Eumig, Ever 
Ready, Ferguson, Ferranti, Fidelity, Ford Motor Co., Garrard, G.B.C.,G.E.C., Gramdeck, 
Grdmdfg,H.M.V .,Invicta,K -B., Magnavox, Marconiphone,Masteradio, McMichael, Motorola, 
Murphy, National, Newmatic, Pageant, Pam, Perdio, 
Peto Scott, Philco, Philips, Pilot, Playmate, Portadyne, 
Portogram, Pye, Pye Telecommunications, Radiomobile, 

Raymond, Recording Devices, Rediffusion, Regentone, 
Retro, Revelation, R.O.D. ; Roberts' Radio, Soben, 

Sonolor, Sony, Sound, Spencer -West, Standard, 
Stella, Stereosound, Stuzzi, Thorn, Trans Arena, 

U.K.W., Ultra, Vidor, Volmar, Walter, 
Waltham- Standard, Zenith. 

TELEVISION 

RADIO 

RADIOGRAMS 

TAPE RECORDERS 

RECORD REPRODUCERS 

CAR RADIOS 

POST COUPON NOW FOR i days FREE TRIAL 
NO TRIAL CHARGE FOR CREDIT IF KEPT AFTER FREE 

ll under 21 your father must fill up coupon. 
fo: George Newnes, Ltd. 

15 -17 Long Acre, Full Name 
London, W.C.2. (BLOCK LETTERS) (Mr., Mrs., Miss) 

Please send Newnes 
RADIO & TELEVISION Address SERVICING without ob- 
ligation to buy. If you 
accept this application Tickv when aeelleebtf 
1 will post 161- deposit r The addrotrse left Is- 
8 days after receipt of Occupation My Property books, then 20/- 
monthly for 16 months, 
paying £16.16s. in all Signature - _._....... _. 

Rented entursIsted 

Parents' Bee 
-or return the books. 
Cash in 

Furnished Autes. 
8 days £16 16s. (RV)41/1299 Temporary Address 

L onim e 
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BRAND NEW AM/FM (V.H.F.) RADIO GRAM 
CHASSIS AT £13.13.0 (Carriage Paid) 

.0111, ini.1 coca 

elS 
Chassis size 15 x 6; x 5-tin high. New manufacture. Dial 14} x bu. a 2 

colours, predominantly cream. 200= 2.uOv. A.C. only. 
Pick -up. Ext. Speaker. Ae., E., and Dipole Sockets. Five pushbuttons - 
OFF L.W., M.W., F.M., and Gram. Aligned and tested O.P. Transformer. 
Tone control. 1000-1900 M.: 200-560 AL: 88-98 Mc's. Valves Z80 tact.; 
ECH81 EF89, EABC80, EL84, ECC85, 3 -ohm speaker required. 
10 x bin. ELLIPTICAL SPEAKER 25/- to purchasers of this chassis. 

TERNS: lO 
monthly payments of 12.4.0. Cheap 

Room oDipo Dipole for 
(Chassis) 

12/8. Feeder ed. Per Yard. 
ALTERNATIVE DESIGN. L.W. 1000 -1900 M.: B.W. (9.15 Mc /e); M.W. 

190475 M.: V.H.F. 87 -100 Mc /e.; Gram position. Otherwise similar to 

above chassis. Price £15.15.0 (earr. paid). TERMS: 68.10.0 down and a 

monthly payments of 12.4.0. Total H.P. price 618.14.0. Circuit diagram s; a. 

AMERICAN BRAND TAPE 
FULLY GUARANTEED AT RECORD LOW PRICES 

MYLAR BASE 12/6 
71n. Stand. play, 1,200ft. 19/6 7in Long Play, 1,800ft. 19/6 bin Double play, 1,200ft. 22/6 5992. Double play. 1,800ft. - 

22/6 71n. Double play, 2,400ft. 25/- 31_ Triple play, 450ft. (Plain white boxes) 
12/- 3}ín. Triple play, 600ft. (Plain white boxes) ..... ......... « 
14/- 4u . Triple play, 900ft. (Plain white boxes) .......... 22/8 Sin. Triple play, 1,800ft. (Plain white boxes) . «.. »« 42/- 71n. Triple play, 3,6001t. (Unboxed) 

ACETATE BASE 
Sin. Stand. play, 600ft. B/- MESSAGE TAPES 
7in. Stand. play, 1,200ft. . 11 /- 3in. Stand. play. 15085. 3/8 
lin. Long play. 900ft. . 10 /- 3in. Long Play, 225ft. 4/11 
S }la. Long play, 1,200ft. .. 12/6 8ín. Double PIa7. 30010 7/6 
lin Long play, 1,800ft. .. 15/- 

Footage 1/- per reel (4 or more poet free) 

SELF- POWERED V.H.F. TUNER 
CHASSIS. Covering 88 -95 Mc /e. Mullard ` 
permeability tuner. Dims. 8 x 6 x Sim ,' i,, 

I 
- 1 

ICI. high. Valves E0085 and 2- EF89'e plus , I _ jr 
2 diodes with EZ80 rectifier. Maim trans- 
former. Fully wired and tested ONLY `- 
18.17.6 (cart. paid). Room dipole 12 /0 "II -"" r - l'' 
Feeder Bd. per yard. 

"REALISTIC" . --- -= -- -- , 
'SEVEN' ( Adak. I` 

Transistor Superbet. 350 7 
Milliwatt output, 4 -inch speaker. 
All components mounted on a 
single printed circuit board 
size 51 x 5 /in. in one complete ..,_.,,_,_ --..- ̀ ":' 
assembly. Plastic cabinet, with - - -- .._. _T. 
carrying handles, size 7 x 10 x r_ - «., 
3 }in. External Socket for carts 
aerial. Ferrite rod aerial -w,- 
Price for the complete parcel, 
including Transistors. Cabinet, PP9 Battery 3/9. Data and instruc- 

Speaker, etc., and full Con- tiune separately 2 /6. Refunded if 

etruction Data: AeG 4 ell /le you purchase the parcel. 
MU. P. & P. 4/6. J - 7 Any parts supplied eeparateb 

4 TRANSISTOR 
N- .oik MINIATURE PUSH -PULL 

- ?. - 
\p'. AUDIO AMPLIFIER ''''" r ^'`'.:' HIGH IMPEDANCE 

PRINTED CIRCUIT. 4in. x 2 ¡In. x 1 9in. over transformers. Output for 

3 -ohm speaker. Suitable for microphone, record player, guitar and intercom. 
9 volt battery required. Frequency range 100 cps. to 25 Kcps. Push -pull 
output class B. Instruction sheet provided. Fully wired ready for use. 
Three types, 200mW, 361 -; 500mW, 41 / , 1.2W 67/8. (P. & P. 2/6 each). 

CM21 CRYSTAL MICROPHONE 
With S.5 mm. back plug. 12/8 (Poet 1/6.) 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mine. from Station and Bows). Aldershot .2:2240 

CLOSED WEDNESDAY AFTERNOON 
CATALOGUE 6d. 

aemat be ezeoard Ewen ~mum ardor 

An 

integrated 

hi -fi turntable 

unit from only 11 gns? 

YES! 
Only Goldring's 60 years of experience of making 

gramophone turntables and pick -ups could lead to 

a unit like this ...the ideal integrated turntable, arm 

and pick -up for do- it- yourself hi -fi aspirants... at 

such a modest price. Just look at the features of this 
remarkable G.66 unit: 
Silent, specially made Swiss mains motor. Pressed 

steel turntable on precision bearings evens out mains 

current fluctuations. Die -cast light alloy arm with full 
stylus pressure adjustment. Plug -in head shell, wired 
for mono and stereo, takes alternative pick -up cart- 

ridges. Eddy -current speed control (as fitted on some 

professional units) varies the four standard speeds 

by ± 10 %. Pick -up raising /lowering device coupled 

to on /off switch and idler -wheel disengagement 
mechanism. Deck size 12; "x 10'. 
See the Goldring G.66 at your dealers -or write for 
descriptive leaflet. 

THE GOLDRING G.66 

G.66/IVI X.2 £9.18. 8 + £1.12.4 P.T. £11.11.0 
G.66/CS.80 £10.10. 0 + £1.14.2 P.T. £12. 4.2 
G.66/CS.90 £12.12.10 + £2. 1.2 P.T. £14.14.0 

Goldring Manufacturing Co. (GB) Ltd., 
486 -488 High Road, Leytonstone, London E.11 

Telephone: Leytonstone 8343 
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GETTING STARTED WITH TRANSISTORS 

By Louis E. Garner, Jnr. 
Published by the Gernsback Library, New York, N.Y. Gernsback Library No. 116. 
160 pares. 7 Chapters. Size 84 x 54 in. 
Price y3.9S. (U.K. Agents: Modern Book Co. Price 28s.) 

THE other day a friend of mine went into a 
store to buy some metal rectifiers for a battery 
charger he was building. He had allowed 

plenty of room in the case for their large plates 
to fit in easily. He gazed in amazement when the 
assistant placed on the counter four tiny cylinders 
of metal with a thin wire sticking out of each end. 
My friend said credulously: " But they've got to 
take six amps! " The assistant smiled and said: 
" It's all right, sir, these will take up to 20 amps." 

That semiconductors are replacing valves and 
more conventional components in certain circuits is 
a fact and it is also certain that transistors with 
their family of brothers and sisters are coming 
more and more into the foreground each day. Many, 
like my friend mentioned earlier, are beginning to 
realise this and would very much like to know 
more about these fascinating devices but, after 
opening the odd book and finding themselves 
besieged with pages of higher maths, decide to 
stick to other things for as long as possible. 

If you are such a person then, alas, your last 
excuse for avoiding semiconductors is gone. It 
has been stolen by Louis E. Garner Jnr. and in its 
place he offers Getting Started with Transistors. I 
thoroughly recommend this book to anyone who 
has an elementary knowledge of basic radio and 
wishes to know all about transistors. So well does 
Mr. Garner write that at the end of the book one 
says to oneself : " So that's all there is to them " 
and a great feeling of shame descends for avoiding 
the transistor for so long. 

Everything is covered, from the way the different 
types are made to their function and circuit values. 
and not once does the author try to confuse or 
impress with mathematics. Also included is the 
" lowdown " on such frightening names as Four - 
layer Diode, Unijunction Transistor, Tunnel Diode 
and Silicon Controlled Rectifier. 

When I review a book I ask myself at the end : 

" Is this a book I can honestly recommend? Has 
it achieved what it set out to do, is it technically 
accurate and is it well written? " In this case the 
answer is " Yes " to all questions and a unanimous 
vote in favour for Louis E. Garner, 1nr.- A.E.B. 

S 

HOW TO BUILD TINY ELECTRONIC CIRCUITS 
By Morris Moses. 
Published by Gernsback Library, New York. N.Y. Gernsback Library No. 117. 
7 Chapters, 190 pages, $4 x S in. 
Price $4.15. (U.K. Agents: Modern Book Co., Price 30s.) 

MINIATURISATION is a word which seems 
to be creeping more and more into 
electronics and radio every day both in 

commercial and amateur equipment. 
With the coming of rockets and space travel the 

business of making smaller equipment has 
produced in its wake some fascinating techniques, 
and as a result a sort of wonderland in miniaturisa- 
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Lion has grown up. A peep into this wonderland 
is offered to anyone who cares to secure for 
himself a copy of the above book. 

You won't find any white rabbit or a caterpillar 
smoking a hookah but you will find that after 
reading it a pin will look more like a telegraph 
pole! Not convinced? Let's get aboard the 
magic carpet and travel to page 43 in our new- 
found Lilliputian world. 

Here is a picture of a small plastic tube 
container; by the side is a match. There's a tiny 
speck of dirt on the photograph but don't try to 
wipe it off because it is, in fact, not a speck of 
dirt at all but a transistor. For those who would 
like the vital statistics they are as follows: Length 
-slain., width hin., depth hin. The three leads are 
flat 1 / 100in, wide, }in. long and 003in. thick. The 
diodes aren't much bigger either, hin. long and 
;bin. diameter. It works out to around 1,400 to 
the ounce. 

Page 48 depicts an indicator lamp. Nothing 
special really except that it is in the process of 
being threaded through the eye of a needle! There 
are numerous circuit diagrams, an electronic wrist 
watch, a radio pill, in fact there are two complete 
chapters devoted entirely to practical projects. 

There is. however, one drawback which it is only 
fair to mention. This is an American publication 
and therefore all transistors and components are of 
American origin. For those with an equivalents 
list or sufficient knowledge then no great problems 
are likely to be encountered. 

For others it might be mentioned that it is 
possible to send to America direct for components. 
If this is done then the necessary forms may be 
obtained from the post office. How to Build Tiny 
Electronic Circuits is well worth reading and will 
certainly stir the imagination of prospective 
constructors. -A E R. 

FLASHING 

AHEAD... with the 

July 

PRACTICAL 

ELECTRONICS 

ELECTRONIC FLASHGUN 
PORTABLE STEREO 

RECORD PLAYER 

OTT SALE] JVTT3E1 17 

www.americanradiohistory.com

www.americanradiohistory.com


258 PRACTICAL WIRELESS July, 1965 

The magnet itself is attached to the body of the 
instrument by means of a shaped piece of 
phosphor bronze or similar material, screwed 
either side. A cardboard frame is made to fit 
snugly around the magnet and on this 100 turns 
of 36s.w.g. enamelled copper wire are wound. The 
ends are taken through to the slot as before, only 
here a cross -slot only is necessary if the magnet is 

large enough to require countersinking. (Should 
it be countersunk, screw retaining clip to top face 
as before.) 

A rectangular block of wood is hollowed out at 
the middle to take magnet plus former and 
winding. Formica sections are cut to line the 
sides of this and also a piece for the top but 
cutting in it a true rectangle the size of the magnet. 
Before sticking into place the top section of 
Formica place beneath this either a suitable piece 
of loudspeaker fabric, stretched taut to cover the 
rectangle exposing the magnet, or a very thin piece 
of fine loudspeaker cover -gauze countersunk into 
wooden frame. Types used on small transistor 
portables would be ideal for this. If fabric is used 
be sure that it is taut and that the adhesive does 
not get on to portion that will be exposed. Stick 
this down taut and wait until stuck before sticking 
top Formica. The wooden frame itself may be 
stuck to the Formica instrument base. 

by I. J. Kampel 

CONTINUED FROM PAGE 124 OF THE JUNE ISSUE 

THIS month a simpler hgad, using a single bar 
magnet as opposed to six individual vertical 
magnets, is described. The previous head is 

preferable for tone quality, though impressive 
quality will be obtained with the simpler head to 
be described. 

In the case of difficulty in obtaining six small 
magnets for the other type of head this is an easy 
alternative as bar magnets are comparatively easy 
to obtain. Dimensions are not given as you may 
have to make these fit the particular magnet you 
obtain. The distance from the top of the bar 
magnet to the strings should be about the same as 
recommended for the other head, however, the 
magnet extending at minimum +in. outside the two 
outer strings. See Fig. 13. , 

The Final Touch 

The final touch can make or break a good piece 
of craftsmanship. Bad lettering of the controls, 
for instance, sadly a point which often lets down 
the amateur. Letraset is the preferred method and 
a box of electronic lettering legends can be 
purchased from many drawing offices and is a 
sound investment. Pressure on one side of a 
lettered sheet transfers letters to the article to be 
labelled, it only being necessary to then fix them 
with a supplied lacquer (which is, incidentally, also 
ideal to paint the head with). With one player 
controls might be left unlabelled, but then there is 

always the danger of the battery being left on. 
A small rectangle of paper with the legend 

required carefully printed on, stuck down with a 
slightly larger rectangle of Sellotape, can look far 
better than a shaky paint job. 

The Hawaiian guitar is generally laid across the 
knees of its seated player and it is usual for this 
reason for them to have a foam underside. 
(Guitars!) The author purchased for half a crown 
a +in. thick foam bathmat which, cut up, served 
well. The outline may be marked with a ballpoint 
pen and can be cut quite easily with scissors. Be 
sure, however, to make the first cut of the scissors 
the last all the way round for a smooth edge. 
Stick this to the wooden underside of the instru- 
ment with Evo -Stik, remembering that a rectangle 
has to be cut out and stuck separately to the 
battery compartment cover. Holes should be 
made through this piece neatly to leave exposed 
the screw heads for battery renewal. 

Finally select two suitable matching control 
knobs to complete a professional appearance as a 
couple of dull black knobs will completely spoil 
the overall effect. The ones chosen for the proto- 
type were slim, tubular type with cream walls and 
a countersunk golden centre matching the edging; 
for the matching appearance well worth 2s. 
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THE MODERN WAY TO LEARN ! 

SLEEP LEARNING EQUIPMENT 
da I lock Tillle Sssilcll. IUI ii apc .,m rder. 47.150, 1-. & l'illnss Speaker, 41 F ,l f'. ../r. 

Complete (nliil. including re, wder. I' . I'. time swinCh and pIIIU`.r speaker £27.10.0 -/,; 

LISTEN TO THE WORLD on TELSTAR our I -VALVE 
SHORT WAVE RADIO 

Receives speech and music 
nom all over the world Price 
tncludeS valve and one coil 
covering 401(10 metres. Can 
be extended to cover 10-100 
metres_ Can be converted to 2 
or s valve and all -mains 
speaker use. 'Total Building 
fusers 35/- P. & P. 2/- 
All parts available separately. 

READY TO USE POCKET RADIO 
Covers Medium aA1,Y 9/11 waveband. No bt- 
teries needed. Cum- P. &. P. 2/ pletr with earpiece. 

BATTERY ELIMINATORS 
The ideal economical and sale way sr 1111111ìm, any TRAN- 
SISTOR RADIO, RECORD PLAYER. TAI'l'. RECORDER, AMPLIFIER, etc. requiring voltages _shown. 
TN-pen leailable: 9v.: 6v -: Ire, 'single output). Size 3; n 3 X ,in. PRICE 39/6 each. P. & P. 2/9. 
`'iv- . 0v.; by - ay. or 4'v. - 4(0. r'rwo sepiiate our puts,. 
Size 3 x 3 x 211. PRICE 42/6 each P. & P. 2/9. r Please stale output requlrIA. 

FOR THE CONSTRUCTOR 
Easy to build l'It1 :S'EAL RECEIVER. 8/6. P. l P. 2/ -. Cant to build l'ERSONAI. SET with earpiece, 27/6. P. n P. 2/ -. 
Eas>' to build 3- TRANSISTOR SET with speaker, 37/6. P. & P. 2/ -. .411 purls u1;11ì tub!r sepnru/rhr. 

R.C.S. PRODUCTS (RADIO) LTD. 
I I Oliver Rd., London, E.17. (Mail Order only) 

Export Trade Enquiries Invited 

SOLON jl* 

GETS THINGS 
TOGETHER 

FOR 
GOOD r 

SOLON ELECTRIC SOLDERING 
IRONS are made by AEI. Seven models 
suitable for all soldering jobs. The 15 
and 25 watt for radio work, the 65 watt 
for heavier duties. All parts are replace- 
able. Prices from 24/8. 

SOLON From your radio or 
electrical supplier 

TRADE MARK 
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TECHNICAL 
TRAINING 

in radio television 
and electronics 

Whether you are a newcomer to radio and electronics, 
or are engaged in the industry and wish to prepare 
for a recognized examination, ICS can further your 
technical knowledge and provide the specialized 
training so essential to success. ICS have helped 
thousands of ambitious men to move up into higher 
paid jobs -they can help you too! Why not fill in 
the coupon below and find out how? 

Many diploma and examination courses available, 
including expert coaching for: 

Institution of Electronics & Radio Engineers 
(Brit.I.R.E.) 
C. & G. Telecommunication Techns' Certs. 
C. & G. Supplementary Studies 
R.T.E.B. Radio /T.V. Servicing Certificate 
Radio Amateurs' Examination 
P.M.G. Certs in Radiotelegraphy 
General Certificate of Education, etc. 

Examination Students Coached until Successful 

NEW SELF -BUILD RADIO COURSES 
Learn as you build. You can learn both the theory 
and practice of valve and transistor circuits, and 
servicing work while building your own 5 -valve 
receiver, transistor portable, signal generator and 
multi -test meter -all under expert tuition. Three 
courses to choose from 

POST THIS COUPON TODAY 
for full details of ICS courses in Radio, T.V. and 
Electronics. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 171, Intertext House. Parkgate Road, London, 

S.W.I I 

Please send me the ICS prospectus -free and without 
obligation. 

(state Subject or Exam ) 

NAME 

ADDRESS 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
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WEYRAD 
TRANSISTOR COILS 
The P50 series remain the most popular and widely used components for Medium and Long -wave 

Transistors Superhets:- 514 ea. 
P50/ IAC Oscillator Coil for 176pFtuning ... 

517 ea. 
P50 /2CC 1st & 2nd I.F. Transformers . 

51- ea. 
P50 /3CC 3rd I.F. Transformers 

yin high. All mounted in individual cans thin. diam. x 4 
1216 ea. RA2W Ferrite Rod Aerial 208 pF Tuning ... ... 216 ea. 
1016 ea. 

,,, 916 ea. 
21- ea. 

LFDT4 Driver Transformers ... ... 
OPTIA Output Transformers 
PCAI Printed Circuit Panel ... 
Constructor's Booklet 

VALVE RECEIVER COILS 
Our individual "H" type iron -cored coils are without equal for the construction of a wide range of 

receivers. For the simplest T.R.F. sets covering one or more wave -bands the Aerial and H.F. Transformer 

coils are ideal. The standard superhet circuit using the ever -popular triode -hexode frequency change 

layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different 

bands ranging from 12.5 to 2,000 metres. For a really high -performance receiver an R.F. stage can be 

added by using the Aerial, H.F. Transformer and Oscillator Coils and a circuit is provided illustrating 

such a layout. 
H Coils 319 each. 

PLEASE NOTE OUR CHANGE OF NAME 

WEYRAD (ELECTRONICS) LIMITED 
RECENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Five lack sock- 
et inputs, four 
with separate 
mixing volume 
controls, and 
one input "straight 
through". All 
inputs are of 
very high sensi- 
tivity only 10 
millivolts input 
in required for 
ull output, 

making them 
suitable for all 
typen of guitars 
and n iicro- 
phones. Sep- 
arate Rase and 
Treble controls, 
giving a wide 
range of lift 

and cut. Separate master gain control. Tremolo speed and depth controls. 

speakers. 
Jack socket 

Valves usedtIn the 0 watt and 50 watts amplifier ECC83, ECC83 

ELS4, EL34, (2Z34. In the 15 watt amplifier ECC83, ECC83, EL84, EL84, 

EZ81. An extra valve ECC83 is used in the tremolo circuit. The chassis 

V complete with baseplate and is solidly made of 18 gauge steel. finished 

silver grey hammer. Sine 12 x 8 a 60 inches high. 

PRICES 
50 watt with tremolo £20.10.0 

50 watt less tremolo £19.10.0 

30 watt with tremolo £15.10.0 

30 watt lees tremolo £14.10.0 

15 watt with tremolo 212.10.0 

15 watt less tremolo £11.10.0 

Add carriage 10 /- any amplifier. Send for free desoriptive leaflet. 

CREDIT TERMS ARRANGED Export inquiries invited. 

STROUD AUDIO 
CASHES GREEN ROAD, STROUD, GLOS. Stroud 783 

RETURN -OF- POST 
ON CASH OR C.O.D. ORDERS 

AMPLIFIER KITS 
We have full stocks of all components for the Mallard 610, Milliard 3.3, 

Mallard 2 and 3 Valve Pre-amp. Mullard Stereo, Mollard Mixer. Fully 
detailed list on any of these sent upon request. Instruction Manual: All 
Mollard Circuits in "Circuits for Audio Amplifiers', 9/6 Post Free. 

LATEST TEST METERS envol er a c ái 
Cash Price Deposit Payments Price 

AVO Model 8 Mark III .. £24. O. 0 £4.18. 0 iii of 3512 £25.18. 0 

AVO Model 7 Mark II . £22. 5. 0 £4. 8. 0 12 of 3219 £24. 1. 0 

AVO Muitiminor Mark 4 .. 29.10. 0 £1.18. 0 17 of 1414 £10.10. 0 

1 3 . 1 9 . £3.19.8 £1.3.6 3of221- 24.9.8 
T M K TP5S .. .. .. £5.19. 6 £1.15. 8 3 of 31/4 26. 9. 6 

T M K 500 . £8.19.8 £1.15. 6 12 of 1318 £9.19. 6 

TAYLOR Model 127A .. 210.10. 0 £2. 2. 0 12 of 1518 £11.10. 0 

TAYLOR Model 88B .. £23.10. 0 64.14. 0 12 of 3416 £25, 8. 0 

GRAMOPHONE EQUIPMENT 
Credit Terms 

ALI, LATEST MODELS. ALL POST FREE Monthly 
GARRARD CHANGERS Cash Price Deposit Payments 
AUTOSLIM Mono 06 10 0 £1.15. 0 8 of 201 - 
AUTOSLIM AM Mono. .. £11 9 0 £2. 6. 0 12 of 16111 

AUTOSLIM AT6 Stereo /Mono £12 5 4 £2. 9. 4 12 of 18/- 
3000 LM 

stereo /Mono .. .. £12.15. 0 £2.15. 0 12 of 18/4 

A70 (Derain Cart/ 
Stereo /Mono .. £27. 5. 6 £5. 9. 8 12 of 401 - 

4HF PLAYER UNIT Mono.. £18.12. 8 £3. 8. 8 12 of 2415 

B.S.R. CHANGERS 
11A15 Mono £6.19.6 £1.14. 8 6 of 20 /- £7.14. 6 

ÚA15 Stereo /Mono .. £7.19. 8 £1.19. 8 6 of 2216 £8.14. 6 

UA25 Mono .. 6 £1.14. 8 6 of 801- £7.14. 6 

UA25 Stereo /ono .. . £7.19. 8 £1.19, 8 6 of 2218 £8.14. 6 

See our Gramophone List for details of Record Players and Transcription 
Units. 

