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ii PRACTICAL WIRELESS 

ADCOLON 
fN.pO rr.0. 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 SW 4 

November, 1964 

`SUPER SIX 
TRANSISTOR RADIO KIT 

NOW ONLY £4.17.6 
Owing to a fortunate bulk 
component contract the price of 
this model is now reduced to 
£4.17.6. Purchasers who have 
already paid the previous higher 
price will have the difference 
refunded on application. 

(post 5/ -) 
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 7 x 

Vinyl covered in various 
colours. 
6 x 4in. speaker giving 
good bass and treble 
response. 

Full instruction booklet 2t-. Free with kit. 
I.F. frequency 470 kc, %s. 

Lining up service if required. 
All parts supplied separately. Write for list. S.A.E. please. 
Set can be supplied fully built for £6.17.6 tax paid and 
carriage paid. 
9v. battery required. VT9 or P.P.9 (3t9 with kit). 

TRANSISTORS 
Packet of 3 coded RF transistors (equivalent of 0C44/5) 
7,6 post paid. Trade supplied. 
Set of 6 transistors and diode with circuit diagram. Neatly 
packed in foam -lined box; useful for presentation IS,- post paid. 

ELECTRONICS (Camberley) Ltd., 
15, Victoria Avenue, Camberley, Surrey. 

(Closed Saturday) 

TO DESIGNERS & CHIEF ENGINEERS 

OSMOR 
Specialises in winding miniature coils and 

transformers of interest to bulk manu- 

facturers in the industrial field. Manufac- 

turers using up to 50 s.w.g. will find our 
service economical and reliable. 

ENQUIRIES APPRECIATED 

LARGE CAPACITY AVAILABLE! 

Please Telephone CROYDON 5148 for 
Swift Action. 

OSMOR 
Radio Products Ltd 

540 PURLEY WAY, CROYDON, 
SURREY 

(Parking facilities) 
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November, 1964 PRACTICAL WIRELESS 

Tubes HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
Carr. a Ins. 

MOST M ILLARD, 

1S 6 6 Months 12 Months 

MAZDA. COSSOR, 
EMITRON, EMI - 

12in. £2. 0.0 £3. 0.0 
SCOPE. BRIMAR, 14in. £2.10.0 £3.10.0 
FERRANTI TYPES, 
PROCESSED IN 15-17in. £3. 5.0 £4. 5.0 

OUR OWN 
FACTORY 21 in. £3.15.0 £5.15.0 

NEW TYPES 

MW 31/74 

£3.15.0 
MW 38/24 
£4.15.0 
CRM 172 
MW 43/84 

£6.0.0 

SATISFACTION GUARANTEED 
EHCO L.O.P.T. Unused replacements 
for Perspex cased 1954/7 r lels, 
complete with E.H.T. rect. 39/- 
unrepeatable. JJ 

CO-AX, low loss, 6d. yd., _ i tarde, 
11/8 50 yds., 22 / -. 1111) vals., 42 /6 
Co -an Flogs, 1/3. Wall outlet boxes 3/6 

SPECIAL C.R.T. OFFER 
Doe to huge Bulk Special Purchase 
we are offering MW 31/74 Tithes at 
the unrepeatable price of 29/ -. MW 
36/24 ditto, 39/ -, P.P. 12 51 The 
above are guaranteed for 6 months. 

LOUDSPEAKERS 3 O Top Makes 
Brin, 6 n 

8in. 7x 4in. 8/6 
CONNECTING WIRE 

P.V.C. Bright colours. Five 
25fí. coils only. 4/- 
3 VALVE AMPLIFIERS 
Kit of new parts. Icmuisting chassis 
mains and output transformers, valves 
(P61, 6(36(:, 6X51:) and all components. 
With full instructions for making high 
gain amplifier with separate bass and 
treble controls, negative feed- 2A I. 
back; ets. Truly unusual value atL..77 

MAINS TRANSFORMERS 
Excellent Quality Guaranteed. 
Upright mounting 250.0 ̂ 50 V 
60 ScA, 6.3 V 3 A (8OmA 12 /6) [a /Q 
Ditto semi -shrouded 9/6. .7 V 

13 CHANNEL T.V.s 
Table Models. Famous Makes. Abso- 
lutely Complete. These sets are un- 
equalled in valise due to huge purchase 
direct from source. They are untested 
and not guaranteed to be in working 
order. Carr. etc_, 15/ -. 

'2`°.£2.19.0 141 ° £4.19.0 
LEAK AMPLIFIER SNIPS 

Doe to a fortunate purchase we are able 
to make the following unrepeatable 
offers. Al amplifiers have line matching 
Output Transformers (Transformers to 
match these Amplifiers to 150 Speakers 
can be supplied at 22/6 each). 
TL /25 WATT (new) 215 
Note -These Leak Amplifiers all have 
the added facility of volume and tone 
controls so that they can be used without 
a pre -amp. it very high gain ie not 
required. * BULK BARGAINS * 
12 POTS. Popular values. t 5K to 
2 Meg. Unused, mixed, pre- l et, long p., switch, etc. 4 6 
CONDENSERS. 25 Mixed. Electrolytic. 
Many popular sizes. List 10/- Value £5. Our price 

100 RESISTORS 6/6 
Excellent. Sizes 1 -3 watt. 

100 CONDENSERS 9/6 
Miniature Ceramic and Silver Mica 
Condensers, 3 pF to 5,000 pF. LIST 
VALUE OVER £5. 

25 TAG STRIPS 4/- 
2, 4, 6, 8 way etc. Unused. 

100 HI STABS 9/6 
1% to 5% 1000 to 5M D. 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Huge redaction. Red Spot /s 
stan,ard L.F. type now only 
White Spot R.F 2/ 
Mallard Matched Output Kits 12/6 
()CHID and 2- 0('81. 

of R.F. Kits 0('44, OC45 (2). 
9 12/6 transistors. 
AF 114 8/- 0C44 5/6 
AF115 1/6 0045 5/6 
AF116 7/8 0072 5(6 
AF117 7/- OC81 5/8 
AF127 9(6 OC81D 5/8 
0C26 12 /8 0082 8/- 
0C36 14/- OC170 8/8 

OC171 8/6 

GERMANIUM DIODES 
General Purpose miniature detector, 

or 8/8 duz. 8d. 
Gold Bonded highest quality. indi- 
vidually tested. 
9/8 doz. 1/- 
SILICON RECTIFIERS 
Guaranteed performance. Top flake. 
Tested 260V working. 
I00mA ff 250mÁ 
(a for for 9/6) 319,3 for 19/6) 7/ô 

VALVE HOLDERS. 1376, 6d, ea., with 
(screen 8d. ea., 139 6d. ea.. with Screen 
8d. ea. lot. Octal Bd., :Mazda Octal 4d. 
BOA 8d. (lean 15 % in dozens). 
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GUARANTEED 

*VALVES* 
by return of post 

THE MOST ATTRACTIVE COMPETITIVE VALVE'' 
LIST IN THE COUNTRY 

All valves are new and unused unless otherwise advised 

POST 
1 Valve Bd., 2-11, 1/-' 
FREE for 12 or ,more 

valves. 

3 MONTHS 
GUARANTEE 

in writing with 
every valve 

FREE TRANSIT IN- 
SURANCE. Satisfaction 
or Money back Oimran- 
tee on Goods if returned 

within 14 days. 

0Z4 
1A7GT 
1050T 
1D5 
1Dß 
1H5GT 
1L4 
1LD5 
1LN5 
1N5GT 
1R5 
1U5 
114 
1S5 
1T4 
2021 
3A4 
3A5 

3Q4 
354 
3V4 
5R4GY 
5T4 
51742 
5V4G 
5Y3G 
5Y3GT 
5Y4G 
5Z4 
5Z40 
5Z4GT 
8(30L2 
BA8 
SA7 
BASG 
SABGT 
6A07 
BAGS 
6AG7 
OAKS 
BALS 
6AMB 

TURRET TUNERS I BATE 
BAUS 
BAVE 
6B7 
BBBG 

COSSOR D.B. SCOPE TUBES. Type 8BA8 
0915 Split Beam. Meal for building your 89E6 

n qua lit y oscilloscope whilst 8ßG66 
stocks last.. 55I BBHB 

8936 

Most makes, your choice it avail - 
able, with valve 16/ -, less vulves 
10 /- S. A.E. enquiries. 

LINE TRANS. 
Huge quantity, most makes 

at only 29/- S.A.E. enquiries. 

RECTIFIERS. 250 c., 80 n3A, 5/ 
RM'{ 8/9; RM3, 7/6; I1M4, 19/8; EMS 
19/8: 14A86. 17/ -: 14Á97, 19/8, 
I413100, 19/8; 15IR(I- 1.161. 7/9' 
18 RAI- I -1 -10, 8 / -: 1811112.2 -0 -1, 14/- 
14RAI -2-w2, 17/ -; 148A1.2 -8-3, 20/- 
ELECTRIC MOTORS. AC' ; 15t :- 
volts. Totally enclosed standard 
mounting, powerful V pulley, 7/s 
spare hn,shes, Sin- x Sin. V 

AM /FM RADIOS 
Fantastic offer- 7 valves plus 
' diodes. Contemporary Cabinet. 
Top quality and finish. A.F.C. 
A.V.U. Absolutely corn- 
ple t e. , i narante e, 13 mouths. 11 gne. 

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

4/6 8K7G 2/-,20P3 12/81DM71 5/9 EZ8I 6/-'422 8/9 
813 8K7GT 44/9,201)4 17/-'EA50 1/3,FW4/500 7/-1724 12/6 
7/-eKBG 5/-I20P5 15/- EABC80 6/9 GT1C 12/6 U25 10/8 
7/- 6K8GT 11 /-25A86) 81- EAC91 4-0Z32 7/6 U28 8I8 
9/9 8K25 8/825L6GT 7/9'EAF42 8 3 2234 11/6 U31 7l- 
8/- 8L1 9/8 25Y5G 8/-IEB34 1 3IHK90 9/6 1133 14/- 
3/- 6/112 "/6' 2524G '/- EB41 5- HL41DD 8/6U35 12/6 
4/3 6118 7/9 25Z5 SI- 9991 3 - HN309 19/_ U37 28/- 
4/68L19 111025ZOG 8/- EBC38 4 9,HVR2 9/_ 1150 4/9 
8/9'8L1120 7/9 27111 17/6 EBC41 7 9'KT32 6/9 1752 4/9 
5/8.6N7 "/630C1 8/9IEBC81 79.KT33C 4/- U76 5/8 
5/3 8P1 91830C15 11/6 E9F80 7 6 KT38 14/- U78 4/8 
7/8 6P25 8/6130E5 7/6 EBF83 9 6 KT44 6/- U107 12/5 
418 6P23 9/9I30FL1 9/6,E13F89 7 9 

5/8$Q7GT 8/9,30L15 9/9 

KT55 17/e U191 11¡8 
3/- BQBG 8/630L1 8/6 99121 10 9 KM. - 111- 11281 9/8 

,EC52 4 9 KT83 4/6111262 121- 
4/-I6R7G 9/- 30P4 9/6'EC91 4 6 KT68 13/8 17301 12/- 
8/9.68A7 5/9 30P1E /6EC92 8 6.KT76 8/611309 8/8 
4/9 6SC7 4/9 30P19 13/1' ECC31 7 6 KTSS 19/- U329 9/8 
7/- öSG7 4/9 30PL1 913ECC32 4- KTW81 519 U339 11/8 
51-OSH7 31- 30PL13 9I6ECC33 4 9 KTW82 8/8.U403 10/8 
8/8 8037 5/6 35C5 8/8 ECC34 9 - KTW83 519 U404 8/- 
9/6 801(7 5/- 35L8GT SI-.ECC35 5 9 KTZB 11/- U801 17I8 
B/- 6SL7GT 5/9 35W4 8/- ECC40 9 e L87 3/- UABCSO 7/- 
5/8 BSN7GT 4/9 35Z4GT 5/B ECCB1 5 8 LN152 8/&UAF42 7/9 
18'85Q7 5/9 35Z60T /-IECC82 60-MU14 7/-'IIB41 7/- 

5/8',8U4GT 9/848 gg,ECC83 6 6 N37 10/8 UBC41 7/8 
9IBigVBG 9/85095 ^/9 E0084 7 8 Ns 171- IIHC81 7/8 

9/-.BVOGT 8/9;5005 S/8,ECC85 7 8 N308 37/- UBF80 7/9 
7I88%4 4l9 60LBOT ^/8 ECCBS 11 6 N152 8/7'U8F89 7/6 

9/8'8%6G 5/-153KU g/g ECF80 8 9 pgl 7/6 UBL21 lEl- 
9/-'6X5GT 8/-181BT 17/eECFBE g3P8k 2/9'DC92 7/9 
3l9'7B6 3019'818PT 11/- ECH21 10 9,PABC80 8/- UCC84 9/9 
9/- 707 7/982BT 13/8 ECH35 hi 8Ip088 
7/9 7C5 7/9.75 5/6ECH42 8 pC97 

12/8 7C6 7/6 73 5/- ECH81 71- PCC$4 
3/- 7117 7/3'.80 5/6 ECH83 8 8 pCC35 
2/9 7S7 1S/- 83 S/O ECL80 6 8 nags 
6/9 7Y4 8/-I1858T 19/6 ECL82 S/- PCCS9 
5/- 7Z4 8/- 185BTA 19/8 ECL83 10 8 PCC189 

33%3- 

SD 3/-807 ^/8 ECL84 12/-PCFSO 
1oC1 11/8813 49/- ECL86 103 PCF82 

81- 10C2 14/6 832 . 14/. 9E22 7/-.PCF84 
5/- 1OF1 4/9 866A 2 12/8 9E38 3 3 PCF86. 
^/- 1OF9 10/6 954 3/9 EF37A 8/- Pp-82 
5/9 10F18 10/- 955 2/3 EF39 7 8 POL83 
8/8 1OLD11 14/8 958 2/- EF40 11/- PCL84 
3/- 10P13 8/g.1825 5/8¡EF41 8/-'pCL85 
5/8 10P14 9/85763 7/8,EF42 89 PCL88 
5/8 10P18 7/-9001 3/B,EF50-BR1 6PENIS 

151-'.12A8 2l3 9002 4/0 EF50(A) 2 O PEN45 
6/8 12A118 Ill- 9003 5/9 9E54 3/ PEN48 
5/9 12AT6 6/e ATP4 2I8 9E80 4 8 PL39 
8/6d2AT7 5/8 AZ31 7/8 9E85 6/- PL38 

BBRB 9/6 12AU8 9/-AZ41 /- MI6 7 0 PL38 
6BW6 7/912AU7 61-B38 6/9 EF89 B 9 PL81 
13BW7 5/- 12AV6 819 C1C 8/- EF91 3/- PL82 
894 2/3 12AX7 816 CBL31 13/8 EF92 3/- PL83 
005 5/8 12BA6 7/- CCH35 13/8 EE483 9 9 PL84 
8C8 3/8 129E6 810 CL33 9/- EF384 9 6 PLSEO 
8C9 11/-128117 8/9 CY31 7/8 EE32 7 0 PM84 
BCDBG 19/8 1208 5/8.D77 3/3.9L'32 

3 
7. 
9:PX4 

OCHO 8/6 12E1 17/8 DA30 11/8 
EL33 11 PX25 

ODE 3/312H8 1/9 DAC32 8/-,EL34 hi 8 pY31 8D3 9/B12J5GT 3/3 DAF91 418'.EL35 8- PY32 8D8 3/- 12J7GT S/- DAF98 7/3 EL38 32 g.PY33 8F1 419112K70T 4/9,DF33 8/6 EL41 8-PY80 8F8 7/872H8 9 - 
EL4E 9 8 PY81 BFBG 4/BilEK8GT1118i9lIDF98 

DF91 
?3/l9 EL81 8 9 PY82 8F13 4/9 12Q7GT 4/9DF97 /6 EL84 8 8 Py83 BF14 9/6 12SA7 7/- 5/8 EL85 9 9 py8g 6E15 9/8128G7 4/6.DH76 4/6 EL91. 86 

Py80C 8E19 6/- 12507 3/8 DK32 9/6 EL95 8.py801 6E32 4/912937 5/8,0991 5/8 
8 9 

- 
PZ30 6F33 41-125117 4I899E 7/- 

8H8 118 12SN7GT 8/9 1)998 7/9 WOO 7 8 R19 
815 4l3 12SQ7 8/6 DL33 7/0 E281 8 9 RL18 
8356 3/- 13D3 6/6 DL35 

16 e'gp81 835GT 4/3 14S7 19/9 DL63 9/-EN 
8J6 3/8 19AQ5 7/9 DL75 B/- 9E51 7 8 SII25 
637 8/6 19926 14/- DL82 9/-1EY88 73911E150 
8J7G 4/9 20D1 8/9 DL92 5/- 9E88 9/8 T41 819 LISTED 
8J7GT 7/8 20F2 9/11DL94 8/61E240 c -TIDD4 8/6 S.A.E. 
81180T 6/- 20L1 181-'01,98 r 7/3 9241 '-1U14 7/6 ENQS, 
6R7 5/9'20P1 8/6 DM70 5/9 E280 5/9 018 7/6 

11/6 
UCF8UCC85 0 

7/3 
9/8 10/6 
g/g,IICH21 9/8 
7/9 UCH42 7/3 

11/9 UCH81 7/9 
9/6 UCL82 9/- 

12/- IICL83 12/- 
B/9 UF41 8/- 
^ UF42 5/8 

lÉ,- UF80 3/- 
UF85 7/8 
UF89 ' 3/- 

3 UL41 8/- 
9/- UL94 14/- 
n",8 UL48. 9/9 

10/8 unto 
3/- 

UMBg 3/9 
I/O URIC /6 
8/811U8 11/6 
46 UU7 9/6 
9Ì6 U1J8 13%8 
9.UE1N 11I- 

15 UY21 9/8 
8/3 If Y41 8/- 
8/6 UY85 8/- 
6l9 VP4B 9/- 
"/- VP23 2/9 

8/3 VP41 5/8 
8/- VR105 5/8 

12/8 VR150 5l- 
9/- W78 4/9 
8/-1W81 7/3 

10/_ 3(81M 11/- 
10/61x63 
0/0 X65 
8/3 RBB 17/9 
5/9 R78M 11/- 
8/9 X78 21/e 
8/9iX,9 211- 

7//8,1/83 
X81M 9/- 

gZ83 4((/9 

9/BI288 8/8 
11/- 

2/3 
2/- 100'1 

16/- TYPES 
4/6 NOT 

Post: 2 Ióe.. 2 / -. 4 lbs. 2/6. 7 lbs. 8/8. 15 lbs. 9/ -, etc. (('.0.D. 2 - extra). ALL ITEMS LESS 5% AND POST FREE IN DOZENS. 

TECHNICAL TRADING C 0 
SHOPS RETAIL ONLY 

350 -352 Fratton Road, Portsmouth (Tel: 22034) 
72 East Street, Southampton (Tel: 25851) 

AI.L MAIL ORDER, RETAIL SHOP AND HI Fl ROOM 
I1 -12 NORTH ROAD. BRIGHTON. Tel: 67999 

www.americanradiohistory.com

www.americanradiohistory.com


594 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11111111111 
SHORTWAVE RECEIVERS 
'AMATEUR' EQUIPMENT 

PRACTICAL WIRELESS November, 1964 

11111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1B 
INSTRUMENTS FOR TEST, 
SERVICE AND WORKSHOP 

World-Famous kit -sets anyone can build. 
Quality/ you can see, quality you can compare... 
by appearance, by periorntai::ce.. by any standard 
DEFERRED TERMS ON ORDERS UK OVER 410. ALL MODELS ALSO AVAILABLE ASSEMBLED 

TEST INSTRUMENTS 

10 -12U 
ELECTRONIC SWITCH. Model S -3U. Converts a single 
beam oscilloscope into double beam operation at low cost. 

£18.10.0 Assembled £ 12.18.0 Kit 

VALVE VOLTMETER. Model V -7A. The world's 
best selling VTVM. Measures up to 1,500 volts 
(d.c. and r.m.s.) and 4,000 pk. to plc. Res. 0.152 
1,000 MS2. Centre zero dB scale, d.c. input resis- 
tance 1 IMS2. 4}in. meter. Complete with test prods, 
leads and standardising battery. £13.18.6 Kit 

119.18.6 Assembled 

Sin. OSCILLOSCOPE Model 10 -12U. 
Laboratory quality at utility oscilloscope 
price. Wide band amplifiers essential for 
T.V. servicing. F.M. alignment, etc. T/B 
covers 10 c/s -500 kc /s in 5 ranges. 

141.10.0 Assembled £32.12.6 Kit 

PORTABLE 'SCOPE Model OS -I A 
compact portable oscilloscope, ideal for 
servicing and general work. Printed 
circuit board. Case: 7j x 4i x 12 }in. long. 
Wt. only 10f lbs. £21.18.0 Kit 
129.8.0 Assembled 

De -luxe 6" VALVE VOLTMETER, Model ZM -13 V -TA 
Similar spec. to Model V -7A but with improved accuracy, larger 
meter, unique cymbal mount £ 18.18.0 Kit 126.18.0 Assembled 

RF PROBE. 309 -CU extends range to 100 Mc.s. Indication 
to 300 Mc /s. £113.6 Kit 

MV PROBE, HV -336 measures up to 30,000V d.c. 

£2.19.6 Kit 

RF SIGNAL GENERATOR. Model RF -IU. Up to 100 Mc /s 

fundamental, 200 Mc /s harmonics. Up to 100 mV output on all 
bands. £ 1 3.0.0 Kit 

£19.18.0 Assembled 
MULTIMETER Model MM -IU. Ranges: 0.1.5 v. to 1,500 v. 

a.c. and d.c.; 150µA to I5A d.c.; 0.262 to 20MS2. 4 #in. 50µA 
meter. £12.18.0 Kit 

118.11.6 Assembled 

TELEVISION ALIGNMENT 
GENERATOR, Model HFW -1. 

Accurate alignment of TV receivers 
achieved in minimum time at low 
cost. Covers 3.5 to 220 Mc/s on 
fundamentals. A must for the 
service man. 

ONLY £30.15.0 Kit 
E44.10.0 Assembled 

TRANSISTOR RECEIVERS 
"OXFORD" LUXURY TRANSISTOR 
DUAL WAVEBAND RECEIVER. 
The ideal domestic, or personal portable 
receiver. 10 Semi -conductors. Solid leather 
case. Send for lull details. 

Incl. PT. £14.18.0 Kit 

6 TRANSISTOR PORTABLE. Model 
UXR -I. Prealigned I.F. transformers. 

" Printed circuit, 7in. x 4in. high flux speaker. 
Real hide case. Very easy to build. 

Inc. P.T. £ I2. I I.0 Kit 

UXR - I 

7 TRANSISTOR PORTABLE. Model RSW -I. Two short, 
trawler and medium wave bands. Incl. P.T. £19.17.6 Kit 

"MOHICAN" GENERAL COVERAGE 
RECEIVER. Model GC -IU. Excellent 
portable or general purpose receiver for 
"amateur" or short wave listening. See full 
spec. leaflets. 

Assembled 145.17.6 £37.17.6 Kit GC-IU 

A WIDE RANGE OF BOOKS ON ELECTRONICS AND 
RADIO. PLEASE SEND FOR LISTS OR PRICES. 
tlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

"AMATEUR" EQUIPMENT 
AMATEUR BANDS RECEIVER 
Model RA -I. Covers all amateur 
bands from 160 -10 m. Half lattice 
crystal filter. 8 valve, "5" meter, 
tuned R.F. amplifier stage. 

£39.6.6 Kit 
Assembled £52.10.0 

RA -1 

AMATEUR TRANSMITTER. Model DX -1000. Covers 
all amateur bands 160 -10M. 150 w d.c. input, self contained 
with power supply. Modulator, VFO 

£7áI.10.0 Kit Assembled £104.15.0 

A wide range of other test instruments available including: R'C 
Bridge C -3U 110.10.0. AF V /Voltmeter AV -3U 116.10.0. 
Wattmeter AW -IU, 117.5.0. (Capacitance meter) CM-1U 
£15.15.0. Power supplies. Decade boxes etc. Many other 
instruments available under American Mail order scheme. Why 
not send for full details? 

aIIIIIIIIIIIIIIIIIIIIIIIIIII111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111 

DAYSTROM LTD. 
Dept. P.W.-11, GLOUCESTER, ENGLAND 

DX-40U 

AMATEUR TRANSMITTER 
Model DX -40U. Covers 80 -10 m. 
Power inputs 75 w. C.W., 60 w. 
peak C.C. phone. Output 40 w. to 
aerial. Prov. for V.F.O. 

£33.19.0 Kit 
Assembled /45.8.0 

COMMUNICATIONS TYPE 
RECEIVER RG -I. A high perform- 
ance low cost receiver for the dis- 
criminating listener. Freq.; cov. 600 
kc /s -I.5 Mc /s and 1.7 Mc/s to 32 Mc /s. 
Send for details. 
/53.0.0 Assembled £39.16.0 Kit 

Other kits in the amateur range include: SSB Adaptor 
SB -IOU, /39.5.0 Variable freq. Oscillator VF -1U, /10.17.6. 
Balun Coil Unit, B -IU, 14.15.6. Grid -Dip Meter GO-1U, 
/10.19.6. Q Multiplier HPM -I, 18.10.0. Wide range el models 
under American Mail Order Scheme. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111111IIIIIIIIIIIIIIIIIIIIIIIIIIII 
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g. THE WORLD'S BEST HIGHEST QUALITY 
SELLING KIT -SETS '- AT LOWER COST = 

5.1111111...11 
More and more people are buying and specifying Heathkit models because: * Easy -to- Follow instructions ... The step -by -step instruction manuals tell you what to 

do and how to do it. Large size pictorial diagrams show you how. * A satisfying Hobby ... assemble any Heathkit model, switch on and find that it performs 
exactly like an expensive, factory -built set. You will be proud of your model, your friends 
will admire it, and you built it successfully yourself. * -You save money ... and get better performance at lowest possible cost. 

HI -FI AMPLIFIERS 
6W STEREO AMPLIFIER. 
Model S -33. 3 w /ch. Inputs for 
radio, tape and gram. Stereo/Mono, 
ganged controls. Sensitivity 200mV. 

¿18.18.0 Assembled £ 1 3.7.6 Kit 
S -33 

6W DE -LUXE STEREO AMPLIFIER. Model S -33H. An 
inexpensive stereo /mono amplifier with high sensitivity. Suitable 
for use with Decca Deram cartridge. t 

L21.7.6 Assembled L 5. 1 7 .6 Kit 

TAPE RECORD /REPLAY AMPLIFIER KITS. Will operate 
with most tape decks. Send for details. 
TA -IM (Mono), ¿19.18.0 Kit TA -IS (Stereo), L25.10.0 Kit 

IIIIIIIIIIIIIIIIIIIIIIIIIIYIIIIIIIIIIIINIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

18W STEREO AMPLIFIER. Model 
S -99. Ganged controls. Stereo /Mono 
gram, radio and cape recorder inputs. 
P/B selection. £27.19.6 Kit 
¿37.19.6 Assembled 

5W HI -FI MONO AMPLIFIER. Model MA -5. A low priced 
amplifier based on the S -33. Printed circuit construction makes 
it easy to build L15.10.0 Assembled. £10.19.6 Kit 

HI -FI MONO POWER AMPLIFIER. Model MA -I2. Ideal 
for use with Models USC -I and UMC -I, 0.1 >. THD at 10 W. 
Wide freq. range. ¿15.18.0 Assembled £11.18.6 Kit 

HI -FI TUNERS 
Model FM-4U. Tuning range 
88 -108 Mc /s. Tuning unit (FMT- 
4U) with 10.7 Mc /s I.F. ([2.15.0 
inc. P.T.). I.F. Amp. (FMA -4U) 
complete, with cabinet and valves 
([13.3.0). 

Total £15.18.0 Kit 

SPEAKER SYSTEMS SSU -1 MODEL 

FM-4U 

AM /FM TUNER. Covers FM 88 -108 Mc /s. A.M. 16 -50, 200 -550 
900 -2,000 m. Tuning heart ([4.13.6 inc. P.T.), and I.F. Amp 
([21.16.6) Total £26.10.0 Kit 
Send for leaflets. 

EQUIPMENT CABINETS 
A large range, in kit form or assembled 
and finished, available to meet most needs. 
Illustrated details on request. 

Prices from £7.7.0 to £37.16.0 

Many other models covering a wide range of equipment 
for HOME, OFFICE or WORKSHOP 

SEND FOR FREE BRITISH CATALOGUE 
American Catalogue sent for I/- post paid. 

PUBLIC ADDRESS AMPLIFIER, 
PA-I. 50 w. output, two heavy duty 
speakers, variable Tremolo. Ideal for 
use with guitars, etc. 

L74.0.0 Assembled £54.15.0 Kit 
Legs optional extra 17/6. Set of 4. 

50 W POWER AMPLIFIER, MA -50. 
Ideal for PA work, electronic organs etc. 

¿27.18.0 Assembled £ 19.18.0 Kit 

SSU-I 

A practical solution to the problem of a 
moderately priced speaker suitable for Stereo/ 
Mono amplifiers, where the equipment has 
to be compact. Two speakers, balance control, 
ducted port reflex cabinet. 
Horizontal or vertical (without legs) 

Inc. P.T. £10.17.6 Kit 

Horizontal or vertical (with matching legs) 

Inc. P.T.. £11.12.0 Kit 

COTSWOLD STANDARD MODEL 
Acoustically designed enclosure 'in the white 
26 x 23 x 15 }ìn. 12ín. bass speaker, elliptical 
middle speaker, tin. pressure unit. Covers 

30- 20,000 c /s. 
Complete kit with all controls. 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

DAYSTROM LTD. 
Dept. P.W. -11, GLOUCESTER, ENGLAND 

A subsidiary of Western Instruments Group, 
manufacturers of the 

WORLD'S LA/WEST- SELLING ELECTRONIC KITS 

MFS SYSTEM 
A minimum floor space model for the smaller 
root.,. 26in. high x 164ín, x 14in. deep. Similar 
performance to standard model. 

Price either model L23.4.0 Kit 

SPEAKERS FOR YOUR OWN ENCLOSURE 
12" Heavy -duty Bass (Fane 122/12) L7.7.0. 
2" Tweeter (Fane 301) ¿3.1.6. 

(both as used in the Cotswold systems) 
12" Goodman's General Purpose G8IA ¿5.10.6. 
8" Goodman's General Purpose G8 ¿1.8.6. 

Two Speakers + Cross -over System, SCM -II. 
(As used in model SSU -I) with details for enclosure L4.12.0. 

MONEY BACK GUARANTEE 
Daystrom Ltd. unconditionally guarantee that each 
Heathkit product assembled in accordance with our 
easy -to- understand instruction manual must meet 
our published specifications for performance or the 
purchase price will be cheerfully refunded. 

Please send me FREE BRITISH CATALOGUE (Yes /No) 

Full details of model(s) 1 

NAME 

ADDRESS 

=In MI= =IN t_IM s_ s. 

www.americanradiohistory.com

www.americanradiohistory.com


596 PRACTICAL WIRELESS November, 1964 

/aa« q BA R GA INS 

n 

FREE OFFER 
ELECTRIC 

SOLDERING IRON 
with the 
POCKET 

MULTI -METER 
See item No. 7 

for further details 

1. CYLDON A.M. F.M. PERMEABILITY TUNER FOR ALL TROST/T0p 
OPERATION. viz,: 21 a 21in. approx. By famous manufacturer. A.M. 
1 F. 470 Kc /s. F.M. -I.F. 10.7 Me /e. A.M. coverage from 1620 Ke /s -626 
Ke/s. F.M. coverage 106 Me/s-88 Mu /. Circuit diagram. 9/6. FREE 
with Tuner, let, 2nd, 3rd A.M. 1.F.'e, let, 2nd. Srd and 4th F.B. 
1.F.'e V.H.F. Ose. choke, A.M. 1.F. trap, A.F. 114 and A.F. 116. 

All the above are the R.F. end of an A.M, /F.M. receiver our radio, 
etc. The above do items £2.10.0. 

2. TRANSISTOR INVERTOR, 50 v. D.C. Input. Output 240 v. A.C. 40 
watts Incorporating transformers, choke, conden,ore and 2 Oet673. 
ln solid It gauge alnndninm casa size 15 x 0 x Elio., by famous manu - 
fantnrer. 19/8, plus P. h P. 

s. RINGO BURGLAR ALARM SYSTEM. A.C. maim, 200/240 volt. 
Fire salvage slightly tarnished. List price 7 goo. Our price, complete 
will double gong boll ove micro owitchee and full Instructions, 4911. 
P. & P. 4/ -. 

4. SIGNAL GENERATORS: Cash 07.5.0. P. R P. 6/6. Coverage 100 Kc /e 
to JOD Mc /s on hrndornental, and 100 Me /s to 200 Mc /s on harmonica. 
tae., 111 x 61 x 0iin. Three miniature valve. and Metal Reotlfler. 
A.C. mains 200/25o r. Internal modulation of 4011 o.p.a. to a depth of 
30 per trnt. Modulate,) or undulated P.P. Output contlnuouslÿ 
variable 100 multivolls, C.W. and mod. switch, variable A.F. output. 
Magie eye as output iudiestor. Accuracy 2 per cent. 

5. FLUORESCENT LIGHT FITTING. Twin 40 watt 200/250 v. less tubes 
59/8. P. ,t P. d,. 

6. A,C. MAINS MOTOR. Can be used for a variety of purposes, silent 
running, aulisfaAwy in every way. 210 /110 v. A.C., 9 /8. P. S P. 2/ -. 

7. POCKET MULTI -METER. Nixe 31 x 2f x Clin. Meter sire 21 x lita. 
eensitivity 1,000 O.P .V. on both A.C. and D.C. A.C. and D.O. volte. 
0.16, 0.150, 0.1000. D.C. current 0 -160 mA. Residence 0.100K O. 
Complete with test prods, battery and full Instructions, 88/.. P. 4 P, 9/0. 
FREE GIFT for limited period only. 30 watt Electric foidenng Iron 
value 16/- to every purchaser of the Pocket Multi- Meter. 

8. CHANNEL TUNER LIP. 16.19 Mc /s. Continuously tenable from 
174.218 Me /e. Valves required- PO1'80 and POC84 (In series). Cover 
BBO and 1TA ranges. Also Pollee. Fire and Taxi., etc. Brand new 
by famous maker, 10 / -. P. R P. S / -. 

9. The MOTORISTS' REV. COUNTER. Kit of parts comprising 270 degree 
Sin. moving coil movement. Manufact,ieer'e present price of Oda move - 
hood would be at least 07. Complete with full instructions and circuit 
diagram. Coale va0brated op m 0,1100 r.p,m. Can be used with any 4 
or 0 cylinder car. 49/8, plus :3/0 P. h P. 

10. B.B.R. MONARCH UÁ14 WITH FULL FI HEAD. 4- speed, playa 10 
recorde, Clin., 11h,. or 7in. at 16, 33, 45 or 75 r.p -m. Intermixes 
71n.. 10in. and Mu. record. of the ear. speed. Hae manual play 
position: colour brown. Dimenslone: 1.11 x )Olin, Opaoe required 
above baseboard 41,1n., below baseboard 21in. Fitted with Full FI 
turnover crystal head. 06.19.6. P. h P. 0 /8. 

11. 60 MICRO -AMP METER movement by world famous manufacturer 
Size a x lli,,., 261- plus 110 P.4: P. 

12. 8 -watt PUSH -PULL 5 VALVE AMPLIFIER plus METAL RECTIFIER' 
A.C. mai lr. 200:210x, SIto I0i x fil Ells. 5 valves. For t 
with all makes and type : of pick -rep and mike. Negative feed back 
Two Input, mike and gram, and contrais for same. Peparate controls 
for Bass und 'Treble hit. Response Bat from 40 cycles to 11 kcls. 
2 d6 down to 20 ke /s. Output 8 watts at 5 percent total distortion. 
Note level 40 dB down all hum. Output transformer tapped for 3 and 
15 ohms speech coil.. For use with Old. or L.P. record., musical 
instruments such as guitars, etc. Suitable tor small halle. 03.19.8. 
P. O P. 7l -. Crystal mike to suit. 19/. P. & P. 2/-- 91e. P.M. Speaker 
to suit, 12/6. P. h P. 1/ -, 

18. FLUORESCENT LIGHT KIT. 90 watt fluorescent lighting kit cues- 
prising Siemens choke 2 BI -pin holders .tarter holder and starter. 
11 /8. P. h P.:3 / -. ')'win 20 choke Indent start, complete with 4 lei-pin 
200/250 v. holders, 11/6. P. h P. 4/. Twin 40 choke instant start with 
4 bipiu 1110/9511v. holders, 17/8. P. h P. 4/-. 

14. FIXED FREQUENCY SIGNAL GENERATOR. Crystal control In metal 
ease. size 10 x 6 x tin. Incorporating two FC1:i valves, mains trans- 
former, metal rectitfer, choke, Indicator, )amp, crystal and numerous 
components. Modulated and unmodulated output socket. Originally 
used for I.T.V. frequencies. Brand new. 89/6, ploy 0/- P. B P. A.C. 
mains 200 -250 volts. 

15. SILICON RECTIFIERS. 210 v. P.J.V. 710 mA. Six for 7/6 poet paid. 

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

2I b 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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gRECl/Il °ffE20;,fROM R. & T, V. LTD. 

COMBINED PORTABLE & (AR RADIO 
The Radio with the STAR features 

4fin. SPEAKER 
7- transistor superhet. Output 350mW. 
Two -tone grey wooden cabinet, fitted handle with 
silver coloured fittings. Size 12+ x 8f x 3fin. 
Horizontal tuning scale, size I It x 21in. in silver 
with black lettering. 
All stations clearly marked. 
Ferrite -rod internal aerial. 
I.F. 470 Kc /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. 

ONLY 

£4.19.6 
Plus 516 P. & P. Parts 
list & circuit diagram 
216. 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, IOOmA, 
716. 

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. includ ng Sots. Early closing Wed. 

BARGAINS FROM 
BROADWAY ELECTRONICS 

121n. ALTHA1i SPEAKER with built -In tweeter, 3 ohm or 15 ohm 
7,000 Gauss Magnet. Only 29/6. postage 3/6. 
L.S.H.75 ELECTROSTATIC TWEETER -2/6 with diagram. 
HAI'DON CABINET (17 x 15 x 81n.ì designed to take a 121n. Heavy 
Duty Speaker, 50/-. postage 7/6. 
ATTRACTIVE 'I WO -TONED CABINET. 11 x 6 x 51n., room for 
small amplifier, fitted with ex T.V. 51n. speaker. Only 19/8, post 2/6. 
The Famous B.N. 3XTAL MICROPHONE with neck lanyard, 32/6 
table stand for above, 9/6 extra. Xtal Insert, 7/3. 
GUITAR PICK -UP, complete with clip and screened lead, 15 / -, 
3 -WAY PUSH- BUTTON UNIT'S. Each button operates a 9 -pole, 
2-way switch, 4/6. 
BARGAINS IN TRANSISTORS, Millard RF Packs, OC44, two 
0C45, 12/6; AF Packs. OC81D, two OC81, 12/6; 0C44, 3/6; OC45, 3/ -: 
0071. 2/6. OC72. 3 / -: 0A81 diode. 2/3; AF115, 6/6; AF117, 6 /6; ORP12 
Light Cell. 7/6; OC29. 12/6; OC35, 12/6. 
TRANSISTOR ELECTRUM-TICS. 1, 2, 4, 5, 8, 10, 16. 32 50 IOOmFd -all at 15 volts. 1/3 each. 
McMICHAEL TELESCOPIC TV AERIAL. 231n. extends to 95ín. 
Fitted with co -ax plug will suit any set. Only 7/6. 
CARTRIDGES. Aerie 67 -1G Low Output, 67 -2G Medium Output 
GP59 -5 High Output. Garrard GC2 or GC8, all with mounting 
brackets. 15/ -. Ronette Stereo with mounting bracket, 25/ -. 
EARPIECES with cord and 3.5 mm. plug. 8 ohm magnetic. 3/ -; 
250 ohm, 4/.; 180 ohm magnetic with clip, 8/6: Xtal, 4/ -. 
3.5 mm. plugs with nice long shank, complete with jack, 3/ -. 
3.5 mm. plugs with nice long shank, complete with jack, screened 
4/ -. 
TOGGLE SWITCHES. Single pole with on -off plate, 2/6. 
NEON PANEL LIGHTS. 240c A.C. Arcolectric, 2/6. 

TERMS: C.W.O. OR C.O.D. 

BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING, S.W.17 

Phone: BALhom 3984 

(four minutes from Tooting Broadway Underground Station) 

EX- RENTAL T.V. SETS 
Coloured FREE 17in. 
LIST. Demonstra- 

SF 

" 
" ' L 1 1.10.0 

tions daily from ,, 
our large selection t 14ín. 

12 months written a (7.10.0 
guarantee. - Carr I4in.201- 

l7in. 30/ 
Channels for all Personal Col. 
areas. lectionAdvised 

21 in. 

REGUNNED TUBES 
i' Guaranteed 

99/6 gyp's, one year 
" Carr. 1016. Add 79/6 ti`' poi- refundable 17 in. 

15,14 on OLD TUBE 
59/6 110° Tubes in 

.cock). . 12 in. 

EX- MAINTENANCE TESTED TUBES 
17ín. - 35/ -. 14in. - I5/ -. 

Carriage 5/- Satisfaction Guaranteed. ' 

AERIALS. BBC/ITA combined Lott and room 
at-dab-From 25/- 
B13C2i UHF and colour aerials -From 37,8 

SEND FOR FREE LIST. 
VALVES 9d. each. 1.000': available. Send for 
List. 
CONDENSERS. 100 -10/ , New. Assorted 
eleotrolyties and ;Ws. P. S P. 2 0. 
V /CONTROLS. 20 -10 / -. A selection of types 

d sizes. P. S P. 210. 
SPEAKERS, 7/9. eln., Sin., 7 x din., and 8 x 3in. 
Ex. mfd. Salvage. P. S P. 213. 
MM. 25 box 21-. (D.P. fittings). 
Mains teeter and visual reminders. P. a P. /T. 

Telephone 

Handset 

15/6 pair 
, 

G.P.O. pattern House 
toWorkshop,garage, 
inter -office, etc. 
Works off any small 
battery. P. & P. 4/6, 

Phone 
ILFord 
6001,'2/3 

DUKE & CO. (LONDON) LTD. 
621 3 Romford Road, Manor Park, E.í2 

Liverpool St. -Manor Pk.- 0 mins. 

Stamp 
For Free 

List 
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GROUP- MASTER 30 WATT 
GUITAR AMPLIFIER 

A VERSATILE UNIT FOR INSTRUMENTALISTS AND 
VOCAL GROUPS 

being suitable for clubs and public address 
Ideal for bans. lead or rhythm guitar, and all other musical instruments. 

* The two 12 inch 25 watt heavy duty loudspeakers are specially designed 
for this type of amplifier, and give outstanding reproduction. * Robust attractive two-tone finished cabinet of compact size, 28° z 20' z 10 }" 
fitted with carrying handles. * For standard AC mains 50 c/s operation. * Fou, inputs provided can be used simultaneously with Instrument 
pickups or mikes. * Separate Base and Treble controls are incorporated. * A polished black control panel is fitted to the amplifier with distinctively 
marked control indications set In gold relief. 

TWICE THE QUALITY AT HALF THE PRICE 

Customers are Invited to see and hear this amplifier at our shop premises In 

Lambert's Arcade. dead S.A.E. for leudef. 

Tfie 

or deposit of £4,12.0 and twelve monthly payments 
of 63.12.5. 
Carriage and insurance 17/0 to be sent with deposit. 

"THIRTY" HI -FI AMPLIFIER 

A high quality 30 watt amplifier developed for use in large hallo anti clubs el, ideal for bass, 
lead or rhythm guitars, schools, dance halls. theatres and piddle address. Sultanie for any 
type of mike or pickup. 
Valve line -up: two EFöe; one P.CCC$; one ä034; two E1.34. 
Four separate inputs are provided with two volume control.. Bass and Treble Controls are 
Incorporated. Amplifier operates on standard b0 c/s main.. 3 ohm and 15 ohm speaker. may 
be used. 21 (- 
Perforated cover with carrying handles can be provided If required,'price 

90' 
-Customers and invited to see and hear 
this amplifier at our shop premises in 
lambert's Arcade. 
Send S.A.E. for illustrated leaflet. 

TWICE THE QUALITY 
HALF THE PRICE 
Sand for leaflet of suitable loudspeakers that we can supply. 

NORTHCO BATTERY CHARGER 

For all A.C. mains 
2001250 v., 50 oin. 0 

and 12 volts at 4 
amps. Fitted 
ammeter. 
Robust lou- 
vered steel 
case. Ready 
for use com- 
plete with 
leads and 
battery clips. 12 months guarani 
Price 09/11. P. a P. 4'ßi. 

or deposit of £1.16.0 and twelve monthly payments of £1.9.2. 
Carriage 15/- to be sent with deposit. 

MANUFACTURER'S SURPLUS 
5 WATT AMPLIFIER 

Suitable. for guitars. recueil loba asti microphone. 
i situ et aine approx. 1:1 x IS a 'In. The rafla et 
is well made and attractively finished. t'olum. 
bass and treble controls incorporated. Pelea 
99.19.6. P. s 1'. 10l- Only a few left. 

SONA STREAMLINE MICROPHONE 

00000000,00000 O 0 0 0 0 0 v 

BATTERY CHARGE ADJUSTERS 
Charge Rate Adjuster. Oovernment 

manufacture. Easily fitted to charging circuit. 
3/6 each: 2 for 8 /6. P. ft P. 2/6. 

CRYSTAL SET 

A wonderful educa- 
tional kit for all 
children. Provides 
hours of atoase- 
ment while following the 
easy step by atop instructions. 
It is powered entirely by wireless waves, elimin- 
ating the expense of batteries,. No soldering 
required. Receive. all main stations. 
Price 98 /-. P. as P. rl /d. 

0 

Omni- directional 
response 00.10,000 
c /n. Output level 

dB. Built In on /oft switch. 
Provision for conversion to 
hand -held, cord suspended or 
stand mike. Attractive satin 
chrome finish. 

sierophone 37/6 P. s P. 1/9. 

Desk Stand 10/- P. d P. 1/9. 

Floor Stands Available. 

00000000000000000000000 
HANDY POWER PACK 

Roused in compact metal case. 200/250 v. A.C. 
mains. Output 250 v. //0 mA fully smoothed. 
6.3 at 2 amps. Can be used lar powering almost 
any pre-amp, or radio tuner. Price 39/6. P. a P. 

MORE BARGAINS OPPOSITE -"Fl 
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TRANSMITTER RECEIVER 

[ v built 10 1 

allied by une 
phis has range a of 

:.1p. 10 miles and being 
rç tat controlled t i- 

e il t nit 
p at ion is acenr- 

,ie a t l.ph 
3.6-101 1 M 

omplete Marisa. 
g 

fit r I aerial. One 
aair of h Iph,mta alfil 
inierophoties 

a t g bag. Crystal 
power pack available for 
authorised une only. 
35/- per set. 
Price per station. 

£4.10.0 10/- each. 
Two stations for 

£9.10.0 2r` 
OOOo 

NO. 46 

0000000000000.00 
R.A.F. SHORT WAVE RECEIVER 
36 to 40 Mea'. Power supplies 12 volts anal 
250 volts D.C., in xcellent condition with 
exceptionalIy One slow- rnotion tuning and clean 
componeut layout. Price 22.19.8. P. 8 P. ß / -. 

G 0000G G G O O 000000000G GG 

LIGHTWEIGHT GRAMOPHONE 
PICK -UP ARM 

Complete with A os lade turu,n or artrldge. 
Price 2716. P. s Y, 1 /, 

GOGO OOO00000oo00GO000o0 
DOUBLE THROAT MIKES 

Double throat mikes. Can be adapted for use 
with musical instrumenta. 5/11. P. s P. 9d. 

0000000000000000000060 
No. 19 SET INSTRUCTION 
HANDBOOK 3/6 each r. & 

0o0000o0Oo0000O.O Oo 

1155 INSTRUCTION HANDBOOK 
3/6 each P. n e. rid, 

********000.0*****.**** 
H.R.O. INSTRUCTION HANDBOOK 

3/6 each P. s P. rid, 

444454l 040400400000000 
IMPEDANCE MATC4ING UNIT 

tathlug transformerr, elonrd in u meto] rt 
with paxoliu terminal board. Four standan! 
jack sockets [tabling four pairs 04 plumes 10 
br used simultaneously-- two Hitt and two LR, 
Prier 19/11. P. e P. _ /ri. 19/11 
06000 oO.O 
HIGH IMPEDANCE HEADPHONES 
Lightweight. Suitable for all applications. 
11 /- per pair. P. a P. 1 ,. 2 pairs loe 22/6, 
post free. 

Cj¢,; * o00000oOO-s4'4udgti 
SONA STREAMLINE BM3 
MICROPHONE CRYSTAL INSERTS 
Prive 7/6. P. A P. Od. 

PRACTICAL WIRELESS 

Mains Powered No. 19 Short Wave 
Receiver 

This nains lo reµl short wave receiver has a 
built in mains power pack and requires only 
headphones loe immediate operation. 

£5.19.6 P. s P. 10/-. 

Suitable headphone 15 / -. P. le P. 2/6. 
During an evenings' testing on this excellent 
rectiver, obtained Blear reception tenor scores 

uetatiunse many of them thousands si miles 
distant, including ship stations, t:ovetnmrm 
transmission, maritime broadcast e and also the 
short wave radio Ltixembourg broadcasts. 

00000000.0000:0 o 

MICRO ALLOY TRANSISTORS 
Mat loo 7/9 
Mat till 8/6 
Mat 120 7/9 
Mat 121 8/6 

Al,ov -- MAT's postage paid. 
Ferrite Slali .Arrialn suitable for transitas e sets 
3/- P. n P. rid. 

00000;00 O0o oo0 o 

RESISTOR COLOUR CODE INDICATOR 
Enables you to determine veinte of resistor at a 
glaner. A most for the constructor. Price 1/8. 
P. s P. 3411. 

.0000000000000000000000 
HI -FI GT50 RADIO JACK 

MAKE A RADIO Rt.CEtVF.P. OLT OF YOUR 
once 

coverage. 
I roll median. 
,rrng lirai tor all 

tape cri tin tees, r pliures. 
etc. Nu batteries rryuirrJ- 
jnrt plug in. 29/- 

.0 0 0 0 0 0 0 0 0 O 0 0 0 0 0 0 G 0000 
FOUR IMPORTANT BOOKS 

Tested superhet circuits for short wave and com- 

At rcutiun 
r sing MAT'e. Peine 6/ -. 

amlance radis, valve and TO tube equivalents. 
Price 3/6. 
Tràrsistor circuits for radio control cuodrls. 
Price 7/6. 
'1. -miel short wave receiver elreuits using MA'r's. 
Price 5/ -. 
Special suffer to P.W. renders, all four Looks fur 
61.1.0. Post tree. 

000000000000 000000000 
TEST SET TYPE 46 
Will 
note. Ratige 1,05n M 
3000Re/802-24 Met 
switched l I contauct 

AY I valve atol has a \é.. 
p e 1 ow !mafia. t r yam_ 

suit enelosed 
mal case. rod serial b sur et st aye 

on aide. COUd condition. 
/111tver requirement 
90 -100 v. Battery space 
provided. Due to large 
purchase reduced to only 2 

P. 
k P. 6/6 

o 
o 
O 

RF FIELD INDICATORS 
Designed for check - 
log the radiation 
from a transmitting: 
antenna. The serer -( 
tivity can be con- tj 6h 
trolled b dju t t II l a 

e 2e 
1 to 250 51t, a. 200m1 D 
instruction book. list i 

0000000000000OOo 

Syy 

67/6 

STABILISED POWER SUPPLY UNIT 
Valuable unit comprising 
mains transformer, neon 
stabiliser etc., 60 c:e 1j 

Input 110 v ïr, mains 
80 V. Stabilised output Zap 130 v. DA'. and 6.3 t. 
.4.t'. should make ideal battery elimiuntnr. 
Price /9/0. P. a P. 5- 
000000000060r-o00000600 
MINIATURE WIRE -WOUND 6 OHM 

POTENTIOMETERS 
With standard spindle. 218 each. P. & P. 6d. 
2 foe 4/6, Post free. 

0000 0.00000 00004400 
LEAD ACID 

ACCUMULATORS 

(Unspillable) 
2 volts at 16 A.H. Brand new. 
Size 4 x x 21n, .4/11 rack. 3 
for 12/8. I P. P. 3/- per cell. 

000000000000,. 000006 coo 

SENSITIVE MULTIMETER 

20.000' ..hm per volt, 1a- 
resistance used throughout. 
Single ..-afro! system loe all 
ranges. Comp$vt and light- 
weight. Highly areurat e. 

£5.10.,0 P- S P. 31-. 

O 06000 
MAINS TRANSFORMER 

TYPE 1. 030!250 v 30 s primaries blameut 
type. secondary 6.3 v. at 2 amps. 8/11. P. a t'. 

TYPE 2. 0 30'250 v. 50 c.s primaries. Secondary 
tapped as follews::i v., 4 v.. b 0 , 6 v, 8 v 
9 v., 10 v.. 10 v., 15 r.. 18 v.. 20 v., 24 v.. 30 t 
all at 4 amps. 39/8, Y 4 P.,3'0. 
TYPE 8. '230/250 v. 50 sis primaries. Secondary 
tapped as follows: 5 v 11 v., 17 t at 4 snap 
25/-. P. 4 P 3/6. 
TYPE 4. 450-0-450. 250 m A 6.3 v at 4 amps 

at 3 ampo, fully shrouded upright 
mounting. 65/ -. P. di P. 3/ -. 

000000 
VALVE SALE 

All valves 2/8 each. P. & P. 9d. 2 far 4/8. 
P. @ P. 6d. eK7G, EFN, 6H6, DF92, 6E80, 
ì:B34, 1L4. 

0 o O 0 o O O 0 6 *00000000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 O . O > O 0 0 0 0 0 0 0 0 

NEW WALK ROUND STORE OPEN IN LAMBERT'S ARCADE,.LOWER_BRIGGATE. LEEDS I. NEXT TO HALFORDS 
CYCLE SHOP. OPEN ALL DAY SATURDAY. 48 HOUR DESPATCH SERVICE. 

ALL MAIL ORDERS TO OUR BRIGGATE HOUSE ADDRESS. 
. 

Postage rates apply to U.K. only 

TERMS: 

CASH WITH ORDER. 

5/- EXTRA ON C.O.D. 

ORDERS 
No C.O.D. tundee 30/. 

Ó 1TA TRADE SIIPPLIED 

ORDERS FROM 

ABROAD WELCOMED 

Telephone: 34703 

an_SONA ELECTRONIC CO. LTD. (Dept. PW11), BRIGGATE HSE,13 ALBION PL. LEEDS 
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LASI(Yi 
RADIO 

PRACTICAL WIRELESS November, 1964 

Offer the Finest Value and 
HOME 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 & SKYROVER De Luxe * LONG WAVEBAND COVERAGE IS NOW AVAILABLE FOR THESE WELL -KNOWN SETS 

The SKYROVER 
Controls: Waveband Selector, 

Control 
ttrol. 

plastic 
n. with metal trim and Bcarxry- 

fns handle. 
built forbe £5.19.6 p/, & P. 

H.P. Terms: 20/- deposit 
and L months. at 18/8. 

I 
New. unused and individually boxed fitted with lightweight 
pick -up with ACOS G.P. 73/2 stereo cartridge. Cabinet space 
required 131 z 12 z 411n. A 91n. metal turntable is fitted. 

a For use on 200/2 volt A.C. Mains, with Auto -stop. The 
Istereo cartridge will play all types of Mono Records, 78's, 
L.P.'s etc., but if desired a G.P. 67 LP /78 Mono cartridge will 
be supplied in lieu of the G.P.73 at no difference in cost. 

LASKY'S PRICE 79/6 P. & P. 316 extra. 

A simple additional circuit provides coverage of the 
1100/1650 M. band (including 1500 M. Light pro- 
gramme). This is in addition to all existing Medium 
and Short wavebands. All necessary components 
with construction Only 1 C /- extra Pest 
This conversion is suitable ror both models that 
have already been constructed. 

GENERAL SPECIFICATION: 
7 transistor plus 2 diode euperhet, 6 waveband portable 
receiver. Operating from four 1.5 v. torch batteries. 
The SKYROVER and SKYROVER DE LUXE cover tie 
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 tor 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 our easy to follow stage by stage 
instructions. 
SPECIFICATION: 
Superhet 470 Kc /s. All Mallard Transistors and Diode. 
Uses 4 -U2 batteries. 51n. Ceramic Magnet P.M. Speaker 
Easy to read Dial Scale. Band Spread Tuning. 500 
MW Output. Telescopic Aerial & Ferrite Rod Aerial. 
WAVEBAND COVERAGE: 180-576M; 31 -94M and 
Band Spread on 13. 16. 19 and 25 metre Bands. 

The SKYROVER DE LUXE 
Tone Control Cironit Is incorporated, with separate 
Tone Control in addition to Volume Control. Tuning 
Control and Waveband Selector. In a wood cabinet 
size 119 z 61 x Sin. covered with a washable material 
with plastic trim and carrying handle. Also car 
aerial socket fitted. 
Can now be built for 
P. & P. 5/ -. 
H.P. Terme: 251- deposit and I1 months, at 20/ -. 
Data for each receiver 2/8 extra. Refunded if you pur- 
chase the parcel. Four U2 batteries 314 extra. 
All Components Available Separately. 

00.19.6 

The "Sixteen" Multirange METER KIT 
This outstanding meter was featured by Practical Wireless in 
the Jan. '64 issue. Lasky's are now able to offer the complete 
kit of parts as specified by the designer. 
RANGE SPECIFICATION: D.C. volts: 0- 2.5 -25- 50-250 -600 at 
20000 0/V. A.C. volts: 0- 25-50- 250 -500 at 1,000 il/V. D.C. current; 
Ouf0u.A, 0-2.5-50-250 mA. Resistance: 0- 2,0000, 0- 200k0, 0 -20M0. 
Basic movement: 401.1A f.s.d. moving coil. With universal shunt 
full scale deflection current Is 50µA. Size /finish: Black plastic, 
case, 31 x51 x 11m. Controls: 12 position range switch: separate 
slide switch for A.C. volts -D.C. ohms; ohms zero adjustment 
pot. meter; meter zero. External connections: Two 4mm. sock- 
ets for test lead plugs. Power requirements: One 15V. and one 
1.5V. batteries. Complete with all parte and full construction 
details. 
Data and circuit available separately 2/8 refunded if all parts 
bought. Pair of Batteries, 2/5 extra. 

LASKY'S PRICE £5.19.6 P. & P. 
5/- 

NEW SUPER MINIATURE POCKET RADIOS 
SÌÑCLAIIR,THE SINCLAIR MICRO -6 Self -contained pocket radio 
MICRO-8 Size only 1+iy x 1!r e x tin. 

A marvel of modern 
most advanced 

ion -truly amazing performance. 
Without a doubt the most advanced transistor circuit ever offered to 
home constructors -yet may be built m an evening. Complete with 
earphone and detailed construction data. Can be built for only 59'6 Mercury cell 1 /11 extra (2 required). All parts sold separately. 

THE SINCLAIR SLIMLINE Tee w 2-tsite x poc } Is 

H.P. Terms: 21/- deposit 
and 6 months at 21/-. 

Mom alloy transistorised and printed circuit. Easy to assemble: 49 /6 All component., available separately CAN BE BUILT YOB 7 

E.M.I. 4 -SPEED RECORD PLAYER 

The "REALISTIC" Seven 
output n into r 

Superhet. 
h flux speaker * All components mounted on a single 

printed circuit ._. 

board. * Full mad - 
boa and long wave 
cover. * Plastic 
cabinet with carry -^, ̂ - ̂ - -- .-- ..,_,_ I 
1ng handle size 
7 x10 x3}m Blue /' 
Grey or all Grey *_ 
Easy to read dial 

rsaa t * External socket. 
for car aerial. °-^^- - ..,. _ * I.F. frequency 
470 Eels. * Ferrite rod internal aerial. 
Operates from PP9 or similar battery. * Full comprehensive data supplied with 
each receiver. - All coils and I.F. 
etc. fully wound ready for immedlat 
assembly. 
An Outstanding Receiver. LANKY" 
PRICE for the complete parcel including 
Transistors. Cabinet, Speaker, etc., and Full Construction 
Data. Can be built for 

P. & P. 4/6 
PP9 Batt. 3/9. Data and instructions 
separately 2/6. Refunded if you purchase 
the parcel. 

REALISTICSeven DE LUXE 
With the same specification as standard 
model -PLUS a superior wood cabinet 
in contemporary styling. ALSO a full 
vision circular dial. £ EXTRA 

P. & P. as std. model 
RECORD 
PLAYERS 
45 r.p.m. 6 volt 
Batt. operated. (' 
Complete with 
pick -up fitted 
crystal cartridge. Size only 791n. x 61n. 
Fitted 
perfect. 

auto. stop and start. New and 

45 r.p.m. Model 49'6 P.& P- 2/6 
2 
4 

speed . (asCillustrated)).. war.. ' 2/6P 

DEAC RECHARGEABLE 
NICKEL CADMIUM 
CELLS 

5.19.6 

Rating 1.22 v. 3.5 AH at 10 
hour rate. 1001 uses for 
model makers, miniature 
equipment, portable radios, 
transistor radios, TV's, 
tape recs., trans receivers, 
photo flash etc. Hermeti- 
cally sealed. Size 31 x li x 
llin. Listed at 35/- each. 
LASKY'S PRICE 15/- 
Post Free. Bank of 9 79/e. 

TRANSISTORISED 
TELEPHONE AMPLIFIER 
Powerfully amplifies the incoming call. 
The pick -up is suction fixed to phone. Battery -operated at negligible cost. 
Fitted with on/off switch and vol. control. 
Size: 41 x 3 x l in. Complete with 
PPS battery. LASKY'S PRICE 89/8. 
P. & P. 2/6. 

GUITAR PICK -UPS 
CGM5 Crystal -high imp. Size only 1# x 9 x 
yin. Clips to finger board -no screws. 
Complete with cable. 
LASKY'S PRICE 15/11. P. & P. 11-. 
CGM35. Fully adlustable pick -up position carrier. Simply need. Separate tone and 
volume control. Heavy chrome finish. 
Pick -up size 31 x 1 }m., control size 29 z 
llin. Complete with long lead and jack 
plug. LASKY'S PRICE. 59/a & P 

LASKY'S FOR D.I.Y. CONSTRUCTION BARGAINS 
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Service in Great Britain to both 

& HI -FI ENTHUSIASTS 
TAPE RECORDERS RECORD PLAYERS AMPLIFIERS ETC. 
COMPLETE MONO STEREO SYSTEMS TO YOUR SPEC. 

TRANSISTORISED 
MICRO- 
PHONE 
MIXER 

'the Harrow will mix 4 high impedance channels: 
mikes, tape rece, tuners, grams, etc. 9 v. battery 
operated. Neatly- styled, size only 6 x 24 x 2 4in. 
Standard jack sockets. Complete with PP3 bat t. 
full circuit diagram and operating instructions. 

Model TM4 Mono 59/6 P. a P. 216 

Model SMS Stereo 72/6 P. a P. 2/6 

SPEAKERS 
SPECIAL OFFER 
I2in. FANE 
HEAVY DUTY DUAL 
CONE HI -FI SPEAKER 
Type 122/17A- listed at 12 gns. 
Power handling 25 watts -1:, 
ohms imp. Flux density 17,000 
gauss. Special .Anisotropio mag- 
net, Limited stock. 

LASKY'S PRICE /6.19.6 
P. a P 5l. 

TYPE SCX1 Sin. HI -FI SPEAKER- (IRIPORTED) 
Power handling 10 watts -15 ohms impedance. 
LASKY'S PRICE 6 Gns. P. & P. 51- 

THE HARROW CV1 
VARIABLE CROSSOVER 

Gives variable volume control of Woofer and 
Tweeter. Strong metal constniction. Size 
4 x 2; x Iyln. Screw tag connections. 
LASKY'S PRICE 22/6 e. a P. Its 

NOW IN STOCK 
THE NEW STUDIO RANGE OF 
CELESTION HI -FI SPEAKERS 

"HARROW" POWER PACK 
Battery eliminator -converts your battere 
portable to A.C. mains. Replaces ti v., 41 v 

9 v. batteries. State voltage required when 
ordering. Size only 3 x 2 .x 21ia. 

LASKY'S PRICE 29/6 P. a P. 1/6 

LAFAYETTE TAPE 
Famous American Brand -Fully Guaranteed 

Ils. Double play, 1,20011., Mylar base 15 
510. Long play, 900tt., Acetate base 10 
Sin. Standard play, 60oit., P. V.C. base 8 
64iin. Long play, 1,200ft., Mylar base 15 
Olin. Double play, 1,800ft., Mylar base 22 
54in. Long play, I;AOit.. Acetate base.,,, 12 
57ín. Standard play s5Oft., P.V.C. base 11 
7io. Standard play, 1,200ít., Styla` base 12 
lin: Long play. 1,800ft., Mylar base 19 
7ín. Double play, 2,400ft., Mylar base 25 
71a. Long play, 1,800ft., Acetate bate 15 
3in. Message tape, 150ft 3 
ain.iMessage tape, _--aft 4 1 
3in. Message tape, 300ft. 7 
3in. Triple play. 45011. Mylar base 12 
4íu. Triple play, 900f1., Mylar base 22 
bin. Triple play, L800it., Mylar liane 42 
s'in. Triple play, 2,4000.. Mylar base 55 
7ì n. Triple play, 3.6000., Mylar bare 75 
P. & P. 11- extra per reel; 4 reels and over Post Free 
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LASKYS 
RADIO 

THE NEW "KUBA" CONTINENTAL AM FM 
..agama» STERE3 

RADIOGRAM 
11111 CHASSIS 

Long. medium and . heft waveband cover' 
age plus h HP /FM_ Pler key wave 
and Separate flywheel ian e 

controls. 
AM 

1 + and FM. Rase, trebl, and nalanc - sont 
Magic -eye tuning in,beatt. Ferrite rod aerial. The very latest printed circuitry. Provision 'or multiplex 
adaptor. 5 valves- liuc.op: EI'CS5 F.t'If OO1. EC.i's:s, EI-LS0. EAFS01. Pull vsi...en tuning scale size 
21 x Sin. Overall di,orosious: 21 x ì; x .vin. Made to the very ht.:nest standards. 

LASKY'S PRICE 291 GIN. Carriage dr lusnradoe 1219 extra. 

THE BH -14 HI -FI MONO 
14 WATT AMPLIFIER KIT 
High quality 14 watt power amplifier with bass and 
treble controls and separate volume controls on each input. 
Inputs: 1 -5 m /v: 2 -40 ru/v. Oatput impedance 3 or 
15 ohms. 5 valyeo- bneup: 2 x ELS4. 1 x EFS6, ECCS3 
and E281. Frequency response 15 /s -20 Eels. Ideal for 
the discerning lie0 enthusiast et for guitar amplifier. 
Cold hammer finish with distinctive Perspex front panel. 
Complete kit of parts with 'detailed construction data. 
LASKY'S 9 P. P. & P, instruction book 
PRICE 7 /6, avail. sep. 1/6. 
AVAILABLE READY BUILT AND TESTED. 
LASKY'S PRICE 11 GNS, P. A P. 7/6. 

AUTOCHANGER SCOOP ! ! ! 

LASKY'S CAN NOW OFFER B.S.R. 
AUTOCHANGERS AT LOWEST EVER PRICES 
All brand new and fully guaranteed -compete with cartridge and 
stylus. 
UA14 4 speed, mains £3.19,6 
GA18 4 speed, n 24,19.6 
ÚA14 4 speed, 9 as battery operated 85.19.6 
GAIO 4 speed, mains 85.19.6 
Add 5/- carriage and packing on each. 

IT'S FABULOUS ! ! THE TRANSISTOGRAM 
A portable battery operated fully transistorised Record Player for 
the music of your choice --any time and place! Made by fatuous 
British manufacturer. fully guaranteed. Size only 65 x 12 x 101,u 
weight 10 Ihs. Operates on t: .9 tore.h batteries. 4 speeds -- Iii=!., 

45 and r,,,hlring Sygnet rood player rant with a 

lightweight plck -up fitted with CAT O, turnover ceramic cartridge. 
Output 500 uiw to 5ín. ceramic magnet loudspeaker, fitted unto lid 

for tuaxtruum sound distribution. . Cabinet constructed of wed 
covered in two tone (pale blue grey) leathercloth. Fitted carrying 
handle and strong lid catches. High quality amplifier with toue and 
volume controls gives excellent reproduction at all speeds. Plays 
7, 10 and 12in, records. Today's value 12 Gns. 

LASKY'S PRICE 16.19.6 Car a II[surance 7/6 
New, boxed end guaranteed-ex. baits. 

CRYSTAL PICK -UP CARTRIDGES LOWEST EVER PRICES! 
All complete with Stylli L.P. and Standard land Stereo where shown, lolly guaranteed. Standard Fitting 

will ..t most P.C. Arms and Beads. Postage 1/- sash extra. 
STEREO 
Acostereo 7311, 2 sapphires 25 0 
Acostereo 73/2, Diamond LP /Stereo and 

sapphire Std 29 8 
Ronette Stereo O.V. Turnover, 2 sapphires 25 0 
Ronette Stereo type 105 and 106, tu sapphires 25 0 Acot GP.65 /I Honette Stereo type 105 and 106 Diamond 

LP /Stereo sad sapphire Std 35 0 Aims OP.67 /1 

MONO 
Garrard Magnetic T.O M 2 15 0 

Acne GP.59 14 0 
toot OP.65!3 15 0 

17 0 

14 0 

AND EVEN LOWER PRICES! 
Mono ('.T.1 4 11 Sonotuae ST, stereo, 2sapphires 
l 'ollan( Type t', stereo, 2 sapphires 15 0 Sonotuue 2TA, mono, 2 sapphires 
Collet S.C'.1. Diamond 1,1" 'Stereo 17 _6 Postage 1/- each extra. 

19 11 
15 0 

207 EDGWARE ROAD, LONDON, W.2. 
I 

TOTTENHAM COURT ROAD, W.I. 152/3 FLEET STREET; LONDON, E.C.4, 

Near Praed Sr. PADDINGTON 3271/2 Nearest Stn., Goodge St. MUSEUM 2605 Telephone: Fleet Street 2833 
_ 

I 
BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mai' Orders to Dept. P.W., Edgware Rd. Open all day Thursday. Early closin(Sat 

LASKY'S FOR SPEEDY MAIL ,ORDER SERVICE 
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Make kw-,96i /iiy 

PAY 
UNLIMITED OPPORTUNITIES exist today for "getting 
on .. but only for the fully trained man. Let ICS's tuition 
develop your talents and help you to success. 

STUDY IS EASY with ICS guidance. The courses are 
thorough. Printed manuals, fully illustrated, make study simple 
and progress sure. 

YOUR ROAD TO SUCCESS can start from here -today. 
Complete this coupon and post it to us, for full particulars of the 
course which interests you. MODERATE FEES INCLUDE ALL 
BOOKS. 

Take the right course now 
ADVERTISING & A::T 
Copywriting 
Layout & Typography 
Commercial Illustrating 
Oil & Water Colour 

BUILDING á CIVIL ENG'NG 
Architecture, Bricklaying 

. Building Construction 
Bulidees' Draughtsman 
Builders' Quantities 
Interior Decoration 
Quantity Surveying 
Heating a Ventilation 
Carpentry & Joinery 
COMMERCE 
Rook -keeping 
Accountancy & Costing 
Business. Training 
Office Training 
Purchasing. Storekeeping 
Secretaryship 
Shorthand a Typing 
Computer Programming 
Small Business Owners 
DRAUGHTSMANSHIP 
Architectural, Mechanical 
Drawing Oisee Practice 
ELECTRONICS 
Computere 
Electronic Technicians 
Industrial Electronic± 
FARMING 
Arable & Livestock 
Pig & Poultry Keeping 
Rabbits a Chinchillas 
GENERAL EDUCATION 
O.C.E. subjects at Ordinary & 
Advanced Level 
Good English 
Foreign Languages 

HORTICULTUR1 
Horne Gardening 
Park Gardening 
Market Gardenln, 
MANAGEMENT 
Business Management 
Hotel Management 
Industrial Management 
Office Management 
Personnel Management 
Works Management 
Work Study 
Foremanship 

MECHANICAL á MOTOR ENO'NO 
Engineering Maths, 
Diesel Engines, Welding 
Industrial Instrumentation 
Workshop Practice 
Refrigeration 
Motor Mechanics 
POLICE 
Eut rance Examination 
Police Promotion (Educ. Subj.) 
PHOTOGRAPHY 
Practical Photography 
RADIO, TV á ELECTRICAL 
betaking S Engineering 
Radio Construction (with Kits) 
P.M.O. Certificates 
'releconmmnlcat ions 
Electricians' 

Elect ¡sal Contractors 
SELLING 
Company Reps. 
Sales Management 
Market.* 
WRITING FOR PROFIT 
Short-story Writ ins 
Free-lance .lournali =u 

INTENSIVE COACHING for ell principal examinations -G.C.E., Secretaryship, Accountancy, Engineering, Work Study, Management, Radio, Architecture and Surveying. Special course for G.C.E. French Oral Test. 
Member of the Association of British Correspondence Colleges 

INTERNATIONAL CORRESPONDENCE SCHOOLS I 
(Dept. 172) 

Intertext House, Parkgate Rd., London, S.W.I I 

Send FREE book on 

II64I 

Name 

Address 

Occupation 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

LISTEN TO THE WORLD on TELSTAR our I -VALVE 
SHORT WAVE RADIO 
Receives speech and music 
from all over the world. Price 
Includes valve and one coil 
covering 40.100 metres. Can 
be extended to cover 10-100 
metres. Can be converted to i 
or 3 valve anti all -mains 
opeaker use. Total Building 
Cost. 35/. P. & P. 2, -. 
A11 parts available separateli' 

READY TO USE. 
POCKET RADIO 

P. ec r' 21-- 9/11 
Covers Medium m 
waveband. No bat - 
terlesneeded.Com 
Flete with earpiece 

R.C.S. PERSONAL SET 
Designed for personal listening without disturbing others. Sup- riled complete with battery anti I 
earpiece -no extras to buy! Sensitive one transistor diode s(I circuit gives quality reproduction 
over medium wave band. Attrac- tive case with large tuning dial. Ideal (Or use as tape tuner, Size only 3f X 2 

ONLY 27I P. & P. 21-. 

BATTERY ELIMINATORS 
The ideal economical and safe way of running any TRAN- SISTOR RADIO, RECORD PLAYER, TAPE RECORDER. AMPLIFIER, etc. requirin(r voltages shown. 
Types Available: 9 v,; b v.; 41 V. (single output). Size 31 x 3, lin. PRICE 39/8 each. P. & P. 2/9. 
9 v. + 9 v.; 6 v. + 6 v. or 41 v. + 41 v. (Two separate outputs). Size 3 x 3 x Sin. PRICE 42/6 each. P. & P. 2/9. (Please state output required.) 
All the above units are completely isolated from mains by double wound transformer ensuring 1íN) °:. safety 

FOR THE CONSTRUCTOR 
Easy to build CRYSTAL RECEIVER, 8/6. P. & P. - Easy to build PERSONAL SET with earpiece. 27/6. P. & P. 2/ - Easy to Build 3- TRANSISTOR SET with speaker, 37/6' P. & P. 2l -. 

All parts available separately 

R.C.S. PRODUCTS (RADIO) LTD. 
I I Oliver Rd., London, E.17. (Mail Order only) 

Export Trade Enquiries Invited 

VALVES SAME DAY SERVICE 
NEW! TESTED! GUARANTEED! 

ISETS 1R5, i85, 11`4, 3y', 81'4, DAF91, DF91. DK91. LL92 DL94: oeil 0 9 for 161-. DAF96. DF96, DK96, DL96: 4 for 23/8. 11 

1A7GT 7/6 8X6liT 6/8'UFO1 2/8 EF42 4/0l'CF82 8/9 11282 11/9 
1115 5/8 7B7 e/- DF96 8/- EFeo 4/8 PCF'84 ry- U291 91- IH50T 8/3 7C.5 7/9 1)H76 3/8 EF85 5/. PCF'86614/- U801 16/9 INUIT 8/- felt 7/8 DH77 3/6 E1086 8/3 PCL82 8/8 L4020 5/9 !Rr. 6/9 7H7 6/9 DH81 12/8 F;v89 4/3 Pí'1.8:. 9/- UARI'805/9 
1.+:r /^ ;+i 19/3 DE:i! 8/- EF81 8'g PCI.84 7/6 1!AF'42 8/- ITS 2/6 7YI 6/- I1K91 4/9 EFo? 2/8 PCLeS 8/e L'BC41 8/3 3A5 8/9 !óAr6 4/3 INK92 8/9 r°.1.33 7/5 l'EN4DD t'BCBt 7/3 3Q4 4/10 l2Af7 ^/g 

1K96 
818 N:L:is 

11I9 
19/6 t'RF80 8/- s84 419 1?qlht 6/- D1.:13 7/3 EL'1 713 PENA4 816 U131,99 819 ::V4 5/8 19AU7 4/9 111.33 8/9 ELe9 4/9 PENB417/8 l'L3R 5/8 61140 4/9 1?AX7 419 01.9' 4/9 E5134 7/11 PEN383 9/6 1.1CY:84 8/- SZGT 5/- I2K7GT 4/3 U19 

(1/- 
5/6 

1 M81 7l9 PL81 
8/9 
l- CCP80 B/8 12K80T 8/9 

UCI142 7/C 6AQ3 e/- 19B08G 819 EARC8058 EM87 7/. P 9S 6/- UCH81 018 6ATri 3/8 EA41 9/- F.1'S1 PI.A4 5/9 UC1.82 7/e 6::Afi el- OPt E691 2/- EY86 5/8 PX4 9/- UCL83 8/3 6E1E0 6/8 lOPS 14/9 EBC33 5/- F.y.40 5/6 Px25 7/9 UF41 7/8 66060 12/e 251.60T T_09 EBC41 7/3 F:Z41 7/8 PY32 9/. UF42 4/9 6BH6 5/- 
30L15 g1g ERFBn 8/- EZS6 4/- PY33 9/- UF89 8/8 6E08 6/6 
30 

ERF89 6/- EZeI 4/8 PY80 5/3 Uí41 7/. evito 3/9 ' PL1 8/- ECC46 7/8 FW4/600e/8 MI 5/9 CL44 15/. 6F13 4/- 30PLI3 9/- ECU81 3/9 KT32 5/. PY92 5/- VIM! 810 0F14 9/- 30í'L1412/3 ECM 4/9 KT61 7/8 PY83 5/9 UL84 0/8 6350 3/8 30A6 14/- EC'CB.. 7/. KTfiB 819 PY98 7/9 t'U7 6/6 eK70 1/8 35L6GT 6/3 ECCb4 6/3 KT00 18/8 11.17 15/- GUS 1016 6K70T 4/. 35y.4GT4/11 F.('C85 6/3 KTW61 4/9'rDD4 7/9 UY21 7/9 
OKHCC,, 413 52KU 18/6 ECF80 0/8 MU14 5/. TH21C 9/8 UY41 4/9 61C8UT 7/9 63KU 8/8 ECM 8/3 MVS/PENR TH233 5/9 UY86 6/- 6P28 9/8 AC/VP212/e 6CBee 10/9 12/8 U22 4/9 VP4B 12/8 
6Q711 4/9 B36 4/8 F1CH35 e/. Nlt, 4/10 U25 8/8 VP41 4/9 6Q70T 7/9 CL33 9/8 ECH42 8/3 P(:95 8/9 U36 8/8 W78 8/8 
íi L T 5%8 DAC32 

Es 
18/3 ECL807 6/3 PCC84 5/8 U50 5/8 V729 16/6 68N7GT 3/9 DAF91 8/9 ECLn2 71- PLX/86 8/9 U52 4/8 X81M 19/8 6V60 3/9 DAF96 6/- ECL86 9/- PCC89 9/9 U78 3/9 X109 17/6 óVris+T e/6 DCC9u 6/9 EF39 3/9 PCA:89 9/6 U191 8/8 Y63 4/9 fiX 3/9 IU`; SI- EF41 8/6 PCF80 6/0 U981 -JB %66 7/- 

READERS RADIO 
24 COLBERG PLACE, STAMFORD HILL LONDON N.I6 

STA. 4587 
Post lid. per valve entra. Aty Parcel tnrlseel against Carnage io Transit 6.1. atte:. 

Any C.O.D. Parcel 4/3 entra. 
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GTERNCLYN 
Eceetporcr.'ee Centred ',tout &eat aritai.Z 

THE "AIR KING" 
Our highly successful six -transistor 
luxury portable with the "SLIM 
LINE" look. To build yoursell, with 
printed circuit chassis for reliability 
and simplicity in construction. May 
be used as Car Radio with full 
MEDIUM wave and LONG wave 
coverage. 
Look at these features: 
* 500 milliwatt output to high flux 
7 x 31in. high fidelity loudspeaker 

* Six selected MULLARD TRANSISTORS 
In latest supersensitive circuit plus ger- 
manium diode. * Compact size only 91 x 31 

x 61ín. high. * Attractive three -tone cabinet, black, dark grey 
and silver grey with gilt control knobs and all gilt fittings. 
* Coax, socket for car aerial. * Brand new guaranteed com- 
ponents. * Push -pull output. * Automatic volume control. 
* Long -life battery. * Super -sensitive internal Ferrite rod 
aerial. Special inclusive price for £7.19.6` (Plus P. 
all required components. ONLY & P. 4/-1. 
Alignment service available. Full assembly details and individually 
priced parts lists, all of which are available separately price 116 post free. 

NOW AVAILABLE!! MAINS UNIT 
To replace PPll 49 x 41 volt battery as used in our "AIR- KING" 
Receiver described above. Size 21in. x 21ín. x tin. (fits into battery 
compartment). A.C. mains 200 /250 v. operation. Complete with 
mains lead. Also suitable for any other receiver using same type 
battery. PRICE 29/6. P. & P.2 / -. 

TRANSISTORISED SOUND MIXER 
Mixing 4 channels from high impe- 
dance source, giving professional 
results, inputs for high impedance 
Microphone. Tuner, Gram and /or 
Tape Recorder. Compact and beauti- 
fully styled, size 6- x 21' x 21". Stan- 
dard Jack socket inputs. 

PRICE 59 f6 2 6P 
circuit. 

diagram and instructions. 
Stereo version available. 72/6. P. & P. 2/6. 

POCKETCORDER TRANSISTORISED REC ORDER 
Why be bothered with a notepad? Take 
Pocketcorder with you on those busi- 
ness trips. the mighty Midget Is ideal. 
Simple to operate, a unique 4 -way push- 
button Switch for record /playback, etc., 
and remote control switch built into 
microphone ensures complete ease of 
handling. Fully adjustable speed 
through the life of Batteries and the 
volume and tone from the 2i' internal 
speaker is outstanding. All accessories 
included such as Leather Case. Accessory Case, Cryf. tul Earpiece, 
Tape, Batteries and Microphone, no other extras required. Up to 
34 mins. recording time, operates on 1 -9 volt PP3 and 2 -11 volt 
UA1 zPen Batteries. Size 51 x 4 x 21n. PRICE 12 Gns. P. &q P. 

Spare 21' empty spools, 11 -: Spare 21' 200ft. L.P. Tape, 5 / -. 

"STARFLITE" TRANSMITTER 
Designed to meet the needs 
of most amateurs the Star - 
flite has single -knob band - 
switching, front panel 
switch to select any of five 
crystal positions with pro - 
vision for an external VFO. 
Controlled carrier modulator 
permits almost 1005.. of the 
CW input to be used on AM 
peaks. Grid -block keying 
provides chirp -free operation 
A full wave silicon diode 
power supply effects extre- 
mely low output ripple for 

cleaner CW transmission, electron -coupled Pierce Oscillator. 
capacitance bridge neutralisation of the final and a three -stage 
lowpass filter. An illuminated edgewise D'Arsonval panel meter. 
Pi- network output provides the correct impedance match between 
the plate circuit and any 50-72 ohm co -axial feeder. Easy to follow 
point -to -point instructions supplied with each set of components. 
When constructed the Unit is housed in a heavy gauge steel Cabinet 
finished in grey crackle. 
SPECIFICA'T'IONS: Power input -20 watts peak; Operation: 
C.W., AM Phone--crystals or VFO Control; Band coverage: 80 -10 
metres; Coupling: Pi- network; Valve Line -up: 6146, (2) 6CL6, 
12AX7, 6DE7, Low Pass Filter. Size 131in. wide x 121n. deep (int. 
knobs) x Olin. high (inc. rubber feet). Weight 281b. Power require- 
ments, 200 /240 v. 50/60 c.p.s. 225 watts. 
MAY BE BUILT FOR 35 Gns. Carriage & Insurance 15/- 

THE 'HIGHWAYMAN' 
OUR QUALITY CAR 

RADIO* TO BUILD 
YOURSELF AT A NEW 

LOW PRICE 

Look at these features: 
* Attractive styling. * Push 
pull output. * Three latest 

Mullard transistors plus valves types EBF83 and ECH83. * No 
Buzz, high output and sensitivity. * Printed circuit (latest 
type), 7 x 4in. high flux p.m. speaker and baffle. * Medium and 
Long Waves. * Push button for fingertip control. * Extremely 
low battery consumption (less than 1 -amp). * Easy to fit any 
make car (Positive earth only). * 12 -volt operation. * Compact 
size, measures only 7 x 7 x 2M. deep. * Easy assembly, supplied 
with dial and drive already mounted. t Special inclusive price of ONLY £7.19.6 Plus 5/- P. & P. 
All parts available separately. Individually priced parts list 
and comprehensive instruction booklet 2/6 post free. (Deducted 
from cost if complete parcel purchased later.) 
Optional extras, 3 section chromium plated weatherproof 
telescopic aerials type 1 17'/44', 19/8: type 1, 2 - /43', 29/6, both 
plus P. & P. 2/6 if purchased separately. 

P.W. AUTOCRAT CAR RADIO 
ALL REQUIRED COMPONENTS AS SHOWN ON 
BLUEPRINT AVAILABLE FROM STOCK AT ALL 

BRANCHES 
Component price list available on request. 

SPECIAL OFFER ! 

GARRARD MAGAZINE TAPE DECK 
Suitable for use on 200 /250 v. A.C, mains. 

2 -Track £5.19.6 4 -Track £6.19.6 eachh..5 
/- 

Magazine complete with 600ft. D.P. Tape, 321- extra. 

RECORD PLAYERS 
GARRARD Model SRPtO. Single Record Player fitted with 
high output crystal pick -up, 25.9.1. 
'rHE NEW (GARRARD AUTOSLIM" 4 -speed Autochanger 
with crystal pick -up. £8.10.0. 
GARRARD "AUTOSLIM DE LUXE" 4 -speed Autochanger, 
incorporates transcription Pick -up Arm, £11.8.0. 
R.S.R. Model UAI4, a 9 -speed Mixer Autochanger with crystal 
pick -up, £5.19.8. 
The new GARRARD Model 4HF high Quality Single Record 
Player fitted with the latest T.P.A. 12 pick -up arm and G.C.S. 
crystal Cartridge, £18.17.6. 
PHILIPS Model AGIO16. A 9 -speed Player which can be operated 
both manually and automatically. Suitable for Mono or Stereo 
operation, 212.12.0. Carriage and insurance on each above 5/- extra . 

ACOS MONAURAL STETHOSCOPE HEADSETS 
Suitable 'or Tape Recorders, or monitoring tape recorders. 100 
ohm impedance magnetic. Complete with lead. 
(Originally 21 / -). OUR PRICE 12'6 P1 /6.P 

CHASSIS BARGAIN 
A 6 valve Superhet Radiogram 
Chassis of outstanding quality 
covering MW 200 /550 Metres. 
LW 1200-2000 Metres. VHF 87- 
100 Mc /s. 
Incorporating internal Ferrite 
Rod Aerial and the famous 
Gorier Tuning Heart for VHF 

Pick -up input suitable for most modern Record Players. Power out- 
put 4 watts, valve line up EZ80, EABC80, EFEU. ECH71, EL84. ECC85. 
Volume On /Off and Tone Control. attractive black Tuning Dial 
size 15 x bin. with gold lettering and contrasting cream and gold 
knobs. A.C. 200/250 v. Size 15 x 71 x 611n. 

P. & P. 51-. 
PRICE 16 Gns. Or 23.9.0 deposit (plus P. & P.) and 9 

monthly payments of 32/6. 

SEE FOLLOWING PAGES FOR ADDRESSES AND OTHER ITEMS 
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MULLARD 2 -VALVE PRE -AMPLIFIER TONE 
CONTROL UNIT 
Employing two EF86 valves and 
designed to operate with the Mullard 
AMPLIFIERS but also perfectly suit- 
able (Or other makes with input up to 250 mV. * Equalisation for the latest R.I.A.A. characteristics. * Inputs for Crystal Pickups and variable reluctance magnetic types. * put (a) Direct from High imp. Tape Head. (b) 
Channeel. * WidAmplifier BASS 

Pre-Amplifier. 
TREBLE ContSrolsltive 

Microphone 

PARTS ßg6.0 ASSEMBLED 
T £9.10.0 Th(Csa.rrli.-&). 

Instruction bock and detailed price list (free with kits) available separately at 2/- Post Free. 

MULLARD 3 -VALVE PRE -AMPLIFIER TONE CONTROL 
UNIT 

Designed mainly for Mallard Range of 
Amplifiers, also suitable for any Amplifiers 
requiring input up to 250mV. Incorporates 5 Input Channels, including for Tape and Mag- netic Pickups. Separate Bass and Treble 
controls. High pass filter 20 to 160 c /s. low yonKc/s. Totally enclosed 
Size 111 iIT OF Pt PART O.0.0 (Carr. ASSEMBLED aim 3.O I5% &TST 
Instruction book and detailed price list (free with kit) available separately at 3/8 Post Free. 
MULLARD "S -I0" MAIN AMPLIFIER 

For use with MULLARD 2 or 3 valve pre- 
amplifiers with which an undistorted 
power output of up to 10 watts is obtained 
SPECIFIED COMPONENTS and MUL- 
LARD VALVES including PARTRIDGE 
MAINS TRANSFORMER and choice of 
PARMEKO or PARTRIDGE Output 
COMPLETE KIT £1 0.0.0 
(Parmeko Output Trans.) 

(Carr. & Ins. 6 /6). 
ASSEMBLED AND ß1.3.1.3.O 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. 21.0.0. extra. Instruction book and detailed price list (free with kit) available separately at 2/- Post Free. 
COMBINED PRICE REDUCTION MULLARD 5-IO Main amplifier and 2 valve Pre -Amp. Kit 216.15.0. 

C. & I.8/6. Built and tested. 221.10.0. C. & I. 8 /6. MULLARD 5 -1e Main Amplifier and 3 valve Pre -Amp. Kit 219.10.0. 
C. & I.8 /8. Built and tested. 225.10.0. C. &I. 8/6. With Partridge Trans- former 21.6.0 extra. 
THE MULLARD 5- 10RCAMPLIFIER 
The popular complete "5 -30" incorpora- ting Passive Control Unit providing up to 
10 watts high quality reproduction with input of 000mV. Specified components 
and new MULLARD VALVES. Includes 
PARTRIDGE MAINS TRANSFORMERS 
and choice of FARMERS or PARTRIDGE 
Output Transformers. Surplus power 

COMPLETE KI 
Tuner. 112.0.0 

ASSEMBLED SD ß1g0.0 Ins. 7 /6). 
With 

TRANS 2Ì4.00ex. Instruction book and detailed price list (free with kit) avaiable separately at 2/- Post Free. 
THE MULLARD 3 -3RC 
A HIGH QUALITY AMPLIFIER DEVEL- 
OPED FROM THE VERY POPULAR 
3-WATT MULLARD "3-3" DESIGN. 
KIT OF PARTS £8.8.0 

(CaASSEMBLED rr. 
TESTED 511.1 O.O Ins. 

& 
6/6). 

Complete to the MULLARD specification 
including PARMEKO OUTPUT TRANS- 
FORMER. Switched inputs for 78 and 

L.P. records plus a Radio position. Extra power to drive a Radio Tuning 
Unit is also available. Please state L.S. Impedance. 
Instruction book and detailed price list (free with kit) available separately 
at 24- Post Free. 

TAPE PRE- AMPLIFIER MULLARD Type "C" 
Suitable for most 4 track, Mono Tape 
Decks. Incorporates Ferrox -cube Pusn- 
Pull Oscillator. Treble Inductor and 3-sp. 
Equalisation. Includes separate Power 
Unit. 
PARTS £14.0.0a ( 7/8) ASSEMBLED £19.10.0 
Instruction book and detailed price list (free with kit) available separately at 2/6 Post Free. 

4 
SEE PRECEDING PAGE FOR 
OTHER STERN -CLYNE PRODUCTS 

THE "MONO -GRAM" 
A small Am lifier of genuine high quality performance. Incorpor- 
ates MULLARD ECL86 Valve, 
separate BASS and TREBLE 
controls. PARTRIDGE output=. 
Transformer producing up to 3.,, watts undistorted output. 't 

KIF 
PATRTS ß4.1O.0 InS.3 /g) ASSEMBLED 26.0.0 
Instruction book and detailed price list (free with kit) available separately at 2/6 Post Free. 
Perfectly suited for Portable Installa- 
L1ons for which purposes we oiler PORT- 
ABLE CASE (83.10.0), the AMPLIFIER 
SPEAKER ()8l Ó 0). 

6 
All for ß9.O.0 

Alternatively with 
(Carrrr.. &Bins b/- AMPLIFIER £10.0.0 
The Oase quoted above will accommo- date 

larger model 
4-speed 

available foRecord trUnits. . 
With this Equipment a COMPLETE 
PLAYER can be built for ß1t:0.0 

MODEL CR3 /S 
TAPE RECORDER 
MODEL CR3 /S incorporates 
the HF/T113 Mk. II Tape 
Amplifier (described below) 
and the Collaro "Studio" 
Twin -Track 3 -speed Deck 
operating at lila. 3f ln. and 

79in. speeds. Complete 
with microphones and 
1,200ít. tape. 

KIT .TS ß33.0.0 
ANSD TESTED 

(Carr. 

243.0.0 
(Carr. & Ins. 15/- extra). 

STEREO TAPE 
PREAMPLIFIER 
MODEL STP -1. For use 
with current TRUVOX, 
BRENELL or COLLARD 

STUDIO" I and et track.....,..,. :.....: .:.:::- ;..e::: -. ;?,"`:'!" :- ;a!:ml,.!!If.3 Stereo Decks. Incorpor - 
ates Ferrox -Dube Oscillator 4 -speed Equalisation Signal Lever 

pa Meter and serate Gain Control. Includes separate Power Unit. KIT TTS ß22.0.0 Ins 8%e) ASSEMBLED ß800 
Instruction book and detailed price list (free with kit) available separately at 5/- Post Free. 

MULLARD TAPE AMPLIFIER 
MODEL 11F /TR81MH. 11 
Based on Mollards Type "A" 
design and suitable for most I 
track Mono Tape Decks. Incor- 
porates Ferrox -Dube Treble in- 
ductor, Gilson Output Transfor- 
mer, and 3 -speed Equalisation. 
Includes separate Power Unit, 

PARRTSS 

PARTRIDGE 
513.13.0 

Mains 

6).). ASSEMBLED 219.0.0 
Instruction book and detailed price list (free with kit) available 
separately at 3/- Post Free. 

COMBINATION TAPE UNITS 
All our Tape Malts eau be supplied specially matched to any Tape Deck snob as 
Collar*, Breaell Mk.6 Series II, also the Wearite. Specimen prices as below. 

Kit Assembled 
STP -1 Pre amp with Collars Studio Tape Deck 66a 0.0 142. 0.0 
Assembled with track switch fitted, 044.8.0 
STP -1 with Breach Mk. 5 Series II with Track Switch 

fitted 4.0 
STP -i with Breaell Mk. 5 Series II, i Track Deck 

i08. 
074.15.0 

Type "C" Pre -amp with Collaro Studio Tape Deck 124.10.0 430. 0.0 
Assembled with deck wired and matched. 182.2.0 
Type "C" Pre-amp with Bread' Mk. 5 Series II Deck 148.11.0 168. 1.0 
Assembled with deck wired and matched, 156.0.0 
HF /TRS with Collaro Studio Tape Deck 114. &b 621.10.0 
Assembled with deck wired and matched, 181.12.0 
11F /TB3 with Brenell Mk. 5 Series II Deck 246. 4.0 161.11.0 
Assembled with deck wired and matched, 052.13.0. 
Carr. k Ins. 15,- on above unite. Send S.A.E. far comprehensive price lilt. 

SEND FOR CURRENT PRICE LIST OF ALL LEAD- 
ING RECORDING TAPES AND ACCESSORIES 
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TERNCLYN 
Etecternu:ea Ceat,r"ea tfcroughout great srY'taCsz 

THE TUDOR STEREO HI -FI SYSTEM 

Comprising a Self Powered AM /FM Tuner. Stereo Pre -amplifier, 12 watt 
per channel Stereo Power Amplifier. The Tuner and Pre -amplifier are 
housed in matching black crackle finish metal cabinets for shelf mount- 
ing, with silver metal dials and matching knobs. Specifications: Tuner: 

Outstanding quality providing full VHF/ 
FM long and medium waveband coverage, 
frequency range FM 87.5 -108.5 Mele. AM /MW 
522 -1630 Kc /s. LW 195 -270 Kc /s. 100 mV output 
mains supply 105/240 A.C. Valve line -up: 
ECC35, ECH81, EBF89, EBP1, EM84, 
ECC33. Multiplex outlet provided. Pre- 
amplifier-Designed for use with Tudor 
Stereo Power Amplifier with inputs for most 
types of Pickups. direct play from Tape - 
Heads and ample sensitivity for either Crys- 
tal or Moving Coil Microphone. Distortion 
0.1%, tape outputs 10C mV from f10 K ohm 
source inputs- Microphone 5 mV. Tape 
5.3 mV. R.I.A.A. 4.3 mV flat 250 mV. Tuner 

100 mV. Valve line -up: 2 -EF86. 4- ECC83. Power Amplifier.-12 
watts per channel, sensitivity 1 volt r.m.s. for 14 watts output, fre- 
quency response :60.5d5 20 c /s. -2IKc /s. Speaker impedance 4, 8. or 16 
ohms, surplus power available for Tape Pre -Amp. mains supply 105/240 v. 
A.C. Valve Line -up: 2- ECC83, 4 -EL84. 1 -GZ34. 

AM/FM TUNER AVAILABLE AT24 GNS. P. & P. 7/6. 
STEREO PRE -AMPLIFIER AND POWER AMPLIFIER 
TOGETHER AT 24 GNS. P. & P. 10 -. 

DUE TO PRODUCTION STREAMLINING WE ARE 
PLEASED TO ANNOUNCE REDUCTIONS IN PRICE! * J.L.Io POWER AMPLIFIER 

Incorporates the latest triode -pen- 
tode ECL86 valves in push -pull, 
PARTRIDGE ultra linear output 
transformer. PARTRIDGE mains 
transformer and smoothing choke. 
10 watts power output, surplus 
power available for tuner. Output x;. impedance 3- 7.5 -15 ohms. 

. KIT OF PARTS £10.0.0 C7 /6h 

READY BUILT £13.13.0 * DOUBLE FEATURE PRE -AMPLIFIER 
Inputs for microphone, crystal or 
magnetic pickups, tuner unit, 
and in addition offers full facilities 
for tape recording and high fidelity 
replay. This unique feature means 
that should you wish to include 
tape in your hi -fi system at a later 
date all that is required is a suitable 
tape deck. Push- button switching 
for 3 tape speeds equalised. Tape 

erase Bias Oscillator circuit incorporating ferrox -cube transformer. 
Function switch, separate base. treble and volume controls, level 
control and latest EM87 magic eye level indicator. The pre -amplifier 
is totally enclosed in a silver hammer finish steel case, and an attrac- 
tive perspex front panel completes the presentation. 
KIT OF PARTS £13.13.0 READY BUILT £19.19.0 c. & I. 5/ 

PRICES: If both above units are purchased togs: her: 
KIT OF PARTS £23.1 3.0 READY BUILT £32.0.0 C IÓ L 

SEND STAMP FOR COPY OF OUR INTERESTING LITTLE 
BOOKLET "What is High Fidelity ?" 

STEREO TAPE -DECK 
WITH BUILT -IN 
PRE -AMPLIFIER 
A professional addition 
to your Hi -Fi Stereo 
System consisting of 
two basic units, the 
Tape Deck and Pre- 
amplifier, which em- 
ploys 4 Transistors and 
4 Valves. The Unit with record 
and playback 1 track stereo 
or I track mono at either 71 
l.p.s. or 31 l.p.s. both speeds be- 
ing fully equalised. 
Features: Track System: 1 track 2 channels stereo or monaural- 
record and playback. Independent single channel recording on 
either channel while playback on other channel. Head Type: 
l track 2 channel Milne stereo and associated erase heads. 
Low loss laminated pole pieces. Level indicators: 2 Meters. 1. 

per channel. Digital Counter: 3 digit tape position indicator. 
Automatic Stop: When tape runs out or breaks. Inputs: Micro - 
phone 1mV (50K. ohms impedance) Gram /Tuner 50mV (high 
impedance). Output: (cathode follower). Monitor Sockets: 
2 x 5 K. ohms impedance. Audio Output: 500mV. Oscillator: 
Push -pull 80 Kc /s. S/N Ratio: 5dB or better at Thin. tape speed 
Separation: 45dB o more between stereo channels. Frequency 
Response: 40 to 15,000 cycles per sec. at 71 i.p.s., 40 to 9,000 cycles 

type 
sec. 

Power Supply: 240 y. A.C. 
Motor: 0 cycles. 

heavy duty 
8i x 101 

induction 
n.. 

Tape Size: Up to Tin. Line up: 4- 235173 Transistors, 2- 12AT7. 
1 -1AÚ7, 1 -12ßH7 Valves. 

42 
G NS 

Carr. & 
Pkg. 15/- 

OUTSTANDING PRICE REDUCTIONS 
THE B. & O. 
ST /M PICKUP 
COMPLETE 
WITH SP 11 

STEREODYNE 
MAGNETIC 

CARTRIDGE 

A Transcription Pickup of outstanding quality employing s 
specially designed counter balanced and unique weight adjust- 
ment. 
Specifications: Length 1011n. from tip of Cartridge. Height 
211n. 
Stereo /Mono Cartridge. 
Frequency Response: +2.5dB from 30 c.p.a to 15 Kc /s. 
Output Voltage: 7mV per channel at 5 cm /sec. at 1000 0.17.14 
Separation: 20dB minimum. 
DC Resistance: 1250 ohms. ' 

Inductance: 200mHs. 
Recommended Tracking Force: 2 to 4 grams. 
Compliance: 5 x 10 =6 cm /dyne in all directions. 
Stylus: Diamond, radius of curvature: 7th. 
Recommended Load: 47000 ohms. 

PRICE 92 GM. Plus 3/6 P. & P. 

NEWS FLASH ! ! 
YET ANOTHER NEW ELECTRONICS CENTRE 

OPENING SHORTLY AT 
125, THE MOOR, SHEFFIELD 

WEST END: 18 Tottenham Court Road, W.I. 
(Premier Radio) 23 Tottenham Court Road, W.I. 
(Premier Radio) 309 Edgeware Road, W.2. 

CITY: 109 Fleet Street, E.C.4. 
NORTH LONDON: 162 Holloway Road, N.7. 
SOUTH LONDON: 9 Camberwell Church Street, S.E.5. 
CROYDON: 12 Suffolk House, George Street, 
BRISTOL: 26 Merchant Street, Bristol I. 
LIVERPOOL: 52 Lord Street, Liverpool. 
MANCHESTER: 20,22 Withy Grove, Manchester 4. 

Mail Orders and enquiries to Dept. P.W. 3/5 Eden Grove, Holloway, London, N.7 

MUSeum 5929 ¡0095 
MUSeum 3451 2 
PADdington 6963 
FLEet St. 5812 3 

NORth 7941 
RODney 2875 
MUNicipal 3250 
Bristol 20261 
Royal 7450 Open 6 

BLAckfriars 5379 

Half -day Sat 
Half -day Thu rs 
Half -day Thurs 
Half -day Sat 
Half -day Thurs 
Half -day Thurs 
Half -day Wed 
Half -day Wed 

days a week 
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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 FAULTY EQUIPMENT NOR MANUFACTURERS' SECONDS & 
REJECTS, WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED" BUT HAVE A SHORT AND UNRELIABLE LIFE 

0A2 4/8 
OB2 8/- 
024GT 4/3 
1A3 2/6 
1A5 5/- 
1A7GT 7/9 
1C1 41- 
IC2 8/9 
I03 6/3 
IC5 5/- 
1116 10/6 
IDS 8/8 
11)6 9/6 
1F1 5/8 
1P2 2/3 
1F3 2/3 
11111 5/9 
1FD9 3/8 
IGS 8/- 
1H5GT 719 
HA 2/8 
11.0.6 16/10 
1I.D3 4/- 
11.115 4/8 
1N5UT 8/6 
1Pl 5/9 
1P10 4/8 
1811 5/3 
185 4/- 
184 6/- 
185 3/6 
1T2 28/- 
1T4 2/8 
1U4 6/0 
1U5 5/8 
207 12/6 
2C26 2/9 
2D130 7/- 
2D21 5/8 
2P 23/3 
2X2 31- 
3A4 3/9 
305 6/9 
387 5/- 
3D6 3/9 
3Q4 6/3 
3Q5GT 7/- 
384 4/6 
3V4 5/3 
4D1 819 
5R4GY 8/8 
5T4 7/- 
51J4G 4/8 
5V40 7/6 
5Y3GT 4/3 
5Y4 9/6 
523 7/- 
524 7/- 
6/30142 8/3 
6A8G 6/9 
6087 4/. 
6AC7 8/- 
6AG5 2/6 
8007 5/9 
6AJ5 8/0 
6A%5 4/9 
6AK6 12/8 
60E8 5/6 
6AL5 2/3 
6AM5 2/8 
6AM6 8l- 
60Q5 5/9 
6AR6 20/- 
6016 819 
6AU6 5/3 
6AV6 5/8 
6138G 2/8 
6BA6 4/8 
8RE6 4/9 
613(160 18/8 
6BH6 5/8 
6B.J6 5/8 
61305 4/8 
6BQ7A 7I8 
66117 8/3 
641118 8/. 
6887 25/- 

6BW6 6/9 
6BW7 5/. 
68X6 3/9 
6C4 2/8 
605 91- 
dC6 8/- 
6C8 3l- 
6C9 10/9 
t1C10 7/6 
6C'J2 6/- 
6C17 12/6 
6CD8G 18/- 
6CH6 51- 
6OW4 24/- 
6D1 1/6 
11):3 9/6 
61)6 8/- 
6E5 9/6 
6F1. 9/6 
61,5 5/3 
6F6G 3/9 
6F'6GT 7/6 
6E8 5/- 
6E11 17/9 
6F12 8/- 
6F13 4/9 
6F14 2318 
6F15 8/9 
6F16 8/9 
6F17 12/6 
6F18 13/5 
6F19 4/6 
6133 0/8 
6F24 9/8 
6E28 61- 
6F32 81- 
6F33 3/8 
6116 2/8 
6116 1/8 
USG 3/- 
6J5GT 418 
6J6 3/- 
6J70 4/8 
6J7GT 7/- 
638 12/8 
6K6GT 5/8 
6K70 1/8 
6K7GT 41- 
BKBG 5'/8 
6K8GT 7/9 
6K25 24/- 
6L1 10/- 
61.60 8/8 
6L6M BI- 
6L70T 9/8 
6L17 1215 
6L18 10/- 
fiL19 9/9 
6LD3 8/8 
6LD13 7/- 
6LD20 5/8 
6N7GT 5/- 
6Pl 9/3 
6P25 8/9 
6P26 9/- 
61.'28 1118 
6070 4/- 
6Q7GT 7/9 
6R7G 5/3 
61(7ßT 11/- 
6907 519 
68C7 4/9 
6007 4/9 
6987 3/- 
68,67 4/8 
66K7 4/8 
691,7 5/3 
68N7 9/- 
6807 51- 
68117 12/8 
6987 2/- 
6114GT 8/8 
61150 5/- 
0U70 7/- 
6V60 3/9 
6V601 5/8 
6X4 3/9 

6X5 4/8 
6Y60 e!- 
6Z4 61- 
7A7 12/6 
706 12/6 
7B7 7/. 
7C5 7/3 
7C6 6/9 
7D3 15/- 
7D5 15/- 
7146 14/6 
7D8 15/- 
7H7 6/9 
707 12/6 
787 14/8 
7Y4 5/- 
SD2 2/6 
9BW6 9/6 
9D2 3l- 
9117 718 
10C1 8/9 
1012 12/3 
1II111 7/- 
IOW 11/8 
191.1. 10/- 
10E9 9/1) 
10P18 9/9 
101.D3 6/3 
101.011 9/8 
10P13 8/8 
10P14 11/8 
11113 17/6 
1105 17/8 
11E1 15/- 
11E3 17/- 
1206 2/3 
12A8 18/8 
I2A('43 8/8 
1.'2AD6 9/6 
12AE6 8/- 
120E7 5/- 
120H8 10/9 
I2AT6 9/8 
12AT7 8/8 
1'2AU6 5/9 
12AU7 4/6 
12AV6 6/6 
12AX7 4/6 
12AY7 9I9 
12BA6 6/9 
12BE6 4/9 
12B117 8/- 
12E1 16/9 
121160T 1/6 
12J5GT 2/8 
12.J70T 7/3 
I2K5 10/- 
12K7GT 3/8 
12K8GT 9/- 
12Q70T 3/6 
12807 8/B 
129C7 4/- 
12907 3/- 
129117 3/- 
128J7 fi/- 
128K7 3/- 
12007 8/- 
1'28R7 /- 
12U50 7/- 
12Y4 2/- 
13111 5/- 
13113 5/8 
14B6 20/9 
14117 9/8 
15D2 8/- 
18 12/8 
19 10/8 
19AQ5 7/3 
198G6G20I5 
19111 6/- 
2091 10/- 
201)2, 21/- 
201'2 1118 
201.1 12/8 
20f'1 12/6 
20l':3 12I- 
20P4 13/6 

20P5 12/3 
25A60 7/8 
251.6 4/9 
25U4GT18/2 
25Y5 7/9 
25Y50 7/9 
25Z40 6/6 
25Z5 7/3 
25Z60T 6/- 
279U 23/3 
28127 6/9 
30C1 5/8 
:30C15 9/- 
30C18 10/6 
30F5 5/9 
3OFL1 9/3 
30L1 6l6 
36L75 9/3 
30P4 12/3 
36PI2 7/6 
30P16 0/- 
30P19 12/3 
:30PL1 818 
:301'L13 9/8 
30P1.14 12/6 
35A:5 14/6 
35L6GT 6/9 
35W4 4/9 
35Z3 14/8 
35Z4GT 916 
35Z5GT 5/9 
39 2/8 
408UA 818 
418TH 15/- 
42 5/- 
43 10/. 
4526 15/- 
50A5 21/10 
50B5' 6/6 
5005 6/6 
50CD6G40/9 
50L6GT 8/3 
52KU 14/6 
53KU 14/6 
72 8/8 
77 5/- 
78 4/9 
HO 5/3 
83 22/8 
83V 8/- 
8502 6/6 
90AG 67/8 
90AV 87/6 
90CG 42/- 
90CV 42/- 
NCI 18/- 
15082 16/6 
150C2 4/8 
161 131- 
185BT 34/11 
21580 8/8 
2200 10/8 
301 20,- 
302 1018 
303 15/- 
304 15/- 
305 18/- 
306 13/- 
8660 12/8 
1022 12/6 
403:3 15/- 
4687 71/- 
5763 7/8 
719.3 1/8 
7475 2/9 
A1834 20/- 
AC042 23/8 
AC044 9/- 
AC2HL 10/8 
AC2pen 1118 
ACPENI 

DI) 12/6 
AC4PEN 

27/2 
ACSPEN/ 

D9 23/3 
AC6PEN 4/9 

ACHLDD81- 
AC/PEN 

(5) 17/6 
AC/PEN 

(71 17/- 
AC/9G 22/6 
AC/SG/VM 

121- 
ACTH115/- 
AC/TP 16/- 
AC/VP112/- 
ACV22 20/5 
A1'P4 2/3 
AZI 5/9 
AZ31 6/6 
AZ4I 8/8 
1336 4/9 
8319 5/8 
BL63 10/6 
Cl 12/6 
C.1C 12/8 
C(1H35 12/6 
CK5'06 8/8 
('IA 19/8 
l'L33 11/8 
45'6 218 
CV6:1 10/8 
CVS5 14/6 
CV271 12/6 
CYI. 16/4 
CYlo 8/8 
CY31 5/9 
Dl 1/3 
DI5 13/6 
D42 10/8 
D63 5/- 
D77 2/3 
DAC:32 7/9 
DAF91 3/8 
DAF96 5/9 
DUXJ9O 6/9 
DD4 12/6 
DD41 1018 
DDT4 8/- 
DET25 7/8 
DF33 8/8 
DF66 15/- 
DF72 80/- 
DF91 218 
DF98 5/9 
DF97 10/- 
DH30 15/8 
DH63 4/- 
DH7d 3/8 
D1177 3/9 
1)HSI 2S/3 
DH101 25/- 
D1110716/11 
DK32 719 
DK40 15/6 
DK91 4/- 
DK92 8/9 
DK96. 6/3 
DL33 7/- 
D1.35 5/- 
DL63 5/8 
DL68 151- 
I)1.72 15/- 
1)I,75 80/- 
DL92 4/8 
DL94 5/3 
DL95 8l3 
I)196 5l9 
D1,910 10/5 
DM70 5/- 
DM71 9/9 
DW4I350818 
l)W4/5008/8 
DY86 619 
DY87 8/- 
ROOF 114l- 
E63F 24,- 
E98CC 10,'- 
F.1vOF 19/8 
01148 1/9 
E.A50 1I6 
11.176 8/9 

EABCd 5/8 
EAC91 3/3 
E0F42 7/6 
EB34 1/- 
EB41 4/9 
EBBl 2/3 
ERC3 20/6 
EBC33 8/6 
EBC41 6/6 
EBC81 5/9 
EI3C90 3/9 
E131191 5/6 
EBI'HO 518 
EBF8:3 7I3 
EBF89 8l3 
EBL21 10/8 
EC52 4/3 
EC53 12/6 
EC54 6/- 
E('70 4/9 
E(190 2/3 
EC9I 8/- 
EC1)2 6/6 
ECl:31 7/3 
0h'(32 4/- 
EC'C:34 21/7 
EIX735 51- 
EU3/40 7/- 
EC011 3/6 
ECC82 4/8 
ECC83 4/8 
ECCM4 5/6 
ECC85 5/8 
ECX7S8 8/9 
E(fi19911/8 
E(7('80416/4 
0C(7807 15/- 
EC'F'8O 8/- 
ECF82 6/3 
EC1.S6 11/6 
0(1,804 24/- 
E('H:3 23/8 
ECH'21 9/- 
EC1133 22/S 
ECH35 8/3 
ÉCH42 718 
ECH81 5/9 
ECH83 6/8 
ECH84 918 
ECL80 8l- 
ECL82 6/8 
F.CL83 9/8 
EC1.88 8/9 
1':CLL800 

26/2 
EPA 20/8 
EF9 20/8 
F.F22 8/8 
EF:36 3/3 
F.F37A 8/- 
EF39 3/9 
F.F'40 8/9 
EF41 8l9 
EF42 4/9 
EF50 2/8 
EF54 8/- 
EF73 51- 
EF'80 819 
EF'83 9/9 
E6'85 4l8 
E086 BI- 
61'89 4/- 
EF91 3/- 
EF02 216 
EF97 11/8 
EPOS 10/- 
85'183 71- 
8F'184 7/- 
E1490 7/- 
F1K2 25/11 
EK:32 5/9 
EL' 19/6 
0I.32 3/6 
E1.:+3 819 
01.34 8/8 
E1,35 l0/- 
EL:ifi 8/9 

E1.37 12/3 
ELII 7/3 
EL42 7/6 
ELS1 8/3 
EL83 6/9 
ELM 4/6 
EL85 7/6 
EL86 7/3 
EL91 2I8 
EL95 5/6 
EL360 27/- 
EL20 18/4 
F'LS2'2 18/6 
ELMO 20/5 
EM4 17/9 
EM34 11/6 
E6135 12/- 
EM71 13/8 
EMS() 6/3 
E5191 7/- 
FM84 8/9 
EMSS 8/9 
FM>7 7/8 
EN31. 10/- 
FAIR 5/8 
E151 5/6 
EY+1 7/3 
F.Y9:3 9/3 
EY84 9/8 
EY86 5/6 
EY88 8/9 
EY91 3/- 
EZ35 9/8 
EZ40 5/3 
E741 6l- 
E780 3/9 
E7,81 4/- 
MO 8/9 
F314 8/9 
I'(]13 14/8 
FC73C 17/- 
FVV4/5006/6 
FW4/8008/8 
(MC 9/9 
(1U50 55/- 
GZ:30 7/- 
(1232 7/8 
01:33 17/6 
OZ34 00/- 
0Z37 14/8 
1130 5/- 
H63 619 
1108C80 9/3 
II122 7/8 
HLI3C 4/- 
111223 11/6 
HL2:3DD5/- 
HL41 3/9 
HL41DD818 
HL42D1)8/6 
HL133D1) 

9/8 
HN309 25/- 
HVR2 8/3 
HVR2A 8/9 
IW3 5/6 
IW'4/350 5/6 
IW4/500 6/- 
KBC:32 20/5 
KF35 2/8 
K1,35 11/8 
KLL32 21/7 
KT2 5/- 
/CTS 15/- 
KT32 4/9 
KT33C 4/- 
KT36 29/1 
KT41 7/8 
KT44 5/- 
KT!! 819 
KT313 3/9 
KT611 12/3 
I(T74 12/6 
KTxx 28/- 
KTW61 4l9 
KT5VO2 5I6 
K'rW63 5/6 

KTZ41 5/8 
L63 3/- 
LN152 6/- 
LN309 7/9 
LN319 8/8 
LZ:319 5/6 
LZ:329 5/6 
LP2 9/6 
ME41 13/- 
MF.91 12/6 
5IH4 3/8 
MHD4 7/6 
MILLD612/6 
Ml.r 5/9 
519411 20/5 
M8P4 12/- 
MU12/14418 
MX40 6l9 
N37 23/3 
N78 26/- 
NlnB 28/2 
N339 151- 
l'll 3/8 
l'61 2/6 
PARCH() 8/9 
l'N86 10/3 
P('xx 14/7 
PC95 11/8 
1'097 7/3 
PCC84 5/8 
PCC185 6/9 
PC089 10/8 
PCC89 7/9 
PCC1891018 
PCF80 5/6 
PCF82 8/3 
PC1'84 8/8 
PCF'A6 7/9 
PC'F80510/6 
l'CL62. 6/3 
l'C.L8:3 7/9 
l'CL84 7/- 
PC:1.85 7/8 
P('1.86 8/9 
PCL88 12/8 
PEN4DD 

25/- 
PEN4ODD 

34I- 
PEN45 7/- 
PEN45DD 

12/- 
PEN46 4/3 
PEN38310/3 
PEN453DD 

10I- 
PENA4 7/- 
PENB4 

23/11 
PEN/DD 

4020 17/8 
P1.33 91- 
PL36 8/- 
PL36 18/- 
PLSI 8/9 
PL82 5/3 
PL83 5/3 
PL94 5!- 
P1.500 15/9 
PM84 9/3 
PT1.5 10/- 
PX4 9/- 
PX2:5 8/6 
PY31 81- 
PY32 8/8 
PY3S 8/9 
PY80 5/- 
PY81 4/9 
l'Y82 4/9 
PYS3 519 
PYxB 7/9 
l'Yf01O 6/- 
l'YS01 6/3 
QI"21 5/- 
QP22B 12/8 
QP25 5/- 
Q07520 10/8 

Q8150/159/6 
1112 5/8 
R16 29/- 
1117 17/6 
RI8 9/6 
R19 818 
R52 9/- 
11G1/240A 

54/- 
RK34 7/6 
8130 22/6 
e14R 18/8 
8P1:30 12/6 
91341 2/- 
9P42 12/6 
8P61 2/- 
81525 27/2 
91161 5/8 
T4l 9/- 
TDD2 12/8 
TDD4 7/6 
T1148 15!- 
TIf'!IC 10/8 
1'H30C 19/8 
T11233 619 
TP22 5/- 
TI'25 5!- 
TP262017/8 
TY86F 11/8 
UABC80 5/- 
U40F42 7/- 
UB41 10/6 
UBC41 8/3 
UBCH1 8/3 
U8F80 5/9 
UB1.189 6/9 
U81.21 10/9 
151792 8/3 
11CC84 8l9 
U('A'Y5 5/8 
L'CF'80 8/9 
11CH21 8/3 
UCH42 7/- 
UCH81 S/6 
UCI.82 7/9 
UCL83 8/8 
UF41 6/9 
UF42 4/9 
UF80 6/3 
UF85 8/9 
UF86 9/- 
1IF89 8/- 
U1441 8/9 
UL44 23/3 
L'L46 8/8 
111..44 81- 
11114 15/2 
l'5134 16/10 
UMSO 813 
URIC 6/8 
UU5 7/- 
UU6 9/- 
UU7 7/8 
UUB 11/8 
111.19 5/3 
UU12 4/- 
UY1N 10/3 
UY21 7/3 
UY41 4/8 
UY85 5I- 
11l0 9/- 
U12/14 718 
U1.6 15/- 
1)17 5/- 
U18/20 8/8 
1)19 48/8 
1122 519 
1i24 12/6 
U25 818 
U26 7/6 
I:31 6/9 
11:33 13/8 
4'35 16/8 
1i::7 29/- 
U1:3 5/8 
U45 15/8 
U47 3/8 

U50 4/6 
052 4/6 
1176 418 
U78 3/9 
1284 10/6 
U101 19/6 
U107 17/6 
U191 9I8 
U'251 9/- 
U281 8/9 
U282 12/3 
U30L 11/3 
U329 9/- 
11339 9/6 
U403 9/9 
11404 8/- 
11801 16/3 
U41120 6/6 
VMP4G11/9 
VM84812/- 
Vl'2 3/6 
VP'B 9/8 
VI'A 14/6 
VI'4A 14/6 
VI'413 20/5 
VPI31) 7/- 
V1.23 2/6 
VP41 5/- 
VP133 9/9 
VR75 21/- 
VR105 5/6 
VR150 4/9 
VT61A 7/- 
VT501 3/. 
V11111 5/- 
V11120 10/- 
1,11120010/- 
VU733 7/- 
W2l 5/- 
1142 20/5 
W61M 24/8 
)V63 10/8 
5V76 3/6 
W77 2I8 
W8]M 0/9 
WI01 28/2 
W107 1016 
W729 17/8 
X14 7/9 
X1S 6/9 
X24 18/8 
X41 15/- 
X61 6/3 
X63 5/9 
X64 4/8 
Xfis 5/8 
X66 7/3 
X76M 9/- 
X78 20/8 
X79 27/- 
X81M 29/1 
X101 23/6 
X109 20/- 
X118 9/3 
X119 6/8 
X142 7/- 
Y63 6/- 
Y65 5/- 
Z63 4/6 
266 7/3 
277 3/- 
7.729 8/- 
Z749 8/3 
2759 38/- 
Transistors 
and diodes 
AA129 4/8 
AC107 14/8 
ACP27 9/8 
AD140 25/- 
AF102 27/8 
AF114 11/. 
AF115 10/6 
AFIJ6 10/- 
AFII7 0l6 
AFIlB 20/- 
01'I24 11/- 

AF125 10/6 
AF126 10/- 
AF127 9/6 
BYZ13 11/6 
GD3 5/6 
GM 5/6 
OD14 101- 
GET102 8/6 
GET103 7/- 
GE'PI0410/- 
GETL0617/8 
GETI11121- 
GETI13 8/9 
GETII4 6/6 
GET872101- 
GET873 9/8 
GET874 9/8 
GEX35 3/- 
GEX36 10/- 
UEX45 e/e 
GEX64 11/8 
GEX66151- 
MAT1013 7/9 
M.ATI01 3/0 
MA11207/8 
MAT1218/8 
OA5 e/- 
OAR/ 6/6 
0A70 8/- 
0A73 3/- 
0A79 8/- 
0A81 31- 
0095 SI- 
0086 4/- 
0A90 8l- 
0A91 3/- 
0085 3/6 
0A210 9/6 
OA211 13/8 
OC16W 351- 
0022 23/- 
0C23 57/- 
OC25 12/- 
OC26 251- 
0028 24/8 
0C29 26/8 
0C35 181- 
0(736 21/6 
0C41 8/- 
OC49 5/- 
OC43 12/8 
0C44 8/3 
0C44PM111- 
OC45 8/- 
OC45PM10/- 
OC65 22/6 
0066 25l- 
OC70 8/8 
OC71 8/6 
0072 8/- 
0073 181- 
0074 81- 
0075 8/- 
0076 8/8 
0077 12/- 
OC79 81- 
OC81 4/- 
°C81', 4/- 
OC81M 81- 
OC82 101- 
OC83 8/- 
0084 8/- 
0C139 121- 
0C140 19/- 
0C170 8/S 
OC171 9/- 
0C200 10/e 
OC201 29/- 
OC203 14/- 
OCP71 17/8 
ORP12 12/8 
9X641 10/- 
T82 12/8 
Te3 15/- 
V10/15Al2/- 
XA'0'2 19/8 
X0103 151- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS. DRM1B 18; -. DRM2B and 011638 15 /8. LW7 21 /- ..LWIS 26/ -. RMO 7/11. 11M) 5/3. EMS 8/3. 11513 7/9. 11M4 12/9. 0865 17/6. 11096 
17/8. 14097 19/8. 140100 23/ -. 140124 28/8. 140163 X/8. 1413130 81/ , 1411261 11/9. 1.00101 18/9. 16RC.1.1.16.1 8 / , FC31 21 /- .- 16RD.2.2.S.l 11/.. 16RE._.1A.1 
8 /8, 18110.1.1.8.1 4/ -. 18RÁ.1.2.8.1 11 / -. F0116 8 / -. FC124 12/8. 983 10 /8. CSD 9/ -. K3/40 9/ -. 031) 11/ -. 173E 14/8. R:3 /212 4/3. Q3,4 3/7. 63 /00 10/4 
ELECTROLYTICS. Can types: 32 x 32/4500. 5/9. 50 x 30/3500. 7/-. 64 x 120 /330v. 8/3, 60 x 250/275v. 9 /8. 100 o 400 /973v. 12/8. 100/275, 3/ -. 20í1/273v. 4/- 
100 x 200/275v. 9/8. Tubular types: 8/4.30v. 1/9. 10,430v. 2/9. 32/450v. 3 /9. 9 x .9 /430v. 3 / -. 16 x 16'450v. 4/-. 32 x /2/330v. 4/ -. x x 16 450v. 3/9. 32/320v. .L 
MULLARD Midget silicon rectifiers. Types BY100. Output 250 volts } amp No larger than a shirt button. 7/. each. genes limiting resistance 1/6. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terme of bucineas: --Cash with order or C.O.D. only. Post /Packing 6d, per item. Orders over £3 post tree. C.O.D. 3 extra. All orders cleared day of receipt. An 

parcel insured against damage in transit for Od. extra. We are open for personal shoppers 8.30 -5.30 p.m. Sots. 0.3/I -1 p.m. Complete list of modern and obsoletf 
valeen, resistors, condensers. transformers, potentiometers, Microphones, etc. with terms of business, 6d. Please enquire foray item not listed with B.A.E. 
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November, 1964 PRACTICAL WIRELESS 607 

SURBITON PARK RADIO LTD. 
ALL ORDERS DESPATCHED SAME DAY WE PAY POSTAGE AND INSURANCE 

MONEY REFUND GUARANTEE 

LEADING STOCKISTS OF MARTIN RECORDAKITS AND AUDIOKITS 
MARTIN RECORDAKITS 

HALF TRACK 
TAPE AMPLIFIER FOR STUDIO DECK with ready 

red printed circuit, control and input panels, mains 
.rn,l output tranatormers, knobs, plans, screws, etc. 
t. Pod, ECCO3, EZ80, EM85 and 2 EL. +4. :I watts 
output. Magic eye, Radin and Mle. inputs. Ex. speaker 
,,ekrt, Tone and Monitor controls. Can be used as an 

puaer £1.11.0 
COLLARO STUDIO DECK. Very latest model, 3 speeds, 

motors and 7 -Inch apoola 810.19.6 
CASE for above with 8 x 51a. speaker, two -tone grey 

26. 6.0 
COMPLETE KIT with tape and microphone, ...£29.15.0 

QUARTER TRACK 
TAPE AMPLIFIER FOR STUDIO DECK as above 

012.12.0 
CASE as above with speaker, two -tone grey.... 55. 6.0 
COLLARO STUDIO DECK ratted Marriott "S" Series 
muds 013.19.6 
COMPLETE KIT n ith tape and microphone 633.10.0 

TAPE PRE. AMPLIFIERS 
HALF TRACK for STUDIO deck, 400 mV out, AL 8.0 
QUARTER TRACE as above 09. 9.0 

TAPE HEADS 
BRAUMATIO Halt track Record /Replay and Erase 
on plate 61.19.6 

Mthly. 
Dep. & pmts. 

of 

47/- 8 25/6 

44/- 8 24/6 

120/. 12 44/- 

52/- 8 27/6 

56/- 12 20 /6 
1861- 12 49/10 

84/- 6 25/6 
89/- 6 28/4 

MARTIN AUDIOKITS 

The new MARTIN all- translator TEN WATT AMPLI- 
FIER kits represent excellent value for money. Each 
unit is complete, requiring only to be connected to the 

ext. We show only the popular unite here. Others 
are available. Leaflet upon request. 
UNIT 1. FIVE INPUT SELECTOR. Size 31 x lin. 
Meg. P.U., Crystal P.U., Radio, Mk, Tape head. 
0.13 Volts. Must be used with Unit 4 82. 7.6 
UNIT 4, PRE -AMPLIFIER AND CONTROL. Size 
01 s 21in. Volume on/off, Baas and Treble controls. 
9 -13 Volts. Misst be used with Unit 1 20. 2.6 
UNIT 7. MAIN AMPLIFIER. 10 watts. 6- transistor 
Transformeriess Push -pull output. Mounted on Heat 
sink. 13 ohms output. 40 Volts supply 66.12.8 
UNIT 8. POWER SUPPLY. Gives 0 and 40 Volts. 
Heavy duty transformer, rectifier and emoothutg £2.15.0 
CONTROL PANEL for Units 1 and 4 10.6 
ALL FOUR ABOVE UNITS WITH PANEL. 15 ohm 

£16. 8.0 
UNIT 5. MAIN AMPLIFIER. As Unit O but 8 ohms 
output. 24 Volt 66.12.6 
UNIT 6. POWER SUPPLY. Ais Unit 8, use with Unit 5 

22.12.6 
ALL FOUR UNITS 1, 4, 5 & 8 WITH PANEL. S ohms 

614. 6.6 
STEREO VERSIONS NOW AVAILABLE. LEAFLET' 
I' VON REQUEST. 

Dep. 

57/. 

& 

12 

12 

Mthly, 
pmts. 

of 

22/6 

Po/10 

NEW ARMSTRONG TUNERS AND AMPLIFIERS 
224 F.M. Tuner x22.10.0 
223 A.M. /F.M. Tuner 228.15.0 
227 M llano AMIFM Tuner /Amp. 856.16.0 
127 8 Integrated etereo Amp 287.10.0 
227 8 Stereo AM /FM Tuner /Amp. 260.15.0 
226 5 Stereo AM /FM Tuner /Amp 651. 0.0 
222 827.10.0 

SHELF MOUNTING TEAK CASE 65.10.0 EXTRA 
9 LL MODELS. Descriptive Leaflet on request. 

,0 /- 
115/- 
147/- 
160/- 
11_ 

10/. 

12 
12 
115 

12 
12 
12 
12 

33/- 
42/2 
58/10 
56/- * 
40/4 

MONO AMPLIFIERS 
LINEAR 445/A :i .wive., 3 oats 86, 6.0 
DOLCI GA5 Integrated, 5 watts, ECL86 valve 818,0.8 
TRIPLETONE HI -FI MAJOR 10 watts output, 2 EL84 

816.18.9 
LEAK TL12 10 watt MAIN AMPLIFIER ,,,, 620. 0,0 
LEAK VARIBLOPE Mono Pre -amplifier 015.15.0 
DOLCI DPA16 15 watt with 2 valve Pre- amp 826. 6.0 

52/6 

9 

68/- 
105/- 

12 

12 
12 
12 

10/8 

28 /S 
09/4 
28/1 
38/6 

STEREO AMPLIFIERS 
DOLCI áA 061ntegrated 3 untie perchanuei 618.18.0 
ROGERB CADET Mk. H wRÙ P.A, 4 ECL86 valves 

226.15.0 
LEAK TRANSISTOR STEREO 30 P.A. and Main amp. 

149.10.0 
LEAK STEREO 20 P.A. and main amplifier, complete 

856. 9.0 

76/- 

107/- 

198/- 

229/- 

12 

12 

18 

12 

27/8 

39/2 

72/7 

80/8 

HI FI LOUDSPEAKERS 
GOODMAN& AXIETTE 8 inch 65, 5.7 
GOODMANS AXIOM in Inch 84. 5.11 
GOODMANS 611/20 /XL Tweeter and crossover. ,87. 7.0 
GOODMANS X06000, 89.0.11. X0960, 66.10.11 
W.2.11F1012 IOiu. unit, 3.73, 7.5 2 13 ohms,. 24.12.0 
WHARFEDALE SUPER 8 Tweeter 20.18.8 
WHARFEDALE SUPER 5 Tweeter $5.19.7 
WHARFEDALE SUPER 8 RS/DD 20.14.2 
WHARFEDALE SUPER 10 RS /DD. Full range 910.18.0 
GOODMANS 210 12in. unit, Full range, 15 watt 110.17.6 
WHARFEDALE R8 /12 /DD 11n. unit, Full range 

111.10.0 
GOODMANS 801 12In. unit, Full range, 20 watt 919. 4.6 
LEAFLETS BY WHARFEDALE AND GOODMANS 
AVAILABLE ON REQUEST. 

iáié 
46I- 
61/- 

8 
8 

8 
12 

iá 

25/6 
22/4 

F.M. TUNERS 
TRIPLETONI. F.M. TUNER, Less power 615.19.8 
TRIPLETONE F.M. TUNER. With power 415.14.6 
JASON JTY /2 F,M- and T.V. sound. Switched, self. 
p veered at 6.6 

56/- 
68/- 

Ut- 

12 20 /6 
12 I 25/1 

12 32/7 

GRAMOPHONE UNITS 
5.5.11. 11I114 with TC6 Mono cartridge 10.10.6 110/- 6 26/. 
GARRARD SAP10, Single player. Mono cart 65.911 
GARRARD AUTOSLIM, 4 speed changer, Mono 17,17.0 S6/- 6 24/. 
GARRARD AU AUTOSLIM DE LUXE, Mena 611. 0.I 47/- 8 26 
GARRARD 4.185' Traascrlotion Unit, Mono.. . .817. 0A 60/- 12 24/11 
GARRARD LAB. "A" Transcription changer 619.14.9 79/- 12 23 /11 
GARRARD 801 STROBE Transcription unit,.622. 0.0 88/- 18 82/8 
PHILIPS A01016, Stereo cartridge, will change Tin 
recorde with adaptor, 10/- extra 612.12.0 50/6 12 10 /6 
GOLDRING 0L58 with arm but less cartridge, 117. 1.0 68/. 12 24/11 
GOLDRHOG OL70 with arm but lees cartridge 027. 9,A 111/4 12 46/1 
GOLDRING "88" Transcription, less erns 518.18.1 76/6 12 87/8 

GUITAR SPEAKERS 
FANE L 1471. Heavy duty cuit, 20 watt 65. 0.4 
GOODMANS AUDIOM 51 I2in. 15 watt BASS,.80. 0.2 
WHARFEDALE W19/E0 1211. 15 watt LEAD 618.10,6 
WHARFEDALE WIS /EG 151n. 15 watt BASS 817.10.0 
GOODMAN& AUDIOM 91 ISIn. 50 watt BASS !00 15.6 
GOODMANS AUDIOM 81 12in 20 watt LEAD or BAGS 

014. 7.8 
WRITE FOR GOODMANS LEAFLET "LOUIL 
SPEAKERS FOR ELECTRIC GUITARS ". 

SMn 

110/- 

67/8 

6 
8 

12 
18 

18 

n 
6 

4517 

91/1 

GUITAR AMPLIFIERS 
LINEAR DIATONIC 12 watt, 2 inputs 615. 2.11 52/6 
LINEAR CONCHORD 30 watt with COVER. 4.6 77/- 
LEAK 11,25 with Pre- snip., 25 watt 542. 5.0 160/ - 
LEAK TL50 with Pre-auep., 50 watt 851. 5.0 .906 /- 

MICROPHONES AND FLOOR STANDS 
RES/.O RBH /T Ribbon 611. 9.6 44/6 
REGLO RBH /TA Ribbon with on/off switch, 115.16.0 64/- 
REGLO Heavy Duty Floor Stand 07. 0.0 
TERCO DM804 Dual Impedance with switch,, 14.108 
PIEZO EMS Crystal with switch 52.300 
/AP: FLOOR STAND 88. SO 

12 

12 
12 

1 
12 

19/8 

11 

24/9 
10/0 

EASILY REACHED BY FREQUENT TRAINS FROM 
WATERLOO TO SURBI TON 

SURBITON PARK RADIO LTD. Phone: 
KIN 5549 

48, SURBITON ROAD, KINGSTON -UPON- THAMES, SURREY 

Orders for Cash, C.O.D. or Terms. 
Hours 9 a.m. -6 p.m. (I p.m. Wed.) 
Open Lunch Time and all day Sat. 
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CLEAR 
PLASTIC 
PANEL 
METERS 

First grade quality, 
M o v i n g 
Coil panel 

meters. available ex -stock 
S.4 E. for illustrated leaflet. 
Discounts for quantity. Avail- 
able as follows. Type MR. 38P 
21/22ín. square fronts. 
503/A 32/6 1A. DC 22/6 
100µA 29/6 5A. DC 22/6 
2001í.A 27/8 3V. DC 22/6 
500µA 25/- 10V. DC 22/6 
50- 0-50µA 29/6 20V. DC 22/6 
100- 0- 10O/A27/6 50V. D' 22/8 
500-0-MM0p.A 22/6 100V. DC 22/6 
1 -0-1mA 22/6 .150V. DC 22/6 
5mA 22/8 500V. DC 22/6 
lmA 22/6 300V. DC 22/8 
10mA 22/6 750V. DC 22/8 
GOIIA 22/6 15V. AC 22/6 
100mA 22/6 50V. AC 22/6 
150mA 22/8 150V. AC 22/6 
200mA 22/6 300V. AC 22/8 
300mA 22/6 500V. AC 22/8 
500mA 22/6 `S' Mr. lmA 
750mA 22/6 29/6. 
Type MR. ' "P. 2'- so. front. 
50µA 57/6 1mA 32/8 
100µ.4 47/8 10mA 32/6 
500µA 37/8 100mA 32/6 
50-0-50µA 57/6 1A. DC 32/6 
100 -0 -100µA 47/6 300V. DC 32/6 
300V. AC 32/6 S' Mr. lmA 

39/6 
Type MR.65P: 3lx3iin. fronts. 
5011A 59/6 1mA 35/- 
100µA 49/6 10mA 35/- 
500µA 39/6 100mA 35/- 
50- 0-50µA 59/6 IA. DC 35/- 
100 -0 -100µA 49/6 300V. DC 35/- 
VU Meter 59/6 300V. AC 35/- 
Type MR. 85P. 4 -x4- sq. fronts 
50µA 69/6 lmA 45/. 
1001/A 59/6 10mA 45/- 
200µA 55/. 50mA 45/- 
500µA 49/6 100mA 45/. 
50- 0-50µA 89/6- lamp DC 45/- 
100ó100µA 59/6 5 amp DC 45/- 
500-0-500µA 49/6 300V. AC 45/- 
1-0-1mA 45/- 300V. DC 45/- 

Post extra 

BAKELITE 
PANEL 
METERS 
First grade 
quality. 
31ín. square 
fronts. 

sO /c_1 
65/- 

6 1A.. DC 29/6 
1001.1.A 39/6 5A. DC 29/6 
500µA 35/- 1A. AC 29/6 
50-0- 50µA 42/6 5A. AC 29/6 
100-0-100µA 39/6 90A. AC 29/6 
50mV 39/6 30A. AC 29/6 
100mV 39/6 90A. AC 29/8 
lmA 29/6 300V. DC29/6 
5mA 29/6 300V. AC 29/6 
10mA 29/6 300V. AC 35/- 
50mA 29/8 VU Mtr 49/6 

Moving iron. All others 
moving coil. 
I LLU MINATED'S' METERS 
Cal. in 'S' units. lmA Basic. 
1 "lapin. sq. front 29/6 P. & P. 1/- 
2 "hdn. sq. front 39/6 P. & P. 1/- 
MORE METER BARGAINS 
1000.A 610. Flush sq. 92/8 
100µA 24ín. Flush rd. 42/6 
500µA 2in. Flush rd. 22/6 
lmA 211n. Flush rd. 22/6 
30- 0 -30mA 2i in. Flush rd. 9/6 
.350mA R.F. 2ín. Plug in 8/6 
300V. AC 2iin. Flush rd. 25/- 
500V. AC 2iin. Flush rd. 25/- 
1mA Meter Rectifiers 8/6 

Please add postage 
SEMI AUTOMATIC BUG KEY 

Super 
speed 
key, 7 
speed 

adjus- 
tments. 10 WPM to as high as, 
desired weight scale for repro- 
ducible settings. Precision 
tooled anti -rust nickel plated 
brass and stainless steel operat- 
ing parts. Size 6: x 3 x 21ín. 
Brand new. £4.10.0. P. & P. 2/6. 

; 

LAFAYETTE "PRECON" AMATEUR 
PRESELECTOR CONVERTER 

*Crystal Controlled *For 60- 40- 20 -15 -10 
Metre Bands *As a convertor -converts 
your receiver to dual conversion *Improves selectivity *Widens bandspread *High 
signal to noise ratio *Improved image 
rejection *Self powered *Modern styling 

SPECIFICATIONS. 00, 4u Metres preselector only. 20, 15 and 10 
metres preselector and convertor. GAIN: Preselector, 36dB at 
80 metres; convertor. 22dB at 20 metres. OUTPUT FREQUENCY: 
3.5 -3.85 M/c on 20M. Band, 3.5 -3.95 M/c on 15M band, 3.5 -5.2 M/c on 
10M band. VALVES: 2 -SBA6, 1 -6BL8. CONTROLS: Aerial trimmer. 
function, bandswltch, gain. Iwo stages of RF. AMP. Sensitivity 
and stability excellent. 3 crystals are included for 20. 15 and 10M 
Bands. SIZE: 10- x 6' x 8'. Operation 220/240v A.C. 19 gns. Carr. 7/6 
S.A.E. for full details. 

CODAR 
AMATEUR EQUIPMENT 
PR.30 H.F. PRESELEC- 

TOR 1.5- 30Mc /s 04.17.6 
PR.30X. Self powered 

model. 200 /250V A.C £7. 2.0 
RQ.10 'Q' MULTIPLIER £6.15.0 
RQ.10X. Self powered 

model. 200/250V A.C £8.8 O. 
A.T.5. NEW 12 WATT 

160/80 metre TRANS- 
MITTER £16.10.0. Matching P.S.U. for 
A.T.5 200/250V. A.C... £8. 0.0 

S.A.F.. for full details. 

MODEL DA -I TRANSISTOR- 
ISED FULLY AUTOMATIC 

ELECTRONIC KEYER 
230V or 
A . C . or Battery 
operated. 
Incorpor- 
ates built - 
in monitor oscillator, speaker 
and keying lever. Fully adjust- 
able speeds giving either auto., 
semi -auto. or hold. 7 transistors, 

rì -6°o 

rodes. 216.10.0. P. & P. 4/6. 
LAFAYETTE PRECISION TEST EQUIPMENT 

Moder.r range of precision test equip- 
ment for the servie man. Supplied 
brand new and guaranteed with manual. 
For operation on 220/240 volts A.C. 
TE-20 Signal tienerator. 120Kc /s- 
260Mc /s on 6 Bands. Directly calibrated. 
Variable R.F. Attenuator. Variable 
audio output. £12. Carr. 5/ -. 
TE -46 Capacity Resistance Analyser. 
Ranges 2pF-2.000mFd; 2 ohms -200 Meg, 
Also checks impedance, turns ratio. insulation. £15. Carr. S,- S.A.E. 5 A.E. for full details. 

30,000 O.P.V. TEST METER 
MODEL 500 

Reads volt- 
ages 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. 
Reststande 
to 60 Megs; Decibels 
from -20 to 

+56. Incorporates internal 
buzzer for audible warning of 
direct shorts and blocking 
condenser for A.F. output 
measurements. Size 3'.1Ix 
x 21 in. Price 28.17.6. 