ILLUSTRATED LISTS 

'1'12'1' i_E111. (:I;.t\[VI'llll,\l 1:01 ll't1 F.1 T. AMPLIFIERS. Any will 

Total 
Credit 
Price 

£7. 5. 0 
£12. 9. 0 
£13. 5. 4 

219.15. 0 

£29. 9. 8 
£17.19. 8 

uln,lv,:e l Int, are -a: all. , , Lf1PDSPEARERS, TAPE DECKS, 

WATTS RADIO (Order) LTD 
54 CHURCH STREET, WEYBRIDGE, SURREY 

Telephone: Weyhridge 47558 - 

Please note: Postal business only from this address 
Callers welcome by appointment 

_CLOSED FOR ANNUAL HOLIDAYS: AUGUST 7th to 30th_ 
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Final Notes 
If the amplifier used has a pronounced hum 

caused by mains a small value capacitor between 
the chassis of the guitar circuit and the strings 
themselves will reduce this hum in most cases but 
only when the player touches the wires, actually 
or through the " steel " earthing it. This may be 
done with a 0.5µF capacitor linked from chassis 
to the tailpiece securing screw which projects 
through into the channel. 

If the channel is widened a little where this 
screw comes, enough to allow power and head 
leads to pass at either side, a longer screw could 
screw right through to the wood below the 
channel, a better solution than a false screw into 
a wooden block. 

This method of reducing mains hum is not 
encouraged and it is advisable to cure this in the 
amplifier itself rather than by the above method. 

The output socket of the guitar should be 
connected by light, but not too small, microphone 
coaxial to the amplifier input. No intermediate 
matching transformer is involved. 

The pick -up head need not be in the position 
described, though this position gives a mellow tone 
suited to the instrument. As the head is moved up 
from the end of the fingerboard (24th fret) towards 
the bridge the tone becomes much sharper, reach- 

Cardboard 
former . 

Winding Magnet 

Phosphor bronze 
securing clip 

rt.--Countersunk 
if necessary 

L _Ji 
Fig. 11: How the bar magnet is mounted and clamped 

down. 

Phosphor bronze 
securing clip 

- 1t 
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ing a final twangy quality. Where two, three or 
even four pick -up heads are to be seen on an 
ordinary guitar to make use of this quality, only 
one head is to be found on normal Hawaiian 
guitars. Of late, however, it has become common 
to have Hawaiian guitars with two fingerboards, 
the whole unit duplicated and linked, here, of 
course, using two heads, one per unit. Heads may 
be placed at an angle to the strings but here, of 
course, magnet centres have to be adjusted to 
match. 

Some players prefer the strings as close to the 
edge as possible and one method of doing this is 
to place all six winding keys on one side, though 
making the instrument longer, allowing it to be 
tapered more. Certainly the end strings should not 
be any further in from the edge than as described 
in the article. The author preferred the more 
pleasing appearance as described, giving a very 
playable instrument, but for those that would 
prefer it some Hawaiian guitars are box shaped at 
the bottom end with, as in a guitar, a narrow 
fingerboard running up to a head holding the 
winding keys. If making the instrument for a 
musician rather than oneself it is advisable to 
check which form he would prefer. Some 
musicians would prefer the frets to stretch the full 
width of the fingerboard. If edging is used to 

Fine 
mesh 
gauze 
or fabric 

Fig. 12: The appearance of the new finished pickup looking 
straight down on to the strings of the instrument. 

gminil mum 

eth l 

End strings 

Gauze 

Formica 
edgings 

Windy g Cardboard 
former 

Bar 
magnet 

Formica 
base of 

instrument 

Wires from Central 
slit winding to pre-amp 

Clip -fixing Base of 
screw instrument 

Fig. 13: A cross -sectional view of the complete pickup assembly. 

wooden 
frame 

www.americanradiohistory.com

www.americanradiohistory.com


262 PRACTICAL WIRELESS July, 1965 

The author's original instrument. 

mark the frets as described in this article, and if 
they were stretched the whole width, this would 
cause a ribbed edge. Sometimes the steel is, when 
playing the end strings, actually tilted over a..d 
slid along the edge of the instrument. It will 
readily be seen what a hamper a ribbed edge 
would be and hence frets in this case have either 
to be countersunk or painted. Coloured tape is 
perhaps one easy solution. 

The output from the internal preamplifier gives 
a reasonably high impedance output at around 
600mV and is suitable for feeding either a valve or 
transistor amplifier. 

The Strings 
Steel Hawaiian guitar strings must be used for 

this instrument. There is a different set of strings 
for the Hawaiian guitar to the ordinary electric 
guitar, so make sure that you get the right ones. 
The reason for this is that on a Hawaiian guitar 
the strings are tuned differently to those on an 
ordinary guitar, those on a Hawaiian guitar being 
so tuned that a chord is obtained when the steel 
is straight across the strings. Suitable strings are: 
Cathedral Hawaiian guitar strings and will be 
obtainable through any music shop or, failing this, 
the British Music and Tennis Strings Ltd.. London. 
Prices vary for different strings, ranging from 11d. 
for the first (treble) string to the sixth (bass) string 
at 2s. 4d. The most common tuning for the guitar 
from sixth string to first is: 

EAEAC#E 
and certainly the strings for this tuning are the 
easiest to come by. 

Tuning 
If a piano is available then this may be used to 

tune each string to its correct pitch. See that the 
strings go in in their right places. The largest, the 
sixth, a large wire -wound string, is closest to you, 
and they decrease in size, two more wire wound 
then three wires to the first. The usual tuning 
method with an ordinary guitar is with a pitch 
pipe, which consists of a metal tube which when 
blown emits the required note. A tuning fork is, 
of course. an alternative. A pitch pipe or fork 
for E. A and C# willl enable each string to 
he tuned, remembering that the different E's and 
A's are in different octaves. Three pitch pipes will 

serve for this or another alternative, though 
expensive (14s. 6d.), a chromatic pitch pipe, which 
is variable over all notes. 

Tuning may be accomplished, however, with 
only one pitch pipe, tuning one string to this and 
the others to it. Here is how it is done and this 
tuning is in many ways preferable to other 
methods. 

Start at either end, we shall start at the first 
string, which should be tuned to E, and adjust 
tension on its key until this string is tuned to E. 
A pitch pipe or tuning fork will give you this. The 
steel is not yet on the strings. When the first 
string has been tuned forget about pitch pipes, etc., 
and pick up the steel. Place the steel directly over 
the third fret so that it covers all the strings except 
the first and then tune the second string to the 
same note as that of the first. Hence the steel over 
the third fret on the C# string gives E. When the 
second string has been tuned place the steel over 
the fourth fret, covering all strings except the two 
previously tuned (cover sixth, fifth, fourth, third) 
and tune this string, the third, to the open second. 
Next place steel over the fifth fret, covering only 
untuned strings, and tune the fourth string to the 
open third. Then cover sixth and fifth strings with 
steel over seventh fret and tune fifth string to open 
fourth. Finally, steel just on sixth string above 
fifth fret, tune sixth string to open fifth. Fig. 9 
on the Blueprint of last month summarises this. 

Playing the Instrument 
This is your problem! This article only intends 

to tell you how to make the instrument, not to 
play it. It is best to obtain a book if no tutor is 
available. Basically, however, the steel is slid up 
and down the strings, the fingers of the left hand 
trailing on the string behind it. Oscillating move- 
ments about one point cause a tremolo effect and 
striking a chord across whilst bringing the steel up 
towards the bridge causes the rising crescendo 
associated with this particular instrument. Unless 
the proper device, a plectrum, is used for plucking 
the strings. inferior results will be obtained. As 
mentioned before. it is common to use three of 
the type that push on two fingers and the thumb 
of the right hand, the thumb chiefly managing the 

-continued on page 266 
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DESPATCH-TODAY?- PHONE- NOW! 
NEW ELECTROLYTICS FAMOUS MAKES DE LUXE RECORD PLAYER KITS 

Autoohaage 2 -tone 
Cabinets 17 x 15 x 
Bain. High flux 
loudspeaker, 3 watt 
2 valve 2 stage 
amplifier ready built. 
Quality output. Volume 
and tone controls. All 
items fit 
together 
perfectly 
Special in- 
structions 
enable ass- 
embly in 
80 minutes, 
only 5 wires 
to join. 12 
months' written guar- 
antee. 
AUTOCHANGE KITS Complete -as above. 
B.S.R. Monarch £1610.0 P.P. 5/- 
Garrard Autoslim 210.19.6 P.P. 5/- 
OR SEPARATELY 
Cabinet with board 14 x 13in, 23.8.8 P.P. 3/6 
Amplifier with speaker 22.12.6 P.P. 8/6 
AUTOCHANGERS (Stereo 15/- extra) 

H.S.R. UASS Superalim 25.19.6 P.P. 8/8 
Garrard Autoslim Mono £8.10.0 P.P. 8/6 

Garrard ATS, £8.10.0; ATO, 210.10.0, P.P. 3/6 
SINGLE PLAYERS 

Garrard SRP10 auto stop 24.17.6 P.P. 2/e 
E.M.I. Auto Stop Model 03.19.6 P.P. 2/8 

Q MAX CHASSIS CUTTER 
Complete die punch Allen screw and key. 

I4 /6 I -¡;in. 18'- Irin. 2216 
fin 1416 lit -in. I8f- tin. 34'3 
win, 1516 Ikin. 18 /6 231yin. 37'9 
tin. 1519 l'' -in. 20'- 2 }in, 441 
in, 18r- I }in. 2016 lin.sq. 3I'6 

CRYSTAL MIKE INSERT'S 
limn, dia. x din. 6/6; lin. dia. x r / in. 7/8 
ACOS MIC, insert tan. dia. x Dn. 8/8 
Coils Wearite "P" Type. 4/- each. 
Osmor Midget "Q" type, from 4/-. 
Repanco DRIt2. L. and Med. T.R.F. 
with reaction, 4/8. Ferrite Aerials, M. 8/9: M. and L., 12/6. 
Osmor Ferrite Road Aerials, L. and M. 
for transistor circuits, 10 /- each. 
Ferrite Rod, 8xtin., 6xlln.,6xs¡ 

r 

ln.,3 / -ea. 
H.F. Chokes, 2/6. Osmor QCI, 6/9. 
T.R.F. Coils, A /HF, 7/- pair: HAX, 3/6. 
Test Prods, 2/8. Set Trim Tools, 3/ -. 
Neon Mains Tester Screwdriver, 5 / -. Multicore Solder, 6d. yd. Dispenser, 2/6 

MINIATURE PANEL METERS 
Size tain. sq. Precision Jewelled 2% 

I mA .. 27/6 50µA .. 35/6 
S mA .. 27/6 501µA 29/6 
300V .. 27/6 "S" Meter 32/6 

MOVING COIL MULTIMETER TK "Oa 
0- 1000v. A.C. /D.C., ohms .0 -100k. etc., 49/6. 
VALVE HOLDERS. Int.. Oct. or Mazda Oct., 6d. 
B70, BSA, B80. /MA, 9d.; B7G BOA, with can 1/6. 
Vramic EP50, 11 t., B9A, 1 / -. Valve plugs B70 

BOA, Int. Oct. 2 /:s. 

1965 RADIOGRAM CHASSIS 

Three Wavebands. Five Vases ECH81. 
Long. bled., Short. EF89, EBC81. EL84, EZ80. 
12- months guarantee. A.C. 200 /250 s. Ferrite 
Aerial, 5 watts. 3 ohm. 13;in, x lin. high x 5in. 
deep. Dial are 13 x 4in., horizontal working. 
Aligned, calibrated. Chassis isolated from mains. 

BRAND NEW E9.15.6 Carr. 4/6. 
Matched speakers Bin. 17/8; 10in. 25/ -; 12in. 30/ -. 

ARMSTRONG; ItADIOGR.A \( 
CHASSIS VIIF -FM and Medium Nave 
model 127M 226.10.0 or Stereo £37.10.0 

RETURN OF POST DESPATCH 

TUBULAR TUBULAR CAN TYPES 
1/850V 2/- 100/25V 2/- 8/000V 9/- 
2/350V 2/3 250/25V '2/6 16/000V 12/- 
4/850V 2/3500/12V 2 /616+ 16/500V 7/8 
81950V 2/3 1.000115V 2/8 32 +32/350V 6/6 
16/450V 3/- 5; 13/450V 3/8 52 +32/450V ó/- 
82/450V 8/9 8 +10/450V 3/9 50-r- 50 /350V 7/- 
25/25V 1/9 16 +18/450V 4/8 84 +120/350V 11/8 
50 /50V 2/- 22 +32/350V 4/6 100 +200 /575V 12/0 

PAPER TUBULAR$ 
350v. 0.1 9d,; 0.5. 1/9. 1 mid. 8/ -. 
500v. 0.001 to 0.05 9d; 0.1 1 / -; 0.25 1/8; 0.5 2/8. 
1,000v. 0.001, 0.002, 0.005, 0.01, 0.02, 1/8; 0.03, 
0.1 2 / -; 0.25, 0.5 8/ -. 
2,000v. 0.005, 0.01, 0.02 2/8; 0,05 8/6. 

SILVER MICA (tolerance 10'1, 2.2 to 47pF, 1 / -; 
ditto 1% 50 to .01mfd, 1 / -; 1,000 to 5.00)1 pF, 1 /9, 
1 -rumics 500V, Ipl' to 0.01 mid., 9d. each. 
TWIN GANG. "0 -0" 208 pF + 176 pl', 10/8; :pis 
pk' miniature, 19/ -; Oli pl' standard with trimmer,,. 
9/8; midget. 7/8; midget with Gillum., 9 / -; 500 pl', 
low motion, standard, 9/-; small 3 -g5ng 500 05% 

19/9. Single '0" 365 pF, 7/8 SHORT WAVE. 
Single 10 pF, 25 pF, 50 plr. 75 pF, 100 pF, 160 pl', 
5/6 each. Can be gauged together. Couplers 9d, each. 
TUNING AND REACTION. loo pl.', Son PF, 
500 pF, 3/0 each, solid dielectric. TRIMMERS 
Compression ceramic, 311, 50, 70 pl., 9d.; 100 pl'. 
130 0F, 1 /8; 205 pP 1 /8; 000 pl-. 750 pF. 1/9 
Trimmer with knob 1)100 pl', 2 /.. 

MAINS TRANSFORMERS Pnsmge 2 each. 
STANDARD 250 -1025u. 80mA. 6.3 v. 3,5 a. 
tapped 4 v. 4 a. Rectifier íi.3 v. 1 a., 5 V. 

a. or 4 v. 2 a., 22/6. ditto 350 -0 -350 ,, 29/6 
MINIATURE 200 v. 20 niA, 6.3 0. 1 a, 10/8 
MIDGET, 220 v. 45 mA, 6.3 V. 2 a. 15/6 
SMALL, 300 -0 -300, 70 mA, 6.3 v. 4 a- , 19/8 
E.M.I. 280 -0.280, 100mA, 0.3 v. 3.5 0.6.3v 1 ia. 17/8 
HEATER TRANS., 6.3 v., 11 a. 7/8; 4 a. -, 10 /8 
Ditto, tapped 1.4, 2, 3, 4, 5, 8.3 v., 11 a. , 8/8 
GENERAL PURPOSE LOW VOLTAGE 2 amp. 
3, 4. 5, 0, 0. 0. 10. 12, 15, le, 24, 30 v. 22/8 
1 amp- version, taps up to 60 v. .. 29/8 
AUTOTRANSFORMERS, 150 w. , . 22/8 
0. 115, 200, 230, 240 v. 500 w. 32/8 
MOLLARD "510" Mains Transformer .. 33/6 
TRANSISTOR, 9v. SOmA. 1; o 1; o lin. ,. 7/8 

SURPLUS 2 -VALVE GRAM, AMPLIFIERS. Selves: 
1.11035 Rectifier and PC1,02 Triode /Pentode giving 
31 watts output. Overall sloe 5in. high s limn. x tin. 
deep. Each amplifier New and Tested supplies: 
complete with valves, 3 ohm outpdt transformer 
tone and volume on /off controls. ONLY 37/8. 
P.P. 2 /ti. Completely rca,)v for use 200/250v. A.C. 

TELESCOPIC CHROME AERIALS, 12 to 33mn., 8/8. 
TRIPLEXERS Bands I, D, III, 12/6, COAX PLUGS 1 / -. 
LEAD SOCKETS, 2/ -; PANEL SOCKETS, 1 / -. 
OUTLET BOXES (Surface or flush). 4/. each. 
BALANCED TWIN FEEDER yd., Od., 80 or 300 ohms 
TWIN SCREENED per yd., 1 / -, 80 ohms only. 

THE "INSTANT" BULK TAPE 
ERASER AND RECORD HEAD 
DEMAGNETIZER. 200/250 v. A.C. 35'- 

TRANSISTOR MAINS 
ELIMI NATOR PPl -9v, PP9-9v. 2916 

DOUBLES, 42/8, PPI +í'P1, PP9 +PP9, l'P41 
11+ Ili. Same vùe as batteries. 

WEYRAD P50 COILS 
Ferrite aerial 12/6; Osc. P50 /1AC 5/4; it 
and 2nd I.F. P50 /2CC 5/7 each; 3rd I.F. 
P50 /3CC 6 / -; Driver Trans -LFDT4 9/6; 
Printed Circuit 9/6: 35 ohm Speakers, 51n, 
17/6: 6 x din. 21/ -; Book, 2/ -, 
NEW MULLARD TRANSISTORS 
Holders 1/3; OC71, 8 / -; 0072, 7/6; OA210, 0 /8; 
0081, 7/8; AF115, 10/8; AF114. 11/ -; OC44, 8/ -; 
OC45, 8/ -; 0C171, 9/ -; - 

0C170, 8/8; AF117 
9/6; OA81. 3/ -; 0026, 12 /8; 11E100, 10 / -, 
Min. Condensers 0.1 mFd., 30 v- 1/3; 1, 2. 4, 5, 8, 
18, 25, 30, 50, 100, 500, 1,000 mFd.. 15 volt, 2/6. 

Volume Controls 
Linear or lug Tracks 
Long spindles, Midget 
5 K ohms to O Meg. 
I.S.. 8/ -. D.P. 4/0. 

80 CABLE COAX 
Semi -air spaced lin. 

41) yds. 17/8. 
60 yds. 25/ , lid. yd^ 
Ideal 625 lines. 

BAKER'S SELHURST 
LOUDSPEAKERS 
12m. 15w. Stalwart, 3 or 15 
ohms, 45- 13,000 c.p.s., 
mow lines .. 5 ens. 
12in. 25 watt Guitar Model 
15 ohm, 20- 10,000 o.p.s. 
Bau Res. 80 c.p.s. 12,000' 
lines.. .. .. 5 gns, 
12m. Standard H.D. 20w. 
40- 14,500 c.p.s. .. 7 gus. 
12in. De Luxe 15w. 25- 
17,000 e,ps, dam 9 gus, 
I2m. Bass 25w. 20- 18,000 
c.p.s. 17,000 lines 12 gus, 
15in. Auditorium, 35w., 20 o.pe. to 12 ke /s. 18 gua. 
15in. 50W Guitar Model, 20 -10 kels. .. 18 ans. 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short circuit, or 
tubes with tailing emissions. Full 
instructions supplied, mains input. 
(Optional 21% and 50% boost. 
2v.. 6. :3v. or 12.Ov. State voltage 
required. ('RICE 15 /6- 

LOUDSPEAKERS, P.M. 3 OHM FAMOUS MAKES 
21.in., 3111., 4in.. 5in., 7 x 4in. 15/8 each; Sin., 17/8; 
6.iin 18/8; 101n., 30/ -; 12in. 30/- 115 ohms, 85 / -i, 
Lí x 6íu., 22/8; S o 3in., 21/ -; 9 Oin,, 21/- EMI 
13 x tiro. 11)01. ceramic magnet, 45/ -. 
WAVE- CHANGE SWITCHES. 2 p. 2-way or 2 p. 
0-way: 3 p. 4 -way or 1 p. 12 -way. 4 p. 2-way or 4 p. 

Way, 3/8 ea.. 8 I. 4-way, 2 wafer. 0 /8. 
WAVE -CHANGE "MAKITS" available, I p. 12 -way, 
2 p. 6-way 3 p.4-way 4 p.:1 -way 6 p. 2 -way. Fit. Pries, 
1 wafer 8/0; 2 wafer 12 /e; 3 ou/ e 16 / -. Extra waters 
3/8 each, extra Tong shafts 2/- extra. 
TOGGLE SWITCHES, s.p., 2/ -; d.p., 3 /8; d.p,t., 4/ -. 

BOOKS Please add postage 
Transistor Audio Amplifier Manual 6/- 
Shortwave Transistor Receivers .. 5/- 
Beginners' Modern Transistor Sets, 7/6 
Sub- miniature Transistor Receivers 5/- 
Boys' Book of Crystal Sets .. ., 2/8 
"WAN"' Radio Valve Data . 7/6 
High Fidelity Speaker Enclosure .. 5/- 
TV Fault Finding.. .. .. 6/- 
Mallard Amplifier Manual . 8/8 Radio Valve Guide, Books 1, 2. 3, 
4 or 5 .. .. .. , 5/- each 
Practical Radio Inside Out .. .. 3/6 
Transistor Communication Sets .. 6/- 
Transistor Controlled Models ,. 7/6 
International Radio Stations .. 2/6 

JACKS Standard open -cirerait 2/6, closed circuit 4/6 
Gnmdig type 3 -pin 1 /8; Standard Lead Type 6/- 
Phono Pings 1/- Socket 1 / -, Banana Plugs 1/- 
JACK PLUGS- Screened 3 / -. Grandig 3 -pin 8/8 
BULGIN NON -REV PLUGS and SOCKETS P74, 
2 -pin 4/3; P73 3 -pin 4/6; I'l94 6 -pro 8/8; P466 12/6 
RESISTORS- Preferred 

v 
lues. 10 ohms to 10 meg. 

} w., } w., 1 w., 20 %4d.; li w., 8d.; 2 w., 1/ 
HIGH STABILITY; ., 1%, 2/ - Preferred values 
10 ohms to 10 meg. Ditto 2%, 10 ohms to 22 (M. 

10 watt} WIRE -WOUND RESISTORS ' { 1/9 
5 watt 

15 watt 10 ohms-6,800 ohms 2/- 
10 K 15 K., 25 K., 10 w. 1/- 
MAINS DROPPERS Midget. With sliders. 0.3a. 
1 K 11.20., 1.2 K., 0,15 a., 1.5 K., 0.1a., 2 K., 6/- 
each. Line C;rd 1011 ohms ft. 3 -way, 1/- ft. 
Wirewound Ext. Speaker Controls 100 8 / -; 250 8 /8. 
WIRE -WOUND POTS 3 WATT Pre -set Min., TV 
Types. All values 10 ohms to 25 K., 3/- each. 30K., 
4/ -. (carbon :I0K to 2 meg., 3/ -). 
WIRE -WOUND 4 WATTS. Pets. Long Spindle. 
Value 50 ohms to 50 K., 8/8; 100 K., 7/6, 
SPEAKER FRET Tygatt various colours, 52ín wide 
from 10/- ft.; 26in. wide from 5/- ft. Samples B.A.E. 
EXPANDED METAL Cold 12 x 12, 8I -. 

ARDENTE TRANSISTOR TRANSFORMERS 
D8085 7.3 CT,1 Push -poll to 3 ohms output 11/- 
D3034 1.5:1 C.T. Push -pull Driver 11/- 
D3058 11.5:1 Output 3 ohms, 11/ -: D1001, 12 /- 
0239 4.5:1 Driver; D240, 8.5:1 Driver 11 /8 
TRANSISTOR POTS 5 K Switched VC1545 5/3 
SUB -MIN EARPIECE Xtal or magnetic 7/6 
8UB -MIN JACK AND PLUG 2.5 or 3.5 mm., 3/8 pr. 

I3,T.H. TAPE: MOTORS 115 v. A.C. 
28 w'. 12/6 pair, for 200 /250 V. (in series). i 

Blank Aluminium Chassis, 18 s.w.g. 
4 sides, riveted corners, lattice fixing 

Stereo LIS 10/6; DP. 14/- Low loss Sd is 
holes, 211n. sides, 7 x 4M., 5/6; 9 x 711). 

L lo +t m. A/log. 4 - low loss Duc /s 6 d. 6 /6' 11 x 7in., 7/6: 13 x 911)., 9/6; 14 x 
g I g / y 12/6.; 15 x 14ín., 15/ -: 11 x 311. 6/6. 

Export: Send remittance and extra postage no C.O.D. CALLERS WELCOME 

RADIO COMPONENT SPECIALISTS 
wt ,t I,.., guarantee with every purchase Buses 133, 68 pass door. S.R. Stn. Selhurat 

337 WHITEHORSE ROAD 

WEST CROYDON .114%47615 

P.P. Charge 1/6. FO/l List I1.. C.OA. 216 extta- 
1 
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v(v 

k UNUSUAL 

SINGLE SPEAKER 

SYSTEM 

A 

CONCRETE 

COLUMN 
An inexpensive col- 
umn speaker con- 
structed from a 
concrete pipe and 
fitted with a good 
Bin, or 10in. unit has 
attracted much in- 
terest and admiration 
because of its clean 
open sound. 
Complete kits of 
wooden fixtures are 
available including 
absorbent wadding_ 

and diffusing cone. 

Price £3.15.0 for 8" model. 
Recommended 8" unit -Super 8/RS/DD 
E6.14.2 including purchase tax. 

Price L4.18.0 for 10" model. Recommended 
10" units -Super I0 /RS ¡DD £I0.18.8 
Golden 10 /RS /DD £7.17.5 
10" Bronze /RS /DD [4.12.9 

Prices include purchase tax. 