ERSKINE TYPE 13 
DOUBLEBEAM 

OSCILLOSCOPE 
Time base 2c /s- 7SOKc /s. Cali- 
brators at 100Kc /s and 1Mc /s. 
Separate Yl and Y2 amplifiers 
up to 5.5Mc /s. Operation 110 /230 
volt A.C. Supplied in perfect 
working order. £27.10.0. Carr. 
20/ , 
TRIPLETT SIGNAL GENERATOR 

1632 
10 RANGES: 100Kc /s- 120Mc /s 
on fundamentals. Six valves, 
stabilised H.T. FULLY AT- 
TENUATED OUTPUT. 100 
µamp carrier level meter. 
1Mc /s xtal check. Operation 
115V. A.C. Supplied in perfect 
working order Ltd. Carr. 10 / -. 
(230/115V. Transformer 12/6 
extra). 

OSCILLOSCOPE OS -57 USM -38 
Brand new high quality Ameri- 
can oscilloscopes incorporating 
3in. tube, printed circuit and 
miniature valves. Time base 
1, 30, 100 1K and 10K'S /in. 
Calibration markers 1, 10 and 
100µS. Calibrated Y input 
volts, - X expansion, sweep 
stability. Operation 115V. A.C. 
Supplied brand new, fully tested 
with test leads. probe and 
circuit diagram. 22 0.10.9 each. 
Carr. 10 /- (230/115V. Transformer 
18/6 extra). 

MORSE CODE PRACTICE SETS 
Morse key, buzzer, 1.3V battery 
mounted on panel. Brand new. 
boxed, 12/6. P. & P. 1/6. 

TS. 76 20,000 O.P.V. PUSH 
BUTTON MULTI- TESTER 
Large clear 
plastic scale. 
Simple opera- 
tion, DC and 
AC volts up to 
1,000V. Resis- 
tance up to 10 
megohm. Cur- 
rent up to 250 
mA. Decibels 
-20 to +36db. 
Size 6 x 4/,. 
x 21in. Com- plete with 
leads, batteries and instruc 
tions. 25.19.6. °. & P. 2/ , 
MINE DETECTOR No. 4A 
Will detect all types of metals. 
Fully portable. Complete with 
instructions. 39/8 each. Carr. 
10 / -. Battery 8/6 extra. 
MINIFLEX I TRACK TAPE HEADS 

Set of three, record, playback, 
erase. Only 29/6 set. P. & P., 9d. 
12 VOLT A.C. TIME SWITCH 
Vernier 0-14 hrs. 250 v. 5A. switch. 
17/6, post 2/ -. Suitable 230/12V. 
transformer 5/9. 
FIELD TELEPHONES 

Type "L". we line connection. 
generator bell ringing. Complete 
telephone Intercom. Supplied in 
excellent condition, fully tested 
and complete with batteries. 
Only 69/6 per pair. Carr. 5/ -. 
Type "F ". As above but moulded 
bakelite case (as illustrated). 
Supplied complete with wooden 
transit case for field. use. 
£4.19.0 per pair. Carr. 5/ -. 
TELEPHONES TYPE H 
Sound powered. generator bell 
ringing 2 line connection. Fully 
tested. £4.19.6 pair. Carr. 51 -. 

MODEL PV -S8 VACUUM 
VOLTMETERS 
Latest design 
with special cir- 
cuit for stable 
and .ccurate 
measurements. 
Resistors used 
are all within 1% 
tolerance. Spe- 
cially designed 
4in.200yA meter. 
11 meg inputs 
Ranges: 
-D.C. V. 

TUBE 

0-1.5-5-15-50-150-500- 
1500V. 

+D.C. V. 0- 1.5-5- 15-50- 150 -500- 
1500V. 

A.C. V. 0-1.5-5-15-50- 150500- 
1500V. RMS. 
0-1.4-4-14-40- 140 -400- 
1400 -4000 P. 

Resistance: 2 ohm to 1,000 
megohm. 
Decibels: -10dB to +65dB. 
Operation 220 /240 volt A.C. 
Size 7 x 4; x 4ín. Supplied brand 
new and guaranteed complete 
with probe and instructions, 
£13.19.6. P.P. 3/6. 

CHASSIS PUNCH SET 
Set of 5 popular size hole cutters 
1 . 1 , 1 . 1:. Supplied com- 
plete with punches, dies, T 
drive handle, tapered reamer, 
fitted leather case and instruc- 
tions 49/6. P. & P. 2/ , 
PLUGS AND SOCKETS 
Painton 15 -pin In -line printed 
circuit connectors. 7/6 'pair. 
Large quantities available. 
Ditto 32 -pin. 12/6 pair: 
Uniters. 4 -pin, 2/6 pr; 8 -pin 3/8 
pr; 12 -pin, 41- pr; 18 -pin, 4/6 pr. 
Painton Miniature .Jones. 
4 -pin, d/6 pr; 6-pin. 4/- pr; 8 -pin 
4/6 pr; 18 -pin, 7/6 pr; 24 -pin. 
10/6 pr: 33 pin, 12/6 pr. 
Post extra. 
L.T. METAL RECTIFIERS 
FULL wave bridge connected. 
12/18V lA 3/9 23 /38V. lA 7/3 
12/18V 2A 6/3 24/36V 2A 13/6 
12/18V 4A 8/6 24/36V 15A 45/- 
12/18V 6A 12/3 
12/18V l0A 22/8 Post extra, 
L.T. TRANSFORMERS 
For chargers, models etc. Al 
primaries tapped 200/250V. 
(1) 3.5, 9 or 17V., 1 amp. 9/9: (2) 
ditto 2A., 14/3: (3) ditto 4A., 
16/6; (4) ditto 6A, 20/ -: (5) 3, 4, 5. 
6, 8, 10, 12, 15. 18, 20, 24 or 30V., 
2 amp., 18/6; (1) ditto 4A., 30/ -: 
(7) ditto 5A.. 37/6: (8) 50V. I amp, 
13/6; (9) 50V. 1 amp.. 15 /6. 
Post extra. 
AUTO TRANSFORMERS 
Step up or step down. Tapped 
0/115/200/230/250V. 20W.. 9/ -; 60W. 
12/6; 75y. 15/6; 150W. 18/6; 
200W. 27/8: 300W. 42/8: 500W. 
67/6: 1.000W. 90/ -; 1.500W. 
£6.19.6: 3.000W. £7.10.1: 
7,300W, £15. ( only tapped 
0/í10/230V) Post extra. 
PETTIMAX 9 VOLT 
BATTERY ELIMINATOR 
220/240V. A.C. Same size as 
PP3. 15/6. P.P. 1/3. 

SUBSTITUTION BOXES 
Resistance -24 ranges .. 27/6 
Capacitance -9 ranges .. 19/6 

Post 1/6 extra. . . 

LAFAYETTE HL -FI 
STEREO HEADPHONES 
Air Cushioned 
headband, soft 
foam rubber 
ear pads, freq. 
response 25- 
15,000 cycles, 
high sensi- 
tivity, impe- 
dance 8 ohms 
per phone. 
Supplied complete witn al. 
cable,. wires, overload junction 
box and 3- connector plug. 80/6. 
P. & P. 2/6. 

G. W. SMITH & CO. (RADIO) LTD. 
3 & 34 LISLE STREET, LONDON, W.C.2. 
SEE OPPOSITE PAGE 
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TM -59 'er 'S' METER Signal strength 
meter us- 
ing VTVM 
principles. 
Calibrated 
in S units. Sensiti- 
vity and 
zero ad- 

justments. For any superhet 
receiver with AVC. Requires 
150/200V. and 6 or 12V. Com- 
plete with valve and full 
instructions. 82/6. P.P. 2/6. 
MAINS ISOLATION TRANS. 
230V. to 230V. 50W. 16/8. P.P. 
3 /-; 100W. 29/6. P.P. 316; 1,000W. 
25. Carr. 10 / , 
MINIATURE LEAD ACID 

ACCUMULATORS 
Brand new. 2V. 1.5A. 4 x 1 x 11 in., 
5 /8. P.P. 1 /3. 12V. O /75A. 
4 x 3 x 111n. 15 /8. P.P. 1/6. 

MARCONI TFI44G/4 
STANDARD SIGNAL 

GENERATORS 
First release of this late mark. 
85Ko /s to 2Mc /e +1 %. Output 
Variable from lµV to 1 volt. 
Internal sine wave modulation 
400c /s up to 75", depth. Opera- 
tion 200 /250 volt A.C.. Offered in 
really excellent condition. like 
new, fully tested and guaran- 
teed. 225. Carr. 30/ -. 
HEAVY DUTY POWER SUPPLIES 
Input 200/250 volt A.C. Three 
H.T. outputs 2 x 400V. 175MA 

smoothed. 2 a G 3V.. 5 aims 
0.0V. 4 amp. 12V. 0.5 amp. 
Siipplied in perfect Condition. 
25.10.0. Carr. 201 -. 
PRECISION PORTABLE 
VOLTMETERS 
Polished wood case. 810. scale 
with knife edge pointer. A.C. 
and D.C. volts; 0-160 volts, 
50 /8; 

3/6. 
0.1600 volts. £5.19.6. 

P P. 
TWIN MOTOR BARGAIN 
200/950V. A.C. Twin concentric 
spindles. Either motor rever- 
sible. 140M r.p.m. Brand new. 
12/8. P.P. 2/6. 
VARIAC TRANSFORMER 
24 amp. PM, 230V. Sec. 185/250V. 
112.10.0. Carr. 101 -. 
MAINS MOTORS 220/240V 
90 watts. 5.000 r.p.m. 41 x 31n. 
lin. spindle. 22/8. P.P. 2/ -. 

GEEÄ SD SLIDER RHEOSTAT 
1.2 ohms 12 amp. 15/8. P P 3/8. 
R.C.A. HEADSETS 
Low imp. Fitted with std. jack 
Plug. 15/0. P.P. 1/6. 

'DESK TELEPHONES 
Std. type with handset and bell. 
No dial. Unused. 25/ -. P.P. 3/6. 
ROTARY TRANSFORMERS 
12V. D.C. input. Output 310/ 
380V. D.C. 30mA. New boxed. 
101 -. P.P. 2 / -. 
COLLAR° MAGNAVOX. STUDIO 
TAPE TRANSCRIPTOR 
Brand new, 3 speeds, 11-. 31-. 7r 
i.p.s. 3 motors, digital counter. 
Complete with instructions. 
2 Track, 210.10.0; 4 Track. 
213.10.0. Carr. Paid. 
HEADSET & BOOM MICROPHONE 
American type, low impedance. 
Padded, 49/6. P.P. 2/8. 

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. 

Gli.:151 

A SUPERB RECEIVER 
FOR ONLY 

E27.10 0 COarr. 

NEW LAFAYETTE 

COMMUNICATIONS 

RECEIVER 
MODEL HA. 63 

7 VALVES Rectifierlenium 

4 BANDS kcng 
550 kc /s -31 Mc /s. 

Illuminated "S' Meter 1.5 Microvolt Sensitivity a Electrical 
bandspread Aerial trimmer Noise limiter 0 B.F.O. R.F- 
stage Big slide rule dial Output or headphones or 4 /8Ìà. 
Fs esker Modern steel cabinet size 13in. x 7 4 /5in. x IOin. 

Operation 220 /240 volt A.C. S.A.E. for Full Details. 
upplied Brand New and guaranteed with instruction manual. 

Matching Speaker in Cabinet 55f- 
FULL RANGE of Other LAFAYETTE RECEIVERS in Stock 
MODEL HE-40 4 Bands, £19.19.0 Carr. 
550Kc /s to 30Mc /s. 10f- 
MODEL HE -30 9 Valvet Carr. 
4 Bands, 550Kc /s to 30 Mc /e E35 0.0 10f- 
MODEL HE -80 15 Valves £52.10.0 Carr. 
5 Bands, 550Kc/s.30Mc /s and 10 /- 
142- I48Mc /s. 
Each receiver supplied brand new and fully guaranteed complete 
with manual. All models for operation on 220/240 Volt A.C. 
S.A.E. fqr illustrated leaflet. Generous part exchange allowances. 

TE.20A R.F. SIGNAL GENERATOR 
A precision signal generator of 
extremely high accuracy and 
quality. Six ranges from 120KO /s 
to 13OMc /s on fundamentals with 
calibrated harmonics from 120- 
390 Mc /s. 400 cps. INT. MOD. OR 
EXT. MOD. OUTPUTS MOD. RF. 
UNMOD RF. or 400 c/s audio. RF. 
output in excess of 100 mV. Large 
clear 5 inch dial. Handsome grey 
metal case with handle. Size 
71 x 101 x 41ín. Complete with leads. 
Operation 220 /240 volts A.C. Sup- 
plied brand new and guaranteed. 
212.19.8. Carr. 5/ -. 

MAINS RECORD PLAYERS & AUTOCHANGERS 
HALL GUARANTEED WITH ARM AND CARTRIDGE 
OARRARD SRP -10 PLAYER £4.17.8 
GARRARD AUTOSLIM CHANGER £8. 9.8 
GARRARD AT6 CHANGER MONO 210. 9. 
GARRARD AT6 CHANGER STEREO 210.18. 
GARRARD 4 H/F MONO 214.10. 
GARRARD 9 H/F STEREO £15.15. 
GARRARD TYPE A CHANGER £17.15.0 
GARRARD 301 STROBO, NO ARM £19.10.0 
B.S.R. GM SINGLE PLAYER .34. 7.8 
B.S.R. UAI6 CHANGER £6.12.8 
B.S.R. ÚA15 NEW SLIMLINE CHANGER 88.19.8 

POSTAGE EXTRA 
MULTI -METERS 
Brand New -Fully Guaranteed. Lowest 
ever prices. Supplied with leads, batteries 
and instructions. 

MODEL TE -12 
20,000 O.P.v. 
0/.616/30/120 /600 /1.260/ 
3,000 /6.000V DC 
0/6/30/120/600/1,200V, 

0/ /6C04A /6 /80 /600mA 
8 /6K /600K /6 Meg /60 

ß8F -.2mFd 
I15.19.8. P.P. 2/6. 

MODEL NII -201 
30,000 o.p.v. 
0/.25/1/10/50/250 /500/ 
1,000V. DC 
0/10/50/250/500V. AC 
0/50µA/10 /250tnA 
O /5K /500K /5 Mega 
99/6. P.P. 2 /6., 

MODEL AR -620 
000 o.p.v. 

0/10/50/250/500/1,000V. 
AC and DC 
0 /500µA110 /250mÁ 

alOl0K /100K /1 Meg° 00- 100K 

0500 Henrys 
92/6. P.P. 2/6. 

MODEL PT-34 
1.000 o. P. v. 
0/10/50/250/1000V. AC 
and DC. 

0 /1ÓÓK 
500mA DC. 

09/6. P.P. 1/6. 

MODEI. NH-100 
10.000 o.p.v. 
0/.3/3/30/120/300/6001 
1,200V. DC. 
0/12/60/120/300/1,200V. 

O// 0200 A/30/300mADC 
0/2K 200K/2 Mega 
100p-.2mFd 
79/8. P.P. 2/6. 

MODEL 250,: 
2,000 o. v. 
0/10/50/500/2,500V. DC 
0/10//50/500/2,500V. AC 
0/2 HIegO 
0/250mA 
-20 to +36dB 
49/8. P.P. 2/6. 

MODEL 1TI-2 
20,000 0.pp v. 
015/25/250/600/2,500V. 
DC 

AC 

Ó%KB/MÍ25OmA 
DC 

01-.3mFd. 
88/8. P.P. 2/6. 

TWO -WAY RADIOS 
New Improved 
"LAFAYETTE" 
Models. 
Typo 1. 3 transis- 
tor. Range up to 
1 mile. £8.17.8 per 
pair. 
Type 2. 9 transis- 
tor. Range uo to 
5 miles. 121 per 
pair. 
Postage extra. S.A.E. for 
full details. 

LAFAYETTE BRAND 
RECORDING TAPE 

First grade quality American 
tapes. Brand new and guaran- 
teed. Discounts for quantities. 
3Ìn. 200ft. L.P. mylar 4/- 
31Ìn. 600ft. T_P, mylar 10 /- 
5ín. 600ft. std. plastic 8/8 
5in. 900ft. Lam. acetate 10 /- 
51n. 1200ft. D.P. mylar 15/- 
511n. 1200ft. L.P. acetate 12/6 
Min. 1800ft. D.P. mylar 22/8 
lin. 1200ft. std. mylar 12/8 
Tin. 1800ft. L.P. acetate 15 /- 
lin. 1800ft. L.P. mylar 20/- 
71n. 2400ft. D.P. mylar 25 /- 
Postage 2/ -. Over £3 post paid. 

BRAND NEW R.C.A. 
AR88D RECEIVERS 

Unboxed £65; Boxed with spare 
valves, copper aerial, headset, 
and manual.185. Carr. 30/ -: 

VARIABLE VOLTAGE 
TRANSFORMERS 

Pd. 230V. Sec. 0 -260V. 1 amp. 
24.10.0; 20 amp. 25.17.6' 5 amp. 
£9: 8 amp. 114.10.0; 10 amp, 
£18.10.0; 12 amp, 218.15.0 
20 amp. 232.10.0. All fully 
shrouded. 
CHAMOIS PADDED MOV- 
ING COIL HEADPHONES 
Canadian noise excluding type. 
Complete with M/C microphone. 
New, boxed. 25/ -. P. & P. 2/6. 

Brand New Double Beam CRT's 
Cossor 89D, 559/8. P.P. 9/6. 
Dumont K105IP1, 58/8. P.P. 4/6. 

SILICON RECTIFIERS 
400 P.I.V. (SCR) 4.7 amp 7/8 
200 P.I.V. 6 amp 5/6 
1,000 P.I.V. 650mA 7/8 
800 P.I.V. 500mA 5/ 
200 P.I.V. 200mA 3/- 
900 P.I.V. OOmA 3/8 
150 P.I.V. 165mÁ 11- 
70 P.I.V. 1 amp 36 
95 P.I.V. 3 amp 5/8 

Post extra. 
MINIATURE HIGH 
SPEED COUNTERS 

9 Digit available, 6V, 24V. or 
50V. ALL 7/6 ea. P. & P. 9d 

NEW LOW IMPEDANCE 
HEADSET 

Latest Ministry Type. Rubber 
moulded. Fitted with Std. Jack 
Plug. Brand New, boxed. 17/6. 
P. & P. 1/6. 

4- CHANNEL TRANSISTORISED 
MICROPHONE MIXER 
Add musi- 
cal high- 
lights and 
additional 
s o u n d 
effects to 
your re- 
cordings. 
The MM -9 permits mixing of 
tour signals such as micro- 
phone. records. tuner. etc. into 
single output. Input and out- 
put take saandard plugs. Fully 
transistorised and self con- 
tained i0 handsome Cage. 
PRICE 55/-. P. &4P.,2 /6. 

(RA I I I LIM 1; 
&ERRÁRU,,8204%91 5 5 

z cables:. SMITNEX. LESQUARF 

- 4 `LISLE STREET, LONDON,. Wa.2 
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Lewis 
have the 

= Cabinet 
Illllmlllllnlllllllllllllllllllllllllllillll 

or you 
E We can supply any cabinet 

to your own specification 
This is only one example of- 

E THE LARGEST RANGE 
OF CABINETS IN THE 
COUNTRY 
Eqúi pment is also our 
speciality. 

g. 

The Lowboy 
Price 27 gns. 

-_' IIIImIIIIIIIIIIIIIIInnII11IIIlIIIIInIIl1111I11mllllll 

..siîiradio 
100(PII4) Chase Side, Southgate E 

London, N.I4. Pal 3733/9666 E 

FaV. CATALOGUE 

Send today for the new = 
E Lewis Catalogue E 

Designed to assist your choice of = 
= cabinet. 
E Sent absolutel y free. The new Lewis E 
E Radio Cabinet Catalogue -the most = 
= comprehensive ever prepared. Choose = 
E from 49 different Models. 

Please send your new free 24 page = 
E colour cabinet catalogue. _ 
E Name E 
E Address E 

E BLQCK CAPITALS PLEASE E 
íI11 I I I I l 1 11111111111111111111111111 I I I I 1 111111 I I I I I I I I I I I I I i r 

PRACTICAL WIRELESS November, 1964 

A BEGINNER'S GUIDE 

TO RADIO 
This new 6th edition has been fully 
revised and the lesson on Transistors 
considerably amplified. 
8'6 Postage 6d. 

THE RADIO AMATEUR'S HAND- 
BOOK, 1964 by A.R.R.L. 36' -, Postage 
2' -. 
HI -FI YEAR BOOK. 1964. I01, 
Postage 1 

101 WAYS TO USE YOUR VOM 
( Testmeter) and VTVM (Valve 
Voltmeter), by R. G. Middleton. 
16' -, Postage I' -. 
RADIO & TELEVISION TEST 
INSTRUMENTS, by G. J. King. 
251-, Postage Ir-. 
RADIO, TELEVISION AND 
ELECTRICAL REPAIRS, by R. C. 
Norris. 50'-, Postage 2r -. 
TELECOMMUNICATIONS 
PRINCIPLES (IN M.K.S. UNITS), 
by R. N. Renton. 451 -, Postage 2r- 
GUIDE TO BROADCASTING 
STATIONS, compiled by "WW ". 

Postage 6d. 
INTER.G.E.C., S.C.R. MANUAL, 
3rd ed. 1616, Postage 113. 

COMPLETE CATALOGUE I'- 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9 -6 p.m. 

FIRST -CLASS RADIO 

AND T/V COURSES... 
GET A CERTIFICATE ! 

After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure a recognised 
qualification or extend your knowledge 
of Radio and T -V. Let us show you how. 

FREE GUIDE 
The New Free Guide contains 120 
pages of information of the greatest 
importance to both the amateur and 
the man employed in the radio 
industry. Chambers College pro- 
vides first rate postal courses for 
Radio Amateurs' Exam., R.T.E.B. 
Servicing Cert., C. & C. Telecoms., 
Grad.Brit. I.R.E. Guide also gives 
details of range of diploma courses 
in Radio.T.V. Servicing, Electronics 
and other branches of engineering, 
together with particulars of our 

remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. Ic may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES 

CHAMBERS COLLEGE 
(Incorp. National Inst. of Engineering) 

(Dept. 461), 148 HOLBORN 
LONDON, E.C.1 

BRAND 

NEW 

A.C. MAINS 

5 VALVE 

SUPERHET 
RADIO 
RECEIVER 

Housed in beautifully styled cabinet offering 
terrific performance and very high quality 
reproduction. Built -in ferrite rod aerial for 
reception of all your favourite programmes. Fully 
guaranteed MODEL 55. Covers Medium. Long 
and Short Wave,. Biae Olin. w. x 31in. d. a 41in. h. 
PRICE ONLY £7.17.6 P. & P. 5 /6. 

SPECIAL OFFER 
HIGH GRADE 2 -STAGE GRAM AMPLIFIERS 

Made by very well -known manufacturer 
Using a double -woad main. transi,,, oler (fully 
isolated chassie) with tapp..d primat y. full nave 
contact cooled rectifier. and Mollard E(1,80 
triode- pentode valve. 3 watt output. Separate 
tone and volume controls. Overall size Olin. wide 
x 3in. deep x 41in. high. Each amplifier Brand 
New and tested and supplied complete with 
valve, 3 ohm output transformer and knobs. 
PRICE 49/6 P. & P. 4/.. 
(Ideal as an add-on self contained Audio tait for 
our ME I er MK! FM T,Inerl. 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

2l1o.. 12 /6; 3n.. 1218; clin., 15 / -; Sin., 211 -. 
10in.. 2S! -; 12in., 23/6; (12in, 15 ohm, SO/ -). 
loin. x bin. 26 /- 
I.ateet. type E.01.1. 13h x Sin. with high flux 
ceramic magnet, 11,000 gauss. Aluminium centre 
cone. 10 Watte, 50 c/s to 10 Kc /a., 42/ -. 
P. 5 P. up to bin. 1/6; over Sin. 2/6 per speaker. 

SPECIAL OFFER ! ! 
BRAND NEW HEAVY DUTY llin, SPEAKERS 
Response 45 c!s -13 Kc /e. Iii ,,. voice roil. Avail- 
able in :t or 13 ohm. Guaranteed full 13 watts 
British rating. Heavy cast aluminium frame. 
These are current production by wind ramous 
maker and as they are olierer) well below list price 
we are not permitted to disclose the same. 
LIMITED NUMBER ONLY. UNREPEAT- 
ABLE AT 89/6, P. & P. 5/ -. 

SPEAKER AND CABINET FABRIC 
Oatmeal or Red and Gold Vynair for speaker 
and cabinet covering, also Red Rosine for cabinet 
covering only. All 54ín. wide and usually sold at 
35/- yard. 
OUR PRICE 13/6 per yard length. 

Plus P. & P. 1/9 (Slinimum order 1 yard). send 
S.A.E. for sample,. 

BARGAIN OFFER CORNER 
ROLA CELESTION. Approx. sin. x fila. 3 ohm 
Middle register speaker. 10/6. P. & P. 2/6. 

MAINS TRANSFORMER 
Drop the' type. Tapped primary 110v., 200v.. 
220v., 240e.. 320- 0 -320v. at 80mA and 6.3e. 
at 3 ampo. Generous core. Stack size 3 x 21 x 
11in. Weight 4 lbs. ONLY 15/ -. P. & P. 3/6. 
ACOS CRYSTAL MIRES. High imp. For desk 
or hand use. High sensitivity, 18 /e. P. Si P. 1 /6. 
TSL CRYSTAL STICK MIKE. Listed at 45/ -. 
Our price 1818. P. 5 P. 1 /6. 
T.C.C. SUPPRESSOR CONDENSERS. 230v. A.C. 
.005 + .005 x .1. In tubular can 11in. long x 

dia. 2 for 3 / -. Poet free. 
TRANSISTOR DRIVER and 0/P TRANSFOR- 
MERS. (Tapped 3 ohms and 13 ohms output). 
plue 4 suitable Transistors giving approx. 1 watt. 
output, 30 / -. P. 5 P. 2/.. 
CONDENSERS. 5,000 mFd. 12 v. wkg. Size 
3 x lin. dia. 2/- each. P. & P. 6d. each. 
T.V. or AMPLIFIER. EDGE CONTROL PANELS 
Two 5110k Lin. pots; one 500k Log: one DIP mains 
switch. Brand New S/S per panel. P. & P. P. 
S -PUSH BUTTON SWITCH UNIT. 4 single pole 
changeover o 

1 

ro each push- button. Appu. 
3 x 1 -; s ;in An absolute Bargain at 4/6 each 
P. & P. I,- ch. 
MATCHED PAIR OF 2; WATT TRANSISTOR 
DRIVER AND OUTPUT TRANSFORMERS. 
Slab sise 11 x 11 x ;in. Output trans. tapped for 
3 ohm and 15 ohm output. 10 /- pair, plue 2/- 
P. & P. Worth double. 
MARCONI QUARTZ CRYSTALS TYPES ZHB 
Glasé encapsulated, 2 wire lead out. Size 11ìu. high 
x _in dia. Following frequencies (Kc /s only 
available.) 
17383, 131146, 13708, 13771, 13033, 13896 
139 38, 14021, 1411;13. 14140. 14208. 14.271 
14333. 141190. 114.19. 
Sl- euch. P. & P. U- por crystal. 3 or more, Post 

Harverson Surplus Co. Ltd. 
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3 -VALVE AUDIO AMPLIFIER 
MODEL HA34 

Dcstgued for III -}i 
reproduction of 
records A.C. Mains 
operation. Ready 
built on plated 
heavy gauge metal 
chassa, else 711n. 

.x 410. d x 4 ;in. h. 
Iee,rporatesECC83. 
E1,84, EZ80 valves, 
heavy duty double - 

wound mains transformer and output transformer 
matched for 3 ohm speaker, separate Bass. 
Treble and volume controls. Negative feedback 
line. Output 4/ watts. Front panel can be 
detached and leads extended for remote mounting 
of controls. 
The HA34 has been specially designed for us and 
our quantity order enables to offer them us 
complete with knobs, valves, 

át'..5.0 P. & P. 
etc., wired and teeted for only 3rY ! 5/ 

TAPE DECKS 
COLLARO STUDIO DECK. 210,10,0 plus 5/6 
caer. and ins. 
B,8-R. MONARDECK. Single speed. 3lin. per 
see., simple control uses Olin. spools. 18.16.0 plus 
5'S can. and ins. (Tapes extra on both.) 

STEREO AMPLIFIERS 
Incorporating 2 ECL82s and 1 EZ80. heavy duty 
double -wound mains transformer. Output 4 watts 
per channel. Full tone and volume controls. 
Absolutely complete. 

FEW 
ONLY 

BARGAIN PRIC}: 
89/6 P. A P. 51- 

6 TRANSISTOR AND DIODE 
SU PERHET 

A first -class 2 wavebands transistor superbes 
Printed circuit panel (else 8; x 22in.). 3 pre. 

aligned I.F. transformers. High -grain Ferrito rod 
aerial. All First -grade transistors. Car aerial 
winding. Push -pull output. All parts supplied 
with simple instructions. 
All parta sold separately. Set of parts U purchased 
at one time. 
ONLY S4.5.0 Pg& P. 

35 OHM SPEAKERS 
Suitable far nee with above. tin. (leuimane. Ideal 
replacement for most pocket portables, 8/0, 31ín., 
12/8; 5in., 17/6; 7 x 4in., 211 -. 
P. A P. 06 per speaker. 

Portable CABINET 
Size approx. 81 o (il x Ojin Suitable for above 
seing 31in. speaker, 251 -. P. k P. 2 /.. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 I.F. traueforu,crs, one scillatr,r toil, tat driver 
transformer and wound Ferrite aerial (med., long 
and aerial coupling). 32/6 complete, post I,. 
6 transistor printed circuit board to match, 8/0. 
Post 9d. Circuit diagram 16 extra. 

SPECIAL 
TRANSISTOR BARGAINS 

ALL BRAND NEW 
GET 15 (Matched Pair) 16ÁP117 

7/8; 0071 5/ -; 01276 8 / -: 
Bet of Mallard 6 transistore, 0C44, 2 -0045, 
0081D matched pair, OCA(, 25/- 

EDISWAN MAZDA 
PX.A101 6/0; XA103 6/8. 
R.F.1 Pack: 1- PXA102 Mixer: 2-PNA101 
1.F. Amp.: (Equiv. 01'44 and 01.431 10 /6 
R.P. 2 Pack, ii PX A1O1 I.F.; -I'X A10r2 O.c., l- PXA109 Mixer 12 /e 
L,F.6 Pack: Consisting of PXBII:I Driver. 
Matched pair P21(171, mounted complete with 
heat sinks (Equiv. 0(7811/ and 0(S1) 12/0 
ALL TRANSISTORS POST FREE. 

QUALITY RECORD PLAYER AMPLIFIER 
A t- .p- gnallty record player amplifier. Sise 

w. x 2lin. d. x 51 in. h. This amplifier (which Is 

used in a 29 ga. record player) employs ECC83 
EL84, EZ90 valves- Bass, treble and volume 
controls. Complete with output tranofonner 
matched for 3 ',hu t speaker. Ready built and toiled 

PRICE 69'6 P. &' P. 316 
ALSO AVAILABLE. Mounted on board with 
output tranafonnen and tiin speaker, really to 
fit into cabinet below. PRICE 89/8. P. n P. 4,6. 

Q o o LAY 
CABINET 

Uncut motor board. Will take above amplifier and 
B.S.R. or ((AIIRARD Autuchanger or single 
Record Player !'nit. Size 18 x 14 x 811n. 

PRICE E3.9.6 Carr. 5e -. 
EMBASSY PORTABLE RECORD PLAYER 
CABINET. Will accommodate amplifier, up to 
7 x din. speaker and B.S.R. or GARRARD auto - 
changer or single player unit. Attractive resins 
covered finish. Overall size 17 x 15 84ín. 
Supplied with uncut motor bxed. PRICE 89/6. 
Care. 51-- 

4 -SPEED PLAYER UNIT BARGAINS 
All Brand New In Makers' Original Packing 

SINGLE PLAYERS 
&8.E. Tt- /t3 283.0,0 Carr. 3(6 
B.S.R. 0117 with unit mounted pick -up arm 

84.18.8. Care.4 /- 
AUTO CHANGERS 

R.S.R. 17A14 16.19.8 
latest R.S.R. LA IS 26.19.8 
(:arrant ATI) Mono 210.10.0 
LATEST GARRARD AUTO -SLIM. With heavy 
duty. 4 -pole motor. FEW ONLY 27.7.0. (Standard 
Anµ -Slim 26.10.0). fare.:, - on each. 

A TRI 
B.S .E. TC85. High output mpatible Stereo 
Cartridge. Brand ww. Complete with Stereo' 
I.t',76 sapphire styli' and universal mounting 
bracket. Original price 44/11. OUR PRICE 
22/6 P. S P. 1 --. 

RONETTE STEREO 106 CARTRIDGE. Stereo! 
LP /78. Complete with two sapphires. Original 
net price 67/9. OUR PRICE 24/ -, P. A P. 11.. 
COLLARD HI -FI STEREO T!O CARTRIDGE. 
Type "C ". Complete with universal bracket and 
atykd for Stereo, L.P. and 79. Original list price 
59/8. OUR PRICE 251 -. P. ,0 I'. I -. 

E.M.I. 4 -speed Player and P.U. 
FURTHER HUGE 
PURCHASE enables us 
to offer these at 

67/6 P 
4/e 

Heavy 8 /in. metal 
turntable. Low flutter 
performance 200/220 
v. shaded motor with 
tap at 45v. for 
amplifier valve fila- 
ment if required. 
Turnover LP/78 head, 

THE NEW HARVERSON KIT FOR THE HOME 
CONSTRUCTOR 
A really excellent 
all purpose A.C. 
maims 2001240v. 
AMPLIFIER HIT 
TYPE HSL 'FOUR' 
3 VALVE, 4 WATT 
USING ECC83, 
EL84. EZ80 
VALVES 
Special features in- 
clude: 

Heavy duty double -wound mains transformer 
w Oh ele,:trost atic screen. Separate Bass, Treble 
and Volume controls, giving fully variable boost 
and cut with mhdmmD insertion loss. Heavy 
negative feedback loop over 2 stages ensures high 
output. at excellent quality with very low distor- 
tion factor. Suitable ice use with guitar, micro- 
phone or record player. Provision for remote 
mounting of controls or direct on chassis. All 
thls builds onto a chassis size only 711n. wide x 41e. 
deep. Overall height 4lin. All components and 
valves are brand DC W. Very clear and concise 
instructions enable even n the inexperienced atria. . 
teur to construct with 100% sueeeee. Supplied 
complete with valves, output transformer (3 ohms 
only), screened (cad, wire, nuts, bolts, solder etc 
(No extras to buy) 
PRICE 79/6 P. A P. 

5/- 
Comprehensive circuit diagram, practical layout 
and parts list (i. (Free with Kit). 

SEE 
LEFT 
HAND 
PAGE 
FOR 
MORE 
ITEMS 

HARVERSON SURPLUS CO. LTD. 
170 HIGH ST., MERTON, S.W.19 CHErrywood 3985 

Open all day Saturday Early closing Wed. I p.m. 

A few minutes from South Wimbledon Tube Station (Please write clearly) 
PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO O.K. ONLY, P. & P. ON OVERSEAS 
ORDERS CHARGED EXTRA. 
SEND STAMPED ADDRESSED L.% !'ELOPE WITH ALL EN(/DIRILS 

-10/14 WATT HI -FI AMPLIFIER KIT 
A iylishly finished 
monaural 
amplifier 
with an 
output of 
14 watts 
from 2 
EL84e In 
p ua h -pull 

ppee rep - 
rolucHOn of 
both 
and speech 
with uegll 
pible hum. 
Separate inputs for mike neat 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!, ECC93, EF86 and EZ90 rectifier. Simple 
instruction booklet 06. (Free with parts). 

All parts sold separately. ONLY£6.19.GP AI)6 
Aleo available ready built and tested complete with 
standard input jack sockets. 28.16.0. P. A P. 6 /6- 

l'aree /i:f Case for above. 28/8 P A P. 4/- 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT AMPLIFIER KIT 

Type TAI 

Peak output in excess of lk watts. Ail standard 
British components. Built on printed circuit 
panel size e x 31n. Generous size Driver and Output 
Transformers. Output transformer. tapped I, 9 

ohm and 15 ohm speakers. Transistors (GET 114) 
or S1 Mullard 00tH D and matched pair of '0161 o p 

9 volt operation. Everything supplied, w ire 
battery clips, solder, etc. Comprehensive, easy to 
follow instructions and dreuR diagram 1/6 (Free with 
Kit). All parts sold separately. 
SPECIAL PRICE 451- P. & P. 216 
Also ready built and tested, 62/6. P. A P. 2/6. 
A pois of TA1'e are ideal Ise stereo. 

HARVERSON'S F.M. TUNER Mk. I 

C u is i n 
head by 
famous 
maker. 

Guar- 
anteed 

drift 
Per- 

meability 
tuning. 

Fre- 
quency coverage 88/- 
l00 Mor, ()ASV- 
balanced diode output. Two I.F. stages and 
discrimi nahte. .4(1rac'lve maroon and gold 

(7 x 310. glass). Self powered, using a goal 
quality main, transformer and valve rectifier. 

Valves used EC'C85, two EFSO's and EB8O 
(rectifier). Folly drilled chassis. Size of com- 
pleted tuner 6 x ti x 5Sin. All parte sold separately. 
Set. of parts if purcbacul nt one time 16.19,8. 
plus 8,6 P. I'. and Ins. i'incuit diagram and it 
fractions l'6 post free. Mark H Yemen as above 
but c nuplete with magie eye, front panel and 
brackets, 18.12.9. P. A P. 8;6. 
Mark III Verdon as Mark I but with output stage 
IE4'1,82) and tone control. 17.7.0. P. A P. 816. 
Handsome Metal Cabinets. Choice of Grey. Black 
or Green. To Bt Mark I, 25/ -, P. A P. 2/6. To fit 
Mark II, 17/6 P. R P. 271. 

SPECIAL PURCHASE TURRET TUNERS 
By famous maker. Itraml new and unused. Complete 
with PC-C'84 and PCF80 valves, 34 -38 Mc 
Biscuits for Channels I to :ì and 9 to S. (Treuil 
diagram supplied. ONLY 251- each. P. 1 P. 2;6. 

BRAND NEW CYLDON F.M. TUNER HEAD 
Permeability tuned. 88 -MI0 Mc /e. Printed circuit. 
A completely screened unit ready for direct mounting 
in chassis." 10.7 Mefz. 1.1 +. 0 /P. Supplied complete 
with FC('85 valve and full circuit ,diagram. Aerial 
Input ei suit suitable foe either 75 ohm unbalanced 
or 3011 oho halauced. Bile only 3in. w 2Clo. d. x 

101. h.:2i-in. high with valve). Limited number 
mle al 27/8. P. o P. I ,'i 

Also available 10.7 Me., 1.17 trans. and disc. trans. 
11/8 pair. P. b P. I,1i. 

GORLER F.M. TUNER HEAD 
A9-188 Min. 10.7 Mr's. t -A. 161 -, plus .1/9 P. A P. 
(Ele0/ salve, 8)6 extra), 
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TRANSISTORS 
AC115 4/- 0A79 3/- 0075 5/6 
AC155 4/- OAR 2/- 0076 8/6 
AC156 5/6 OA85 3/- 0678 81- 
AC154 5/6 0A86 4/- 0079 8/- 
AC113 5/6 0A90 3/- 0031 5/6 
AC157 7/- 0A91 3/- 0032 10/- 
AD140 25/- 0A95 3/8 0083 4/- 
AF102 27/6 0616W 35/- 0084 8/- 
AF114 11/- 0C19 25/- 06139 8/- 
AF115 10/6 0626 25/- 06140 19/- 
AF116 5/- 0C35 12/- 06141 31/- 
AF117 9/8 0636 21/8 06169 10/- 
AF118 20/- 0041 8/- 06170 8/6 
AF124 11/- 0642 6/- 0C171 81- 
AF125 10/8 0C43 12/8 06200 10/8 
AF126 10/- 0644 5/- 06201 29/- 
AF127 9/6 0045 51- 06202 24/6 
BY100 7/6 0070 6/6 06203 13/- 
BY114 6/- 0071 4/3 OC204 19/- 
GET113 6/9 0072 5/6 00812 8/- 
GET114 6/8 2x0672 MAT100 7/9 
GETI15 9/6 matched MAT101 8/6 
GET116 17/- pair 16/- MAT120 7/9 
0A70 3/- 0673 16/- MAT121 8/6 
0A73 3/- 0674 81- ADT140 15/-, 

SETS OF TRANSISTORS 
Set No. 1: comprising 0644, 2 x 0645, 

0081, matched pair 0081, 20/- 
Set No. 2: comprising 0081, matched pair 

0081, 10/-. 

CATALOGUE 
Our latest 1964/65 Catalogue is now avail- 
able. Copies have been sent to many of 
our regular customers. If you have not 
received your copy please drop us a card. 

PRACTICAL WIRELESS 

ALPHA 
RADIO SUPPLY CO. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

November, 1964 

RECORD PLAYER AND TAPE DECK UNITS 
BSR Monarch UA14, 26.6.0. Stereo Version. 26.17.6. 
BSR Monarch UA15. 26.19.6. 
Stereo Version, 87.15.0. 
BSR Monarch TU12. £3.10.0. Battery version of above, £3.17.6. 
BSR Monarch GUT. £3.17.8. Battery version of above. £4.4.0. 
BSR Monarch TD2 Tape deck. 2 track. £8.8.0. 
4 track version of above. 29.9.0. Garrard Autoslim, £6.19.6. 
BSR Monarch TD10 Tapedeck, 2 track, 29.9.0. 
4 track version of above, 810.10.0. 
Garrard Autoslim De Luxe Model AT6, 211.5.0. 

GOODMAN HIGII FIDELITY LOUDSPEAKERS 
6' Axiette 8, 6 watts, £5.5.7: 10" Axiom 10. 10 watts, 26.5.11: 
12' Axiom 2201, 15 watts. £10.17.4: 12" Axiom 301, 20 watts. 215.4.6; 9i- Axiom 80, 6 watts, 220.6.3; 12- Triaxiom 1220c, 20 watts 
218.10.0. 

MICROPHONES 
MIC 39/1 
MIC 40 
MIC 45 
Foster DFI Dynamic 600 ohms 
Foster DFI Dynamic 50K ohms 
DX 62 Dynamic 
DX 29 
CM21 Planet 
DM175 Dynamic 
MC70 Crystal 
1006 Crystal 
DM16HL Dual Imp 

DM11 Dynamic 105/- 
32/6 GCM5 Guitar 12/6 
19/6 BM) 481_ 
19/8 .411 the above are listed and illustrated in our 
39/8 current catalogue along with míc. stands etc. 
39/6 MAINS TRANSFORMERS 
69/6 Primaries 200/230/250V 
49/6 250- 0 -205v 80mA 0- 4 -6.3v 4A 0 -4 -5v 2A 21/9 
12/8 300- 0 -300v 80mA 0-6.3v 4A 0-6.3v IA 22/6 
49/6 350 -0-350v 80mA 0- 4-6.3v 9A 0 -4 -5v 2A 21/9 
89/8 250- 0 -250v 100mA 0 -6.3v 4A 0-5v 2A 27/6 
39/8 350- 0 -350v 100mA 0-6.3v 4A 0 -5v 2A 27/6 

147/ - 350- 0-350v 200mA 0 -6.3v 4A 0 -5v 3A 55 /- 
Please send 1/- in stamps. MULTI -RANGE 

Trade catalogue now available. Please TESTMETERS 
apply on business letter- heading. Eagle TK20A £2.9.6 

- --° £4.9.8 
£4.19.6 
26.19.6 

for above 
TERMS: Cash with Order or C.O.D. 
Postage and Packing Charges extra. 
Single valves 9d. Minimum Parcel 
Post charges 2/ -. Please include 
sufficient postage with your order. 
Minimum C.O.D. fees and postage 
3/6. These Postal Rates apply to 
U.K. only. For full terms of business 
see inside cover of catalogue. 
Personal shoppers 9 a.m. to 5 p.m. 
Mon. to Friday, Saturday 10 a.m. 
to 1 p.m. 

Eagle EP20K 
Eagle EP30K 
Leather Case 

19/6. 
Eagle EP5OK 29.19.6 
Leather Case for above 

29/6. 
Caby MS £2.14.0 
Cabs A10 £4.17.6 
Caby 1340 £8.2.6 
Altham 20010 25.5.0 
Taylor 127A 210.10.0 
Leather Case for above 

22.5.0. 

TRANSISTOR AMPLIFIER T615 EKE 
15WT -Two mixing and separately controlled inputs. Descrip- 
tion: P /Pull Class B.P.A. set with Inputs for microphone and 
gram. Operated from 12v. battery. Output 15 watts Peak Into 
15 ohm load. Fully mixing inputs. Pre -amplifier stage being of such sensitivity that practically any make or type of micro- 
phone may be used. Specification: Mic Sensitivity 2 m.v. (600 
ohm). Gram sensitivity 200 m.v. (100K). for full output. Frequency 
response ±3 dB 60 c.p.s. to 7 Eels. Harmonic distortion 1% at 
30 watts. Current Consumption: Quiescence 270 mA. Average 
Speech Music 1.3/1.5 Amps. Size: 9" x 51' x 61 -. Weight 61 lbs. 
Special Features: Sensible size permits generous heat sink 
which is 10 swg. aluminium and occupies whole of roof area. Accent is upon reliability, even to extent of hand -made wire - wound resistors. Useful output even when worked from car battery down to 10v., 216.10.0. 

The New Picture- Book 'wayof learning 

B AS'C ELECTRICITY (5 voLs.) 
ELECTRONICS (6voLs) 

You'll find it easy to learn with this out- 
standingly successful new pictorial method - 
the essential facts are explained in the 
simplest language, one at a time; and each 
is Illustrated by an accurate, cartoon -type 
drawing. 

The series will be 
of exceptional 
value in training 

mechanics and 
technicians in Electri- 

city, Radio and Electronics. 

WHAT READERS SAY 
"After reading section on Filter Circuits once, 1 understood 
more about them than in a whole year from the obscurities 
of other manuals." L.G. West Wickham. "1 must say they 
are the best books on the subject as they explain in simple 
language what other books snake hard going of." C.B. 
Hartlepools. "They have a wonderful system of Imparting 
the subject to the beginner." H.C.L. Leicester. "What a 
contrast to the many text books 1 have attempted to struggle 
through." J.G. Rugby. A TECH- PRESS PUBLICATION 

MOST NOW FORMS' OFFER fi 

The books are based on the latest research 
into simplified learning techniques. This 
has proved that the Pictorial Approach 
to learning is the quickest and soundest 
way of gaining mastery over these 
subjects. r rlM- RUMR11111s111111RM R IN 

To Selray Book Co. 

60 Hayes Hill, Hayes, Bromley, Kent 
R Please send me Without Obligation to Purchase, Basic Electricity/ 

Basic Electronics on 7 Days Free Trial. I will either return set, 
carriage paid, in good condition within 8 days or send down payment . of 15/- (Basic Electricity) followed by 6 fortnightly payments of 
10 / -. Down payment of 15 /- (Basic Electronics) followed by 
ti fortnightly payments of 12/6. Alternatively, 1 will send 68/- 
(Basic Electricity -5 parts). 81/- (Basic Electronics -6 parts) post 
free. This offer applies to United Kingdom only. I Tick against set required (only one set allowed on free trial). 

III BASIC ELECTRICITY BASIC ELECTRONICS 

Signature........................................... ............................... ......................... ......... ...................._ 
(If under 21, signature of parent or guardian) 

Name 
BLOCK LETTERS BELOW 

FULL POSTAL 

,Add resa _....._.._.,_ ...............,._.....,. W,. o..,. W...-. ..,,..._...,..._.._...._..,..,_ 
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R.C.S. 
BRADFORD, BRISTOL, BIRMINGHAM, DERBY, DARLINGTON, EDINBURGH, GLASGOW, HULL, PAGE 614 FOR 
LEICESTER, LEEDS, LIVERPOOL, LONDON, MANCHESTER, MIDDLESBROUGH, SHEFFIELD I ADDRESSES 

BASS -MAJOR 30 WATT GUITAR AMPLIFIER 
A MULTI -PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT 

FOR VOCAL AND INSTRUMENTALIST GROUPS 
Eminently suitable for bass, lead or rhythm guitar and all other musical 

instruments 
* Incorporating two 12ín. heavy duty 25 -watt high flux (17,000 lines) loudspeakers with 

2ín. diameter speech coils. Designed for efficiently handling full output of amplifier 
at frequencies down to 25 e.p.s. * Dual Cone In second speaker reproduces frequencies up to 17,000 c.p.s. 

* Heavily made cabinet of convenient sire 24 x 2l x í41n. has an exceptionally attractive 
mitering in two contrasting tones of Vynair. * For 200 -250 v. to 50 c.p.s. A.C. mains operation. 

* Four jack socket inputs and two independent Vol. controls for simultaneous connection 
of up to four instrument pick -ups or microphones. 

* Separate bass and treble controls providing more than adequate ' "Boost" or "Cut ". * LEVEL frequency response throughout the audible range. 
* SUPERIOR TO UNI1S AT TWICE THE COST. 

391 Gns SenDS,A.E.for 
(1K d S.A.E f eaflet and 12 montra ly 
payment of 23.9.11. Carr. 17/6. 

R.S.C. G5 GUITAR AMPLIFIER 
5-watt high quality output. Incorporating 
high flux 12In. 10 watt 12,000 line loudspeaker 
Sensitivity 50 m.v. High impedance jack 
input. Handsome strongly made cabinet 
(size 14 x 14 x 71n. approx.) finished in compli- 
mentary shades of Rexine /Tygan. 200 -250 
A.C. mains. 
£9.19.6 Or 

of 22/3 
and 

Carr. 
monthly 

6. 

LINEAR TREMOLO /PREA IMP. UNIT 
Designed for Introducing the Tremolo effect 
to any amplifier which is fitted with a 
reserve power supply point for smoothed 
A.T. and 6.3 v. A.C. L.T. This applies to 
practically all amplifiers of our manufac- 
ture, and to those of several other manu- 
facturers. The unit plugs into power supply 
point and any input socket or amplifier. 
Controls are Speed (frequency of interrup- 
tions), Depth (for heavy or light effect). 
Volume and Switch. Three sockets are for 
two inputs and Foot Switch. 4 Gns. ONLY 

;MA!HE-le 

De -Lux,' 4 COMMUNICATI 220 /240 v. 
50/60 c.p.s. A.C. mains 
operation. Frequencies 
covered 550 Kc /s to 30 
Mc /s continuous. Incor- 
porates Sin, speaker. 
Slide rule tuning dial. 
'S' meter, Internal fer- 
rite aerial for medium 
wave. Telescopic whip 
aerial 59ín. 10 section for 
short waves. Fitted 
sockets for optional out- 
door aerial. Headphone. 
external speaker socket. Other features are 
electrical bandspread tuning, 0 -100 logging 
scale. Noise limiter, A.V,C.. B.F.O., stand 
by switch. Size approx. 14 x 81 x San. Hand- 
some grey crackle finished metal cabinet 
with chromium fittings. Brand new with full 
instructions manual. Usual guarantee. 
TER MS: Deposit 23.15.0, and nine monthly 
payments of 52 /3. 
Cashpricelfcleared Only £24.15.0 Carr. 

in 3 months Free. 

R.S.C. SENIOR 15 WATT LEAD or R,S,C B20 BASS GUITAR 
RHYTHM GUITAR AMPLIFIER AMPLIFIER 
High -fidelity push -pull out- 
put. Separate bass and 
treble "cut" and "boost" 
controls. Twin separately 
controlled inputs so that 
two instruments or "mike" 
and pick -ups can be used at 
the same time. Loud- 
speaker is a heavy duty 
high flux 121n. 20 watt 
model with cast chassis. 
Cabinet Is well made and 
finished as Junior Model. 
Size approx. 18 x 18 x 8ín. 
Only 19 Gns. r. 

Send S.A.E. for leaflet. Or DEPOSIT 39/11 
and twelve monthly payments of 33/4. 

ON RECEIVERS Coñll iuoús cover- 
age 550 Kc /s to 30 Mc /s. 
Illuminated slide rule 
dial.Edgewise 'S' meter 
0-100 logging scale. 
Built in 'Q' multiplier 
aerial trimmer, elec- 
trical bandspread, 
noise limiter, controls 
are: Function switch, 
audio gain, selectivity. 
frequency (B.F.O.), 
Band selector. I.F. 
gain, trimmer. A.V.C./ 

M.V.C. Switch. ANL switch, main tuning. 
bandspread tuning. Output for If/Phones or 
standard speaker. Provides 1.5 watts out 
put. Size 15 x 10 x 731n. For 220/240v. 50/60 
c.p.s. A.C. mains. A highly efficient receiver 
representing exceptional value at only 

40 Post Free. 
Gns. 

TERMS: Deposit 25.4.0. and nine monthly 
payments of 91/2. 
Cash price if settled in 3 months. 

SELENIUM RECTIFIERS 
F.W. BRIDGE 24 v. 2 amp. .. 14/9 

6/12 v. la. .. 3/11 24 v. 20 amp. .. 
6/12 v. 2e. .. 0 /11 H.T. TYPES .W. 
6/12 v. 3a. .. 9/9 150 v. 40 mA .. 3/9 
8/12 v. 4e. .. 12/3 250 v. 50 mA .. 3 /11 
8/12 v. 6a... 15/3 250 v. 60 mA .. 4/11 
8/12 v. 10a... 28/9 250 v. 80 mA .. 5/11 
8/12 v. 15e. .. 35/9 250 v. 250 mA 11/9 
CONTACT COOLED. 250 v. 75 mA, F.W. 
(Bridge), 10/11. 250 V. 50 mA, F.W. (Bridge), 
8/11. H.W. 250 v. 60 mA. 5/11. 

III -FI 10-WATT :%MPLIFIERS 
Brand New Complete 

lts. £7.19.6 Carr. 

Manufacturer's discontinued Model. Push - 
Pull output. Latest high efficiency valves. 
Dual separately controlled Inputs for 
"Mike" and gram. Separate Bass and Treble 
Controle. High Sensitivity. Output for 3 or 
16 ohm speaker. Guaranteed tested and in 
perfect working order. 

LARGE REXINF ('O% Eft ED SPEAKER 
CABINETS. Full range Is 12'. 15". and 18' 
Speakers. Cash or H.P. from 11 Gns. Send S.A.E. for leaflet. 

HEAVY DUTY LOUDSPEAKERS IN 
SUBSTANTIAL REXINE COVERED 
CABINETS. Type B01. Suitable for Bass 
Guitar. Speaker Unit 15in.. High Flux. 
15 ohms, 30 watts. Cabinet size approx. 
24 x 21 x 131n. Only 191 gns. Or Deposit 
49/- 

pe 503/2 monthly 
Suitable Bass t andf Lead 

Guitar. Two 12ín. high flux 15 ohm 25 watt 
speakers, one with aluminium speech coil 
and dual cone to provide smooth frequency 
response from 25 to 17.000 c.p.s. Cabinet 
size approx. 30 x 21 x 14in. Covered ln two 
contrasting tones of grey Vynalr and 
Rexine. Rating 50 watts. Only 29 gns. 
Or Deposit 23.7.6 and 12 monthly payments 
of 50 / -. 
FANE EXTRA HEAVY DUTY 
LOUDSPEAKER 15in. TYPE 1331. 
40 watts. Total flux 375,000 lines. Ex- 
tremely high sensitivity. 15 ohm voice 
coil. Only 18 gns. or Deposit 37/6 and 
12 monthly-payments of 31/6. 
FANE EXTRA /IRAS V L /SPEAKER 
183. 18tH., 15 ohms. 60 watts. lin. diem. 
Speech Coil. Total Flux 375,000 lines. 
High sensitivity. ONLY 24 gns. or Deposit 
51/- and 12 monthly payments of 42/9. 
Send S.A.E. for leaflet on 153 and 183. 

A highly efficient unit incorporat- 
ing a massive Sin. high flux loud- 
speaker specially constructed to 
withstand heaviest load condi- 
tions. Rating 25 watts. Individual 
bass and treble controls give 
ample "boost" and "cut". Two 
high impedance lack socket in- 
puts are separately controlled. 
All controls are conveniently 
positioned in a recess on top of the 
cabinet. Cabinet is of substantial 
construction and attractively fin- 
ished in two contrasting tones of 
Rexine and Vynair. Size approx. 
24 x 21 x 13in. Operation from 200- 

250 v. 50 c.p.s. A.C. mains. 
Send S.A.E. for leaflet. 
291 Gns IOr Deposit 23.2.0 and 12 

2 .,monthly payments of 51/8. 
Carr. 17/6. 

TRANSRECEIVERS. Two -way Trans- 
mitter Receivers. 9 transistor 8/H circuit. 
Crystal controlled range up to 5 mlles 
according to conditions. Site of each unit 
el x 3 x ljln. Complete with batteries, 
Telescopic aerials and leather cases. 
Brand new guaranteed £25.0,0 Per 

Pair. 
COMPLETE POWER PACK KIT, 19/11 
Consisting of Mains Trans., Metal Recti- 
fier, Double electrolytic, smoothing choke 
chassis and circuit. For 200 -250 v. A.C. 
mains. Output 250 e. 60 mA, 6.3 v., 2 a. 
R.S.C. POWER IACK, 39/9. Louvred 
metal case only 8 a 51 x 2íín. Stove 
enamelled. For 20P -250 v. A.C. mains. 
Output at 4 pin plug and socket 250 v. 
60 met, fully smoothed at 6.3 v. 2 a. Suit- 
able for power requirements of almost 
any Pre -amp. or Radio Tuner. 
R.S.C. BABY ALARM or INTER - 
COMM. KIT. Complete set of parts with 
diagrams, etc. Housed in two polished 
walnut finished cabinets of pleasing 
design. High sensitivity. For 200 -250 v. 
A.C. mains. Fully isolated. Controllable 
at both units. An intercomm. of this class 
would normally cost £20 -£30. Only 99/9. 
care. 5/- or assembles ready for use 6 gns. 

TRANSISTOR SALE. Mollard OC71 3/9, 
OC45 4/11. 0C44, 4/11, 0072 4/9, OC81 4/11. 
OC171 8 /B, Ediswan XA101 3 /9, X8102 3/9. 
XA112 3/9, XB113 3/9, 318104 9/9, XC101A 
3/9. Postage 6d. for up to 3 Transistors, 
Ex. GOVT. SMOOTHING CHOKES. 
200 mA. 3-5 H. 50 ohms. Parmeko, 8/9: 
150 mA, 10 H. 50 ohms, 919: 120 mA, 12 H, 100 
ohms, 8/9: 50 mA. 50 H. 1,000 ohms 8/9: 100 
mA, 10 H. 100 Ohms 6/9: 60 mA. 5 -10 H. 259 
ohms 2 /11. , 

EX GOVT SELENIUM / 9 9 RECTIFIERS 12v IS AMP 
(BRIDGE) F.W. ONLY 
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(Manchester) R.S.0 lt Ltd. 
MAIL ORDERS TO: 
54 WELLINGTON STREET, LEEDS 
Terms: C.W.O. or C.O.D. No C.O.D. 
under CI. Postage 2/9 extra under C2. 
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. 

BRADFORD 54 Morley Street. 
Nr. Alhambra Theatre 

(Half -day Wednesday) 

(BRISTOL owr Ce 
O14 peLn 5teh October 

BIRMINGHAM 6 ate, 
oWesstern 

(No half day) Snow Hill Station 

DERBY 26 Osmaston Rd., The Spot 
(Half -day Wednesday) 

DARLINGTON 13 Post House 
Wynd (Half -day 
Wednesday) 

EDINBURGH h d ) (Half day We 

GLASGOW 326 Argyle Street 
.(Half -day Tuesday) 

HULL 51 Savile Street 
(Half -day Thursday) 

LEICESTER 32 High Street 
(Half -day Thursday) 

LEEDS 5 -7 County (Mecca) Arcade 
(No half -day closing) 

LIVERPOOL 73 Dale Street 
(No half -day closing) 

(LONDON 238 Edgware 
hu 

Road 
(Half -day Trsday) 

MANCHESTER 8-10 
(Market St t., Street) 
(No half -day) 

J(Half-day Wednesday) 

SHEFFIELD 13 Exchange Street, 
Castle Market Bldgs 
(Half -day Thursday) 

MIDDLESBROUGH Pa6tNRd: 

Ex. Gov. 2 v. Accumulators. 16 A.H. 
Size 7 x 4 x 21ns. Brand new. 4/9 each. 
Three for 12/6, carr. 5/ -. 

Jason FMT1 V.H.F. /F.M. Radio Tuner de- 
sign. Total cost of parts including valves, 
Tuning dial. Escutcheon, etc., £6.19.6. 

LINEAR 1.45 MINIATURE 4-5 WATT 
QUALITY AMPLIFIER. Suitable for 
any record playing unit and most micro- 
phones. Negative feed -back 12dB. Separ- 
ate Bass and Treble Controls. For mains 
200 -250 v. 50 c /s. Output for 2 -3 ohm speak- 
er. Mullard valves EZ80, ECC83, EL84, 
Size only 7 x 5 x 51in. high. Guaranteed 
12 months. Only 6 gns. Send S.A.E. for 
leaflet. Terms: Deposit 24/9 and 5 month- 
ly payments of 24/9. 

R.S.C. BATTERY TO MAI 
R.S.C. BATTERY TO MAINS 
Type BAIL An all -dry battery 
eliminator. Size 51 x 41 x tin. 
approx. Completely replaces 
battery supplying 1.4 v. and 
90 v. where A.C. mains 200 -250 
v. 50 c/s is available. Suitable 
for all battery portable 
receivers requiring 1.4 and 
90 v. This includes low con- 
sumption types. Complete 
kit with diagrams. 39/9, or 
ready to use, 46/6. 

R.S.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER Ale 
A highly sensitive Push -Pull high output unit with self -contained Pre -amp, Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 dB down. Frequency response ±3 dB 
30- 20,000 c /s. A specially designed section- 
ally wound ultra linear output transformer 
is used with 807 output valves. Ail com- 
ponents are chosen for reliability. Six 
valves are used EF86, EF86, ECC83, 807, 
807, GZ39. Separate Bass and Treble Con- trols are provided. Minimum input required 
for full output is only 12 millivolts so that 
ANY KIND OF MICROPHONE OR 
PICK -UP IS SUITABLE. The unit is 
designed for CLUBS, SCIIOOLS, THEATRES, DANCE HALLS or OUT- 
DOOR FUNCTIONS, etc. For use with Electronic ORGAN, GUITAR, STRING 
BASS, etc. For standard or long -playing records. OUTPUT SOCKET PROVIDES 
L.T. and H.T. for RADIO FEEDER UNIT. 
An extra input with associated vol. control 
is provided so that two separate inputs such 
as Gram and "Mike" can be mixed. 
Amplifier operates on 200 -250 v. 50 c /s. A.C. 
Mains and has output for 3 and 15 ohm 
speakers. Complete Kit of parts with fully 

punched chassis and point - 
to -point wiring diagrams 
and instructions. If required 
perforated cover with carry- 
ing handles can be supplied 

for 19/9. The amplifier can be supplied, fac- tory built with EL34 output valves and 
12 months' guarantee, for 14 gns. Send 
S.A.E. for leaflet. 
TERMS: DEPOSIT 33/9 and 9 monthly payments of 33/9. 
Suitable microphones and speakers avail- 
able at competitive prices. 

11 Gns. 
Carr. 10/ -. 

FANE HEAVY DUTY HI -FI SPEAKERS 
121n. 15 ohms. Cast chassis. Exceptionally 
robust 2ín. diam. Voice Coil Assemblies. 
122 /10 20watt. 5gns. 122 /l0A 20watt, 6 gns. 
122/12 20watt, 7 gns. 122 /12A 20watt, 8 gns. 
122/14 22watt, 9 gns. 122/14A 22watt, 10 gns. 
122 /17 25watt,211.17.6122/17A25watt. £12.17.6 
15in. 15 ohms. Cast chassis. Exceptionally 
robust Mn. diam. Voice Coil Assemblies. 
152/12 20watt.12 gns. 152/12A 20watt, 13gns. 
152/14 27watt,l4gns. 152 /14A 27watt,l5gns. 
152 /17 35watt,l6gns. 152 /17A 35watt, 17gns. "A" indicates dual cone type. 30- 17,000 
c.o.s. Send S.A.E. for leaflets. Terms 
available. 

12ín. 10 WATT HIGH QUALITY 
LOUDSPEAKER. 
In walnut veneered 
cabinet. Gauss 12,000 
lines. Speech coil 3 
ohms or 15 ohms. 
Only 84.19.6. Carr. 
5/ -. Terms: Deposit 
11/3 and 9 monthly 
payments of 11/3. 
12ín. 20 WATT HI- 
FI LOUDSPEAK- 
ERS IN CABINETS. 
Size 18 x 13 x 101n. 
Finish as above. Terms: Deposit 17/9 and 9 monthly pay- ments of 17/9. Only £7.19.8. Carr. 8/6. For larger types see page 613. 

R.S.C. CORNER CONSOLE CABINETS 
Polished walnut veneer 
finish. Pleasing design. 
JUNIOR MODEL. 
Size 20 x 11 x 81n. for 
8 x 510. or 10 x 6ín. speakers, £2.9.9. 
STANDARDMODEL 
Size 27 x 18 x 12ín. for 
8 or 10m. speakers, 
£4.11.9. 
SENIOR MODEL. 
Size 30 x 20 x 151n. for 
121n. Speaker. Suitable 
Speaker systems be- 
low. Only 7 gns. 

AUDIOTRINE HI -FI SPEAKER SYS- TEMS. Consisting of matched 12in. 12,000 
line. 15 ohm high quality speaker; cross- over unit (consisting of choke, condenser. 
etc.) and Tweeter. The smooth response and extended frequency range ensure surprising- 
ly realistic reproduction. Standard 10 watt rating £4.19.9. Carr. 5/ -. Or Senior 15 watt. 
86.19.9. Carr. 7/6. 

R.S.C. BASS REFLEX CABINETS, JUNIOR MODEL. Specially designed 
for W.H. HF1012 Speaker, but suitable for 
any good quality 10in. speaker. Acousti- cally lined and ported. Polished walnut veneer finish. Size 18 x 12 x loin. Handsome 
appearance, Ensures superb reproduction 
for only £3.19.6. 
STANDARD MODEL. As above but for 
12in. speakers. Size 20 x 15 x 13in. For vertical or horizontal use, 25.19.6. Set of legs with brass ferrules, 19/6. 

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 mil livolts input is required for full output so that it is suitable for use with the latest High-fidelity pink -up heads, in addition to all other types of pick -ups and practically all `mikes ". Separate Bass and Treble Controls are provided. These give full long -playing record equalisation. Hum level is negligible being 71 dB down, 15 dB of Negative feedback is used. II.T, of 300 v. 25 mA and L.T. o: 6.3 v. 1.5 a. is available for the supply of a Radio Feeder Unit, or Tape -Deck pre- amplifier. For A.C. mains input of 200- 230 -250 v. 50 c /s. Output for 2 -3 ohms speaker. Chassis is not alive. Kit is complete in every detail and includes fully punched chassis (with baseplate) with Gold Hammer finish and 

or 
point-to-point 

d ready nfotriusse 25/- extrinstructions. . lus 3/6 carr., o 
Exceptional 

osit 22/6 and 5ym nthl payments of 22/6 for assembled unit. 
THE SKI FOUR T.R.F. RECEIVER. 
A design for a 3 valve long and medium 
wave 200 -250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. stage 
and low distortion detector. Valve line -up 
6K7, SP61, 6V6G. Selectivity and quality excellent. Simple to construct. Point-to- Point wiring diagrams, instructions and parts list 1 /9, maximum building costs 
£4.19.6. inc. attractive walnut veneered 
wood cabinet 12 x 61 x 51in. 
TWEETERS. R. A. 3 ohm 25/9: 15 ohm 25/9 
R.A. Olin, DUAL CONE 3 ohm 8 watt Speakers. Ideal for Stereo. Only 30/9 ea. 

NS CONVERSION UNITS 
Type BM2. Size 8 x,51 x 21in. 
Supplies 120 v. 90 v. and 60 v. 
40 mA and 2 v. 0.4 a. to 1 amp. 
fully smoothed. Thereby 
completely, replacing both 
11.7'. batteries and L.T. 3 v. 
accumulators when con netted to A.C. mains supply 
2000/250 v. 50 c /s. SUITABLE 
FOR ALL BATTERY RE- 
CEIVERS normally using 
2 v. accumulators. Complete kit of parts with diagrams and instructions, 

49/9, or ready for use, 59/6. 

P.M. SPEAKERS. loin. W.S. "Stentorian" 
3 or 15 ohms type HF101210 watts, hi- fidelity type. Recommended for use with our All Amplifier, 24.12.6.12M. R.A. 3 ohms 10 watts 
(12,000 lines), 59/9. 

ARMSTRONG, DULCI, LINEAR, 
ROGERS, LEAK and JASON EQUIP- 
MENT, GOODMANS, W.B. AND 
FANE SPEAKERS. GARRARD AND 
COLORING T /TABLES CASH or H.P. 
SUPERHET FEEDER UNIT. Design of a high quality Radio Tuner (specially suitable for use with our Amplifiers). 
Delayed A.V. /C. Controls are Tuning. 
W /Ch. and Vol. Only 250 v. 15 mA H.T. and 
L.T. of 6.3 v. 1 amp. required from amplifier. 
Size 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 cost 
25.5.0. S.A.E. for leaflet. 
MULTI- METER, ('ABY MI. Sensitivity 
2,000 ohms per volt. A.C. and D.C., 54/ -. A.I0. Basic Meter sensitivity 155 micro - 
amps A.C. and D.C. ranges 24.11.6. B.40. Sensitivity up to 10,000 ohms per volt A.C. 
and D.C., 20.2.8. 30,000 ohms per volt, with overload buzzer. 28.19.6. 
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AUDIOTRINE HI -FI TAPE RECORDER KIT 25kgt.1: 
REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR 1718. 

Incorporating the latest Collaro Studio 'rape 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 con - 
trasting shades of Realm and Vynair, size 141 x 15 x 811n. high and circuit. Total cost if purchased ind- 
ividually approximately g40. Performance equal to units in the C80 -580 class. S.A.E. for leaflets. 
TERMS. Deposit 52.13.9 and 12 monthly payments of 44/ -. Cash price If settled In 3 months. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH -PULL ULTRA LINEAR 
OUTPUT 'BUILT -IN' TONE 
CONTROL PREAMP 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 sec- 
tionally wound output transformer specially 
designed for Ultra Linear operation and reli- 
able small condensers of current manufac- 
ture. INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE "Lift" and "Cut". Frequency 

feedbacck loops. um0. evel 50 dB á wn negative 

millivolts for FULL Suitable for use with 
designs 

ahl makes and 

STRINGOBASS LEAD OR RHYTHM U 
For MUSICAL rÌNSTRUMENTSrauch as 

OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a 
RADIO FEEDER UNIT. Size approx. 12 x 9 x lin, For A.O. mains 200 -250v. 50 c.o.s. Output 
for 3 and 16 ohms speaker. Kit is complete to last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring diagrams supplied. On1y g Gns. Carr. 
(Or factory built 511- extra.) l0 / -. 
If required leuvrbd metal cover with 2 carrying handles can be supplied for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send 
S.A.E. for illustrated leaflet detailing Cabinets, Speakers, Microphones, etc., with cash 
and credit terms. 

1pß ; 
Levelell 

Equalisation. Record 
rim il Din., Min., 

link between 
Playback. Coll oMTapeolran- 

scriptor and a high delity amplifier, but suitable for almost any Tape Deck. 
Only 9 gns. S.A.E. for leaflet. 

R.S.C. STEREO /TEN HIGH QUALITY AMPLIFIER 
A complete set of parts for the construction of a stereo - 
p honic 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. 
Point-to -Point wiring diagrams and in- 8 Gns. struotions supplied. Send S.A.E. for leaflet 
Full constructional details and price list 2/6. Carr. 10/ -. 

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

ONLY 3 
PAIRS OF 

SOLDERED 
JOINTS 
PLUS 

MAINS 
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SENSATIONAL 
STEREO OFFER 

A complete set of parts 4 Qns. to construct a good 
quality Stereo amplifier with an 
undistorted output total 6 watts. 
For A.C. mains input of 200 -250 v. 
Sensitivity 130 m.v. Ganged Vol. 
and Tone Controls. Preset balance 
control. Full instructions and 
wiring diagrams supplied. Stereo 
Pick -up Head 19/9 extra with above 
only. 

HEAVY DUTY CHARGER KIT 
6/12 v. 6 amps., variable output. 
Consisting of Mains Transformer 
0- 200 -230 -250 v.; F.W. (Bridge) Seien- 
Hum Rectifier; Ammeter, Variable 
Charge Rate Selector Panels 
Plugs, Fuses, Fuseholder and 
oircelt, 59/9. Carr. 4/6. 

R.S.C. BATTERY 

, .>z..ä.Z": ,i :::,: , .';?:;;. 
,?A/A, 

,t,,, 
:L: 

R.S.C. GRAM. AMPLIFIER KIT. 3 
watts output. Negativefeedback. Controls 
Vol., Tone and Switch. Mains operation 
200-250 v. A.C. Fully isolated chassis. 
Circuit, etc., supplied. Only 39/9. Carr. 3/9. 
HI -FI CRYSTAL PICK -UP HEADS. 
(Cartridges.) Acos Standard replacement 
for Garrard, B.S.R. and Collaro, 16/9. 
Acos Stereo -Monaural. 29/9. Ronette 
Stereo -Monaural 39/9. B.S.R. Stereo 39.9. 
BRADMATIC RECORDING HEADS. 
High Impedance Record/Playback 22 / -. 
Low Impedance Erase. 12/6. 
MARRIOTT RECORDING HEADS. 
High Impedance. Record /Playback, Low 
Impedance, Erase, 26/- pair 
PICK -UP ARMS. Complete and with 
latest Acos/hi -fl Turnover Cartridge 29/11 
CRYSTAL MICROPHONES. Hand type 
NP110 14/9, R.T.C. 19/9, Acos Mic 40 25/9. 
Aces Mic 45 29/9, Stick type Acos 39-1 
89/9, B513 with neck band and heavy table 
stand 59/9. Lapel type 29/9. 
COLLARO JUNIOR. 4 -speed Single 
Player Unit and Crystal Pick -up with hi -fl 
Turnover head, Only 50.19.8. 
A.S.R. UA14 4.ap'd AUTO -CHANGERS 
with hi -fl turnover head, 8 6.19.6. Carr. 4/6. 
GARRARD AUTO SLIM 4- SPEED.. 
AUTO -CHANGER with high fldellty° 
pick -up. Latest motel. For 200 -260 v.' 
A.C. mains, 27.17.6. Carr. 4/6. 
GARRARD ATS AUTOSLIM DE-j 
LUXE 4-SPEED AUTOCIIANGERS. 
Turnover GCS head, for 200 -250 v. A.C.I 
mains, 811.9.0. 
GL3A MINIATURE 2-3 WATT GRAM/ 
AMPLIFIER. For ase with any single, 
or auto -change unit. Output for 2/3 ohm , 

speaker. For 200 -250 v. A.V. mains. Size 
Ill x 21 x 2lin, Controls: Vol. and Tone 
with Switch. Only 59/8. 

CHARGING EQUIPMENT G d12months' 
All for A.C. Mains 200-250v., S0c s. 

ASSEMBLED 
4 amps 6/12 v. Fitted Am- meter and variable 
charge rate 
selector. Also 
selector plug 
for 6 v. or 12 v. 

charging. Louvred steel case with stoved 
grey hammer finish. Fused and ready 
for use with mains and output 59/9 leads and battery clips. Carr. 4/8. 
Terms: Deposit 12/- and 5 monthly 
payments of 12/-. 

ASSEMBLED 
6/12 v. I amps. 

fitted Ammeter 
and selector 
plug for 6 v. or 
12 v. Louvred 
metal case fin- 
ished attractive 
hammer blue. 
Fused, ready for 
use with mains 
and outputleads. 
39/9 Carr. 

3/9. 
6 /12v. 1 amp. 27/9 
Less meter. 

CHARGER KIT, 12 v. 14 AMP or 24 v. 7 AMP 
Consisting of mains trans. 200 -230 -250 v. F.W. (Bridge) Selen- 
ium Rectifier. Ammeter. Fuses, Variable Resistor, Heavy 
Steel Stove enamelled case and Circuit. Only 89.19.6. Carr. 
151-. P ease state if 12 v. or 24 V. kit required. 

R.S.C. MAINS TRANSFORMERS (1SUA1VANTEED) 
Interleaved and Impregnated. Prim- FULLY SII OUDED (continued)-- 
Riles 200 -230 -250 v. 50 c /s, Screened 425- 0 -435v. 200mA, 8.3v. 4a, C.T. 5v. 3a 67/9 

425- 0 -425v, 200mA, 8.3v. 4a, C.T., 6.3v. 
4a, C.T., 5v. 3e 

450-0-450v. 250mA, 8.3v. 4a, C.T. 5v. 3a 
OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 3S4, 

TOP SHROUDED DROP THROUGH 
250- 0 -250v. 70mA. 6.3v. 2a, 0- 5 -6.3v. 2e 17/9 
350 -0-050v. 80mA, 6.3v. la, 0- 5 -6.3v. 2e 19/9 
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, 6.3v. 4a, d- 5 -8.3v. 3a 27/9 
300.0 -300v. 130mA, 6.3v. 4a. 6.3v. la. for 

Mullard 510 Amplifier .. 33/9 
300-0-300v. 100mA, 6.3v. 4a, 0-5-6.3v. 3a 27/9 
350-0-350v. 100mA, 6.3v. 4e, 0- 5 -8.3v. 3e 27/9 
350 -0-350v. 150mA, 6.3v. 4e, 0-5-6.3v. 3a 35/9 
FULLY SHROUDED UPRIGHT 
250- 0 -250v. 60mA, 6.3v. 2e, 0- 5 -6.3v. 2a 

Midget type 29 x 3 x 31n. 17/11 
210- 0 -250v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a R8 /9 
3(10- 0 -300v. 100mA, 6.3v. 4e. 5v. 3a .. 28/9 
300.0 -303v. 130mA, 6.3v. 4e, C.T. 6.3v. 

la, for Mullard Amplifier . 35/9 
350- 0 -350v. 100mA, 6.3v. 4a. 0.5 -8.3v. 3e 28/9 
350.0 -360v. 150mA, 6.3v. 4e. 05-6.3v, 3e 37/9 

Small Pentode, 5.0690 to 30 .. .. 
Small Pentode, 7/8,600 0 to 30.. .. 
Standard Pentode 5,0000 to 30 .. 
Standard Pentode 7,0000 to 30 .. 
10,0000 to 30 
Push -Pull 8 watts, EL84, or 6V6 to 30 

or matched to 150 
Push -Pull 10 -12 watts to match 6V8 or 

EL84 to 3.5 -8 to 160 
Following types for 3 and 160 speakers 
Push -Pull 10-12 watts 6V6 or EL84 .. 
Push -Pull 15 -18 watts. 61,6. KT66 . . 

Push -Pull Mullard 510 Ultra Linear .. 
Push -Pull 20 watts, sectionally wound 

6L5, KT66, EL34, etc. .. .. .. 

59/9 
69/9 

4/6 

4 /g6 
5/ 

5/9 

9/9 

19/9 

18/9 
1 

2922/9 
9 

49/9 

BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former, F W. Bridge. Metals 
Rectifier, well ventilated steel 
case. Fuses. Fuse -holders. 
Grommets, panels, Heavy Duty 
Clips, circuit. Carr. 3/6 extra. 
6v. or 12v. 1 amp 2219 
As above with Ammeter 28/9. 
6 v. or 12 v. 2 amps 25 /9 
6 v. or 12 v- 2 amps. inclu- 
sive of Ammeter 35/ 
6 v. or 12 v. 4 amps. with 
Ammeter and variable 
charge rate selector 52/9 

CHARGER AMMETERS 
0-1.5 a.. 0-4 a., 0-7 a., 8/9 ear 

CHARGFIL KIT, 12v. 10 Am 
with variable charge rate 
adjustment and ammeter. 
£4.19.0. Carr. 10/ -. 

MIDGET MAINS Primaries 200 -260 v.. 
50 c /s. 250v. 60mA, 5.3v. 2a. .. . 11/9 
260- 0 -250v. 60mA, 6.3v. 2a. .. .. 12 /11 
Both above size 21 x 21 x 2lin. 
FILAMENT TRANSFORMERS 
All with 200 -250v. 50 c/s primaries 6,3v. 
1.5a, 5/9: 6.3v. 2e. 7/6; 12v. la, 7/11:, 
6.3v. 3a, 8/11; 6.3v. 6a. 17/6: 12v. 1.5a,4 
twice. 17/6. 4 

SMOOTHING CHOKES 
150mA, 7 -10 H, 260 ohms .. .. 11/9 
100mA, 10 H. 200 ohms .. , . .. 8/9 
80mA, 10 H, 350 ohms .. .. .. 5/9 
60mA, 10 H, 400 ohms .. .. 4/11'. 
CHARGER TRANSFORMERS 
All with 200-230-250v. 50 c/s Primaries ;. 
0- 9 -15v. lla, 12/9' 0- 9-15v. 2a. 14/9: 0 -9 -15v. 
3a, 18/9; 0- 9-15v. la, 19/9; 0- 9 -15v. 8a, 23/9; 
0- 9 -15v, 8a. 2618. 
AtTo (Steil up /Seep down) TRANS. 
0- 110 /120- 230/250v. 50 -80 watts, 13/9: 250 
watts, 39/9; 150 watt-, 27/9. 
MICROPHONE TRANSFORMERS 
120:1 high grade, clamped, 8/9. 
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INTRODUCING THE R.S.C. STEREO /20 HIGH FIDELITY AMPLIFIER 
PROVIDING 10/14 WATTS ULTRA LINEAR PUSH -PULL OUTPUT ON EACH CHANNEL 

Facilities include: 

* Three- position tone compensation switch. 

* Stereo /Mono switch so that peak monaural output of 2$ watts can be obtained. 

* Separate Bass 'lift' and 'eut' and treble 'lift' and cut' controls. 

* Neon panel indicator. 
SUITABLE fur 'MIKE', GRAM, RADIO 
OR TAPE. 

INTENDED FOR THE HOME or STUDIO 
BUT EQUALLY SUITABLE FOR LARGE 
HALLS OR CLUBS. 

For operation on standard 200 -250v. A.C. mains. 

R.S.C. COLUMN SPEAKERS 

Complete set of parts 
with point to point wiring diagrams and instructions, or Factory assembled, tested and supplied with our usual 12 months' guarantee for 16 ens. Or DEPOSIT 37/9 and nine monthly payments of 37/9. Protective wooden cabinet covered in pleas - ing shade of leathercloth and fitted carrying handles and plastic feet 59/9 extra or DEPOSIT 8/9 and nine monthly payments 
of 6/9. 

12G NS, MT. 

Based on a current Mullard design and 
employing valves ECC83, ECC83, ECL86, 
ECL86, ECL86, ECL86. EZ81. 
Output transformers are high qualIty 
sectionally wound to required specification. 
Output matchings for 3 and 15 ohm speakers 
on each channel. 
FREQUENCY RESPONSE + 2dB. 30- 
20,000 c.p.s. Hum level 65dB down. 
SENSITIVITY: 15 millivolts maximum. 
Send S.A.E. for illustrated leaflet. 

Cabinets polished walnut finish. Ideal units for vocalists and public address systems. 
Type ('58 20 watts for 15 ohms and 100v. 
line. Fitted five 8in. high flux Y.M. Speakers and matching transformers. 
SSin 

approx. 42 x 10 15GN3. Carr. 
x 
Or Deposit 34/9 and nine monthly pay- ments of 34/9. 
Type (57 as above model but 10 watts rating and incorporating five elliptical speakers with an overall size of approx. 
26 x 9 x 4fn. 11 giÌ$. /arr. 
or DEPOSIT 25/9 and nine monthly 
payments of 25/9. 

TRANSISTORISED 
MICROPHONE MIXER 

Enables mix- 
ing of up to 
4 instruments, 
i.e. mie. tape, 
gram, tunes, etc., into 
single output. 
Compact and 

ír1,. completely 
self -contained 
uses standard 

0v. battery. Inputs and outputs take standard plugs. PRICE 59/6 

THE 
AUDIOTRINE 

3D/1 
A complete three dia- 
phragm high fidelity 
loudspeaker unit de- 
signed to occupy a 
minimum of space. 
Depth is only approx. 
din. Height 241n. Width 
15in. This has been 
made possible by the 
latest developments in 
loudspeaker design. 
The 12ín. cast chassis 
Bass unit has a reson- 
ant frequency which is 
extraordinarily low. It has a second diaphragm which extends the frequency range to 17,000 c.p.s. A further speaker operates only on the middle frequencies and ensures a smooth response from 40- 
17.000 c.p.s. Rating 20 watts, Imp. 15 ohms. Cabinet finish is either polished walnut veneer, or leathercloth to match stereo /20 cabinet. Highly recommended for any Stereo or Mono amplifier. 
Surely the best value ever at 
Or Deposit 25/9 and nine monthly pay- wants of 2,/0 

11GNS. 

R.S.C. 
BRADFORD, BRISTOL, BIRMINGHAM, DERBY, 

LEICESTER, LEEDS, LIVERPOOL, LONDON, 

DARLINGTON, EDINBURGH, GLASGOW, HULL, 
MANCHESTER MIDDLESB'OUGH, SHEFFIELD 

PAGE 614 FORI 
ADDRESSES 

HOME RADIO CATALOGUE 
New Edition! New Policy! 

With the arrival of the 10th Edition of the famous Home Radio Catalogue we announce a fresh 
policy. The new price of 5/- will just cover the cost of the paper and printing, but on the first page 
of the catalogue you will find 5 coupons, each worth 1/- if used as directed. Briefly the system 
will operate thus: for each complete £1 of your order you enclose one of the coupons and deduct 
1/- from the money you send. There is no time limit so if you purchase £5 worth of components 
from us -even though spread over several 
Fears -your catalogue will have cost you 
nothing! 

W'e need only add that our new Catalogue 
is bigger and better than ever ... so fill in 

the Coupon, enclose 6/- [5/- plus 1/- postage], 

and pop it in a letter box right away! 

PLEASE WRITE YOUR NAME & ADDRESS IN BLOCK CAPITALS 

NAME 

ADDRESS 

HOME RADIO LTD., DEPT. P.W., 187 LONDON RD., 
MITCHAM, SURREY 
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NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS... 

BACKED BY Ò<URt'SUFR.:1FTER' SALES :`PSERVICE :.:.. 

ROAMER SEVEN Mk III 
S WAVEBAND PORTABLE OR CAR RADIO 

Amazing performance and specfica tion * 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 tilling volume from rich toned heavy duty 5in. 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 fin. approx. 

The perfect portable and the ideal car radio. (Uses PP7 battery available anywhere). 
Total cost of parts now only 15. 

1 9.6 
P. & P. 

Parts Price List and easy build plans 3t- L 516 

TRANSONA 
FIVE " 

uni, Litl.l A.T.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 21in. speaker etc. 
Attractive case. Size 61 x 41 x lijo. 

with red speaker grille. (Uses 1289 battery available anywhere). 
Total cost of all 42/6 P. & P. Parts Price List and easy build 
parts now only 316 plans 2l- 

TRANSONA SIX 
o 8 stage -6 transistors nnd 2 

diodes 
This is a top performance receiver 
covering full Medium and Long 
Waves and Trawler Band. High -grade 
approx. 31n. speaker makes listening 
a pleasure. Push -pull transformers 
for ample power. Ferrite rod aerial. 
Many stations listed in one evening 
including Luxembourg loud and clear. 
Attractive case in grey with red grille. 
Size 61 x 41 x 1fin. (Uses PP4 battery 
available anywhere). 

Total cost of all 59/6 P. & P. 
parcs now only 316. 
Parts Price List and easy build pons 21 -. 

SUPER SEVEN 
m 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 -in 
Ferrite rod aerial for wonderful 

reception. Special circuit incorporating 2 RF Stages, push -pull output. 
Sin speaker (will drive large speaker). Size 71 x 5l x llln. (Uses 9v 
battery, available anywhere). 
Total cost of all £3. 19.6 P. & P. Parts Price List and easy build 
parts now only 316. plans 21 -. 

i 
All components used in our receivers may be pur- 
chased separately if desired. Parts price lists and 
easy build plans supplied free with sets of parts 
or available separately at prices stated. 
Overseas post 10f -. 

MELODY 
SIX 

ami cd at volume and 
per( "orrnance... )tas really coma 
up to my expectations." 
Si. G. Stockton- on- 7'ees. 

8 stages-6 transistors 
and 2 diodes 

Our latest, completely port- 
able transistor radio covering 
medium and long waves. 
Incorpora' es pre- tagged cir- 
cuit bears. 3in. heavy duty 
speaker, top grade transis- 
tors, volume control, tuning 
condenser, wave change slide 
switch, sensitive 6in. ferrite 
rod aerial.. Push -pull output. 

Wonderful reception of B.B.C. Home and Light. 208 and 
many Continental stations. Handsome leather -look pocket 
size case, only 61 x 31 x 1 in. approx. with gilt speaker 
grille and supplied with hand and shoulder straps. 
Parts Price List and Total cost of all £3.9.6 P. & P. 

easy build plans 2/- parts now only 3t- 

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 211n. moving coil speaker, built into attract)' 
black case with red speakergrille. Size at x 1" x 3 +1n. (Uses 
1289 battery available anywhere). 
Parts Price List and easy build plans If6. 
Total cost of all 42/6 para now only P. & P. 3f-. 

ROAMER SIX NIEW!! 
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 8 
waveband portable. Tune- 
able on Medium and Long 
waves,. Trawler band and 
three :Short Waves. Sensi- 
tive ferrite rod aerial and 
telescopic aerial for short 
waves. Top grade transis- 
tors. 3 -inch speaker. 
handsome case with gilt 
fittings. Size 71 x 51 in Shin. 
Carrying strap 21- extra. 

* Extra band for easier tuning of LUX. etc. 
Parts Price List and Total cost of all 11.10 6 P. & P. 
easy build plans 2f- parts now only 316 

RADIO EXCHANGE CO. 
61,HIGH STREET, BEDFORD. Phone :2367 

Callers side entrance 
Barrotts Shoe Shop 
Open 9 -5 p.m. 
Sots. 10- 12..30 p.m. 
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THE TRIPLETONE HI -FI MAJOR 
PRICE ONLY £15.18.9 COMPLETE 

Guaranteed 12 Months 

12 watt quality amplifier incorporating negative 
feedback, with a pre -amp for mie. and provision for 
mie. /gram mixing. Frequency response ± 1 dB 
16. 20,000 cl.. Distortion only 0.15 %, with noise 
and hum -80 dB. Separate Baer, Middle and 
Treble lift controls. Valve line -up, 12AX7, 12AR7, 
84,84, EL84 and EZ81. Push -pull output with 
matching to 8 or 160. Fully misted power supply 
from 200/250 v. A.C. input, with take -oe for tuner 
ate. Sire 12 x 60 x Bin, high. 
De Luxe Cm: 141. x 9m. x 7 8I., 30/- extra 

New R.C.B. VALVES 98-day Guarantee 
1E5 6/. 6Q7G 6/- EBC41 8/- PCL84 6/- 
185 6/- 88N7 6/- EBC81 6/- PL81 10/- 
1T4 8/-6V6G 6/-EBF80 6/- 
394 7/- 6X4 6/- EcH42 
3V4 7/- 6X6 8/- ECH61 

12AT7 8/- ECL80 9/- 6/- 12A07 6/. ECL82 101- 8/-.12AX7 7/. EF18S 7/- 
B/- 12K7 5/. EF184 7/. 
4/- 12K8 14/- EF88 10/. 
8l- 12Q7 7/. EF89 8/- 

6/- 35G 9/. EY51 11/- LB - 3/- 36Z4 6/. EY86 9/- N. 
964 8/. EZ40 5/- 

5/- DAM 8/. EZ80 /- 
Ois DFDB S/- EZ81 7/. 
6/-DK96 8/.MU14 -/- 
6/. DL98 8/- PC57 7/- 
6/. EA8080 9/. POC84 8/- 
6/. EB91 4/. POF80 6/- 

604 
6Y8 
6Z4 
BASO 
BATO 
BBAB 
613E6 
MI6 
UJ5 
6J6 
6.1761 
dgó 
BK70 
6K80 
6N7M 

PL83 8/- 
PY-80 7/- 
FY81 8/. 
PY82 -/- 
SP81 8/- 
II92 7/. 
UBC41 8/- 
UBC91 6/- 
UBF89 6/- 
UCH81 9/- 
UCL82 10/. 
EF99 6/- 
EL4I 9/- 
UY41 6/- 
UY86 7/- 
01.19 7/. 
VR160 7/- 
W81 8/- 

I.F. TRANSFORMERS 7/6 pair 
465 K/s Slug Tuning Miniature Can, 8 s 1 z lie, 
High Q and good bandwidth. Data Sheets. 

NEW ELECTROLYTICS 
TUBULAR TUBULAR CAN TYPIM 
1 /3500' 2/. 50/350V 6/6 8 /8000' 9/- 
2/350 918 100/25V 2/. 18/450V 6/. 
4/450V 2/3 250/25V 3/. 18 /600V 18 /- 
ß/450V 2/9 500/12V 3/. 10 +18 /500V 7/6 
16/450V 8/- 1,000 /12V 3/- 50 /450V 6/- 
32/450V 3/9 5,000/6V 6/- 32 +32/350V 6/- 
51/250 1/9 8 +8/450V 8/8 32 +32/450V 6/- 
26/30V 9/. 8 +16/430V 8/9 80 +50 /350V 7/- 
ß0/28V 8/- 16 +16/450V 4/8 84 +120 /360V 11 /6 
50 /50V 2/- 32 +32/350V 4/6 100 +200 /375V 12/6 

TELESCOPIC CHROME AERIALS, 12 to 33in., 6/8, 
TRIPLEXERS 8/m61.11,111,12 6. COAX PLUGS, 1 / -. 

LEAD SOCKET. 2/ -. PANEL SOCKETS. 1 /s. 
OUTLET BOXES (Surface or flush), 4/. ea. 
BALANCED TWIN FEEDER yd. Bd. 80 or 300 ohms. 
TWIN SCREENED per yd. 1 / -. 80 ohms only. 
Wirewaund Ext. Speaker Control, 100 8 / -. 260 8 /8. 
WIRE -WOUND POTS. 8 WATT. Pre -set Min. 
TV Types. All values to 10 ohms to 25 K., 8/- ea. 
30 K., 4/ (Carbon 30 K to '2 meg., 8/ -). 
WIRE -WOUND 4 WATTS Pots. Long spindle. 
Value, 50 ohms to 50 K., 8/8; 100 K., 7/8. 
PHU.IPB TRIMMERS. 0-10 p5'., 3.30 pF., 1/ -. 
TRIMMERS, Ceramic. 30, 60, 70 pr., 9d.; 100 pF., 
150 p0'.. 1/8; 250 p3., 1/6; 500 p5., 750 pF., 1 /B. 
TV eue, TRIMMER, 1000 pF., with knob, 8 / -. 
RESISTORS. Preferred values, 10 ohms to 10 meg. 
} w, I w., 1 w., 4d.; 15 w., 8d 2 w., 1 / -. 
High Stability. } w., 1 %, 8/ -. Preferred values 
10[1 to 10 meg. Ditto 5% 100 to 22 meg., 9d. 
BRIMIBTORS CZ1, 8 /6; CZ2, 2/6; CZ3, 1/6. 

a watt 1 WIRE- WOU11D RESISTORS ) 1/8 
16 watt 
10 watt )} 10 ohms -10,000 ohms lí2 /- 

2/- 
12.5 K to 25 K 10 w. .. .. .. 3/- 
1'ogggie Switches, s.D 2/ -; d.p., 3/6. 
d.p,d.t., 4/ -, Min. Slide d.p.d.t., 3/6. 
Volume Controls 
Linear or Log Tracks 
Long spindles. Midget 
5 K ohms to 2 Meg. 
L,9., 8/- D.P., 4/6 
OtereoL/810 /6; D.P.14 /6 
110. lot + lm.A /log, 7/6 

CO CABLE COAX 
Seml -air spaced }in 
40 
80 

yd. 
95/.. 8d.yd. 

Ideal 625 lines. 
Low loss 5dA 
10oft. 600 Mg/a 1 /óy d. 

MAINS TRANSFORMER 200/250 v. A.C. 
Postage 2/. mien transformer 

STANDARD, 250 -0.250 80mA, 0.3 v. 3.6 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a., 5 v. 
2 a. or 4 v. I a., 98/8, ditto, 310 -0- 350 29/8 
MINIATURE 200 v. 20 mA, 6.3 v. 1 a, 10 /8 
MIDGET, 220 v. 45 mA, 8.3 v., 2 a. .. 16/6 
SMALL, 250.0.250, 42 mA, 6.8 v. 2 a, , , 17/8 
STD. 260 -0 -250, 85 mA, 6.3 v. 3 5 a. ,. 17/8 
HEATER TRANS., 6.3 v., 18 a. 7/8 
Ditto, tapped 1.4, 2, 3. 4. 5. 8.3 v. 8/8 
Ditto, sec. 6.3 v. 4 amp... 10/6 
GENERAL PURPOSE LOW VOLTAGE, 2 amp. 
0, 4, 5, 0, 0, 10, l'!, 13, 10. 24, 30 v. 22/8 
AUTO TRANSFORMERS, 150 w. 22/8 
0, 115, 200, 230, 250 e. 500 w. , . . 82/8 
M ILLARD "510" Males Transformer .. 88/8 
MAINS POWER PACKS. Ready built with 
Transformers, Rectitera, Condensers, providing 
H.T. and L.T. outputs. 
200 v. 20 mA. D.C. 0.:1 v. 1 a. A.C. 26/8 
220 v. 60 mA. D.C. 8.3 v. 2 a. A.C. , 85/8 
250 v. 80 mA. D.C. 6.3 v. 3.8 a. tapped 4 v. 46/8 
and 8,8 v. 1 a. tapped 5 v., 4 v., 2 a. 

SNTERVALVE TRANSFORMERS. 5:1 or 5:1, 9/ -. 
O,P. TRANSFORMERS. Heavy Duty, 6/8. Mu ll- 
ratio, 7/8. Muttiretio heavy duty push -pull, 10 w. 
15/6. Battery, 4/8. Sub. min. OL96, 3V4, etc., 5 /9. 
10 w. O.P. matching trans, 0, 7, 150, 12/8. 
L.F. CHOKES. 15í10H, 00/05 mA, 5 / -; 10H, 05 mA, 
10 /8; 1011, 150 mA, 14/ -, 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short circuit or 
tubes with failing emission. Full 
instructions supplied, mains Input. 
Type A optional 85% and 50% boost 
2V, or 4v. or 6.3v. or 10.8v. or 12.6v. 
State Voltage required. PRICE 10 /6. 

TUNED COPPER WIRE 16 to 22 cwg., 5Ió., 8/6 
ENAMEL COPPER WIRE 16 -22, 2/9; 24 -30, 8 /8; 
32-40, 4/8; D.C.C. 28, 34, 36 ewe., 2oz., 8 /0. 
FULL WAVE BRIDGE SELENIUM RECTIFIER: 
2, 8 or 12 v., 14 amp., 8 /9; 2 a., 11/3; 4 a., 17/8. 
CHARGER TRANSFORMERS. Tapped Input 200/ 
260 v. for charging at '2, 8 or 12 v.. If amps., 15 /8; 
2 amps., 17/8; 4 amps., 22/6. Circuit Included. 
4 AMP CAR BATTERY CHARGER with am- 
meter, Leads, Fuse Cane, etc., for 6 v. or 12 v., 69/8. 

BOOKS list S.A.E. 
Boys' Book of Crystal Sets.. ,. 9/6 

W.W." Radio Valve Data.. .. 7/ IHgh Fidelity Speaker Enclosure 5/ Valve and TV Tube Equivalents.. 9/8 
TV Fault Finding .. .. 5/- Mallard Amplifier Manual.. .. 8/6 
Radio Valve Guide, Books 1, 2, , 
4 or b.. .. 5/- each Practical Radio Inside Out .. 3/6 Master Colour Code Chart.. . 1/gg Transistor Controlled Models .. 7/6 International Radio Stations .. 9/6 
4 TRANSISTOR PUSH -PULL 
3 :1 } : }m. AUDIO AMPLIFIR 
A ready built miniature push -pull amplifier with 
Driver and output transformers, 4 transistore. 
Ideal for use with record players, intercoms., 
BABY ALARMS, etc. Complete with full 

47 óinatructiona 
and circuit. 

Pelee 9v. Batt. 2 /3.2 1in. Speaker 10 /- 
1964 RADIOGRAM CHASSIS 

THREE WAVEBANDS FIVE VALVES 
B.W. 11 m -30 m. LATEST MOLLARD, etc. 
M.W. 200 m -550 M. ECH81, EF89, EBCel, 
L.W. 800 m. -2,000 m. EL84, EMI) 

12 -month Guarantee 
A.C. 200/230 v. Short- Medium Iung /Gram. 
Ferrite Aerial A.C.V. 3 ohm output, 5 watts. 
Tape Sockets. Glass dial, horizontal wording 
size 131. x Tin. Aligned and callibrated, isolated 
Chassie size 135m. x lin. high z 551n, deep. 

88.15.6 Carr. & Ins. 4/6. 

BAKERS 
`Selhurst' 

LOUDSPEAKERS 

THE 
CONNOISSEUR'S 

CHOICE 
BAKER'S 

Sin. JUNIOR SPECIAL. 
8w. 17,000 lines. 6 gat 
Foam Suspension 40- 
20,000 e.p.e. 

BAKERS 
12ín. STALWART HEAVY DUTY 15w. 5 ens. 
3 or 15 ohm voice coils. Unlimited Applications. 
Response 45 to 13,000 cps Magnet 12,000 lines. 
Quality unbeatable. 

BAKERS 
12in. STANDARD HEAVY DUTY 20w. 7 ens. 
More powerful magnet 14,000 linea special sus- 
pension. 40- 14.600 cps. Recommended where - 
ever a high standard of reproduction is desired. 

BAKERS 
loin. BASS HEAVY DUTY 25w. 12 gns. 
New 1964 high power model. Aluminium roil 
former with magnetic damping 25-15,000 ope. 
Ideal for all electric guitars. 

BAKERS 
16ín. AUDITORIUM MODEL 85w. 18 ens. 
Improved magnet aloomax with heavy plated 
assembly. weight 181hs., 17,000 tines. 20- 
12,000 epa. Solid heat proofed Paxolin Coil 
Former. Ideal for ail Electric Guitars. 

LOUDSPEAKERS P.M. 3 OHM. 2/, 3, 4, SIn. 
7 x 4ín., 15 /8; fiera. Roa, 18/8; 81n. Plessey, 17 /8, 
9 x 0 /s., 8 x 5in., 21/.; 10 x Bin., 22/8; 101n. Rol 
80 / -; l'An. H.A 30/ -; EMI, Double Cone Cerami 
magnet 10 w. 13 x Bin., 45/ -, Horn Tweeter, 29/8 
STENTORIAN HF1012. 10in. 3 to 15 ohpu 10 w. 
92 /s; 8l. 11.F812, 78 -; Crossover 0X3000, 33/n 
EXTENSION SPEAKER CABINET. 5in.. 16 /e 
den., 18 /8; min., 19/6; 10in., 29/8; Iole., 80 /., 
TWIN GANG TUNING CONDENSERS. 365 pF. 
lin, s lüo. a lin., 10/ -; 500 pF Standard wit 
trimmers, 9/ -; midget, 7/8; with trimmers, 9/ -. 
500 pF slow motion tuning standard, 9/ -, Transisto 
gang 208 +176 pF with trimmers, 10/8. SMALL 
3 gang 500 pF, 17/-. SINGLE 365 pF, 7/8. SINGLE 
30 pF', '25 pl/, 50 pF, 75 pF, 100 pF, 150 pr. 6 /6. 
Solid dielectric 100, 300, 500 pF, 3/8. 
CONDENSERS. 0.001 mid, 7 kV, T.C.C., 5/8.20 kV, 
9/8; 0.1 mid, 7 kV, 9/8; Tubular 500 v. 0.001 to 0.05 
mid, 9; 0.1, 1 / -; 0.25, 1/8; 0.5/350v., 1/9; 0.1 /310v., 
9d,; 0.01/2,000v., 0.1/1,000v., 1/9; 0.1mfd, 2,000 
volts, 3/8, 
CERAMIC CONDS, 500 v. 1 pF to 0.01 mid, 96, 
SILVER MICA CONDENSERS. 10% 5 pF to 500 pF 
9d.; 600 pF to 3,000 p2', 1 / -, Close tolerance 
( +1 pF) 2.2 pF to 47 pF, 1/.. Ditto 1% to 60 pF 
to 815 p2', 1 / -. 1,000 pF to 5,000 pF, 1 /9. , 

FERGUSON QUALITY AMPLIFIER 4 watts. 
64 a 5 x 410. Nullard Valves. Mains Trenet., 200/ 
250V, Volume and tone controls. Sensitivity 
200 m.v. Response 26 to 20,000 cps Price 
49/8 ca. or 2 unite matched for Stereo, 89 /6. 

WAVECHANGE SWITCHES 
8 p. 4 -way 2 water long spindle .. 8 6 
'2 p. 2 -way or 2 p. 6 -way long spindle ., 8/8 
4 p. 2 -way or 4 p. 3 -way long spindle 8/6 
3 p. 4 -way or 1 p. 10 -way long spindle .. 
Waveeltange "MAKITS ". Wafer avail- 
able: 1 P. 12 way. 2 p. 8 way, 3 D 4 way, 
4 p. 3 way, 6 P. 2 way, 1 wafer switch, 8 /6: 
2 wafer switch, 12/8; 3 wafer switch, 16/ -; additional wafers up to 12, 3/6 each extra. 
Valvehoiders. EA50, 6d. B12A, CRT, 1/3, Engl. and Amer. 4, 5 and 7 pin, 1 / -. 
MOULDED Mazda and int. oct., 6d.; BIG, 
BOA, BSG. BOA, 9d: Ceramic EF50, B70, BOA, nt. oct., V -. B7G, BOA cans 1/. each. Valve 
plugs BIG. BOA, int. octal., 2/3. 

HIGH GAIN TV PRE -AMPLIFIERS 
B.B.C. Channel 1 to 5. Gain 18dB. 
ECC89 valve. Kit price 29/6 or 49/6 with power pack. Details 6d. (PCC84 
valve if preferred). Coils only 9/6. BAND III I:r.A. -Same prices. 
Tunable channels 7 to 13. Gain 17dB. 
Circuit and coils only, 9/6. Chassis 4/9. 

Post 1/- (unless otherwise stated) THE O R I G I N A L C.O.D. 9/- extra. Full list 2/. 

RADIO COMPONENT 
Some clients' letters posted 25 /28th August OPEN ALL DAY are missing, please write- (Wed. 1 a.m./ 
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B.T.H. TAPE MOTORS. 115 v. A.C., 28 w. 12 /8 ea 
or pair for 280 v., (in series), 12/8. 
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THE "INSTANT" BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETISER 'L00/21O v. A.C. 

mIIIIIIIIIIIIIIIIIIIIIII 

11111111111 

11111 

III 

35/- 

Leaflet 
S.A.E. 

PLASTIC RECORDING TAPE 
Doable Play 7in. reel, 2,400ft. 42/- 

5in, reel, 1,20010. 25/- 
7ín. reel, 1,8001t. 22/6 

51in. reel, 1,200ft. 17/6 
bin. reel, 900ft. 15/6 

Las Play 

Standard 71e, reel. 1,200ft. 17/6 
Sin. reel, 600ft. 11/6 

Spare 
Plastic 
Reels 

31n. 1/6 
41n. 21- 
51n. 2/- 
511e. 2/- 
71n. 2/6 

"EASISPLICE" Tape Spl cer 5/- 
Leader tape 4/6; Spicing tape 3/ -. 

LRYSTAL SET BOOKLET 1l -. 
CRYSTAL DIODE G.E.C. 8 / -, GEX84, 8/ , OA81, 8/-. 
HIGH RES. PHONES, 4,000 ohms, 15/ -. 2,000 ohms, 
12/6. MOVING COIL PHONES, 100 ohms, 101 -. 
SWITCH CLEANER. Fluid squirt spout, 4/6 tin. 

erg+ 
rs TRANSISTOR RADIO 

First class components to make a 6 
transistor 2 waveband superilet chassis. 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial, with car aerial coil, printed 
circuit, 8}ín. x 211e., but EXCLUDING 
Speaker and cabinet. £4.5x0 Speakers. 35ohms, 6 x 41n.,211- 
51n., 17/6; 311n., 15/6. 

BULGIN PLUGS AND SOCKETS. Non-revereible 
P74, 2 -pin, 4/8; P73, 3 -pin, 4/8; P194, 6 -pin, 6/6. 
JACKS. English open circuit,, 2/6, Closed circuit, 
4/8, Orundlg type, 3 -pin, 1 /8. Grundig lead jack, 8/6. 
¡ACE PLUGS. Englleh, 8 / -; Screened, 4/ -; Grandig 
S-pin, 8/6; Phono Plugs, 1/ -; Sockets, 64. 
ALADDIN FORMERS and cores, ibn., 8d.; lin., 104. 
0.3in. Formers, 5937 or 8 cane TV1 or 2, }In. eq. 
x 21111., or }in. eq. 2/- with coree. 
S LOW MOTION DRIVES. 6:1. 4/8; 36:1, 10/4 
B OLOS IRON, 25W, 200V or 290V, 24/ -. 
ANTE% SUB -MIN IRON, 15w. 200 or 250 v., 82/6. 
BENCH STAND for above, 12/6. Spare. m stock. 
Paxolin Panels, 10 x 8 x 2/-- 
Miniature Contact Cooled Rectifiers, 
250V, 60mA. 7/6; 2.50V. 85mA, 9/6. Selenium 
Rect., 300V, 85mA. 5/ -. K3/25, 600V, 5mA, 5 / , 
RM4, RM5, 14A1110, 14A116, 10 /- each. FC31. 
20/-. TV etc. Silicon Sub -Min. Rectifiers, 

V 450mA. 10 / -; 2.50V. 150mA. 5/6. 

405 kc /s. SIGNAL GENERATORS 
Price 10 /6, ready made with valve 1S5. 
POCKET SIZE 26x4txlln. One resistor 
to change, full instructions supplied. 
Battery 8/6 extra. Details Free. 

Coils Wearite "P" Type, 4/- each. 
Osmor Midget "Q" type, adj. dust core, 
from 4/- each. All ranges. List S.A.E. 
Repanco DRR2. L. and Med. T.R.F. 
with reaction. 4/6. Med. wave D.R., 3/6. 
Ferrite Aerials, M.. 8/9; M. and L., 12 /8. 
Osmor Ferrite Rod Aerials, L. and M. 
for transistor circuits, 10 /- each. 
Ferrite Rods, 8 x }in., 6 x }in., 6 x./el ín., 3/. 
H.F. Chokes, 2/6. Osmor QC /, 6/9. 
T.R.F. Coils, A/HF, 7/- pair; HAX. 3/6. 
Screwdriver, 5in., 8,1. Test Prods, 2/9 ea. 
Neoside Trimming Tool, 1/9. 
Neon Mains Tester Screwdriver, 5/. 
Multicore Solder, 411. yd. Dispenser, 2/6. 

Blank Aluminium Chassis, 18 s.w.g. 
4 sides, riveted corners, lattic flxing 
holes. 2 ;in, sides, 7 z 4111., 4/9; 9 x 7in. 
5/9; 11 x 710., 6/9; 13 x 91n.. 8/6 ;14 z 111n., 
10/6; 15 x 14111., 12/6. 
Aluminium Panels, 18 s.w.g.. 12 x 121n., 
4/6; 14 x 91n., 4/-; 12 x 010.. 3/ -; 10 z 71n.. 
2/3; 8 x 61n., 2/ -; 6 it 4in., L& 

MARTIN TAPE PIt 4.. tSIPLIF'IERS 
(PLAY -BACK TH R[1l'till YOUR 

OWN AMPLIFIER) 
For C011aro 2 Track Decks 8 gus. 
COMPLETE RECORDING dit PLAY- 

BACK AMPLIFIERS 
For 2 Track Collaro 211.11.0 

TAPE DECKS 
Collaro Studio 2 Track 210.15.0 

BSR TD2 2 Track Tape Deck £7.5.0 
Collaro Record /Erase Heads, 1 track 

35/- pair 
MAINS DROPPERS. Midget adjustable elide 
0.3A, 1,000 ohms, 8 / -; 0.2A. 1,200 ohms, 6 / -; 
0.15A, 1,500 ohms, 6/ -; 0.1A, 2,000 ohms. 6/ -. 
LINE CORD. 3-way, 100 ohms ft., 1/- ft. 
MIKE TRANSFORMERS. 50 -1, 8/9. 
P.V.C. Covered Wire, single or stranded, 24. yd. 
Steering, 1 or 2 mm., 2d.; 4 mm., 8d.; 6 mm., 5d. yd. 

SPEAHER -FRET. Gold Maroon or re e a 
Cloth 

17 x 25ín., 5/ -; 25 x 35in., 10 / -. Tygan, various 
wide from 10 /- ft.; 261n. wide from 5/- ft. 

Samples 1 / , Expanded Metal, Gold, 12 x 12in., 6 / -. 
Panel mounting fuse holder, 2 / -, Fusee 1 1in. 60mA- 
5A. 64. insulated side cutters, 3/6. Bib Strippers, 3/8 

RADIO AND TELEVISION SPARES 
All leading makes, volume controls, 
etc., line output transformers, etc., 
B. V. A. valves (current and obsolete 
types). Send S.A.E. for quotation. 

WEYRAD P50 
COILS AND TRANSFORMERS FOR 
2 -WAVE TRANSISTOR SUPERHET 
Long and Medium aerial -RA2W 61n. rod 
208 pF tuning, with car aerial coil 12/6 
Osc. Coil P50 /1AC 176 pF tuning 5/4 
1st and 2nd I.F. P50 /2CC 470 kc /s 5/7 each 
3rd I.F. P50 /3CC 6 / -, Spare Cores, 8d. 
Driver Transformer -LFDT4 9/6 
Wavechange Slide Switch d.p.d.t. 3/6 
Printed Circuit -PCA1. Size 21 z 8 11n, 
Ready drilled and printed 9/6 
Volume Control, 5K -DP 4/6 
35 ohm Speakers, 3 }1n., 15/8; 5111., 17/6; 
6 x 41n.. 21/ -. 
J.B. Tuning Gang with trimmal 10 /6 
Constructor's Booklet 2/- 
3 ohm O.P. Trans. O.P.T.1 10 /8 
NEW MULLARD TRANSISTORS 
0071 6/ -, 0072 7/6, O081D 7/6, OC81 7/6. 
0C44 8/ -, 0C45 8/ -, 0C171 10/8, AF117 9/6. 
Sub Miniature Condensers. 0.1 mFd, 
30V., 1/3.1, 2, 4, 5, 8, 16, 25, 30, 50, 100 mFd, 
15 volt, 2/6 ea. Transistor Holders, 1/3. 
SINCLAIR "SLIMLINE" RADIO 
Med. wave kit, 2 transistors, 2 diodes, 
earphone, ferrite aerial, Cabinet 
3 x 1t x tin., 49/6. No aerial required. 
Transistor 4 Channel Mixer with 4 
separate input-output controls 59/6. 

"THE POWER MITE" 45/- 2oo/25ov. 
PM9 Mains Unit 9 volt for Transistor 
Radios. Same size as P.P.9 Miniature 
PP3 model. 19/8 

ADASTRA 3-3 AMPLIFIER 3 WATTS 

A.C. 200 -250V. Valves F.CL86 and 
EZ8O. 3 ohms Output. Controls: bass, 
treble and volume. Separate front panel 
with de luxe finish. Quality mains trans- 
former. Enamelled chassis Sin. x Sin. x 
Sin. Price £4.19.6. Details S.A.E. 
"Penseurs agreeably well" (The Gramophone) 

COMPONENT SHOP 337 WHITEHORSE ROAD 

SPECIALISTS WEST CROYDON 
Telephone: THO 1665 

iryorf welcome. Seri remülamca 
and calm postage, w C.O.L. 

Buses 133 orßS pass door.B.R. Station, Selhurst 

BUILD YOUR OWN 
RECORD PLAYER 

FROM £9.19.6 

AND 

SAVE 
w 

POUNDS!! 

4 Speed Autocbangeror Single Player 
units with Brand New 2 -tone de luxe 
Cabinets 17 x 15 x 8lin. Strong handle, 
gilt finish clips and binges. Used by 
Famous Make for 20 gns. models. 
Ready cut out motor board 14 x 13in. 
Front baffle with 7 a 4in. high flux 
loudspeaker and 3 watt 2 valve U1(85, 
UCL62 amplifier builton metal chassis 
12 x 3 x Bin, Quality 3 ohm output 
transformer, low ham level circuit. 
Volume and Tone controls. 3 -core 
safety mains lead. All items fit to- 
gether perfectly. Special Instrue- 
ttons enable assembly in 30 minutes, 
only 5 wires to Join! 112 -month written 
guarantee. Available separately or 
package deals as below. 
AUTOCHANGE KITS COMPLETE (e. above) 

B.B.R. Monarch .. .. 811.10.0 P.P. 5/6 
Garrard Antoslim .. 212.18.0 P.P. 5/6 

SINGLE PLAYER ION COMPLETE lee above) 
E.M.I. Junior .. .. 68.15.8 P.P. 5/8 
Garrard SRP10 .. .. 511.5.0 P.P. 816 

OR SEPARATELY 
Cabinet with board 14 slab. 

en) oat to your oholoe .. 68.9.6 P.P. 316 

Amplifier with 7 s 4in. speaker 68.17.6 P.P. 2/6 
AUTOCHANGERB 

B.S.R. UA14 .. 85.10.6 P.P. 4/6 
B.S.R. VA15 Sl 1 s .. 56.17.6 P.P. 4/6 
Garrard AotoaBm .. .. 60.17.6 P.P. 4/6 

SDEGLE PLAYERS 
Garrard SEP10 .. 86.5.0 P.P. 4/0 
E.M.L ants stophibil .. 646.0 P.P. 4/0 
E.M.L Junior .. .. 647.6 P.P. 8/6 

TRANSCRIPTION UNITS 
Garrard 4HF .. .. 816.15.0 P.P. 5l- 
Philips A01015 .. .. 612.5.0 P.P. 5/- 
Garrard AT6 .. .. 810.10.0 P.P. 5/- 

BARGAIN %TAL PICK-UP ARM 
Complete with AC08 LP -75 Turnover Head. 801 - 

Replacement sapphire 104115/ -, diamond 15/. 
Mono ACOS %tab 16/ -; Stereo Remade 30/ , 

BARGAIN SINGLE PLAYER KIT 500 /250 y. A.0 

£5.16.0 (lees cabins) 
Poet 5/- 

With 2 -slags Amplifier; S welt; 8 valves, UCL88, 
UY85. High -Rua Sin. speaker; 4 -speed E.Y.I. 
Turntable, 16, 83, 45, 78 r.p.m.; Crystal Piek -.p 
for LP /STD. Records, Tim 10in., 121x; Cut out 
Mounting Boards 121 s 951e. 

ARDENTE TRANSISTOR TRANSFORMERS 
D8035, 7.8 CT:1 Push -Sall to S ohms ostpul 11/- 
D8034 1.5:1, C.T. Push -pull Driver 11/- 
D8058, 11.5:1 Output to 8 ohms, eta 11 /- 
D830, 4.5:1 Driver, lin. a 4ín- s fis. 11 /6 
D240, 8.5:1 Driver, tin. s 51s. s tin. 11 /6 
ARDENTE TRANSISTOR VOLUME -CONTROLS 
VC1545, 5K with switch dia..9in. 6/8 
SUB -MIN. EARPIECE Eta] or magnan 7/6 
BUN -MIN. JACK AND PLUG 2.5 or 3.5 met 8/6 pair 

MINIATURE PANEL METERS 
Size 11111. sq. Precision jewelled bear- 
Inge, 2% accuracy, silvered dials, black 
numerals and fine pointers, zero 
adjustment screw an front alt meter. 
1 mA .. 27/6 504íA , .. 89/8 
5 mA .. 27/8 600µA .. 32/8 
300V .. 27/6 "S" Meter 35/- 

MOVING COIL MULTIMETER TK 20a 
0.1000 v. A.C./D.C., ohms .0 -100k, etc.. 49/6. 

0-150 mA pocket atze with 21n. Scale 

CRYSTAL MIKE INSERTS, 6/0 
High output. Sire Bin. dia. x lin. 

ACOS ROC. insert 1í1n. dia. x }in. 816 

ACOS 
QUALITY STICK CMIKE. .25/- 

TELEPHONE TAPE MIKE 10 /8 
GUITAR CONTACT MIKE 15/8 
MOVING COL, rEIKE, high or low 
Impedance. 90!- FLOOR STAND, 57/- 
TANNOY Carbon Hand Mike 7/6 

www.americanradiohistory.com

www.americanradiohistory.com


620 PRACTICAL WIRELESS November, 1964 

LEARN - THE 

PRACTICAL 
WAY... 

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 he 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 

20,000ohm /volt d® ® 
modern multi- \ 6 O a 
range test meter.. Cathode ray oeolllosoope 

to show bow oirouju 
wort... 

Learn - by building - an 
international receiver la 
the top quality clap .. 
nine transistor, ... L.W. 
M.W. TWO SHORT 
WAVE Bands and VHF/ 
yM ... incorporates seep 
modern receiver design 

technique. 

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

BUILD AND EXPERIMENT WITH ALL 

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

THE ABOVE -AS- YOU -LEARN . . . 
This i a new romplt experimental course comprising a 
utlt:time of theory and practical work using a very full 
range of electronic components and apparatus. Starting 
right from the beginning-or at n later stage If needed -the 
course enables the student to build up all the hash. elec- 
tronic eire-nits- ampliller: oscillator; reetltler; detector; 
etc.-and finally to the deign, construction. testing and 
servicing of a latest design full' transistorised retelver 
using nine transistors and covering long and medium wave 
and TRY) snow!' WAVERÀSUN plus VHF /F\1 reeeptlon. 
It Is of real luxury quality throughout -operates from a Sv. 
bal ter). and can be used anywhere In the world. Every pre- 
sent -day technique In circuitry Is covered and the course 
also includes multi -range test meter: signal generator and 

+eilloscnpr. It the end of the course the student will be 
able to deal with one type of servicing work with vonll- 
dence and sv ill also hate it Cery usrul workshop ut er uip- 
uuvrt Semrl 100 interesting aliti absorbing I.XPITtI- 
114 :\TS are carried tent during this comprehensive course 
enabling anyone to gain full musters' of electronics. 

MEIN 
TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS 

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

ADDRESS 
}Block Caps 

J Please 

I am interested in courses above 
(We do not employ representatives) PV,/ 11/64 

British National Radio School 
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Practical Wireless 
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Vol. XLNo.693 NOVEMBER, 1964 = Times have Changed! 
tIIIÜIIIIIIIIIIIIIIIIIIIIIiIIIIiIIIIIIIHIIIIIIIIIIIIIIIIIII _ THE problem of pirates has been with us since radio began. 

1 In this context we are not talking of floating pop -music 
Editorial and Advertisement = stations but of illegal amateurs operating in (or out of) 

E orates: = the amateur bands. 
PRACTICAL WIRELESS = In pre -war days, a prospective radio amateur had first to obtain 

George Newnes Ltd., Tower House = from the GPO an "Artificial Aerial" licence which permitted 
E Southampton Street, W.C.2. = him to build and experiment with equipment to be used only 

_ © George Newnes Ltd., 1%4 = under dummy load conditions. 
Log books and records of experiments, together with an 

7. E inspection of the actual equipment, formed the basis for assessing 
Phone: Temple Bar 4363 = the ability of the applicant to put his station on the air and 
Telegrams: Newnes, Rand, London. = receive his full licence. 

E Occasionally an impatient AA licence holder would succumb 
SUBSCRIPTION RATES = to temptation and put some r.f. out. Even so, a pirate of this 

including postage for one year = nature had at least built his own equipment, had a working 
To any part of the world 11.9.0 E knowledge of amateur radio practice and was :n mot cases a 

qualified amateur operator anticipating the issue of his full 
E "ticket ". 

Today's pirates are largely in a different category. Most seem 
to operate war surplus units or imported American and Japanese 

--, , \ , = walkie- talkies. Most have little or no knowledge of ham radio 
procedure, have only a rudimentary knowledge of how the 

E. Editorial ... ... ... ... 621 = equipment works, and often do not even operate in the authorised 
E Round the World of Wireless 622E bands. 
= The Autocrat ... 624 = Perhaps the root cause of this new situation is that nowadays, 

Preparing for the R.A.E. 627 E anyone can buy, without question, transmitting equipment from 
Twin 

Triode Two 
...... 429 = a radio dealer. Advocates of "freedom" see nothing wrong in 

E 
E Twin Triode Two ... ... 632 = 

TV & Radio Show .. 636 E this; they urge that anyone who wants to go on the air should 
A T.R.F. Transistor Portable 643 E be allowed to do so. They think it an impertinence that an 
On the shore waves .. 646 E enthusiast should have to pass a simple technical test when all 
Dual Calibration Standard ... 648 = he wants to do is to operate a transmitter for his own amusement. 

E The ......... 652 E Such theories are shortsighted and irresponsible. All right, 

EE 

Understanding Semiconductors 662 E 
Practically Wireless ... ... 669 E we'll abolish the radio examination -and with it examinations 

F. The'Spectreuphon .. 670 = for doctors, opticians, dentists, lawyers! We'd like to see a "free 
= Electronic Timer ,.. .., 678 = air" fan having his molars drilled by an unqualified dentist. 
F. Club News ... ... ... 686 E The allusion, of course, is undoubtedly shaky -but it serves 

Letters to the Editor ... 688 = to illustrate a principle. For there is much more to it than just 
The Editor will be pleased to consider E switching on a transmitter and exchanging small talk with a pal. 

E articles of a practical nature. Such E Amateur frequency allocations are extreme! small and vastly = articles should be written on one side = q Y extremely 
E of the paper only, and should contain E overcrowded and these conditions demand efficient equipment = the name and address of the sender. _ 
E Whilst the Editor does not hold himself E and intelligent operating. . 

= effort for manuscripts. if = Amateur radio cannot be regarded purely as a personal hobby, effort will be made to return them if a = + 

E stamped and addressed envelope u E for thousands of other people are involved. Other amateurs, of = enclosed. All correspondence intended = P P 
= for the Editor should be addressed; E course. The general public (how would a modern pirate deal E The Editor, PRACTICAL WIRELESS. _ 
= George Newnes, Ltd.. Tower House. E with TVI problems ?). And those anarchists who feel they do not 
E Southampton Street. London. W.C.2. E' 
= Owing to the rapid progress in the =_ even have to consider authorised amateur bands can involve 

designs of wireless apparatus and to = 
= our efforts to heep readers in touch E any of the other services legally using the restricted airways, 

e d f E- = with the latest developments, we give = Uncontrolled can only lead to chaos and confusion. 
no warranty that apparatus described E y 

E in our columns is not the subject of E There are many angles to examine, but perhaps the most = letters patent. = ., = Copyright in all drawings, photo- = important is that often put forward as the platform of the free- 
= graphs and ' articles published in = 
= PRAcricAL WIRELESS is specifically E air" devotees. Times have changed! Indeed they have -and next 
E reserved throughout the countries = 
= signatory to the Berne Convention and = month we will see just how. 
= the U.S.A. Reproductions or imitations = In the meantime, we hope prospective pirates will turn to E of any of these are therefore expressly E 

incorporates "Amateur Wireless." = page 627 this issue .. . 

_ E ItlItiliiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIILIIIIIIII111111111111111111111111ß 

1111111WU E Our next lieue dated December will be published :se November kk 1 

Contents 
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NEWS AT HOME 
AND ABROAD 

I 
00.\0 

0 \\ t ;ou of 
,\\\11 )31C REZ. ll 

The 1964 R.S.G.B. Exhibition 
THIS year's International Radio Communications Exhibition will 

again be held at the Seymour Hall, Seymour Place, London, 
W.1, from 28th to 31st of October, and once again radio enthusiasts 
from all parts of the country will visit this, the annual show of the 
Radio Society of Great Britain. 

Manufacturers - B r i t i s h, receivers and transmitters for the 
American and Japanese -will be amateur, including a transis - 
displaying the very latest in torised all -band communications 

receiver. Kit and aerial manu- 

The 1964 Radio Show 

Here is a view of this year's Radio Show at Earls Court, London. Attendance 
this year was down on the last Show, held in 1962. A Report on the show 

appears on page 636. 

facturers, technical publishers, 
etc., will all be exhibiting as will 
the Royal Navy, Royal Air 
Force, Army and General Post 
Office with their newest commu- 
nications equipment. 

The 1964 Silver Plaques for the 
most outstanding home built 
piece of equipment and manu- 
facturers' new equipment, head 
the list of awards which will be 
presented during the show. 

The R.S.G.B. will this year 
operate a new home -constructed 
transmitter on 435Mc /s, 144Mc /s 
and 3.5Mc /s. A demonstration of 
r.t.t.y. will also by on the air on 
3.5Mc /s, 80m and 145Mc /s, 2m. 

The official opening will be 
performed at noon on 28th 
October, by E. D. Whitehead. 
M.B.E., Director of Electrical 
Inspection at the Ministry of 
Aviation, and the Exhibition will 
be open daily from 10 a.m. to 
9 p.m., admission 3s. 

MICROWAVE TELEPHONE NETWORK FOR PORTUGAL 
A HIGH capacity microwave 

relay network for Portugal 
that can handle as many as 960 
telephone conversations simul- 
taneously, is to be supplied to 
the government of Portugal by 
the Raytheon Company of 
America. 

The 140 mile network will con- 
sist of seven stations and will 
span northern Portugal with ter - 
minals for the main line at Porto 

and Nogueira. At Nogueira. the 
system will interconnect with a 
scatter communications system 
linking Portugal to France and 
the European Telecommunica- 
tion network. Three other cities 
-LPenafiel, Vila Real and 
Braganca -will be linked into 
the network via feeder spurs. 

The main line will consist of 
Raytheon's RM -1C microwave 

relays, as will the Vila Real spur, 
because of its heavy traffic 
pattern. The two other spurs will 
feature 600 channel microwave 
relays built by Raytheon's Italian 
affiliate, Selenia S.p.A. 

To provide maintenance 
centres with a complete picture 
of the system's operating condi- 
tion, the network will incorporate 
automatic fault- reporting systems. 
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NEW INSTRUMENT CHECKS EQUIPMENT FOR SPACE 
infra -red detector measures the 
heat dissipated when a compo- 
nent or circuit is operating. Com- 
paring this with a standard, an 
engineer can determine perfor- 
mance and discover the presence 
of hidden defects that could 
cause later failures. 

AN instrument which will per- 
form fault- revealing checks 

on the electronic equipment of 
future space vehicles launched by 
the National Aeronautical and 
Space Administration of the 
U.S.A., is being developed by the 
Raytheon Company of Massa- 
chusetts. 

The equipment consists of a 
fast scanning infra -red micro- 
scope that can forecast possible 
failure of electronic space devices 
without long, complex tests. 

The microscope, which has been 
termed a Performance Analyzer, 
will sense minute amounts of 
infra -red radiation and from this 
will indicate the reliability and 
probable life expectancy of an 
integrated circuit or semiconduc- 
tor device. Potential electrical 
failure can be pin -pointed by this 
equipment, not only in conven- 
tional parts but in the micro -cir- 
cuits and thin -film assemblies 
which are featuring more and 
more in space vehicle electronics. 
So tiny are some of these inte- 
grated circuits, that they fre- 

quently contain faults which can- 
not he detected by conventional 
testing methods. 

In operation the analyser relies 
on the fact that virtually all 
built -in causes of failure result in 
abnormal thermal behaviour 
when electrically activated. The 

Eire Telephone Expansion 
TO expand the trunk telephone network in Eire, orders worth 

£145,000 have been placed with AEI Telecommunications 
Transmission Department for terminal equipment capable of 
handling 300 separate conversations, for transmission over small 
diameter coaxial cables. 

Four new links are to be established; from Dublin to An Uaimh 
and Ceanannus Mor (24 high quality speech circuits), Limerick to 
Tipperary (96 circuits), Cork to Youghal and Cork to Bandon (both 
with 60 circuits). 

In using conventional small diameter coaxial cable, AEI will be 
taking advantage of the low cost compared with conventional 
telephone cable networks of similar capacity, and better speech 
quality, since the incorporation of transistorised repeaters has over- 
come the problem of housing which the considerably larger counter- 
part valve equipment presented before. 

With transistors however, the size bf amplifiers that AEI will use, 
along with their power consumption, has been considerably reduced 
and large numbers of repeaters will take their power from current 
fed along the cable. 

Radar Developments on Show at Farnborough 
TWO new Marconi develop- 

ments in radar were shown 
publicly at the recent Farn- 
borough air show. One was a 
new high power, long range 
meteorological radar system 
which can track and pin -point 
storms and rain producing clouds 
within an area of 125,000 miles, 
with extreme accuracy and 
reliability. 

Named RAINBOW, the sys- 
tem has been designed to provide 

an inexpensive equipment suit- 
able for use at airports, where it 
can. provide first hand meteoro- 
logical information to the air 
traffic control centre. 

RAINBOW's 70kW p.e.p. high 
power transmitter and receiver 
are both housed in a 12ft. high 
conical shaped aluminium tower 
on top of which is mounted a 6ft. 
diameter parabolic dish aerial 

The other Marconi innovation 
seen on their Farnborough stand, 

was the production model of a 
new radar display which can be 
viewed in bright. daylight. 

A considerable step forward is 
claimed for this new develop- 
ment, which is based on the use 
of a direct view storage tube, The 
tube, which produces a very 
bright radar picture using a high 
efficiency short persistence phos- 
phor, contains a storage element 
to introduce persistence to the 
picture. 

On the left is the transmitter and receiver and dish aerial of Marconi's new RAINBOW meteorological radar system. 

The equipment in the photograph shown on the right is Marconi's daylight radar display in use at London Airport. 
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The subject of this month's 
free Blueprint is a two - 
band, hybrid car radio 
employing printed- circuit 
construction. 

PRACTICAL WIRELESS November, 1964 

The WIRE ESSL AUTOCRAT 
THE parts to build this inexpensive car radio, 

including the drilled chassis and metalwork. 
are readily available* and if all the components 

are ordered at one time, they will be supplied to 
PLACncAL. WIRELESS readers for under £10, this 
being a considerable saving on the total cost of the 
individual components. 

The " Autocrat " car radio utilises a printed cir- 
cuit board, thus ensuring simplicity and reliability 
in construction and making it an ideal project for 
the home constructor. Two valves plus three tran- 
sistors are used in the superhet circuit which 
includes a push pull transistor output stage, giving 
an audio output of approximately 1.5W. Selectivity 
and sensitivity are quite good, despite the fact that 
no r.f. stage is employed. 

The receiver covers the whole of the medium 
waveband from 180 -550 metres. The tuning is 
also adjustable on the long waves. although 
coverage is restricted to reception of the BBC 
Light programme transmitted on 1500 metres. This 
has simplified the design of the receiver and also 
the final alignment. 

As the receiver is designed for a 12V positive 
earth system only, i.e. the + terminal of the 
battery is connected to the metal frame of the 
motor vehicle, the metal chassis and case of the 
radio will be connected automatically to the 
positive supply when it has been correctly installed 
in the car. Any reversal of polarity for however 
brief a period may permanently damage the tran- 
sistors. 

The car radio is unsuitable for cars where the 
negative, i.e. the - terminal of the battery, is 
connected to the vehicle chassis (e.g. many Conti- 
nental models). 

*Messrs. Sterne -Clyne Ltd., 3 -5 Eden Grove, 
Holloway, London N.7, and branches. An 
accessory kit comprising brackets, screws, etc., for 
1ittitns the car radio is also available. 

The dial drive assembly and permeability tuning 
unit is supplied already assembled and fitted to the 
chassis, which considerably simplifies the 
mechanical work involved in the construction of 
the radio. Located ust behind this tuning unit is 
the aerial socket. This, plus the spark plate (C20) 
are also supplied already fitted in their correct 
positions on the main chassis (see Fig. 2 on the 
Blueprint).. 

The dimensions of the radio are such that it will 
fit the majority of standard " cut- outs " in cars. 
In instances where this does not apply, the car 
radio may be conveniently installed below the 
dashboard, or any other convenient position. Metal 
bushes, tapped for 2BA bolts are provided on the 
sides of the metal cover to facilitate the fitting of 
brackets, etc. 

When the receiver has been completed and all 
wiring and connections checked, it will be 
necessary to carry out alignment of the aerial, 
oscillator and i.f. tuned circuits with a signal 
generator before the car radio will function 
correctly. 

Messrs. Stern -Clyne Ltd., offer an alignment 
service to those constructors who have purchased 
all parts from them and are unable to obtain the 
use of suitable alignment equipment. A charge is 
made for this service, details of which may be 
obtained on application. 

The i.f. transformers in this receiver contain 
adjustable iron -dust cores. These are extremely 
fragile and on no account should they be adjusted 
with a metal type of electrician's, or so called 
" grub " screwdriver. The correct type of trimming 
tool must be used and readers are referred to the 
article on page 524 of the October 1964 issue of 
PRACTICAL WIRELESS. The free trimmer and align- 
ment tools supplied in that issue are ideal for the 
purpose. Alternatively a plastic knitting needle or 
even a matchstick with the end suitably shaped to 
fit the slot in the dust cores exactly should be used. 
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ASSEMBLY 

To commence assembly, fit the various compo- 
nents to the printed circuit board, with careful 
reference to Fig. 2. 

All components are fitted on the paxolin side of 
the printed circuit board and solder applied to the 
copper side. 

To simplify the assembly, it is recommended 
that some order is followed, and therefore 
commence by soldering all the resistors in 
position. If they are of the printed circuit variety, 
the ends will be already trimmed and formed to 
the correct length. If not, they will have to be 
trimmed accordingly. Before the capacitors are 
fitted, it is advisable to fit the twin screened lead 
that runs from the printed circuit board. This 
should be approximately loin. in length and again 
with reference to Fig. 2, is soldered to points 1- 
2-3. The earth braid that goes to point I should 
be fitted with insulating sleeving to avoid contact 
between the braid and other points of the circuit. 

All the capacitors may now be fitted to the 
printed circuit board, noting particularly the 
polarity working of the electrolytic capacitors,.C14, 
C13, C16 and C17. The + and - markings on 
these components must coincide with those shown 
in Fig. 2. 

The two B9A valveholders and i.f.t.l and i.f.t.2 
should now be fitted. The i.f. transformers are 
identical and may be fitted in either position, and 
as their pins are offset they can only be fitted in 
Cone way. Do not forget to solder the can earthing 
clips to the printed circuit. Small clips are also 
supplied for earthing the valveholder screening can, 
and are fitted between pins I and 9 and soldered. 
They should be fitted in such a manner that they 
tend to bend away from the valveholder. 

The driver transformer T1 and the two 4BA x 
1 }in. bolts plus spacers are next fitted. A 4BA 
solder tag is bent to form a foot, and is bolted and 
then soldered in position where shown in 
Figs. 2 and 4. 

Tri, a Mullard 0082D transistor, is next fitted 
with sleeving on its three leads and soldered in 
position. The leads should not be cut, and particu- 
lar note should be made of the lead connections, 
e-b-c. 
Mains Chassis Assembly 

The following components should be fitted in 
the order given. The push button selector switch, 
taking 6BA x ;in. bolts, is fitted to the cut -out at 
the front of the chassis, and the volume control 
VR1 fitted alongside. Next T2, the output trans- 
former is fitted, along with the bank of four 
trimmers TCI -TC4. An earthing solder tag may 
also be fitted under one of the nuts holding this 
component, but if considered possible, this solder 
tag can be dispensed with, provided the earthing 
foot of the three -way tag strip can be persuaded to 
fit instead. Whichever method proves easiest should 
be utilised. The loudspeaker socket should be 
mounted using 6BA x ¡in. bolts, plus an earthing 
tag where shown. Also fix an earthing tag to one 
side of the aerial socket. A polythene grommet is 
fitted to the large hole adjacent to C20, through 
which the negative supply lead will eventually 
pass. Join the blue and orange leads to the loud- 
speaker socket, fit C19 in position and earth one 

side of the socket. 
Take L1, the r.f. choke. and solder this, together 

with R1, to the aerial socket. R.F. chokes L1, L7 
and L8 are all identical and are therefore easily 
identified. 

Rear Panel 

Fit the 6 -way tag strip to the inside of the rear 
panel as shown in Fig. 3 using 4BA x ¡in. bolts, 
also Tr2 /Tr3 the two 0082 push -pull output tran- 
sistors- remembering to fit heat sinks. Do not cut 
the transistor leads, and cut sleeving to fit over 
each lead, as for Trl. Solder R18 in position and 
fit a 6in. length of insulated wiring to tags A -B- 
D-E and F. 

Final Assembly 

Join the free ends of the five leads that emerge 
from the rear panel to the printed circuit board. 
Refer to Figs 2 and 3 for this. 

With reference to Fig. 4, bolt the rear panel 
assembly to the printed circuit board using the 
4BA x lain. bolts and spacers previously fitted. 

Carefully bolt the lower edge of the rear panel 
to the rear of the main chassis using two small 
self- tapping screws, and then finally secure the 
printed circuit earthing foot in position. The heat 
sink may now be fitted to Trl and then bolted to 
the main chassis. The remainder of the wiring and 

-mounting of the balance of the components shown 
in Fig. 2 may now be completed. 

The coiled lead shown between the moving metal 
bar on the tuning unit and the tag strip is simply 
a short length of stranded lead which has been 
wound onto the shaft of a small diameter screw- 
driver to form a coil. This is then simply soldered 
in position where shown. 

When fitting the lampholder and pilot lamp, 
make sure that the metal surround to the lamp is 
not shorting to the metal chassis. 

L3 coil is supplied fitted with a yellow sleeve and 
L6 with a green sleeve. 

If the blue lead from L2 coil is short, it should 
be extended as necessary. 

Fig. 8 shows the assembly of the suppressor 
filter unit and fuseholder. 

The loudspeaker is fitted to the baffle using 
suitable 4BA bolts and washers. It is possible that 
the holes in the loudspeaker frame will not coin- 
cide with those in the baffle. Simply punch extra 
holes if necessary, using a sharp pointed object or 
even a small screwdriver. A suitable length of 
twin lead should also be fitted to the two loud- 
speaker tags, plus a two -pin plug at the other end. 

Insert the two valves into their respective 
sockets VI ECH83 or equivalent 6DS8, V2 EBF83 
or equivalent 6DR8, and fit the metal screening 
cans to both valves. Finally the dial and the push - 
on control knobs are fitted. Now re -check all 
wiring very carefully. 

Alignment 
This requires the use of a signal generator for 

optimum results and for those constructors who 
either own such an instrument, or who have access 
to one, the following details are given. It will be 
necessary to obtain a suitable 12V d.ccsupplyythe 
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battery + is connected to the car radio chassis and 
the battery- to the -ve supply lead. 

Connect the loudspeaker and switch on the radio. 
The dial lamp should immediately come on. Press 
the medium wave push button and adjust pointer 
*0 550m on the dial. 

Set the signal generator to the i.f. frequency of 
470kc /s and feed a modulated signal to aerial 
socket. Adjust the cores in i.f.t.1 and then i.f.t.2 
for maximum audio output. Adjust the volume 
control to a suitable level, and adjust the output 
from the signal generator to a minimum. 

Set signal generator to 550kc /s and adjust the 
core of L4 /L5 for maximum signal and then L2 
core. By using a pair of thin nose pliers, draw the 
brass threaded rod attached to the dust core either 
in or out of the coil former. The cores have a slot 
at the grommet end, and the end of the brass 
thread has been flattened to facilitate adjustment 
with suitable trimming tools, but some difficulty 
may be experienced if this method is used due to 
limited working space. Re- adjust the signal genera- 
tor to 1.5Mc /s, and tune the pointer to 200m and 
adjust TC4 trimmer for maximum signal, followed 
by TC2. Depress the L.W. button and re- adjust the 
signal generator to 200kc /s. Set the pointer to 
1500m and adjust first TC3 and then TCI for 
maximum output. Disconnect the signal generator 
and connect a suitable aerial (preferably a car 
aerial) to the aerial socket and check the perfor- 
mance. 

The aerial circuit trimmers TC2- medium wave 
-and TCI -long wave -may be then re- peaked 
for optimum sensitivity. This final 
operation may, however, be carried 
out in the car. 

The cover and chrome escutcheon 
is held in position using small self - 
tapping screws. 

Installation 
If the radio will fit the cut -out in 

the dashboard of your motor vehicle 
installation will be relatively easy. 
Alternatively, it may be held under 
the dashboard by use of suitable 
home -made strips. As mentioned 
earlier, the " bushes " fitted to the 
sides of the radio's metal cover are 
tapped for 2BA bolts, and this should 
not be any longer than tin. 

Any paint around the bushes and on 
the car chassis where the brackets are 
to be bolted, must be scraped away, 
i.e. the car radio metal case must 
make good electrical (and mechanical) contact 
with the metal frame of the motor car. The loud- 
speaker may also be fitted in any convenient 
position. 

The negative supply lead from the car radio is 
normally taken to the Al terminal on the junction 
box. Reference to the " owner's handbook " should 
indicate its location. The " short lead " shown 
coming from the suppression unit in Fig. 8 must be 
securely connected to the nearest earthing point 
on the car chassis. 
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filter unit in the negative ( -) supply lead to reduce 
the effects of electrical interference, it is also of 
prime importance that the ignition system, dynamo, 
sparking plugs, windscreen wiper electric motor. 
flasher indicators etc., are also fitted with suppres- 
sion devices. 