Suitable concrete pipes can be purchased \ 
from builders' merchants at about 12/6 
and 17/6. 

Descriptive leaflet free on request from: 

IDLE, BRADFORD, YORKSHIRE 
Grams: Wharfdel Bradford 
Telephone: Idle 1235'6 

Dept. P 

WHARFEDALE WIRELESS WORKS LTD 

July, 1965 

f%lTAll 
5pwos 

SAYE! 
IDEAL FOR POWER TOOLS 

JUST 

ONE Pt 
adjusted in seconds 
to fit any of 

5.S'OCKETS! 

Fits 13 A. fused 15 A. 
3.pin IS A. 3.pin 15 A. 
2 -pin or a S A. 2 -pin ... 
costs... 

ONLY 12/6 
Get one now from any 
good electrical or radio 
dealer, hardware store, 
etc., or if in difficulty 
write to: 

FITTALL PLUGS 
Coastguard Rd., Larne, N.Ire. 

RADIOS & PROJECTORS' 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

SETS llib, 185, 1T4. 384, 3V4. DtF91, DF91, DK91, DL93 DL94. Se, I 
4 for 16/-. DAF96, DF96, DK96, DL98. 4 for 2418. 

1A7GT 7/6 
11150T 8/8 
1H6GT 8/- 
1E5 419 
185 3/9 
1T4 2/87H7 
2P 19/871"4 
3A5 819 
3Q4 4/10 
384 4/91'LA1 
3V4 5/6 
SU4G 4/6 
5Y3GT 5/312K76T 
5Z4G/OT8/- 
8/30L2 8/9 
CALS 2/- 
6AM6 219 
6AQ5 8/- 
6AT6 4/- 
O13A6 4/925U4GT10/8 
611E6 4/9 
6806G 12/ 
6B116 5/. 
6BJ6 5/6 
13BW6 7/9 
6FL'i 3/8 
6F14 9/- 
8370 4/8 
6K70 1/6 
6580 4/3 
61i86T 7/8 
6P28 9/6 
6Q7G 4/9 
6Q7GT 7/9 
68L7GT 4/9.4C1VP212/6 
68N7GT 4/9 
6V8G 3/9 
6V8GT 8/8 
8%4 319DAI39 

616GT 813 
7136 1119 
7137 8/- 
7C5 719 
7C6 719 

5/9 
5/6 

lO1.D13 7/8 
e-'ATT 3/9 

G 5/8 
12A1,7 4/9 
12AX7 4/9 

4/9 
12K8GT 8/9 
12Q7GT 413 
19B060 819 
20P4 18/6 
70P5 11/8 
25L6GT 419 

30C18 9/8 
30E5 8/6 
30FL1 9/6 
30L15 10/3 
30P4 13/8 
30P19 13/6 
30PL1 918 
30PL13 10/9 
30PL14 11/8 
35A5 14/- 
351.60T 6/3 
35W4 4/9 
35Z01T 5/6 
53KU 8/8 

1336 4/8 
CL33 9/6 
CYl 12/6 

7/8 

DAF91 3/9 
DAM 8/- 
DCC90 8/9 
DF33 8/- 
DF91 2/6 
DF9G 81- 
DH76 3/6 
1)1177 4/- 
DES 12/6 
13532 8/- 
DK9I 4/9 
DK92 8l- 
DK96 6/8 
D7.33 7/8 
1)1 .35 6/9 
DL97 9/9 
DL94 8/8 
03.96 8/- 
DM70 4/11 
DY86 8/9 
DY87 8/- 
EABC86 61- 
EAF42 8/- 
EB41 4/- 
EB91 2/. 
EBC3S 5/- 
EBC41 7/3 
EBF80 61- 
EBF83 7/8 
EBF89 8/8 
EBL21 10/8 
EeC40 6/9 
ECC81 9/9 
ECC82 4/9 
ECC83 7/- 
50084 6/8 
5LC85 8/3 
5CF80 7/8 
ECF6'1 7/3 

ECF86 10/9 
ECH35 8/- 
ECH42 818 
ECH81 6/6 
EC1183 8/6 
ECL80 613 
ECI.62 7/8 
EC3.86 816 
EF39 3/9 
EF41 6/8 
EF80 919 
EF85 5I- 
E586 7/- 
EF89 4/S 
EF91 2/9 
El 92 2/6 
EF97 7/6 
F.P183 7/6 
EL38 11/9 
EL41 7/8 
EL84 5/- 
EL95 5/6 
E1434 7/11 
E1680 6/8 
EM81 7/8 
EM84 8/3 
5E87 7/- 
EY51 . 8/- 
EY86 516 
E240 8/9 
E241 8/6 
5100 4/- 
5281 4/6 
FW415008/3 
GZ33 1418 
0237 8/9 
KT32 4/8 
KT76 8/. 
MF140015/- 

MU14 6/- 
5718 4/10 
N108 7111 
OD3 4/6 
0Z4 418 
PC95 819 
PC97 7/- 
PCC84 5/6 
PCC89 9/6 
PCF86 6/11 
PCF82 6/9 
PCF84 7/9 
PCF88 916 
PCF805 916 
PCL82 6/11 
PCL83 9/- 
PCL84 8/8 
PC1.85 8/6 
PENA4 618 
PEN383 9/6 
PEN4VA 

19/6 
PEN36C15/- 
PL36 8/9 
PL.81 7/- 
PL.82 6/6 
PL83 6/- 
FL84 6/3 
P175 7/9 
PY32 9/- 
FY33 9/- 
PY80 5/3 
PY81 5/9 
PY82 5/- 
PI 83 5/9 
FY88 7/3 
PY800 6/6 
TH2IC 9/8 
TR23:+ 7/9 

U25 8/8 
U26 8I9 
1747 8/6 
1149 9/8 
U50 5/3 
UV 4/8 
U54 8/9 
U78 3/9 
1:191 30/- 
11281 8/6 
1i291 9/- 
U301 11/9 
V801 16/9 
UABC80 6/9 
UAF42 7/9 
UBC41 8/6 
U11081 7/3 
UBF80 8/- 
UBF89 819 
UCC84 8/- 
UCC85 8/9 
UCF80 8/6 
UCH42 7/8 
UCHel 7/- 
UCL82 I8 
1/C1.83 919 
UF41 7/3 
UF89 6/3 
V L41 7/8 
UL44 161- 
UL84 813 t Y21 7/- 
UY41 419 
UY85 5/8 
VP4B 12/8 
W76 3/8 
W77 2/8 
X79 28/- 

READERS RADIO 
24 COLBERG PLACE, and at 85 TORQUAY GARDENS, 
STAMFORD HILL I REDBRIDGE, ILFORD 
LONDON, N.16. STA 4587 ESSEX. CRE 7441 

Postage on l valve 9d. extra. On 2 valves or more, postage dd. per valve extra 
Any Parcel insured against Damage in Transit 6d. extra. 
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DIRECTION FINDER 

-continued from page 216 

Construction 
The entire receiver must be completely screened 

and the original was built into a wood case lined 
with thin aluminium sheet. An aluminium front 
panel completes the screening but note that 
magnetic metal of any kind must not be used for 
screening and this includes internal mounting 
screens and brackets, etc. 

The layout of the receiver is shown in Figs. 5 
and 6 and calls for little explanation except that 
it should be followed as closely as possible. The 
assembly of the aerial tuning capacitor mounting 
and coupling is shown in Fig. 7. Note that the 
r.f. /oscillator and aerial tuning capacitors have 
slow -motion ball drives. 

The connections to the printed circuit board 
(PCB) C14 and C15 and point B are shown in 
Fig. 6. The remaining connections are (C) the junc- 
tion of RI (PCB) and R2 (PCB), (A) h.t. rail 
(negative) (PCB) and (D) h.t. positive rail (PCB). 

The Telescopic Aerial and Compass 

The telescopic aerial mounted at one end of the 
case is an optional fitting and is brought into 
circuit when the band switch is in position 2. The 
aerial is then connected to the ferrite aerial coil and 
can be used to increase the overall sensitivity, thus 
making it easier to find and tune a particular 
beacon. Once this is done the band switch must 
be set to position 3 (DF) and the telescopic aerial 
closed up. The ferrite aerial will then require 
slight retuning before taking a fix. 

The position and mounting of the compass 
requires careful attention and must be at the end 
of the case opposite the loudspeaker. The position 
shown in the diagram was found satisfactory gut 
it may be necessary to apply compass correction or 
to make a graph showing any errors introduced by 
the presence of the ferrite aerial rod and the 
loudspeaker magnet. 

Next Month 
The concluding part of this article deals with the 

operation of the receiver and includes further notes 
on calibration, etc. 

A STEREO EXPERIMENT 

-continued from page 229 

hand corner with the cone facing into the corner 
and set the box so that the speaker is at the same 
height from the floor as the bass speaker. The 
treble unit stands on top of the middle unit facing 
the ceiling. The internal speakers of the v.h.f. set 
must, of course, be muted. 

For purposes of setting up choose a concert of 

music with plenty of range -a Berlioz or Mahler 
symphony could hardly be bettered. By carefully 
adjusting your tone controls you can put your 
'cellos and double basses to the right and the 
violins out on the left, and when solo voices or the 
piano join the concert they tend to be in the centre. 
I do emphasise the word " tend " because sopranos 
in particular sometimes give the impression of 
walking up and down whilst performing. In the 
event of disappointing results check your speaker 
impedances and phasing. 

This is not, of course, stereophony, but until 
stereophonic broadcasts are with us it is a great 
improvement on simple monophony and will 
certainly stimulate the desire for the real thing. 
It is also not to be confused with high fidelity, a 
quality which is not obtainable as cheaply as this. 

But in some applications, particularly in small 
rooms, it might be considered more practicable 
than high fidelity, since the problem of standing 
waves is less acute due, no doubt, to the wider 
distribution of sound. 

IO + IO STEREO AMPLIFIER 
-continued from page 240 

increase the margin of stability. The o/p trans- 
former will therefore depend upon the critical and 
financial status of the individual constructor. 

The other point the author would like to expand 
upon concerns the input sensitivity which, at 1.4V 
r.m.s., is not unduly high. The sensitivity can be 
increased to 700mV r.m.s. by decreasing the 
feedback by 6dB from the original 18dB, at which 
level the amplifiers are still singularly free from 
hum and noise, though it is inadvisable to decrease 
the feedback any further, since the hum and noise 
level rapidly deteriorates. Similarly the input 
level can be raised to 2.8V r.m.s. by increasing 
the feedback by 6dB to 24dB, though again it is 
inadvisable to alter the feedback any more, since 
one then runs the risk of instability. 

THE RESULTS 

It was Mrs. Beeton, I believe, who once said 
that the proof of the pudding was in the eating 
thereof. So with these amplifiers. In the author's 
living -room, which measures 26ft x llft 6in. x 8ft, 
it produces noises of a most pleasing nature. One 
has to be definitely anti -social before any traces 
of roughness can be detected and then only on 
sustained peaks. This is due to the regulation of 
the power supply allowing the h.t. voltage to drop 
and the author can, regretfully, suggest no simple 
cure for this short of stabilising the h.t. line, 
though this should not deter constructors who like 
their music at a more reasonable level, for the 
sound output will then depend on the ancillary 
equipment. If this is of a reasonably high quality 
satisfaction. in the words of the advertising 
fraternity, is assured. 

www.americanradiohistory.com

www.americanradiohistory.com


266 PRACTICAL WIRELESS 

ACTON, BRENTFORD AND CHISWICK RADIO CLUB 
Hon. Sec.: W. G. Dyer, G3GEH, 188 Gunnersbury Avenue, 
Acton, London, W.3. 

At the meeting on 15th June. there will be a discussion on 
QSO's and QSL cards opened by GSZA. This should be of interest 
to all those hoping to obtain an amateur licence. 

Meetings are held at 66 High Road, Chiswick, London, W.4. 
AMATEUR RADIO MOBILE SOCIETY 
Hon. Editors: Maurice (G3NMR) and Sylvia Margolis, 95 

Collinwood Gardens, Ilford, Essex. 
On Saturday /Sunday, 22nd /23rd May, the Society held its 6th 

International Mobile Meeting at the US Air Force Base, Barford 
St. John, Oxon. 

One of the main features of the event was the Trade Show, which 
is now the largest exhibition of amateur communications equipment 
outside London. 
BASILDON AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: C. Robertson, G8AAO, Milestone Cottage, 
London Road, Wickford, Essex. 

Members were entertained to a film show by courtesy of AEI 
Ltd., on 27th April, and a discussion was held on 17th May on the 
Club arrangements for the R.S.G.B. N.F.D. 

The next meeting will be at the Van Gough on 15th June when a 

'Ragchew will endeavour to answer members' queries. 
The Club is trying to arrange for RAE classes to be held this 

winter and anyone interested should contact the Hon. Sec. at the 
above address. 
COVENTRY AMATEUR RADIO SOCIETY 
Hon. Sec.: A. J. Wilkes, G3PQQ, 141 Overslade Crescent, 
Coundon, Coventry. 

At the meeting on 3rd May, Alan Wilkes, G3PQQ, gave a lecture 
entitled "Communications Receivers ", and on the 10th May, 
G2ASF (Club callsign) had a night on the air. 
DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: F. C. Ward, G2CVV, 5 Uplands Avenue, Little- 

;over, Derby. 
On 19th May there was a d.f. practice night with a social evening 

end ragchew for non -participants. The following week, J. Anthony, 
G3KQF, gave a talk on the Basic Principles of Television. On 2nd 
'June there was a surplus sale and on 9th June, there will be a dis- 
cussion on the preparations for National Field Day. 

Meetings are held in Room No. 4, 119 Green Lane, Derby, and 
start at 7.30 p.m. 
GUILDFORD AND DISTRICT RADIO CLUB 
Hon. Sec.: N. Birch, G3KMO "Sorrento ", White Lane, Ash 
Green, near Aldershot, Hants. 

Recent meetings have included lectures on Aerial Systems by 
*G2FXO and Early Radio Equipment by M. Child. Some Mullard 
films were also shown. 

July, 1965 

Meetings are held on the 2nd and 4th Friday of each month at 
the Model Engineering Club, Stoke Park, Guildford. 
HALIFAX AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: J. Ingham, G3RM td, Lambert House, Greetland, 
Halifax, Yorkshire 

On 29th June, there will be a visit to the Royal Naval Volunteer 
Reserve Communications Centre, Manor Buildings, Manor Row, 
Bradford. Meet at the Beehive and Cross Keys Hotel at 7.30 p.m. 
MID -WARWICKSHIRE AMATEUR RADIO SOCIETY 
Hon. Sec.: H. C. Loxley, 51 Guy Street, Warwick. 

At the meeting on 3rd May, the chairman announced that the 
new premises, 7 Regent Grove, Leamington Spa, wbuld be officially 
opened by the Mayor of Leamington on Monday, 10th May. 

The Club now has its own callsign and the official licence holder 
is "George" G3EHA. 
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

On 26th May, the late G2SU's tape recording on Microphones 
was heard. On 9th June there will be a return visit to Manchester 
and District Radio Society. 
OTLEY RADIO SOCIETY 
Hon. Sec.: J. Millward, IS Queens Place, Otley, Yorkshire. 

This new Society holds weekly meetings on Tuesday evenings 
at 7.30 p.m. Morse classes are held during the evening and visits 
and lectures are still to be arranged. 
READING AMATEUR RADIO CLUB 
Hon. Sec.: N. C. Taylor, G3TOS11, 83 Stoneham Close, Tile - 
hurst, Reading, Berkshire. 

The next meeting will be held on 26th June when the evening 
will be devoted to the design and construction of v.h.f. and u.h.f. 
equipment. The first Mobile Picnic of the season will be held at the 
Childe Beale Trust Pavilion at Lower Basildon, near Pangbourne, 
Berkshire, on 20th June. 
SLADE RADIO SOCIETY 
Publicity Officer, R. L. Jenkins, 42 Warwick Road, Warley, 
Birmingham 32. 

On 8th May, R. H. Edmuns gave a talk and demonstration on 
Designing an Electronic Organ, and members were invited to try 
their hand at being an organist. 

At the meeting on I Ith June, there will be a replay of the tapes 
sent by the Catalpa Amateur Radio Society of Birmingham, 
Michigan. U.S.A. 
SOUTH BIRMINGHAM RADIO SOCIETY 
Hon. Sec.: J. Rowley, G3TQO, 195 Castle Lane, Solihull. 

The half- yearly Junk and Surplus Sale took place on 20th May. 
At the meeting on 17th June, there will be a demonstration and 
display of "Heathkit Products ", including amateur transmitters, 
receivers and test gear. 

AN ELECTRONIC HAWAIIAN GUITAR 
-continued from page 262 

sixth, fifth, fourth and third, leaving the second 
and first for the other two fingers. 
Some Further Notes 

During the preparation of the Blueprint 
presented free with the June issue, on which the 
theoretical and physical details of the guitar were 
given, a few errors escaped notice and were 
unfortunately carried into print. 

The transistor base diagram beneath Fig. 1 

shows the leads labelled, left to fight, c (collector), 
e (emitter), b (base), when for an 0071 the second 
two should be reversed (i.e. c, b, e). 

On the other side Fig. 6 shows the "cut -out" 
to house the lower portion of the pick -up magnets 
in line with the bridge of Fig. 7 (point " B"). 

-This is wrong. The 22in. x éin. cut -out should, 

of course, be in line with the pick -up (point 
" P.U. "), 4,1in. up the body of the guitar. 
Naturally the channel which carries the leads from 
the pick -up to the preamplifier has to be extended 
by the same amount. The rectangular compart- 
ment for the preamplifier measures 3 +in. x 
(references in the text and on the drawing 
contradict these measurements slightly). 

In the Components List the length of soft wood 
required is. of course, 4ft and not 4in. as stated, 
and likewise the amount of Formica should have 
been 4ft x lft and not as given. One item omitted 
from the Components List was " foam rubber " 
which is suitable for covering the base of the 
instrument to protect it and the player's knees. 
This may conveniently be stuck with Bostik; 
remembering to leave a rectangular gap for the 
battery compartment. 
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PERFECT FOR OUTDOOR DAYS 

SINCLAIR MICRO -6 
The world's smallest -and most personal -radio set 
SIZE 14/5 x 13/10 x Zin. 
WEIGHT Less than 1 oz. 
FANTASTIC Power & Range 
BANDSPREAD for 

LUXEMBOURG 

This is the set to take with you everywhere -tiny, inconspicuous and 
fantastically efficient. It will play almost anywhere and never interfere 
with other people's privacy. Yet the Sinclair Micro -6 will give you choice 
of stations from all over Europe with superb quality and volume. Building 
this 6 -stage receiver will give you a thrilling new experience in modern 
transistor techniques, and you can easily have it working in an evening. 
IDEAL IN CARS, TRAINS, BUSES, AT HOME, OUTDOORS -IN 
FACT WHEREVER YOU WANT TO LISTEN. Tunes over medium 
waveband. 

MARVELLOUS "DOWN UNDER" TOO 
'The Micro -6 is tremendous and all 7 local stations here in Melbourne are easy to tune. 

During daylight hours 1 also listen to 3GL (45 miles away). In the evening I have listened 
to 380 (90 miles away) and best of all 2QN in N.S.W. (160 miles away). All these stations 
transmit on 2 kW. So naturally 1 wish to congratulate you on your excellent design." 

Les McCord, Ben tleigh, Victoria, Australia. 

All transistors, 
case, 59 6 case, eaarpiece and 
instructions come to 
MALLORY MERCURY CELL ZM.312 (2 required) ea. Ill l 

FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS 

POWERFUL AMPLIFIER 
ONLY 2"X2" 
This highly original amplifier in- 
tended to make a powerful car, 
portable or domestic loudspeaker 
radio used with the Micro -6, can also be 
used for record reproduction, as a baby 
alarm, intercom, etc., 750 milliwatts output 
for feeding into a standard 25 -3052 I /speaker. 
Input, 10mV. Response, 30- 20,000 c/s f IdB. 
With built in switch and volume control. For 
9V d.c. operation. 

Parts and 
instructions 39/6 

P.ì 

LOOKING FOR TROUBLE? 
Fault tracing becomes easy and 
assured with a Sinclair Micro - 
Injector. The Micro -Injector 
generates and injects a test sig- 
nal from I kc /s to 30 
Mc /s by means of 
which faults are easily 
located. Smaller than 
a matchbox. 

SINCLAIR 
MICRO -INJECTOR 
Parts and 27/6 instructions 
Bead, built 32/6 and tested 

Ready built 
and tested 45/- 

sinlair 

SINCLAIR 
TR750 

POWER 
AMPLIFIER See next page 

1° SINCLAIR RADIONICS LTD. 

0 
Telephone 

COMBERTON, CAMBRIDGE COMl688EZTON 
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SINGLAIB 
INTEGRATED 20 WATT HI -FI AMPLIFIER 

Outdates every hi -fi amplifier yet made 
The Sinclair X -20 integrated Pulse Width Modulated 20 -watt 
amplifier and pre -amp outdates every amplifier in its class 

for power, for quality, for size and for cost. Having success- 

fully pioneered P.W.M. as a practical proposition for con- 
structors, the Sinclair research team have built further 
advances into the X -20 to make it unquestionably the most 
advanced amplifier in the world. It has a 95 °c, energy 
conversion factor at full output. It has shown no sign of stress 
or strain after being continuously run at 40n0 overload for 12 

hours. Tone, volume (mono or stereo) and equalisation 
systems can be added to choice and thus ensure correct 
matching to the input source. With brilliant transient res- 
ponse, a flat frequency response from 20 to 20,000 c s and 
enormous power, the X -20 will give you all you will ever 
require in true high fidelity reproduction, yet it measures 
only 8= x 341 x lin. and requires no heat sink. The saving in 
cost is considerable, and the entire unit can be built and 
installed in an evening. 

A SINCLAIR GUARANTEED PRODUCT 

SINCLAIR P.W.M. AMPLIFIER 

USERS WRITE 

"It is everything you claim it to be. It is so 

good that I can hardly believe it is true. Now 
I would like to order another one." 
K.D., Abbeymount, Edinburgh. 

"I must say that the amplifier certainly 
delighted myself and others with its beautiful 
crisp quality." 
W.L., Leeds 2. 

"The X -10 is working more than successfully. 
The results were so remarkable that 1 pur- 
chasedp further kit to replace my valve stereo 
system which cost almost twice the price of the 
two X- 10's." 
S.M., Glens ford, Suffolk. 

"1 congratulate you upon the remarkable 
standards achieved by your product the X -IO 
and also the clearness of the instructions upon 

how to construct this amazingly small 
amplifier." P T Winsford, Cheshire. 

All parts with 
X -20 manual 
come to 

New Principles 
New Power 
The Sinclair X -20 uses a pulse repetition frequency 
between 65 to 75 kc,is., and has perfect square 
wave formation with constant amplitude at all 

times irrespective of the A.F. modulation. Special 
silicon epitaxial planar transistors with 60 Mc,s 

cut -off are used in the output stage. These have 
rise and fall times of less than 0.2 micro -seconds 
and ensure a fantastically high energy conversion 
factor of at least 95 °á. Barely a watt is dissipated 
in the output transistors with a 20 watt R.M.S. 
output. The complete linearity of the integrator 
together with the careful design of the modulator 
ensure absolutely negligible distortion right up to 
maximum output. Two negative feed back loops in 

the pre -amp define gain and maintain a completely 
flat response from 20 to 20,000 c / /s. The amplifier 
is widely tolerant of the type of load to which 
it is connected. The manual supplied with every 
X -20 details a variety of tone, volume and equalis- 
ation circuits for adding to one X -20 in mono or 
two X -20's in stereo. 

£1.19.6 
Ready built £9.19.6 and tested 

P.X -2 Power Supply Umt £4. 9.6 
to drive one or two X -20's 

For those requiring the 
quality -with less power 

SINCLAIR X -10 
COMBINED P.W.M. AMPLIFIER & PRE -AMP 

This superb P.W.M. assembly is ideal for more 
restricted listening conditions. The X -10 offers 
the same advantages and facilities as the X -20, FT,: 

but with 10 watts peak output, operating from 
12 to 15V d.c. supply. It measures only 
6 x 3in. complete. Tone and volume controls 
(mono or stereo) are added to choice. 
Thousands of X -10's have been built and are in 
regular use. Construction and installation 
could not be simpler. 

same 

sinlair 

All parts with 
Manual come to 

Ready built 
and tested 

£6.19.6 

Power £2.14.0 

£5.19.6 

SINCLAIR RADIONICS LTD. 
COMBERTON CAMBRIDGE COMBERTON 682 
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AND PRE -AMP 

20 WATTS R.M.S. 
OUTPUT 

UNSURPASSED 

QUALITY 

DESIGNED TO 

LABORATORY 
PRECISION STANDARDS 

NEW PRINCIPLES -NEW POWER! 

50UAR1 WART 

GENERATOR 

L \ 

nco Rock 
INTEGRATOR 

INNUT lV-- THREE STAGE 
PITE AMP 

CURRENT 
ROGER 

ELECTRONIC 

SWITCH 
OUTPUT 

STAGE 

Illustrations show schematic diagram in simplified form 
of the principal stages used in the Sinclair X -20. 
It embodies the very latest in transistors and quality 
components. 

SIZE 

84 "x34txI" 
WEIGHT 

42 ozs. 