The ignition system, if insufficiently suppressed 
will cause a continuous clicking or popping sound 
in the receiver, and the dynamo will cause a whine 
which will increase in level when the engine is 
accelerated. 

The majority of modern cars are already fitted 
with adequate suppression devices but brief details 
are included herewith for those vehicles that still 
require suppression. The types of devices that are 
utilised for suppression of electrical interference 
are capacitors, resistors and chokes of various 
sizes. Some vehicles may have a resistance type 
suppressor fitted to the distributor, but if not it 
should be fitted in the high voltage lead that runs 
between the spark coil and distributor rotor. This 
must be fitted as close to the distributor as possible. 
The nominal resistance of these devices is 5-1 Oki/ 

Resistance type suppressors should also be fitted 
to each lead that runs from the distributor head to 
the spark plugs. Simple cut lead or clip -on type 
suppressors may be purchased from a radio dealer 
or garage. Once again, these units must be fitted 
as close to the sparking plugs as possible. 

Suppressor capacitors for the dynamo are 
normally contained in a metal can, which has a 
metal bracket for mounting plus a flying lead. The 

A P. W. "Au 

Interference Suppression 

Now, although the " Autocrat" is fitted with a 

tocrat" car radio takes its place in the fascia of a modern 
family saloon. 

bracket is securely fitted under the nearest con- 
venient earthing nut on the case of the dynamo, 
and the loose lead is then taken to the dynamo 
lite output terminal. The value of capacitor is 
normally 0.5 or luF. 

It may also be necessary to fit a suppressor 
capacitor to the ignition coil and once again this 
may be of the same type as fitted to the dynamo. 
Bolt the fixing bracket to the nearest earthing point 
and take the loose lead to the SW terminal on the 
ignition coil. 

For further information on the fitting of these 
and other devices, approach a local supplier or 
garage who will normally give assistance. 
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PREPARING Ó 

BRIAN ROBINSON. rn 
1: BASIC THEORY, RESISTANCE, OHM'S LAW 
IT is the wish of the writer to include in a series of 

only twelve articles, sufficient theory work to 
enable the reader to sit the City and Guilds of 

London Institute "Radio Amateurs' Examination" in 
November 1965. I have tried to explain the more 
difficult theory in simple language and have included 
diagrams and sketches wherever they are likely to help 
the reader. As all the theoretical material cannot be 
included in detail the reader is urged to study suitable 
text books also -and a list of suitable books is given 
at the end of this the first article. 

At the end of each article will be a series of questions 
which have been designed to help the reader; these 
will be generally of the "calculation" type, and 
answers will be given at the end of the following 
article. If the work is undertaken diligently, a "pass" 
in the examination would not be too great a reward! 

1.1 The Electric Current 
All materials are composed of Atoms. A simple 

atom, such as that of Hydrogen, consists of a central 
core or Nucleus, which carries a positive charge, and 
a particle called an Electron, which carries a negative 
charge. The electron spins round the nucleus in much 
the same way as the earth orbits round the sun. (See 
Fig. 1.) 

Electron 

Nucleus 
+ 

Ammeter 

Battery 

Fig. 1 (left): The Hydrogen atom. 

Fig. 2 (right): A simple test set -up for conductors and 
insulators. 

The Hydrogen atom is the simplest of all the atoms 
and if we were to draw a diagram of say a Copper 
atom, it would have no less than 29 electrons orbiting 
round it. If an electron can be made to leave its orbit 
and join the orbit of the electron next to it, an Electric 
Current will flow. If we make a current flow through a 
material such as a length of copper wire, we must 
supply a "force" to make the electrons of the copper 
atoms move along. This force is generally supplied as 
a result of a Chemical Reaction in a Cell or Battery. 
(The "force" can also be supplied by heating and 
magnetic effects but these will not be dealt with here.) 
Therefore, for our purposes we can consider that an 
electric current is in fact a flow of electrons. 

1.2 Conductors and Insulators 

Materials which will give up electrons easily to form 
an electric current are said to be Conductors. Those 
materials which will not easily allow an electron flow 
to take place are called Insulators. In Fig. 2 we can 
connect various substances between A and B to 
determine which are conductors and which are insula- 
tors. If no current shows on the ammeter the material 
is an insulator, if a current shows on the meter the 
material is a conductor; the higher the current the 
better the conductor. Conductors have a Low Resis- 
tance to the passage of an electric current and 
insulators have a High Resistance. 

1.3 Electrical Units 
The Coulomb is a basic electrical unit, and is 

represented by "Q ". The coulomb indicates the rate 
at which an electric current flows and therefore it has 
a time component. The unit used to measure the 
current flowing (average) in a circuit is the Ampere or 
Amp., which is denoted by "1 ", and this is given in the 

expression I= 
Q 

where Q is in coulombs and T is in 
T 

seconds. 
We can also see that 1 coulomb of electricity passes 

when a current of 1 amp. flows for 1 second, or from 
the above expression: 

Q =IxT 
If a current flows through a conductor, it can be 

increased by increasing the Potential Difference across 
the ends of the conductor, i.e. a greater Electrical. 
Pressure has to be used to "push" the current round 
the circuit. Potential difference or- electrical pressure 
is measured in Volts. Therefore to increase the 
current flowing through a conductor, the voltage 
across its ends must be increased. 

All materials do not allow a current to flow through 
them with equal ease (see 1.2) and they can be said 
to possess different amounts of Resistance to the flow 
of an electric current. The unit which is used to 
measure this resistance is the Ohm. 

1.4 Ohm's Law 
The scientist Ohm discovered arelationshipbetween 

voltage (E), current (I) and resistance (R). The circuit 
shown in Fig. 3 can be used to demonstrate (N.B. not 
prove) the results he obtained. 

Fig. 3: Arrangement for demonstrating Ohm's Law. 

A resistance of say 2 ohms is connected to batteries 
of various voltages, the battery being connected to 
AB. An ammeter measures the current flowing through 
the resistance and a voltmeter measures the voltage 
appearing across the resistance. Values of I and E are 

E 
recorded, and also values of - are worked out for 

I 
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each set of readings. The results are tabulated as 
shown in Fig. 4. 

FIg. 4: Typical 
values to indicate 

Ohm's Law. 

E 
E I - 

I 

2V lA 2 

4V 2A 2 

6V 3A 2 

8V 4 A 2 

E 
It can be seen that - gives a constant result of 2, but 

we also know that the value of the resistance R was 
E 

2 ohms, so it appears that R =- and thus if E and I 

are known R can be calculated. The equation can also 
E 

be written as I =- or E =I x R. 
R 

Thus if any two of voltage, current and resistance 
are known, the third can be found. Ohm's Law can be 
stated as follows: "the current flowing in a circuit is 
directly proportional to the applied Voltage and 
inversely proportional to the Resistance". When 
Ohm's Law is applied the voltage must always be in 
volts (not kilovolts, millivolts, etc.), the current must 
always be in amperes (not milliamperes, etc.), and 
the resistance must always be in ohms (not megohms, 
kilohms, etc.). 

3n 211 

(a) ti 
R 50 

2n 3n 50 

(D) 

R = ion 

Fig. S: Examples of resistances in series. 

1.5 Resistance in Series 

If two resistances are connected in Series as shown 
in Fig. 5a, the total resistance, R is equal to 

R1 + R2 
in this case R =3 +2 =5 ohms. 

In Fig. 5b three resistances are connected in series 
and the total resistance, R, is 2 +3 +5 =10 ohms. 
(N.B. -Ohms are generally represented by the Greek 
letter Omega, Si) Therefore for any number of 
resistances connected in series the total resistance is 

R= R1- I- R2+R1 +R,+... . 

1.6 Resistance In Parallel 
If two resistances are connected in parallel, as 

shown in Fig. 6a, the total resistance, R, can be found 
by using the expression 

121x 122 
R- 

R1+R, 

(a) 

November, 1964 

an 

60 
Fig. 6: Examples of resistances in parallel. 

2x3 
Thus in Fig. 6a, R = -=l 2 Q. 

2 +3 
If three or more resistances are connected in 

parallel, the formula used to determine R is 
1 1 1 1 

R R1 R, R, 
1 

or R= 
1 1 1 -+ -+ -+ ... . 

R1 R2 R, 

Thus in Fig. 6b R= -1 O. 
i =1 =i 

For resistances connected in parallel, the 

20 2n 

total 

R =1.2 +2 -3.20 
3n 

Fig. 7: Examples of resistances in series /parallel 
connection. 

(a) 

(b) 

2amps 

(c) 2c 

6 Volts 

Fig. 8: Arrangements to rind the power dissipated by a 
resistance. 

effective resistance, R, is always less than that of the 
lowest value resistance in the circuit. 
1.7 Resistances in Series /Parallel Arrangements 

The resistance of a series /parallel arrangement such 
as that shown in Fig. 7 can easily be found by finding 
the resistance of the parallel connected resistances and 

-continued on page 631 
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a midget 
ANTENNA 

for the DX bands 
by D. GIBSON G3JDG 

THF miniature antenna, like the perfect v.f.o. 
will always rate high in the dreams of any 
amateur or shortwave listener. From time to 

time various ingenious approaches have been made 
to clip off the precious inches and yet still preserve 
the effectiveness of the antenna. Discussion with 
other amateurs tends to indicate the opinion that if 
element lengths are reduced then something must 
invariably suffer. 

Either the radiation resistance drops to a ridicu- 
lously low value or the bandwidth is microscopic. 
Often such a system is difficult to load or exhibits 
a very high standing wave ratio. 

The handbooks and theoretical text books do 
not appear very eager to praise the undersize 
antenna either and usually give diagrams and dis- 
cussions on systems of the " correct length ". They 
take a piece of wire say half a wavelength long and 
suspend it by some miraculous means so that it is 
held in mid -air with no supports at either end. (To 
introduce any supports might interfere with the 
polar diagram so they conveniently dispense with 
them!) 

This wire is then situated some half wavelength 
high completely in the clear and over a wonder- 
fully efficient earth- probably an empty 50 acre 
field on top of a hill. 

All the time the amateur is reading this he is 
thinking about his back garden some 30 feet long 
at best, the telephone wires nearby, a metal shed in 
a neighbours garden etc., and wondering how to 
make the best of it all. 

The writer is one of such creatures and the main 
interest centres on the 20 metre band 14,000 - 
14,350kc/s. The dipole length for this band is some 
34ft. long but in order to " give it a chance " it 
needs to be 34ft. high as well. This implies at least 
one 35ft. mast and possibly two, or some form of 
extension pole attached to the side of the house - 
see Fig. 1. 

Those who frequent the 20 metre amateur band 
will know that these days a dipole will not always 
prove a particularly suitable aerial. Not that it is 
inefficient, nor to imply that there are amateurs 
who cannot work DX with a dipole on twenty. 
However if one does use this simple system today 
then it will have to compete with shiny new 3 -ele- 
ment beams (often commercially made and pre - 
adjusted) 4- element beams and cubical quads etc., 
not to mention the hundreds of watts p.e.p. of side - 
band that is often pumped into them. 

On the other hand there are many who would be 
thankful if they could erect even s dipole but who 
are unable to do so on account of available space 
or neighbours who object to various objects waving 
above the skyline. It is for just such a need that 
this article is intended. 

It was reasoned that although the text books and 
more learned brethren may be quite correct in their 
scepticism of pruning element lengths it was a very 
real fact that mobile stations with their short 
loaded whips were busy working half the world. 
This, be it noted. with element lengths that were 
not so much pruned as massacred! I 

Fig. 1: Two variations on the aerial apparently necessary 
for efficient reception on 20m. 

It was decided to pursue this line of thought and 
see how far it could be developed. 

Basic Design 

The maximum length was set at 8ft. and since 
this was to be a vertical would require no space 
at all other than the diameter of the element itself. 
(Owners of tin. square gardens please note). Accor- 
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dingly an antenna was rigged up as per Fig. 2. 
The 8ft. element was made as follows; a 9ft 

bamboo pole about 1 -1 in. diameter was 
covered with an 8ft. x 6in. length of baking foil. 
The pole was merely rolled in the foil rather like 
rolling a cigarette, and this was held in place by 
small pieces of p.v.c. tape. 

The whole assembly was then once again rolled 
in a long piece of polythene sheeting to protect it 
from the weather, the polythene being held in 
position by attaching a spiral of p.v.c. tape. 

TABLE I. 

Band 
Mc /s Coil Dimensions 

7 19 turns Tap 3 turns from earth. 

14 8 turns Tap 2 turns from earth 

21 6 turns Tap II turns from earth 

Fig. 2 (left): The theoretical set -up for the basic antenna. 
Fig. 3 (right): The element may be attached to a shaped 
piece of wood for simple erection in any convenient plot 

of ground. 

The result is an element which is weather -proof, 
Iighter than the same diameter aluminium tubing, 
cheaper and will " give" in the wind. It may, if 
required, be fixed to an 18in. length of l f n. x lin. 
wood and stuck in the ground wherever is con- 
venient (Fig. 3). 

Note also, that it will require no unsightly guy 
wires either. The capacitor in Fig. 2 is 100pF, and 
the coil consists of some 26 turns of 16s.w.g. tinned 
copper wire on a 2in. ceramic former spaced the 
diameter of the wire. 

It was found, much to the writer's joy, that by 
shorting out some of the turns, i.e. varying the 
inductance and also the tapping point of the co -ax. 
that the element could be tuned up and loaded 
with a low s.w.r. on 7, 14, and 2lMc /s. (See 
Table 1.) 

A tentative call on 14,040kc/s brought a 599 
report from OESXXL in Austria and this was with 
the antenna propped up against the wall of the 
bouse. Note that a dipole on this band would be 
34ft. long and 34ft. high. By contrast, the present 
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antenna was 8ft. long and about 3in. (three inches) 
off the ground. 

Adding the 2nd Element 
Fired with enthusiasm the next obvious line of 

experiment appeared to be the addition of another 
element to make it a sort of 2- element miniature 
vertical beam and another element exactly the 
same as the first was manufactured. This was 
spaced some 7ft. from the driven element and the 
coil was wound on the lower end of the actual 
bamboo pole itself. (Not the best of low loss coil 
formers). 

This coil consisted of 12 turns of 16s.w.g. tinned 
copper wire and the capacitor was a 140pF. The 
grid dip oscillator indicated that this combination 
could be resonated from 13- 15Mc /s. Thus it 
could be tuned as a director or reflector. 

Setting Up 
Method of setting up was first to tune the driven 

element to 14,050kc/s since c.w. was the prime 
interest. This was done with the aid of a transis- 
torised g.d.o. Then, the parasitic element was tuned 
as a director. In the event of no g.d.o. being avail- 
able, the parasitic can be roughly tuned by ear, 
and tuning the capacitor C2 Fig. 4 with an 
insulated screwdriver, signals can be peaked or 
attenuated some two S- points. After this, all that 
remains is to adjust the tapping point of the co -ax 
for minimum s.w.r. 

Fig . 4: The arrangement 
used in the setting -up 

procedure. 

'-I 

As with all aerials of this type a good earth will 
make a difference to performance. The earth used 
for the experiments with the prototype consisted 
of two 6ft. lengths of ¡in. diameter copper pipe 
driven 5 }ft. into the ground 6ft. apart and bonded 
together by a length of 7/029 wire. 

This is far from being an ideal earth and better 
results might be possible with an improved earth- 
ing system. Note that there is a heavy gauge wire 
from the parasitic to the driven element and the 
whole system is earthed at this one point (Fig. 4). 
Results 

Results so far seem encouraging, but a longer 
period of trial is needed before any definite con- 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1964 PRACTICAL WIRELESS 

elusions can be reached. A CQ call brought 599 
from UA1KAG in Leningrad and with the beam in 

the same position a 569 was received from IISCI 
in Italy indicating a 3S -point difference. The s.w.r. 
appeared reasonable from 14,010- 14.070kc/s. 

In the first few days of operating, some 13 

countries have been worked with the worst report 
of 579 when the beam was peaked and DJSDR 
reported 5 and 8 on 'phone. Note this was on 
14,200kc /s whereas the system was lined up and 
adjusted to work on 14,050kc /s. This antenna 
system will not compete with say a quad, but where 
space is at a premium it will enable a respectable 
signal to be radiated. 

The above results were obtained with the beam 
propped up against the side of the house wall not 
4in. off the ground, most unfavourable conditions. 

Further Suggestions 

There is ample room for further experiment, the 
spacing of the elements for instance. The spacing 
of 7ft. used proved successful, but may not be 
optimum, and increasing it to loft. proved detri- 
mental to performance. 

A further line of thought would be the addition 
of another element to make a 3- element beam 
(director, driven element, and reflector). Or perhaps 
the third element could be arranged as per Fig. 5. 
The two parasitics arranged to tune as reflector or 
director with a small relay. In this way, the beam 
would be rotated electrically. 

Capacitor A would be tuned as a director in 
each case then the relay could be energised and 
capacitor B adjusted to tune the element as a 
reflector. 

For those who like their information compact, 
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D D/E R D.orR D.orR. 

D/E 

Fig. 5: Providing a third element. 

the details of the driven element are shown in 
Table 1. These figures will vary depending on 
proximity to earthed objects, efficiency of the 
earthing system etc., but will provide a useful 
starting point and guide, after which the system 
can be adjusted for peak performance under actual 
local conditions. 

The author would be very interested to hear 
from readers experimenting with aerials along the 
lines suggested in this article. 

Preparing for the R.A.E. 
-continued from page 628 

then adding to this the value of the series resistance. 
Thus, in Fig. 7 the value of the parallel resistances is 

R1xR2 2x3 
R= - -1252. 

R1 +R2 2 +3 
Add to this the value of the series resistance to 
obtain the total resistance. Therefore total resistance 
1.2 +2 =3'2Q. 

=NM 
Imo 10V 

T 
411 

Fig. 9: Circuit for Question I. 

1.8 Power 
Power is the rate of doing work and its unit, in 

electrical work, is the Watt, which is denoted by W. 
W =IxE 

or by substitution from Ohm's Law, 
W =12xR 

E2 
or W =- 

R 

Three ways of finding the number of watts dissipated 
as heat in a resistance are shown in Fig. 9. 

In Fig. 8(a) W=I xE= 2x3 =6 watts. 
In Fig. 8(b) W =I2xR =4x2 =8 watts 

E2 36 

In Fig. 8(c) W= -= -=18 watts. 
R 2 

Question I 

The answer to the following questions will be given 
at the end of next month's article. 

In the circuit diagram given in Fig. 9, calculate) 
1. The total current drawn from the battery. 
2. The voltage appearing across the 6 S2 resistance. 
3. The power dissipated by the parallel connected 

resistances of 2 52 and 4 n. 
4. The power dissipated in the entire circuit. 
5. The current flowing through the 4 resistance. 

Recommended Literature 
(a) "The Amateur Radio Handbook" -Radio Society 

of Great Britain. 
(b) "A Guide to Amateur Radio" -Radio Society at 

Great Britain. 
(c) "The A.R.R.L. Handbook" -The American 

Radio Relay League. 
(d) "Physics and Radio " -M. Nelkon. 
(e) "Foundations of Wireless"-M. G. Scoggie. 

Part 2 Next Moreb 
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Twin Triode Two 
TWO -VALVE PUSH -PULL AMPLIFIER 

T HIS amplifier was designed to obtain reason- 
able volume and quality for a small outlay. It 

uses two twin triodes in a simple circuit, only 
consumes 25mA h.t. and has adequate gain for a 
crystal p.u. The first stage is half a 12AX7 in a 
conventional amplifier circuit and the output is fed 
to the other half of the valve which is wired as a 

3BY A. C. ROD ZF73 

" concertina " phase splitter. The outputs from this 
are fed to the two halves of a 12BH7 twin triode 
arranged in push -pull. 

Components 
The majority of components are not critical but 

the phase splitter is rather important. R7 and RS 

R3 
39k11? 

R7 
47kf1 

iw 

11111111 
L1 

C8 C9 

6pT T2pF 350V 350V 

C70 
pF 

BOA base 

Coaxial input 
_aócket 

C40. Cj0.05pF C3. 
16pF 
275V 

MR1 

E250/C50 

400VI 400V TI 

VR2 
2MII 

R1 R5 
56kR C2 47k/1 

2 
SpF 1W 

5V 

C7 
0.05pF 400v 

Fig. I: The simple two -valve circuit. 

AC. 
mains 

COMPONENTS LIST 
Resistors: 

RI 5.6kQ R7 47k0 5% IW 
R2 220kD. R8 100kû 
R3 39k52 R9 100kû 
R4 2.2M52 RIO 50052 2W 
R5 47k52 5% I W RI I 82052 5W w.w. 
R6 4.7k 5% 
All +10%1W carbon unless otherwise stated. 
VRI IMO potentiometer with d.p. switch, SI 
VR2 2Mí2 potentiometer 

Valves: 
VI 12AX7 V2 I2BH7 

Transformers: 
TI Mains transformer. Secondaries: 250V 

50mA; 6.3V 2A 
T2 Output transformer. Primaries: 800052 

anode -anode centre- tapped. Secondary: 3 
or 1552 

Capacitors: 
CI 220pF paper or mica 
C2 25µF 25V electrolytic 
C3 16µF 275V electrolytic 
C4 0.1µF 400V paper 
C5 2µF I2V electrolytic 
C6 0.05µF 400V paper 
C7 0.05µF 400V paper 
C8 8µF 350V electrolytic 
C9 32µF 350V electrolytic 
CIO 16µF 350V electrolytic 

Miscellaneous: 
LI 20H 2OmA smoothing choke 
MRI E250/C50 250V 50mA half -wave metal 

rectifier 
SI Double -pole on /off switch (on VRI) 
Aluminium chassis. Two B9A valveholders. Tag 
strip. Coaxial socket, grommets, nuts, wire, etc. 
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BRAND NEW AM /FM (V.H.F.) RADIO GRAM 
CHASSIS AT £13.13.0 (Carriage Paid) 

Chassis else 15 z 65 z 5410. high. New manufacture. Dial 144 z 4(n In 
2 colour., predominantly gold. 200 -250v. A.C. only. 
Pick -up, Ext. Speaker, Ae., E., and Dipole Sockets. Five push buttons - 
OFF, L.W., M.W., F.M. and Gram. Aligned and tested. O.Y. Transformer. 
Tone Control. 1000.1900 M.; 200 -550 M.; 8848 Mc /s. Valves EZ80 rect.; 
ECH81, EPOS, EABC80. EL84, ECC85. 
10 z Stn. ELLIPTICAL SPEAKER 25 /- to purchasers of this chased. 
TERMS: (Chassis) 68.10.0 down and 6 monthly payments of 52.4.0. Cheap 
Room Dipole for V.H.F., 12/8. Feeder ed. per yard. 
ALTERNATIVE DESIGN. L.W. 1000 -1900 M.; B.W. (9.16 Me /e); M.W. 
190.475 M.; V.H.F. B7-100 Me /s.; Gram position. Otherwise similar to 
above chases. Price 219.15.0 (carr. paid). TERMS: 13.19.0 down and 
6 monthly payments of £2.4.0. Circuit diagram 2/6 

PUSH -PULL O.P. 
AMPLIFIER £5.5.0 

(6 /- Carr.) 
Brand new 200.240 A.C. maim 
Bar, treble and vol. controls. 
with valves &ZSO, E0083 and 
2 -ELM giving full 8 w. Chases 
12 x 35 x 31in. With .p. trap. 
for 2 -3 ohm speaker. Front panel 

(normally ,sewed to chards) may be removed and used as -Eying penal" 

LAFAYETTE BRAND TAPE 
FULLY GUARANTEED AT RECORD LOW PRIM 

MYLAR BASE P.V.C. BASE 
Sin Double play , 1,200 ft 15/- gin. Standard play 600ft... 8/6 
51in. Double play, 1,800ít 22/8 Olin. Standard play, 8501k 11/8 
71n. Stand play, 1,20011... , - 12/6 ACETATE BASE 
71n. Long play. 1,8006k- - - -. 19/6 Sin. Stand. play, 600ft. .. 6/- 
71n. Double play, 2,4001E SS/- Sin. Long Play, 900ft. .... 101- 

651.. Long ploy, 1,200fí. ,. 12/6 
TRIPLE PLAY 7in. Long play, 1,800ft .. 16/- 
Sim 45011. .... »... » 18/9 MESSAGE TAPES 
41n. 90011.,.» 28/6 Mn. Stand., 1504....»» 11/6 

1514. 1,800ft. 42/8 Stn. L.P., 226ft 4/11 
Stir 2,400ft 66/- Sin. D ., 3004 7/6 
71n. 3,600ft. (IIUboxed) .... 76/- gin. Triple, 600ft 14/- 

7. a P. 1/. extra per reel; 4 reel and over Poet Free 

SELF- POWERED VHF TUNER 
CHASSIS. Covering 8 6-96 Mc/s. Mollard 
permeability tuner. Dime. 8 z 6 x 
Bio. high. Valves ECC85 and 2- EF89's 
plm 2 diode, with EZ80 rectifier. Mains 
transformer. Fully wired and tested 
ONLY 68.17.0 (carr. paid). Boom dipole 
12/8. Feeder Od. per yard. 

8- TRANSISTOR 
PORTABLE - Fully Built 
The " SCALA" for only 67.10.8 sen. 
paid. 8j z 2 z 641n, high. Choke of 
colours. Bexine. M.W. and L.W. 
Ferrite aerial Battery 2/9 extra. Printed 
circuit. Nicely styled. A professional 
job Min. speaker. Fully tunable M.W. 
and L.W. Superhet circuit. 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (96 range) 90v. 15 mA and 1.4v. 125mA 
42/11 (41- poet). 200.250v. A.I'. Also for 250mA, 1.4 v. and 90v. 15mA at 
same price. Two separate units to replace existing batteries, 4 z 25 z 21ín 
and 3 z 2k o 10n. 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STAYED. TESTED BEFORE DESPATCH. Delivery by return. 
Terms available on Items over 66. Send in (stamps will do) for 20 page 
illustrated catalogue. C.O.D. 2/- extra. 
ALL ITEMS GUARANTEED 1S MONTHS. VALVES 3 MONTHS 
Regret overseas orders cannot be executed. 

GLADSTONE RADIO 
NOTE NEW ADDRESS:- (CLOSED 
88 ELMS ROAD, ALDERSHOT, Hants. MON-) 
(2 min. from Station and Buces). Aldershot 22240 

"REALISTIC 
ff 

`SEVEN' 
7 Transistor euperhet. 350 
Milliwatt output, 4 -inch speaker. 
All components mounted on a 
single printed circuit board 
size 51 z Siin. In one complete 
assembly. Plastic cabinet, with 
carrying handle, else 7 z 10 x 
3iin. External Socket for car 
aerial. Ferrite rod aerial. 
Price for the complete parcel 
Including Tranuetore, Cabinet, 
Speaker, etc. and full Con- 
struction Data: 6G.' 9.6 P. A P. 4/6. 7rriJ1 7 

PP9 Battery 3/9. Data and instruc- 
tions separately 216. Refunded if 
you purchase the parcel. 
Any parts supplied separately. 

4 TRANSISTOR 
MINIATURE PUSH -PULL 

AUDIO AMPLIFIER 
HIGH IMPEDANCE 

PRINTED CIRCUIT. din, x 23in, 1jlu, over transformera. Output for 
3 -ohm speaker. Suitable for microphone, record player. guitar and 
Intercom. 9 volt battery required. Frequency range 100 cps. to 25 Rep. 
Push -pull output class B. Instruction sheet provided. Fully wired 
ready for nee. Two types. 200 mw. 29/6; 1 watt, 41 / -. P. 0 P. 2,6. 

SINGLE RECORD PLAYER 
USING EMI DECK 
AND PICK UP 
4 speed, 200/240 v A.C. Valves, rectifier 
and ECL82. Cab. else 12 x 114 x bi in 
attrac. coloured imitation leather finleh. 
Takes 7' ds 10' recorde. 6719.8 care. paid. 

ALTERNATIVE TYPE OF SINGLE 
RECORD PLAYER available. lung 
BBB G177 motor and pick up on one 
plate. Valves IIY86 and IICL82. Cab 
size 135 x 13 x 65ím, red or blue rexlne. 
Takes 7 1n, 10 in. & 121n, recorda 
Price 18.9.8. caer. paid. 

PROTECT AGAINST FIRE. AUTOMATIC FIRE 
ALARM 

122°F. Meas S 9} x 1 
panstswes rennin 

ure, j y7 
(Poet 2/.). Or in Kit Perm with ealmr.Mk 
Bi -metal contacts 27/6- (Poet 644. 

21 WATT AMPLIFIER 
Our pAee ONLY 66/- (poet 0/-); a few hmdred °MT: vabiew1111112 ód; 
EL82 with metal rectifier: S a a r 151n high (biro oves EL89). Mtldf 
trans. and o.p. with vol. and tone controls; on-off; wax. input. 

GRAMOPHONE AMPLIFIERS AND PLAYERS 
14 watt type. With 61n. x 4in. speaker. Baffle 134 a 74M. 200 -240v. A.0. 
ECL82 and Rectifier. Tone and Volume On¡o(t swite.. Two knob.. Reedy; 
to play, 49/6, post 6 / -. 
4 watt type. Valves UY85, 0780 and UL94. 204.240v. A.0. Curved, 
baffle 131 z 7j1a. (Sirs. speaker), 3 front controls; bas, treble, moft ol.) 
00 / -, post 5/-. Double wound mains trap former. i 

Cabinet to fit either type with plain motor board 83 cur. p4. 
record player In beautifully styled cabinet, fully built (NOT TM 
610.17.8, with 1JA14 4 -speed autochaugcr, or with Garrard Aato.l1e 
4 -speed eutochanger, 011.6.0. 
Single player in Cab., 134 x 13 x 641n. BOB, .. Monarch, 4 -speed deck, 

QUALITY PUSH -PULL OUTPUT AMPLIFIER 
Chassie 10 x 70 x 71ím high over trans. Used, guaranteed and In excellent 
order. New valves EZ40, ECC83 and 2 x EL41; 8 watts. Maim Irma.: 
tapped 200 -250 volts. O.p. Trans for 3, 8 or 16 ohms. Choke ®oothlbó 
On /off /vol. and tone control. For tuners, Record Player, ete. 9i]1Li 
P. A P. 8 / -. We can modify for Guitar input for 16/- extra. 

TAPE RECORDER AMPLIFIER 
Fully built. Front panel 124 z 3ín. Chassis use 104 x I x 41n VeNniWYMii 
ECC83 and 2EL84. Controls (1) 5010. Vol.. (2) Tuner/P.O. Vol. (g) 

i 

back or monitor. (4) Tone. 2 jack socket, for Tuner /P.17. and RD 
for superimpose. Separate power pack containing transformer and nottlamt 
For Collaro studio deck only. Price 68.14.0 (6 /- P. A P.). 

4-SPEED AUTOCHANGERS 
B8R -ÚA14 
GARRARD AUTOBLIM 
STEREO 
AUTOBLIM DB LUXE ATO 
STEREO 

Clan. 8/. Leah 

13 x 8 In. LOUDSPEAKER 49J8 ttirF6et. 
Three ohm. Ceramlo magnet of latest type. BRAND NEW. 

HEATER TRANSFORMER 
Maim input giving 6.3v. 2 amp. Size 25 x 2 x lin. (21m. over winótiup, 
6/6 ea. Lem 10% for 12, or 20% for 50. 1. A P. 2/- for 1 to 0, pad free 
mere than Mx. 
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A SIMPLE EXPLANATION OF 

TRANSISTOR RADIOS 
FOR THE APPRENTICE ENGINEER 

November, 1964 

Starting with a description of 
the basic properties of semi- 
conductors, the action of a 

transistor is explained in de- 
tail and without recourse to 
complex mathematics. The 
circuits used in transistor 
radios are described, and the 
techniques for servicing 
these sets are considered. 

CONTENTS INCLUDE: 
Semiconductor materials; Tran- 
sistor action; Transistor circuits; 
Servicing, etc. In all, seven chapters 
with the emphasis always on practi- 
cal considerations. 

U.K. PRICE 5/- 
Published by Mullard Ltd. Get your 
copy from your radio dealer or 
send remittance with direct order 
(Postage and packing 6d. extra). 

MOLLARD LIMITED - DEPT.B. - MULLARD 

HOUSE TORRINGTON PLACE LONDON WC1 

MVM 1021 

"THE CONSTRUCTOR'S PARADISI" 

BEAR HUDSON LTD. 
63 GOLDHAWK RD, SHEPHERD'S BUSH, LONDON, W.12 258t 

Also at I I JERDAN PLACE, FULHAM LONDON, S.W.6. Phone: FUL 3405 

BEST OF ALL 
B.H. "HI -F1 14" 
with integrated 
tone controls and 
mix facilities 

A real break -through in hi -fl value! This superb amplifier 
designed by Dr. W. J. May incorporates valuable features 
including two high gain inputs, each with its own volume 
control to permit mixing! Multiple neg. feed -back loops 
can be varied. Robust design using quality components 
means dependability at all times. Frequency response - 
25 5,000 c/s ±2dB. Separate bass and treble cut and lift 
controls. Output 3 or 15 ohms. With punched chassis, 
elegant escutcheon plate, valves and instructions. 

FANTASTIC VALUE AT THE PRICE! 
Complete kit of £9.9.0 Built and 
parts as described tested 

Fitting metal rover with handle. 32/6. £11.11.0 

TSL TRI -CHANNEL MIXER 
Newly designed, with improved circuitry and fully 
transistorised. 3 separate input channels permit correct 
matching of high or low impedance inputs. Output 
suitable for every type of recorder or hi -fi amplifier 
system. Battery contained In rose- copper finished ca 
Noiseless in use. No distortion. A "must" for every 
serious listener. Superb value. 
Leaflet available. 57/6 

"HIGH LIGHT" 
MAGNIFIER 
Wide livid. good n 
!Ration. With protect iv 
wallet cover for kecp!u_ 
in pocket. Useful f:r 
micro assembly work. 
od value at 4 /II 
VAST STOCKS OF 
COMPONENTS, 
BATTERIES, ETC. 
ALWAYS AVAILABLE 

COMPONENTS - HI -FI - BOOKS - SERVICE 
24 -HOUR MAIL ORDER SERVICE with all goods guaranteed. 

FREE POSTAGE on orders over 20/ -; add 1/- postage it unyder. 
LOWEST PRICES FROM BULK PURCHASING AND MANU- 
FACTURING. 

BERNARDS BOOKS FOR 

TRANSISTOR CONSTRUCTORS 
5 ,i 

1 ß3 9 V pmeramvr e cu ail - 
TV set using simple PoSl 1-/PC 

mods. 

1841'ested 
Transistor Cir- 2 6 mite using Modules. 

Pc -r nor 

185 tested Shortwave 5 Receiver Circuit uaiag - 
O 

MATS. 

1 86 Tested Duper 
nmun ça- 6 I- 

teyneReceiver Circuits Pou it,, 
using MAT,. 

lid. for full catalogue of Bernard. 
Radio Rooks. We stock the Parts You 
Need for the Cicuits too! 

"KEY- LITE" 
A `Must' for Motorists 
MAKES IT EASY. A novel 
key -ring with modern style 
light attached (solid plastic 

isel for lighting up keyhole 
r, doors, etc. Gives good 

light. Complete with bat- 
ter talout lit 10 6 

ALL SINCLAIR DESIGNS, MICRO -6, SLIM- 

A SUPERB FM TUNER 
Extra sensitive vi renit for fringe and difficult a 

re Variable tuner. should be used with nothing hut the 
finest hi -fi equipment. Has range power and stability. 
Full AFC. etc. For building or available complete. 
Leaflet available. 
Pauli Po' buildid9 

£14.2.1 
Ready Neill 

r nrr (o awl 1, 4 ,1 

TSL "AUDIO HEART" 
A VERSATILE HI -FI TRANSISTOR AMP. 

Lses e x slit transistors wine li x OI'CI iu push -Pup t, 
give full watt output at 3 -5 ohms. Input sensitivity 
.; to IOmV for 1 w. mut. Operating voltage -6V.: 
It' x il' x 1.2'. Response 00- 10,000 cis. +3 dB 
This superb amplifier is characterised by exceptional 
stability, providing full output at np to 112'F, 
Available ready for bumbling yourself. or 
Guaranteed. With transistors, transformers, etc., etc., 
and inutruvdliVILD 

IT l'OR 52/6 
LINE, X -10, ETC. IN STOCK. ,,,,,,, And rstrd 59/6 

Orders by post to BEAR HUDSON LTD., Dept. PW6, 63 Goldhawk Rd., London, W.12 

MAKE YOUR CRYSTAL 

P.U. REAL HI -FI WITH 
THE TSL CONSTANT 

VELOCITY EQUALISER 

This re- 
markable 
new Toi, 
develop- 

abulr 
qu alit 
almost as 

good as the 
finest profrs- 

nnai mac- 
noble pick -ups to be obtained irnt,l 
crystal o is types. With it, even 
cheap record ord players become first-elase 
instruments. With good equipment 

cults are astonishing. Ideal for Rs. C., 
Collar, Garrard and Acos. With Me_ 
for mono or stereo. 3 years' 38i. 
gnarantee. Heady for use. 
Thousands sold. POST FREE 

TRANSISTOR OPPORTUNITIES 
OC.71- special nue,, 319; OC.45, 510; 
00.44. 6 / -; 00.169, 8/ , MAT 100 or 
120. 7/9; MAT 101 or 121. 8/8; ADT.140 
wn h 5,111 1114 t cult 15/ -. 
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Smoothing 
choke 

Coaxial Push -pun 
input output 

socket 'transformer 

To anodes 
of V2 

To C8.. 
and R7 

To junction 
of L1,R11 

To C9 +ve 
and Rtt 

V2 
12BH7 

Connection 
to chassis 

fIIlllllllln 

To tags on 
receiver side 

of on -off switch 

Fig. 2: The above -chassis layout of the amplifier 

also R8 and R9 must be as accurately matched as 
possible or the output will be unbalanced, with 
distortion. 

The cathode bias resistor in the output stage is 

pVlurne control 
and On /Oft 

r switch 

Mains - 
transformer- 

undecoupled and thus introduces some negative 
feedback. 

Tone control 

To TI 
primary 

-continued on pogo617 

ReMClfler 

t 

I:If1gl "'P 

Coaxes 
input 

socket Toll. 
Rt,sec, 

To T2 
primary 
taps 

Tort 
6.3V 
tag 

To 

Tags markeeMCare 
earthing points 

to chassis 
R5 

Fig. 3:- The- underchossis- wiring diogratn. 
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TV 

RADIO 
SHOW 

Earls Court, August 24- September 5,1964 

November, 1964 

Practical Wireless Report 

* A summary of new models seen at 

Earls Court and the trade exhibitions 
around London, and notes on design trends 
and features. 

* The tables list new models only and do 

not necessarily represent the complete 
range of the makers concerned. 

* For details of all the new TV sets, refer 

to the November issue of Prcctical 

Television. 

Transistor Po 
TENDENCY of most manufacturers has been to 

concentrate on improved quality rather than a 
reduction in size. Several makers now market 

portables that are more applicable to a static site 
-fit to grace any sideboard -yet light and 
completely self -contained. Facilities available have 
been greatly extended. 

There is no lack of tiny sets but most of these 
were to be found in the " splinter shows " of 
imported goods scattered around London. Lightest 
was a medium wave only matchbox sized receiver 
with an eight- transistor circuit, weighing only 4oz. 

Most comprehensive was probably the Perdio 
Marco Polo with six short wave bands, long, 
medium and v.h.f. bands -the latter covering the 
international range -three aerials, two tuning 
controls, tuning meter, a.g.e., a.f.c., b.f.o., wide - 
range separate tone controls and a host of 
specialist facilities. 

In general, more concentration was on band 
coverage with short waves (in readiness for the 
Olympics, some makers stated), v.h.f., Luxembourg 
bandspreading and even Radio Caroline marked 
on the dials of at least two of the models we 
inspected. New types of transistor have made for 
tighter tuning and consequently a better look to 
most dials and pointers. 

Tape sockets and car radio aerial cut -out sockets 
are now accepted inbuilt features with most 
responsible manufacturers. Several makers 
featured the portable that doubles as car radio 
with the addition of a simple bracket and 
connector. 

Micro -miniaturisation has entered the domestic 
radio field and was a feature of some Stella 
portables. Larger, flatter and more powerful loud- 
speakers have improved quality all round. 

rtable Radios 
Of the "special" gimmicks one was the STC 

mains -operated charger and rechargeable battery 
which K -B were adding to their Carioca and 
Regentone to their Regenteener model at no extra 
charge for the show period. Value is put at 30s. 
Then there was the G.E.C. camera portable at 
19gns., advertised as the first camera that receives 
Luxembourg -which could equally well be the 
first receiver taking colour pictures! 

Camera -like, too, were some of the Japanese 
imports, while the German models and a few of 
the American range tended to be more severely 
functional and at least three of these claimed to be 
the best in the world. 

Of these, the receiver which is probably of most 
interest to Practical Wireless readers is the Braun 
T1000, a 13- waveband portable with all the 
features and specifications of a communications 
receiver. Imported by Argelane Ltd. at £195. 

Space limitation precludes a coverage of the 
many imported innovations. For example, Sharp 
Sales and Service had over 20 new models in their 
personal portable range from Japan. Practically 
every variation in price and facility could be seen 
in the foreign shows, one small pocket set even 
having provision for multiplex stereo! British 
manufacturers tended to be more conservative. 

On our rounds of the splinter shows we several 
times overheard strong criticism by dealers, public 
and Press of the imports that could not be backed 
by adequate service information. One salesman 
dared to tell us that the model we queried was so 
cheap that it " was hardly worth repairing ": 
another stated that all repairs could be handled 
by the importing agents. Readers should he 
warned -check on after -sales service facilities 
before buying. 
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Model 
ACE Promenade 
ALBA 939 0fympk 

TRANSISTOR PORTABLE RADIOS 
Wavebands Price Notes 
L.M. 104 gns. Carrying case and earplug El 5s. extra. 
L.M.S. 18 gns. High "Q" ferrite aerial plus telescopic. 6 x 4 in, speaker Two - 

speed tuning for Lux bandspread. 
ACME .A/ax Empress TR330 L.M.S. C14 Leather case, earpiece. Car ae. socket. Fine tuner. 
BUSH TRII2 L.M. 21 gns. Car ae. socket. Tone control. 6 x 4 in. speaker. 7- transistor. 
BANG i OLUFSEN Beolit 611 L.M.S.FM C33 12s. Ext. ae.; ext. L.S., Gram and T/Rec. sockets. 9 a 5 in. speaker. 

M/C meter (tuning or battery condition). Ferrite rod and whip 
aerials. 

8iolic Teens L.M.FM 18 gns. I '4W output. 7 x 5 in. speaker. Sockets as Ell. 
COSSOR CRI341T L.M.FM 24# gns. Push -button. 4in, speaker. Telescopic ae. 9 transistor. 

CR7243T L.M.S.FM 38 Ens. AFC. Light -Flash battery state indicator. 4 in. speaker. 10 tran- 
sistor. 

DENHAM 8 MORLEY 
Sonocolor Clipper L.M.S. 194 gns. Push -button. Tuning /Battery meter. 6 x 4 in. speaker. 
Sonocolor Rhythm M.L.FM 24 gns. 9 transistor. Omni -directional aerial. AFC. Tone control. 6 x 4 in. 

speaker. 
Akkord Autotourist M.L.S.FM 39 gns. 9 transistor. Tone control. Mains unit.. Car sie. socket 

DANSETTE Hilton L.M. 12# ens. Sin. L.S. earphone, tape, Ext. L.S. and car ae. sockets. 
Stroller L.M.S. Prototype. Cut -out for car aerial. 
Serenade L. 2xM. 13 gns. Prototype. Bandspread Lux. 5 in. L.S. 

DECCA TP99 L.M. 15 gns. 5 transistor. Car ae., phone and tape sockets. Sin. speaker. 
1125 (Intercontinental) L.M.3S. 52 gns. 400mW output. 8 transistors. Bandspread tuning. Telescopic 

aerial. Phone, Tape, Ext. L/S sockets. 
EKCO PT208 L.M. 13# gns. Lux. tuning. Personal socket. 

PT426/L L.M. 16 gns. Lux. tuning. Tape, personal. 
P1438 L.M. 94 gns. 7- transistor. Available Oct. 
CR926 L.M. 15 gns. Car radio, with bracket, speaker baffle, suppressor. 
PT424 L M.FM 22 gns. Ext. ae. Tape sockets. 

EVER READY Sky Queen L.M. 15 gns. 7- transistor. 4 -in. US. 500mW Output. Car ae. socket. 
EUROPA 25064 L M.S.FM 37# gns. AFC on FM. 

25041 L.M.FM 274 gns. I 3W output. Car switch. 
FERGUSON 3124 "Auto -twin" L.M. 17 gns. 9 transistor. Car /home set. Permeability tuner, P.B. selection. 

3122 "Flight" L.M.S. 12 gns. 7 transistors. Lux. band -spread. P.B. controls. Telescopic aerial. 
3128 "Fieldsman" L.M.FM 19# gns. Recessed controls. Telescopic aerial. 

FERRANTI PTI127 L.M. 13# gns. Lux. bandspread. Personal skt. 
FIDELITY 208 L.M.Lux. 13 gns. Lux. bandspread. P.B. switching. 7 transistor. 7 x 4 in. speaker. 

Car ae., tape, personal sockets. 
Fulmar L.M. 9 gns. 7 transistor. Skts as 208. 
Galaxy L.M.S. 12 gns. 7 transistor. 3 in. LAS. Car ae. socket. Tel. as. 

G.E.C. Transistomatic G822 L.M. 19 gns. Combined camera. Built -in flash. Cartridge film loading. Lux. 
tuning. 

G.8I8 L.M. 13# gns. Lux. bandspread. Car ae., ext. LiS, persona!! sockets. 
GRUNDIG Transonette 70 M.S. 16 ens. 6 transistors. 800MW output. 5 in. LjS. 
HACKER Herald RP30 L.M. 22 gns. 9 transistors. 8 x 5 in. L /S. I2W output. Independent tone 

controls. Car ae. Tape skts. 
Herald RP3ISW L.M.S. 26 gns. 11 transistors. Tel. ae. 
Sovereign RPIB L.M.S.FM 39 gns. 15 transistors. AFC on FM. 8 x 5 in. speaker. 1.2W ohs. Separate 

AM and FM tuners. 
Mini- Herald RPI7A L.M. 7 gns. Restyled Herald. 7 transistors. Carrying case Cl Ss. extra. INVICTA 8007 L.M. 4 gns. Lux. easy tuning. Car ae. skt. 

HMV /MARCONIPH ONE 
2112 L.M. 2# gns. "Junior" model. 
2120 L.M.S. 3# gns. "Junior" mode! 
2114 L.M. 5 gns. 
2116 L.M.FM 9# gns. 
2122 L.M.S. 7 gns. 

KOLSTER -BRANDES KR010 L.M.S. 3 gns. Lux. bandspread. 8 transistor. Tel ae. Tape, ae. skts. 
KR012 L.M.S. 6 gns. Lux. bandspread. 8 transistors. Slow -SW drive. P.B. control. Weil Carioca L.M. 0# gns. Battery- eliminator and reachargeable battery extra. 

LEE PRODUCTS Hitachi TH;600 M only. 9 gns. 6- transistor, camera styling. 24 in. speaker. Speaker grille tuning 
ring. Earpiece. 

Hitachi WH837 L.M.S. 18 gns. 4 in. speaker. Tel. as. SW. earpiece. 
Hitachi W734 M.S. 26 gns. Clock radio. Alarm. Auto time switch. Tel. ae. SW. Recording 

lead and earpiece. 
Hitachi KH1002R L.M.FM 25 gns. 10 transistors. Tel ae. Recording lead and earpiece. 

LOEWE -OPTA Freddy L.M.FM 34 gns. 9 transistors. "K" version with SW in place of LW. 
Auto -Lord L.M.S.FM 45 gns. 10 transistors. Car bracket. AFC separate iene controls. 
Ingelen Golf L.M.FM 19# gns. 9 transistor. 
Marquis L.M.S.FM 25 gns. 10 transistors. 
Kiarad Tourist L.M.S.FM 27 gns. IO transistors. Tone control. 
720/730 L.M.3S 25 gns. 8 transistor. SW fine tuning. 

MASTERADIO D518 "208" L.M. 13# gns. Lux. Bandspread. 7 transistors 5 in. speaker. 
D5I6 L.M.FM 184 gns. Tape, car ae. phone skts. 

PAM 5222 L.M.S.FM 24 gns. 9 transistor. I W p -p output. 7 x 5 in. speaker. Tone control. 
PERDIO Marco Polo L.M.65.FM 95 gns. 17 transistors. Continuous coverage 1 «6Mc /s to 30Mcjs. M/C 

tuning indicator. Dial light. 6 x 4 in. speaker. Car ae. 5w. Two 
tone controls. AFC on FM. 

PHILIPS 237 Riviera L. M. II gns. Micro- miniaturised. Camera styled. 
336 Majorca L.M. 16# gns. Slow- motion tuning. Tone control. I W output. 
130T Starfinder L. M. 11 gns. Micro- miniaturised. 
3901 Car Portable L.M. 18# gns. Mounting Kit, inc. L/S. 

PYE 1357 L.M. 13 gns. Car ae. socket. 
1359 Poppet L.M. 5 ens. Pocket portable, incl. strap case and earpiece. 

RGD RR214 International M.2S.FM 29 gns. 10- section Tel. ae. P.B. dial light. Ext. amp- skt. 
REVELATION 

W. Wood & Son 120 L.M.FM 28 gns. 10 transistor. Car ae. Sw. 
REGENTONE BT23 Regenteener L.M. 94 gras. Battery charger and re- chargeable battery added free for period. 

Retail value 30s. 
-continued overleaf 
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Model 
SOBELL World Ranger Mk. 2 

$316 
STELLA ST428T 
SANYO 8SP25 Cadnica 

SHARP BXL377 
FX -L09 

TELEFUNKEN Bajazzo TS 

TOSHIBA 8L 688L 
8TL 463R 

ULTRA 6118 

TRANSISTOR 
Wavebands Price 
L.M.S. 16} gns. 
L.M.FM 18# gns. 
L.M. 
M.S. 2.3 gns. 

L.M. 101 gns. 
L.M.FM 17 gns 
L.M.S.FM 55 gns. 

L.M.2S 17 gns. 
M.S. 131 gns. 
L.M.S. 121 gns. 

PORTABLE RADIOS 
Notes 
Cartridge loading batteries. Top controls. Car ae. 5w. 
Unbreakable case. Tel. ae. 
Edge -controls. Slow- motion tuning. Tone control. 
Rechargeable batteries - mains- operated while charging. 8 tran- 
sistor. 
Wrist- strap. Phone output. 
10 transistor. AFC 
Doubles as _table model. Three separate tuners. 1 W output as 
portable, 2.3W output as car radio. Wood case, choice of colours. 
8 transistors. 400mW output, 3f in. speaker. Fine tuner. 
400mW output. 3f in. L /S. 
Restyled version. 

Table Radios 
Many of the foregoing models can fairly claim 

a double life as portable and table radio so 
improved has styling become, especially in the 
home -built product. Yet there is still a demand 
for the conventional table radio and a few makers 
were showing tasteful wooden -cased receivers in 
addition to the leather, plastics and composition 
coverings in popular models. 

One of the comparatively few sets in this 
category was a mains -operated set of luxury 
specifications displayed by Philips, while the 
imported models again swayed toward lavishness 
with opulent finish, multi -waveband, multiplex 
stereo decoders, battery or mains operation, multi - 
speaker systems et al. 

Impressive, yet by no means prohibitive in price. 
The consumer is temporarily in the happy position 
of being wooed from all sides. Now is the time 
to go shopping, it seems. 

Radiograms 
Big talking point of the Radio Show was 

undoubtedly the move to " solid state " by many 
manufacturers of radiograms. The Thorn Group 
has made a special feature of this design, intro- 
ducing the first fully integrated receiver -amplifier 
with transistorised chassis. 

There are five transistors and four diodes in the 
receiver, those in the v.h.f. tuner being silicon 
planar types. Output stages, due to this innova- 
tion, can now be transformerless, frequency range 
is widened, quality improved and yet an output of 

21W per channel achieved, feeding 8 x 5M. 
speakers with high -flux ferrite magnets. 

A number of other manufacturers included 
solid state models, some unwrapping their offerings 
at the very last moment so that dealers visiting the 
exhibition during the first two (reserved) days may 
have missed a few of the latest releases. Messrs. 
Pye, Defiant, RCA Victor, B. and O. all had 
quality radiograms with transistorised circuitry, 
and the range of models from all makers in the 
luxury class was wide and impressive. 

Much more attention has been paid to the basic 
construction in design. Teak has taken its place 
in the forefront, with a solid wood styling made a 
feature of Ferranti models, in the TV and radio- 
gram fields. 

The long- awaited decision on stereo broadcast- 
ing was not announced as expected at showtime 
but a number of makers include stereo decoders 
and multiplex tuners, while others state that their 
models are easily convertible. 

Tone controls are much more elaborate than of 
late and RGD have made a feature of their "low - 
level- listening " compensation which adds bass 
boost when the volume is reduced by the flick of 
a switch. The long, low style has been somewhat 
modified, but length is still a common feature in 
an effort to obtain stereo reproduction without the 
need of an extra loudspeaker. 

Pye came out at the last moment with transis- 
torised stereograms in a Robin Day design which 
even pronounced the speaker positioning in their 
styling. 

-continued on page 640 

Model 
BUSH VHF/81 
BRAUN T1000 

TS45 

COSSOR I102U 
DENHAM & MORLEY Trier 

Violetta 
Symphonia 

DALTRADE Unitra Rumba 
FERRANTI 1 103 
GRU NDIG Malmo 

Stockholm 
LOEWE -OPTA Venus 

Komet 
PYE II /II 

Wavebands 
L.M.FM 
13 -band 
L.M.FM 

TABLE RADIOS 
Price 
25 gns. 
[195 

L.M.FM 28 gns. 
M.FM. 14 gns. 
L.M.S.FM. 21 gns. 
L.M.S.FM 251 gns. 
L.M.S.FM 251 gns. 
L.M.FM 26 gns. 
L.M.S.FM 49 gns. 

L.M.S.FM 59 gns. 
L.M.S.FM 75 gns. 
L.M.S.FM 36 gns: 
L.M.FM - 

Notes 
7- valve. Mains. 6 x 4 in. speaker. 
Communications -type. Mains or battery. Portable. 
Transistorised. Can be operated horizontally or hanging. To 
match L25 speakers. Multiplex fitted. 
Mains. 2W output. 6 x 4 in. L /S. 
Mains. 
Mains. 
Mains. 
6- valve, mains. 
P.B. station selection FM. AC /DC mains. 
Press key operation. Lux. selector SW band. 5 -valve mains. 
Light walnut cabinet. 
As Malmo, plus stereo decoder. Scandinavian Walnut finish. 
Hybrid -7 valves, 15 transistors. Two large stereo L /S. Multiplex. 
6 -valve mains. Flywheel drive. 3W output, concert L /S. 
Transistorised. Stereo. Two 7 x 5 in. L /S. 
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Model 
ACE Venezia 

AG636 
ALBA 8000 

8001 /S 
8002/S 

B. & O. Beomaster 611 

COSSOR CRI506A 
CRI 508A 

DANSETTE RG65 

DENHAM & MORLEY Concerto 
DECCA 575SRG 

700 Mk. II 
707 

800 
DR888 

DEFIANT AF75 
AF85 
AF87 

DYNATRON Buckingham RG37T 

Carlton RG36 
Dorchester RG35 
Hambleden 
Savoy 
Richmond RG34T 
Henley 

EKCO SRG43I 
SRG439 

FERRANTI SRGI 120 
SRG 1 132 
SRGI131 

FALCON Symphony 66 
Symphony 77 
Harmony 
Hi -Life 606 
Hi -Life 707 
F43 

FERGUSON 3320 
3324 

FIDELITY RG30 
G.E.C. G979 
GRUNDIG K5540 

RG550 
KS560 
K5580 

HACKER Serenade RGI6 

KOLSTER- BRANDES KG021 
KG022 
WG20 
KG026 

HMV 2316 

2312 
LOEWE -OPTA Premiere Stereo 

Kora -Stereo 
Oslo- Stereo 
Paloma -Luxus 
Clivia Luxus 
Mallorca 
Zurich 

MARCONIPHONE 4310 
4304 

MURPHY A891 
A881 
A682SR 

MASTERADIO D572 
D573 

McMICHAEL MS207 
MS208 

INVICTA 8101 

RADIOGRAMS 
Wavebands Stereo /Mono Price 
L.M.S. 
L.M.S. 
L.M. 
L.M.S. 
L.M.S. 
L.M.S.FM 

5. 69 gns. 
M. 36} gn 
M. 36 gns. 
M. 39f gns. 
S. 49 gns. 
S. - 

L.M. M. 
L.M.S.FM S. 
L.M. M. 

L.M.S.FM M- 
L.M.FM S. 

L.M.S.FM S. 
L.M.S.FM S. 

L.M.S.FM S 

L.M.S.FM.TV S. 

41 gns. 
89 gns. 
29 gns. 

39 gns. 
77 gns. 

83 gns. 

L.M.FM M. 50 gns. 
L.M.FM S. 65 gns. 
As 85, with Tola veneer finish. 
L.M.2S.FM 5. 129 gns. 

As RG37, with period cabinet 175 gns. 
L.M.FM. S. 94 gns. 
As RG37, Queen Anne cab. 165 gns. 
As RG37, Chippendale cab. 165 gns. 
As RG35 99 gns. 
As RG35, but with I2W 
push-pull output, styled in 
teak or walnut 109 gns. 
L.M.S.FM S. 87 gns. 
L.M.S.FM S. 69 gns. 
L.M.S.FM S. 88 gns. 
L.M.S.FM S. 69 gns. 
L.M.S.FM S. 58 gns. 
L.M.S. S. 391 gns. 
L.M.S.FM S. 45 gns. 
L.M.S.FM S. 51 gns. 
L.M.S. 5. 54 gns. 
L.M.S.FM S. ' 60 gns. 
L.M.S. M. 29} gns. 
L.M.FM S. 75 gns. 
L.M. M. 33 gns. 
L.M.FM 5 66 gns 
L.M.S.FM 5. 69 gns. 
L.M.S.FM S. 119 gns. 

L.M.S.FN S. 155 gns. 
L.M.S.FM S. 185 gns. 
L.M.S.FM S. 275 gns. 

L.M.FM M. 75 gns. 

L.M.S.FM S. 56 gns. 
L.M.S.FM S. 69': gns. 
L.M.S.FM S. 591 gns. 
L.M.S.FM S. 129 gns. 
L.M.S.FM S. 145 gns. 

L.M_S.FM S. 83 gns. 
L.M.S.FM S 165 gns. 

As above. 159 gns. 
L.M.S.FM S. 85 gns. 
L.M.S.FM S. 139 ans. 
As above. 125 gns. 
L.M.S.FM S. 115 gns. 
L.M.S.FM S. - 
L.M.S.FM S. 83 gns. 
L.M.FM S. 53 gns. 
L.M.FM 5. 62 gns. 
L.M.FM S. 89 gns. 
L.M.FM S. 
L.M. M. 36 gns. 
L.M.FM S. 66 gns. 
L.M.FM S. 66 gns. 
L.M.FM S. 
L.M.FM M. 43 gns. 

Notes 
Drop doors and lids at each end. SSR deck. 
Boat -shaped sapele cabinet. Garrard deck. 
Garrard Autoslim deck. 
Garrard Autoslim deck. Bass and treble correction. 
BSR UAI6 deck. Balance. 
Transistorised. Multiplex. Automatic or Single 
Transcription player. Record storage cabinet. 
Meter -type indicator. 
.Garrard Autoslim deck. 8 x 5 in. speaker. 
Garrard Autoslim deck. Two 10 x 6 in. speakers. 
Table -gram.MW bandspread. 8 x 5 in. speaker. 
BSR UAI5. Diamond stylus. 
Eat changer. 
Garrard AT5 with Deram pickup. Two 8 x 5 in. 
speakers in acoustic enclosures. Matt walnut - 
Transistorised. 
Garrard AT6 deck with Darnel cartridge. Two 
8 x 5 in. speakers, plus two 3-in. tweeters, with 
direction control. 
Decca Liss pickup. 
Combined Gram /TV. 405/625 lines, UHF tuner, 
Transistorised Gram. Tape Playback. Deram head 
fitted. 5W per channel. 10 x 6 plus 4 in. unit per 
channel. 
Transistorised. Garrard AT5 deck. Low -boy cabinet. 
As 75, with extra channel and different styling. 

Available in Scandinavian and Queen Anne styling. 
Garrard AT6 with Sonotone cartridge. Adaptable 
M -plex. Tape compartment -4T deck. 
Boch 7f W per channel. 
Compact. AT6. teak cabinet. 

Satin Walnut, or oiled teak. 

Garrard deck. 
7- valve. Tone- compensated V /C. 
6- valve. BSR UAI5 deck. ' 

Two 8 in. speakers. 
BSR UAI5 deck. !1W o /p. 
Garrard Autoslim. 6W o /p. 
Controls on scale. 
7- valve. Press button, 
7- valve, press- button. B.S.R. deck. 
6- valve. B.S.R. deck. 
6- valve. B.S.R. deck. 
B.S.R. deck. 
Transistorised. B.S.R deck. Slide top and drop front. 
Compact. 
B.S.R. Deck. Two 9 x 6 in. speakers. 
4 -speed changer. Large record storage compartment. 
AG 1025 changer. Two 11 x 7 in. and two 2f in. 
speakers. 
AG 1025. Tape recorder compartment. 
Stereo decoder. Reverb Unit. 
As before. Dual 1009 changer, with variable speed. 
Space for TM45 tape dec 10 L /S. 
Convalesce. G d AT6. 10 a 6 in. and two 5 la. 
L /S. 
Tone -compensated V /C. B.S.R. 
Garrard Deck. Long -lins cab. 
B.S.R. deck. Two 10 x 6 in. L /S 
Dual deck. "Prima Ballerina.' 
6 L /S. 2 gm. pickup with diamond stylus. SW output 
per channel. Transistorised. 
Two LIS. 
Hybrid circuit. S valves 17 transistors. Sterns 
decoder. Man. Auto switch. 
As above. 
FM Decoder. 8 valves, 3 transistors. 
5 valves, 15 transistors. 
As above. 4 speakers. 
Stereo decoder. 4 speakers. 
Stereo decoder. 2 single -ended outputs, 2W per 
channel. 
Transistorised. 
Valve- operated. 6W push -pull per channeL 
Two 10 in. L /S. 
Four speakers. 
Garrard Autoslim with Renate* pickup. 
Gold -straw grille. 
Paldao cabinet. 
Two 8 x 5 in. L /S. 
Paldao cabinet. 
Sliding Tambour door. 

-continued overleaf 
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Model 
PAM 5208 

5207 

PHILIPS 431 
540 
541 
536A 

PYE 1207 

Wavebands 
L.M.S.FM 

L.M.FM 

L.M. 
L.M.FM 
L.M.FM 
L.M.S.FM 
L.M.S.FM 

Stereo /Mono 
S. 

S. 

M. 
S. 
S. 
S. 
S. 

Price 
89 gns. 

63 gns. 

42 gns. 
65 gns. 
79 gns. 
129 gns. 
105 gns. 

Notes 
Garrard 3000LM, Sonotone cartridge, diamond 
stylus. 
Garrard Autoslim, Two 8 in. speakers, and tone 
balance. 
Less chan 20 in. high. 
Normal facilities. 
Transistorised. 
Side and front- facing speakers. 
Transistorised. Robin Day styling. 

1203 L.M.S.FM S. 87 gns. 8 valves. Garrard AT6. 
1205 L.M.FM S. 61 gns. Small proportions. 

REGENTONE SRG25 L.M.S.FM S. 89 gns. Cocktail gram. B S.R. UAI6. 9 -valve chassis. 
RGD 211 De Luxe L.M.2S.FM S. 115 gns. Low -listening boost. 
STELLA ST320 Narrow styling with drop flap record player. 

ST238 Twin elliptical speakers. 
SOBELL SG678 L.M.FM 5. 66 gns. Cocktail cabinet. B.S.R. deck. 6 valves. Two 8 x 5 in. 

speakers. 
SG679 L.M.S.FM S. 69 gns. Balfour deck. Drop front and slide top. 

ULTRA 6312 L.M.S.FM S. 77 gns. Garrard Autoslim deck. 2 }W output per channel. 
TELEFUNKEN Bayreuth 2584 L.M.S.FM S. 239 gns. TW504 changer. 14 valves. Multiplex. Two 131 x 

7 in. woofers, 4 medium -treble speakers. AFC on 
FM. 

Of the imported models, super -de -luxe designs 
caught the attention at prices in the "millionaire 
bracket " and with many special features. Saba 
Electronics, the West German firm, returned to the 
British market with a super -gram priced at 298gns. 

Only a little cheaper was the Bosch New York 
with eight speakers, 15 valves, Garrard Lab. A 
deck, built -in stereo decoder, a.m. /f.m. coverage 
and 7W output. 

Grundig, mounting their own opulent show at 
the Hilton Hotel, showed a 365gns. stereogram 
with inbuilt TV (23ín.) and space for a tape 
recorder deck. 

Not to be outdone, Philips featured their TV/ 
gram, the Combinado, incorporating a five - 
waveband stereogram and 23in. TV chassis and 
using the AG1025 deck with push- button controls 
and diamond stylus. 

In contrast the sister -firm, Cossor, had a four - 
band stereogram, the CR1508A, only 13in. from 
front to back with the playing deck mounted on a 
drop -flap, while Stella showed their "flat- dweller's 
model" which is only 9in. deep at the top. 

We were interested in a new British record deck 
by Balfour Electronics fitted in the Sobell SG679. 
Well known in the export field, this auto -changer 
makes its first appearance on the G.E.C. stand. 

In the lower price range an attractive range of 
new designs under the Falcon brand was shown 
by John Street, and the STC Group had represen- 
tative models under the Ace, Regentone and RGD 
names. 

Alba brought out new show releases, one of 
them, as stated above, at the very last moment. 
In addition many of the established models were 
shown by Bush, Pam, Decca and, as ever, 
Dynatron. One of the latter had the rare 4T tape 
deck incorporated, but no news is yet given of this 
deck being used in a separate tape recorder. 

Services 
Of particular interest to Practical Wireless 

readers -concentration at Earls Court on radio 
and electronics as a career. On Stand 18 a cinema 
had been arranged, showing a specially produced 
film to tell youngsters of the opportunities in 

graphic emphasis. Special staff were constantly 
on hand to explain apprenticeship schemes and 
training. 

B.R.E.M.A., looking ahead, are sponsoring the 
training of engineers with a deeper basic grounding 
in the trade. Developments are outstripping 
general information and special training is a must 
for the future. 

The larger firms are well aware of this and back 
the approach wholeheartedly. Making some 
contribution toward this, Philips were holding a 
novel competition for youngsters on Stand 61, 
where their toy kits were used to test lads (and 
lasses) in speed and dexterity of simple circuit 
wiring. 

Service aids were also a feature of the A.E.S. 
stand, where the very fine tool kits shared a place 
of honour with two new ideas, the plastic " fakir's 
bed " to act as a simple jig for. small printed 
circuits and the aspirated soldering iron which 
sucks solder from a joint as the bit melts it. 
Constructors with experience of printed circuit 
techniques will realise the value of this device. 

Constructors, too, were welcomed on the 
Heathkit stand, where much of their latest equip- 
ment was shown and a staff was always ready with 
advice. 

Dealers and their engineers were well served 
with advice and demonstrations within the closely 
guarded confines of the dealer -only stands. Indeed 
there was said by one cynic to be more of interest 
here than publicly on show! Brimar, Mullard, 
R.T.S., A.E.S. and others had some intriguing 
exhibits. 

On the Cossor, Stella and Philips stands, for 
example, we were shown some very attractive tape 
recorder designs not yet for general release, their 
showing being restricted by the ban on goods not 
of British manufacture, a ban which many critics 
consider has killed the Radio Show. 

Dead, they may think it, but this year's showing 
was evidence that the British radio industry is far 
from lying down. 
Details of all the new Record Players and Tape 
Recorders will be published in the December 
issue. 
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CHOOSE THE RIGHT COURSE FROM: 
RADIO AND TELEVISION ENGINEERING' 
INDUSTRIAL TELEVISION, RADIO AND 
TELEVISION SERVICING, ELECTRONICS, 
COMPUTERS AND PROGRAMMING, 
ELECTRONIC TECHNICIANS, SERV )MECH- 
ANISMS, TELEMETRY, COLOUR TV, 
INSTRUMENTATION, AND PRINCIPLES OP 
AUTOMATION. 

ALSO EXAMINATION COURSES FOR: 
Inst. of Electronic and Radio Engineers 
C. & G. Telecommunication Techns' Cert. 
C. & G. Supplementary Studies 
R.T.E.B. Radio /TV Servicing Cert. 
P.M.G. Certificates. Radio Amateurs' Exam. 

LEARN AS YOU BUILD 
Practical Radio Courses: Gain a sound knowledge of 
Radio as you build YOUR OWN 5 -valve superhet 
Receiver and Transistor Portable, Signal Generator 
and High Quality Multitester. At the end of the course 
you have invaluable practical equipment and a fund of 
personal knowledge and skill. ICS Practical Radio 
Courses open a new world to the keen amateur. 

YOUR 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

641 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOU 

Whether you need a basic grounding, tuition to com- 
plete your technical qualifications, or further special- 
ised knowledge, ICS can help you with a course 
individually adapted to your requirements. 
There is a place for you among the fully- trained men. 
They are the highly paid men -the men of the 
future. If you want to get to the top, or to succeed 
in your own business, put your technical training in 
our experienced hands. 
ICS Courses are written in clear, simple and direct 
language, fully illustrated and specially edited to 
facilitate individual home study. You will learn in 
the comfort of your own home-at your own speed. 
The unique ICS teaching method embodies the 
teacher in the text; it combines expert practical 
experience with clearly explained theoretical training. 
Let ICS help you to develop your ambitions 
and ensure a successful future. Invest in your own 
capabilities. 

FILL IN AND POST THIS COUPON 
TODAY 

You will receive the FREE ICS Prospectus listing the 
examinations and ICS technical course in radio, television 
and electronics. PLUS details of over 150 specialised 
subjects. 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 170, INTERTEX HOUSE, PARKGATE RD, London SWII 

11.64 
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Wide -range Transistorised 
SIGNAL GENERATOR -Model 27 

Range 150 Kc /s to 350 Mc /s 
* Accuracy better than 2 

Directly calibrated * Battery operated 

* Compact and light 

(9.12.3 
with test lead and battery. 

Post and Packing 3/6 extra. 
H.P. 48/- deposit and 27/- monthly. 

Trade and Export Enquiries Invited 

NOMBREXINSTRUMENTATION 

Wide range Transistorised 
AUDIO GENERATOR -Model 63 

Range 10- 100,000 c/s 
* Laboratory Standard Specifications * Sine and Square Wave * Direct Frequency Calibration * Accuracy and Low Distortion * Calibrated Output Voltage 

l* 
Operated and Compact 

116.15.0 test e 
with 

ad 

Battery 2/3. Post and Packing 3/6. 
H.P. 4 gns. deposit and 41/- monthly. 

Wide -range Transistorised 
C.R. BRIDGE -Model 62 

6 Ranges: 113 to 100M 
IpF to 100µF * Visual null indicator * Power factor check * Electrolytic leakage test * Battery operated 

18.7.3 
including battery. 

Post and Packing 3/6 extra. 
H.P. 40/- deposit and 24/- monthly. 

S.A.E. for full technical leaflets 

NOMBREX LTD. Instruments ESTUARY HOUSE, CAMPERDOWN TERRACE 
EXMOUTH, DEVON. Phone: 3515 

The world- famous copper 
loaded alloy containing 5 

cores of non -corrosive 
flux, that saves the solder - 
ing iron bit. Ersin Multicore 
Solder is also available in 
high tin quality alloys.60'40 
in 22 s.w.g. for printed 
circuits, transistors, etc. 

THE HANDY DISPENSER 

Easy to find in the 
tool box -simple to 
use. Virtually a third 
hand for tricky sold- 
ering jobs. 14 feet S- 
core 18 s.w.g. 
ERSIN MULTICORE 
SAVBIT alloy in a 
continuous coil used 
direct from free- 
standing dispenser. 

2/6 each 

SAVBIT ALLOY 

saves wear on 

soldering iron bits 

SAVBIT SIZE 1 CARTON 

Contains approximately 37 
feet of 18 s.w.g. SAVBIT. 
It is also sup- 
plied in 14 s.w.g. 
and 16 s.w.g. Ob- 
tainable from ra- 
dio and electrical 
stores. 

5/- each 

BIB WIRE STRIPPER 
AND CUTTER 

Strips insulation 
without nicking 
wire, cuts wire 
cleanly, adjust- 
able to most 
thicknesses. 
Splits extruded 
plastic twin flex. 

3/6 each 

MULTICORE SOLDERS LTD. 
MULTICORE WORKS HEMEL HEMPSTEAD HERTS. (80XMOOR 3636) 

CM, 141 

LK ELECTRONICS OFFER 

2,000 TV RECEIVERS 
ALL FAMOUS MAKES 

SLIMLINES AND STANDARDS 
17 "- 19 "- 21 " -23" 

These Sets are Warehouse soiled. Very 
Clean and all working. 

Orders in Strict Rotation 
17" 

C1®.®.® each 
19 " -21" LI2 -10 -3 23" LIS -O -O 

Carriage 21f- 

Personal Callers Welcome 

LK ELECTRONICS 
/7, GILLINGHAM ROW 

LONDON, S.W.I. 
Vic 5091 
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A T.R.F. 
Transistor Portable 

WITH a tr.f. receiver of the type described 
here there is only one tuned circuit. This 
simplicity is the great advantage of the t.r.f. 

circuit over the superhet, as there are no aerial, 
oscillator, and intermediate frequency circuits to 
trim or align. There is also some simplification in 
wiring, compared with a superhet. 

The circuit for this receiver is shown in Fig. 1 

and it will be seen that VC1, with the associated 
ferrite rod windings, forms the only tuned circuit 
No reflexing is employed, Trl being the first r.f. 
amplifier, Tr2 the second r.f. amplifier, and D1 
the diode detector. A conventional audio amplifier 
follows, with Tr3 as first a.f. stage, Tr4 as driver, 
and Tr5 and Tr6 in the push -pull output stage. 
Current drain is approximately IOmA with no 
signal or at very low volume, rising from 20- 
40mA on peaks, at good volume. A non -miniature 
7.5V battery is used, and has a very long life. 

The circuit was primarily intended for local 
station reception, but a fair selection of stations 
could be received quite well, including some of the 
more powerful continental transmitters. A tele- 
scopic aerial rod is provided, for use when 
necessary, but it is suggested this item is omitted 
until the receiver has been tested. To increase 
sensitivity, fixed regeneration may easily be added, 
including Trl and Tr2, but this is best omitted 
until it has been found that the receiver performs 
well without it. 

Construction 
The receiver is built on an insulated panel 

approximately 8 }in. x 6in., but the actual size is 
not very important. The panel has an aperture to 
suit the loudspeaker, as in Fig. 2. A furthe rauttei 

by F. G. Rayer 

A SIX - TRANSISTOR 

MEDIUM AND LONG - 

WAVEBAND RECEIVER 

Above: A view of the front of the finished receiver. A rear 
view is shown at the top of the page. 

Sfin. x 3in. is secured with angle brackets, and 
drilled for volume control, tuning capacitor, and 
wavechange switch, as in Fig. 3. To accomodate 
components, the 8 1in. x 6in. panel is set back about 
fin. from the edge of the 8fin. x 3in. pan 

A length of 20s.w.g. finned upper wire 
between tags, as in Fig. 2, to form the positive'Iine, 
and capacitors and resistors are soldered to-,this, 
as indicated in this diagram. 

Transistor leads are left nearly full length; -and 
pass through small holes, as in Figs. 2 and 3. If 
maximum possible volume is required, Tr5- and 
Tr6 should be held in cooling clips. Good volume 
can be maintained without these clips, howevett 

Two mounts for the ferrite rod are cat aeln 
Fig. 3. The aerial connections are numbered.in 
Figs. 1, 2 and 3. Tag 1 on the aerial is the begin- 
ning of the m.w. winding. Tag 2 is the junction of 
the m.w. and l.w. sections, while tag 3 is the endtof 
the l.w. winding. A single base coupling windingtia 
employed, tag 4 going to Trl base, and tag 
the junction of Rl and,R2. 

The driver transformer T1 has primary ; 
Tr4 collector and negative line. The 
centre -tap goes to R17 and R18, and remaining 
secondary leads to Tr5 and Tr6 base wirese ;The 
output transformer T2 has centre -tap wired to 
negative on C12, and remaining primary leads to 
collectors-et Tr5 and Tr6, as in Fig. 2. 
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Ris 
470a 

November, 1964 

R13 
33ka 

R17 
27 ka 

0.042E 

NKTi32 0.042F 
NKT$03 

Tr4 
V10/50A 

500pF 
Turuna 

TC1 
30pF 

FJA TC1 Is regeneration Capacitor 

Fig. 1: The dual -wave t.r.f receiver circuit. 

The receiver should first he tested with R20 dis- reduction in volume, these connections are correct. 
connected. The loudspeaker is then wired to posi- But if howling begins, the leads from R20 and 
tive line and R20, as in Fig. 3- if there is a positive line to the loudspeaker should be reversed. 

Fig. 21 Component layout and wiring on the front of the panel. 
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Resistors: 

PRACTICAL WIRELESS 645 

COMPONENTS LIST 
Capacitors: 

RI 68k22 RII 8.2k21 CI 0.04µF paper C7 2µF electrolytic 
R2 IOk22 R12 Ik22 C2 0.04µF paper C8 30µF electrolytic 
R3 6.8k0 R13 33k0 C3 0.04µF paper C9 1011F electrolytic 
R4 4.7k0ì R14 10k0 C4 0.04µF paper C 10 I00µ1 electrolytic 
R5 56161 RIS 47052 C5 0.04µF paper C11 50µF electrolytic 
R6 10k R16 47002 C6 0.01µF paper Cì2 100µe electrolytic 
R7 5.6k02 RI7 2.7k0 TCI see text 
R8 4.7k22 R18 10002 VCI 300pF air spaced variable (any value 250 to 
R9 22kU R19 4.752 350pF will suit) 
RIO 56k12 R20 100k22 Transistors: 
All 10 %. 1 =W carbon Trl NKTI32 Tr4 VI 0150A 
VM 5k12 potentiometer with s.p. switch (S2) Tr2 NKTI32 Tr5 V 10 50A matched 

Inductors: Tr3 NKT203 Tr6 V10, 50A f pair 
LI Dual wave ferrite rod with coupling 

winding 
L2 R.F. choke I0 -20mH 

Transformers: 
TI Push -pull driver transformer 
T2 Push -pull output transformer 

Miscellaneous: 
DI OA91. S Is.p.s.t. rotary switch Loudspeaker 
34in. dia. 2 -312 7.5V battery. Telescopic aerial. 
Two lin. knobs. One tin. knob. Paxolin sheet: 
Spin. x 6in.; 84-in. x Sin. Plywooc fain. x 24in. 
Angle brackets, bolts, etc. 

Aerial 
if the telescopic aerial is required. it is mounted 

with long 6B.A. bolts fitted with extra nuts. so that 
it can be extended vertically. The simplest method 
of connecting the aerial is to take a lead from it to 
tag 1 on the rod aerial, as in Fig. 1. This was found 

Volume 
control 

ning 
coTuntrol 

to be satisfactory. It does mean, however, that 
hand capacity effects, due to proximity with the 
aerial, slightly upset tuning. This may be over- 
come, if wished, by fitting an aerial coupling 
winding on the centre of the ferrite rod. This 

-continued on page 666 

Wavechange Telescopic 
switch aerial 

To battery 
-ve 

To C9 -ve 
Y 

To Cì0 -ve To +ve 
line 

Ferrite rod 

To 02 
-ve. 

lb R1 and R2 

Elastic 

Rod mounts 
1k* long 

Fig. 3: The rear of the panel on which side most of the larger components and the transistors are mounted. 
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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 

MOST stations are prepared to give something 
in return for a good reception report. This 
normally takes the form of a verification or 

QSL card, although some stations send a letter 
instead. Stations not issuing verification cards or 
letters are not usually interested in receiving 
reception reports. 

TYPICAL QSL CARDS 
QSL cards normally take the form of a design 

or perhaps photograph on one side with verifica- 
tion details on the reverse. Several of the short 
wave clubs issue certificates to members who can 
produce various sets and combinations of cards. 

Often these clubs insist that the cards bear 
certain details before they will accept them for 
certificates. For example, the International Short 
Wave Club says that a card is not a proper 
verification unless it contains the date, time and 
frequency involved. 

From time to time stations issue special cards 
to mark special occasions -the opening of a new 
transmitter or studio perhaps. These are worth 
obtaining as only a limited number are issued. 

Several stations, especially Latin American ones, 
also send colourful pennants to listeners submitting 
reception reports. Regular reporters are occa- 
sionally even more favoured by stations, gifts of 
items such as gramophone records being made 
sometimes. 

Here are details of the verifications given by a 
few stations. Radio Voice of the Gospel in 
Ethiopia sends a card with a simple design and 
the station's name and address on one side. On 
the reverse there is space for time and frequency 
details'ordy, although the date is normally written 
in. Also on the reverse of the card there is a 
mass of technical information about the station. 

On the front of the card produced by the 
Canadian Broadcasting Corporation's International 
Service there is an outline map of Canada which 
shows transmitter and studio location pictorially. 
The back of the card is printed in English and 
French with space for frequency, time and date. 
A separate card is issued for correct reports on 
Northern Service transmissions. 

Radio Havana, Cuba, uses a colour picture 
postcard printed on the reverse in English and 
French. Frequency and date are the only details 
given. A pennant is also sometimes sent by this 
station. 

One of the most disappointing cards is that 

produced by Radio Pakistan. This has remained 
unchanged for several years and carries a simple 
design but no verification details. 

One of the most colourful verifications comes 
from Radio Clube de Goiania in Brazil which 
sends several picture postcards, a letter of verifica- 
tion and a pennant. 

HAPPY BIRTHDAY! 
Just celebrating its first birthday is the Sudbury 

World Communications Club. The club publishes 
a monthly called "Contact" and has a subscrip- 
tion of 10s. One service offered to members by 
this club is the free supply of report cards. 
Anyone interested in joining should contact the 
club secretary, Mr. D. J. Wilson, at 23 Newman's 
Road, Sudbury, Suffolk. 

RADIO CANADA CLUB 
A different kind of short wave club is that run 

by Radio Canada. To qualify for membership 
you must send five separate reports of any Radio 
Canada short wave transmission to the Radio 
Canada Short Wave Club, C.B.C. International 
Service, P.O. Box 6000, Montreal, Canada. These 
must be numbered from one to five consecutively 
at the top. 

To remain a member you must send in at least 
one reception report every two weeks. Members 
receive a membership certificate, pennant, stickpin 
and Radio Canada short wave programme 
schedule. 

DX NEWS 
D. Greer, of Billingham, County Durham, 

reports good reception of Cairo Radio in English 
between 2132 -2227 on 9,495/11,915. He says 
the station verifies reception reports with a QSL 
card and a programme schedule. The station's 
address is U.A.R. Broadcasting and TV, Maspero, 
Cairo, Egypt. 

Still in the Middle East, news comes from 
Kol Israel, Jerusalem, Israel, that its English 
transmission now includes a Hebrew language 
lesson. It is aired on Sundays at 2015 on 9,009. 

Transmitting to the Middle East between 1100 
and 1400 G.M.T. is the Osterreichischer Rundfunk, 
Wien IV, Argentineierstrasse 30a, Austria. This 
transmission is on 17,750. Other frequencies 
which can be heard in Europe are 6,155245/ 
9,770 / 11,785. 

According to Radio New York Worldwide the 
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Trans -World Radio station at Bonaire in the 
Netherlands Antilles is now testing on short wave. 
Frequencies reported are 9,715/11,855/15,435. 

In common with a number of other short wave 
stations Radio New York Worldwide itself made 

The Amateur Bands -b 
T is indeed strange that DX can be heard and 
worked on 14Mc /s, and that there is a great 
deal of activity on 144Mc /s, yet 28Mc /s in the 

middle appears to be far more "allergic" to the 
sun's activity than the bands on either side of it. 

However SWLs and amateurs are urged to 
check 10 metres as it is already beginning to stir, 
and reports of EDX and DX are getting more 
frequent every week; even W's have been heard! 
One Sunday morning brought DL7QB5 & 6, 
YO5NR 558 and SP8AOV 589. (Numbers signify 
the R.S.T. reports). 

For the vigilant ones a good DX'er to listen for 
is 5N2JKO. Heard but not worked- VQ2AP, 
HZ2AMS, 5B4CZ, 5N2JKO. Also of interest is 
the beacon station GB3LER and 29.00Mc/s, 
situated at Lerwick in the Shetland Isles. A date 
for your diary is Dec 5th to 6th which is the 
R.S.G.B. 21 /28Mc /s phone contest. 

"TWENTY" 
The 14Mc /s band at the moment is fading out 

from about 0100 on, although some good DX 
comes in during the day and evening. Notably loud 
signals (5 +7 to 5 +9) were OA4KY, KZSKY, 
YSIO, Ti2iO, Hi8WSR, KG4AM, CN8GB, 
HK4EB, VP7NS, HP1MN, VE1FY and YV5A1P. 
KG4AM, incidentally, is the American base at 
Guantanamo in Cuba. All the above on 'phone 
SSB or AM. 

Should you hear the calls K3UIG /K7UGA, it 
will mean you're listening to Senator Barry Gold- 
water -yes he is active on the band, very much so! 

ON 7Mc /s 

The other band explored this month was 7Mc /s 
and as usual lived up to its reputation of being 
both lively and noisy. Using the P.W. 7Mc /s trans- 
ceiver (P.W. June, '64) the following stations were 

Twin Triode Two 

WIRELESS 647 

several frequency changes on September 6. Trans- 
missions to Europe is from 1200 -1815 on 17,760/ 
15,440, 1815 -1830 on 15,440 and 1830 -2145 on 
11,875. The beam to Africa is from 1200 -1930 
on 17,760 and 1940 -2145 on 15,290. 

y David Gibson G3JDG 

worked on a 60ft. end fed wire:-YUIAV, 
LZZKSK, UA3CD, YUTAR, YO2ADG, 
UB5VNU, YUTAST and OH5VF /0. Maximum 
input -5W and the receiver an O -V -1. The latter 
station, OH5VF /0, is situated on Aaland Island, 
(Look it up in an Atlas!) 

Expeditions are often organised to various 
islands and are well worth searching for. At the 
moment Christmas Island is in the capable hands 
of VK9DR, and Lord Howe island is another 
favourite spot. 

RALLIES GALORE 

Dates to listen on for your " sked " diary -Sept. 
13th there will be three mobile rallies. Listen on 
160 metres and 2 metres for the talk -in stations. 
R.S.G.B. Mobile Rally, Woburn Abbey, Beds. 
Reading A.R.C. Rally, near Pangbourne, Berks. 
International Mobile Rally, Holhnd. 

The 1964 VK /ZL Oceana contest, Oct. 3-4th 
'phone section, Oct. 10th -I1th c.w. section. If you 
haven't heard or worked Australia or New Zealand 
try these dates in October. 

Just a reminder too that R.A.E. evening classes 
will be starting shortly and now is the time to 
check up and enroll. -See Club News page, last 
month. 

THE G3JDG GEAR 

Finally, in order that readers can assess results, 
the following is the equipment used for this 
column. TX -120W a.m. /c.w. RX- single conver- 
sion s'het r.f., f., if., det /b.f.t., o. /p. Antennas -- 
160/80/40/20/10-60ft. end fed wire, maximum 
12ft. high; 20 metres Dipole; 10 metres cubical 
quad 12ft. high. 

Anything of interest on the amateur bands will 
he welcome plus gen on the gear, transmitting or 
.receiving. 

-continued from page 635 

The rectifier MR1 is a modern contact cooled 
type, the E250/C50 rated at 250V 50mA. 

Layout and Wiring 
Layout is again not critical but to minimise hum 

the following points should be noted. Heater leads 
should be put in first, twisted and kept close to the 
chassis. The leads before the grid of the first 
12AX7 should be screened and the screened braid- 
ing earthed at one end only. Hum in the prototype 
was almost inaudible with normal volume settings. 

The layout is given in Fig. 2 but can be altered 
fairly freely to fit other chassis.. 

Power Requirements 
The power supplies are quite conventional and 

little needs to be said about it. Initial smoothing is 
done by C10 R11 and thereafter the h.t. is split 
and smoothed further by Ll, C8 and C9. Both 
valves have centre tapped heaters and for 6.3V 
operation have pins 4 and 5 strapped together for 
one lead and pin 9 taken to the other lead. 

The performance is hard to assess without instru- 
ments but with such vigorous music as the 1812 
Overture the system is an improvement on a 
commercial record player in the £16 class. Volume 
is ample to overload an eight inch speaker rated at 
four watts. a 
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WITH home -built receivers and signal 
generators the lack of accurate dial markings 
is often a nuisance and limitation. The unit 

described here enables receivers or signal 
generators to be calibrated at 100kc /s points from 
100kc /s (3000 metres) to 30Mc /s (10 metres). The 
original frequency from which calibration is made 
is taken from the long wave Light Programme 
transmitter on 200kc /s (1,500 metres) and a high 
degree of accuracy can be achieved. 

The 1Mc /s signal gives calibration marks at 
lMc /s, 2Mc /s, 3Mc /s, 4Mc /s and so on up to 
30Mc /s and is particularly useful for short wave 
equipment. The 100kc /s or 0.1Mc /s signal 
provides calibration marks at 100kc /s, 200kc /s, 
300kc /s, 400kc /s, etc., which allow medium wave 
equipment to be calibrated and also fill up at 
0.1Mc /s intervals between the IMc /s marks over 
the short wave bands. 

Equipment of this kind often employs 100kc /s 
and 1Mc /s crystals. These have high stability but 
are expensive. In the unit shown here tuned coils 
are employed instead of crystals. Provided the 
unit is always set to harmonic resonance with the 
200kc /s Light Programme, before use, a high 
degree of accuracy is obtained -better, in fact, 
than that expected from ordinary ready -made 
receivers or signal generators. The method of use 
is described later. 

CIRCUIT: POWER SUPPLIES 

The circuit is shown in Fig. 1 and uses a 6C4 
triode. This needs 6.3V 0.15A for heater and 
about IOmA at 200V to 300V for h.t. As the unit 
is employed with a receiver it is intended that 
these supplies be drawn from the receiver power 
pack. 

The three power supply leads are fitted with 
small clips. The h.t. negative and 6.3V return is 
clipped to the receiver chassis. To obtain 6.3V 
the 6.3V clip is attached to a heater circuit tag. 
The h.t. positive lead is taken to any convenient 
h.t. positive point, such as the smoothing choke. 

The receiver must have 6.3V valves so that 6.3V 
nimbe drawn. It should also be of the usual a.c. 

type with all power supplies obtained from a mains 
transformer. The unit must not be attached to an 
a.c. /d.c. receiver or to a set deriving h.t. directly 
from the mains. 

A two -way switch is fitted so that 100kc /s or 
1Mc /s signals may be obtained at will. The 
150pF and 100pF variable capacitor trimmers 
have to be set initially by referring to the 200kc /s 
Light Programme but are then left untouched. 

COILS 

The dual- frequency coil is shown in Fig. 2 and 
is wound on a 3in. piece of ¡in. diameter ferrite 
rod, using 34s.w.g. silk- covered wire throughout. 

The 1Mc /s coil has 80 turns, tapping B being 20 
turns from end C. A layer of glued paper is wound 

Fig. I: The simple, single -valve circuit. 
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60 20 j: 
turns turns 

B 

300 
turns\ 

100kcfs co I 

L2 / Ferrite rod 
1McIs colt C 3'Xä dia 

Fig. 2: Coil winding details for LI and !'_2. 

A rear view of the finished instrumcrt. 

round the rod first. The turns are 
wound closely side by side. The 
ends are secured with adhesive 
tape, and touches of cement. 

For the 100kc /s coil, three 
thick paxolin washers }in. 

in diameter are cut. They are a 
tight fit on the rod, and ar 
cemented in place with winding 
spaces }in. wide between them, 
the wire passes through a small 
hole near the rod, end D. The 
first space is filled by winding 
300 turns. The wire is then taken 
over into the second space, and 
250 turns are wound, and loop 
E is made. A further 50 turns are 
then wound on, and the coil ter- 
minated at F. The windings 
should be fairly tight, and 
reasonably even, and each is 
covered with adhesive tape. 

Two small pieces of wood have 
}in. holes, to take the ends of the 
rod. Screws passed through the 
aluminium panel hold the 
wooden pieces in position. 

CONSTRUCTION 

The unit is built and wired on 
a 5in. x lin. aluminium panel, all 
parts and connections being 
shown in Fig. 3. The panel is 
afterwards screwed to a 5in. x 
lin. aluminium box (see compo- 
nent list) so that the whole is 
completely rigid. 

A 4 -sided chassis, 5in. x lin. 
and 3in. deep, could be used, but 
wiring will be less easy. The 
actual layout is not important, 
and a rigid box, case or cabinet 
to hand may be used. 

A tag strip anchors h.t. positive 

www.americanradiohistory.com

www.americanradiohistory.com


650 PRACTICAL 

COMPONENTS LIST 

Resistors: 
RI 100kí3 ¡W R3 Ikí2- 2.2kí1 
R2 IOW 2W 

Capacitors: 
CI 100pF mica or ceramic 
C2 200pF mica or ceramic 
C3 50pF mica or ceramic 
C4 2 -16µF electrolytic 
C5 2 -I 6µF electrolytic 
VCI 150pF s.w. variable 
VC2 100pF s.w. variable 

Miscellaneous: 
VI 6C4 valve 
MR1 250V rectifier 
TI Mains transformer. Secondaries: 250V and 

6.3V 
SI 2 -pole, 2 -way rotary switch 

Universal chassis box, 71n. x Sin. x 3in. plus 7in. x 
5in. panel (Home Radio, Mitcham). Two -way 
Insulated tag strip. 3in. x }in. ferrite rod. 2oz. 
34s.w.g. silk -covered wire. One B7G valve - 
holder. Three knobs, wire, etc. 

WIRELESS November, 1964 

the 1Mc /s circuit, or adjustment is too critical. 
Points marked MC go to the chassis. Leads are 

short and direct. If the switch has more than two 
poles, unwanted tags can be ignored. 

If wished, an initial test can be made to see that 
the circuit oscillates on both bands. To do this, a 
meter is included in the h.t. positive lead. The 
current will be around 7mA to 12mA or so, 
depending on h.t. voltage, and it should rise by 
several milliamperes if the variable capacitor to 
which the circuit is switched is momentarily 
shorted. If this rise is not found, wiring should be 
checked. 

The panel should be screwed to the chassis box, 
with power and output leads passing through a 
grommet. A 5in. x Tin. plate is screwed on the 
chassis bottom, using self- tapping screws. 

HARMONIC GENERATION 

When the unit is switched to 100kc /s and tuned 
to 100kc /s it gives an output on 10kc /s, 200kc /s, 
300kc /s and each multiple of 100kc /s. These har- 
monics grow progressively weaker, until they can 
no longer be detected. With a sensitive receiver, 
they can be heard to 30mc /s. The second harmonic 
of 100kc /s falls on 200kc /s, which is the Light 
Programme transmitter frequency. To adjust the 
unit to 100kc /s, the long wave light programme 
is tuned in on a receiver, and the unit output lead 

is placed near the receiver, or is 
wound round the receiver aerial 
lead. The 150pF capacitor is then 
rotated until a whistle is heard in 
the receiver. This falls in pitch as 
the tuning approaches 100kc /s 
and ceases when tuning is exactly 
at 100kc /s. If tuning proceeds, 
the whistle re- appears rising in 
pitch. The capacitor is thus set at 
the 100kc /s point, where the 
heterodyne whistle vanishes. This 
is most easily done accurately 
when the programme is momen- 
tarily silent. 

The 100kc /s signal can now he 
picked up by the receiver at 
100kc /s points. That is, 300kc /s 
(1000m.), 400kc /s, 500kc /s 
(600m.), 600kc /s (500m.), and so 
on. The 10th harmonic, which is 
1000kc /s (300m.) or 1Mc /s is 
tuned in carefully on the recei- 
ver. The unit is then switched to 
1Mc /s and the 100pF capacitor 
is rotated until the unit signal is 
accurately tuned to the receiver. 

-Harmonics of the 1Mc /s signal can then be tuned 
in on the receiver, and will be strongly heard 
throughout the short wave bands. 

If the receiver permits, the unit can be tuned 
by picking up the MSF frequency transmissions on 
2.5Mc /s and 5Mc /s, or these may be used as a 
check after initial adjustment as described. 

The 100kc /s marks will not be wanted through- 
out the short wave ranges, but are useful for cali- 
brating a particular band, such as an Amateur 
band. For example, the 3.5Mc /s Amateur band 
extends from 3'SMc /s to 3.8Mc /s and the 100kc /s 

red 
H.T.+ Output 

Tag strip Tags marked 'MC: are 
'earthing' points to 

chassis 

Fig. 3: The complete wiring diagram of the unit. 

and output leads. Black flex is suitable for chassis 
(h.t. negative), with red for h.t. positive, and white 
or some other colour for heater. These three leads 
are twisted together and fitted with clips. 

The coil and capacitor values are such that the 
capacitors are about } closed. If smaller variable 
capacitors are to hand, they may be used if pre- 
set or fixed capacitors are wired in parallel with 
them, to make up the required total. A 200pF or 
250pF capacitor may be used for the 100kc /s cir- 
cuit, instead of 150pF, if to hand. But a value 
larger than about 150pF is not recommended for 
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setting of the unit will give marks at 3.5Mc /s, 
3.6Mc /s, 3.7Mc /s and 3.8Mc /s. With the 7Mc /s 
band, the 1Mc /s signal will give a mark for 7Mc /s. 
and the 100kc /s will give 7.1Mc /s. In the same 
way, 14Mc /s and other bands may be accurately 
found and marked on the receiver. 

For best accuracy, the receiver and unit are 
switched on for twenty minutes or so before cali- 
bration, and the unit is always re- adjusted to zero 
beat with the long wave Light Programme, or 
MSF, before using it to calibrate a receiver or 
generator. The accuracy is then easily higher than 

HT+ + MRS 

C4 
2}/F-16}iF 

HT.- 

R3 1kII-22kII 250V 
Rectifier 

C5 250v 
2j1F-16.1.1F 

6-3V 

Fig. 4: The circuit of a suitable power supply. 

TI 

An edge -on view showing the construction of the unit. 

WIRELESS 651 

the aerial socket, removing the usual aerial. This 
should be checked before beginning calibration. 

GENERATOR CALIBRATION 

To calibrate a signal generator, the generator 
and unit are both coupled to the aerial circuit of 
the receiver. The receiver is only used to listen for 
heterodynes between the 'generator signal, and 
marker harmonic, so exact calibration of the 
receiver is not necessary. 

The generator and receiver are tuned to 1Mc /s 
points and the generator is adjusted to zero beat 
with the unit harmonic. The 1Mc /s points may 
thus be marked on the generator scale. The 
0.1Mc /s (100kc /s) divisions are then filled up with 
the aid of the 100kc /s signal. 

FREQUENCY WAVELENGTH 

If it is wished to obtain wavelength markings, 
this can be done by noting that wavelength in 
metres= 

300,000 

kc /s 
For example, 1200kc /s is 250m, and 1500kc /s is 

the accuracy with which the average receiver or 
generator tuning scale can be read. 

RECEIVER ADJUSTMENT 

T.R.F. receivers may be readily calibrated, 
because if the reaction control is just sufficiently 
advanced, the harmonics can be tuned in as 
whistles. 

Superhet receivers having tuning meters or beat 
frequency oscillators are also easily calibrated, 
because the signals can be observed on the meter, 
and heard with the b.f.o. on. 

With the popular domestic type superhet, a 
tuning meter can be improvised by connecting a 
meter between the intermediate transformer and 
h.t. line, with a 0.01µF Capacitor from i.f.t. to 
chassis. A meter range of IOmA or so is normally 
suitable, and the receiver must have the usual a.v.c. 
circuit. Or oscillation may be induced by twisting 
an insulated wire round the intermediate frequency 
amplifier grid and anode circuits, adjusting this 
until oscillation is heard. (This is a crude form of 
b.f.o.) 

Some adjustment of coupling between the unit 
and receiver may also be necessary. With low 
multiplies, the signal is strong, and the output lead 
may be placed near the receiver. But with high 
multiples, it may be necessary to take the lead to 

200m. A megacycle is 1000kc /s. So 10Mc /s is 30m, 
12Mc /s is 25m, 15Mc /s is 20m, and so on. In 
general, kc /s and Mc /s markings are preferred on 
equipment. 

Fig. 4 shows the circuit of a suitable power pack, 
so that the unit may be employed with battery or 
transistor receivers or signal generators, or without 
drawing power from a mains operated receiver. 

DON'T FORGET YOUR e 
i i PTV.. % 

ti 
ñ PRACTICAL TELEVISION 

every month, 2s. ii ese wernemememe 
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"TEN- FIVE" 
A 10- transistor 

double- conversion 

communications receiver 

s -meter 
b.f.o. 

mains powered 

aY A. S. CARP3EN 'IV 3E3FC, GSASG 
CONTINUED FROM PAGE 521 OF THE OCTOBER ISSUE 

THE receiver is constructed on a sheet of transformer fixing lugs will be inaccessible. A 
polished paxolin size 9; x 6 x -kin. to which metal sheet must not be used. 
metal front and rear runners are bolted. Use The largest component mounted on the board is 

of a thicker board is not advised or the various i.f. the 3 -gang tuning capacitor and this is positioned so 

m 

Dial mechanism and scale 

I.FT.6 
470kcis 

tgb° o 

°e 

of 
Make 

cornecting 

Tr9J1110 In cups 0oo 
e b c 

3 
5510Trill 

a T7 
a. 

D Broken 

TS 
DELL 

I.F.TA 
470kc1s 

lines Indicate 
housing 

area 

ógol°fi 

lead 
strip 

,'. {%.: optional battery ! IF.T3 
470kc1s 

Malos lead 
L aperture 

11172 
1.BMcls 

(ol : 
1 
: 

TCI 

TC2 

TC3 

B g ó 

( J 

IeMcis 
IF. trap 

Sere 
can 

a.WTI itis 

rolshed paxoM board 
6x9¿ 

_J 

Fig. 3: Top panel layout; note orientation of transistors. 
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that the dial mechanism is suitably spaced from 
the front panel which is fitted fairly well on, in the 
construction. This front panel is also allowed to 
extend tin. deeper'than the front runner and there- 
by brings the various controls to a more con- 
venient operating height whilst also improving the 
appearance due to the sloping front effect obtained. 

A diagram giving the top layout of the receiver 
is shown in Fig. 3 and it is doubtful if this can be 
much improved upon. The 1.6Mc /s wavetrap and 
first converter lie along one 
side of the 3 -gang unit, coils 
being placed as close as 
possible without the moving 
vanes being fouled. A 
curved aluminium screen is 
erected between the aerial 
and interstage coils to pre- 
vent unwanted coupling. 
The signals proceed around 
the rear of the ganged unit 
(the 1.6Mc /s amplifier) to 
the second converter and 
main 470kc /s i.f. strip which 
lies along the other side of T3 
the 3 -gang, the metal casing 
of which asssits in screening. 

Panel connections are 
required for the b.f.o. and 
audio stages so these are 
placed conveniently at one 
corner. This leaves a 3 x 
3-tin. area free at the rear 
corner and here it is con- 
venient to accommodate the 
powering section, battery or 
mains unit. 

Above deck the neat 
appearance is due to the fact 
that practically all the wiring 
is accommodated below. 

WIRELESS 653 

tool to the core -requires to be larger. This hole 
also requires small " keys" which may be clearly 
seen on the underside (see inset diagram, Fig. 2b). 
A " sure fire" way of obtaining exact drilling 
points for these items is to press a piece of thin 
card against the pin and lug ends. The resultant 
" impression " is then pricked with a needle and 
the piece of card used as a template. I.F. trans- 
former orientation may be seen at Fig. 5 whilst 
the mounting line May be seen at Fig. 4. 

Support bracket 
(aluminium) 

Bend down along_dotted line 
C 

1 4 

c Cut -out to 
give access 
to tuning 
gang fixed 
plate tags 

Mounting the Main 
Components 

The first constructional 
step is to prepare the board 
which requires some cutting 
to accommodate the 3 -gang 
capacitor and dial mecha- 
nism. A diagram giving 
basic essentials is shown in 
Fig. 4 which should be used 
only as a guide, checking as 
the work proceeds by tenta- 
tively placing the items 
in position. The narrow slot shown running across 
the board allows the moving vanes to disengage 
fully and is best left uncut until the other work 
has been done. Once the ganged unit is bolted 
home rigidity is regained. 

Six sub -miniature i.f. transformers have to he 
mounted and eight holes have to be drilled for 
each, seven of which may be made with a hin, 
drill, the central one -used to apply a trimming 

3%4 

Mounting line 
for te amplifier 

strip 

Morin 
board 

Overlaps 
brackets 
3/4 on 
each side 

31/g 

Hole sizes 
dia, 

8....3 /g dia, 
C.._..1/ dia. 

Fi 

Paxonn 
board 

Cut -out for 
dial mechanism 

c 
Bendwn along dotted line 

Common 
centre line 

when assembled 

VR1 1TC4 

8" 

Fig. 4: Dimensions of the paxolin board and its alumiulum supports. 

When these transformers are correctly located 
the locking lugs are bent over on the underside 
and a round blob of solder applied to each lug 
whilst maintaining pressure from above. Great 
care is necessary to ensure that solder does not 
run down the core stems and a small piece of 
p.v.c. sleeving inserted in each will prove bene- 
ficial. 

The noval valveholders used for the plug -in 
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Ag. StAw mtdetsideslew showing most of the wiring. Note positive bar and orientation of 

CONS snnst be-isf low-loss saonsttacffon mnd'lmay 
besnounted ati shown. 

Locating the 1.6Mcfs Wavetrap and T4 

These coils must be screened but the methods 
used differ. To mount the coil Ll drill a OB.A. 
hole to accept the threaded section of -0oí7 stem. 

(a) 

Fig. 6(a): The type of tag strip used in the construction 
of the "Ten- Five "; (b): details of the coil screen. 

Next take the coil container Iid and drill a similar 
hole centrally plus three further áin. holes, spaced 
at 120', fairly close to the rim. Also drill holes in 
the paxolin board to agree, then mount the coil 
from above through the lid and secure both 
thumb tight on the underside, using the polysty- 

rene nut provided. Pass a 6B.A. bolt through one - 
of the }in. holes and fit a solder tag and nut on 
the underside -this tag " earths " the can when 
screwed into the lid later. The two remaining 
holes are required for coil leads. 

To fit T4 press its pins against a piece of card 
to obtain a template, then, using this, drill nine 
hin, or smaller holes to accept the pins, orientating 
the coil as shown in Fig. 5. Place the coil in 
position, then splay out the pins on the underside 
to lock it firm. Next take the freed coil container 
and saw it off carefully just above the threaded 
portion so that it is Ilin. long. Drill a OB.A. hole 
centrally in the bottom to accept the threaded coil 
stem and place in position. Before locating the 
polystyrene nut add a metal washer and a twist 
of wire for soldering to. Apply the lock nut and 
tighten. Solder a lead through to the positive bar 
as convenient to " earth " the can. 

Wiring Notes 
Full point -to -point wiring plans are not given, 

for it is thought that readers capable of construct- 
ing a receiver of this complexity will not be 
handicapped; it is doubtful, too, if all the wiring 
could be accommodated on a single plan. All 
wiring needs to be both short and direct, particu- 
larly in the tuned converter section. It is 
important, too, to use modern, physically small 
resistors and capacitors, etc., to ensure efficiency 
and ease of construction. The locations of most 
of the components may be seen in Figs. 3 and 5. 
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ANOTHER TAPE RECORDER BARGAIN 
Mfrs.' end of production Surplus Offer 

A 24 gee. ' l'ape Recorder offered at the 
bargain price of only 15 gns. plus 101- care. 

i 3 Unite already red and 
tested. A modern t'Irruit for quality record- 
ing from Mike Gram or Radio, using latest 
B.B.B. Twin Track Monardeck Type '1'1)2. 
Valve line op- EF8ti, El LS" 1.1184, 1;Z80 
and Sellmium Diode. Send tor detailed list - 
3d. stamp. 

Complete Kit remprisinr itio icloto. 

BARGAIN PRICE 15 Gí15. ;";; 

12 -tone Cabinet and Sin- z 5in. Speaker. Size 
4m. z 10 0n. x 7 }fn £3.10.0 
Wired Amplifier complete with 4 Valves, front 

Panel. Knobs, eco. £5.12. 3 + 
S.S.R. Moaardeok Type TD2 £7.7.0 + n .; . 
Accessories: Mike, Tape, empty Reel, screened 

Lead and Plugs, Instructions, etc £1.0.0 r. 

NEW BRITISH RECORDING TAPE 
Famous Manufacturer. Bulk purchase. genuine recommended Tape Bargain 
Unconditional Guarantee. Fitted Leader ,5 Stop Foils iexcept lin.). 

Standard f PVC base) Long Play (PVC base) stole Play 1Mylar nase) 
Sin. 150ft. 3/9 22310. 4/9 30011. 6/6 

51l 

60ntt. 11/8 9nOtt. 15 /- 12110, . 25/- 
in 85nft. 14/6 1200, 17/6 L uu(t. 32/3 

lia 1200, 17/8 1800It. 22/6 0401G. 42/6 
Post and Packing -lin. Reels. rad. Each additional Reel, :fd 

4in. lo 7in. Reels. Li- Rorh additional Reel, lid. 

EMPTY TAPE REELS (Plastic): sin 1/3, 4in 2/ -, din. 2 / -, 5;in. 2/ -, 7in 2/3. 
PLASTIC REEL CONTAINERS )Casettes): Sin. 1/3, Sin. 1/9, 6;tn. 2/ -, 7in. 2/3. 

Condensers -Silver Mica. All values 
2pF to 1,000pF, Bd. each. Ditto. 
Ceramics 9d. Tub. 450V T.C.C. etc'. 
0,001 mEd to (1.01 and 0.l /360V.. 
9d. 0.02- 0,1/300V., 1/ -. 0.23 Hunts 
1/8 C.5 T.C.C. 1/9, etc. etc. Close. 
Tol, S /Micas -10;a 5pF.500ph' 8d. 
600- 5,000p t', 1 / -. 1",0 2pF- 1001,1', 
9d. 100pF- 3OOpF, 11d. 7751,10 
3,0000'. 1/8 Resistors--Full. 
Range 10 Ohms -10 meg. ohms 20".,, 
} and 1W, 3d., Ito, 5d. (Midget 
type modern rating) 1W, 6d -, 2W, 
9d. Hi -Stab. 5% 1W, 4W, Bd- (100 
ohms -1 meg). Other values 9d. 
1% IW. 1 /8, eta, etc. 

Volume Controls -5K -2 Meg. ohms. 
3in. Spina Iles. Morganite Midget. 
Type )lin. Ram. Guar. 1 year. 
LOG or LIN. ratios less 9w. 31 -. 
DP. Sor. 4/8. Twin Stereo leas Sw. 
8 /6. DP. Sw. 8/ -. Specials to order. 

SPECIAL BARGAIN 

9 Meg. VOL Controle DP. Sen. 
4' flatted epindle. Famous Mfrs 
4 for 

. 

/ poet free. 

JASON FM TUNER UNITS 
Designer -approved kite of parts. 
FMT1, 5 ens. 4 salees, 20/ -. 
FSOT2, £7. 5 valves, 35/ -. JTV 
MERCURY 10 ens. JTV2 £13.19.6. 
t valves, 28/8. NEW JASON FM 
HANDBOOK. 2/8. 48 hr. Aldo- 
meld Services, 7/8. P. B P. 016. 

TRIMMERS. Ceramic (Compression 
r o-:cl -30 1,F. sopF, popl', 9d.: innl,-I 
150ptt 1/3; 2701,F, 1/8; SOME, I/9. 
PHILIPS. Bee Hive Type (cone. ai. 
paced,- 2 -8pF, 1/ -; 3 -3001, 1 /r. 

KNOBS -Modern Continental types 
lemon or Ivory with Gold Ring; 
" dia., 9d. each: 1;", 1/- each; 

Brown or Ivory with Gold Centre, ' dia., 10d. each: 11", 1/3 each. 
LARGE SELECTION AVAILABLE. 
METAL RECTIFIERS. STC Types - 
RM1, 4/9; 11512, 5 /6; RM3, 7/8; 
11514, 18/ -: 1(515, 21/ -; 13M411, 17/6. 

TUB -ELECTROLYTICS -CAN 
25/25v. 50/12v. 1 /9; 8 +8/450v. 4/8; 
50/50v. 100/125v. 2/ -; 32 + 32/275v.4/8 
8/450v. 4/350v. 2/3; 50/50/351v. 8/8 
16 +10/450v. 5 /8; 60/260/275v. 12/8 
32 + 32/450v. 8 /8;100 +200 /275v. 12/6 

RECORD PLAYER 
CABINETS 59/6 Carr. k fns. Of -. 

Contemporary style, realise covered cabinet 
in two-tone maroon and cream. Size 15/" 
145' z 81.', fitted with all accessories including 
baffle board and Vynair fret. Space available 
for all modero amplifiers and auto-ehangere 
etc. Uncut record player mounting 
board 141' x 12 }' supplied. 
2 -VALVE 2 WATT AMPLIFIER.' 
EZ80 and Twin otage ECL82 with 
vol. and neg. feedback tone control. 
A.C. 200/250V with knobs. etc., ready 
wired to tit above cabinet. 22.17.0. 
P. sr P. 1/5. 7' x 4" Speaker and trans., 
22/-. P. Si P. 2 / -. 

COMPLETE R /PLAYER RIT, As ill. 
inc. BSR ÚA14 Unit. New Bargain 
Price Now Only £11.10.0. 7/0 con. 
Double wound mains Ttr, no live chassie 

BONDACOUST Speaker Cabinet Acoustic Wadding Ilin. thick approx.) 12ín. 
wide, any length cut. 1/8 ft., 4/- yd. TINNED COPPER WIRE. 10 -22g. 
2/8 }lb. ERSIN MULTICORE SOLDER. 60/40 44 per yard. Cartoon 2/6 etc. 

TYGAN FRET (Coutcm. pat.), 12 x 
12in. 2/ -; 12 a 181u. 3/ -; 12 x 24in. 
4/ -. etc. 
EXPANDED ANODISED METAL. 
Attractive gilt finish }in. x }in. 

diamond mesh 4/8 a1.10. Multiples of 
Bin. cut. Mal. size 4ft. x aft 47/6 
plus Carr. 
ENAMELLED COPPER WIRE - 
51b. reels 14g -20g, 2/60 22g -28g, 3/ -; 
20g -34g. 3/9; 36g -38g, 4/3; 39g-40g, 
4/8, etc. 
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MULLARD "3.3rr HI-FI AMPLIFIER 

3 VALVES 3 WATT 

quality at reasonable cost 
Baas Boost and treble controls 

o quality sectional output transfer, 
r, 40 cis -2:: kc /s + 1 dB. 100 mV 

".'P for 3W, less than 1% distortion. 
eV Bronze escutcheon panel. Complete 

Kit only £0.19.6 Carr. 
Wired and tested 5 CM 

NULLARD "5-10" AMPLIFIER. 5 valve. 10W 8 
and 15 ohms output. Mullarq'e famous circuit with 
heavy duty ultra -linear qualky output transformer. 

Basic amplifier kit price £9.19.6 Carr. and Ins. 7/6. 
Plead built £11.19.0, 
CONTROL. PANLL KIT. Bass, 'Treble and Volume eantrnls with 4- pos(tloa 
selector switch and 1 Linn 4in. c cuteheun panel. £2.5.9. Carr. 2/6. 
AMPLIFIER K11' AND CONTROL PANEL KIT. £11.18.13.. Ditto, ready wired, 
£14.10.0. 
2 -VALVE PRE -AMP. UNIT. Based on /dullard's ransom 2 -valve (2zEF86) 
circuit with full equalisation. with volume, bass, treble and 5- position selector 
switch. Size 9' x 4' 0 _' Complete Kit £5.19.8 plus Baer. 3/6 

h VALVE AM -FM TUNER UNIT 
Med. and VIII' 190 5I.530 0I, 0:: IIi,' e -Inn Acts, It valves and metal rectifier. Self 
oral ai ued pow,'r unit, Al' 0o0r' snc- nporallen. Magic eve indicator, 3 push - 

I,011o10 rHS. .' ,11. Meal., S 11 1-, hive And high ctrtpnt with gain control. 
Perspe , cs Panl I I u,. y 4in cat i, i! mmfinatc,l dial. Overall size 11jmn, x 
4u,_ a r mle,l Pub lil >'r'I nit to ,. -ih Mullard 3 -3 or 6.10 
AInI,lillrra Acaihtll',.ra11 at pre 

\ 
n1 as hnîltIll., nit0, aligned and tested ready 

for u . Bargain price £12.10.0. Carr. a1 -. Available shortly is Kit Form at 
approximately III gns. 

DE -LUXE 

RECORD 

PLAYER 

KIT 

v 
Incorporating 

4 Sp. Garrard s` 

Auto -Slim unit and Milliard latent 
3 w amplifier (1:CI, 06 and EZ 80), 
vol., laya .011,1 treble controls, with 
8' x I' 10,(1íh line speaker. 
Contemporary styled 2 -tone cabinet, 
charcoal -grey awl off- white with 
matching blue relief. size 17 }' n 16' 

COMPLETE KIT £13.19.6 
('arc, and its. 10.e. 
('at. S Cones. details 2/6 (free with kit), 
FRONT SECTION. which house, am- 
plifier and speaker. is detachable from 
cabinet. )'rice as separate unit for stereo 
>5.17.6. Carr. 5 /-. 

TRANSISTOR 
COMPONENTS 

Midget d.F.'s -465 Kc /a 9/161a 
diem. 5IS 

Ole. Coil M. k L.W. 5/9 
Midget Driver Trans. 3.5:1 8/9 
Midget Output Trans. Push - 

Pull -3 ohms 8/9 
Elect. Condensers- Midget Type 
1 mfd.-60 mid. ea. 1/9, 100 mid. 
2/ -, 12V. 
Condense= 150 v. working: 
!Il cold., .02 mid., .03 mid., 
.04 mid. 9d.; .05 mid., .1 mid., 1/- 
'.,, mid.- 1/3; .5 mfd., 1/6. etc. 

Midget Tuning Condensers. J.B. 
"00" 200 ph' and 176 pH. 8/8. 
ditto with trimmers, 9/6. J.B. 
2211 pF and 106pF conc. slow 
motion 10/8. 365p5 single 7/0. 
Sub. con. him Dllemie 100 1,F, 
300pF, 600pF, 7/- each. 
FERRITE AERIALS, IL a LW.' 
car aerial coil 9/3. 
Midget vol. Control with edge 
control knob, 5 K /ohms, with 
switch 419: Ditto less switch 8/9. 
Speakers: P.M.: 2in. Plessey 75 
ohms 1518. 21in, Continental 8 
ohms, 14/6. 7 x 4In. Plessey 36 
ohms. 28/8. 
Ear Ptug Phone. -Min Con- 
tinental type 3ft. lead, lack plug 
and socket. High Imp., 8 / -. Low 
Imp., 7/0. 
Brand New, Mfrs. let grade, 
1 0C44 A 2 OC45, 15/8. 1 OC81D 
.0 2 0(.rt. 15/6. All above and 
o t' i .::2/6. Poet Free. 

7 VALVE AM /FM RADIOGRAM CHASSIS 
Valve line -up ECC85, EC1181, RESO. 
EABCSO, EL84, EM81, 1280.x._ 
Three Waveband and Switched Gram 
positions. Med. 200 -050 Long 
l,110 -2,000 a VHF /FM x8-93 Mc /s. 
]'hula, Continental 'fining Insert with 
permeability tuning on FM and com- 
bined AM /FSl IF transformers. 460 
Ke/e. and 10.7 Mc /s. Dust care tuning 
all coils. Latest eirentry including 
AVE and Neg. Feedback. Three watt 
output. Sensitivity and reproduction 
of a 

y 
ry high standard. Chassis s, 

b 1/ x6 }in. Height 7 B. Edge iliumte 
naffed glans dial 111 z :31in. a 
Vertical painter. Horizontal station n mee. Gold on brown background. 
A.C. 200/270v. operation. Magic -eye tuning. Cct. diagram now available. 

Aligned and tested ready for use £13.10.0 Care. A Ina 7/8 
Complete with 4 Knobs -walnut or 

o 
y to chol,.e. Indoor FM aerial 3/8 ext. 

3 ohm P.M. Speaker only required. Recommended Quality Speakers 10/15. 
Elm II /D. 301 -: 131 x Sia. E.M.I. "Fidelity ", 35/ -; 12in. B.A. with cono- 
Twceter, 42/8. ('arr. 2/0. 

We n adore all types Radio Maine Trans, Chokes, Quality 0/P Trans., eta 
Engm 

l 

cd for Specials. Prototypes small production runs Quotations 
by return. nsenl for detailed bargain lists 3.1. stamp. 

RADIO COMPONENT 'SPECIALISTS 
70 Brigstock Rd., Thornton Heath, Surrey. Hoare: 9 ova -5 p.m., 1 p.m. Wed. 
THO 2185. Teri C.W,O or C.O.D. Post und Parkin, up to 3 (b. Od.; 1 Id. 1/3; 3 lb. 
2/3: 5 lb. 219; 8 lb.:t /6, 
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WEYRAD 
TRANSISTOR COILS 
The P50 series remain the most popular and widely used 
Transistor Superhets:- 

P50/IAC Oscillator Coil for 176 pF tuning 
P50/2CC Ist & 2nd I.F. Transformers . 
P50, /3CC 3rd I.F. Transformers .. 

All mounted in individual cans ',- -bin 
RA2W Ferrite Rod Aerial 208 pF Tuning . 

LFDT4 Driver Transformers ... 
OPTIA Output Transformers 
PCAI Printed Circuit Panel ... 
Constructor's Booklet 

components for Medium and Long -wave 

.. ... ... 54 ea. 
... 57 ea. 

61- ea. 
. diam. x tin. high. 

12/6 ea. 
9f6 ea. 

1016 ea. 
916 ea. 
2r- ea. 

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 Colle 3f9 each. 

WEYMOUTH RADIO MANUFACTURING CO. LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

pitman 
AN 
ELECTRONIC 
ORGAN 
FOR THE 
HOME 
CONSTRUCTOR 
Alan Douglas, Sen. Men?. I.E.E.E. 

A very popular "how to make It" book. 
Shows exactly what is involved in work 
and materials (a list of sources of 
supply is included) in constructing an 
inexpensive instrument for use in the 
home. For this new edition, an alterna- 
tive arrangement of continuous tuning 
has been added to a revised and up- 
to -date text. 
Second edition 20s. net. 

from all booksellers 
Pitman Parker St. London WC2 

HOUSING 
HI-Fl? 

This is one of a wide range of cabinets for 
every hi -fi purpose -speakers, equipment, 
tapes and records. Soundly designed, superbly 
finished, sensibly priced. Send for illustrated 
catalogue and name of local stockist. 

Fanfare Record 
Cabinet. Walnut or 
Mahogany 
£9.19.0. 

Teak 
£10.19.0. 

RECORD 

(Dept. P.W.I I), Brook Road, London N22 
Telephone: BOWes Park 7487/8 
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Extensive use is made of small tag strips 
(Lektrokit. part No. 2231), see Fig. 6(a), seven of 
these being required on the underside of the board 
and two above. Use is also made of a thick, plain, 
tinned copper wire which forms a rough square 
below deck and is the positive bar. A screen is 
also required, as mentioned earlier, between aerial 
and interstage coils and this is shown in Fig. 6(b). 

WIRELESS 657 

The Front Panel 

Essential details regarding the panel may be 
seen in Fig. 7. It is secured to the " chassis " by 
means of additional }in. nuts placed over the 
various control shafts. The top may be held by 
locking it to the dial (holes are provided) and with 
brackets if required. Items fitted direct on the 

-4-1/8 

7' 

3%2 

61/2 

Cut -out for dial 

Panel 
material 

Paxolin 
or 

hardboard, 
or 

16 sw.g. aluminium df 
dial 

Hole sizes 

dia. 

dia. 

C......1/84 ._ 1/8 dia. 

Mount outlet 
sockets at'X' 
as required 

1/4 

VR1 

R.F Os4 
Sensitivity Trim 

1/4 

Cut -out -41311-4. 
for meter 
as required 

s 

. i 

s I. 1/4- 
. 

1%4 

Hole for tuning drive 

S1 

Avg. 
and 
B.FO, 

lt 
TC5 

Tuning 
1 /4 

Noise Phones- 
Limiter Speaker 

53 52 

Volume 
and 

OnOff 

Fig. 7: Front panel control layout and dimensions. 

A photograph showing the lay- 
out of the prototype receiver is 
shown on page 661. 

Fitting the Transistors 

The ten transistors are best 
mounted by letting their shells 
stand upright above the top of 
the board, min. holes being 
drilled close together through 
which each sleeved lead -out wire 
is passed. This gives a firm 
anchorage. Four such holes are 
needed for transistors 1, 2, 3, 5 

and 6 and three for the others. 
The locations and correct orienta- 
tion may be seen by referring to 
the diagrams. A pair of tweezers 
(the type used by printers' com- 
positors is ideal) will be found 
extremely useful in this connec- 
tion. Transistors 9 and 10 must 
he fitted with copper clips and 
the white spots designating the 
collectors should be carefully 
checked before sliding the clips 
fully home. 

Mains/Battery selector switch 

R32 ; S5 

P1 

50011-Ikr1 (See text) 
...t. .. 

Rc ....- (See text) 
Battery input 

powering 
z 

Mains input 
powering blue Original 

-ve line 
brown 

Original 
mains 

ransformer 

12-14V DC, 
from car 
battery,- 

A.C. 
mains 

Original 
4-ve line P2 

brown 

R40 
22011 

brown 
C33 

O'O1pF 
1000v QC 

Fig. 8: Modifications for mains /battery oneratian. See page 661. 
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panel are: the aerial socket, S2, S3, VR2, the 
signal /tuning meter and the two outlet sockets. 
Later the finished unit may be placed in a small 
cabinet which may be either of metal or of wood, 
etc., lined with aluminium foil. This cabinet will 
require a lift -up top so that coil changing can be 
effected. 

Testing the Receiver 

After making certain all connections are correct, 
particularly in the. power supply section, whether 
this be battery or mains, a milliammeter set to 
read 0-50mA should be inserted in series with 
the negative supply. Phones and speaker should 
be connected and VR2 set to "min ". The "on/ 
off " switch is then closed, whereupon a reading 
should be obtained approximating to 12mA if the 
function switch is set to " LS". Should the 
reading be much higher, say 30mA, switch off 
immediately and investigate. If all is well rotate 
SIA to bring in the b.f.o. and adjust VR2 for a 
full -scale tuning meter deflection, after which the 
a.v.e. may be switched in, i.e. b.f.o. " out ". A 
few spot voltage checks may next be made, refer- 
ring to Figs. 2a, b and c as necessary, allowing for 
slight discrepancies caused by resistor tolerances, 
transistor variations, etc. At this stage connection 
of an aerial is unlikely to produce any signals since 
alignment will be well out. If "howling" results 
reverse the connections to T7 secondary. 

Circuit Alignment 

The 'constructor who has got this far will be 
able to align the receiver. Some results might be 
obtained without a signal generator but these are 
likely to be very poor ones; even a generator only 
covering up to about 2Mc /s is better than none 
at all. 

l.F. Stages 

Initially the first converter is made inoperative, 
say, by short- circuiting a winding of T3, then with 
the noise limiter " out " and a.y.c. "in " a low 

470kc /s modulated signal is applied via a 
" "!-17 capacitor between the positive bar and 

n 5, i.f.t.2, and should be heard via the loud- 
- c° if the volume control is well advanced. 

Only the smallest perceptible reading on the 
signal /tuning meter is required and it might also 
be necessary to short -circuit pins 1 and 2, T4. An 
alternative form of indicating device consists of a 
meter inserted in the line from -9V and the 
output transformer centre 
tap and adjusted to read 
0 -50mA or as appro- 
priate. 

The cores of i.f.t.5, 4, 
3 are then carefully 
adjusted for maximum 
deflection on the indica- 
tor used, using a suitable 
non - ferrous trimming 
tool. As the circuits come 
into line, generator out- 
put is attenuated so as 
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not to cause the a.v.c. system undue disturbance 
and the cores retrimmed for maximum reading. 

With the generator set to 1.6Mc /s the short - 
circuit to T4 is removed and its core adjusted to 
resolve the signal: should two settings be possible 
choose the one giving largest output. Lock T4 
coil stem firmly with a 6B.A.. bolt and transfer 
generator to pin 7, T2. Peak i.f.t.2 and i.f.t.l, 
using the cores. 

R.F. Alignment 
This is carried out on the basis of 'core adjust- 

ment first at the low frequency end of the band, 
followed by trimmer adjustment at the high 
frequency end. In this case commence with the 
highest range to be used, i.e. range 5 (Table 1) and 
with TC4 set so that with its pointer upright the 
vanes are about 25% enmeshed. 

1. Connect the generator via a standard 
dummy aerial (or 40012 resistor) to the aerial 
socket and inject a 10.5Mc /s signal with the vanes 
of the tuning gang fully enmeshed and the 
converter stage operative. 

2. Adjust the core of the oscillator coil (T3) 
to resolve the signal (see note re "second channel" 
later). 

3. Set generator to 31.5Mc /s and fully disen- 
gage vanes of the tuning gang (VC1 /2/3). Set 
oscillator trimmer for maximum output. Repeat 
these operations. 

4. Set generator to low frequency tracking 
point (Table II). Tune it in, using VCI /2/3 gang, 
then adjust the yellow and blue cores for maxi- 
mum output (see note on " pulling " later). 

5. Adjust generator to the high frequency 
tracking point and tune it in, using VCI /2/3 gang 
capacitor. Adjust interstage and aerial trimmers 
for maximum output. 

Second Channel 

Two responses can usually be found on short- 
wave ranges and the one requiring minimum core 
or trimmer in circuit is the correct one. To check 
move generator pointer on completion above and 
below its setting (3Mc /s), when a second response 
will be noted. This should be higher in frequency 
than the one used for the initial adjustment. 

Pulling 

Detuning of the oscillator can 
aligning the signal circuits (pulling) 
overcome by slightly rocking the 
capacitor when making adjustments. 

TABLE II 
Tracking Points 

occur when 
but may be 
tuning gang 

Range 
L.F. Band 

end 
L.F. Tracking 

point 
H.F. Band 

end 
H.F. Tracking 

point 

1 175 kc /s 192 kc /s 525 kc /s 472 kc /s 
2 515 kc /s 566 kc /s 1545 kc /s 1390 kc /s 
3 1.67 Mc /s 1.83 Mc /s 5.3 Mc /s 4.5 Mc /s 
4 5.0 Mc /s 5.5 Mc /s 15.0 Mc /s 13.5 Mcjs 
5 10.5 Mc /s 11-5 Mc /s 31.5 Mc /s 28.5 Mc /s 

Note. -Uses of Ranges 1 and 2 is not envisaged 
here but is included for completeness. 
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FOR PEAK PERFORMANCE AT LOW COST - 
PICK DAR AMATEUR 

RADIO 11 

EQUIPMENT Il1 

659 

Advanced design and craftsmanship plus an unequalled reputation proved 
by the many hundreds of testimonials received from CODAR users is your 
guarantee of complete satisfaction. Only the best is good enough for 
CODAR-Mullard, Brinier, Jackson, Denco, Electronignes, Thorn, A.E.L 
are just some of the famous names built Into CODAR equipment. 
CODAR -KITS are supplied with clear pictorial diagrams and easy to 
follow instructions -no technical knowledge 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 pos- 
sible only from much more expensive equipment. 
For illustrated leaflets giving fullest details send 6d. in stampe. 

CODAR R.F. PRE -SELECTOR. Will considerably improve the performance of 
any superhet receiver. "Results are amazing." "Well worth the money.' 
MODEL P.R.30. Uses EF183 Frame Grid tuned R.F. Amplifier and provides up 
to 20dB 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 M/a H.T. 6.3 volts .3 amp L.T. Size ei in. x 5in. x 4ín. 
Ready built, complete with cables, plugs and instructions. £4.17.8. Carr. 3/ -. 
MODEL P.R. 30X. Self powered version for 200 -250 V. A.C. and also provides 
25 M/a at 200V. H.T. and 6.3V. 1 amp L.T. for other accessories. £7.2.0. Carr. 3/ -. 

CODAR "Q" MULTIPLIER. MODEL R.Q.10. For use with any superhet 
receiver with an I.F. between 450 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 tuneable over receiver I.F. passband. B.F.O. facility 
included. Size Bun. x 5in. x 4ín. Power requirements 180 -250V. H.T. at 5 M/a 
6.3V. .3 amp L.T. Ready built complete with cables, plugs and instructions. 
£8.15.0. Carr. 3/ -. MODEL. R.Q. 10X. Self powered version for 200 -250V A.C. and 
also provides 25 M/a at 20017. H.T. and 6.3V. 1 amp L.T. for other accessoriea. 
£8.8.0. Carr. 3/ -. 

CODAR A.T.S. 12 WATT 2 BAND TRANSMITTER. The newest, most compact 
transmitter for fixed or mobile use on 160/80 metres. "The tiny TX with the BIG 
voice." Size only 8iin. x 5in. x 4ín. (Base area is less than two- thirds of this page). 
High stability new type calibrated V.F.O. 1.8 -2.0 Mc /s and 3.5 -3.8 Mc /s (up to 
4 Mc /s export). Air -spaced CODAR -QOIL Pi -net output. P.A. Plate current meter 
plus neon indicator. Plate /screen modulator. AM /CW switch end Panel key 
jack. Plug changeover for 6 or 12 v. heater supply. Ready built 816.10.0. Carr.4 / -. 
A.T.3 POWER SUPPLY UNITS. Type 250/S. For 200/250V. A.C. with Stand 
by /Net /Transmit and aerial changeover switching, stabilised V.F.O. supply. 
neon standby /transmit indicator. £8.0.0. Carr. 5/-. Type 12 /MS 12V. Transistor 
power supply unit available shortly. (R.e. Terms eveileblea 

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 25-76 
metres and 4 page instruction manual. PRICE 39/8. Carr. 2/6. Extra Coils 4/9 
each. Instruction Manual only, 2/- (credited on order). Electrical Bandspread 
available. Provision to add 2 transistor amplifier. 

CODAR -KIT CR45 MAINS T.R.F. SHORT -WAVE RECEIVER. World 
wide reception -North and South America. Russia, India, Australia, Far East, 
Amateurs, Shipping, etc. * Separate electrical bandspread. * 3 slow motion 
vernier drives. * Low loss polystyrene plug -In coils, factory 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 -28, 25-75, 60 -176 metres) and 11 page instruction manual (LESS 

Cabinet). £7.5.0. Carr. 4/6. CR.45 CABINET. 12ín. x Sen. x 7jn. with 
sliding door for easy coil changing. 28/6. Extra coils 4/9 each. Instruc- 
tion manual only 4/- (credited on order). (Call now be supplied read/ 
built-price on request.) (H.P. terms available.) 

CODAR -KIT CR 86 COMMUNICATION RECEIVER. The finest 
superhet kit ever offered. * Covers 540 Kc /s--30 Mc /s in 4 bands. * 
Separate electrical bandspread. * Factory aligned Coil unit and I.F. 
Transformers. * Regenerative I.F. stage for maximum gain and B.F.O. 
for C.W. reception. * Power output 3 watts for 2/3 ohm speaker. 

* Panel controls: Aerial Trimmer, A.V.C., Standby. 
Bandswitch, A.F. Gain, I.F. Gain, B.F.O., etc. * Valve 
line up: ECH81, EBF89, ECC81. EL84, EZ80, EM84. * Size 
16in. x 6 /In. x 81ín. CODAR-KIT CR 66. Complete with 
17 page instruction manual. £19.2.8 (Ready -built £21.12.8) 
CR 66 "S" Meter Model Kit £21.2 6 (Ready -built 523.15.0). 
Carr. 6/- extra on all models. (H.P. terms available.) In- 
struction Manual only, 7/6 (credited on order). 

We are exhibiting on stand 20A. at the 
R.S.G.B. RADIOCOMMUNICATIONS EXHIBITION 

CODAR RADIO COMPANY BANK HOUSE, SOUTHWICK SQUARE, 
G33RE G3HGQ Southwick, Sussex. Tel, 3149 

Canada, Coda, Radio of Canada, Tweed, Ontario. 
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IMPROVED STANDARDS OF ACCURACY 
/ rz ytn A N D 

Modem styling in tight 

engraving. 

RELIABILITY 
grey with legible black + .. " * ̀- 

Z. . 

Constructed to with 
stand adverse climatic 1:\ > The Mk. 4 MULTIMINOR is an conditions- L "s \ ' i' entirely new version of this famous 
Ever ready case, Includ- Avo instrument and supersedes all 

previous models. It is styled on mod - ing leads, prods. and s, ff ern lines. with new high standards of dips.. ,a, /\ accuracy, improved internal assem- 
blies, and incorporating panctimatic Improved 1:: ̂ "+:'+ properties. assemblies. - . .._ :''$::a>_ 1 

The instrument is supplied in an attractive 
black carrying case, which also houses a pair 
of leads with interchangeable prods and clips, 
and an instruction booklet. It is packed in an 
attractive display carton. Robust real leather / cases are available, if required, in two sizes, 

J/¡ one to take the instrument with leads, clips ll/ and prods, and the other to house these and 

Re- styled scale plate for 
easy rapid reading. 
2 basic scales, each 
2.5 inches in length. 

New standards of accur- 
acy using an individual 
calibrated scale plate 
d.c. ranges 2.25 °, f.s.d. 
a.c. ranges 2.75% f.s.d. 

Available accessories in- 
include a 2500V d.c. 
multiplier and 5, 10 
and 25A shunts for 
d.c. current measure- 
ment. 

. also a high voltage multiplier and a d.c. shunt. 

MULTIMINOR 
D.C. Current: 100µA f.s.d. -A (.s.d. in 5 ranges Resistance: 0 -2 MCI in 2 ranges using I.SV cell. A.C. Voltage: 10V f.s.d. -1,000 f.s.d. in 5 ranges Sensitivity: 10,0000 /V on d.c. Voltage ranges. D.C. Voltage: 2.5V f.s.d. -1,000 f.s.d. in 6 ranges I,0000/V on a.c. Voltage ranges. 
D.C. Millivolt range: 0 --100mV f s.d. 

For full details of this great new pocket -size instrument, write for descriptive leaflet. 

ARCYv LTD AVOCET HOUSE. 92 -96 VAUXHALL BRIDGE ROAD LONDON, "S.W.I - VlCtoria 3404 (12 lines) 

MM 17 
Miraue 

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 5th January, 1965. 
This Course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 
Prov(des excellent practical experience on valve 
and transistor radio receivers and all well -known 
makes of television receivers. 

To: 
The Pembrldge College of Electronics (Dept. PII) 
34a Hereford Road, London, W.2. 

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

Name 

Address 

cwn 
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!J. Wavetrap and B.F.O. 

The-e is a small break in the coverage between 
ranges 2 and 3 to assist stability due to use of a 
1.6Mc /s i.f. and a signal of this frequency applied 
should not be heard. The wavetrap is adjusted, 
however, using a large signal, by means of L1 core 
for minimum response. 

To adjust the b.f.o. rotate S1 to " b.f.o. in " and 
with an unmodulated signal set the core of i.f.t.5 
to obtain the required beat note in conjunction 
with TC5. 

With the receiver completed it only remains 
necessary to house it suitably along the lines 
mentioned earlier and to mark up the scale as 
required, for which purpose a crystal marker is 
undoubtedly most useful. The " 20 " and "40 " 
metre bands should appear at a little more than 
mid -scale with " 80 " at about " 1 " on the 
appropriate ranges and as indicated by the 
bandset pointer. Reception on the highest 
frequency bands will greatly depend on conditions, 
on the kind of aerial used and so on, whilst 
appreciating that receiver sensitivity falls off in 
this region. A lot of DX listening is done on 
" 20 ", however, and here excellent results are 
assured. 

A rear view of the finished receiver. 

Further notes and portable operation 

Functionally it is not easy to improve the " A.C. 
Ten -Five " to any great extent -at least, not with 
components generally available to constructors - 
and the only modifications so far, found worth 
while have merely added to the versatility of the 
receiver. One useful addition -when the mains - 
powered system is adopted -is to fit a. coloured 
warning lens and lamp to the front panel. 

This has been done to the prototype and a 
Bulgin D841 /250V neon signal lamp will easily 
fit into the corner occupied by the " S" meter. The 
leads from the signal lamp should be soldered 
across the primary winding of the mains transfor- 
mer and it should here be noted that low voltage 
dial lamps should on no account be used in con- 
junction with the secondary winding of T8. 

One of the most appealing features of the 
receiver however it its low current and voltage 
requirements and it is thought not unlikely that 
some users would like to utilise it in their cars by 
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powering it from the battery thereof. 
Going " portable " can be great fun and with the 

aid of a car it is, of course, quite easy to find a 
pleasant and favourable reception area far from 
surrounding buildings and high above sea level. 
An effective aerial can easily be transported (a 2 

dipole for 14Mc /s is only 34ft. long) and may be 
very simply erected whereupon searching for Dz 
can be a pleasant and healthy pastime! 

To enable the " A.C. Ten -Five " to run from a 
12V car battery it is necessary to add, basically, a 
function selector switch, a resistor and a simple 
non -reversible 2 -pin socket. These items may be 
fitted to the rear chassis flange -on the side 
occupied by the mains transformer -with the 
switch positions legended on to the back of the 
cabinet. At the home station the switch will be set 
to " Mains " but when moved to a distant field 
location it will be moved to " Battery ". It will 
also then function as an On /Off Switch. A pair of 
small hooks screwed into the cabinet back outside 
and at each end will be found useful around which 
to wind the flexible power supply lead when not in 
use. 

The modification to the original receiver wiring 
merely entails breaking the negative feed supply 
line from the mains transformer and reconnecting 
it via the added switch. The scheme is illustrated 
in Fig. 8 where S5 is the "Mains /Battery" switch. 
The location of the added neon warning lamp is 
also indicated. 

The additional resistor is Rc and the inclusion is 
a necessary one since a potential of 14V might be 
available from a healthy battery -as would 
probably be the case at the time of year when out- 
door working is most likely. The value of Rc 
depends largely on whether headphones are likely 
to be in use or a speaker and the value chosen 
might be 800f2 for the former mode and 8011 for 
the latter. Ideally Rc should be made a fixed value 
item of say 100f2 or thereabouts and wired in series 
with a 50012 -1kí2 variable resistor so that adjust- 
ments may be made. It would then be beneficial to 
fit a monitoring voltmeter or, alternatively, to 
include test point terminals to which an external 
meter may be connected. These changes are indi- 
cated by the broken lines in Fig. 8. In any case the 
voltage across points Pl and P2 should be 
monitored, 10V being the maximum permissible 
d.c. voltage. 

It is advisable when making voltage checks to 
disconnect the aerial from the receiver and to set 
the volume control to minimum. In passing it may 
be noted that should the function selector switch 
be accidentally left at "Battery" on returning to 
the home station no harm will be done even if the 
mains supply is connected. The receiver will not 
function of course but R40 talready fitted) will 
adequately load the mains transformer secondary. 

A non -reversible 2 -pin plug and socket arrange- 
ment will also be needed at the car end of the 
battery feed lines and care must be taken to ensure 
polarities are correct. Modern cars employ a posi- 
tive " earth " and sometimes the courtesy lamp 
provides a convenient take -off point. Mobile 
listening is not envisaged here since this would 
raise the problem of suppression. The receiver 
should not be used close to a station transmitter, 

-continued on page 666 
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PART 2-JUNCTION TRANSISTORS AND 
TRANSISTOR PARAMETERS 

Understanding 
SEMICONDUCTORS BY LESLIE MOORE 

CONTINUED FROM PAGE 529 OF THE OCTOBER ISSUE 

T 
HE junction transistor makes use of p.n. 
junctions in a manner which relies on the 
physical dimensions of the crystaline materials 

used. 
The rectifier circuit, in the last article, functions 

because of one basic fact which is shown dia- 
gramatically in Fig. 11a. 

When the p type material is made positive with 
respect to the n type, current flows through the 
junction. It can be said that electrons pass from the 
n type to p type material or holes pass from p type 
ton. 

NI4P 

The two circuits, a and b, in Fig. 11 joined as in 
Fig. 12 would produce the same current flow 
through each diode as before. 

Joining the two pieces of n type material 
together gives exactly the same effect as the circuit 
in Fig. 12. 

We have now a three terminal device consisting 
of a piece of p type material on each side of a 
piece of n type, which in operation, gives the effect 
of two semiconductor diodes " back to back ". 

By making the n type material extremely thin 
the p type materials will have an increased electro- 
static effect upon each other. 

Because of the decreased thickness of the n type, 
the hole flow in the equivalent circuit of Fig. 12 is 
shown in Fig. 13. 

In Fig. 12 holes passing from the p type material 
to the n type were conducted back to the source of 
supply, BI. 

(a) (b) P2 

Fig. 11(a): Here, current flows, but at (b) only leakage 
current flows. 