BRIEF SPECIFICATION 
* Very easy to build and install * No. of transistors -I2 * Output transistors -Silicon epitaxial 

planars * Pulse repetition frequency -45 to 
75 kc /s * Energy conversion factor at output - 
better than 95 * Frequency response -20 to 20,000 c/s 
-- I dB * Total harmonic distortion at 10 watts 
R.M.S. -0.1 já * Input sensitivity -I mV into 5 -K ohms * Signal -to -noise ratio -better than 70dß * 20 watts R.M.S. music power or 15 
watts R.M.S. continuous power into 
7.5 ohms * 15 watts R.M.S. music power or 12 
watts R.M.S. continuous power into 
15 ohms * The pre -amp is designed for using with 
any type of pick -up, microphone, radio 
tuner, tape pre -amp, etc. * Built -in low pass filter cutting off 
above 20 Kc s * Ideal for stereo and P.A. * Makes a superb guitar amplifier * Power required -36Vdc at 700mA 

GUARANTEE ORDER FORM 
FULL SERVICE FACILITIES AVAILABLE TO SINCLAIR CUSTOMERS 

Please send me 

for which I enclose Cash /Cheque /Money Order 

value £ s d. 

elks s s m we- 

NAME OuaranEee 
Should you not be completely 

ADDRESS 
satisfied with your purchase 
when you receive it from us, 
your money will be refunded 
in full and at once without 
question. Please quote PW.7 
should you prefer to write 
your order instead of cutting 
out this coupon. 
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RECEIVERS & COMPONENTS 

TRANSISTORS, UNMARKED, UN- 
TESTED. 40 for 10 -, p. and p. 1 -. 
4 packets post free. Relays. thousands 
of types. special catalogue free. 
General catalogue of Mechanical and 
E ectrical Gear. Tools. etc. 5.000 
:toms free. K. R. WHISTON (Dep . 

PRW 1, New Mills, Stockport. 

? YEARS' WRITTEN GUARANTEE. 
Brand New, Unused and Boxed. 

Compete Range of Radio and Tele- 
vision Valves. Unused Guaranteed 
Television Tube*, all types available 
on interest -free terms. Compe.itive 

prices. 
S.A.E. lists. 

AMATEUR ELECTRONICS 
(Dept. P.W.), 

240 Lichfield Road, 
Aston, Birmingham 6. 

Al POST FREE BARGAINS: Guaran- 
teed set tested Valves. EF80. E1361. 9d. 
each: ECL80 2/, ECC82. PY31. PZ30. 
3- each: PY80. PY82, 3'3 each: PI,37 
3 6; PL82. P0880, 3/9 each: 20P1. 4 
NBF80. N37, 4/3 each; PL33, 4 6; 
PUB:, 4'9; 10P13, 5/3, S.A.E. for 
or enquiries. Al RADIO COU- 
PONENTS. 14 The Borough, Cantdr- 
bury ̀.Kent. 

BRISTOL'S SHOP 
For Radio & TV Components 

THE RADIO SHOP 
The Haymarket, Bristol I 

INEXPENSIVE 

Valves, Autochangers & Amplifiers 

POWER TRANSISTOR BARGAINS: 
15012A 60W 5Mc /s, 25/ -; 0C44,45/ 
42 Equiv., 2/- OA70/79, 6d.; BY100, 
411. S.A.E. for list. D. & W. LTD., 
=0 West Road, Westcliff -onSea, 
Essei. 

"HEATHKITS" can now be seen In 
London and purchased on easy 
terms. Free brochure. DIRECT TV 
REPLACEMENTS LTD., Dept. PW7 /9. 
126 Hamilton Road, West Norwood, 
S.E.27. 071Pay Hill 6166. 

RATES: 7/3 per line or part 
thereof, aserage fire ssnrds to line, 
minimum 1 lines. Box No. l/- extra. 
Ails ertisenlen l nul -1 be prelim id 
and addressed In 'uM erliano nI 
]tanager "l'ractiial 1I irele.s ". 
'Inner Nolise, %"ulliamptnn Filed. 
London i% .C.2. 

RECEIVERS & COMPONENTS 
(continued) 

MUST CLEAR! Silly Prices! Turret 
Tuners, mostly Plessey. 2/6 plus 2/- 
post or £1 dozen post free. Worth 
more for the components alone. 
STROUD AUDIO, Cashes Green 
Road. Stroud; Glos. 

MARCONI CANADIAN RECEIVER 
NO. 52 rblpl,in g, 

.A mate,lr. 
e Broal- 

ulócenI I11- 
,ulve re- 

t Crepe «wit 
ched wave- 

bands cov- 
ering 1.75. 
I6 Me /s. 
119 - 170 
metres) 
plus :: 
valve cry- 
stal cali- 

brator employing 'Ina, crystal te provide marker rker 
check at 10 -Ií10 -1000 kids. One ft F' and Iwo IF 
otages. Other refinements: valve. HT. and Signal 
check meter. Internal tin. speaker and twn Hi 
Phone outputs with switched control. Rl "A F' 

Gain Noie limiter, Filter. BIO. Heterodyne pitch 

Aon t 
_trol. Wide and Narrow Bandwidth. Man or 

VC' on C'W S RT. FAA and Slow tuning with lock. 
Additional OBC Timing (plus S minus). Power 
requirements HT 160v. 60mA; LT 12v. If amps. 

e 15 x 14 x 12in. Fully tested and working. 
ONLY 59.19.8. Carr. 15 6 or complete with Power 
supply unit suitable for 115 1 :10v. AC mains and 
tilo. DC:, 112.19.6. (lair. 20 -. 

4 VALVE 4 WATT AMPLIFIER 
c- Core transformer, 

A.C. Mains 110-230 volts 
0O0 ohms of high imped- 
once output. Output 3 or 
!'00 ohms (state choice, 
controls: On'OO' switch. 
lain control. Indicator 

light. Valve in.:pcetion panel. 19 x - x I 
Ir 

c. Brand 
New in makers cartons, 'a /8, Carr. Ill'-, 
TELESCOPIC AERIAL MASTS. Tubular steel 
copperised..spray finish, ring cam locking on each 
fiction provides for lull or 

r( 

v height required 
Suitable all fixings and base locations. Bottom 
ection lain. diameter, 20ft. (4 section) Closed 5f 

Sin. Weight 161b. 551 -, Carr. 5' -. 34ft. (6 section 
Closed lift. 6M. Weight 2016... 75/-. Carr. 5 

'nether height by adding 3.4ft. Whipsections 13/8 
;arr. 41 -. Special price for quant ìäe,. 

WAVEMETER CLASS D 

RECEIVERS & COMPONENTS 
( continued) 

R & R RADIO & T V SERVICE 
Dept. P.W. 

MARKET STREET. BACDP, LANCS. 
l'eleph.,y 465 

SALVAGE VALVES Tested before despareh 

d 1'1:: 4/8 
61.1s 45 
Erba 1/6 
ECCA2 3/- 
fuL9 3/8 

F5 5/- 
PI.39 8/- 
Pt'Fe0 4/- 
PL81 51- 

P7.30 5/- 
ti:i29 5/- 

larla 5/- 

20P.5 6/6 
.101'4 7/- 
61,15 SI- 
F.B91 1/- 
EF152 5/- 
6 30122 4/- 
2oPa G/- 
sOPLI 4/- 
r1.36 e/- 
Pt9J12 5/- 

PEAR 3/ 
1E01 7/ 
loFl - 1/ 
201'2 5/a 
3OFL1 5/- P1Bl 3/8 
PY32 e/- hanl 8/- 

e(:40'f 5/- 
IiFI 2/6 
E('C81 31- 
F.YBfi 4/. 

20 P4 6/6 
sople 51- 
PCC84 4/- 
P11.03 5/- 

Inds 5/8 
2111)1 2/- 
3111'12 5/- 
P1,43 5/- 

Speakers. Ex -TV. 5in. round. 6 x 4in.. 3 /6; arr1. 

round, 6 / -; poet 21 -. 

Line Output Transformers available. State set 
model No. 

Turret Tuners, 6 / -, post 2 /'. 
Scan Coils. etc. Quote Sri model No. with all en. 
guries and S.A.E. for prompt reply. All good. 
'object to satisraction 0e money refunded. 

DIRECT TV REPLACEMENTS LTD.. 
largest stockists of TV Components 
in the UK. Line Output Transfor- 
mers, Frame Output Transformers, 
Deflector Coils for most makes. 
Official sole suppliers for many set 
makers. Same Day Dispatch Service. 
Terms C.O.D. or C.W.O. Send S.A.E. 
for quotes. Day and Night Telephone 
GIPsy Hill. 6166, 126 Hamilton Road, 
West Norwood, S.E.27. 

EXCLUSIVE OFFER 
V.H.F. Receivers, 65.100 Mc /s. 

and 100 -185 Macs. 

PYE PTC 114, 65 -100 Mc s.. 12 Volt, D.C. 

r -' Phis is an I1 
valve double 
superhet receiv- 
er operating nn 
one fixed fre- 
quency between 

- 100 Me/s. 
vslal conlrnl- 

I. I using mid- 
get valves 
I hro n g h o ut. 
These sets were 
made for mn- 
bile use (Pebee 

Car etc.) and therefore operate from a 12 volt D.0 
supply. Supplied in first class condition complete 
with the Speaker in the control box, tuning data, 
circuit diagram and complete crystal formula. Ideal 
for commercial 4 metres ammeters (70.2) etc. 
500 only to be offered at 70 / -. post 51- or tuned to 
any requested frequency in the Strove range. Sop - 
plied with crystal air tested and bench checked. 
45/- extra. Control box 8/6d. (not necessary). 
PEE PVC 704, 100 -185 a /s.. 100 -250 Volta A.C. 
This not using 
14 valves feat- 
uring muting 
noise limiter 
A.V.C. double 
superhet and 
speaker output. Operating 
on one fixed 
frequency be- 
tween 100 -185 
Mc /s. rystal 
controlled -mid - 
gotvalves pow- 
ered by 100 =250 volte A.C. Ouse front coloured in 
very attractive Diminso Blue. These sets are sold 
in first class condition with tuning data eirenit, 
full crystal formida. Few only at 150 /., carr. 
or tuned to any requested frequency in the above 
range supplied with crystal, air tested and bench 
checked 45/- extra. 

V.H.F. Receivers P104 (R1392), 100 to 150 
Mc /s. 13 valves, tuning meter. Good condi- 
tion and complete with conversion instruc- 
tions. 63.10.0, carriage 15/ -. 
Whip Aerials. Substantial base and eight 
4 ft. sections to make any length up to 
24 ft.. 351-, carriage paid. 12111. sections. 
any number fit together for 18 Set, etc.. 

: 4d. each. Post 1/- any number. 
Ceramic Insulated 3 -Gang Variables, 5 x 6 
56 x 358F, 3/6, pest 1/6. 
Canadian Chamois Padded Head and 
Mike Sets for 19 and 2E Set, etc.. 10 / -. post 
WS. Canadian Carbon Bliileowithilead and Ar. 416. post 1/6. 
'V' luge shmwes aping a England and 

Wales only) 
Telephone: Worthing 9097 

40 42 PORTLAND 
ROAD. WORTH/NG 

F req. baud 1.91111 

Ke s. to 8,1101) Kein 
1155 -37.5 metres) 

In 
Iwo ranges. 1.900 

hcs. 4,000 Eels. 
4.0(10 Ku's. 

',W) Kett. Supply 
6 v. D.C. input. 
Complete with twin 
crystal. As new. 
PRICE 61/6. 

CREED TELEPRINTERS. 713 Used condition. 
Price from 115, Carr. 30; -. 
MOVING COIL HEADPHONES. (BRAND NEW). 
Chamois padded, complete with lack plug. 15/6. 
Post 2/ -, also available with matching moving coil 
Microphone, 19/6, post 2/-. 
544 MIL III. Dipole and rod aerials 80/- per set. 
P. S; P. 6/ -. Microphone with connecting ping, 15/6, 
P. a P. 21-. Battery input and phone plugs, 5/- 
each. P. S P. 1)6. 
All No. 19 Bet parte available. 
Many other bargain., S.A.E. all eregtlrier. 

A. J. THOMPSON 
"RILING LODGE" 

CODICOTE, HITCHER. BEETS 
Phone; CODICOTE 241 

J. T. SUPPLY CO. 

39 MEADOW LANE, LEEDS II 
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RECEIVERS & COMPONENTS 
(continued) 

8,IF 375V Unused Tag -ended Electro- 
ly.ics. 111 per doz. post paid. 2 
Colebrook Avenue, Southampton. 

SPEAKER REPAIRS, cones fitted. 
Satisfaction guaranteed. I.. S. 
REPAIRS. Pluckley. Ashford. Kent. 

SOUND RECORDINGS 

A UNIQUE BUY. Recording tape, top 
brand. 7in., 2.400ft., D.P.. 25! -; srin . 

I.200ft., 1116. P. and p. 1 '6 per spool. 
Bargains in al: sizes. S.A.E. for 'ist. 
We rep:a:r. buy and sell Recorders. 
E. C. KINGSLEY & CO. LTD., 132 
Tottenham Court Road. London. 

FOR SALE 
RECORDING STUDIO has for dis- 
posal quantity of surplus Film and 
Audio Equipment. Speakers, Micro- 
phones. Mixer. Echo Unit. Lights 
Components, etc. S A.E. for list 
STAR SOUND STUDIOS. Rodmarton 
Street. W.I. 

TRANSISTORS 
If- each. Red or White Spots. 

21- each. XA I01, XA IO2, X13103, 
OA90, XA 111, XA 112, 0C430, 
VIO IS. 

31- each. 0C44, 0C45, OC70, 
0071, 0081, OC81D, XAI51, 
XB104, XCIOI, XCIOIA, 
0C169, 0C200. 

41- each. AFII4, AFI I5, AFI16, 
AFI 17, OC170, 0C171, XAI03, 
XAII6, XBI02, XBI05, XCI21, 
XU6I I. 

Sr- each. 0C139, 0C140, 
0C204, ORP60, XA70I, XA703, 
GET7, GET8, GET9, XC I41, 
BY 100, 0A21 1. 

10f- each. 0C19, 0C22, 0C25, 
0C26, 0C28, 0C35, 2S013. 

ZENNER DIODES 
4.7v. to 30v., ;w. 316, 1.5w. 51 -, 
7w, 60- each. 

Plus many more. Send 6d. in 
stamps for full list and eq. chart 

B. W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

YU Kdi 
C/ SELF -MUM 

t 1 IVAN Aer,l sp,uckil Use 
quail durable easy instant spin \,L4 stove 
baking rwyuired. Available in tiro, Halm,/ al 
14/11 at our counter or 1501. laud paid per 
push Mutton ,, lIspn¢ tan. 

SPEI'IAI. OFFER' t can pia. optional transferable 
auap.oa trigger handle (value 5 /-1 tor 18 /11. 

FOR SALE 
(continued) 

MORSE MASY ADE ' 

The famous RHYTHM RECORDED 
COURSE culs the practice time down 
to an absolute mintmum. 

One student. aged 20. took only 13 
DAYS and another, aged 71, took 
only 6 WEEKS to obtain a G.P.O. 
pass certificate. If you wish to read 
Morse easily and naturally. please 
enclose Rd. in stamps or two inter - 
na Iona: rep:y coupons for fall 
explanatory booklet. 

To G3CHS, 
45 GREEN LANE, PURLEY, SURREY 

ELECTRIC SOLDERING -IRON 

FOR SALE 
(continued) 

HAMMER FINISH PAINT. The 
modern finish for electronics. Can be 
brushed or sprayed Blue or Silver. 
2/ /oz. tins 3'6, post 8d.: I pint 7 -8. 
post : 9: 1 pint 151, post 2 9. Orders 
over 30 /- post free. Ride :ers supplied. 
Write for details. Amazing results! 
Return of post service. FINNIGAN 
SPECIALITY PAINTS (PWI. Mickley 
Square. Stocksfield. Northumberland. 

24010° ELECTRIC POWER 

from 121.11 CAR BATTERY 
*I° AMERICAN DYNAMOTOR UNIT 

ANYWNERI 

lent 12) sent 201240c ISI is 22111 
!WWI III IIIIVISION. POWER topes tat 111 

uanrOl Acht till(/11CA1 10111101011,0 
,alpha) reallt /lin egtrf g , w' nit-Ap 
Inl cumul ment lee Ill )rings 11NIb 

1 SCIINII /IC /teWRS. ClIyFat {.lut{ 

FANTASTIC 
BARGAIN OFFER 

Lightweight Pistol Grip handle 
40 watt. 240/250v. A.C. Solid 
copper bit. Detachable handle 
forme cover for iron when not In 
use. With 41fí. Safety :f-core 
flex. Indispensable for 
every hume handy- ONLY 
man. A boon to model 9I6 makers and a necessity 
for every wireless en- 
thusiast. Offered to P & F' 

YOU at this new amaz- 
ing price. 

C. H. SERVICE, (Dept. P.W.3) 
Lusted Hall Lane, Talsfield, Kent. 

FIVE -TON FACTORY CLEARANCE: 
Radio. TV E:ect::cal Components :n 
mixed parcels. Example: 28:b mixed 
parcel £1, p.p 7 6. Speakers. larches. 
valves. bases i.f.s covet:S. condensers. 
etc. Hundred other items. S.A.E. list 
and postal orders to P. NEWTON. 
16 Sh.t'c,1.5., Crescent. Hatfield. Herts- 

The Revolutionary 

It. nhrl. .111-1 preen Ih,. 
-1.itch and shave a'he1,._ 

' arc. Ideal 1 
camping. ' r 1 n1,ln, 
touiillgtv.This handsome 
Ia".lopr ed ud cream 
-Ilavel k +uppliel coin Wei le 
adb de own eip.up iteaiue 
caiii 

and 
a pnial bnnt ir 

leal1it13. 'Zola)) h,u,l 
olio, h .ha 

Money RelundGuarantee - 
Order Now' anilr .look, 
laid. Solid 47/8'1111.,:1 au: 

POST PAID aas 

FRE 
.a,. 

RAY-O-YAC 
LEAKPROOF BATTERY 

GENERAL UOPCITM LTD 
Dept. W; Audrey louse. Ely Place. London. E.C.1. 

n eh.. r dar limb,), i,,ro HAMMER FINISH now- - 
,' 's SI PERU ...'1'114: it 011 -lt 'Croe WAN. 

Pleas,: curios.. cheque .0 
P t). tor tonal 011111ut to: 

Y U K A N 
Dept. P.W.7 
307a EDGWARE RD. 
LONDON W.2 
,rin,N 2'h,o.. u,lrr IUO,,.. Onra all due .Sall,, 

t-'aailiee of Et sell'.,praa plais colours and primer 
Wlotol cue Vualill , al.t,, asailablc. 

NOW 
READY!. modern Way 

of instrument 
case assembly using our "Die Strip ". 
The strip has been specially made for. us at 
Birmingham on qty production. for low 
price to the public. It is made of high 
strength alloy and will enable any one to 
assemble an instrument case or cabinet 
in minutes. Full details of these products 
will be sent free. Please send large 
envelope self addressed. 

88 sec transmittsr,receiver. Chassis less 
valves, 201.- each. Post paid. 

Copper Laminate Board, single or' double 
sided, 5e- per square foot panels either 
type aft. by 4ft., 331. -. 

High Stab Resistors, 5 %, 6d.; 2t.., ed.; I. It -. Every six packed in 7- compartment 
linen finish component box. 

Speakers 3 ohm P.M. Sin., 5L-, 6in., 61 -, 
7 x 4in., 71-, 8in., 8t -, 10in., 11/6. 

Please send S A E. for fuP Lists of other goods 
on oter 

U.K, ONL?, 

E. R. NICHOLLS' 
Mail Order and Retail Shop 

46 LOWFIELD ROAD ' 

off SHAW HEATH, STOCKPORT 
CHESHIRE 

WANTED 

WE BUY New Valves for cash, large 
or small quantities.. old type6 or the 
::vest Send' details. Quota.`.ons 
by return. WALTONS WIRELESS 
S'T'ORES. 15 Church Street. Wolver- 
hampton. - 

WE BUY New Valves and Transistors. 
Amplifiers. Short -wave Receiver's and 
Components, etc. Q.D.A. MANUF.aC- 
TURING CO., 116 A:freton -Road. 
Nottingham. , 

/lilostißlusJ 
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WANTED 
(continued) 

URGENTLY WANTED, new modern 
Valves, Transistors, Radios, Cameras. 
Tape Recorders and Tapes. Watches, 
Tools, any quantity. S. N. WILLErTS, 
16 New Street, West Bromwich, 

Staffs. Tel. 2392. 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House, 
Manville Terrace, Bradford 7. 

WANTED 
VALVES OLY 

Must be new and boxed 
Payment by return 

WILLIAM CARVIS LTD. 
103 North Street Leeds 7 

SERVICE SHEETS 

SERVICE SHEETS Radio and Tele- 
vision, 3/6 post paid. VEST AND 
EMERY, 17 Hollgarth St., Durham. 

SERVICE SHEETS, Radio. TV, 5,000 
models. List 1/ -. S.A.E. inquiries. 
TELRAY, 11 Maulland Batik, Preston. 

SERVICE SHEETS 
41- ea., plus postage 

We have the largest display of Ser- 
vice Sheets for all makes "and types 
of Radios, Televisions, Tape Record- 
ers, etc., in the country. Speedy 
service. 
To obtain the Service Sheet you 
require please complete the at- 
tached coupon. 
From: 
Name: 

Address: 

To: S.P. DISTRIBUTORS 
44 Old Bond St., London, W.I 
Please supply Service Sheets for the 
following: . 

Make: 
Model No Radio/TV 

Make: 
Model No Radio /TV 

Make: 
Model No.: Radio /TV 

I also require list of Service Sheets 
at 1%. 

(please delete items not applicable) 
1 enclose remittance'of 
MAIL ORDERS ONLY Jul. PW 

SERVICE SHEETS 
(continued) 

SERVICE SHEETS for all makes of 
Radio and TV, 1925 -1965. Prices from 
1/- with free fault- finding guide. 
S.A.E. inquiries. Catalogue of 6,000 
models. 1/6. Valves, modern and 
obsolete. Radio /TV Books, S.A.E. 
lists. HAMILTON RADIO, Western 
Road, St. Leonardo, Sussex. 

SERVICE SHEETS, also current and 
obsolete Valves for sale. JOHN 
GILBERT'S TELEVISION. lb Shep- 
herd's Bush Road, London, W.12. 
Phone: SHE 8441. 

S.E.S. SERVICE SHEETS for all TV. 
Radio and Tape Recorders, etc. List 
1/6 plu S.A.E. SUN ELECTRICAL 
SERVICES, 38 St. George's Road, 
Hastings, Sussex. 

SERVICE SHEETS (75,000) 4/- each. 
Callers welcome. Always open. 5 
South Street, Oakenshaw, Bradford. 

BOOKS & PUBLICATIONS 

AUDIO, America's foremost Journal. 
Year's subscription 43/., specimen 
copy 4/ -. All American radio Journals 
supplied -list free. WILLEN (Dept. 
46), 61a Roadway. London, E.18. 

Design and 
Construction of 

Transistor Superhets 

R. H. Warring. This book is 
intended for those who want to 
make their own superhets rather 
than just read about them, al- 
though it contains a wealth of 
information to interest all radio 
enthusiasts. It deals with the 
construction of typical proven 
designs and is based on the latest 
available data, including the use of 
transfilters, transistors, and print- 
ed circuits. Illustrated 17/6 

MUSEUM PRESS 
26 Old Brompton Road, London SW7 

MISCELLANEOUS 
CONVERT ANY TV SET into an 
Oscilloscope. Instructions and dia- 
grams 12/8, REDMOND, 42 Dean 
Close, Por:slade, Sussex. 

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. Send lid. stamp 

July, 1965 

METAL WORK 

METAL WORK. All types cabinets, 
chassis racks. etc., to your specifica- 
tions. PHILPOTTS METAL WORKS 
LTD., Chapman St., Loughborough. 

CABINETS CASES 
CHASSIS 

Anything in metal. "One -offs" a pleasure 
Send your drawing for quote 

Stove enamelled in any professional finish 

MOSS, WATSON 
40 Mount Pleasant Street, Oldham 
Lancs. MAIN 9400 P.W. 

SITUATIONS VACANT 

RADIO AND TV Exam. and Courses 
by Britain's finest Home -study School. 
Coaching for Brit.I.R.E., City and 
Guild's Amateur's Licence, R.T.E.B., 
P.M.G. Cert., etc. FREE brochure 
from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

TV & RADIO - A.M.I.E.R.E:, City & 
Guilds, R.T.E.B. Cert. etc., on 
"Satisfaction or refund of fee 
terms. Thousands of passes. For 
details of Exams' and Home -training 
Courses (including practical appara- 
tus) in all branches of radio, TV 
and electronics, write for 156 -page 
handbook - FREE. B.I.E.T. (Dept. 
242G), 29 Wright's Lane, London, 
W.8. 

A.M.1.Mech.E A.M.I.E.R.E., City & 
Guilds, G.C.E., etc. Becom'e a Tech- 
nician or Technologist for high pay 
and security. Thousands of passes. 
For details of Exams and Courses in 
all branches of Engineering, Build- 
ing, Electronics. etc., write for 156 - 
page handbook -FREE. B.I.E.T, 
(Dept. 2428), London, W.S. 

RADIO TECHNICIAN 

A number of suitably qualified candidates 
will be required for training, leading to 
permanent and pensionable employment. 
(Normally at Cheltenham but with oppor- 
tunities for service abroad or appointment 
to other U.K. stations). 

Applicants must be 19 or over and be 
familiar with the use of Test Gear and have 
had Radio /Electronic workshop experience. 
They must offer at least "O" level GCE 
passes in English Language, Maths, and /or 
Physics, or hold the City and Guilds Tele- 
communications Technician Intermediate 
Certificate or equivalent technical quali- 
fications. 

Pay according to age, e.g. at 19, 1722; at 
25, E929 (highest pay on entry) rising by 
four increments to 11,067. 

Prospects of promotion to grades in 
salary range 1997- 11,634. 

Annual Leave allowance of 3 weeks 
3 days, rising to 4 weeks 2 days. 

Normal Civil Service sick leave regula- 
tions apply. 