(ate 

Pt 

Lb 

b 

If the bias were to be reversed as in Fig. llb, 
ideally no current flows. Apparently when a 
reverse bias is applied to a diode junction an 
extremely small amount of current does flow. This 
is in the order of " micro amperes" or millionths 
of an amp. The amount of " leakage current " 
flowing depends on the materials from which the 
junction diode is made. The most common 
materials in use are germanium and silicon; a ger- 
manium junction produces more leakage current 
than the silicon. 

P 
t 2 

I 1-g 

Fig. 12: Joining the two circuits of Fig. 11 produces the 
same current flow through each transistor, i.e. flows 
tlro cliode4 -and leakage- cureent rough -diode.. 

Fig. 13: When the n -type material is made extremely thin, 
current flows through both junctions. 

In Fig. 13 holes passing from the p type to n type 
are split up. The negative potential of the second 
piece of p type material provides an attraction 
greater than that of BI; although a potential 
barrier exists at the second junction the holes are 
attracted through and conducted to B2. A small 
number of holes are attracted by El. 

The names of the semiconductor component 
parts of the transistor are of great importance. 
With reference to Fig. 13. 

Pi is known as the emitter, denoted by e; 
P2 is known as the collector, denoted by c; 
N is known as the base, denoted by b. 
The sum of the currents in the base and collector 

is equal to the current flowing in the emitter. 
Fig. 13 shows the common base connection of a 

transistor. 
Obviously it would be impractical to draw small 

boxes.- aalatn -Mg. -d3 _, to represent transistors= in 
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-aCG theae 
AC5/PEN 

19,6 
AC2IPEN 

DD 19,6 
AC/TP 29,- 
AC/V PI-5-7 

151- 
AZI I5,- 
AZ3I 13,6 
B36 91- 
CIC 101- 
CCH35 201- 
CL33 12,6 
CYI I51- 
CY31 12,6 
D77 41- 
DAC32 9/6 
DAF9I 51- 
DAF96 616 
DCC90 1216 
DF33 9,6 

36 
7r. 
6,6 
61- 
7,. 

11,- 
5,6 
7r. 
7,6 
8,6 
10,- 

71- 
5,- 
7,- 
7,. 
6,6 

EA50 2,- 
EABC80 5,6 
EAC9I 41- 
EAF42 916 
EB34 216 
EB4I 6,- 
E1391 41- 
EBC3 21,- 
EBC33 5,6 
EBC4I 8,6 
EBC81 IOr- 
EBF80 716 
EBF83 8/- 
EBF89 716 
EBLI 21,- 
EBL21 211- 
ECC35 8,- 
ECC43 15r- 
ECC81 
ECC82 5,- 
ECC83 5,- 

DF91 
DF92 
D F96 
DI-163 
DH77 
DK32 
DK91 
DK92 
DK96 
DL33 
DL35 
DL9 I 

DL92 
DL93 
DL94 
DL96 

RM I 7,6 
RM2 8r- 
RM3 I0,- 
RM4 17/6 
RM5 19,6 

ECC84 
ECC85 
ECC88 
ECC91 
ECF80 
ECF82 
ECH3 
ECH21 
ECH35 
ECH42 
ECH8I 
ECH83 
ECL80 
ECL81 
ECL82 
ECL83 
ECL86 
EF6 
EF9 
EF22 
EF36 
EF37 
EF37A 
EF39 
EF40 
EF4I 
EF42 
EFSOA 
EF50E 
EF80 
EF85 
EF86 
EF89 
EF91 
EF92 
EF95 
EF98 
EF183 
EF184 
EK32 
EL3 
EL32 
EL33 
EL34 
EL35 
EL37 
EL38 
EL41 
EL42 
EL8I 
EL84 
EL85 
EL90 
EL91 
EL95 
EM80 
EM8I 
EM84 
EM85 

6,6 
7,6 

12,6 
3,- 

7,6 
86 

21,6 
211- 
12,6 
9,6 
7r- 
8,6 
6,6 

9,6 
10,6 
96 

21/- 

41- 
81- 
8r. 
41- 

15/- 
8,- 

10,- 
3,6 
31- 
5,- 

51- 
7,. 
81- 
41- 
4/- 

51- 
10,- 
8r. 
8,- 

8,6 
21,6 
4,6 

12,6 
141- 
10,- 
17,6 
17,6 
9,6 
9,6 

12,6 
6,- 

I0,- 
8,6 
4,- 

10/6 
8,6 
816 
8,. 

10,- 

EY51 7,6 
EY8I 816 
EY83 126 
EY86 
EY91 3/- 
E235 6/- 
EZ40 71- 
EZ41 71- 
EZ80 5,6 
EZ81 5,6 
EZ90 4,6 
51148 21- 
FC2 
FC2A 17,6 
FC4 15,- 
FW4'500 9,- 
FW4,800 9,- 
GZ30 10,6 
GZ32 10,6 
GZ33 19,3 
GZ34 13,6 
GZ37 19,3 
HABC80 10,- 
HL41 W- 
I-11_410D 8,6 
HL92 8,6 
HL133DD 

9,6 
HN309 251- 
1W4ß50IO'- 
1W4 500 10,- 
KT33C W- 
M-36 17,6 
KT61 12,6 
KT66 17,6 
KT76 101- 
KTB I 8,6 
KTW6I 8,- 
L63 51- 
LN 152 6,6 
LN309 9,- 
LZ319 12,6 
MKT4 17,6 
MS4B 17,6 
MVS/PEN 

17,6 
MVS!PENB 

15,- 
MU14 
MX40 I5,- 
N 18 8,- 
N37 14r- 
N78 22'6 
N 108 261- 
N308 18,- 
N339 301- 
N369 10,6 
OD3 
OZ4 

P2 10,- SP61 3,6 
PABC80 131- T41 151- 
PCC84 7,- TDD4 1216 
PCC85 9,6 TDDI3C 
PCC88 126 1716 
PCC89 8,6 TH41 201- 
PCF80 7,6 TY86F 12,6 
PCF82 7,6 U10 9,- 
PCF84 12,6 U12 9,-- 
PCF86 12,6 U14 9/- 
PCL82 7,6 U22 8,- 
PCL83 9,- U24 21,- 
PCL84 7/- U25 II,- 
PCL85 7,6 U26 I1,- 
PCL86 12,6 U31 9,- 
PENA4 19,6 U35 17,6 
PEN4DD U37 17,6 

22,6 U47 111- 

PEN4VA USO 7,- 
17,6 U52 41- 

PEN36C U76 6,6 
20,. U78 416 

PEN45 10,- U145 10,6 
PEN45DD U191 13,6 

25/- U251 I5r- 
PEN46 51- U281 IS,- 
PEN46DD U282 19,6 

20,. U301 18,6 
PENDD4020 U329 IS/- 

20/- U339 13,6 
PL33 15,- U403 101- 
PL36 12,6 U404 10,- 
PL38 18,- U801 19,6 
PL81 7,6 UABC80 5/6 
PL82 7,6 UAF42 8,6 
PL83 7,6 UB41 7,6 
PL84 8/- UBC41 8,6 
PL820 18r- UBC8I I0,- 
PM24M 13,6 UBF80 7,6 
PX4 IS,- UBF89 7r- 
PX25 25f- UBL2I 20,- 
P731 I51- UCC84 11,6 
PY32 10,6 UCC85 
PY33 10,6 UCF80 1216 

PY80 7,6 UCH2I 201- 
PY81 6,6 UCH42 8,6 
PY82 5/6 UCH8I 7,- 
PY83 8,- UCL82 9,- 
PY88 10,- UCL83 11,6 
PY800 10,- UF4I 7,6 
PZ30 I5,- UF42 7,6 
QS95; 10 101- UF80 71- 

QSISOi15 
01- UF86 126 

R2 10,- UF89 6,- 
R16 1716 UL41 81- 
R19 16r- UL44 20,- 
R20 16,- UL46 1416 
SP41 316 UL84 

COMPLETE VALVE 
METAL RECTIFIERS 

14A86 23,- I6RD 2 -2 -8 -1 

14A97 261- I6RE 2 -I -8 -I 
14A100 28r- I8RA I -I -8 -I 
I4RA I -2 -3- 221,- (FC301) 18RA I- I -16 -I 
I4RA I -2 -8 -3 25,- (FC3I) I8RD 2 -2-8 -I 

LIST 
121- (FCI42) 
I0,- (FC ISO) 
5,- (FCI18) 
7,- (FCI16) 

16,- (FC124) 

TERMS OF BUSINESS C.W.O. or C.O.D. 
4/2 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d. per VALVE 

Mangy -Sat. 9 a.m. 
-5.45 p.m. 

Wednesday I p.m. 
Lunch 1.30 -2.30 

Special 24 Hour 
Express Mail 
Order Service 

U L85 7,6 6A8G 8,6 6L19 15,- 2Q7GT 6f- 
UM80 10,6 6A8GT 13,6 6N7GT 916 2SA7 8/6 
URIC 15,- 6AC7 6,- 6P25 1816 2517 8/- 
UU6 17,6 6AK5 5/- 6P28 112,6 25K7 6/- 
UU8 I S,- 6ALS 41- 6Q7 9/6 2SL7 
UU9 76 6AM5 51- 6Q7G 6r- 25N7 10,- 
UYIN 12,6 6AM6 4r- 6Q7GT 8,6 2507 12r- 
UY2I 15,6 6AQ5 6,6 6SA7 71- 4H7 10r- 
UY41 7,6 6AT6 61- 6SC7 816 4R7 21 f- 
U Y85 61- 6AU6 91- 6SF5 101- 9AQ5 
VP4 151- 6BBG 2,6 6SG7 7,- 9BG6G 15'- 
VP4A IS,- 6BA6 61- 65H7 6,- 2001 10,- 
VP48 IS'- 68E6 6,- 6517 6,6 2002 21,- 
VR 105'30 71- 6BG6G IS,- 65K7 516 20E2 17,6 
VRI50;307,- 61316 7r- 6SL7GT 5,6 20L1 22,6 
W6I I1r- 6BQ7A 126 6SN7GT. 51- 20PI I5,- 
W76 5r- 6BR7 10,6 65Q7 8/6 20P3 24,- 
W77 4r- 68S7 12,6 64UGT IO/- 20P4 20,- 
W81 61- 68W6 9/- 6U5G 716 20P5 201- 
W8IM 6,- 6BW7 9,- 6V6G 4/- 25A6 8r- 
X41 22,6 6C4 3,6 6V6GT 81- 25L6 8,- 
X61M 12,6 6C5GT 6X4 4,6 2575 8,- 
X65 12,6 6C6 6,6 6X5G Sr- 25Y5G 8,- 
X76 12,6 6C9 12,6 6XSGT 8,6 25Z4 7,6 
X76M 12'6 6CD6G 25,- 6/30L2 126 25Z5 8,- 
X78 261- 6CH6 I0/- 785 12,6 25Z6 8,6 
X79 40,- 6CW4 16,- 7B7 8,6 27SU 19,6 
Y61 I0,- 6D2 4f- 7C5 8/- 30C1 91- 

763 I0,- 6D6 5,6 7C6 8,6 30C15 12,6 
Z63 7,6 6E5 IO/- 7D5 I5,- 30FS IOr- 
Z66 10/- 6F1 1016 706 15,- 30FL1 12,6 
Z77 4/- 6F6 519 708 1ST- 30L1 86 
ZI52 5r- 6F12 4,- 7H7 6,- 30L15 111- 

A7 11,- 6FL3 10/- 757 1716 30P4 18,- 
C5 I0r- 6FL14 10,- 7Y4 6,6 30P12 10,- 
D5 8,6 6F15 12,6 8D3 4f- 30P16 9/- 
D6 IOr- 6F19 12,6 913W6 12,6 30P19 176 
H5 9,6 6F23 106 OCI 12,6 30PL1 IS,- 
L4 6E25 16,6 0C2 17/6 30PLI3 1216 
N5 9,6 6F26 13,6 OFI 101- 30PL14 12/6 
RS 5,6 6F33 5,6 OF9 12/6 35A5 15/- 
S4 71- 6H6 2/- 01011 15f- 35L6GT 8/6 
S5 51- 615 5r6 OPIO I5,- 35W4 6/6 
14 3,6 615G 4,6 OP14 19/- 35Z3 I5,- 
U5 519 615GT 5,- I D5 2316 35Z4 6,6 

2P 22,6 617 7,6 2M 6,6 35Z5 8,6 
3A4 51- 617G S,- 2AH8 I1,- 41STH 22,6 
3A5 10,6 617GT 7,6 2AT6 7,6 42 12,6 
3Q4 81- 6K7 7/6 2A-7 5f- 5005 101- 

3Q5 9,- 6K7G 2,- 2A/J6 17,6 50CD6G 
354 5,6 6K7GT 7'6 2AU7 5/- 30,- 
3V4 71- 6K8 916 2AX7 51- 50L6 8/6 
5U4 4,- 6K8G 41- 2BA6 716 75 8,- 
5V4G 7,9 6K8GT 9,6 28E6 716 78 7/6 
5Y3G 4,6 6K25 1716 2BH7 10,- 80 716 

5Y3GT 5,6 6L1 101- 2JSGT 4/- 85A2 12,6 
5Z4G 76 6L6 7,6 217GT 816 185BT 30,- 
5Z4GT 8,6 617 IO/- 2K7GT 5,- 807A 9,6 
6A7 9,- 6L18 101- 2K8GT I0,- 807B 9r- 

FREE WITH ORDER 
BRAND NEW TRANSISTORS 

OC35 I0/- 0072 81- 00810 sr- 
0C42 6,- 0074 81- OC81m/pr 12,6 
0C44 Sr- 0075 8,- OC82 6r- 
0C45 Sr- 0077 81- 0082D 61- 

007 51- 0081 51- 0C170 61- 
SILICON RECTIFIERS 

400 volts 350 mA ... ... ... ... 716 .ach 

SETS OF VALVES 
IRS, 155, 74, 354, 3V4 .. ... Set of 4, 17f 
DAF91, DF91, DK9I, DL92, DL94 ..... ... Set of 4, (7f. 
DAF96, DF96, DK96, DL96 ... ... ... Set of 4, 251- 

R, ST. VALVE MAIL OR D E R: CO Open^Daily to Caers 

211a -STREATHAM ROAD MITCHAM SURREY 
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hiq 
220 

.31.71 
SS ,..n. 

FIVE! There are 30 other models, too. There ARE several other makes of solder- 
ing instruments. Big ones. Small ones. Good ones. We've seen them. We 
don't make the biggest ones. Or the most expensive ones. Or the most 
elaborate ones. We DO make the smallest ones. And the widest range. 
We make the best. Always have. May we send you details? 

Brochure P. W. I0 post free on request 

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey. 
Telephone: CROydon 8589 

It's so easy to build TAPE EQUIPMENT 

with a W 221202DGIA07 
With a Martin Recordakit you can either build a complete 
tape recorder (in which case you can have it with deck and 
portable type case if desired) or assemble a pre -amp to connect 
the deck to existing amplifier system. There are Recordakics 
for two or four track decks. Complete with instructions. 
When finished, you will enjoy performance and quality of 
wonderfully high standards more usually associated with far 
costlier equipment.With transistorised Audiokits you can build 
Hi -Fi to your personal requirements for mono or stereo repro - 
duettion 

Printed circuit board sections supplied complete 
tested and with valves in position on Recordakits. 
Kits well packed in fitted cartons and complete down 
to last screw and measured length of wire. 
Full assembling and operating instructions. 

MARTIN AUDIOKITS 
el brilliant nro. terhaig,.r ro,bung 
pot, to ronhine, interchange and 
.dl stereo by wane of 'ions+ 
&signed tronai,iorü.d 

" 
oils to 

pecaste equipment just .a 
wont. The range of kilo ay for 

eludes: 
6 -STAGE SELECTOR SWITCH 
WITH MATCHING INPUTS. 
PRE -AMP I TONE CONTROL 

$ 
VT. 

Y MIZER WITH NEW 
MATCHING SYSTEM 
AMPLIFIERS 
POWER PACES 

AMP. & PRE -AMP. KITS 
$311 -V -2 Tr. for Collaro 
3 sp. deck with valves. 
transformers, knobs. etc. 
8311 -4 -V as above. for 4 Tr. 
8312 -CP for Collaro 2 Tr. 
8312 -4 CP for Collaro 4 Tr. 

COMPLETE KITS 
Kit 'C with 8311 -V amp. 
case. 9' a 5' speaker and 
Collaro Deck. 2B4-gns. 
Kit 'D' with 8311 -4-V amp.. 
case, Collaro Deck and s' x 5' speaker. 34 gns. 

11 gns. 
12 gns. 

8 gns. 
9 gns. 

MARTIN ELECTRONICS LTD., 154/155 HIGH ST., BRENTFORD, M'SEX 
Phone, !Reword, 1161/2 

THE KITS 
YOU BUY WITH 

SUCCESS BUILT IN 

AMPLIFIERS FOR COMPLETE INSTRUMENTS 
PRE -AMPS TO ADD TO HI -FI 
2 TRACK AND 4 TRACK 

PRE -BUILT AND TESTED BEFORE PACKING 

MARTIN ELECTRONICS LTD. 154 -15S Nigh Weed 
Brantford Middlesex. 

Full details of Martin Recordakits 
Full details of Martin Audiokits 

NAME 
ADDRESS 

(Block letters) 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1964 PRACTICAL WIRELESS 665 

circuit diagrams, Standard symbols for transistors 
have been devised, two of which are shown in 
Fig. 14. 

(a) (b) 

Symbol for (a) a pnp transistor 
(b) an npn transistor 

Fig. 14: Circuit symbols for (a) a p -n -p transistor and 
(b) an n -p -n transistor. 

Fig. 16: A circuit for ob- 
taining static output char- 

acteristics. 

T 

VR1 

An increase in the base -emitter voltage would give 
a larger resistance to the effect of the collector - 
emitter voltage to the hole conduction through the 
base -collector junction. 

A decrease in the base- emitter voltage would 
give less resistance to hole conduction, hence the 
collector current would increase. 

If the base were made too positive with respect 
to the emitter, so that the collector potential would 
not have any effect whatsoever on holes present in 
the emitter, no collector current would flow. Under 
this condition the transistor is said to be " cut-off ". 

Reversing the base -emitter bias would have the 
effect of " saturating " the transistor, i.e., maximum 
collector current will flow for the collector -emitter 
voltage applied. 

Under normal use then, the base must be kept 
slightly positive with respect to the emitter. 

There are several parameters in a transistor 
circuit that are of great importance. They include: 

base current lb 

The type of transistor that has been dealt with 
is the p -n -p transistor. It would have been as easy 
to deal with the n -p -n type which operates with the 
opposite potential to the p -n-p. 

Transistors are most commonly used in the 
"grounded emitter" connection where the emitter 
is common to both input and output. 

Before transistor circuitry is discussed relation- 
ships between transistor parameters must be under- 
stood. 

TRANSISTER PARAMETERS 

Fig. 15 shows a p -n -p transistor in the common 
emitter connection. 

Fig. IS: A p -n -p transistor 
vice in common emitter con- 

nection. 
Vbe 

When the base of the transistor is made positive 
with respect to the emitter, the emitter -base 
junction would act as a diode under reverse bias. 
By making the collector negative with respect to 
the emitter, holes are attracted through the base 
providing the collector -emitter voltage is large 
enough to overcome the effect of the base voltage. 

VR2 

ar 

base- emitter voltage Vbe 
collector current Vbe 
collector current lc 
collector- emitter voltage Vce 
The static output characteristics are found by 

using a constant value of base current and plotting 
values of le against Vce on a graph. Several curves 

16 

14 

12 

10 

e 

6 

4 

2 

-continued overleaf 

I0=7014 

_ Ib=601A 

-.- ib=30ytA 

I 

Ib=10pA 

2 2 4 6 0 10 12 

Collector - emitter voltage (Volts) 

Fig. 17:- Typical static output characteristics. 
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-continued from page 645 

winding is connected from the aerial to the receiver 
positive line. 

When the rod aerial is not in use, the receiver 
should be turned because of the directional 
properties of the ferrite aerial. If the rod aerial is 
extended, this directional effect is much reduced. 

PRACTICAL 

Regeneration 

As this is so easily added, the extra sensitivity 
obtained may be felt worthwhile. To obtain 
regeneration, a very small capacity is added 
between the negative end of D1 and base of Trl, 
at tag 4. Two lengths of 26s.w.g. insulated wire, 
twisted together, were found to provide a suitable 
capacitor. A 30pF air spaced beehive trimmer was 
also found satisfactory. 

To adjust regeneration, the capacity is slowly 
increased until the receiver just fails to go into 
oscillation. With correct adjustment, sensitivity is 
quite high. 

The actual positions of the windings on the 
ferrite rod are not very important, except that these 
will influence waveband coverage, and the tuning 
positions at which stations are found. 

Cabinet 
The receiver lends itself well to construction to 

snit an existing cabinet. A case can, however, be 
made with +in. thick wood for sides and bottom, 
with 3 -ply or +in. hardboard for front and back. 
The front should have an aperture, covered with 
silk, and the whole cabinet can be finished with 
self-adhesive material of the required colour. A 
strap type handle is fitted, and the receiver is 
inserted as a single unit from the top. 

A shelf to carry the battery is held by two 
brackets, as in Fig. 3. This item can be of 3 -ply or 
hardboard, and it is slightly less than 84in. x 3in. 
It also allows the receiver to stand upright, when 
removed from its case. 

UNDERSTANDING SEMICONDUCTORS 

-continued from previous page 

are usually plotted for several different values of 
base current. 

Fig. 16 shows a circuit used for obtaining the 
output characteristics. 

Base current is kept at a constant value by use 
of VR1. VR2 controls the actual value of collector - 
emitter voltage. 

The " curves" produced from this are seen in 
Fig. 17. 

Abbreviations ,uA and mA mean microamp and 
milliamp. 

The slope of the lines plotted increases with base 
current, therefore the output resistance decreases 
as the base current increases. 

Base current governs the output resistance which, 
for the majority of transistors, may be anywhere 
within the region of 5,00012 to 50,000f2. 

Input static characteristics are obtained by 

WIRELESS November, 1964 

plotting values of Vbe against lb for several values 
of Vice. 

A typical curve for the input characteristics is 
shown in Fig. 18. 

0 15 

0.1 

0 05 

0 20 40 60 80 100 

Base turren (1jA) 

Fig. 18: Typical static input characteristics. 

The use of these curves and other relevant infor- 
mation provided by transistor manufacturers is of 
great importance in the design of transistor 
circuitry. 

Part 3 follows next month 

THE "TEN- FIVE" 
-continued from page 661 

whether fixed or mobile, either since no transistor 
protection circuitry is incorporated. 

On Taking Off 
Nothing is more exasperating than to arrive at 

a distant site and on unpacking find an essential 
lead is missing! To prevent this from happening 
an inventory should be drawn up and checked 
prior to setting out both on the outward and return 
journeys. Some of the items required at a portable 
location extra to the receiver are: (1) The battery/ 
car power supply lead. (2) Phones and /or 
speaker. (3) The coil set. (4) A high resistance 
d.c. voltmeter with leads! (5) Insulating tape. 
(6) A suitable aerial already fitted with receiver 
lead -in and plug plus sectional masts with guys. 
(7) Screwdriver. (8) Sidecutters. (9) Sharp pocket 
knife. (10) Mallet. 

Other useful items might be: A map, watch, 
compass, a.t.u., notebook and pencil, etc. 

And finally, if an even smaller tuning rate to 
that catered for is required, fit a Jackson epicyclic 
reduction unit to the bandspread dial pointer 
spindle. This is the lower of the two shafts. The 
already 48:1 bandspread ratio will then be still 
further beneficially reduced, a facility soon found 
extremely useful when exploring the highest 
frequency ranges. And all ranges are tuneable, of 
course, with a much quieter background when the 
receiver is transported to an area well clear of 
fluorescent lighting and other man -made electrical 
interference!. 
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DO IT YOURSELF 
Build a Record Player and Save Pounds 
The Cheapest Way The L.K. Way 
SCOOP! Transistor Tape Recorder. The best obtainable 
by very famous manufacturer. Brand new. boxed, guaranteed. 
Reduced from 12 gns. OUR price E7.10.0 P P. 316. Complete 
with microphone, tape, batteries and operational booklet. 
Features push -pull amplifier, two motors, single switch opera- 
tion, pause, speed, wind, rewind, record, play back. Can be 
used in any position, indoor or outdoor. 
Famouz Autochanger or Single Player Units supplied with 
brand new, two -tone, de -luxe portable cabinets, 17 x 15 x 8,-in. 
Strong carrying handle, gilt finish clips and hinges are used by 
famous make for 22 gn. model. Ready cut out motor board, 
14 x 13in. Front baffle 7 x 4in. High flux loudspeaker and 3 watt 
amplifier. Amplifier ready built on metal chassis with output 
transformer, volume and tone controls. All items fit together 
perfectly. Assembly in 30 minutes. Only 5 wires to join. 12 
months' written guarantee. Available separately or package 
deals as below. 
Our NEW MKII Superb Kits are now being dispatched. 
L K PRICES FOR COMPLETE KITS: 
Autochanger Kits as above 
& B.S.R. U.A. 14, T.C. 8 Mono £10.17.6 P.P. 716 
B.S.R. U.A. 25, T.C. 8, Mono 110.17.6 P.P. 516 
Garrard Autoslim, Mono El 1.7.6 P.P. 716 
Single Player Kits as above 
Garrard S.R.P. 10, Mono ________ £10.12.6 P.P. 516 
E.M.I. Autostop, Mono .... 00.17.6 P.P. 516 
Individual Prices for chose who wish to purchase separately. 
Record Player Cabinet with Cut -out Board- 12.15.0 P.P. 316 
Amplifier with 7 x 4in. speaker 13.10.0 P.P. 216 

Autochangers 
B.S.R. U.A. 14. T.C. 8 Mono E5.7.6 P.P. 516 
B.S.R. U.A. 25, T.C. 8, Mono £5.7.6 P.P. 516 
Garrard Autoslim, Mono ¿6.0.0 P.P. 416 
Single Players 
E.M.I. Autostop, Mono E5.7.6 P.P. 416 
Garrard S.R.P. 10, Mono E5.5,0 P.P. 416 
E.M.I. Separate Pick -up £3.0.0 P.P. 316 
Transcription Units -Stereo Head -Mono 
Garrard 4 H.F. Stereo £14.10.0 P.P. 51- 
Philips A.G. 10/16, Stereo _______ 112.0.0 P.P. 51- 
Garrard A.T.6, Stereo -- 19.19.6 P.P. 51- 
Garrard 301 116.10.0 P.P. 51- 

(SCOOP! B.S.R. U.A. 25 Autochangers. T.C. 8 Mono P.U. 
Brand new and boxed. Wired for stereo. Note OUR price 
¿5.7.6. P.P. 51-. The very, very latest model. 
*SCOOP! Now released Garrard A. LS Semi- transcrip- 
tor Auto -The Finest Charger of them all -Our Price 48.10.0 
only with Stereo Head. 

*SCOOP! B.S.R. U.A. 14 Autochangers. T.C. 8 Mono P.U. 
Brand new and boxed. Wired for stereo. Note OUR price 
ES.7.6. P.P. 5f -. Latest model 
*SCOOP! Garrard Autoslim. Mono P.U. Brand new 
and boxed. Wired for stereo. Latest model. 
Note OUR price E6.0.0 only. P.P. 51 -. 

*SCOOP! Diodes -over 1,000,000 in stock -ideal substitute 
O.A.81 vision detector. 
Noce OUR price ¿1.0.0 per 500. P.P. 21 -- (In 500 lots only). 
*SCOOP! 3 -watt Gramophone Amplifier. Complete 
with 5in. Speaker, 4916. P.P. 51 -. 
The amplifier is complete, on a fabric -covered baffle board. 
Output transformer included. Tone and volume controls and 
on /off switch. Ready to switch on and play. Terrific volume. 
Size 12 }in. x 6in. x 31in. back to front. For 200 -250 v. A.C. 
Output 3 watts. IF NOT ADVERTISED IT IS STILL IN STOCK 
*MAIL ORDER ONLY TO THIS ADDRESS PLEASE 

MAGNIFICENT SCOOP! Continental push- button 
3 -wave band Stereo Chassis -plus the latest Garrard 
A.1.5 Semi -auto Transcriptor -plus two W.B. Hr -Fi speakers. 
27 Guineas only, the package deal. Regret no H.P. P.P. 1216. 

*SCOOP! A Brittamer Stereo Amplifier by this world 
famous amplifier designer. 5 watts per channel., Assembled, 
tested, guaranteed. Even leads and plugs suppled. Maker's 
package unopened. 
OUR price 17.10.0. List price £15.15.0. P.P. 516, 
Please send for our Amplifier and Hi -F lists they are FREE. Our 
prices the most competitive in the trade. 

SCOOP! Microphones. Complete Lead Coax. Plug, 
Brand New. Our Price 51- only. P.P. 116. 

TRANSISTOR SECTION 
*SCOOP! A first -class 2 wave -band 6 transistor superhet 
chassis by world famous manufacturer. Fully built, aligned, 
tested, guaranteed. Full coverage long and medium waves. 
Nota OUR price 14.4.0 only. Suitable speaker 1016. A few 
cabinets can be supplied ac 2216 each. OUR price for the 
package deal E5.5.0 only. P.P. 216. 

*SCOOP! As above, 8 transistor. 
OUR price ¿5.4.0 only. Suitable speaker 1016. Cabinet 
(very attractive two- tone), 2216. 
OUR price for the package deal E6.10.0 only. P.P. 216. 

*SCOOP! A Limited Number Only. Tape Decks by 
B.S.R. Latest model A.C./2001240 v. Brand new and boxed 
OUR price 16.10.0 only. P.P. 416. 

*SCOOP! Tape Recorder Amplifiers.. Suitable for 
B.S.R. or Collaro Decks. Price: 16.10.0 for B.S.R. Deck; 
16.12.0 for Collaro Deck. P.P. 61 -. 
Mk.11l. Fully built, high gain, low noise, printed circuit. Attrac- 
tive grey and gold front panel 13 x Rin. Overall height 5 +in. 
Front to back measurement 5 }in. The amplifier is supplied 
complete with the switch wafer fully wired for B.S.R. deck. 
For Collaro deck, a completely wired separate switch with 
spindle is supplied Magic Eye DM70. 

*SCOOP! 1964 Radiogram Chassis. Stereo 3 -wave 
bands, long, medium, short. 5 watts per channel. 6 valves, 
Latest Mallard. A.C. 200/250 v. Ferrite aerial. Glass dial. 
horizontal wording. Size 13in. x 4in. Aligned and calibrated. 
Concentric controls. Isolated chassis. Size L3¢ìn. x 9in. high 
x Sin. deep. Product of famous national manufacturer. Brand 
new and boxed. Maker's guarantee. 
OUR price 113.10.0. iList price 119.8.0. P.P. 516. Our Chassis 
List quotes prices -the keenest in the Trace. We are Main 
Agents for the complete range of Brittamer Chassis and 
Amplifiers. "Brittamer " -makers of Radiogram Chassis 
to the Top Names in Radio. 

("SCOOP! Limited number only. Miniature Superhet 
4 valve Portable Radios. Ferrite rod aerial. Hide leather 
case. Complete with valves, speaker and circuit. To clear 
OUR price 501- only. Cannot be repeated. 
Speakers ex Equipment. Sin. 5f -, 7in. x 4in. 61 -, 6in. 616, 
Bin. 71, P.P. I16 each. 

S.A.E. enquiries please. Our Complete Lists It- only 
-credited against your order. 

THE CHEAPEST, THE BEST, THE QUICKEST 
SERVICE. 

L.K. ELECTRONICS (Victoria) LTD. 
,:17 GILLINGHAM ROW, WILTON ROAD, LONDON, S.W.a. 
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LISTEN + LEARN + PLAY 
... ........................ ;0 <ä:: 

RECORD COMES 

RECORD 

A FABULOUS 10 INCH L.P. RECORD WITH SIX 
COMPLETE GUITAR LESSONS FROM TUNING 
TO MODERN BEAT RHYTHMS! 

YOU PLAY WITH THE RECORD -Learn 
tuning, chords, plectrum technique, modern beat 

and blues rhythms. 
NO MUSICAL KNOWLEDGE. Just pick up 

your guitar and LEARN TO PLAY READY FOR 
ANY GROUP. 
ELECTRIC GUITAR techniques used throughout 
record with BURNS guitars, including multi -track 
guitar recordings you can practise with too. 

COMPLETE WITH FULLY ILLUSTRATED TUNING, 
CHORDS AND PRACTICE CHARTS 

No. LPG -I. PRICE 25s. (UK only) inc. p. tax, special packing and 
postage, from: 

F. C. JUDD (Sound Recording) Ltd. 
114/6, MAYBANK ROAD, SOUTH W00DFORD, LONDON, E.18. 

(BUC 9315) 

MAIL ORDER ONLY -CASH WITH ORDERS 

NEW 
N 

notjustlbut2 
NEW TUNER - AMPLIFIERS 

model 127 Stereo E37.10.0 model 127M E26.10.0 

Optional case (both models) 
TEAK & VINYL HIDE E3. 10. 0 
For full details, technical specification and list 
of over 300 stockists, post coupon or writ. 

NOON 

Address 

PW.11.64 ARMSTRONG AUDIO LTD. WARLTERS ROAD.LONDON N7 
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A COMMENTARY BY HENRY 

PRACTICALLY 
WIRELESS 

" MY set won't go. What's 
wrong? " came the cri -de- 

cceur. Although there must be 
a strong temptation to answer 
" Kick it! " it says much for 
the panel of experts who advise 
our Editor that the reader in 
trouble is more likely to be 
gently quizzed on symptoms and 
guided as to tests. 

The quiz may be quite explicit. 
When did the set fail? Did it 
succumb slowly or cut out like 
a snuffed candle? Any smell of 
burning? Anything lighting up? 
Any preliminary symptoms, 
strange noises, sparks, flashes, 
etc.? 

The guidance is even more 
precise: exact tests are indicated 
to eliminate stages. Correct 
voltage readings -and, some- 
times more important, voltage 
readings that may be expected 
when things are not correct - 
may occupy a page of notes. 

And all for free! 
Readers who have had occa- 

sion to solicit the Query Service 
will be able to bear this state- 
ment out. Some will probably 
bridle at the cheeky picture 
drawn below. They are the 
gentlemen who offer complete 
case histories of their receivers 
or who tell, in all the gory 
details, of the tests that proved 
ineffective. They would bridle 
even more at the suggestion that 
half their tests were not needed 

Strange noises, sparks, flashes, etc? 

and some of their conclusions 
cbuld even have obscured the 
fault. 

I am reminded of the reader 
who ripped his precious tape 
recorder to bits. The fault was a 
gradual one: first, recording was 
obviously weak and possibly 
noisy, although playback seemed 
normal. Then, as recording 
deteriorated, playback, too, 
began to fail. This must be a 
deep and serious fault, he 
thought, flourishing his screw- 
driver. By the time he had 
reached an irrevocable stage of 
dismantling he was forced to call 
for aid. 

The expert at this point is 
rather reluctant to suggest the 
fault may only be a minor one. 
He uses the utmost tact when he 
says: "Did you clean the 
recording head?" 

And, sure enough, that was 
the origin. A simple thou' -thick 
layer of oxide! But by the time 
our reader had reassembled and 
discovered where the surplus 
parts should have fitted he had a 
couple of real faults. His pile of 
correspondence is still growing. 

Other correspondents omit the 
essential details: model and 
make of the receiver. Still more 
are impossibly vague about the 
fault. " The set bursts into 
oscillation ", says one. " There's 
a horrible noise", says another, 
and " The picture went all 
funny ", complains a third. 

There are precise instructions 
about sending in queries. Each 
must be accompanied by the 
relevant coupon and a stamped, 
addressed envelope. Only one 
subject must occupy each query. 
But the Editor is too tactful to 
demand that the description both 
of the set and the symptoms 
should be sufficiently detailed to 
give his advisory panel half a 
chance at diagnosis. 

There need never be any 
shame at having to appeal to our 
omniscient Editor. It isn't that 
he has a bottomless well of 
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His "in" tray overflows daily. 

electronic knowledge beside his 
desk. But he does have a tele- 
phone- several in fact. And he 
does know who to ask when 
somebody cries in despair for 
that esoteric item of information 
which has eluded all the local 
dealers. 

His answer may not come by 
return of post. Like the fan mail 
of a pop star his "in" tray 
overflows daily. He has been 
known to shy like a hedged pony 
at the sight of a Christmas post- 
man. But, unlike the aforesaid 
fan mail, every query that 
reaches the office is dealt with, 
the stupid and the studious alike 
receiving the best attention. 

When all else fails, and the 
combined efforts of Editor and 
panel cannot ferret out the vital 
fact, there is one last -ditch 
expedient. The desperate reader 
can insert his own advertisement 
or appeal to other readers 
through the correspondence 
columns. Obviously the former 
will be quicker; four bob a line 
is not much to pay when the 
family is clamouring for music 
and pictures. The vast reader- 
ship of Practical Wireless and 
Practical TeleI'ision makes it 
pretty certain that some Good 
Samaritan will come forward 
with the answer to the problem. 

Which reminds me- anybody 
got a circuit of the Super 5 -Star 
X -Band Special to spare? 
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The "Spectreuphon" 
SOME IDEAS FOR EXPERIMENTS WITH CHROMASONIC 

DISPLAYS 

BY I. J. KAMPEL 

CONTINUED FROM PAGE 539 OF THE OCTOBER ISSUE 

FIG. 8 indicates the circuit for the stereo 
Spectreuphon unit. The block diagram of 
Fig. lb (page 536, October) indicates what is 

to be done. Basically there are two units as des- 
cribed last month, one for each channel. The 
left -hand channel controls the lights on the left 
of the visual unit, and the right -hand channel the 
lights on the right. Here, 
instead of six bulbs on each 
channel (treble, mid and bass), 
four are used, as there are six 
channels. In the second unit, 
SkS, though controlling differ- 
ent bulbs, is as Skl; Sk6 in a 
similar manner, as Sk2; Sk7 as 
Sk3. The fourth socket does 
not exist as it is directly 
coupled to Sk4, the common 
negative. The volume control 
potentiometers on the two units 
are ganged. The figure indicates 
crossover networks on each 
channel, to improve audio. If 
these exist at the speaker 
cabinets or are not required, 
simply connect the single 
speaker of each channel 
directly across the appropriate 
511,11 pot. 

To save space, the complete 
circuit has not been given, as ! 

the circuit is identical to sec- 
tions on Fig. 2. 

L.R. avoid 
audio Input 

of suitable size and spacings are then drilled in 
the reflector, and bulbs screwed in, and soldered 
in place if they are at all loose. The reflector 
itself will then form the common negative contact, 
with the various positive leads going to the point 
contact of the bulbs. The end elevation is shown 
in the figure, and the width should be about 3in. 

U4t channel 

Visual Units 
There are many* ways It in 

which the lights might beldis- 
played. The author, however 
favours the method to be des- 
cribed first. 

A length of aluminium is 
bent to make a long reflector, 
and fitted into a rectangular 
tracking, which may be metal 
or wood (see Fig. 9a). Holes 

R.H. channel 
studio ítlput 

Fig. 8: The stereo Spectreuphon writ. 
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RETURN-OF -POST SERVICE 
We offer a really efficient Mail Order Service on all items stocked. Alf cash orders are dealt with on the day of receipt 

Hire purchase orders are subject to slight delay but this is kept to the absolute minimum. 

MARTIN AUDIO KITS 
Igh quality Transistor Amplhying Equipment. Following 

units now available: Input Selector Unit £2.7.8: Pre -Amplífler 
with Volume Control £1.7.6; Mixer Unit £3.19.8: Pre -Amplifier 
with Tone Control £3.2.6; 10 watt Main Amplifier £5.12.6: Power Supply Unit £2.12.6. Fully detailed literature available. 
H.P. Terms on any combination of units -ask for quotation. 

SPECIAL LOUDSPEAKER BARGAINS 
E. \t.l. 13 x : ln. Elliptical. 10 watts. 3 ohms., 39/6. P. & P. 2/6. RICHARD ALLAN 12in. 5 watts, 3 ohms., 27/6. P. & P. 2/6. 

STEREO COMPONENTS 
b organite ganged potentiometers as specified for the Mollard 
circuits. * Log /Anti -Log. 500k, 1 meg., 2 mere. * Log /Log, 50k, 
250k, 1 meg., 2 meg. * Lin /Lin 250k, 500k. 1 mue., 2 meg. All 10/13 each. Postage extra. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 
ALL POST FREE Cash Price Deposit Mthly /Pmts, 

RECORD CIIANGEItS 
GARRAItD AU'l'0S1.1.1 

(Mono PU fixed head) .. £8.17.8 £1.12.6 GARitAItD AU l', s1.UM 
De -luxe ATB (Mono PU) .. £11. 9.0 £2. 6.0 (i AItitARD AUTOSLIM 1ri (';terno /Mono PU) £12. 5.4 £2. 9.4 

4. 1 R I(Altl) AUTOSLIM 
'sono PU plug in head) ., £7.19.6 £1.10.6 GAitRA1tD A.T.5. 

(Mono PU plug in head) . £10. 8.2 £2. 4.2 ll.S.lt. l'AIO (TC8 Mono PU) 26.15.0 £1.1u.0 
I1.5.12. l'AI Monarch 

(TCBS Stereo /LP /78) .. 27.15.0 21.18.0 H.S.R. LIAIS (TC8 Mono PU) 87.15.0 21.18.0 B.S.R. DAIS 
(TCBS Stereo /LP /78) .. â. °.15.0 £9. 8.0 

SINGLE RECORD PLA l'ERS 
B.S.R. TUIC (TC8 Mono PU) 23.17.6 £1. 4.6 
11.5.16. GU7 (TC8 Mono PU) 24.18.8 £1. 8.8 GARRAItD SRPIO 

(Mono PU) 25.9.11 £1.12.11 
. TRANSCRIPTION UNITS GARRARD 411F (GC8 PU) £16.1 °.6 £3. 8.6 12 of £1.4.5 PllILIPS AGI016 (S /hi PC: 212.12.0 22.10.0 12 of 18 /6 Many of the above can be supplied for stereo working. See our Gramophone Equipment List for details. 

JASON F.M. TUNERS 
We stock all Parts needed for the construction of these excellent tuners. All parts can be supplied separately but we can offer attractive reductions in price if all Items are purchased at same 
time as follows: 

PM'l'1, 26.12.8; FM2 (less (sower), 27.15.0. FMT2 (with power). 29.12.6: F'11'I'3 (less power), 29.9.6. 
FMT3 (With power). £11.7.6: Mercury 2. £10.14.6. 

.ITV /2, 214.12.6. Hire Purchase Terms available. Ask for list. 
OUTPUT TRANSFORMERS 

ti II. ;ON: W0696A, W069613, 60/6. post 2/6. WOR92, 75 /., post 2/9. 
W0767, 32/6, Post 1/6. W01796. 66/ -. post 2/6. W1796A, 68/ -. post 2/6. 
W01932. 92/8. post 3 /-. 
PART KII)GE ?: P3667, 75/ -, post 915. P4131, 75/ -. post 2/9. l'A ItMEKO: P2622 49/9:1'2642,47/3: P2613. 49/9. All plus post 2/9. 
P2641, 30/9. post 2/ -: A2929, 16/9. post 2/ -; P2932. 43/ -, Post 2 /6. 

MAINS TRANSFORMERS 
5.11;í(1K: WOAIA. 75/ -, post 4) -: W0839, 58 /6. poet 2 /9; W01328. 
69/6. post 3/6; W01261i, 69/6. post 3/6; W015(36. 98 / -, post 4/6; W01341, 
Choke, 43/ -. post 2/ -. 
l'AItMI :RO: P2631. 37/ -, post 2/9; P2630, 57/3. Post 3/3; P2644, 
801 -. post 4/ -; P2930. 43/ -. post 3 / -: P2931, 59/6. post.3 /3. 

PHILIPS ELECTRONIC ENGINEER KITS 
The Philips HIES. A wonderful new kit for the beginner. Eight 
different circuits can be built including two radio receivers, a gramophone amplifier and morse practice set. High quality 
Components only are supplied including Mullard Transistors. 
No soldering required -all components can be used again and again. Price 24.19.6. post free. 
The Philipe At(. %reeseor) Kit. This is for use with the EER Kit 
and It makes possible the construction of a further twelve circuits 
including an Electronic Organ and inter -comm sec. Important. 
The A20 kit cannot be used by Itself and is only suitable for use 
ut conjunction with the Ego. Price 23.9.6, post free. 
:1 r. illustrated leaflet is available free. Please send 3d. stamp for 
postage. 

* TERMS OF BUSINESS 
Cash with order or C.O.D. We 
barge C.O.D. orders as follows: 

Up to £5 minimum of 4/2. Over £S 
nid under CIO, 7/0. Over £10, no 
barge. Postage extra on CASH 

order under £S except where 
,rated. Postage extra on over - 
sens orders Irrespective of 
price. 

6 of £1 

12 of 18/11 

12 of 18/- 

6 of 21.4.0 

12 of 16/4 
6 01 £1 

6 of 21.2.0 
6 of 21.2.0 

6 of 21.4.0 

3 of 21.1.0 
3 uf 21.6.8 

3 of £1.9.0 

SPECIAL OFFER PICK UP CARTRIDGES 
IvONEi"19s 105 Stereo /Mono Cartridge. List 59/4. OUR PRICE 
25/6. II.S,a TC8 M Mono. 19/6: GAItRARD GC8 and (;C2 
Mono 15/ -. All complete with fixing bracket and styli. 
Ail Post Free. 

ILLUSTRATED LIST 
Illustrated lists are available on LOUDSPEAKERS. TAPE 
DECKS, TEnT GEAR, GRAMOPHONE EQUIPMENT. AMPLI- 
FIERS. Any will be sent free upon request. e AMPLIFIER KITS 
W e have lull stocks of all components for the Mollard 510. 
Mullard 3-3, Milliard 2 and 3 Valve Pre -amp. Mollard Stereo, 
Mullard Mixer. Fully detailed list on any of these sent upon 
request. 
Instruction Manual: All Mullard Audio Circuits in "Circuits 
or Audio Amplifiers ", 9/5. Post free. 

LATEST TEST METERS 
Hire Purchase 

Cash Price Deposit Mthly /Pmts. 
A 1Y1 Model 8 Mark III .. £24. 0.0 24.18.0 12 of 21.15.2 
AN V1 Model 7 Mark II .. £21. 0.0 24. 4.0 12 of £1.10.10 
AN() \lulflminor Mark 4 .. 29. 10.0 21.16.3 12 of 14/4 
7,11.íN. 'í'P10 .. .. .. 23.10.6 £1. 3.6 3 of 21.2.0 1.11.1. T25í . .. 25.19.6 21.15.6 3 of 21.11.4 
'1'.11 h. Model 500 .. 28.19.8 21.15.6 12 of 13/8 TAYLOR MODEL 1274 .. 210.10.0 22. 2.0 12 of 15/8 Full details of any of the above supplied free on request. 
The AVO Models 7 and 8 are both latest modele from current pee 
duction -not to be confused with Government Surplus. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase 

ALL CARRIAGE FREE Cash Price Deposit Mthly /Pmts. 
COLLAR) STUDIO, latest 
modei,twotrack, llradmatic 
Beady .. . 210.19.6 22. 3.8 12 of 18/4 Four track, Marriott heads £17.17.0 23.12.0 12 of 26/2 

MARTIN TAPE AMPLIFIER. KITS 
Tape Amplifiers 
For Collaro 8311 -V 2 -Track 211.11.0. 8311 -4 V 4 -Track 212.12.0. Tape Pre- Ampllters 
For Collaro 8319 -CP 2 -Track 28.8.0. 8319 -CP 4- Track 29.9.0. 
Drop through assembly for mounting 8319 Pre -Amp under Collaro 
Deck, 21.11.6. 
li(airy er, £5. 

ing 
5.0. 

Cases with speaker. For Collaro Deck and 8311 AmpU- 

II,1'. TERMS available on decks, amp. and oases. Ask for quote. 
MULLARD TAPE PRE. AMPLIFIER KIT 

We stock complete kits and all separate components for the 
Mullard Tape Pre -Amplífler. Fully detailed dst available. 

"SYNCHROTAPE" RECORDING TAPE 
Low priced British tape, all reels fitted with loaders. 
Standard Play: 600ft.. (5') 13/6: 850ft. (51 ") 171 -: 1,200ft. (7') 211 -. Lung Play: ((Mit. (5') 17/ -: 1.200ft. (51') 20/ -: 1.800ft. (7') Ni, 
All Post Free. 

HI -FI LOUDSPEAKERS 
(:UODIIANS: Axlette Sin., 25.5.7; Axiom 10in., 28.5.11: 123n. 
Axiom 201, £10.17.4: 121n. Axiom 301, 215.4.8: 121n. Audlom 
51 Bass. 29.2.8; 121n. Audlom 61 Bass, £14.7.8; Trebax 
Tweeter, £6.10.2; X05000 Crossover unit 22.0.11. 
N IIPI'ELEI': IIFIUIB lOin., 27.7.0: 1111012 10in., 20.12.0; 
11E816 Sin., 26.6.0: T816 sin., 25.1..6: 'l'IB Tweeter. 24.12.0' TUS Tweeter, 21.12.3: ('X3000 Crossover unit, 21.1.3: CXl5O0 
Crossover unit, 22.9.0. H.P. Terms available on all speakers. 

NEW MULLARD CONDENSERS 
Mullard Miniature Fcil and Polyester condensers as used in the latest TV and Transistor sets. 
Miniature Full. 30 volt working for Transistor seta, ,01mfd, 
701.; .022mfd, 9d.:.047mfd, 9d.; .lmfd, 11d. 
Polyester 'l'obular Capacitors. Moa'.ded outer case designed to 
withstand accidental contact with the soldering iron. Tolerance 
10%. 1 :5v. range; OinTd, .022mfd, .J47mfd, all Sel. each. 1mfd, 
1 /2:.22mfd, 113; .47mfd, 1/6: lmfd, 31 -. 
400v. range:.001mfd, .0022mfd, .0017tnfd, .Qlmfd, .022mfd, all 9d. 
each. .047mfd, 1/2:..1 mid, 1 /3:.22mfd, 1/6..47mfd, 2 /5. Postage 
exila. e MINIATURE ELECTROLYTIC CONDENSERS 
Latest miniature types by Mollard and Radio Spares. 
RADIO SPARES. All 15 volt, 2mfd, 4mfd, 5mfd, 8mid, lOmld, 
1Gnn1'.1, 72mí i, SOmfd, 100nfd. all 2/3 each.. Postage extra. 
1R I.1.Alt D. 2m1d, 10v. 1/9: 4m1d, 4v. 1/9: I0mfd, 16v. 1 /8; 16mfd. 
10v. 1/8: 25mfd. iv. 1/3; 25mfd, 25v. 1/3; 32tnrd, 2.5v. 1/8; 32mfd, 46v, 
tIa. 1(5 mid. lev. l'8 

WATTS RADIO 
(MAIL 210' R) L Ti). 

54 CHURCH ST., WEYBRIDGE, SURREY 
Telephone: Weybridge 47556 

Please note: Postal business only from this address 
Callers welcome by appointment 

* HIRE PURCHASE TERMS 
Available on any item. Repay- 
ments over 3, 6 or 12 months as 
below. Three months: Deposit 6/- 
In the £. Service charge 5',.. 
minimum charge 10 / -. Six 
months: Deposit II- in the C 

Service charge 71°,,, minimum 
charge 15/-. Twelve months: 
Deposit 4/- in the L. Service 
charge 10 %, minimum charge 
:t0 / -. 
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672 PRACTICAL WIRELESS 

NOW ANYONE CAN 
AFFORD TO TRAIN TO 
BE AN EXPERT IN RADIO, 
TV, AND ELECTRONICS 
Anyone can afford these amazing courses- anyone can understand this practical 
training -No complicated mathematic. to hold you back -No old fashioned, 
obscure explanations to frustrate youl 
The lessons are CRYSTAL CLEAR, PRACTICAL, EASY TO MASTER AND 
USE -Early lemons make fundamentals clear even to the beginner, while other 
le.eons will give you the practical '7mow -bow" of an expertl 
Compares favourably with some courses costing very much morel By creating 

mass market through large volume Bales and eliminating Individual letter 
writing we are able to pass on these savings directly to youl 
Each course is printed on extra large quarto size sheets and hound Into one 
manual to simplify handling and distribution. 
Please ((elect the courm most suitable for your requirements from the following: 

No. 1. RADIO COURSE. Fundamental facts-Electrons- Condncton and 
Insulators -Radio Batteries -- Circuits- Magnetism -Ohm'. Law -Resistor 
Colour Code -Chart -What resistor to ose-Electro-Maguetlem-Electro- 
magnetle Induction -Self Induction -Radio Frequency Inductances -Capacity 
Coupling -I.F. Transformers -Radio Coils-Radio Capacitors -The Farad- 
Dielectric-Capacitor Colour Code -Alternating Current Theory & Filters- 

, Reactance and Rësistance -Charte to calculate Capacity Frequency and 
Inductance -Handy Radio Formulae -Practical Aspect. of Radio Servicing - 
Radio Valves- Transistor Theory -N Type Germanium -P Type Germanium - 
Diode Action- Transistor Action -D.C. Stabilization- Transistor Bias Adjust- 

- pent -R.F. Amplification- Superheterodyne Principles- A.V.C. Power Sup - 
paes- Meters- Multitestere and Valve Teeters-Point to Point Servicing - 
Signal Generators and Signal Tracers -Using an Oscilloscope for Servicing - 
ANgnment- Ampilfiere and P.A. Equipment -High Fidelity- Advantage. of 
Inverse Feedback -Speaker- Frequency Modulation -How to Obtain Radio 
Jobs. Price for the complete course. ONLY 36/-. Plus postage 1/8. 

. !o. 2. ELECTRONICS COURSE. Includes moat of the above lemon( pine L.C. 
and R. Coroltined Circuit,- Resonance Phenomenon -Behaviour at Resonance- 
How Meters Work -Making a Voltmeter -Ohm meter Connections-Valves- 

. Electron Behaviour--Triode-Characteristic Curves -Power Supplies -Audio 
Amplifiers- Microphones -Resistance Coupling -Obtaining Grid Bias- 
Ruh Pull and Parallel -Phase Inverter Circuit -Radio Frequency Voltage 
Amplifiers --LF. and Multiband Colle- Detection- Receiver Circuits -Results 
of Frequency Mising -A. V.C. -Electronic Osc111ators -quarto Crystals - 
Radio Transmitter Circuits -Modulation and Tuning -Lines, Antennas and 
Radiation -Test Equipment Using Meters- Electronic Test Equipment - 
Thyratrons- Photo -Cell Equipment -Radio Compass -H.F. Heating- 
Electronic Shaping Creulto- Electron Microscope- Electric Strain Gauges-- 
Inter-Communicators-Radio Servicing Techniques- Servicing Printed Circuits 
Prise for the complete course. ONLY 89/6. Plus postage 1/6. 
Graduates of the Electronic. Course can quality toe a certificate- details seat 
with each order. 
No. S. TELEVISION COURSE. Effect of His-adjusted controls- Pictures of 
various faults- Service adjustments- Circuit Faults Indicated by a Poor 
Pattern -Finding Bad Valves by observing Picture Faults- Separate Channel 
LP. System- Intercarrler I.F. System- Negative Picture-lnterference- 
Antenna Principles and Practices- U.R.F. Transmission Lines -Facts About 
the T.V. Signal to Help you in Service Work -Synchronizing Separator -T.V. 
Interference Idda -Al) about Cathode Ray Tubes- Explanation of T.V. Circuits 
-Video Detector -Video Amplifier -D.C. Restorer Circuit -Automatic Gain 
Control Clreuits- Oscillators- Deflection Coils -Automatic Frequency Control 
Circuits- Analysis of Stagger -Tuned I.F. Receiver -Analysis of Three Inter - 
Carrier Type Receivers -The Vertical Deflection Circuit -The Horizontal 
Deflection Circuit- Waveform.- Schematics of various sections of a T.V.- 
11.11.E. Converters and Tunera -T. V. Teat Equipment and Alignment -Analysis 
of Various Problems. 
Price for the oomplete comae. ONLY 88 /-. Phu postage 1/6. 
UNCONDITIONALLY GUARANTEED TO GIVE COMPLETE SATISFACTION 
You must be convinced that this Is the best value you have ever seen in Elec. 
Ironic, Radio or T.V. Training, otherwise you can return the course (or have 
your money refunded if sent with order) after you have examined it in your 
own home for full seven days. 
IF YOU SEND CASH WITH ORDER WE WILL INCLUDE A FREE 70 -PAGE, 
BOOK. Tick on the coupon one book for each course ordered with full cash. 
RADIO SERVICING FAULT FINDING 1300K. TELEVISION FAULT 
BOOK. OSCILLOSCOPE BOOK. 
These free books are authoritative, and loaded with information. Would 
cost at least 51 each if bought separately -by sending cash you reduce book- 
keeping and other costs, which savings we pass back to yowl - FREE TRIAL OFFER - - 
Pay only 5/- per week if you wish. Clip coupon right now for this special offer 
To Sum -Tech Book Company, Dept. CWS, Cater's Mill. Wat'End, Southampton. 
Hants. 

Please and the following courses fora full seven days' trial. 
Jo. I, RADIO /6I tong COURSE. No. 2 ELECTRONICS , o ge. 
Re. S. TELEVISION COURSE. 

37/6, S postage. 
(Free trial customer tick only one please). 

If not delighted. I may return the cone poet -paid without further obligation 
on my part. Otherwise I will pay cash price OR 5/. weekly until purchase 
price plus 2/8 service charge has been paid. 

Tick here If enclosing full purchase price. 
Please .end me FREE. RADIO FAULT FINDING BOOR. 
FREE. T.V. FAULT FINDING BOOK. ; FREE, OSCILLOSCOPE BOOK. 
Amount enclosed _ 

I understand that you will refund this money in full if I am not 100% satisfied. 
Overseas customers please send full amount (including Ireland). 
JME 
ADDRF'R 

City Counts 

November, 1964 

65 or 25 

A SOLON 

FOR 

CHRISTMAS 

Do- it- yourselfers of all ages will welcome a Solon Electric 

Soldering Iron. The 25 -watt model above, or 65 -watt below, 

are ideal for radio work or household jobs. 

\.1 .. :: :.a:; ._ ....... 

Obtainable from your usual electrical or radiodealerfrom 24/8. 

SOLONElectric Soldering Irons 

Amazing value! 
Now add tape to 
your Hi -Fi outfit 

with the Gramdeck 

TRANSISTOR 

PRE -AMPLIFIER 

at a fraction of the 
normal cost 

* Patented printed circuit. Three transistors. Over 600 
hours working with internal PP9 battery. Compact metal 
casing (6 x 4 x 31 ins.). Simulation oak front panel. * Radio and low /medium impedance microphone inputs. 
Rotary function- selector switch, standard co -axial 
sockets. Fitted screened leads to amplifier and radio. * 60- 10,000 cycles /sec. ± 3 db. Signal to noise better than 
50 db. below peak recording level. Maximum total 
distortion at peak level 2 %, output 1 volt RMS. 

COMPLETE £4. 12.0 
with battery 
superb 'Lustraphone' 

MOVING COIL MICROPHONE 

(Post Free) 

* World- famous make, nearly half list í: 

price. Omni -directional, moving coil. ?` 
dual impedance -low or medium. 9 s >... 
foot lead and co -axial plug. 

39 * Response substantially flat between 70 
and 12,000 cycles /sec. Superb quality. 
Limited stocks. Send cash or P.O. to: (Post Free) 

Andrew Merryfield Ltd., Dept. PA82I 
29 -31 Wright's Lane, Kensington, London W.8 
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to 4in. This tracking is then affixed to a wall of 
light colour -preferably white -by means of 
screws in the wall, fitting into key -hole slots on 
the tracking. Adjust bulb position for best focus. 
A multi -way cable then leads off to the 
Spectreuphon. 

A length, or several short lengths of frosted 
glass, is placed on a lip at the bottom of the 
tracking. This glass should be the sort which either 
has 'ribs' on it, or the type which is covered with 
hills and indentations, helping to scatter the light. 
This glass far improves the effect of the lights, 
causing angular shades and pin -points of shades, 
rather than a general area of colour. The unit may 
be anything from 3ft. to 6ft. long, though 6ft. is a 
little long for the 18 bulb, mono version. 

This system, throws down the wall -or screen 
below if a coloured wall -the various changing 

Fig. 9a (below): The stationary 
wall- mounted display unit. 

Positive lead 

Frosted 
glass 

Reflector and 
common negative 

The fluctuating, dancing colours then slowly 
revolve around the room, darting across all the 
walls, changing, subtly mixing colours of the 
rainbow, responding to the mood of the music! 

Fig. 9c is another similar omnidirectional unit. 
Here, the device is mounted on the ceiling. 
Coloured lights on a dome -like surface, shine 
through a revolving, irregular, transluscent plastic 
material. A hoop holds this firm if necessary, on 
the diameter, and the spindle passes through the 
centre of the lights dome, to the motor beneath. 
It should be remembered that a very slow motor 
is required. Lampshades, of indented plastic 
material, might be used for this purpose of 
deflecting the lights. 

Again, another method that might be employed, 
is to mount the lights in a circle, and have a system 
of slowly revolving mirrors behind. 

Either thin perspex 
window In this space 
or 4 thin strips at Q& 
to the central line to 
Join top to bottom 

uneven reflecting 
surface 

Fig. 9b (above): A lights display using a revolving reflecting surface. 

Fig. 9c (right): Motor 
Another revolving 
device which is 
suspended from 

the ceiling. 

colours, so using part of a whole wall as a focal 
point. 

Another method of presentation is to use the 
bulbs as projection lamps, and project the lights 
on the wall. Except where the colours cross, how- 
ever, only plain patches of light will be obtained. 
A suitable lens system would be required for this 
method of course. To create a more interesting 
effect, if the bulbs shine on to a moving, irregular 
reflective surface, some very interesting results may 
be obtained. 

Fig. 9b is an interesting method of display. Here 
the coloured lights shine onto a cone, the side of 
which is covered with irregular pieces of mirror 
glass. This cone, mounted on a turntable, is 
revolved slowly by an electric motor. The device 
is either hung, or placed at least four feet up from 
the floor -this will vary according to the angle of 
the cone -in the centre of the room. This will 
produce remarkable effects, though best suited for 
mono, as no difference would be noticed if it were 
stereo. 

ummiligr imur /' Ring to support 
corrugated translUSCent 

/ material 

Ceiling 

For an interesting, compact unit, if a little less 
dramatic, bulbs mounted behind a transluscent 
screen of ground glass or perspex, can be quite 
effective (see Fig. 10). Perspex may be suitably 
ground. on one side, using 180 grade abrasive pow- 
der. Bulbs may have individual sockets, or be bus - 
barred. 

If a very thin piece of copper or phosphor - 
bronze is taken, bulbs may be soldered on to this 
as indicated in Fig. 11. Here, firstly a blob of 
solder is made on the sheet in the place the bulb 
is required. The underside of :he sheet is 'then 
heated by means of a soldering iron, directly 
beneath the solder. This is best done with the aid 
of a firm metal plate, with a hole in it large 
enough to take the soldering iron bit. The bulb 
may then be pressed on to the sheet until it melts 
on, the iron removed as soon as it does this. 

This sheet is then bolted on to a firm base -plate, 
and holes drilled through to take the side -contact 
(positive) wires, a hole beside each bulb. This is 
then placed behind the screen, with crinkled Sir 
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foil placed behind to help scatter the light. The 
base -plate is of course the common negative. 

There are many different methods of display, 
however, for the stereo version, a system in which 
there is a definite left and right is more suitable, 
so getting the benefit of colour shift and positional 
emphasis. However, a six -colour omnidirectional 
method could be very effective. 

Positioning of Finished Unit 
The shaded areas on Fig. 12, indicate the areas 

effectively covered by each of the two speakers. 
Therefore, only the area which is covered by both 
(double- shaded) is effectively covered by both 

Cabinet 

Perspex 
Or ground 

glass 

Ground 
surface 

Aluminium 
Electrical contacts 

Solder tag joined to 
baseplate of bulbs 
for common negative 

Very thin copper or 
phosphor bronze 

speakers. For this reason, listeners to stereophonic 
sound should be within this area. The distance 
between the two loudspeakers should not be less 
than 6ft., and in most rooms, not more thancl2ft. 
If an imaginary equilateral triangle is drawn, with 
its two base corners the cones of the two loud- 
speakers, the third corner of this triangle indicates 

Ill IIIIIIIIII Ill IIIII 

WIRELESS November, 1964 

the ideal listening position. Speakers should also 
be at the same level. 

It is a pity that so many stereophonic units 
to -day, for the sake of compactness (and perhaps 
economy), house the whole unit in one cabinet, 
with the speakers sometimes less than 3ft. apart. 
This may seem very handy to those with no 
experience of stereophonic sound, but this means, 
that on a unit with speakers placed 3ft. apart, the 
ideal listening position is about 21ft. away from 
the unit, on the central line between the'speakers! 

On the diagram, position 'a' is the ideal position 
for stereo listening, with positions 'b' next rated. 

Fig. 10 (left): A compact arrangement using a Perspex 
screen. 

Fig. I1 (below): The technique of soldering the bulbs to 
sheet copper or phosphor bronze. 

Copper or 
phosphor bronze 

Bulb 

Solder 

Aff A1111111 

Plate 
(if used Hole in plate\ 

(if used) 

Soldering 
iron 

Next comes any other position in the shaded area, 
preferably on the central line 'c'. 

This positioning applies equally well for two - 
speaker mono systems as for stereo systems. 

Unless an omnidirectional method 
of light display is used (such as 
the revolving reflector), this 
should be placed centrally 
between the two loudspeakers - 
this is most important in stereo- 
phonic systems to get the benefit 
of colour shift. 

By the term "colour shift ", it 
is meant that there will be a shift 
of colour from one side of the 
'screen' to the other if there is a 
matching directional audio shift. 
This only occurs of course, when 
stereo -amplifier is used in con- 
junction with stereo- Spectreu- 
phon. 

Choice of Speakers 

Care should be taken in the 
choice of speakers. Table 2 
should be taken as a rough guide 
rather than a ruling. Those sys- 
tems marked * or D.N.C. should 
stick to 3 or 25f1 impedances, as 

I- these systems require divider net - 
Fig. 12: The double- shaded section of this illustration indicates the optimum work coils. These coils, if not 

reception area for listeners to stereo reproduction. home -made, are sometimes diffi- 
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Brand 
checked 

V A 
Al' HL 4/6 
ACP4 6/- 
ACBPEN 6I- 
ALüO b/- 
ARS 6/- 

ARPE 3%8 

ARP12 8/6 
ARP21 7/- 
ASP24 8/6 
ARP34 4/- 

AT P4 2/3 

BL 77 85/8 
BLG3 301- 
AS4 8/- 
885 20/- 
13884 37/6 
B2134 18/- 
BT19 Y6/- 
BT35 gß$/. 
BT45 150/. 
BT83 851- 
COL 2/- 

(;V71 8/. 
CV77 6/- 

1,T103 
V4U14 7/- 

CV4015 5/- 
CV4025 301- 
CV4046 40/- 
CY31 6/8 
D1 1/6 
1)41 8/3 
U61 6/- 
D77 8/8 
DA30 12/6 
UA60 75/. 
DAF96 6/- 
DW1 4/- 
DETS el- 
1/ET20 2/- 
11E'1!5 18/- 
0F73 !SI- 
1/F`91 8/- 
UFy'2 8/. 
1)F98 6/. 
DK92 6/8 
1)096 6/6 
1/L99 5/- 
U1.93 81- 
1/L94 0/- 
0L98 b(8 
111.610 8/- 

new individually 
and guaranteed 

L V 
I/1,19 15/- 
E80F 281- 
E1148 0/8 
E1288 60/- 
E1415 30/- 

EA50 
12/6 

EA73 71- 
EABC80 61- 
EAC91 8/6 
EAF42 8F 

F.691 3h 
EBC4l 8/- 
F.BC61 6/ 
EBF80 5/- 
EBF83 7/8 
EBF89 8/9 
ECS'l 4/- 
EC53 1E/9 
EC70 41- 
EC90 20/- 
F.C91 31- 
ECÇel 9l- 
ECC62 5l- 
ECU83 8/- 
ECC84 b/b 
ECC85 6/6 

ECFöO 5/6 
ECFA2 7/. 
ECH42 8/. 
ECHel 61- 
ECH83 7/8 
ECLöO b/8 
ECL82 7/8 
ECL83 10/- 
ECL86 10/- 
EF84 0/6 
EF36 3/8 
EF37 71- 
EF39 4/- 
EF40 8/- 
EF50 2/6 
EF52 8/- 
EF53 4/6 
EF'S5 8/- 
1:F71 7/8 
EF'72 5/- 
EF74 41- 
EF80 5/- 
EF81 8/- 
1ùF83 4/8 
EF88 8/- 
EF89 8/0 
E1/91 2l9 
EF92 0/- 

E S 
EF95 5/' 
EF18S 8/- 
EF184 8/- 
EHT1 8001- 
EL32 3/9 

$L3b 6/- 
EL38 17/6 
EL41 7(- 

ELIO 8/- 
EL81 81- 
EL83 618 
EI.84 61- 

EL91 4/8 
EL95 5/- 
EMAO 6/- 
EM81 67/6 
EIDI64 

93 EMög e1- 
EN31 10/- 
ENU208 6/- 
L`Y51 518 
EY88 0/0 
EY91 81- 
EZ40 b/- 
EZ4L 8/6 
EZöO 5/4 
EZöl 5/6 
F16057 61- 

F/6063 4/. 
FR'4/6008/e 
FW4/8008/8 

O1/371K19%. 
G50126 6/- GUIS 96/- 
(1732 10/- 
0334 101- 
H63 71- 
11K54 22/6 
11L12'20010/- 
HUE 2/e 
HL23 8/- 
HL23DD6/- 
HL41 4/- 
111102 9l- 
K3A 80/- 
KT32 8/- 
K133C 81- 
KT44 5/9 
KT63 4/- 
KT80 12/9 
0T67 15/- 

KT78 8/6 
KTBC OE/- 
KT88 18/- 
K1'WGl 4/8 
K1'Wß3 9/. 
KTZ 8!- 
KTZ63 6/- 
L181 10/- 
LG3 5/- 
M9100 9/- 
M8142 12/- 
MI" 6/- 

ML6 D6 el- 
N108 8/- 
NEl7 7/- 
NU"f2 10/- 
0B3 7/- 

0D3 5/- 

PCC84 5/- 
P(@85 71- 
PCC89 7/6 
PCF80 6/- 
PCF82 6/8 
PCF84 5/- 
PCL81 9/- 
PCLß2 81- 
PL'L83 8/ß 
PCL64 71- 
PCL86 9/- 

PES4t1 8/8 
pEN100A81- 

PL3tl 18/- 
PLR' 7/- 
pL8'l b/- 
PL63 6/- 
PL84 b/- 
PM24A 5/- 
pT15 10/- 
PT25H 7/6 
PT25M 7/8 
PX4 14/- 
X26 B/- 
PT32 918 
PY39 8/6 
PYRO 5/8 
PY81 b/8 
PY82 51- 
PY8:1 6/- 
P1'800 6/8 
Ph' -33 9/- 
PZl73 19/- 
QF21 8/- 
QP25 5/- 
QP230 5/. 
08150/15 

10/- 
Q895/10 5/8 
Q81202 8/- 

QV04/7 8/2 
R3 8/- 
BG4/1250 

80/- 
RK72 6/- 
9130P 15/. 
0130 1216 
8P2 8/8 
tlP41 1/6 
8P61 1/6 
BP'2IO 3(8 
BTV280/40 

BTV701B 
12/6 

8/- 
8Ú2160A 

10/- 
T41 6/8 

TP23 15/- 

TT15 35/- 
TTR31 46/- 
T20520 4/- 
T'L20 18/- 
fZ40 SO/- 
U81 8/- 
U12/14 8/- 
UI7 6/- 
U18 6/- 
U25 1 /- 
l'27 l- 
052 Y/- 

4/8 
ÚBá410 8/- 
L'BF80 6/8 

UBL9l 11/- 
UCCA6 6/6 
UCH42 8/6 
UCHNI 8/ 
UCL82 8/- 
UCL82 8/- 
UCL83 10/- 
UL41 6/- 
UL84 6//8 
UU6 7/. 
UU9 8l8 
UY21 7/6 
VY85 6/- 
V3120 4/. 
V1507 5/. 
11924 20/- 
12023 13/8 
VMP4G 12/- 
VP23 3/- 
VP133 B¡- 
VR99 el- 
VR105/30 

5(- 
VR150/308/- 
VT4C 20/. 
VU33A 4/. 
V1739 6/- 
VX3256 4/- 

N 41 51- 
W 116 81- 
W119 81- 
Xllö 8/- 
X145 8/- 
X66 7/8 
'11/ 1/- 
1-OS b/- 
Y65 41- 
Y68 SI- 
221 
2800U YÓÌ- 
Z801Ú 10/- 
lA3 3/- 

IB22T 80/- 
1C5GT el- 

1E70 7//8 

1l:GOT 6/- 
1L4 Ylg 
11LA8 el- 
1LC8 7/- 
1LH4 4/- 
1N'21B 5/- 
1N43 4/- 
IN70 4/- 
IR4 51- 
1R5 SIB 
I94 bl- 

leo Yh 
2A3 5/- 

LB26 8/- 
2("28 7/- 

2C34A Y/6 
2C43 4Y18 
2C46 YYIB 
2C46 80/- 
2C51 12/- 
2D21 5/- 
2X2 8/- 
3A4 4/- 
3A/108A20l- 
3A196J 86/- 
3A1187/11 

25/- 
3D6 4/- 
3B7 6/- 
3B24 6/- 
31128 15/- 
3E29 60/- 
3Q5GT 7/. 
384 4/- 
314 5/9 
4027 35/- 
4D1 4/- 
5A1730 5/- 
5A1740 6/. 