Apply: 

RECRUITMENT OFFICER (RT 37) 
Government Communication Head- 

quarters, Oakley Priors Road 

Cheltenham 
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EDUCATIONAL 

RADIO OFFICERS see the world. 
Seagoing and shore appointments. 
Our many recent successes provide 
additional trainee vacancies during 
:965/66. Grants available Day and 
boarding students Stamp for pr0.5- 
pectus WIRELESS COLLEGE. Col- 
wyn Bay. 

THE INCORPORATED PRACTI- 
TIONERS IN RADIO AND ELEC 
TRONICS (I.P.R.E.) LTD. Member- 
ship Conditions bookie' 1 Sample 
copy of I.P.R.E Officia Journal - 

post free. Secretary, Dept. B. 32 
Kidmore Road, Caversham. Reading, 
Ber ks. 

BECOME "TECHNICALLY QUALI- 
FIED " in your spare time. Guaran- 
teed Diploma and Exam. Home -study 
Courses in Radio. TV Servicing and 
Maintenance. R.T.E. B.. City and 
Guilds. etc Hgh:y informative 120 - 
page Guide - FREE CHAMBERS 
COLLEGE ¡Dept. 3631, 148 Holborn. 
London. E.C.1. 

CITY & GUILDS electrical, e:c), on 
" Satisfaction or refund of fee " 
terms. Thousands of passes. For 
details of modern courses In all 
branches of electrical engineering, 
electronics. radio, T.V., automation, 
etc., send for 156 -page Handbook- 
FREE. B.LE.T. (Dept. 242M, 29 
Wright's Lane, London, W.8. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics, Expert tuition for I.E.R.E., 
City & Guilds (Telecoms and 
Radio Amateurs') R.T.E.B., 
etc. Many unique diploma 
courses incl. Colour TV, Elec- 
tronics, Telemetry & Com- 
puters. Also sell-build kit 
courses -valve and transistor. 
Write for FREE prospectus und fored out 
how /CS can ht-!p you in your career 

ICS DEPT. 541, PARKGATE ROAD, 
LONDON. S.W. II. 

HIGH STABILITY RESISTORS 
1 W, 2 / -each. Full standard range 10 
t.o 10 MO plus many special values required 
for multimeters etc. 
PRECISION WIREWOGND RESISTO 

Watt. 1 n to SK 1 3/-; to 20 K 4/3.1 add 
3d. Your value wound to order. 

WHEATSTONE BRIDGE KIT 
Set of 18 precision wirewound 3% resistor - 

and 18 switches to make accurate bridge loi 
measurement of resistance from 1 ohm to 
1.11 MO. The variable arm is from 0 to 11.10; 
ohms In 10 ohm steps. multiplying ans 
dividing ratios xl. all, and x100. (Unknown 
can be read to three figures and 1h, accuracy; 
With circuit and instructions, 67/6 pout fee, 

THREE DECADE RESISTANCE KI'1 
The variable arm from the above kit, 12 x 1 ".. 
resistors and 12 switches, with circuit, 45/8 
post free. 
Multimeters. Leaflet on request. EP10K, 
10,000 o.p.v. 67/6. post 2/-; EP3OK. 30,000 
u.p.v. 101/ -, post 3/ -: EP5OK, 50,000 o.p.v. 
1411-, post 3 / -. Ato Hultiminor Mk. 4 model, £8,10.0 post 
tree. 

PLANET INSTRUMENT CO. 
26(W) DOMINION AVENUE, LEEDS 7 

NEW VALVES! 
Guaranteed Set Tested 

24 -HOUR SERVICE 
1R5. 1S6, 1T4, 354. 3V4, DAF91, DF91, DK91, 
D1.92, DL94, SET OF 4, 14/ -. 
DAF9S, DF96, DK96, D1,96, SET OF 4, 23/6. 
IRS 4/3 EBC41 6/3 PCL84 7/9 
1S5 313 EBF80 519 PL 
1T4 

3b 8/6 
213 EBF89 5/11 PL81 6/9 

as4 4/3 ECC81 3/6 PL82 5/- 
1V4 5/- ECC82 4/6 PLB3 5/11 
6K 7G 1/3 ECC83 5/3 PL84 6/3 
liK0G 3/3 ECC84 6/3 PY32 8/6 
6Q70 4/3 ECCOS 6/- PY33 8/6 
6SL7GT 4/6 ECF80 7/6 PY80 419 
0gV6G 3/6 ECF82 I- PY81 5/3 
12K8GT 8/6 ECH35 5/9 PY82 4/11 
20P4 13/3 ECH42 7/9 PY83 5/6 
20P5 11/6 ECH81 6/3 PY800 5/11 
3IFL1 9/8 ECL80 5/11 U20 8!- 
30LiS 10/3 ECL82 7/6 U26 8/6 
30PL13 10/6 ECLB6 8/- 1.1191 9/6 
35L6GT 6/- EF39 3/6 U301 11 /- 
85A2 5/9 EF41 5/9 U801 151 - 
CL33 8/6 EF80 4/3 UABC80 5/- 
DAC32 7/8 EF85 4/6 UAF42 6/11 
DAF91 3/3 EF80 7/3 UBC41 6h 
DAF96 5 /11 EF89 4/3 UBF80 5/8 
DF33 7/6 EL41 1- UBF89 6/6 
DF91 2/3 EL84 4/9 CCC84 7/11 
OF90 5/11 EYOI 5/6 LCC85 6/- 
D1C32 7/6 EY88 5/6 UCF80 8/3 
DK91 4/3 0 /40 6/6 UCH42 6/9 
DK92 8/- EZ80 3/9 L_CH81 6/9 
DK96 6/.3 EZ81 413 LCL82 7/3 
0h33 6/9 KT41 6/6 UCL83 8/9 
DL35 5/- PCC84 5/6 ÚF41 6/3 
DL92 4/3 PCC89 8/6 UF89 5/9 
DLS4 5/- PCF80 6/9 UL41 7/- 
DL98 5 /11 PCF82 6/- ÚL84 5/9 
DY86 6/6 PCF805 9/- UY41 3/11 
DY87 7/6 PCL82 8/11 UY85 4/11 
EABC80 5/9 PC1.83 8 /11 X79 20/8 
Postage on 1 valve 9d. extra. On 2 valves or 
more, postage 6d. per valve extra. Any 
parcel insured against damage in transit 

6d, extra. 
Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON, N.I6. 

ó 
o 

LISTEN 
to AND ENJOY THE o, 
w WORLD'S RADIO AMATEUR 
a- AND BROADCAST STATIONS WITH 

c THE GREATEST OF EASE ! ! ! 

WE HAVE SOLVED your aerial problem for 
WORLD -WIDE RECEPTION -NO MATTER 
WHERE YOU LIVE ! ! ! 

World Expert Radio Amateur WIBB 
(U.S.A.) claims the "JOYSTICK" 
aerial- easier to read stations than with 
his massive 520' VEE aerial 70' high ! ! ! 
ZL4GA, who is probably NEW ZEA- 
LAND'S best known Radio Amateur, 
has scrapped his outstanding 300' 45' 
high aerial and has WORKED ALL 
CONTINENTS on the "JOYSTICK" in 
under 12 hours ! ! ! 

"CQ" the Radio Amateu's journal 
claims "JOYSTICK" better for recep- 
tion than the world popular DIPOLE 
((our different receivers used to confirm 
this decision!) 
YOU CAN BE THE PROUD OWNER OF THE 
WORLD'S MOST VERSATILE & COMPACT 
"JOYSTICK" COMPLETE RECEIVING SYSTEM 
FOR AS LITTLE AS 
£6.6.6 (Standard system) p. & p. included 
or the De Luxe system for E7,7.6 p. & p. 
included. 

Money Back if not Delighted 
Not convinced? Then send for 
brochure and showers of testimonials to:- 
PARTRIDGE ELECTRONICS LTD 

(Dept. PW) 
7 SOWELL ST., BROADSTAIRS, KENT 

NOW ANYONE 
CAN AFFORD TO 

TRAIN TO BE 

AN EXPERT IN 

RADIO and 

ELECTRONICS 
It's the most exciting news of the year! Just 
imagine- You can get 35 large, fact -packed 
lessons for little more than 1'- per lesson! 
The lessons are crystal clear, practical, 
easy to master and use- Early lessons make 
fundamentals clear even to the beginner, 
while other lessons will give you the 
practical "know -how" of an expert. 
Compares favourably with some courser costing ten 
times ae much. You eve because you receive aallD the 
lessons at Otte time Bud are not required to purchase 
equipment you d" not need. 
This is a real home -study course that has been bound 
Into one giant - o Ilia. 116 page mauuld. Each page 
Is divided into two columns. A wide column features 
the text, while a narrow column at the side has the 
instructor's comments. helpful suggestiom sud 
additional pictures to simplify the difficult parts. 
Everyone bas benefit from this tracheal coarse. No 
old fashioned for pseudo modern) methods used here 
just straight forward. easy to understand explanations 
to help you make more money in electronics- 

the pricer Only 39.6 plus posters lit, 
Terms? Why of course! See Cosmos. 

OTHER COURSES AVAILABLE .. 

RADIO COURSE 122 lessons, price IS/-/ I 

TELEVISION COURSE (prim 36/) 

UNCONDITIONALLY GUARANTEED TOI 
GIVE COMPLETE SATISFACTION 

Y.m must be convinced that this it the beet value yon 
have ever ere n in Electronics, Radio or T.V. Training, 
otherwise you eau return the course (or have your 
money refunded It sent with order) after you have 
examined it is your own home for a full seven day.. 
IF YOU SEND CASH WITH ORDER WE WILL 
INCLUDE A FREE BOOK VALUED 6, -. Tick on the 
coupon one book for each course ordered with full 
cash. These tree books are authoritative, and loaded 
with information. Would cost at least Ii each U 
bought separately -by sending sash you reduce 
hook -keeping and other coats which savings we pass 
back to y ,. - - FREE TRIAL OFFER - 
Pay .,,,l, :, . i.'' ,,.,.k ,, i. i i.. ,'lay ....ut.., u right 
,.,,w '.n this .pcola! nn,,. 
To Sim -Tech Technical Books, Dept. ETVS, Gauss's 
Mill, West End. Southampton, Hants. 
Please send the following courses fora full seven days' 
trial. 

No. 1. RADIO COURSE, 
37,6, incl. postage. 

No. 2. RADIO A ELECTRONICS COURSE, 
41' -, incl. postage. 

No. 3. TELEVISION COURSE, 
3706, incl. postage. 

, 'ese trial customers tiek one only Mew). 
U not delighted, l may return the course poet -paid 
without further obligation on my part. Otherwise L 

will pay cash price or 61- weekly until paid. 
El Tick here if encloeing full purchase pries. 

Please send me 
!^ FREE TRANSISTOR CIRCUITS BOOK. 

FREE OSCILLOSCOPE BOOK. 

Amount enclosed C 

I understand that you will refund this money In till 
if I am not 100.j, Wished. Overseas esstomen please, 
send full amount ,including Ireland). 

Name 

Address 

City Oalpy - - 
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10/14 WATT HI -FI AMPLIFIER KIT 
A stylish 
finished 
monaural 
amplifier 
with an 
output of 
14 watts from 2 
EL84'a in 
pushpull 
Super rep- 
roduction 
of both 
music and speech 
with negli- 
gible hum. 
Separate inputs for mike and gram.-allow records. 
and announcements to follow each other. Fully 
shrouded section wound output transformer to 
match 3 -150 speaker and independent volume 
controls and separate bass and treble controls are 
provided giving good lift and cut. Valve line -up 
2 EL84's ECC83 EFS6 and EZ80 rectifier. Simple 
instruction booklet 1/6. (Free with parts). 

1s6.19La P. 
8/6 

P. 
All parte sold eeeady bu. 

tested 
/0 

Also available ready built and tested complete with 
standard input sockets. 68.15.0. P. & P. 8/6. 

Carrying Case for above 2816. P. & P. 7/6. 

SPECIAL HARVERSON OFFER ! ! ! 
BRAND NEW HEAVY DUTY 12in. SPEAKERS. 
Response 45 c /s13 Re /e. l fin. voice coil. Available 
in 3 or 15 ohms. Guaranteed full 15 watts British 
rating. Heavy cast aluminium frame. These are 
current production by world famous maker and as 
they are offered well below list price we are not 
permitted to disclose the name. LIMITED NUM- 
BER ONLY. UNREPEATABLE AT 89/6. P. & 

P. 5/ -. Also 25 watt Guitar Model available at 
26.6.0. 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT AMPLIFIER KIT 
Type TAI 

Peak output in excess of 1 f watts. All standard 
British components. Built on printed circuit 
panel aise 6 x 3in. Generous size Driver and Output 
Transformera. Output transformer tapped for 3 
ohm and 15 ohm speakers. Transistors (OET114) 
or Si Mollard OC81D and matched pair of OC81 o/p 

9 volt operation. Everything supplied wire 
battery clips solder etc. Comprehensive easy 
to follow Instruction and circuit diagram 1/6. 
(Free with Kit). All parts sold separately. 
SPECIAL PRICE 451- P. & P. 3/ -. 
Also ready built and tested 52/8. P. & P. 3/- 
A pair of TAl's are ideal for stereo. 

HARVERSON'S F.M. TUNER Mk. I 

F.M. 
tuning 
head by 
famous 
mater. 

Guar- 
anteed 
non -drift 

Pen 
meabili. 
tytuning 

Fre- 
quency coverage 
88-100 Mc e. 

Balanced diode output. Two I.F. stages and 
discriminator. Attiactive maroon and gold 
dial (7 x Sin. glass). Self -powered using a good 
quality maim transformer and valve rectifier. 

Valves used ECC85 two EF80'e and EZ80 
(rectifier). Fully drilled chassis. Size of com- 
pleted tuner 8 x O x 51in. A11 parts sold separately. 
Set of parts U purchased at one time 26.19.6. 
plus 8/6 P. & P. and ins. Circuit diagram and in- 
structions 1/6 post free. Mark II Verdon au above 
but complete with magic eye front panel and 
brackets 28.12.6. P. & P. 8/6. 
Mark III Version as Mark I but with output stage. 
(ECL82) and tone control 67.7.0. P. & P. 8/6. 
Handsome Metal Cabinets. Choice of Black or 
Green. To fit Mark I 25 / -. P. & P. 3/-. To fit 
Mark II 17/6. P. & P. 3/-. 

SPECIAL PURCHASE TURRET TUNERS 
By famous maker. Brand new and unused. Complete 
with PCO84 and PCF80 valves 34 -38 Mc /s 
Biscuits for Channels 1 to 5 and 8 and 9. Circuit 
diagram supplied. ONLY 25 /- each. P. & P. 3/9. 

OORLER F.M. TUNER HEAD 
88 -100 Mc /s 10.7 Mc /a. L.P. 161-, plus 2/- P. & P. 
(BOOBS valve 8/8 extra). 

4-SPEED PLAYER UNIT BARGAINS 
AU Brand New in Maker'. Original Packing 

SINGLE PLAYERS 
GARRARD SRP10 25.9.11, Carr. 5/6 
8.8.E. GU7 with unit mounted piek -up arm. 

641.8.8., Carr. 5/6 
AUTO CHANGERS 

LATEST B.B.R. UA26 Super Slim mono. 28.8.6 
SSE ÚA16 28.19.8; B.B.R. UA18 28.19.8 
LATEST GARRARD ATS 28.8.0 
Standard GARRARD Autoslim 28.10.0 
GARRARD ATO....210.10.0. Can. 6/6 on each. 
All the above units are complete with tit, mono 
head and sapphire styli) or can be supplied with 
compatible stereo head for 1.2/6 extra. 

SPECIAL OFFER ! 
Limited number of 

E.M.I. 4 -SPEED SINGLE 
RECORD PLAYER DECKS 

with unit mounted pick-ups. Incorporating 
the following special features: Heavy 8í113. 
metal turntable. Low Butter performance 
shaded pole motor for 200/250V. A.C. with 
90V tap. Latest ultra lightweight pick -up 
(5 grammes tracking weight). High output 
mono ceramic cartridge. Autostop. Overall 
motorpiate size, 12 x 10 x 20in. below and 
2m above. 

UNREPEATABLE OFFER ATT g9/6 

THE NEW HARYERSON KIT FOR THE HOME 
CONSTRUCTOR 
A really excellent 
all purpose A.C. 
mains 200/240v. 
AMPLIFIER KIT 
TYPE HSL 'FOUR' 
3 VALVE. 4 WATT 
USING ECCS3, 
KL84, EZ80, 
VALVES 
Special features in- 
clude: 

Heavy duty double -wound mains transformer 
with electrostatic screen. Separate Base, Treble 
and Volume controls, giving fully variable boost 
and cut with minimum insertion loss. Heavy 
negative feedback loop over 2 stages ensure high 
output at excellent quality with very low distor- 
tion factor. Suitable for me with guitar, micro- 
phone or record player. Provision for remote 
mounting of controls or direct on chassis. All 
this builds onto a chassis size only 7fin. wide x 4in. 
deep. Overall height 4/in. All components and 
valves are brand new. Very clear and concise 
instructions enable even the inexperienced ama- 
teur to construct with 100% success. Supplied 
complete with valves, output transformer (3 ohms 
only), screened lead, wire, nuts bolts, solder etc. 
(No extras to buy). 79/6 P. & P. 

PRICE 6/- 
Comprehensive ircuit diagram, practical layout 
and parts list 216. (Free with Kits). 

QUALITY RECORD PLAYER AMPLIFIER 
A top -quality record player amplifier. Size 
7M. w. x 2Iin. d. x 5lin. h. This amplifier (which is 
rued in a 29 gn, record player) employs heavy duty 
double wound mains transformer, ECC83. EL84, 
E7,80 valves. Separate bass, treble and volume 
controls. Complete with output transformer 
matched for 3 piem speaker. Ready built and tested 

PRICE 6916 P. & P. 419 
ALSO AVAILABLE. Mounted on board with 
output transformer and filo. speaker ready to 
fit into cabinet below. PRICE 89/0. P. & P. 5/9 

QUALITY PORTABLE R /PLAYER CABINET 
Uncut motor board. Will take above amplifier and 
B.B.R. or GARRARD Autochanger or single 
Record Player Unit. SGe 18 x 14 x Olin. 

PRICE £3.9.6. Carr. 716. 

LATEST MODEL B.S.R. TU /I2 
4 -SPEED PLAYER 
AND PICK-UP 
ONLY 69/6 c.575.1 

71n. metal turntable 
Low flutter perform- 
ance. 200/250 v. 
shaded pole motor 
with 90 v. tap for 
valve beaters. High 
gain crystal pick- 
up with turnover 
I.P /78 head complete with sapphire .stelii. 

TWO VALVE GRAM AMPLIFIER 
ON PRINTED CIRCUIT BOARD 

(UY85. UL84). Can be used with 
80 v. tap off motor. O.P. Tram. 
veinure and tone control. Size 611n. 
wider tin. 
deep x 
31in. high 
overall. 
O N L 1" 

39/6. P. 
& P. 2,/6. Mains 
dropper 

for 
filaments 
if required. 2/6 extra. 

NEW CARTRIDGE BARGAINS 
ACOS 71-5 single sided crystal cartridge for Stereo 
and L.P. records. Complete with diamond stylus 
and universal mounting bracket. List :rice 226.4. 
Our price 18/6. P. & P. 1 /-- 
RONETTE STEREO 105 CARTRIDGE. Stereo/LP/ 
78. Complete with two sapphires. Original list 
price 87/9. OUR PRICE 24/ -. P. & P. 1 / -. 
GARRARD GCS Mono complete. List price 24/11. 
OUR PRICE 12/6. P. & P. 1 / -. 

STEREO AMPLIFIERS 
Incorporating 2 ECL82'e and 1 EZ80 heavy duty 
double -wound mains transformer. Output 4 watts 
per channel. Full tone and volume controls. Abso- 
lutely complete. 

BARGAIN PRICE 

£4.19.6POÓP. 
SUPER DE LUXE version of above incorporating 
ECL96 valves separate bass and treble controls 
and full negative feed back. 8 gnu. P. & P. 6/0. 

6 TRANSISTOR AND DIODE 
SUPERHET 

A first -class 2 waveband transistor .uperhet. 
Printed circuit panel (size 88 x 2fin.). 3 pre - 

aligned I.F. transformers. High -gain Ferrite Rod 
Aerial. All First -grade transistors. Car aerial 
winding. Push -pull output. All parts supplied 
with simple instructions. All parts .old separately 
Set of parts if purchased at one time ONLY 24.6.0. 
P. & P. 216. Circuit diagram 21- (free with set of 
parts). 

35 OHM SPEAKERS 
Suitable for use scab above. 2in. Goodman. Ideal 
replacement for most pocket portables 8/6. 31in. 
12/8; bin. 17/8; 7 x 4)n. 21/ -. P. & P.2 /- per speaker. 

Portable CABINET 
Oise approx. 91 x 61 x :i_lin. Suitable for above 
using 3fia. speaker 25/-- P. & P. 2/6. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 LF. transformers one oscillator coil one driver 
transformer and wound Ferrite aerial (med. long 
and car aerial coupling) 82/8 complete post 2/-. 
6 transistor printed circuit board to match 8/8. 
Post 1/ -. Circuit diagram 116 extra. 

SPECIAL BRAND NEW 
TRANSISTOR BARGAINS 

GET 16 lMai,bed Pair? 15 / -; V11 lop. 101 -: 
0071 6 / -; 0V /o 6/ -; AF117 7 /8; OÍtPI2 10/6. 
Set of Mollard 6 transistors 0C44. 2 -0045 
0081D matched pair 0081 25/ -. ORP12 Cadmium 
Sulphide Cell, 10/8. 

EDISWAN MAZDA 
PXA101 6/8; XA103 8/8. 
R.F.I. Pack: 1- PXA102 Mixer; 2- PXA101 
I.F. Amp. (Equiv. 0C44 and OC45) 10/8 
R.F. 2 Pack: 2- PXA101 I.F. 1- PXA102 Ose.: 
1- PXA102 Mixer 12 /8 
L.F.6 Pack: Consisting of PXB113 Driver Matched 
pair PX171 mounted complete with heat sinks 
(Equiv. 0081D and 0081) 12 /8 
ALI, TRANSISTORS POST FREE. 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19 CHErrywood 39ES 

Open all day Saturday Early closing Wed. I p.m. 
A few minutes from South Wimbledon Tube Station (Please write clearly) 
PLEASE NOTE: P. dr P. CHARGES QUOTED APPLY TO U.K. ONLY. P. & P. ON OVERSEAS 
ORDERS CHARGED EXTRA. 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

SEE 
RIGHT 
HAND 
PAGE 
FOR 
MORE 
ITEMS 
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3 -VALVE AUDIO AMPLIFIER 
MODEL I-IA34 

Ueslgaed for HI -Fi 
reproduction of 
records A.C. Mains 
operation. Reedy 
built on plated 
heavy gauge metal 
chassis lee }in: 
w. z 4fn. d. a 4tln. h. -$ Incorporates ECC83, 

duty valves, 
holey duty double- 

wound mains transformer s 
speaker, 

and output Bras. 
Treble matched me 3 ohm speaker, sepveate Bass, Trente 

and volume controls. Negative feedback line. 
Output 4 watt,. Front pane, eau be detached 
and leads extended for remote mounting of coo- 
t role. The HA04 has been specially designed for us 
and our quantity order enables u,s to offer them 
,: omplete with ¡nobs, valves, 

ADA Cs 
P. á P. 

etc. wired and tested for only 6eN i 6/- 

BRAND NEW LOUDSPEAKERS 
io.. 12 /8; 6 ;in., 16/ -; 8in., 21 / -: !lita., 26/ -; 

121u.. 27/8: (12íu. 15 ohm, 2010, lain. o OW., 28/ -. 
E.M.I. 134 x Sin. with high dux ceramic magnet. 
42/ -; la ohm. 42 / -t, 
4in. HIGH FLUX TWEETER, ohm or 15 ohm 
imp. Fa ons British make. 12 / -. P. & P. 4 and 

114 and Sin. 2/6: In and 1210. 316 per 
,peaker. 

TAPE DECKS 
COLLARD STUDIO DECK. 3 motora, 3 speeds. 
push button control. Up to vin. spools, 210.10,0. 
P. & P. 7,i. 
B.S.R. MONARDECK. Single speed, :thin. per 

simple oohtrol asee 511n. spools. 26.15.0 plus 
o sato. anti ,ne. Tapes extra on bith. 

BARGAIN OFFER CORNER 
MAINS TRANSFORMERS 

Fully shrouded, can be mounted upright or drop 
through. 'lapped psi. 110, 2200, 220, 240v. Sec. 
250v. 4 wave at 85 mA and 6.3v. 2 amps. c /t. 
Stack sloe 3 141n. PRICE 12/6 P. áP.3 /6. 

ALSO semi- shrouded drop thro' type. Prl. 200, 
220, 240e. Sec. 210v. 4 wave at 70mÁ and 0.3v. at 
i' atop. oit. Stark lice 3 x 24 z ilia. 

PRICE 111- P. & P. 31-. 

PRECISION 6 MINUTE DELAY ACTION SWITCEr. 
Clockwork actuated. Slade by Smiths. Separate 
witching actions at. intervals up to 6 mint. 
Eacb switch action designed tot current loading 
tip al 15'amps at 250 volts. Suitable for photo- 
graphic timer, sequence switching operations. etc. 
etc. Brand new and unused unite offered at a 
fraction of their true value. OUR PRICE ONLY 
10 /- each. P. & P. 1/6 (3 or more poet free). Special 
quotations for quantity. 
HEAVY DUTY NON INDUCTIVE DIP MICRO 
SWITCH. Conservatively rated 10 amps at 250e. 
Standard one -hole Cuing. Body size It x t x tin. 

deep, in,. terminals, S/- each. P. & P. 1/. t6 or 
ninre post ire, 
ROLA CELESTION. Approx. It z 61n. ;t ohm 
)odds- re., -tit ..peaker, 10 /6. P. a P. :I -. 

VYNAIR AND REYINE SPEAKER AND CABI- 
NET FABRICS. Approx. 54in. wide. Usually 
:12/- yard. OUR PRICE 18/6 per yard length. 
P. & P. Ott! dale. one yd., B.AE. for sampler. 
ACOS CRYSTAL MIKES. High Imp. For desk 
or hand use. High sensitivity. 18/6. P. AP. 116 
TEL 'CRYSTAL STICK MIKE. Listed at 46/ -. 
One price 18/6. P. & P. 1/6. 
T.C.O. SUPPRESSOR CONDENSERS. 250v. A.C. 
.005 + .003 z .1. in tubular eau I tin. long x 

'n. dia. it for 3/ Post free. 
TRANSISTOR DRIVER and 0/P TRANSFORM- 
ERS. ,lapped o ohms and 15 ohms output,. 
Plug 4 suitable Transistors giving apptos. 1 watt 
output, 261-. P. & P. 2 0. 
2 -GANO .0006 TUNING CONDENSERS. 24 m. h. x 
211n. d. x 1tin. w. with built -IS' trimmer. 4/5. 
P. it P. 2/ -. 
MATCHED PAIR OF 24 WATT TRANSISTOR 
DRIVER AND OUTPUT TRANSFORMERS. 
Stack size 14 x 14 x lin. Output trans. tapped for 
a and 15 ohm output. 10 /- pair. P. & P. 2/ -. 
BRAND NEW PLESSEY. 1.2v. 4 pin non -sync. 
vibrator's. Type 12 1.4S0. ONLY 8 /8. P. & P. 

ri each. 
TWIN TELESCOPIC AERIAL. t'omprising two 
a-section heavily chromed rode. Closed 12in. each 
extending to 32íu. each. Completely adJuatahle 
polo vertical to horizontal. Supplied complete 
with universal mounting bracket. coax lead and 
plug, Suitable for P.M. or T.V. 12/6. P. & P. 2 /-. 
4 -WAY NON -TANGLE TELEPHONE CABLE. 
Latest spring back coil type, extends 12in. to Oft. 
Complete with ribber bushes. 4/6 each. P. & P. 1,6 

1 Harverson Surplus Co. Ltd. 

PRACTICAL WIRELESS 275 

FAMOUS FOR THIRTY YEARS for 
SHORT -WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT -WAVE 
KITS 

lI..4.t a.io h, n,e teal -nppher- 
Wave Receiver Kit for the a con- 
structor. Over 10,0011 satisfied to - 
including Technical Colleges. u Ifostpirral 
Public Schools, R.A.F. Arlo), Ham, etc. 

IMPROVED 1965 RANGE 
1 -Valve model "CX ', complete kit. Price 34/6 
Customers say: 'Definite!) the best one- 
valve S.W. kit available any price'. This 
kit contain, all 

r e a 
nttc,rl -Way,' com- 

ponents, a drilled :Ira i . acces,orie and tll 
instructions. Ready assemble and. , r to 

s course, as all our produi ts.fully guaranteed. 
F LL RANGE of other kits still available 
mcludiug the famous model 'R', price 77/-, 
Before ordering call and inspect a demon- 
stration r Bc iv or aead for a descriptive 
catalogue and order form to:- 

"FLAX." SHORT -WAVE PRODUCTS 
(Dept. T. H.t' 44 Old Bond Si., London W.1 

o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
1 
o 
o 
o 
o 

® THE MODERN BOOK CO. 

l' 
I 

TROUBLESHOOTING 

WITH THE 

OSCILLOSCOPE 
An indispensable "How -to" guide 
on using an oscilloscope in ser- 
vicing Electronic Circuits. 

by R. G. Middleton 
201- Postage Ir- 

THE RADIO AMATEUR'S HAND - 
BOOK, by A.R.R.L. 1965. 40'-, 
Postage 213. 

CLOSED -CIRCUIT TELEVISION 
HANDBOOK, by L. A. Wortman. 
421, Postage I1 -. 

TRANSISTOR SPECIFICATIONS 
MANUAL, Foulsham -Sams. 
Postage II -. 

PRINCIPLES OF TRANSISTOR 
CIRCUITS, by S. W. Amos, 251 -. 
Postage It -. 

RADIO, TELEVISION & ELEC- 
TRICAL REPAIRS, by R. C. Norris. 
501 -, Postage 2e -. 

RADIO & TELEVISION TEST IN- 
STRUMENTS, by G. 1. King. 251 , 
Postage I 

/ -. 
RADIO VALVE DATA, 7th ed. 

Compiled by "WW ". 716. Postage 
10 

COMPLETE CATALOGUE I' -. 

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. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIillilliillllll 

® H 1 
1=1 

EQUIPMENT CABINETS 

OF DISTINCTION 

Imperial 

Illustrated in this advertisement are! 
two fine cabinets from the Lewis,' 
Radio Range. 
Theso Cabinets are lust two of el 
really extensive range. 
Each one carefully made by Bridal* 
Craftsmen and soundly constructeddll 
from the best materials available 
Fill In coupon below to obtain FRET 
catalogue showing this wonderful 
rango of cabinets. 

nC THE NEW LEWIS I 
rC = RADIO CATALOGUE I 

llr.,lgned to assist your choice of I 
Cabinet. 
The New Lewis Radio Cabinet Cata- 
logue -the most comprehensive ever 
prepared. Sent absolutely FREE! 
Please send your FREE 24 page cabinet I 
catalogue. 

NAME__..,_ I 

ADDRESS _ .... I 

((Dept P75) I 
Capitals please I 

DEEM radio 
s 100 Chase Side, Southgate, London f 
I N.I4. Tel: Palmers Green 3733/9666 I 
L 
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FIVE 

ACAS! 

July, 1965 

This is a hand that can't be beaten. Five 
models from our tremendous range of soldering 
instruments. Superb performance. Amazingly 
compact. Developed to simplify YOUR soldering. 
Copper bits for greatest speed. 
Permatip bits for long life. May we deal you in? 

,Brochure P.W.10 post free on request 

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

Telephone: CROydon 8589 

ONE YEAR GUARANTEED TUBES 
100% REGUNNED \', 

Add 10f -or old tube. i -.. 21 in. 99/6 

79I6 
All I10° -99'6 plus 
301- refundable on .: " 17 in. 
old tube. Carr. IO16. 

14in. Slimline 17 & - 15,14 
59/6 19 in. - overseas 

postage 30' -. 12 In. 
EX- MAINTENANCE TESTED TUBES 

l7in. -351- Most makes and types available. 14in. -I5f- 
Guaranteed good picture. Carriage 5f- extra. 

DUKE& CO. (LONDON) LTD. 
621/3 Romford Road, Manor Park, E.12 

Liverpool St. -Manor Pk -10 mins. 
ILFord 6001/2/3. Stamp for Free List 

TELEPHONE 

V6Phone: 

pair 
ti.P,O. pattern, 
House to Workshop 
Garage,Ister -Office. 
etc. 
Works off any smell 
battery. P. & P.4 /e- 

VALVES Sd. each. 1,o00's available. Send for List. 
CONDENSERS. 100 -10 / -. New. Assorted elects' 
lyties and pFs. P. & P. 3/0. 
V /CONTROLS. 20 -10/ -. A selection of types and 
sizes. I'. & P. 2/6. 
SPEAKERS, 7/9. tin., Ain., 7 a 41n. and S a Ain. 
Ex. :Md. Salvage. P. & P. 2/3 (Overseas P. & P. 4; -l. 
RESISTANCES. 100, 10 / -. Mostly "High Stabs". 
Assorted. P. & P. 21- (Overseas, P. & P. 3/0). 

EX-RENTAL TELEVISIONS 
14 in. 

£7.10.0 
Coloured 

ÿ3k -¡r Demonstration 
large selection 

r i {pr 12 months' written 
Channels for 

Personal collection 
sured Carr., 14in. 

AERIALS. BBC /ITA combined Loft and room 
BBC2 /L'HF and colour aerials -from 20 /0. SEND 

17 in. 
£11.10.0 

FREE LIST 
daily from our 

guarantee 
all areas 
advised, or In- 

20f -; 17in. 307 -. 

aerials -tram 25 / -. 
FOR FREE LIST. 

! 11 L 
1 P it 

CHAS. H. YOUNG LTD. 

The Sensational 
ALL -TRANSISTOR! 

Communications Receiver 

EDDYSTONE 
ECIO 

for use in the home, caravan, car or boat. 
H.P. facilities. Only £48 Part exchanges. 

Write for brochure 

170 -172 CORPORATION STREET 
BIRMINGHAM 4 
Telephone CEN 1635 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Telephone: PRIMROSE 9090 

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK ALL GOODS ARE NEW. BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE, PLEASE NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS' SECONDS& REJECTS, WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED" BUT HAVE A SHORT AND UNRELIABLE LIFE 

OA', 4f8 
UP-' Bl- 
024(1 4/8 

A3 2/6 
A4 12/6 
A5 5/- 
A711T 7/6 
Cd 4/- 
C2 8/- 
C3 6/6 
05 5/- 
C6 10/0 
D5 6/8 
1.46 9/6 
FDI 1/- 
F119 8/3 
06 6/- 
11511T 7/6 
L4 2/3 
LA4 17/8 
1.A6 18/10 
L1)5 4/. 
1.55 4/6 
S303' 9/6 l'l 6/- 
Plu 4/9 
Pli 5/- 
65 4/- 
n4 5/- 
65 3/3 
1-2 291- 
'1'4 2/3 

1 + 5/6 
5/3 

12/0 
::.'ti 2/9 
2L13U 7/- 
21121 5/- 
21' 2313 
"\ -' 3/- 

3/9 
O/9 
5/- 
3/9 .!I 5/3 

.N.+i+'l' 619 
:344 4/9 
:I14 5/- 
4111 3/9 
31141111 8/6 
.I'4 7/- 
.r4O 4/6 

4 1' 8/- 
', .:'1 4/9 

,51 9/8 
:,'/.:I 8/6 
:,7.4 /6 
, s 0 1 a 9/- 

. 3/6 
J/9 
6/. 
31- 
2/6 

41.: 5/9 
6A15 8/6 
6AK.5 4/9 
eA1Lt1 6/- 
6AK5 5/9 
GAI., 2/3 
0AM3 2/6 
3A316 3/- 
6AQ:, 519 
UA R,: 20/- 
IAT,1 3/9 
tiAU,i 5/9 
6AV6 6/6 
0135.1 12/6 
8880 2/6 
6BA0 4/6 
OBEI 4/3 
6BR6 5/3 
613,30 5/6 
613Q3 4/6 

1iBH774 8/3 
OBRB 8/- 
61387 25/- 

6BW6 7/6 
614W7 5/- 
6BX6 4/. 
6C4 2/3 
61'5 4/- 
618) 8/- 
8('8 3/- 
61:9 10/9 
60111 8/. 
6C12 S/9 
6403G 19/- 
61.416 5/- 
6CW4 24/- 
61)1 1/6 
6U:: 9/6 
61/6 3/- 
6E.4 9/6 
IF'I 9/6 
6F613 3/9 
6F011P 7/6 
6F70 5/- 
6F8 5/- 
KFII 17/9 
1iF1! 8/- 
6E13 3/9 
6F1I 28/8 
GPI.. e/9 
6E17 11/6 
6E1, 13/5 
61'23 9/3 
66'24 10/6 
0F'3" W. 
6E33 3/8 
6O1i 2/6 
6116 1/6 
6.150 3/. 
UJ501' 9/3 
6.16 3/- 
6J714 4/o 
6J76'l' 71- 
6K6G'l' 5/6 
6K;1: 1/3 
6E70 4/- 
6K66 3/3 
6E^1:'1'81816 
6t;2.-, 291- 
61.1 10/- 
ULOU 12/6 
61.6O1' 7/8 
6L7G'1M6/6 
61,18 10/- 
6L19 19/- 
GLUO /- 
6LU13 7/- 
6LD'20 5/6 
68714'' ./. 
6n U/3 
6 P 1 , 6,6 
d1'!: 
'128 :11L 
.Q7i: 4/- 

6Q71.l' -/b 
6R70 5/3 
6/6;01' 11/. 
68A7G'E -/- 
69C7 4/9 
68437 4/9 
69117 3/- 
68417 4/6 
65187 6/6 
68L1 5/3 
ii557 4/- 
6,Q7 5/- 
68117 12/6 
6887 :./- 
0U4U1 8/6 
011544 . 
6U76 ^'j. 
6VIO 3/0 
6V6(1'l' 5/6 
8X4 8/9 
IX5 6/3 
61';G 12/0 

0z5184 
5/- 

15/- 
7A; 12/6 
7110 12/6 

;1:15 /6 
7C. SI- 
73," 019 
14'7 5/- 
7143 15/- 
71)5 1416 
;D6 14/6 
7117 5/9 
7R7 12/6 
7\-7 5/- 
7\'4 5/- 
8112 2/6 

9 B 6/6 
903 3/- 

. U7 7/b 
01'1 ON 
OC2 12/- 
OUI 71- 
00.2 11/8 
:FI 10/- 
0E9 9/9 
OF'ln 9/9 
Ol.11:i 1/3 
OLD11 9/6 
uP1:1 'l3 
UP14 11Ib 
ID:t 17/6 
11)7 17/6 
1E:1 16/- 
1Ea 171- 

.2AG 2/3 
2A6 16/6 
2A16 8/8 
2.4D6 9/6 
2_4K6 8/- 
2A117 5/- 
3AH4 10/9 
2AT6 416 
3AT7 3/6 
2A10 3/9 
2A17 4/6 
2A v6 5/9 
2AX7 4/6 
2A1'7 9/9 
2BA6 513 
22E:8 4/9 
213H7 6/- 
2E1 16/9 
31160T 1/6 
2J56T 2/6 
2J70T 7/3 
2E5 10/- 
2K7GT 3/0 
2K9GT 8/6 
2Q70'í' 3/6 
28A7UT6/9 
311'7 sl- 

- 3/- 
_nIL - 
2.I, -.,61 
_'nK- Jr. 
2nt/7 9/- 
28B7 5/- 
s151: 7/. 
31)1 '/- 
303 5/6 
4136 20/9 
4117 9/6 
50.1 0/- 
, 12/6 

10/b 
9AQ., 7/3 
91306020/:, 
9141 6/- 

2001 101- 
301)3 21/- 
20E2 11/8 
201.1 12/6 
30PI 12/6 
26P:1 12/- 
201'4 1313 
301'5 12/3 
2:A611 7I6 "I.i 4/9 
251 1Ol'1(/: 
25V:, 7l9 
_'::V;,(: 7:9 

257.44) 6/6 
25Z5 7/3 
23Z6GT 8/. 
278U 28/3 
281)7 6/9 
:30C: 6/6 
30c13 9/3 
30117 11/9 
:304.18 8/9 
30F5 7/3 
30E1.1 El3 
3111.1 5/6 
3OLl, S/6 
:01.17 12/9 
auP4 12/- 
:30P12 7/6 
800 Di 5/3 
::61111 12/- 
30Y1.I 9/3 
:401'L13 10/6 
3010.14 11/3 
35351 12/6 
35A.-, 20/9 
35L1tG1' 6/- 
33W4 4/6 
35Z2 16/2 
::5Z4G'l' 4/8 
:1,,Z:4-1' 5/9 
41181'.4 6/6 
4131T1. 8/- 
413TH 10/. 
4'l 5/- 
4:3 10/- 
4:, 17/6 
4:5%0(41'15/- 
fiOAS 21/10 
SOBS 6/6 
511C'5 6/6 
5(1('1401:40/9 
sOldiO':' 6/3 
.53K1- 14/6 
5:361 14/6 
72 6/6 
77 5/- 
; 4/9 
80 5/3 
8:3V 81- 
80.43 6/6 
9061: 67/6 
90AV 67/6 
001'6 43/- 
901V 42/- 
9Ul'1 10/- 
150B2 18/6 
156(^2 4/6 
161 13/- 
I,pB'l'34/11 
217w4: 6/6 
100 10/O 

20/- ,, 15/- 
:3u:. 15/- 
::al 15/- 
301 13/- 
306 13/- 
666A 12/6 
956 2/- 
1203A 7/- 
16'° 12/6 
2I11 12/6 
44s3 15/- 
4G.7 11/- 
.i78 7/8 
6067 10/- 
7195 1/6 
7475 2/9 
901r2 4/6 
9006 218 
A18:34 20/- 
A('042 23/3 
A4044 9/- 
A('!HL 10/6 
A1121r1 11/6 
AC'21'EX 

00 12/6 
A4311 EN 

00 23/3 

ACaFE\4/9 
Ac/PES 

(5) 17/6 
AC/l'ES 

(7) 17/- 
AC/8G 22/6 
AC/SO/VM 

12/- 
ACIT11115/- 
A('/TP 18/- 
AC/VP112/- 
A1'/VP212/- 
ATP-1 2/3 
A'/.l 8/8 
A'/.'31 6/3 
AZ41 6/6 
Itsf, 4/9 
B339 4/6 
8710 5/9 
B1.63 10/6 
c1 12/8 
C4:1135 12/6 
C'K396 6/6 
U1,4 19/6 
t-I °` 11/6 
111'. 2/8 
1'V6:: 10/6 
l'\85 14/8 
1\27I 12/6 
C\428 19/- i'l'I 19/4 
4:1'1C 6/8 
C'V31 5/9 lll 1/3 
D15 13/6 
D42 10/6 
DU:: 5/- 
1)77 2/3 
llAC3.2 ne 
DAF91 8/3 
DAF96 6/- 
01V:90 8/9 
004 12/8 
I004I 10/6 
I1I14 7/6 
0ET2.5 7/8 
O1,33 8/8 
DE'r,r, 15/- 
DE'72 30/- 
1)F9l 2/3 
11E'96 6/- 
DF97 10/. 
DH3O 15/6 
141111:3 41- 
0347.4 3/8 
111177 3/9 
L1Hsi 2313 
0110U 25/- 
01610716/11 
I11:.:' 7/0 
DI:40 15/b 
OK9I 4/- 
DKn^_ 8/- 
DK96 6/6 
0L113 8/9 
DI.:35 5/- 
OL63 5/3 
1I.68 15/- 
UG_ 15/- 
01.75 304- 
1.4l.a2 4/9 
1,I31t 31- 
01.96 6/- 
1)L86 6 10/6 
01170 5/. 
1)5171 9/9 
UW4;:3,5U8/e 
UW4;500818 
PUß6 8/8 
DV47 7/6 
E1801' 24/- 
F:83F' 34/- 
E8801' 301- 
E:IaoP 19/6 
El I-1, 1/9 
EA50 1/8 
E.476 ,09 

F.4BCao 5/9 
EA4'91 31S 
EA142 7/n 
EE34 1/- 
141341 4/9 
EBi)1 313 
EBC3 20/6 
EBC:13 6/- 
EBC41 ,/. 
EB('a1 5/9 
EMIR) 3/9 
E:IlC91 5/6 
hBFHO 5/9 
1:R1'n:: 7/3 
IìBPv!t BI_ 
I:BI:l1 10/3 
E('ir, 4/3 
Ec53 12/6 
F.('.:4 6/- 
EC'7O 4/9 
E(.'+0, 2/3 
EC9I 41- 
El'9" 6/6 
I10C31 7/3 
15(15Y2 4/- 
Ecu:::: 29/1 
1f'134 21/7 
1!l'l'35 5/3 
F:c140 /_ 
ECCHI 3/6 
EA.Cwl 418 
ECC'8:3 4/6 
ECt'84 5/8 
ECl'85 5/9 
E('C88 8/9 
ECC16911/8 
E1CC804 9/- 
EC4'n07151- 
ECFHO 7/3 
ECPyI 6/3 
ECpn6 11/8 
El'F8U424/- 
1:41H3 23/8 
Er'H21 9/- 
li1'H:;:3 2218 
Ec11:35 6/- 
F,C1142 2/- 
ECHßI 5l9 
ECHO:t 6/6 
EC1464 9/6 
El'LSO 5/9 
E7CL82 6/6 
ECLS:: 8/9 
EC1.86 S/- 
F:FO 20/6 
1:F0 20/6 
E6''22 6/8 
Ep:6 ::13 
I!l':RA 7/- 
E:1'40 ::/9 
GF41 5/6 
F1F4: 3/9 
E,.iO 3/6 
EF54 31- 
EF7:: 5/- 
EFBU 4/- 
EF83 9/9 
E1+55 4/8 
EI'ai 6/6 
RI',/' 41- 
1:F91 3/- 
F:192 °/b 
E:E'97 101- 
EF9. s/9 
E1In:3 7/3 
EFI84 7/9 
Eli 90 9/6 
EK32 5/9 
E1:2 19/6 
EL32 3/6 
tiL:ts 8/8 
E1.34 9/9 
41.:13 101- 
E:1.36 6/9 
E:1.^7 12/3 
E1.0 7/. 
E1.4! 719 

111.5l 8/3 
E1,83 8/9 
E1.84 4/6 
1:L85 7/6 
ELMS 7/3 
EL91 2/6 
EL95 5/6 
F1L880 271- 
EL820 16/4 
E7.922 18/8 
ELL80 13/6 
E:1:4 17/9 
E6134 11/6 
E]I:t:, 12/- 
1161;1 1518 
EMSO 6/3 
E3181 7/- 
E11184 6/9 
E:MHS 3/9 
EMS/ 7/6 
ESS1I 10/- 
E8491 5/6 
E:1'S1 5/6 
1:1'81 7/3 
EUn:t 6/3 
F.Yn4 9/6 
E1'86 5/8 
l'.ßn 8/9 
E:Y9I 3/- 
F:z.so 5/3 
E'/.40 5/3 
E'/.41 6/3 
F:zNU 3/9 
EZel 4/3 
EZ90 3/9 
F162 1416 
FC4 8/9 
FPO 14/8 
E'c13C 17/_ 
FW'4!5006/8 
F'\V418006/8 
GTI(: 0/9 
40:5U 55/- 
l:z3o 7/6 
O7.22 9/- 
01.33 17/e 
4; 7.34 10/- 
0237 14/6 
1430 5/- 
HABC909/3 
HI.2 7/6 
HL13P 4/. 
HL2:3 12/8 
HL23UD5/- 
111.41 3/9 
H1.41D01218 
11L430012/6 
H1.l3xDU 

9/6 
H\.109 05/- 
HVR' -8/3 
HVR2A 8/9 
llt':, 5/6 
1 W'4:35115/8 
1W'41500 6/- 
KliC32 20/5 
KFei 10/6 
2.L35 11/6 
K1.1.32 21/7 
ET2 5/- 
I('l' 15/- 
1415r2 4/9 
E'1':t:n' 6/- 
E'l':16 29/1 
K'14l 6/6 
KT44 5/. 
E1'1i1 .6/9 
KTes 3/9 
KT6U 12/3 
KT74 12/6 
KT88 28/- 
ETW61 4/9 
ETW'U2 5/6 
K'1WU3 5/6 
KT241 5/6 
1,63 3/- 
L5152 5/9 

LN:l09 910 
I.S:tt:' 9/3 
LP:: 9/6 
1,7.319 6/6 
LZ329 6/6 
MHD4 7/6 
MHLD6I2/6 
MLIi 5/9 
M84B 20/5 
M8p4 12/- 
MI'12/144/6 
11X40 1/9 
X37 10/8 
\77 26/- 
N16n 2812 
53:39 25/- 
P41 316 
P61 ie 
PABC'80 6/9 
PCSB 10/3 
P('68 9/6 
P('9.5 6/9 
P1'97 8/9 
Pi r1,4 5l6 
Pi r.:1 6/9 
'1,-.e 10/8 
l', ,,v S/8 
1',: in910/8 
IN 1,O 616 
Pi o-'82 6/- 
w 1.814 918 
1'3:1,86 810 
PC180110/- 
FCF902 10/- 
PCFS05 8/9 
PC1.82 8/6 
PC'L8:3 9/6 
PC1.64 7/8 
PCL85 9/6 
Pl'I.SA 8/9 
P('1.88 1216 
PE5401)1) 

34/- 
l'FS45 ,l- 
PE:545D0 

12/- 
PE:546 4/- 
PES:38310/3 
PEN5300 

10/6 
E'I,`iA4 7/- 
PE:S:UD 

40!0 17/8 
P11;20020/5 
P1.;33 9/- 
P1,:36 9/- 
P1.:5 18/- 
I 1 I . + 1 6/9 
II.öz 3/- 
111.8:: 6/- 
P1s4 5/3 
P1,30u 15/9 
PM84 9/3 
PTlS 10/- 
PX4 9/- 
PX25 8/6 
PY31 6/9 
PY32 8/9 
Pl':t:: 5/6 
P1 50 4/9 
P\81 51- 
PVS, 4/9 
Yl'.H:; 5/6 
P5 5s 713 
Y1806 5/9 
YA mil 7/8 
PZ:O 9/6 
Q1'21 5/- 
Q1:22B 12/6 
QP25 5/- 
QQV03/10 

35/- 
Q9752o 1016 
Q5156159/6 
610 15/. 
RL 516 
Itlii 29/- 

I117 17/6 
Rln 9/6 
RIS 8/9 
1152 7/8 
60142406 

541- 
11K34 718 
5130 22/6 
SP4B 19/6 
8P13C i216 
8P41 2/- 
1P42 12/8 
BPf,f 2/- 
131"25 27/2 
'1'41 9/- 
'1'11D2 12/8 
TDD4 7/6 
11-1411 101- 
TH214' 10/5 
TH30C 14/6 
T1141 10/- 
T112:3:1 8/g 
TP_2 5/- 
1'1823 5/- 
'l'P2620 7/6 
1'1'86F 1118 
CABCSO 51- 
UAI'42 8/9 
1:B41 10/8 
UBC41 613 
UBC81 813 
L'Bl'80 5/8 
1313F89 6/8 
UB3:21 10/9 
UC92 8/8 
UCC84 8/- 
UCC85 6/9 
UCF80 8/3 
C'CR21 e/- 
UC1443 8/. 
13:H81 616 
1'(1.82 7/3 
1'C:Lö:t 0/3 
1p41 6/9 
I l'42 4/9 
I: ,n11 613 
UE'55 6/9 
UF56 9/- 
I' E,9 5/6 
11.41 7/- 
CL44 28/3 
11.46 8/6 
lil.n4 5/6 
UM4 15/2 
l"1134 16/10 
1'318u 8/3 
t"Inc 6/6 
1 1 , : 7/. 
Ct,: 11/- l'I. 7/6 
1 U. 11/6 
l 19 "/3 
UCI:' 4/3 
UY1X 10/3 
U1'24 7/9 
l'\41 5/- 
UV85 4/9 
Ctu 9/. 
U12 14 7/8 
I' ii; 151- 
I IT 5/- 
CI. ^_0 6/6 
l 1!, 4818 
1-b2 5/9 
V!., 818 
I 2 7/6 
U:3I 6/6 
I:,:: 13/8 
Usr, 16/8 
137 29/- 
U45 1516 
1147 8/8 
1'50 419 
C5'2 416 
176 4/6 
1'7, 3/9 
I 101 19/6 

U1u7 17/8 
U191 9/6 
12351 91- 
11281 8/9 
113112 12/8 
U301 11/- 
U329 9/I- 
U319 9f8 
1.1403 9/9 
U404 8/- 
1'801 15/- 
U4020 6/6 
\'51P40 11/9 
VM9413 12/- 
\'P! 3/6 
VY213 9/0 
VP4 14/6 
VP4A 1416 
VP4B 12/- 
VP13C 7/- 
\'P23 2/6 
\'P41 5/= 
VP133 0/9 
\'675 21/- 
VR105 5/6 
VR150 4/9 
\l'61A 7/- 
VT301 8/- 
V1i111 61- 
VL'120 l0/- 
VU120A10/- 
VÚ133 7/- 
W21 5/- 
W43 12/- 
W81M 24/6 
W63 10/8 
W76 3/8 
W77 2/8 
W8151 5/9 
WI01 28/2 
W107 30/6 
W-720 17/8 
X14 7/9 
X1S g/- 
X24 18/8 
X41 10/- 
XII 6/- 
X63 5/9 
164 4/6 
2.65 5l6 
X66 7/3 
X76M 8/6 
X78 20/6 
X79 07/- 
XS151 29/1 
3101 23/8 
X109 26/- 
8 1 1 . 9 / 9 

X119 6/6 
X14" 8/. 
l'u', 5/ 
2U5 5/- 
Z6:: 4/6 
'Z6I 7/8 
z.77 3/- 
'7-.15.3 4l- 
Z729 6/6 
2749 9/3 
2759 28/- 
Trnnsletvra 
auddioder 
AAI29 4/6 
AC107 14/6 
AC114 8/- 
AC127 9/6 
AD140 25/- 
AF102 27/6 
AF114 111- 
AF115 10/6 
AF116 10/. 
AF117 5/6 
AFtln 20/- 
AF124 11/- 
AF 120 10/6 
AF'126 101- 
AF127 9/6 
B\'Z13 11/6,XA103 

G03 5/6 
ODI 5/6 
0014 10/- 
GET103 ^/- 
GET104 10/- 
GETIO6 17/6 
GET111121- 
GET113 6/9 
0E1114 6/6 
GET111171- 
GE7'873 9/3 
(1ET874 9/8 
(1F.X13 3/6 
OEX3J 81- 
GEX36 10/- 
GEX4.\ 9/6 
(1E164 11/6 
GEXO6 15/ 
MAT100 7/9 
MAT101 9/6 
MAT120 7/9 
MAT121 9/6 
OA5 6/- 
OA1U 6/6 
OA70 3/- 
OA78 31- 
OA79 31 
OA81 3/ 
°A85 31- 
OA86 4I- 
0A9U 3/ 
OA91 3/. 
0A95 3/6 
OA210 9/6 
OA211 1818 
0142204 9/6 
0AZ310 7/6 
OC16W 36/ 
0C'19 25/- 
OC32 231- 
0023 571 
OC25 12/ 
OC36 81- 
OC28 231 
OC39 16/6 
0C35 9/6 
OC3I 21/6 
0C41 81- 
0C43 5/- 
0C48 12/6 
0C44 4/9 
OC44PM11/ 
0C45 419 
OC45M 81- 
0065 22/6 
OC66 25/- 
0070 6/0 
Oc7I 6/6 
OC72 8/- 
017.: 16/- 
0074 81- 
0075 8/- 
0076 8/6 
0077 12/- 
OC78 8/- 
OM 4/- 
OC81D 41- 
008131 8/ 
0082 101 
OC83 Ell- 
O1.'n4 8/- 
00139 121- 
(1('140 19/- 
0C170 8/6 
0C171 9/- 
00200 10/0 
OC201 29/- 
0C203 14/- 
OC204 10/6 
0C206 10/8 
OCP71 17/6 
O131'12 12/6 
8X641 10/- 
TOO 12/6 
T83 151- 
VIM I5A121- 

15/- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS. DRSIIB 13/ -. 016M213 and DR513B 19/8. 14W7 21/ , LW15 28 / -, RMO 7/11. 11M1 5 /3. RM2 8 /3. HM3 7/9. 11514 12/9. R545 17/6. 14A86 17/6. 
14A97 19/6. 14A100 23/ , 144134 28/6. 14A163 55/6. 148130 31/ , 14B261 11/6. FC101 16/9. 16RC.1.16.1 8/ -. 11C31 21/ , 111R0.2.3.5.1 11/ -. 16304.2.1.8.1 9/5. 
180A.1.1.8.1 4/ -. 10R6..1:3.6.1 11 / -. 110116 6 / -. FC124 12/8. 9133 10/6. C2D 9/ -. C221 5/9. C3V 9/.. C3D 11 / -. C311 14/8 1:3V 11/ -. It6,2D 4/3. Q3/4 3/7. 
ELECTROLYTI22. Can types: 8'2 x 32/426v. 8 / -. 30 x 50/350v. 6/ -. 84 x 120/350v. 9 / -. 69 x 050/273v. 9/6. 100 x 400 075v. 12/6. 100 /175v. 3/-. 290/575v. 6/.. 
100 n 2001273v. 8/6. Tubular type,: 8í450v. 1/9. 161450v. 2/9. 32/450v. 3/9. 8 x 8 :450v. 3/-. 16 x 16!450v. 4 / -. 30 x 32'070n. 9/ -. 8 x 167450v. 9/9. 32/350v. 31.. 
MIILLARD Midget silicon reenter,. Types BY100. Output 210 volts I amp. No larger than a shirt button. 71- each. Stries limiting resistance 1/6. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terme of btleutese -C'asb with order or C.O.D. Duly. Post ,Packing 6,1. per item. Orders over E5 post free. C.O.D. 3/6 extra. All orders cleared day of receipt. Any 
parcel inslued against damage lu transit for bd. extra. We are open for personal ahoppern 9.00 -5.30 p.m. Bate. 9.00- 1 p.m. Complete Set of modern and oboe/6U 
valves, resistors, wudeuaem. transformer,, potentiometers. mlcrophonee, etc. with terme of business, 6d. Please enquire for any Item not listed with S.A.E. 
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TEST METERS 

, 

;T 
ÿ 

20,000 O.P.V. MODEL TP 6S. Read. voltage np to 
1,000 D.C. a 20,000 ohms per volt and A.C. at 
10.000 O.P.V ; U.C. torrent to 500mA: Resistance 
to io Mega.; Capacitance to 0.112F; Decibels from 
-20 to +36. Size 31ín. x ifin. x 11in., £5.19.6. 

2.000 O.P.V. MODEL TP 10. Reads A.C. and D.C. 
Volts up to 1,000; D.C. Current to 500mA; 
Resistance to 1 Meg.; Capacitance to 1µF; 
Decibels from -20 to +36: Output jack for 
Audio Measurements. Size 31 x 5 x 1410. 
£3.19.6. 

30,000 OHMS PER VOLT MODEL 500. Reads 
voltages up to 1,000 D.C. at 30,000 ohms per volt 
and A.C. at 15.000 O.P.V.; D.C. current to 12 
amps. Resistance to 60 Mego.; Decibels from -20 
to +56; Incorporates internal buzzer for audible 
wanting of direct shorts and blocking condenser 
for A.F. output measurements. Size 36 /te x 6 °Its 
x 21ín., 28.19.6. 

TRANSISTORISED TEST EQUIPMENT. Fully 
guaranteed, brand new. By NOMIIREX: 150 
ICs /s. -350 Me /a. Signal Generator, 29.10.0. 
Resistance -Capacitance Bridge, 28.5.0, 1 -15 volts 
U.C. Power Supply, 26.10.0, Audio Generator 
101100,000 c /s., 216.15.0. Inductance Bridge, 
218.0.0. 
By T.M.X. INSULATION TESTER. Measures up 
to 500 megohms at 3 testing voltages, 100. 250 and 
500. Supplied with leather case and leads, £17.10.0. 
Illustrated details on any of the above sent on 
request. 

LINEAR AMPLIFIERS. LG34, 4 watts size 81 x 
41 X 21in. high, 25.5.0. L45A 5 watts, size 
7 x 7 x Sin. high, 25.19.6. Protective cover, 12/9. 
1.5/55 5 watts stereophonic, size 104 x 8 x Gin., 
212.12.0. cover with carrying handles. 25/ -. 
"Diatonic" 10 watts Hi-Fi Ultra Linear Push -pull 
size 9 x 7 x 61in. high, 212.12.0. Cover with 
carrying handles, 19/6. L1 /10 10 watts Hi -F1 
Ultra Linear size 9 x 7 x Sin. high, 213.13.0. 
cover with carrying handles, 19/8. "Conehord" 
30 watts HI-Fi Ultra Linear size 191 x 9 x 71in. 
high, 216.16.0. Cover with carrying handles, 25/ -. 
1,50 50 watts Hi -Pi Ultra Linear, size 14 x 10 x 
Sin. high, 223.8.0. Cover with carrying handles. 
62/6. All amplifiers for normal A.C. mains, and 
ex stock. Details on request. 
"Tr}pletone" Convertible Amplifier. Size 10 x 
3 x 4 }in. high. 4 watts output matched for 2.3 
ohms, OR 2 amplifiers can be coupled together for 
STEREO, 28.19.6 each. 
"Tripletone" F.M. Tuner, alas 11 x ri x Sin. high, 
Coverage 86 -104 Mc /s. 213.19.6. (unpowered), or 
215.14.8 (self -powered). Details on request. 
MICROPHONES. Crystal Types, (Suitor, 12/8. 
Desk, with built -in stand, 15/ -. Acos 39/1 Stick, 
and Table Stand 32/0, Super Stick, with heavy 
Desk Stand 4016, Moving Coil Types. Stick with 
heavy Desk Stan, 59/8. "Slituline" Stick, 00K 
impedance, with switch, 75/ -. Omni -directional 
,chrome plated die -east frame, 50K with switch, 
99/9. 
ADJUSTABLE MIXE STANDS, with heavy bases 
sold plated stems. 'Table type 29/8, floor type 55/ -. 

HARRIS ELECTRONICS 

(London) LTD. 

138 GRAY'S INN ROAD, 

LONDON, W.C.1 
Telephone: 2'l:llminne 7937 

Please include carriage cost on ALL items 
Trading hours 9 a.m. -O p.m., Monday -Friday. 
Closed Saturday. We are 2 miss. Irom High Hol- 
born (Chancery Lana Station) and 5 mina. by bus 
nom King's Cross. 
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`Continental' 
RADIOGRAM 

AT 

HALF PRICE! 
Magnificent Stereophonic Radiogram 

Chassis complete with two IOin. elliptical loudspeakers. 
Plus a Mono Stereophonic 4 -speed automatic record changer. 

Easily fitted 
No soldering or technical 
knowledge necessary 

Fits almost any cabinet with 
minimum trouble 

Only ' £29 -19 -6 
Luxembourg and' Caroline 
received at full strength 
Listen to U.S.A., Russia, Africa 
Canada and even Australia 

Unique Lewis Radio 365 day 
Built -in ferrite rod aerial guarantee, even on all the valves 

Piano key switching All British make 

SPECIAL terms available of f3 deposit followed by 18 monthly pay- 
ments of £I.14.6 (Total H.P. payments £34.1.0) post and packing 15,- 
extra. 

INDIVIDUAL CABINETS SUPPLIED ON REQUEST 
To avoid disappointment send cheque or P.O. for E3.15.0 immediately. ® radio. LEWIS RADIO (P.W.75) 100 Chase Side, South- 

gate, London, N.14. Telephone: PAL 3733 9666 

RADIO CLEARANCE LTD., 
27 TOTTENHAM COURT ROAD, LONDON W.I. Telephone: MUSeum 9188, 
Trade enquiries invited. The oldest component specialists in the trade. Est. 35 yrs. 

LOUDSPEAKER BARGAINS STILL AVAILABLE, 
Enormous purchases of Brand New and Guaranteed Plessey loudspeakers 
enable us to offer these unit ., at THE LOWEST PRICES EVER! Don't miss this , 

golden opportunity to obtain on first -grade permanent- magnet LOUDSPEAKER 
off Die production line at LESS THAN THE MANUFACTURER'S COST: Read 
rare fMIN the prepared list below and choose Just the right speaker for the Job- 
CO MP AR E THE PRICES ANYWHERE! SELLING FAST -STOCKS CHANGING 
RAPIDLY. 

Sire 

turner 

Gauss 
ìn. 

lines 

/raped. 
in. 

alms Price 

Eire 

inches 

Gauss 

lines 

looped. 
im 

ohms Price 

Size 
in 

inches 

Gauss 
in 

lines 

!raped. 
in 

ohms Pries 
7000 80 8/- 34 9500 3 10/6 4 9500 '25 11/8 

21 7000 35 8/8 31 9500 8 10/6 5 6000 3 
, 

8/- 
29 7000 50 8/6 31 7000 85 8/8 0 7000 3 8/6 
21 7000 80 8/- 31 9500 50 10/8 0 7500 3 91- 
3 8500 3 10 /- 4 7000 25 11/8 5 8500 3 9/6 
3 6000 0 8/8 4 6000 35 30 /8 5 - 9500 3 1016 
1 7000 5 9/- 4 7000 35 11 /- 5 9500 15 12/6 
3 70011 35 9/- 4 7500 5 9/8 5 8500 55 10 /8 
3 6500 811 9/8 4 9006 50 11/8 0 9500 35 11 /8 
38 6000 15 10/- 4 9500 35 11/6 lit 6000 
39 7000 3 9/8 4 9500 15 12/- 8 6000 13 138 r 

6 X 3 6000 3 7/6 7 x 311 7000 3 9/8 8 x 21 9500 3 10/- 
x 3 
X 3 

5 x 3 

9000 
7010 
9000 

3.5 

3 
3 

12/- 

8/8 

7 x 31 
7 x 31 
7 x 4 

9500 
9500 
9500 

3 
8 
3 

10/6 
11/8 
11 /- 

8 x 5 

8 x 5 
8500 
8500 

3 

15 
11/- 
15/6 I 

5 x 3 9500 3 7 x 4 9500 30 12/8 8 x 5 11000 3 13/8 
x 4 
x 4 
x 4 

8.500 
9500 
9500 

3 
.3 

35 

9/8 
10/- 
12/- 

7 x 4 
8 x 2s 
8 x 'l} 

10000 
6000 
7000 

3 
3 
5 

12/6 
8/8 
9/- 

10 x 6 

10 X 6 

11000 
11000 

3 

5 

22/8 
22/6 

ALLOW 2/- nook Speaker for postage and packing and handling charge and please specify the exact 
requirements -the nearest available will be sent t 

SELECTED BARGAINS 
Beautifully geared AM /FM 2 gang Condensers, 4/8: AM /FM IFT'S 465 kc /s and 10.7 Mc /s I 

4/e pair; Magnavox Crystal Tape Recorder Mikes, 12/8: 3 watt Stereo Amplifiers. 
complete, ready to switch on, 79/8' Sentercell rectifiers R3 /2D- D3- 2-1 -Y. 2/6 each. , 

DIODES -0A79. OA90, CG-46H, GD10. 2/- each. 
TRANSISTORS: 0C45 4/6, PXAI01, 3/9, AF115, 4/6. Sub. min. Germanium diode 1/3, 
Ml diode 6d. each. Silicone diodes, 200 p.i.v. 200 mA. 11- each, 400 PAN., 330mA, 2/8 each 
please send STAMPED and ADDRESSED envelope with any enquiry. We regret no 
catalogue -our stocks move too quickly! Kindly make provision for additional postage t 

and package charge to avoid delay, Ternis: Cash With Order or C.O.D. on Orders 
oler 10 / -. 
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"GLOBE- KING" 
Amateur Short -Wave Radio 

For over twenty years the famous in- 
comparable "Globe- King" single -valve 
kits have been used by enthusiasts in 
almost every country in the world 
where low cost but high precision standard equipment was essential and 
demanded. We now take pleasure in 
announcing the new transistor version, 
model TR2 -just two transistors giving 
a tremendous performance. Send s.a.e. 
today for interesting free literature on 
this and other equipment. Overseas 
enthusiasts, note we despatch to all 

Pparts of the world via International ostal Services. 

JOHNSONS (RADIO) 
St. Martins Gate, WORCESTER 

A.R.R.L. RADIO AMATEURS 
HANDBOOK 1965 

New Edition 40 / -. Postage 2/6. 
Transistor Substitution Handbook, 
American. Jap., etc. 12/6, P. & P. 1/ -. 
Transistor Circuit Manual by Lytel, 35/ -, 
P. & P. 1/3. 
101 Ways to use Signal Generator by 
Middleton. 18/ -, P. & P. 1 / -. Practical Oscilloscope Handbook by 
Rufus Turner. 25/ -, P. & P. 1 /-. 
Design and Operation of Regulated 
Power Supplies, Gottlieb. 24/ -, P. & P. 1 / -. 
Guide to Broadcasting Stations by 
Wireless World. 5/ -, P. & P. 6d. 
Amateur Radio Circuits Book by R.S.G.B. 
7/6. P. & P. 10d. 
Trouble shooting with the Oscilloscope 
by Middleton. 20/ -. P. & P. 1 / , 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

BBC2 (625 LINE) TV AERIALS 

Mast Mounting Arrays. 9 element 45 /.: wide spaced high gain, 11 element 55/-; 14 element 62/6. Wall Mounting with Cranked Arm, 9 element 60 / -; wide spaced. high gain, 11 element 67/6; 14 element 
75 / -. Chimney Arrays Complete, 9 ele- ment 72/ -: wide spaced high gain, 11 ele- ment 80 / -; 14 element 87/6. Loft Arrays, 
7 element 32/6; wide spaced high gain, 11 element, with Tilting Arm, 62/6; 14 ele- ment 70 / -. AU high gain units have special Multi -rod Reflector. Low loss co -axial cable 1/6 Per yard. VHF tran- sistor pre -amps from 75/-. 

BBC ITV F.M. AERIALS 
B.B.C. (Band 1). Tele- 
scopic loft 21/ -. External 
S/D 30/ -. 
I.T.V. (Band 3). 3 Ele- ment loft array 25/ -. 5 
element35 / - Wallmount- 
ing, 3 element 36/ -. 5 
element 45/ -. 
Combined B.B.C. /LT.V. 
Loft 1 +3, 41/3:1 +5.48/9: 
Wall mounting 1 +3.56/3; 
1 +5, 63/9: Chimney 1 +3, 
63/9; 1 +5, 71/3. 
VHF transistorpre -amps 
from 75/ -. 

F.M. (Band 2). Loft S/D 12/6. "H ". 30 /- 
3 element. 52/6. External units available 
Co-ax cable 8d. yd.. Co -ax plugs, 1/3. 
OdtIet boxes 4/6. Diplexer Crossover 
Boxes. 12/6. C.W,O. or C.O.D. P. & P. 3/ -. 
Send 8d. stamps for illustrated lists, 

K.V.A. ELECTRONICS (Dept P.W.) 
3b Gadseone Road, Kenley, Surrey 

CRO 2527 

PADGETTS RADIO STORES 
Dept. P.W., OLD TOWN HALL. 

LIVERSEDGE, YORKSHIRE 

Telephone: Cleckheaton 2866 

USA Bomb Computers in original transit ease. tuas of 
gears, motors, vidor counter, gyro. etc., 37/ -, 
carriage 10/ -. 

POR. 12 volt Vibrator pack, in original packing case, 
85/ -, carriage E -. 
RAF Sighting Heads. Complete with lamp, lens, etc. 
Na details, Packed in original metal case, 15/- 
carriage 10/ -, 

Single Phase 240 volt, 1,400 p.m., I h.p. motor 
with pulley, 26/ -, less pulley, 24/ -, fully guaranteed 
ex washing machine. Carriage 8/6. 

One Sixth H.P. Motor, 240 volts 15/ -, post 6i9. 
New Indicator Unit CRT 100, complete with two 
tubes, type VCILX393 and VCR1290. plue 21 small 
valves, relays removed, 57/ -, or less valves, 32/ -, 
carriage 10/ -. Sorry no details on the unit. 
New 12in, Speakers with built -in tweeter. a or 15 
ohm., 28/6, post paid. 

P.M. speakers, all 3 ohms, ex TV sets. 61n. round 
6 x 4in. and 5in.. 3 / -, post 2 / -, 6 for 20/ -. poet paid. 
hit, round. e/- post 2/.. 7 x Gin 5/ -, post 2, -. 

VALVE LIST 
Ex equipment, 3 months' guarantee 

ELeL 
F.l'L0(1 
ECt's, 
EY51 
EY86 
ESF'h0 
EB01. 
ELIO 
EF9 L 

eFl 
6F14 
BF15 
1[H"- 
10FL 
10P13 
10Y14 
2oD1 
211L1 
2UP3 
20P1 

1/6 
21- 
3/- 
2/8 

4/8 
90, 

5/- 
9d. 
1/- 
5/- 

5/- 
1/- 
5/- 
51. 
2/- 
5/- 
4/- 
4/- 

201.1 
l' ul 
i' 2?; l 
1202 
1:329 
KT36 
5L;4 
6V60T 
6x5 
61425 
6525 
6124 
PY3:3 
PYhl1 
PY01 
51,81 
51.02 
P1,83 
PLO 
P1-e'2 

8/8 
8/6 
5/- 
5/- 
5/- 

4/- 
4/- 

5/- 
8/6 
5/- 

3/- 
3/- 

3/. 
3/- 
3/- 
8/- 

PC000 4/- 
PCCBG 4/- 
Pt 5/- 
PC1,94 5/- 
FLA. 5/- 
U23 5/- 
1_5Tî 3/- 
OCHS 1/6 
ARYL? 1/6 
807 0/- 
EF50 1/- 

Doz. 6/- 
RIT80 1/6 

Dos. 16 /- 
5E7 1/3 

Dos- 10 /- 
6V6 1/9 

Doz. 18 /- 
6K8 1/9 

Dos. 18/- 

Breaking up Mark III Type 19 Sete- Pointer Knobs 7/- 
doe., post. paid. Jack Socket, 1 / -, post 6d., doz. 101 - 
post paid. Jack 1 /6, post 6d. Toggle Switch, metal, 64 poet 64., doz. 7/6, post paid. Relay type 3000, 
1/9, post 1/9, doz. 20 / -, post paid. Any other apare 
send 21- plus post to cover. 
Reclaimed Tubes- 6 months' guarantee. 141n. Bullard 
and ) larda. 17/ -, caer. 101 -. 17in.. 30/ -, carr. 101 -. 

a 
-ITRANSISTORINTERCON¡-7--- 

Our PriceoNt1 

Solve your eemmuaieatinn problems with this won. 
derful 4- Station Transistor Intercom (1 Muter and 
3 Hubs) housed in attractive plastic cabinets for dock 
or wall mounting. Call, talk or listen from Master to 
Subs and Subs to Master. Buzzing eystem operate, to 
call even when switched oft, thus saves battery. 
Operates on one PP3 9V battery which lasts months. 
On /Oa switch, Volume control. liin. dynamic 
speakers. Ideally suitable for Inter -departmental 
contacts in Office, Surgery, Workshop, Warehouse, 
Bhop and Home. Hundreds of uses. Complete with 
3 pas. of cord (each 66 ft.i, 45 staples, tape and a 
battery. Ready to operate. P. t P. 4/6. 

vani,, orTELEPHONE AMPLIHER 

Increase efficiency of your Office. Shop, Warehouse 
and Workshop. This amazing Telephone Amplifier 
enables your secretary to take down long telephone 
messages or to carry on conversation without holding 
the handset. More than one person can talk or listen. 
All this by lust )Laing the Adaptor to the aide of the 
telephone ba.er by moistening the suction pick -np. 
On1Off switch. Volume control. Operates on one PP3 
9V battery which lasts months. Olin. Speaker. Sire: 
3 x 49 x If in. Complete with Adaptor- suction 
pick -up and t.otter, heady to operate. Y. R P. 1/6. 

This amazing two -way Transistor Intercom consists 
of two unite- Master and Sub-In ivory plastic 
cabinets with chromium stands. Both units operate 
on one 9V battery. Call /talk or lleten from Master 
to Sub and Sub to Master. On /Off switch, Volume 
control. Ideal os Baby Alarm. Hundreds other uses. 
Indispensable In Home, Shop, Office and Warehouse. 
Complete with 60ft. connecting lead and battery. 
Ready to operate. P. & P. 216. 

WEST LONDON DIRECT SUPPLIES (PW/11) 
8 CRIONELL PLACE, West Ealing, London W.1 

EXPRESS ELECTRONICS 32 
SOUTH 

ND, 
CROYDON 

FOR THE FOLLOWING BRAND NEW UNITS 
AMPLIFIERS 

TRIPLETONE Hl -FI MAJOR .. 12 watt .. .. .. TRIPLETONE CONVERTIBLE .. 5 watt .. .. .. 
TRIPLETONE GEMINI STEREO .. 5 watt .. .. .. 

.. 'i watt .. ., . 
LINEAR DÍATONIC . .. .. 12 watt .. .. .. .. LINEAR CONCHORD .. .. .. 30 watt .. .. .. .. 
ADASTRA 3 -3 .. .. .. .. 4 watt .. .. .. 
LEAK TL 12 .. 14 watt .. .. 
LEAK VARISLOPE PRE -AMP .. ., .. .. 
LEAK TL50 .. .. 50 watt .. .. .. .. 
QUAD STEREO /MONO) PRE -AMP 

15 watt .. .. 
LOUDSPEAKERS 

GOODMANS ARIETTE Bin. .. 6 watt .. .. .. 
GOODMANS AXIOM 101n. .. .. 10 watt .. .. . 
GOODMANS AXIOM 201 15 watt 

BAKERS 'SELHURST' 3 or 15 ohm 
JUNIOR gin. .. .. .. .. 8 watt foam .. .. 
STALWART 1210. .. .. .. 15 watt .. .. .. 
BASS GUITAR 12ín. . 25 watt .. .. .. 
STANDARD Heavy Duty 12in. .. 20 watt .. .. ., 
BASS Heavy Duty 121n. .. .. 26 watt .. .. -. 
AUDITORIUM 15in. .. .. 35 watt .. 

RECORD PLAYERS 

215.18.6 
26.19.6 

215.15.0 
£6. 6.0 

212.12.0 
£16.16.0 
24.19.6 

218.18.0 
£15.15.0 
233.12.0 
£22. 1.0 
£25. 0.0 

£5. 5.0 
£6. 6.0 

210.15.0 

£5. 5.0 
£5. 5.0 
£5. 5.0 
£7. 7.0 

212.12.0 
218.18.0 

GARRARD AUTOSLIM 4 -speed .. .. .. .. 26. 7.6 
GARRARD AT6 TRANSCRIPTION .. .. .. ,. £9.17.6 
GARRARD 411F TRANSCRIPTION .. .. .. .- .. 214.17.6 
GARRARD A LAB SERIES .. .. .. .. .. £17.10.0 
GARRARD 301 LAB SERIES .. .. £19. 5.0 
DECCADEC WITH DREAM HEAD .. .. .. .. .. .. .. .. 214.15.0 
De -luxe record players with excellent sound reproduction incorporating the latest BSR 
4 -speed autochanger, independent tone and volume controls, high quality speaker. Not in 
kit form but factory made and tested. Finished in most attractive two -tone cabinets In 
blue /grey, red /grey or charcoal /grey with gilt trim. 400-250v. AC. £12.12.0. 

Deltrered free U.K. S.A.E. enquiries 
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280 PRACTICAL WIRELESS July, 1965 

Head 021ce and Warehouse: 
44A WESTBOURNE GROVE 
LONDON W2 
Tel.: PARK 6641/2/3 

7 & I AERO SERVICES LTD. 
Please send all correspondence and Mall Orders to the Head Office 

When sending all wit h order, please include 2'6 in ö Mr postage and handling 
MINIMUM CHARGE 110. No C.O.D. orders accepted 

Retail Shop: 
85 TOTTENHAM COURT ROAD 
LONDON W1 
Tel.: LANaham 8403 

!'leave write fer Catalogue of 
valves and semi,vind nil t. 

0A2 8/-'61M6 4/- 6K8 81- 
0112 6/-diAN8 10/- 6L1 10/- 
0B3 6i--41AQ6 8/-fiL6GT 7/6 
003 61- GABS 6/- 0.18 8/- 
003 5/- 6A870 28/8 6P25 12/6 

I A50 T 5/- 6AT6 4/- 6070 
lA7GT 9/- 6/.116 61- 
1G601 7/-6AV'6 6/- 
JH6GT 7/-6AX5 12/8 
1N5GT II- 6117 51- 
1Q5GT 81- 6.13A6 4/9 
104 8/- 611E6 6I- 
1R5 5/-6806 7/- 
194 5/- 61336 8/- 
185 4/6 6BK4 20/- 
IT5GT el-613K7A 8/- 
114 6/-6BNU 7/- 
1115 6/- 6BQ7A 81- 
lX2A 7/. 6BR7 11/6 
1X216 7/. 61311.8 5/- 
2CW4 12/. 61387 16/- 
2021 el- 6BW6 9/- 
3A4 4/- 6BW7 9/- 
3A5 7/- 6314 2/8 
3136 4/- 6C31 12/- 
344 6/6 6CB6 5/- 
3QSGT 6/6 6CD6GA 

:V 
5/- 

61CHS 18%- 
4'rHA 30/- 6CL6 9/- 
SR4GT 9/. 6CW4 12/- 
51740 5/. 61384 15/- 
5U408 e/8 GEAR 8/- 101.D11 10/- 
5140 8/8 686 8/- 10813 12/6 
5Y3GT 5/- 687 5/. 10P14 12/6 
5Z3 61- 6880 6/-16A117 5/- 
5Z4GT 81- 6811 6/- 12A118 11/- 
6;30Iß 10/-6F13 e/6 12A1.5 7/- 
6A8 8/- 6817 6/- 12AT6 5/- 
62164 6/6 6F23 9/8 12AT7 41- 
GAGS 2/8 6824 11/- 12AUG 6/- 
6A07 8/- 65'25 11/- 12AU7 6/- 
6AH6 30/- 6828 10/-12AX7 6/- 
6A35 9/- 6E33 6/- 1213A6 6/- 
6AK5 5/8 6.64 9/- 1213E6 6/- 
IiAKd 7/- 0350T 4/ 12BH7 8/- 
0AL5 3/- 6.110T 7/6 121111T 7/6 
OARS 2/8 6K7 6/- 12K7GT 71- 

12E8 10/-I501.61TP 8/8 DL96 8/6.EF37A 
12Q7GT 5/.185 Al 25/- D8170 6/-;EF;f9 
19AQ5 5/-,85.12 8/6I)YwO -/-IEF411 
20 FM 15/-.807 9/-IIY-G 8/-8;1,41 
OLl 14/-:8I l 20/- Ex.( 'I 14/- I;F'42 
20P1 141-1832 20/- E1801, 15/- E1,54 

6070T 8/- 20P3 12/-1861iA 14/- FJABC80 7/- P11,55 

0807 81- 201'4 14/-,9131.1 60/- EAF42 8/6 EF 80 
6837 M. 20P6 12/-254 51- 1;B41 57//-.1'4,,,s33 

Ii61,7GT 5/. 5A681 51-955 3/-Eß(':33 7/-F.183 
68N7GT4/8.25L6GT 81-0116 2/-F,BC41 71-EFBG 
6U8 7/6 25240 7/- 957 51- E11081 618 EF89 
6V6 9/-25Z5 7/61958 4/- EBF80 818 Ei'tll 
6V0GT 7/6 25'LGGT 8181959 el- F,BF83 718 El'93 
6X4 4/- 3t1C15 10/-15696 6/- EBF89 6/9 EF94 
6X5GT 5/830017 12/-5763 - 10/-E('5:1 12/8FF95 
7116 11/- 30F5 9/- 6080 25/- F3188 12/- 11E98 
7117 8/- 30F131 11/- 0146 27/6 E(190 2/6 EF183 
705 10/- E11184 
7316 7/. FIRST QUALITY FL34 
7U8 7/- ELM 

12/- EL41 
EL 

9BW6 7/- ßL42 
9D7 7/ / EL81 
1001 10/- E1.84 
10C2 321- EL85 
lODl 7/- BRAND EL86 
10F1 14/- EL360 
lops 8/- VALVES EI,621 
1089 10/- EMIL 
10E18 9/- 30L17 13/- 9003 9/- F,(8:31, 5/- E1134 
10L1 7/6 30Y12 10/- AC/T11110/- ECC32 4/- EM80 

30119 14/- AZ1 9/- F,CC35 7/- EM81 
30I'Ll 11/6 AZ41 6/6 EIX.40 9/- E5184 
30PL13 11/- CRL1 35/- E0084 6/6 EM87 
30PLI4 12/e 

CY31 6/6 16CC88 10/- EY51 30PL15 11/- 0A032 7/- ECFBO 7/6 EY81 .f5A6 Il/- DAF91 4/8 ECF82 7/6 F,Y83 35L6GT 7/- DAF92 8/- 160F86 10/- EY86 
35W4 6/- DAF96 6/- ECH21 10/- EZ80 
35Z4G' 4/- DF91 8/- ECH42 8/- EZ81 
35Z5GT 6/- DF96 6/- ECHBI 6/- 0Z32 
42 6/- DK91 61- ECL80 8/6 0734 10/- 
50A5 121- DK92 7/6 ECL82 7/6 73:L133DI) 
5005 7/- DK96 7/6 E('L83 9/- 10/. 8132150A X78 
5oC5 8/6 DL68 10/- ECL86 8/6 KT66 15/- 10/-.279 
50006025/-DL92 5/-EF36 4/6.KT88 20/-TH41 10/-Z,61 

8/.1M111403 40/- I:5 35 /- TRANSISTORS 
5/-,51.4 8/-1TP21 321 -99004 10/- 0016 40 /- 00,9 7/- 
9/- MSPENT 'P'l'2'l 321- AFll4 9/- ÚC24 22/8 0(7ND 71- 
!ßI 10 / -t 25 131- 

ÁF113 8/6 0(1'26 8/- 06281M 7/- 0/- 078 24 /-1' ;0 111- 
Á1'l16 81- 01`26 17/6 0181DM 71- 8 /- '001'íl 241 -íU171 11/- 

81 - 7/6 0(1'9 17/6 0083 6/- i P 12 12 1 2fi 1 1:.18 API 17 

5/-1OI 011Y6Ú 
1- : 

10 /- 121+1 13 /- AF118 17/6 ÚC35 15/6 031130 12/- 
10/- PC86 l2 /- 1128.2 14/- 1. L'T114 5/8 GI ;56 15/- 031140 19 /6 
8/- PUSS 121- 1301 12/- 0E1'115 7/- 0042 8/- 00170 8/- 7/6 P(33 6/611803 8/- 

CET116 15 /. 0044 8/- 00171 9/- 4/ P0084 
7/- 

11801 17 /- 
41- PCC85 7/- 04020 7/6 (116T57329/.. 0045 6/- 00200 10/6 
4/9 P1%:88 12 /- UAIC8O 8/- GET875 e/- 0070 6/- 031201 20 /- 
81- PCC89 11 /- 1AF4.., 8/- GETöö032 /6 OC71 6/- 0(720'2 15/- 
5/8 1'00180 101 - ÚB3141 7/- JTX4A 6/- 03172 8/- OC 203 14/- 10/- P31F80 7/- UBC61 7/- 
8 /-1'01'82 7/61'01'80 818 JTX4B 6/- 0073 11 /- OC204 201- 
8 / - PCF84 8/- UBF89 7/- MAT101 8/8 0075 8/- 00205 22 /6 

10 /- PCF86 9/- UBL'21 11/- MATI21 816 ÚC76 6/- 0 208 .IB 
1 -/6 1'01801 10 /- Ú03184 9/- T1166 6/- 0077 8/- YN697 17/8 

d/- PCF802 10 /- PCC85 7/- 
9/- 1011806 181- Ú31F80 918 SEMICONDUCTOR RECTIFIERS 
8 /8l'CLö2 g/- 3.11142 818 

9J 1(1IÁ 7/- 19Úf14 7/- 0Á211 918 8/- PC183 7/3 00H11 8f- ß1,y13 
10 131100 7/- DD058 12 /0 7/6 FCL83 813 00H11 8l- 0Ú0006 6/6 OÁ219 6/6 21210 7/8 

2 / -PCL85 9/-3101,8.2 0/- 
22/- PCL86 9/-- /- 30/- 

81- 1'311,86 8 ¡- U F41 7/6 REIt11ER DIODES 
5/- PL'J6 10 ¡- UF4L el- 0Á220(I 15/- 0AZ210 81- 111475 6/6 
9/6 YI.i38 181- ÚF80 8/6 OAZ2O l 9/8 OAZ211 6/8 V R575 6/6 
6 /61'1,81 7/ -ÚF85 7/- OA'','202 6/- 0/12212 7/6 VR710 6/6 
7 ¡8 PL82 6/- 111.86 101 - OA2.203 7/- OAZ213 6/6 VR9B 8/6 
8/- P1,ä3 6/6 U 189 8/- OA'',2U4 W6 K844B 8/- V R1OA 81- 
7/- 1'1.84 6/6 LI 141 el- 0.422055 6/- 28.3 6/6 11111/1 8/- 

10/- PL500 15/- ÚL84 6/6 008 0/- V 16425 6/6 .122 
7/- PY31 7/- ÚM60 7/- 
/- P 9/- ÚU9 - 

/ ̂  Py8I 6/- UÚ 10 8/- WALKIE TALKIE No. 88 A.F.V. 6Y8I 
6/6 PY82 6/- 31 141 6/- Lightweight portable Tra r 
5/8 PY83 el- U Y41 6/- Receiver operating n the frequency 
4/6 PY88 8/8 UY85 5/6 range of 7.3 to 9.0 Me /s. Requires 150 

10/- PY800 8/8 WOOM 6/- v. H.T. and 12 v. L.T. batteries. Trans - 
QQVO3.10 X65 5/8 mit -Receive Relay. Perfect condition. 

35/. X66 8/- valved -up, untested. 12/8 each, 20 /- 
20/. per pair. A.N. Amplifier and 12 v. 
20/- Power Supply Unit for the above, 25 /- 
22/- each. 

STEEL 

SHELVING 
BRAND NEW 
C.W.O. or C.O.D. FREE DELIVERY 
within 14 days. N. Scotland, Ireland, 
1.0.M., 16% extra. 

65/- 
711n. high z 34in. 
wide 121n. deep 
with 6 shelves 
as illustrated. 

Each shelf will hold over 3 cwt. 
Shelves adjustable every 2 in. Stove 
enameled dark green. White enamel 
units 50% extra. 

No. of Price each Extra 
Height Width Depth shelves Price 3 or more shelves 

71 In. 34 In. 9 in. 6 63 /- 81 /- 7/- 
71 in. 34 ha. " 12 in. 6 65/- 63 /- 8/- 
71 In. 34 io. 15 in. 6 741 - 72/- 9/8 
71 m.' 335 in. 18 in. 6 86/- 84/- 11/8 
85 in. 34 Ira 12 in. 6 75/. 71/- 8/- 
86 in. 42 in. 12 in. 6 91/- 89/- 11/- 

Contractors to H.H. Govt. and United Kingdom Atomic Energy 

Authority. Exporters of Steel Shelving. 

Buy direct frost the ,nanufaelurere 

ROCHDALE 
METAL PRODUCTS 

WATERFOOT - LANCS. 
Phone:Rossendale 322113 

Dept. P.W. 

LEARN ELECTRONICS AS YOU 

BUILD 25 CIRCUITS 
EXPERIMENTS 
TEST GEAR 

including: 
e MINIATURE CATHODE RAY OSCILLOSCOPE 

TRANSISTOR EXPERIMENTS 
BASIC OSCILLATOR 
ELECTRONIC SWITCH 
SIGNAL TRACER 
BASIC COMPUTER CIRCUIT 
BASIC RADIO RECEIVER 
MORSE CODE OSCILLATOR 
ETC. ETC. 

VALVE EXPERIMENTS 
BASIC AMPLIFIER 
BASIC RECTIFIER 

fa PHOTO ELECTRIC CIRCUIT 
TIME DELAY CIRCUIT 
SQUARE WAVE GENERATOR 
SIMPLE TRANSMITTER 

This complete practical course will teach you all the basic facts 
of electronics by making experiments and building apparatus. 
You learn how to recognise and handle all types of components 
-their symbols and how to read a circuit diagram. You see how 
circuits are built and how they work BY USING THE OS- 
CILLOSCOPE PROVIDED. Applications of all the main 
electronic circuits are demonstrated -radio reception and 
transmission; photo -electrics; computer basics; timers; con- 
trol circuits, etc; including servicing techniques. NO MATHS 
USED OR NEEDED. NO THEORY NEEDED. NO PRE- 
VIOUS KNOWLEDGE OR EXPERIENCE NEEDED. Tutor 
service available. No extras needed -tools provided. Send now, 
for FREE DETAILS without obligation. to address below. 

TO: LERNAKIT, Dept. K 10, RADIO HOUSE, 40 RUSSELL 

STREET, READING 

Please send free details- 
NAME POST 

NOW 
ADDRESS 
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-WIRELESSL blueprints 

MOST of these blueprints are drawn full -size and although the issues containing descriptions of 
these sets are now out of print, constructional details are available free with each blueprint 

except for those marked thus ( *). 
Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to 

rPRACTICAL 
WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 

London W.C.2. 

DOUBLE -SIDED BLUEPRINTS RECEIVERS 
The Strand Amplifier ... ... 

...} The PW Signal Generator ... 

The Savoy VHF Tuner ... ... 
The Mayfair Pre -amplifier ... ... } f 
The Berkeley Loudspeaker Enclosure 
The Luxembourg Tuner f 
The PW Troubadour ... 
The PW Everest Tuner 
The PW Britannic Two 
The PW Mercury Six ... 

The PW Regency 
The PW International Short Wave Two 

Beginner's Short Wave Two ... 
S.W. Listener's Guide ... ... 
Beginner's 10 -watt Transmitter 
Transmitting and Aerial Data... 
P.W. "Sixteen" Multirange Meter 
Test Meter Applications Chart 

... f 

The Celeste 7- transistor Portable Radio} 
The Spinette Record Player ... 

The P.W. 35 -watt Guitar Amplifier ... 
Transistor Radio Mains Unit ... 

...} 7 Mc,s Transceiver ... 

S f- The Tutor * 
The Citizen * . 

3,- 

51- 

5,- 
Dual -Wave Crystal Diode PW95 216 

Modern One -valver PW96 216 

51- All -dry Three ... PW97 316 

Modern Two -valver PW98 316 
716 

A.C. Band -pass Three ... PW99 41- 

6f- A.C. Coronet -4 PWI00 41- 

A.C. D.C. Coronet ... PW 101 41- 

51 The PW Pocket Superhet 51- 

* 5f_ 

* 5 f- MISCELLANEOUS 
5,- The PW 3 -speed Autogram ... 8 f- 

The PW Monophonic Electric Organ 81- 
5,- The PT Band' Ill TV converter I 16 

5 f- The Mini -amp * 5 f- 

5 f- 

The PT Olympic * 716 

The PT Multimeter * ... 5/- 

PLEASE NOTE that we can supply no blueprints other than those shown in the above list. Nor are 
we able to supply service sheets for commercial radio, TV or audio equipment. 

QUERY SERVICE 
The P.W. Query Service is designed primarily to 
answer queries on articles published in the magazine 
and to deal with problems which cannot easily be 
solved by reference to standard text books. In order 
to prevent unnecessary disappointment, prospective 
users of the service should note that: 

(a) We cannot undertake to design equipment or 
to supply wiring diagrams or circuits, to individual 
requirements. 

(b) We cannot undertake to supply detailed 
information for converting war surplus equipment, 
or to supply circuitry. 

(c) It is usually impossible to supply information on 
imported domestic equipment owing to the lack of 
details available. 

(d) We regret we are unable to answer technical 
queries over the telephone. 

(e) It helps us if queries are clear and concise. 

(f) We cannot guarantee to answer any query 
not accompanied by the current query coupon 
and a stamped addressed envelope. 

QUERY COUPON 
This coupon is available until 8th July, 1965 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, JULY, 1965 

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 
(A. sia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGS CONS LTD. East Africa: 

STATIONERY & OFFICE SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £1.9.0. 
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HENRY'S RADIO LTD. 
303 EDGWARE RD., LONDON W2 

PADchngton 1008;9 

Open Mon. to Sat. 9 -6. Thurs. I p.m. 
Open all day Saturday 

PROVED and TESTED DESIGNS 
FULL AFTER SALES SERVICE AND GUARANTEE 
UNBEATABLE FOR PERFORMANCE AND VALUE 

VHF FM TUNER TO BUILD 
,,,.. 'N' * 5- transistors, 4-diodes. * Printed circuit superhet. * Tuning range 87 to 105 Mcfs * RF stage and double tuned 

IFT'S -9 volt 9 mA oper- 
ated. * All parts sold separately. * Output up to I volt. * Size 4 x 3 #x2} in. 

P.P. 216 (complete with front 
TOTAL COST £6.1 9.6 panel) * Cabinet Assembly 

TO BUILD 201- extra. 

MW/LW POCKET SUPERHET RADIO 
TO BUILD 

i 

DETAILED 
LEAFLETS 
FREE ON 
REQUEST 

IO WATT AND 20 WATT AMPLIFIERS 
ALL TRANSISTOR PRE -BUILT 

AND TESTED UNITS 

*POWER 
AMPLIFIERS 
10 watts RMS 
music power 
output. 20 
watts peak. 
6- transistor 
designs. Re- 
sponse 40 c/s 
to 20 kc/s. 
100 mV sensi- 
tivity. 
Unit I. For 
12/15 ohm * 6- transistor plus diode. speakers, 40 volt supply.PRICE .1 

P.P. .6 * Push -pull speaker output. BUILT 216 

* Easy printed circuit. Unit 2. For 3 to 5 ohms. 24 volt. PRICE £5. 10.0 P.P. BUILT 216 * Slow geared tuning. (Mains units Mono 59/6 Stereo 69/6) * PREAMPLIFIERS -MONO AND STEREO VERSIONS. 'i/ * Full MED and long waves. * Moulded cabinet 5 x 3 x I f in. 
P.P. 21- (Battery 216, Phone 59 

TOTAL COST fl¡ Amazing sensitivity and 
TO BUILD . selectivity. 

TWO WAVEBAND ALL TRANSISTOR 
CAR. RADIO TO ASSEMBLE 

TOTAL COST £8.19.6 TO BUILD 
P.P. 316. 

* Supplied as factory built assemblies -just interconnect. * 6- transistor push -pull design -double tuned IFT'S. * Push- button wavechange -full tuning range. * Size 7 x 4 x 2 in.-fits any car- chromed front dial. * Units available separately. * Guaranteed high performance and quality. 

PUSH- BUTTON TRANSISTOR 
PORTABLE TO BUILD * 6- transistor superhet 

design. * Easy to build printed 
circuit. * B in. ferrite aerial, and 
D/T IFTS. * Push- button wavechange. * Full Med. /LW geared 
tuning. * Attractive sturdy cabinet. 
Size 10 x 7 x 3f in. * All parts sold separately. 

SENSITIVE 
TOTAL COST £7.19.6 P.P. 316 SUPERHET 

TO BUILD (Batteries 6r -) PORTABLE 

VHF FM TUNER TO ASSEMBLE * Supplied as prebuilt and 
aligned units plus metal 
work just interconnect. * 88 to 108 Mc/s. FM tuning. * 100 mV to I00Kohm 
output. * 6- transistor printed circuit. 
Superhet design. * Size 9f x 3} x 4 in. 

TOTAL COST " 12.1 7.6 (All units available separately). 
TO BUILD P.P. 216 

Let us quote 
for Parts for 
your circuit. 
Send a list for 
quick reply. 

Fully detailed and illustrated 
catalogue. Over 90 pages. All 
types of components and 
equipment at competitive 
prices. Price 216 post paid. 

8 inputs, If mV to 
300 mV at IK to 
500 Kohm. Response 
30 c/s to 20 kc /s. 
Complete range of 
controls. 
Unit 3. Mono full 
function preamplifier. Unit 3 

Size 9f x 2f x 2in. PRICE £5I O.O 
P.P. 

(Brown /Gold front panel, 816). BUILT . 2r- 
Unit 4. Simplified version 
of Unit 3. Price built 65/- P.P. 116 

Unit 5. Stereo preamplifier for use with two power amplifiers. 
Size 9 x 3} x I- in. 
PRICE £10.19.6 BUILT 
P.P. 316. 
(Brown /Gold panel 
1216). 

LOW NOISE - 
LOW DISTOR- 
TION QUALITY 
DESIGNS Unit 5 
Enables complete Mono or Stereo equipment to be assembled 
at a fraction of the cost of a commercial comparable design. 
Simple to interconnect, outstanding quality 

TWO AND FOUR TRACK PORTABLE 
TAPE RECORDERS TO ASSEMBLE 

Prebuilt equipment-6 valves - 
Collaro studio decks -portable 
cabinets -8 x 5 in. speakers. 
Complete recording and playback. 

* Two track deck IO gns. P.P. 51- 
Amplifier I I gns. P.P. 316 sx ' . 

Cabinet with speaker, 5 gns. P.P. 316. .sls!eE moil 
P.P. 816 TWO TRACK 

SPECIAL PRICE £26 K°° * Four Track deck L13.19.6. P.P. 51 -. Amplifier 12 gns. P.P. 316. 
Cabinet and speaker 5 gns. P.P. 316. 

or SPECIAL PRICE £30 P.P. 816 FOUR TRACK 

4 WATT AND I+ WATT 
PACKAGE AMPLIFIERS 

* 6- transistor push -pull printed 
circuit designs. 

* Size only 2f x 2 x I f in. 

* 4 watt, 12/18 volt; If watt, 9/12 volt. 
* Output for 3 to 5 ohm speakers. 

* 7 mV into I Kohm, 40 c/s to 15 kc /s. 

PRICES If WATT 65/- P.P. 4 WATT 79,6 
IPS. 116 

TRANSISTOR STEREO 51 1110.10 
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