BB/257/M 
10/- 

5R4GY 9/- 
5T4 71- 
5Wö 4/8 
5V4G 81- 
5X41.1 8/6 
5Y3ü 4/- 
GY3GT 6/- 
5Y3WGT8 

9/- 
bZ46 818 

BAC? E/- 
6AG5 818 

BAHR l0Ì- 
GAJS 8/8 

6AK5 5/- 

6AK7 6/- 
8ÁL5 '31- 
8AL6W I- 
fiA1t5 Y/6 
6AM6 91- 
6AQ5 71- 
BAQSW 9/- 
BAeö 4/. 
6A98W 9l- 
BA97ß YYIB 
6AT6 818 
BACB 7/- 

8B4ä 8/- 
667 81- 

BBAB 4/8 
6BE6 4/S 

6HR7 9/- 
BBWB 9/- 
8O4 Y/- 

8C6 GT e/8 
6C6 4/- 
6C60 3/. 
6C8ß el- 
0CH6 4/6 
6C21 801- 
6Uli 31- 
6E5 8/- 
6F511 5/3 
6F5OT 5/9 
6F6(1 4/- 
6F7 8/- 
6E80 6/8 
6E12 4/8 
6E13 5/- 
6F32 4/- 
6F33 8/- 
61164 8/8 
6111 6/- 
6116M 1/8 

6.14 0/- 
6J4WA 10/- 
6.75 3/6 
óJbö 21 
BJB ß/8 
6J6W 6/- 
8370 51- 
6KößT 5/8 
ög7ó E/- 
6K76T 4/9 
8â86 3/- 
6K8GT 8/8 

BK2S 1Yfe 
82.5(1 8/. 
6L8 9/- 
6L60 el- 
8L611A 718 

6L34 4/8 
6LD20 5/9 

ßN7ß 619 
GQ7ß 6/- 
6R7 5/6 
68A7 7/- 
66A70T 6/6 
69K76T 4/- 
65C7 71- 
69CT6T 5/- 
6811ê 8/- 
09F66T 5/6 

6ÁJ7 5/- 
68J76T 5/8 

GBK7, 4/8 
69L7GT 6l8 

68Q7 el8 
6687 Y/- 
6U40T 9I8 

6V6öT 518 
6V6M 8¡" 
6X4 g/8 
6X50 6/- 
6X5ßT 618 
BYBG 6/- 
1i-30L2 10/- 
6Z4 b/- 
7137 7 6 
7('5 10/- 
7C6 7/- 
7C7 6/- 
7117 7/3 
7Q7 7/- 
7V7 6/- 
7Z4 4/6 
81)2 2/8 
9112 3/- 
91/6 3/8 
11E3 37/6 

12A6 L/6 
12A117 5/- 
12A$8 11/- 
12AT7 4/- 
12AU7 5/- 
12A X7 8/- 
12AY7 10/- 
12BA6 5/8 
]28E8 7/- 
12BH7 7/. 
12C8 'd/- 
12H6 Y/- 

12JGT 6/6 
12K7GT 2/- 
12K.9M 10/- 
12Q76T SIS 
I2NA7 7/- 

129ß7 8/- 
128117 S- 
128%7ßTß/. 
12tlNT11T 

b10 

12Y47 9/. 
14L7 7/- 
13D'd 6/. 
19E2 Ib/- 
1863 30/- 
1906 B/- 

19111 8/- 
19M1 6/- 

25LößT16/8 
25Y5 8/- 

67.56 7/6 
lGZißT 8/6 
28D7 8/- 
30 6/- 
30C16 9/6 
30F5 8/6 
30FL1 10/6 
30P19 12/- 
SOPLl 8/- 
ygl-6(}T 7/- 
g5T 17/6 
35W4 5/_ 
3S/.3 81- 
35ZIGP 8/- 
35'L5U'f e/- 
37 4/- 
38 4/. 
41MP 4/. 
44A/160N 

80/- 
21586 6/. 
50L66T 8/- 
53A 7/8 
57 8/- 

b8 6(- 
59 61- 
75 6/6 
î6 6/- 
7? 6/8 
78 5/- 
80 5/8 
81 el- 
8d 8/. 
84 8/- 
BbA2 SJ. 
9oC1 8/. 

az7-pin 2/6 
220PA 71- 
220TH 4/- 
225DU 9/. 
307A 5/6 

3606 
8/. 

387A 70/ 

393A 15/- 
446A 8/" 
703A 80/- 
706A 10/- 
71bB 60/- 
717A 8/- 
^l9A 16/- 
80E 8/. 
803 22/6 
901 80/. 

607ÁM 7/8 
808 6/- 

813 88/8 
815 86/- 

829B bo%- 
830B 4/. 
832A 4b/- 
832 lb/. 
87T 0/- 
843 5/- 
860 10/- 
866A 14/- 
884 10(- 
954 4/8 
855 2/0 
956 Y/- 
937 6/- 
958A 4/- 
161'3 6/- 
]61d 3/- 
1619 b/- 
1622 12/- 
1625 8/- 
1626 8/. 
1629 4/6 
2051 5/. 
4043C 13/8 
4063 8/- 

MANE OTHERS IN STOCK include Cathode 

MARCONI COMMUNICATION 
RECEIVERS. CR.ISO. Frequency 
coverage 2 -60 Mc /s in 5 bands. Two IFs. 
Is 1,600 kc /s, 2nd 463 kc /s. 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 corn - 
pensation. Electrical and mechanital 
bandspread. Metering and visual tuning 
indicator. Bandpass from 100 c/s to 10 kc /s 
in 5 stages. Acoustic filter associated with 
100 cis. Bandpass position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked condition, 149. Mains 
P.S.U. by P.C. Radio, 14.10.0. Carriage 301 , 
CR.150 /2. Frequency coverage 1.5 -22 
Mc/s in 4 bands, all other features as in 
CR.150. Price 135. Carriage 30/ -. 
P.C. RADIO'S mains P.S.U. for above, 
901 -. 
R.209 RECEPTION SET. A 10 -valve 
high -grade superhet Receiver with facili- 
ties for receiving R/T (A.M. or F.M.) and 
CW frequency I Mc /s -20 Mc/s. Hermeti- 
cally sealed. Built on miniature valves and 
incorporating its own vibrator power - 
supply unit driven by a 6 v. battery (2) 
point connector included. The sec pro- 
vides for reception from rod, open -wire 
or dipole aerial with built -in loudspeaker, 
or phone output. Dimensions: Length 
12in., width 8in., depth 9in. Weight 231b. 
in as new, tested and guaranteed condi- 
tion, 123.10.0, including special head- 
phone and supply leads. Carr. LI. 
VARIOMETER POR No. 19 SET, 
17/6 each. P. & P. 3' -. 
TELEPHONE HANDSET. Standard 
G.P.O. type, new, I2 / P & P. 2/, 

Ray Tubes and Speefal Values All U K. ordere below 
C.O.D. 2/6 extra. Overseas Postage ext.r:. at eO,t 

CARBON INSET MICROPHONE. 
G.P.O. type, 2,6. P. & P. 1/6. 

WELL PROVEN RELIABLE COM- 
MUNICATION RECEIVER P.C.R.2 
(Made by Pye). 120 kc!s -350 kc /s. 
525 kc /s -1600 kc /s, 6 Mc /s -22 Mc /s. 
Overall sensitivity I -2 uV, 5 /Noise ratio 
10 db at 6 uV. 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. 
61.12.6. Carriage 15/ -. 
Ditto but with built in power supply for 
210/250 v. A.C. 19.I9.6. Carriage 15.1 , 
SIGNAL GENERATOR MARCONI 
TF 995A -2. Arranged 1.5.220 mc/s in 
5 bands. Output voltage variable in I db 
steps from 1 uV to 100 mV. Carrier may 
be unmodulated, frequency modulated, 
amplitude modulated, or simultaneously 
frequency and amplitude modulated. 
Frequency deviation is variable from 
25-600 kc/s for FM and modulation 
(internal or external) up to 50 x for A.M. 
Crystal calibrator for checking frequen- 
cies incorporated. Directly callibrated 
incremental frequency control. Fully 
checked and guaranteed. Price 688.15.0. 
Carriage in U.K. 30/ -. 

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

Shepherd's Bush 4946 
Open 9 -5.30 p.m. Thursday 9.1 p.m. 

6704 
5726 
6064 
6065 
6080 
7193 
7475 
8013A 
8020 
9001 
9002 
9003 
9004 
9004 

6%. 

áÌ- 
22l/9 

21- 
26/- 
8/. 

4/6 

2! 
2/8 

0.11. Tabs 
CV1598 
(092) 661 

Y4604/B'/18 
28/. 

VCR97 28/. 
VCR138 80/- 
VCR338A 

40% 
VCR3b9/ 
v011.617B40/- 

VOR617C401- 

SFP7 45/. 
6CP1 80/. 
6FP7A 25/- 
Photo Tubes 
CMGö 5/ 
0818 12/6 
9314 65/- 
8097C 350/. 
Special 
Valves 
ACTO !6 
ACT9 812 
E91377 610 
11301 E4 
11RN2A 

03.10.0 
1B24 2b/. 
2.722 62.10.0 
2J54 98 
417A 80/- 
3J/92IE 

887.10.0 
714AY 14 
723AiB 50/ 
725A 30/- 
726A 19/- 

49 fi/- 
0045 7/. 
0072 6/- 
OC81 7/. 
0082 10/- 

El P. ß P. 1 / -; over 21, 2/.; over 03, P. 8 P. free 

CONNECTORS FOR TCS 
RECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New 61.17.6 each. 
P. & P. 2/6. 
EVERSHED MEGGER CIRCUIT 
TESTER. 2 ranges 0 to 1000(1, 100(1 
to 200,00051 With test leads, leather 
carrying case. Tested 14.19.6. P. & P. 316. 
32;44ft. AERIALS each consisting of ten 
31c., 7in. dia. tubul 
14ft. (7 section) whip aerial with adaptor 
to fit the 7in. rod, insulated base, stay 
plate and stay assemblies, pegs, reamer, 
hammer etc. Absolutely brand new and 
complete, ready to erect, in canvas bag. 
62.19.6. P. & P. 10/6. 
AR88D RECEIVERS. Fully recondi- 
tioned. 155; rebuilt models, E85; brand 
new, 195. Carriage paid U.K. 
CHR HIGH RESISTANCE HEAD.. 
PHONES. New, I6 / -. P. & P. 116. 

PANEL METERS (round) 
0.50 microamps 2r D.C.ke 40f. 
0-100 microamps 2 D.C.'e 351. 
0 -200 microamps 2' D.C. 3216 
0 -500 microamps 2' D.C. 21/- 
0 -500 microamps 2 }' D.C. 301- 
0-1 mA" r D.C. 19/6 
0 -1 mA 3' D.C. 35/- 
0-1 mA 3' D.C..* 35/- 
0-5 mA 3' D.C. 45/- 
150 -0 -1,500 mA 3' D.C. 291- 
0-15 v. 2' A.C. 1716 
0 -50 y. 29' D.C. 281- 
0 -150 v. 2a' A.C. 24/- 
0 -500 v. (shunt) 24-' D.C. 20/- 
0-10 kV 2 ;' D.C. 63,- 
."Weston", as usually used in H.R.O. 
as "S" meter. "Projection type. 
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THE WORD MAX I -í) IS THE REGISTERED 
TRADE MARK JL 1REGD. 

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

WORKMANSHIP AND 
TECHNICAL PERFORMANCE 

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. 

MODULATED TEST OSCILLATOR MTO.I 
* 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. * The case is manufactured from steel and is finished in silver 
hammer. The front panel is gloss black bearing white lettering. 
Dimensions are 5,!bin. x 4hin. x Sin. * Supplied with full operating instructions. 

PRICE £3/17/6 
PLEASE SEND S.A.E. WITH ALL ENQUIRIES 

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

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

A SUPERBLY DESIGNED HIGHLY SENSITIVE 
QUALITY AMPLIFIER INCORPORATING A PRE- 
AMPLIFIER AND TONE- CONTROL STAGES. 

THIRTY AMPLIFIER 
GNS. 

Full guarantee 
trade terms. 

SPECIFICATION 
SIZE: Approx. 12 in. x 9 in. x 9 in. Well ventilated metal 
cover available price 2I / -. 
A polished black control panel is fitted to the amplifier 
with distinctively marked control indications set in gold 
relief. 

TEST FIGURES 
FREQUENCY RESPONSE: ib 2 db. 25- 20,000 c /cs. 
Bass Control. -I- 12 db at 50 c.p.s. 
NEGATIVE FEEDBACK: is employed with 20 db 
feedback in the main loop. 
HUM AND NOISE LEVEL: 70 db down. 
TREBLE CONTROL: Plus 12 db to minus 6 db at 
12,000 c.p.s. 
SENSITIVITY: 12 millivolts for full output. Thus being 
suitable for any type of mike or pick -up. 
POWER OUTPUT: 30 watt. 
POWER CONSUMPTION: 150 watts. 
MAINS SUPPLIES: AC 200'230'250 50 c's. A reserved 
power supply is provided for radio feeder or tremolo 

for 12 months. Excellent unit if required. 
OUTPUT MATCHINGS FOR 3 and 15 ohm Speakers. 
MULLARD VALVES: One GZ34, one ECC83, two 

Trade and Export Enquiries to: EF86, two EL34. 

EON PRODUCTS LIMITED 
EON WORKS 164 TOWN STREET RODLEY YORKSHIRE Tel. 34703 
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cult to obtain, certainly more so to match any 
other impedance. With other systems. the impe- 
dance has little effect. 

It is important to have good cabinets for 6in. 
and larger diameter speakers, to get full resonance 
benefit. With the two- speaker mono Euphon 
circuit, the importance of this can not be too 
greatly stressed. This unit will not give the required 
effect with an inadequate bass cabinet for the I.f. 
speaker. 

Extra care in the choice of the h.f. speaker for 
this system is also required, especially if a speaker 
in -hand, is to be utilised. It must be remembered 
that when a small diameter speaker is normally 
quite capable of good reproduction, even at high 
volume, it may appear 'tinny' when fed selected 
h.f. signals, if they are too high for it to cope with. 
Then there is no bass to smooth things out, and 
save that speaker -cone consequent fretting. Only 
a small cabinet for the h.f. speaker is required in 
the Euphon system (Section 2 /Fig. 2). 

Except in the case where the original single 
speaker on the existing mono source is being used, 
all speakers on this feeder unit, should be cut -out. 
Consequently, if there is no plug or switch 
on the speaker of the audio source, a switch 
should be fitted to cut it out. 

If the divider network (Fig. 7) is to be used, it 
is best to actually mount this in its speaker 
cabinet, as otherwise a three -core cable is required. 
The coils should be mounted away from any 
metalwork, and function best if placed at right - 
angles to each other. This should also be 
remembered in the two speaker, two cabinet, mono 
Spectreuphon, as Fig. 2. 

A fact so often overlooked, is that for good 
reproduction, when great care is taken elsewhere. 
screened cable should be used between speaker 
and source. 

Choice of Colours 
Red, blue and yellow, the prim 1 olours. 

would seem the most suitable for the three 
channels of this unit. With a stereo unit it is up 
to the individual to decide whether he uses six 
distinct colours, Ar three on each side. For colour 
shift, the latter would seem more suitable. The red 
and blue mix very well together, producing many 
different shades, but some are of the opinion that 
the yellow introduces too much light, and that 
orange is a little less severe. Experiment is the 
only way. Bulbs can be coloured quite successfully 
with dry -ink pads. A solvent known as carbon 
tetrachloride will remove this ink when it has 
dried, if required. Many other solvents will also 
clean the bulbs. 

The switch S3 allows any of the colours to be 
on any of the ranges, with any other colour on 
any other range -in other words -all combinations 
of colours to ranges. A six -way six -pole switch 
may be used in the stereo version. or any other 
switching device to give other combinations. 

Whether the colours are arranged in banks, in 
systematic patterns, or at random, is purely a 
matter of personal taste. The author prefers a 
systematic pattern. 

677 

TABLE 2 

No. of No. of Diameter 
D.N.C. System Speaker 

cabinets 
speakers 

Tweeter 

Mono I I 6 " -12' 
Mono (x -over) I 2 6' -I2- 1' -2' 
Euphon 2 2 8' -I2" 2l-5' 
Stereo 2 2 T -i2' 
Stereo 2 4 7' -12' Ii-3' 

(x2) 

Control Panel (Mono) 

Two toggle switches -sound and light -are 
required. Also, four or five potentiometers. accord- 
ing to whether the Euphon circuit is used or not, 
and then there is the six -way rotary switch, for 
colour combinations, graded 1 to 6. A table might 
then be constructed for colours and ranges on the 
six positions. The audio circuit will function if 
the lights circuit is not even connected to the 
mains. There is therefore no need to disconnect 
when lights are not in use, to use the audio alone. 

Control Panel (Stereo) 
Two toggle switches -sound and light -are 

again required. Six potentiometers for sensitivity 
controls, one ganged potentiometer for volume 
control, and the rotary switch, have to be catered 
for. Again, audio is independent of mains. 

In the mono "Spectrephon" circuit (Fig. 2) given in last 
month's issue, the switching of S3 a, b and c (Section 3) 
was unfortunately drawn incorrectly. A revised diagram 
of that part of the circuit is shown below. 

T M B 

We have been advised that the term "Chronta- 
sonic" (as used in the heading of this article) is, 
in fact a registered trade name and company and 
that any commercial equipment manufactured 
under that name has no connection with the 
present article. 

In recent years. however, the word " chroma-- 
sonics " has come into general use as descriptive 
of this type of electronic equipment. 
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BY J. McCARTHY 

wide -range 
... .4. ................--.................. 

ELECTRONIC 
TIMER 

THIS timer is designed to be cheap, and is 
extremely accurate. As it stands, it performs 
a timing function from about half a second to 

ten minutes. At the end of a run, one of two 
operations may occur, i.e. (a) a light, which was 
originally off, is pulsed on for about one second or 
(b) a light, which was originally off, is switched on 
for an infinite period till it is switched off 
manually. 

Very few components are required and the timer 
can be built for less than 15s.. The original compo- 
nents were obtained from an Automat T3 timer 
for less than 2s. 6d. on the surplus market. 

The basic circuit, in Fig. 1, is that of the 
ubiquitous cathode -follower bootstrap whose 
principle will now be explained: Initially, the 
current through the valve is small, giving a voltage 
almost equal to the cut off voltage of the valve 
(grid base) across rk. A low d.c. voltage exists 
across C when it is discharged, the remainder being 
dropped across R. When Ve has risen by a volt, 
the grid potential rises by 1V and also the voltage 
across rk rises by 1V. This means that the 
difference of voltage between Vc and VRk is 
equal throughout the timing period which means 
C charges linearly. Also since Vc increases by the 
grid -base in one time constant and since the grid - 
base is roughly 15 -25V for the valves used and 
the relay requires, say, a basic voltage of 30 to 
energise, between 2 and 1 1/5 of the length of the 
time constant RC is " passed through " before 
the valve operates sufficiently for the relay to 
energise. If a resistor of equal resistance to the 
relay coil is connected in series with it, the relay's 
operating voltage is effectively doubled, and since 
the capacitor's charging curve is approximately 
linear, the length of the timing period is also 
doubled. 

Fig. 2 shows: (a) the charging 
curve of a simple RC circuit, (b) 
the idealised curve of a cathode - 
follower bootstrap, (c) the actual 
curve and (d) the effect of 
doubling the relay's operating 
voltage. The slight curve in (d) is 
due to the combined effects of 
the curvature of the la -Vg curve 
of the valve, and leakages in C. 

Fig. I :The basic cathode -follower boot- 

strap circuit. (NO- normally open con- 

tacts: NC -normally closed.) 

The simplest functional circuit is shown in Fig. 
3, and operates as follows: when Cl has charged 
sufficiently for V1 to conduct, the relay falls -in, 
the contact RL1.NO short -circuits and discharges 
the capacitor Cl, also the relay coil is disconnected 
by RL1.NC from the circuit. However, due to 
time constant RL1.C2 it remains in for a 
few seconds. This enables Cl to be completely 
discharged at the end of every timing period. This 

6- X 

RC RC RC RC RC RC 

Time -- 
Fig. 2: Here relay voltage is plotted against time; a, b, c, d 

-see text. 

6.3V Secondary 

F'g. 3: A practical timer circuit, 
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TRADE ENQUIRIES 
RADIO CLEARANCE LTD. 

Telephone: U cum 
9188 

YRS. 
THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 

27 TOTTENHAM COURT ROAD, LONDON W.I 

"THE MINIGRAM" - 
LIMITED QUANTITY ONLY 

Don't miss a chance like this! 

Transistorised Record Player 
FEATURES 

* Ready -built amplifier with four 
first -grade Mullard transistors. * Plays 45 R.P.M. pop records. * Built -ln automatic stop. 

* Lightweight and portable. * Instruction leaflet supplied. * Crystal pick -up with expendable 
Stylus, OP69 Type. 

* Operates from a 9V battery (3/9 ext) * Available In two colours- cream/ 
red or cream /blue. 

A 
ó 
C 

* A real "FAMILY FAVOURITE ". 
* Ideal for Teenagers. 
* For use ANYWHERE. 
* Hours of amusement for the 

younger members of the family. 

* Assemble one of these 
Players inless then30 minutes, 
supplied In 3e complete uns 
only 10 connections to makite. 

with 

Approximate dimensions 9x81x41n. 

ONLY 79 6 
the complete Pc s. 
(plus 6/- P. & 
or any unit field 
separately. 

Motor and pick -up deck (2/6 P. & P.) 39/6 
Ready -built 4- transistor amplifier, complete 35/- with volume control and L'speaker(2 /- P. & P.) 
Portable two -tone case with handle, and 5 ' expanded metal fret (2/- P. & P.) 

Loudspeaker Bargains Still Available 
Enormous urchases of Brand New and Guaranteed Plessey loudspeakers enable us to offer these units at THE LOWEST 
PIt1('ES EVER! Don't miss this golden opportunity to obtain a first -grade permanent -magnet LOUDSPEAKER off the 
production line at LESS THAN THE MANUFACTURER'S COST! Read caretully the prepared list below and choose Just the right speaker for the Job-COMPARE THE PRICES ANYWHERE! SELLING FAST -STOCKS CHANGING 

choose 

Diameter 
in inches 

Gauge 
in lires 

!raped. 
in slaw 

2 7000 30 
21 7000 35 
2} 7000 60 
2} 7000 80 
3 8500 3 
3 6000 5 
3 7000 5 
3 7000 96 

Elliptical 
.Size 

Gauss 

' 
'n lines 

Imped. 
in ohms 

5 x 3 6000 :1 

5 x 3 7000 3 
5 x 3 9000 a 
5 x 3 9500 35 

SCHEDULE OF LOUDSPEAKERS AVAILABLE 
Diameter 

Price in inches 
8/- 3I 
8/8 3; 
8/8 31 
8/- 31 

10/- 4 
8/6 4 
9/- 4 
9/- 4 

Elliptical 

Price 
7/8 

.8/- 
8/8 

11/- 

Sinn 
5 x 3 
6 x 4 
6 x 4 
6 x 4 
6 x 4 
6 x 4 

7 x 31 

pause 
in lines 

9500 
9500 
7000 
9500 
7000 
6000 
7000 
9500 

/ raped. 
in ohms 

3 
s 

36 
50 
25 
35 
35 
35 

Pelee 
10/8 
10/8 

8/8 
10/8 
11/8 
10 /8 
111- 
11/9 

Diameter Dense 
in !India in liner 

4 Twtr, 10000 
4 9500 
6 6000 
5 6000 
5 7000 
5 7000 
0 7300 
6 8500 

Imped. 
in ohms 

3 
13 

3 
5 
3 
6 
3 
2 

Pelee 
11 /8 
12/- 
8/- 
8/- 
8/8 
8/8 
9/- 
9/8 

Diameter 
in inches 

5 
5 
5 
5 
6 
e9 

Oaten 
in brace 

9600 
9500 
9600 
8500 
9600 
7(e0 

import. 
M ohms 

3 

10 
25 
35 

Pria 
10/8 
10/8 
18/8 
10/8 
11/8 
u/- 

Ganes Imped. Elliptical Douas Imped. Elliptical Oaasa. !awed. 
in lines in anon Pries Rise in line, in sae,, Pria Sine M !'aes in ohms Pria 

9500 3 9/- 7 x 31 9500 3 10/8 8 x 21 7000 5 si- 
61)00 3 8/8 7 x 4 9600 3 11/- 8 x 11 8300 5 9/8 
7000 3 9/- 7 x 4 10900 3 12/6 8 x 21 9:u)0 3 lo/- 
850)) 0 9/8 7 x 4 10000 15 13/8 9 x '21 9300 4 10/- 
9500 3 10 /- 7 x 4 9300 30 12/8 " x 21 95110 101- 
9509 35 19 /- 7 x 4 9100 35 12/8 5 x 5 8t00 3 11/- 
7000 3 9/8 8 x 91 8000 8 8/8 e x 6 1000 3 18/- 

ALLOW 2/- each Speaker for postage and packing, and please specify the exact requiremeate -the nearest available will be sent. 

BOTH SETS STILL AVAILABLE HERE! 
Ask for a demonstration in 
the shop. 

"CAPRI" 
Sens' dye 
Super - selective! 
Superb 

Speaker! 
NOW ONLY 

79/6 
2/- P. & Pkg.) 

Pocket Super - 
het MW and 
Uroitwich LW 
Size 40E2 12111n. 
Constructional data 1/9 Post free. 

The heut and 
en.iest transistor 

built-)ourself 
sets available. 

Send S.A.E. 
for FREE 

PARTS LIST 
6 First Grade 
MULLARD 
Tra nsistors 

Models) and 
all components 
BRAND NEW 

and 
GUARANTEED 

('hole° of a dozen stations 
in da) light ... 

THE "CONTESSA" 
"QUEEN OF THEM ALL" 

To clear existing stock 

ONLY f7.19.6 
(3/8 P. & Pkg.) 

PORTABLE and CAR RADIO 
2 WAVEBAND SUPER ldl:I 
Construction manual 2 /1u lost 
Free. 

Inclusive price for all imaaoiated components, Dace, battery 
and In,truetioa Book complete lo every detail. 
ANY PARTS BOLD SEPARATELY ON THE 

BUILD -AB- YOU -BUY BCHEMB 

CONTESSA 6 öattera. 

£7.19.6 Pig Rl 
CAPRI 9 /6eziñ. 79/6 P.' a F.) 

SELECTED BARGAINS 
Beautifully geared AM/FM 2 gang Condensers, 4/8: AM /FM IFT'S 465 kc /s and 10.7 Mc /s. 4/8 pair; Magnavox Crystal Tape Recorder 
Mikes, 12/8 set; 3 watt Stereo Amplifiers complete, ready to switch on, 79/8: Sentercell rectifiers R3/2D- D3/2/11Y 2/8 each. 
DIODES -OA70 OA79, OA90, CG46H, 0010, 2/- each. 
TR ANSISTORS: 0C45.4/6. PXA101, 3/9. AF115, 4/8. Sub min. Germanium diode 1/3, Ml diode. 8d. each. Silicon diodes, 200 p.l.v., 200 mA 
1/- each, 400 DAN., 330 mA. 2/8 each. 
Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogues -our stocks move too quickly! Kindly 
make provision for additional postage and packing charges to avoid delay. Terms: Cash: With Order or C.O.D. on Orders over 10 / -. 
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UNUSUAL 

SINGLE SPEAKER 

SYSTEM 

CONCRETE 

COLUMN 
An inexpensive col- 
umn speaker con- 
structed from a 
concrete pipe and 
fitted with a good Bin. 
or loin. unit has at- 
tracted much interest 
and admiration 
because of its clean 
open sound. 
Complete kits of 
wooden fixtures are 
available including 
absorbent wadding 
and diffusing cone. 

}Price L3.15.0 for 8" model. Recommended 
8' unit -Super 8 /RS /DD L6.14.2 including 
purchase tax. 

Price L4.18.0 for IO" model. Recommended 
10" units -Super 10 /RS /DD L10.18.8; Golden 
10 /RS /DD L7.17.5; IO" Bronze /RS /DD L4.12.9 

'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 

WHARFEDALE WIRELESS WORKS LTD. 

IDLE BRADFORD YORKSHIRE 
Grams: Wharfdel Bradford 

1235/6 Phone: Idle 

November, 1964 

TO NORTH LONDON 

A CONSTRUCTORS PARADISE 

THOUSANDS OF 'COMPONENTS IN STOCK 

Including: Valves, Transistors, Resistances, 
Condensers, Plugs, Sockets, Ferrite Rods, Dropper 
Sections, Knobs, Transformers, L.O.P.T., F.O.P.T., 
S.O.P.T., Mains, Stylii, Loudspeakers, Tapes and 
Spools, Indoor Aerials, Headphones, Earpieces, 
Record Decks and Many Others ! ! 

YOU NAME IT - WE HAVE I T! ! 

SPECIAL OPENING OFFER* gi ' 
17 "Second- HandTV'sfrom 
SEE THEM WORKING BEFORE YOU BUY! 

DOZENS OF NO -GOERS FROM 5/- (Full of 

useful spares) Ideal for Beginners! 

JOHN TRAPP SERVICE SHOP 
at 52 COLERIDGE ROAD, THE BROADWAY, 

CROUCH END, N.8. 
TELEPHONE; MOUntview 1183 

TRIPLETT 1632 SIGNAL GENERATOR. Handsome well 
designed instrument, ex U.S.A. Forces. 1001(c /s to 120 Mc /s on 
fundamentals. 10 directly calibrated ranges. 6 valves, buffer 
amplifier, well screened ladder, attenuator, variable carrier 
level (100µA monitor meter), stabilised H.T., Int. mod.. Ext. 
mod.. 1 Me /s crystal mixing' facilities for crystal check and for 
use as heterodyne wavemeter. In first -class condition, tested, 
with circuit attenuator, etc. In special portable case, operates 
from 115V A.C., 50 c/s (suitable auto transformer for 240V. 
A.C. operation. 17/6 extra). PRICE ONLY £12. Carr. 10/ , 

SILICON RECTIFIERS. Type BY100 (iin. x lin.) will handle 250 
volts at up to 500 mA. Replaces any TV metal rectifier. BRAND 
NEW -not seconds. 7/6. 
AR-88 VIBRATOR PACKS. For 6V. operation. Complete with 
vibrator and OZ4 rectifier. NEW in original cartons, 17/6. P. & P. 2/6. 

AR-88 SPARE VALVES. Complete Set of BRAND NEW individu- 
ally boxed original valves (1-4), 50/. Plus 2/6 P. & P. 

MOVING COIL PHONES. Finest quality Canadian with 
Chamois ear muffs and leather covered headband. With lead 
and jack plug. Noise excluding, supremely comfortable 
BRAND NEW 22/6, post 1/6. 

MAGNETIC COUNTERS (ex- G.P.O.). 4 figures to 9.999. Coils 
500 a for 24 V. operation. Tested. (No reset), 5/- each. P. & P. 1/6. 
SPECIAL OFFER! 10 for 30/ -. P. & P. 6 / -. 

MICRO -AMMETER. 0- 500µA. Made by R.C.A., Weston 
Westinghouse, and other famous American manufacturers. 
Circular 20m. flush panel mounting. Dials are engraved 0-15 
0 -600 volts. As used in the American version of the "19 SET ". 
TESTED AND GUARANTEED 15 / -. 
0-lma 20in, circular flush panel mounting. Resistance 750,25/ -. 
0 -300V. A. C. (moving irons 2lin. circular flush panel mount 
ting. 22/6. Post and packing 1/- per meter. 

HEAVY DUTY TRANSFORMER. Input 220 to 250 volts A.C. 
mains (tapped every 5 volts). Output 50V. at 15 amps. A really 
rugged Job. very conservatively rated. Size 71 x 56 x Mn. Weight 
28 lbs. ONLY £5.19.6. Carr. 7/6. 

CHARLES BRITAIN RADIO LTD. 
11 UPPER SAINT MARTINS LANE, LONDON W.C.2 

TEMple Bar 0545 
Shop hours 9-6 p.m. (9-1 p.m. Thursday). Oven all day Saturday 
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sequence only occurs with the function- switch at 
" R " (repeat). If the switch is at S (single), the 
relay " jams " with the external circuit on perma- 
nently. The circuit is " unjammed " by moving the 
switch to R ". The relay in the prototype was 
a 6.5kí2 relay marked JL.288567. This had the 
following contacts: I pair NO light duty. I pair 
NO heavy duty, 1 pair NC light duty. A Siemen's 
high speed relay with a resistance of only 500f2 
was found to operate, although this introduces 
problems in that it only has a one -pole two -way 
light -duty set of contacts. This means that the 
function -switch be- 
comes a 2p 2W type 
which may be pur- 
chased for about 2s. 
in toggle form, also 
the external contacts 
must be home -made, 
unless the timer is 
only to be used as a 
metronome. A suit- 
able circuit for one of 
these relays is given 
in Fig. 4. 

The method of 
finding the values of 
R1 and VR1 for 
Fig. 3 will now be 
given: Temporarily 
connect a 2k12 resistor 
at " R " and connect 
a variable resistor 
with a value between 
10kí2 and 20k12 in the 
position of VR. Set 
VR1 to minimum. In 
this position, the timer 
should operate at 
about two times a second, increase VR1 slowly 
until the timing interval becomes unstable, then 
reduce VR1 till stability is again evident. Measure 
the value of VR1 with a 6.5k12 relay, this was 
found to be 6k12. Resistors should be placed in 
parallel with VR1 till the maximum value of VR1 
is similar to the measured value. 

The required value of the shunt resistance is 
found by the following formula: 

T1 R1 22kR 
MR1 
25C7 
5OmA 

250V - Cl 
50mA pF 

C2 
4}iF 

6.3 V AC. 
1.0A 

Fig. 5: A power pack for the timer. 

WIRELESS 681 

1 1 1 

Rt Vr Rp 
where Rt is the measured value, Vr is the variable 
resistor's maximum value and Rp is the value of 
the shunt resistor. This variable- resistor is now the 
timing -fine control. 

The resistor Rl depends on the length of the 
timing- period required, table 1 gives a list of 
resistors for RI compared with time. The first 
three resistors give substantially the same time 
interval since most of the time is taken up by the 
time -constant rla.c2. if inversion of the heavy 
duty pair is affected, by converting to NC, this 

Fig. 4: A suitable circuit employing a 5001! Siemen's high 
speed relay. 

Table I: Values of Rl in Fig. 3 for different timing periods. 

RI 
Minimum timing 
period- seconds 

Maximum timing 
period- seconds 

21a2 1/4 5/12 

4k12 2/7 5/12 

8k12 2/7 5/12 

100kí2 I - 4 

235k12 2 8 

470ka 5 14 

940k12 9 26 

2M 1! 20 62 

may be used as an enlarger timer giving times from 
1 second to 7 minutes in five overlapping ranges. 

The timing period may be increased far above 
this by increasing the values, of resistor or 
capacitor (do not use electrolytics however and use 
only best quality paper capacinors)..New electro- 
lytics, however, may be used if great accuracy is 
not required but remember that they can vary 

+100% 
by -50 %. 

Should the relay be unable to fall -in, due to low 
emission of the valve, a small rectifier of about 
20mA rating (which may be purchased surplus for 
a few shillings) may be connected in series with a 
25kf2 preset potentiometer and placed between 
the anode and cathode of the valve. Set the preset 
to maximum, the timer function- switch to position 
" R ", and make R1 between 100k12 and 500kí2. 
Decrease the value of the 25k11 preset potentio- 
meter until the timer starts to operate cleanly, 
reliably, after the same time interval (±10%). 

The timer can be run off either a_c. or d.c. for 
h.t. although for reliable operation . with relay 
resistances in excess of 4.5kí!, at least 300V d.c./ 
r.m.s. /a.c. is required. A suitable rectifier circuit 
is given in Fig. 5. The poor smoothing is deliberate 
in that as the valve current increases the relay 
vibrates slightly (with the 8µF kapacitor disconnec- 

www.americanradiohistory.com

www.americanradiohistory.com


682 PRACTICAL WIRELESS 

ter, this is actually audible), the vibration serving 
to " unstick " any contacts which may have been 
slightly welded together by sparking. If a d.c. 
supply is used, the low current rectifier and preset 
resistor necessary in cases of low- emission valves 
may be replaced by the preset resistor alone. With 
an a.c. supply, a transformer supplying 300V 
upwards is required. 

In the actual circuit a 6V6 was used although 
any output tetrode or pentode would be satisfac- 
tory, although ventilation must be good if octal 
valves are used as they can get extremely hot. If 
a valve of the ECL class is used, the triode section 
may be paralleled with the pentode if the 
symptoms of low emission are shown -as an 
alternative to the rectifier and preset resistor 
combination. 

Construction 
The timer was built in a case of 8 #in. by 6in. 

by 3fin. deep which is about the minimum size in 
which an octal valved timer may be placed, 
although a considerable decrease in size will be 
expected if a miniature valve is used. 

Due to the shallowness of the box, slight diffi- 
culty is experienced in mounting the valve, this 
problem is most simply solved as follows: a valve - 
holder with a metal rim is used, one end is bent 
upwards at right -angles and the holder bolted to 
the chassis by the end. The fixing of the relays 
varies with the type. Large relays are fixed by 
brackets, the approximate dimensions of which are 
shown in Fig. 6(a). 

(a) (b) 

Fig. 6 (a): A bracket for mounting large relays; (b)z 
dimensions of a bracket for a Siemen's relay. 

Siemen's high speed relays are fixed by brackets 
as in 6(b). The layout diagram is shown in Fig. 7 
showing fixed positions of both octal and minature 
valves. The layout is not in the least critical but 
excellent insulation of wires and valveholders is 
essential, tag strips should not be used and all con- 
nections should be floating. In the prototype, the 
leads going out -that is the heater, the h.t., the 
charging resistor R1, and the leads to the external 
circuit, went through holes in the lid of the box, to 
which all the parts are affixed, to a Belling -Lee 
plastic screw -connector on the lid. 

As was earlier stated, the wires to which the 
charging resistor are connected are brought out 
externally and no switched from resistor to 
resistor. This method gives greater flexibility of 

Novembrr, 1964 

Bracket 

Octal 
valveholder 

Kett 

U.U. 

Fig. 7: A suitable layout of components for the timer. 

control of the timing period although there is no 
objection to switched control. 

Finally, a note on the more unorthodox uses of 
this timer. If the insulation of a capacitor is con- 
sidered faulty, it could be connected in place of 
R1 and the time measured between the insertion 
of the capacitor and the operation of the relay. If 
the interval is greater than half an hour, the 
insulation is at least 200Mí1 and may be considered 
safe as a coupling capacitor. It must be remem- 
bered that the charging surge of the capacitor may 
be sufficient to operate the timer once or possibly 
twice in quick succession if its value is greater than 
0.01µF. The actual testing proceeds immediately 
after this occurs. 

Extension of Range I 

If it is necessary to increase the range of a timer 
to several hours, as may be used for experimental 
purposes, it becomes expensive to supply paper 
capacitors of several hundred microfarads and a 
different approach to circuit design is required. In 
the circuit shown in Fig. 8 two timers are used in 
cascade. The first timer is set to " repeat " and 
gives pulses of say, 1 second duration, at say, 2 
minute intervals. If a second timer set to, say 20 
seconds is fed with these pulses, the second timer 
will operate at 20 X 2 minutes or 40 minutes. 
Similarly, a period of many hours may be recorded 
by means of this technique. Although an extra 
valve is required, the overall cost of an extra valve, 
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BER 5810 SOUTH SUPPLIES 72, BOROUGH HIGH ST. S.E.I. HOP 2125 

(ELECTRICAL LTD.) 90, HIGH ST., EDGWARE. EDG 6751 

Post orders to 915i Old Kent Road, Landon, S.W. 17, W OO D FO R D AVE. I L F O R D. C R E 4815 

EECO 

1111111 

frsstonal 
you 
ecords 

Wonderful 
coniers, 

i !I 

4-Ch. 
MICROPHONE 

II 

touch. 
to mix 4 

and 

etc. 
aranteed 

Transistorised 
MIXER 

16 
Post 
paid 

_0 

lam. 
/ = 
Give all your re- 
cordings that pro- 

The Eeco mixer allows 
signals such as- Mict.ape, 

tuner Into a single output. 
for groups, amateurs 

to give hours of pleasure. 

--- 
^/...,, 

rrs ® 
w + 
. 

en 
Each tester is 
probe and operating 
The finest value 

+ 

supplied 

in teeter 

TECH. MODEL PV -58 VACUUM 
TUBE VOLTMETER 

Finest design for stable and accurate measure- 
meat. I ",ó tolerance on all resistors. Large design 
41n. `200/0 meter for accurate readings 11 wag. 
ohm input. 
Rtngee: - D.0 V. 0.1 5.5- 15.50- 150- 500.1500V. 
+ D.C.V, 0- 1.5- 5- 15- 50- 150.500.1500V, 

A.C.V. 0.1.5- 5- 15 -50- 150 -500.150ÚV. RMB. 
0.1.4.4.14.40.140 1400 -4000 P.P. P,P. ,') 

Resistance: 2 ohms to 1000 megohm. 
Decibels: 111dB to + 653111 

Operation: 220 /240V A.C. Size 7 a 4, e 4in. 
brand new and lolly guaranteed complete with 

instructions. 
available at only ff 

Complete 12.19.6 P. s; P. 
3/6 ex. 

EECO Model S.E.37B 
Push Button °.0,000 G P V Test Meter 
D.C. V olts 0 I- 
10 -5U =250 0 / 
1000 
A C 
Volts 0 .i 1 10.50- 
250 -500 
-10000 l 
D.C. _,, , 
50A, 10mA, 
50mA. 
Resistance 0 -5K 0-500k n -5310. 
Inductance 5011 -501011. topsoil sues 
200pF-stty. . D.B. -200 + IUR 
200 361)B, The simplest and most 
efficient meter on the market at £££'s 

F MAKES FAMOUS 
AMPS &PRE -AMPS 

at Vastly Reduced Prices 
e./4 watts, £4.15.0. 4/5 watts, £5.7.6. 
515 Stereo, 611.5.0. 10 watt with 
separate Pre -amp. £14.3.6. 30 watt, 
£15,2,, 50 watt, ££0,14,& Tremolo 8 
rnit, £9.15.6. Tape Pre -amp. £8.10.0- 

MINIATURE PUSH -PULL 
AUDIO AMPLIFIER 

4 Transistor 
Output 200 mW. Low and high gain 
inputs to operate 30 speaker. 

3116 P.2 P. 
I 

Complete with operating instructions. 

MODEL S.E.100 
below its true P. P 

O 
A 

value. £ä15. 2/6 

I 

EECO 
TRANSISTORISED VARIABLE a 

( 

ç D.C. POWER SUPPLY 
;. Meter Ranges: Voltage Range: 

_m Volt 0 -20 V.U.C. 0 -20 Volte - ° Current 20mA C'outinuouely 

EECO Model S.E.550 
100,000 O.P.V. PROFESSIONAL TEST 

METER 
0 -200mA variable 

Ma mum Current Cap. 0 -10V 200mA Intermittent, 0.20V 150mA 
con Inuousiy. 
i Source: Current position, 3.3 ohms. Voltage poeitian 0.2 ohms. 
Power Input: 220 /240 V. Size 6 o 31 a 2 /in. 
Fuse: 0.5 amp slow blow in D.C. circuit. 

The extremely wide variable voltage range, tow A.C. ripple and source 
impedance of the 8.E.100 makes it a most satisfactory power supply to 
operate transistor radios, hearing aids pre -amplifiers instruments and other 
electronic devices under repair. The B,E.100 can be used in television and 
radio servicing, as an A.V.C. or voltage source as a D.C. filament supply, 
operate relays recharge small batteries and light electro plating as in 
dentistry, y P.ÁP.4 /6, Fully guaranteed and complete with 

ír6.1 . test lead. eroe. clips and operatiak instructions 

Highest accuracy: - - 3% on D.C.V. 
-amps -ohms. /1 s 

-'1---"'' 4;ó on A.C.V. 
° D.C. Volts: 

I 
n9 

0-0.5-2.5-1040y 
250 ` I, 250 at 100.006 

-. O.P.V. 
0- 500.1000 at 

e'I I 

35,000 O.P.V. 
A.C. Volts: .- 0'í.5.10-b0.250 - f 1000 at 12,600 
O.P.V. 

A GENUINE 4 AMP BAT- 
TERY CHARGER for Only 

45 -. P. & P. 4 6. 

Low.. 

EECO Model ÚD601 

D.0 Amp:: O -IOpe at 500toV, 
0 scan 

stance: 0.20.-2m-200k-20k 
- at 150mÁ. 

Res etaua:.mA.0.äi 
160k -16k -1600 Conte Scale. 

Decibels: -20 to 62 (OdB- 0.775v). 

£7.19.0 P. A P. 
3/ 

UNIDIRECTIONAL 
DYNAMIC MICROPHONE 

dual impedance 18000. 50 kW 
Frequency Characteristic s: 1000 , 14,000 c /e. 15dB. 
Sensitivity: -75dB ±3dB at 6000 

-55dB +3dB at 60KO OdB -1V /IL bar. 
Directionality nul- directional (5007.000 cis over 15dB at 180 °). 
This is a new and high clam dynamic uni- directional microphone, very 
high in sensitivity and excellent in : requency characteristics. maintains 
high stability even against poor ambient couditlóns £9.1 O.O P. & P 
Complete with 12ft twin screened mie cable. 7r.7 3/6 

Fully Guaranteed. . 

,,;ill..gs m ' 
Made 
lion 
Med. 

o 

in England to our own 
and fully guaranteed 

6V. 

111111 

specifies- 
High 

12V. Se 
HOMEY 

change rate. or ector 
Plug. 200/250V. Mains Selector Plug. 
4 amp Cartridge Fuse protection, corn- 
plate with mains lead charging lead and 
crocodile clips. 

4 Transistor / -' 
Tape Recorder 

71/ Power output 
180mW Freq. 
response 

0- 40.0 ̂ )0 
C.P6 Res' ` '- -_ 

ording D.C. I r ! 
bias I track 
Wows d \ {.. 
than ry \. 

vim.. 
Signal Lo 

nose ratio 
25db (1,000c /e). Built m 21m, p.m. 
pecker. flatten life approz 10 hones. 
Remote control switch on microphone 
give many mor. uses to this tape re- 

socket tor 
has a built to amplifier 

socket io teb.phone amplification. 
Many other sec It comes complete 
with mmroPho, personal earpiece. 
3in. Tape, pe, Ware spool. Batteries. All 
this for ONLY 25.15.0, plus 5)9 P. & P. 
(Fully guaranteed). 

MAXWELL BATTERY CHARGES 
For your PP3 transistor radios. works 
dlrectfrem the maim P. R P. 
Our Price 1516 9d, 

EECO Model MS4 
FLOOR STAND 

Height full opened 65í¡m. g y P 
Fully closed 33 ins. Three 

DM 260 
DYNAMIC 
MIC "?._ -., 

HIGH IMPEDANCE HEADSETS 
2000n or 40000 Light -13 6P, A P. 
weight cream earpieces. 1 2/8 

sections fully telescopic. 
1 or Gn. mtc adaptor. 

Price 3916es. P. A P. 

Heavy cast von basee. 

Wonderful value. 

Sub -miniature type, 
complete with 
stand. ,, 

5216 A.,.'i 4, 
p. ,. , 

P. P. ` I 

21. 

` 
@"° 

^ 

VANTONE MAINS RADIOS 
5 valve euperhet with built to Ferrite tuning 

- bar. 

_ _ 

h all" 
rut 

E3.15.0 
Plus. 3/9 

Fully Ip y 
- 

tam' 
This. wonder- 

little radio 

_ 
% 

w \ MC I IO,Ç, =;1 +- 
CRYSTAL ` 
MIC. 

4,111 

2616 - / 
p2 BP i 
with on /off switch and holder, 
Beein chrome finish. 

i -_f! 
` 

\ 
MD 175 
DYNAMIC 

/j'A{{ 

/- 
= P. d: P. 2 / -s, 

will receive 
all stations on Med /wave loud and clear 
Mc. Luxembourg. Ideal for bedrooms 
kitchens or as a second maim radio. 

demÇivity -55 Bn Impedance 
dB at 1000 --- 60íi O. 
non-directional, latest American 
design. 

I 

SUN --_ 

INTERCOM BABY /ALARM 

G % 
ACOS 45 

Die cast, hand shaped body. Special offer 1618 pins P. R P. 2/6 

_ 

4 transistor V 
pee sh . ' : 1; 

button 
Super de MULTI METER BARGAIN. Model TK20A 

0 /100 O.P.V, on both A.C. and D.C. AC. and D.C. 
Size 

0115 01;ín. 
0íeter V, D.C. Current 01160mÁ, Resistance o1s 

and 
x I a lain. 

Meter else 21 a 11 In. Complete with test prude and 1 PI- 1/6 
báttery. Wonderful value at 31 6 P g p- 

' 
I 

Il ( i;'; >:y ' Irexe tape i ". ., 

corder olr- ' y 
emit 4 Vane - 
cords. Re- 
cording D.C. bras ; track built in ^;in. 
P.M. speaker. Recording time 17 min, 
approx.on10011. tape. Batteries lU2- 
1 PP3. Complete with crystal micro. 
phone. personal ear phone, 2640t. tape 
and reell .pool carrying strap and 
batteries, Wonderful value. At only 
£4.16.0, plus 419 P. R P. Fully guaran- 
teed. 

-' Me 
ud 

Ful y transistorised. Size 4 x 2ßx Lin. 
Complete w!th 60ít. of twin flex. P.P.3 
bat . Push to call on sub station. Push 
to talk en master and volume control 

Our Price P.26/16 c P. 5516 

RONETTE BINOFLUID B.F.40 STEREO CARTRIDGE 
Freq. Res. 30.12,000 Os. Sensitivity 100m View/sec. Load 1m I/ 100 pi 
Complete with Sapphire Stylus. OUR PRICE 12/6 each, P. & P. 11 -. 

RONETTE STEREO O.V.S. TURNOVER CARTRIDGE 
with 2 Sapphire Stylus. OUR PRICE 19 /6 each. P. & P. 11-. 
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THE 'REALISTIC' 7 
Transistorised Portable Receiver 
made to the highest professional stan- 
dard. Comprises 7 Mullard Trans. 
plus Crystal Diode, 350 milliwatt out - 

put to 41n. speaker. -I.F. frequency 
470 Kc /s. -fully tunable over medium 
and long wavebands. Two -tone plastic 
cabinet with handle -size 7 x 10 x 3i in. 4 ` 
fitted socket for car aerial. Complete 
with full instructions. -" 

MAY BE 
OR 

BUILT 1 9.6 Battery 3/9 extraaratcly 
P. d: P. 4/8 extra. (Circuit diagram 2/6, free if all parts bought.) 
Also De Luxe Model with superior PVC covered wood cabinet 
and full view tuning dial. 
ONLY £1 EXTRA Batteery 3/9 extra 

separately. 
6 

T.V. POWER PACK 
Takes a PY32 or 33. Contains: Filament transformer and 
smoothing choke, mains dropping resistor. Brimistor, smooth- 
ing capacitor 100 -200- 16- 16mfd, 275V/w. 350V surge. Also 16- 
16 mfd, 275 V/w and sundry capacitors, resistors, etc. On metal 
chassis, size 6 x 41ín. x overall height 51ín. No circuit available. 
WIR 

CO.MP'S 12'6 (tees 
r c. 23Ili with 

erec. 
P. & P. 

3/6 

SUPER AMERICAN TAPE 
LAFAYETTE BRAND, 

MYLAR BASE 
51n. Double play, 1,200ft. 15/- 
51in. Long play, 1.200ft. 15/- 
51ín. Double play, 1,800ft. 22/6 
71n. Stand. play, 1,200ft. 12/6 
7ín. Long play, 1,800ít. 19/6 
7ín. Double play, 2,400ft. 25/- 
31n. Triple play, 450ft. 12/6 
41n. Triple play, 900ft. 22/6 
5ín. Triple play, 1,800ft. 42/6 
Min. Triple play. 2,400ft. 55/- 
7in. Triple play. 3,600ft. 75/- 

P- & P. 11- extra per reel. 

FULLY GUARANTEED 
ACETATE BASE 
Sin. Long play, 900ft. 10/- 
Ol1n. y, ft. 12/8 
71n. Long 

Long 
playpla, 1,1800f.ZOOí. 15 /- 

MESSAGE TAPES 
31n. -150ft 3/6 

3fn.ft 47/6 
P.T.C. BASE 
bin. Standard DlaY. 800ft. 8/6 
Min. Stand. play, 840ft. 11/6 
reels and over Post Free. 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON W9 

TEL: CUNNINGHAM 9530 
Hours of business: 9 a.m. Io 6 p.m. Open all day 
Saturday. Opposite Paddington General Hospital. 

Buses 18B and 36 pass the door. 

NEW SUPER MINIATURE POCKET RADIOS 
THE SINCLAIR MICRO... Self -contained 
pocket radio. Sise only 1'la x l' /,o x lin. A 

FSINCLAIK marvel of modern miniaturisation -truly 
MICRO-6` amazing performance. Without a doubt the 

most advanced transistor circuit ever offered 
to home constructors -yet may be built in an 
evening. Complete with earphone and detailed 
construction data. 

Can 41le only 
Mercury 59/6 y cell 1/11 extra ( required). p utred). 
THE SINCLAIR SLIMLINE. The new 2- 

- -'- transistor pocket radio size only 21in, x 15,',ín. x Is ,in. Micro alloy trahelsturlsed and printed circuit. All components available separately. Easy 49/6 to assemble. (''an be built for 

IT'S FABULOUS ! ! 

THE TRANSISTCGRAM W 
A portable battery operated fully 
transistorised Record Player - 
for the music of your choice -any 
time any place! Made by famous 
British manufacturer, fully guar- 
anteed. Size only 61 x 12 x 1011n., 
weight 101óg. Operates on 61.12 torch batteries. 4 speeds - 
16'/ , 33'/,. 45 and 78 r.p.m. Goldring Sygnet record player unit with light weight pick -up fitted with CM-60 turn over ceramic cartridge. Output 500 mw to 5 in. ceramic magnet loudspeaker fitted into lid for maximum Sound distribution. Cabinet constructed of wood, covered in 
two tone (pale blue /grey) leather cloth. Fitted carrying handle and strong lid catches. High quality amplifier with tone and vol. controls gives excellent reproduction at all speeds. Plays 7, 10 and 12ín. records. 
Today's Value 19 (ins. Carr. & Ins. 7/6. Willl:COVI "S ß6.I9.6 Neu , boxed and guar- PItI('R anteed- -ear, batt,s. 

Transistor TELEPHONE AMPLIFIER 
A must for business or pleasure. This neat little transistorised 
amplifier powerfully amplifies the incoming call and at last 
leaves you with both hands free while continuing your con- versation normally. The pick -up Is suction fixed to 'phone. Battery -operated 

pannt 

negligible cost. Fitted off switch for 
WIIRECOMP'S PRICSize 89%6 

Complete with battery, 

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

TEL. CRO 9186 

VALVES VAL/ES NEW 
AND GUARANTEED 

FOR THREE MONTHS 
1C1 5/6 65A6 5/- 12K8GT11/- DL94 8/- ELö4 ^I- P1'81 6/9 
102 7/8 88E6 7/. 12Q7GT 7/6 D1.96 7/6 E5185 30/- P 8 7/8 
1C3 7/6 85117 8/9 128N7 4/6 E891 4/- EY51 7/6 PY83 7/8 
1F1 7/8 6BW7 7/- 18A5 9/- EBC41 7/6 EY81 10/- R19 5/6 
1F3 2/- 6D2 4/- 19AQ5 9/6 EBF80 8/8 EY86 8/5 86A1 9/6 
1FD1 7/8 6E12 4/- 15L6GT .5/- ECXwI 4/- EZ40 5/6 TTIS 27/8 
1FD9 5/6 6560T 9/- 3001 7/6 EC(182 6/9 EZ80 8/- 152 7/6 
1P1 7/6 61(70 5/6 SOLI 7/6 EMB:i 6/9 EZ81 6/9 U78 5/- 
1P10 5/6 61(80 6/- 35L6GT 7/6 E0084 6/8 HV112 9/8 U142 7/6 
1P11 61- 61370 5/6 5763 7/8 ECC85 7/e N17 5/8 UBC41 8/6 
1R5 5/9 88L7GT 6/- 80 6/- ECF80 6/8 N18 5/8 UCH42 9/6 
185 5/6 68N7GT 7/6 DAF91 5/6 ECF82 7/6 N19 8/- UF41 8/6 
1T4 2/- 6V60 7/6 DAF96 7/6 EC1142 9/- N709 7/- U1A1 8/6 
lUS 5/6 6X4 5/- DF91 2/- ECH81 10/- PCC84 7/8 UY41 7/6 
3Q4 5/6 6X50 5/9 DF96 7/6 ECLSO 8/6 PCF80 7/6 W17 2/- 
384 5/6 8D3 9/- DH76 7/6 ECL82 7/6 l'CP82 7/8 W76 4/6 
3V4 6/- 9D7 9/8 01177 5/- EF41 9/- í'C1,82 6/9 W142 8/6 
5Z40 6/6 12AD6 7/6 D11142 8/6 E}'80 8/- l'CL84 5/9 X17 5/6 
6AK6 5/6 12AT7 4/. D11350 10/. EF86 9/- PL81 11/6 X142 9/- 
6AL5 4/- 12AU7 6/9 DK91 5/8 EF91 4/. PL82 7/- X150 9/- 
6AM6 4/- 12AX7 6/9 DK96 7/6 Eb92 5/6 PL83 7/- Z77 4/- 
6AT6 5/- 1211E6 4/6 DL9'2 5/8 EL41 9/6 PY33 12/8 ZD17 5/8 

I ASK FOR RESISTOR AND CAPACITOR COLOUR CODE 
}I FREE WITH EVERY PURCHASE 

steel model Radiogram Chassie, L.M.S.G. ext. LS and Tape sockets, complete 
with 10 or 1.2in. Speaker, £11.18.6. 
High Stability Resistor. 4W 5% 5011 to 1E1, 9d. Midget Ceramics 500 v., 9d. 
Coa, Saper Quality lia., 6d. yd. Ploya 94. Sockets 94. Silicon H.T. Recta. 
250 v. 800 mA lia. a lin. 8/6. Contact Cooled 250 v. 50 mA, 6/8. 85 mA, 8/8, 
NEW TRANSISTORS ST NULLARD. 0C19, 0028, 00'66, 25/ -; 0044, 0045, 
5/ -; 0070, 6 / -; 0071, S/ 0072, 6/ - 0072 matched pair, 12/ -; 0074, 0075, 
OC78, 7/6; 0081. 6/ -; 0081 Matched pair. 12/ -; 00170, 00171, 7/6. 

VALVES MATCHED IN PAIRS 
Eí34, 87/6, 51.54. 151 -, 5709, 15/ -, 6V6U, 15/ -, PushPull O.P. Transformer, 
21/ -, 1210. I0 (or 15 il) Speaker, 80/ -, P. 0 P. 118. 121n. P.M. Speakers 303. 
24/6. Baker's "Selhurst" 12ía. 150 15W Stalwart, 56.6.0. 151n. Audi- 
torium 15 0 50w, 18 ana. 

SETS OF VALVES 
DE91, DF91, DAF91, D1.92 or DL94 17/6 ECH42, E}'41, EBl'41, 
DE96, 0996, DAF96, DL98 29/6 EL41, F54o 87/6 
6K8, 11$7, 6Q7, 6Ve, 5Z4 or 6X50 19/6 }31141, EF41, 55041. 
1115. 1T4, 185, 384 or 3V4 17/e 1- L41, U 1"41 35/- 

Poatages and packing 64. Over £1 post tree C.O.D. 4/- 

GUITAR AMPLIFIERS 
WITH TREMOLO 

Five jack 
socket in- 
puts. four 
with separ- 
ate mixing 
volume con- 
trols, and 
one Input straight through" 
All inputs are of 
very high 
on 
sensitivity. 
millivolts 
input is 
required for 
full output, 
m a k i n g 
them suit- 
able for all 
types of gui- 
tare and microph- 
ones. Separ- 
ate Bass 
and Treble 

controls, giving a wide range of lift and cut. Separate master 
gain control. Tremolo speed and depth controls. Jack socket 
for remote tremolo switching. Outputs for 3 and 15 ohms 
speakers. Valves used in the 30 watt and 50 watt amplifier 
ECC83, ECC83, 5434, ELM, GZ34. In the 15 watt amplifier ECC83, 
ECC83, EL84, EL84. EZ81. An extra valve EC083 is used in the 
tremolo circuit. The chassie is complete with baseplate and 
is solidly made of 18 gauge steel, finished silver grey hammer. 
Size 12 x 8 x 60 Inches high. 
PRICES - 
50 watt with tremolo £21.110.0 
50 

watt 
less 

ith tremolo 13Q215.1Ó.Ó 
30 watt less tremolo - £14 10.0 
15 watt with tremolo £12.10.0 
15 watt less tremolo £11.10.0 
Add carriage 10/- any amplifier. Send for free descriptive leaflet. 

STROUD AUDIO 
PAGANHILL LANE, STROUD, CLOS. Stroud 387 
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2µF block -paper capacitor and relay is far less 
than one 300µF or thereabout, paper capacitor. 

With reference to Fig. 8, the operation of the 
circuit is as follows: The circuit on the left of the 
dotted line is normal and gives pulses of duration 
fixed by Cl at intervals determined by VR1 and 
VR2. With each pulse, the contacts RL1 NO2 
close and C3 gains a little charge each time until 
V2 conducts sufficiently for RL2 to operate. 

The calibration of the . unit is as follows: 
Calibrate VR1 and VR2 as normal, then adjust 
VR3 to minimum, at this point, RL2 should 
operate on the first click of RL1. Then increase 
the value of VR3 slightly till RL2 works on the 
second click of RLI and mark with a symbol, such 
as 2X. Continue around the dial until calibration 
is complete. 

The circuit to the left of the dotted line in Fig. 
8 is in every way identical to Fig. 3 with the 
exception of VR1 replacing Rl. VR2 is calculated 
by experiment as is VR1 in Fig. 3. 

VR3 is decided by the factor of multiplication 
of this section of the circuit and by the duration. 
The RL1 NO2 contacts are closed. With a typical 
conduction period lasting two seconds due to C2 
and a maximum multiplication of ten, the circuit 
requires a maximum time constant of 20 seconds. 
If a 2uF capacitor is used, a maximum resistance 
of approximately 2M 12 is required. To 
double the multiplication factor, twice the value 
of resistance or twice the value of capacitance is 
required. With the timing factor remaining con- 

4 

VI 
6V6 

VR2 

(text) 

VR1 RL1 
5Ma /see text 
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moC1 
2NF 

0 0 
0 

NÓ1 Nc 

RL1 

C2 
eNF 

VR3 RL2 see `` 

ex text t-e-tJ 

C3NRL2 
NO2 2 NO/NC 

as. 
required 2pri. 

Fig. 8: Using two timer circuits in cascade to provide long 
timing periods. 

stant, the resistance may be multiplied by the 
factor by which the capacitance is divided and vice 
versa. This means that the product RC remains 
constant where the timing period remains constant. 

The coil resistance of RL1 and RL2 may be any- 
thing greater than about 500f/, but the higher the 
better, the same limitation regarding contacts 
applying as before. 

FREE DOUBLE BLUEPRINT 
'6'8'1 SHORT -WAVE SUPERHET 
* Plug -in coils 

* Separate power unit 

* 5 -valve circuit 

* 1.6 Mc /s intermediate frequency * Panel aerial trimmer 

Also- details of an oscillator to align 
this and other receivers. 

.04%, Zhd Sinp % ALIGN MENT 
OSCILLATOR 
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB 
Hon. Sec.: W. G. Dyer, G3GEH, 188 Gunnersbury Avenue, 
London, W.3. 
At the next meeting of this society, members will take part in a 
discussion on subjects of their own choosing. This meeting will be 
on 18th October, 
BADEN- POWELL HOUSE SCOUT AMATEUR RADIO 
GROUP 
Hon. Sec.: A. Watts, G3FXC, 8 Thornycroft Court, Kew 
Road, Richmond, Surrey. 

A new scout amateur radio club has recently been formed at the 
headquarters of the British scouting movement, Baden -Powell 
House, London. 

The group intends to take part in many ham activities and the 
permanent club station, G3TGS, will be used for demonstrations to 
visiting scouts to provoke an interest in amateur radio and to 
encourage contacts between scouts who are licensed operators. 

Meetings are held on the third Thursday of each month and 
begin at 7.15 p.m. Recently members have been kept busy pre- 
paring GB3BPH for "Jamboree -on- the -Air" to be held on the 
weekend of 17th and 18th October. 
BRADFORD RADIO SOCIETY 
Hon. Sec.: E. G. Barker, G3OTO, 63 Woodcot Avenue, 
Baildon, Nr. Shipley, Yorkshire. 

Members of this club attended the first meeting of the new 
session at Cambridge House, Bradford, on 15th September. 
CHESTER AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: P..1. Holland, Field House, 19 Kingsley Road, 
Gt. Boughton, Chester, Cheshire. 

Apart from the sale of surplus equipment held on the 8th, all of 
this Society's meetings for September were devoted to lectures. 
Altogether members attended three lectures on the 15th, 21st 
and 29th September. The lecture on the 15th was given by Mr. 
Gilbert of the G.P.O. and that on the 21st by Mr. B. Poole (G3JAZ) 
whose subject was "Modifications to the HRO ". 
GUILDFORD AND DISTRICT RADIO SOCIETY 
Hon. Sec.: D. H. Mead, G3OXI, 41 Egley Road, Woking, 
Surrey 

"Amateur Matters" was the title of the talk given to members 
at the meeting on 1st September, when the speaker was Mr. S. W. 
Smith of the G.P.O.'s Radio Interference Branch. 

Later in the month on the Guildford Model Engineering Society's 
Open Days, members operated the club station, GDRS, for 
demonstrations to visitors. 
HARLOW AND DISTRICT RADIO SOCIETY 
Hon. Sec.: G. O'Donald, Harlow Road, Roydon, Harlow, 
Essex. 

The Harlow and District Radio Society Mobile Rally was held 
recently at a vflage near to Harlow. From 10 a.m. on Sunday, 
27th September, mobile visitors were talked -in on 160m by 
G3ERN to enjoy a full and interesting day of events. 
MELTON MOWBRAY AMATEUR RADIO SOCIETY 
Hon. Sec.: D. W. Lilley, G3FDF, 23 Melton Road, Asfordby 
Hill, Melton Mowbray, Leicestershire. 

Members of this Society met during September to attend the 
Annual General Meeting, held on the 24th. 
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax, Yorkshire. 

To encourage enrolment for the R.A.E. course being held at the 
Percival Whitley College of Further Education, members of this 
Society manned a demonstration station there from 7th to 10th 
September. 

Later in the month, on the 16th, members heard an interesting 
talk given by Mr. G. E. Craven on "Cathode Ray Oscilloscope ". 
At the last meeting of the month members enjoyed a ragchew. 

At a meeting on 21st October, members of local clubs will be 
invited to hear a tape recorded lecture made by that famous 
American amateur Mr. Stewart S. Perry (WIBB). "DXing on 
(60m" will be the title of Mr. Perry's recording and anyone 
interested in attending is invited to contact the Secretary to make 
suitable arrangements for seating. 
READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven ", 9 Holybrook 
Road, Reading, Berkshire. 

The most recent of the 'mobile picnics' to be held by this Club, 
'was on 20th September, when members and their families welcomed 
visitors from other societies to the venue on the banks of the River 
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Thames at the Childe Beale Trust Pavilion, Lower Basildon 
Berkshire. 

The next meeting at the clubroom was on the 26th, when Messrs. 
Green and Davies demonstrated some of their equipment designed 
for the amateur. 
RODING BOYS' SOCIETY 
R. Marchant, 154 Essex Road, London, E.IO. 

Although membership of the amateur radio group of this Society 
is now large enough for the limited space available at their head- 
quarters, visitors to the meetings will always be welcomed and 
sufficient interest from local enthusiasts would prompt a search 
for better facilities. 
SLADE RADIO SOCIETY 
Hon. Sec.: D. T. Wilson, 177 Dower Road, Four Oaks, Sutton 
Goldfield, Warwickshire. 

On 4th September, members of Slade faced a team from Wolver- 
hampton A.R.S. in a friendly quit. 

Later in the month Slade Radio Society held what they called a 
"Television Spectacular ", when members, their families and visitors 
saw a live entertainment staged in the club's headquarters in 
Erdington, Birmingham. The show included a panel game, a guitar 
group and a brass band and was held on 18th September. Part of 
the audience saw the performances ins "studio" and the remainder 
viewed the whole show on television receivers in a separate room. 
Television cameras in the studio televised the show and relayed the 
pictures by closed -circuit television to the second audience. 

October began f6r members of Slade with an exhibition of their 
equipment on the 2nd. There were two prizes to be won in 
competitions for the best made equipment, the Enterprise Trophy 
and the Craftsman's Cup. 
SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Leeds. 

The meeting for 17th September was devoted to a junk sale. 
The next meeting was on 1st October when members heard a 

lecture on "Transistors' given by Mr. M. Taylor. 
WESSEX AMATEUR RADIO GROUP 
Hon. Sec.: P. Cutler, G3MXF, 43 Langside Avenue, Wallis - 
down, Poole, Dorset. 

This Group reports a current membership of over 50 of whom 31 
are licensed amateurs. 

The club's new Heathkit transmitter is on the air at every meeting 
under the callsign, G3FVU. 

A GIFT ON THE RIGHT WAVELENGTH 

You'll be sending your Christmas message loud and 
clear if you give friends who are fellow radio enthusi- 
asts a Year's Subscription to PRACTICAL WIRELESS. 
It's a gift you know they'll appreciate ... and every 
new issue will remind them afresh of your good wishes. 

Simply send your friends' names and addresses, 
together with your own and remittance* to cover 
each subscription to The Subscription Manager (G.I), 
PRACTICAL WIRELESS, Tower House, Southampton 
Street, London, W.C.2. We will despatch first copies 
to arrive in time for Christmas, and send an attractive 
Christmas Greetings Card in your name to announce 
each gift. 

*RATES (INCLUDING POSTAGE) FOR ONE YEAR 
(12 ISSUES): U.K. AND OVERSEAS fI 9s. Od. 
U.S.A. $4.25. 

To make sure of your own copy why not place a regular 
order with your newsagent. 
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k * MANY BARGAINS 
DUE TO MOVING TO LARGER PREMISES 

MAKE 5 DIFFERENT 
TRANSISTOR RADIOS 

FOR 

35/- 
NO EXPERIENCE 
NECESS,1111'. No 

f 
- Soldering. Only 8 con- 

nections for first radio to 
el work. Just look, you get 

Giant 4 colour box, lit. 2in. x 10fin. x 21in. 
containing Radio Book, A.B.C. Plans, 
Cabinet, Carrying Case, Loudspeaker 
alone 1 716) Earphone. 4 Semi -conductors, r'! Condeneers, Resistors, Tuner, 

-r rews. etc. VI:S- FXEItl- 
I I l l5,.' '',curl, clear Ln^lish an 1 Forcies 

As supplied to Educations! 
\ . N.M. Forces. etc. TEST x GALORE. Mr. R. O'I). I 
Lnndn n, to rest, avines: -,,.. . 1 rerv; 
sour and 1 must say that 1 

vers =c- :;'h then[. I have it ate ,: 
set up! . I OMPLETE HOME RA DI I 

COURSE, Originally £6. SEND ON I.I 
35/- plus 2/6 post etc. (C,O,D, 3/- ex.! 

NEW 
ANYONE 

CAN BUILD 
IN 2- 3HOURS 

19fó 

RADIO 

EVEN THE OLDER CHILDREN 
BUILD THEM! ... no soldering -only 
10 connections! then hear it reach out 
bringing in station after station, loud and 
clear. Palm -of -hand size 41, x 2: x Ilia. 
Many Testimonials: M.H. of Bradford. 
teriles: . 1 have lust completed one of 
so, .sets su,-res.sfWig. it is the first time 1 

have erer krckled anything like a radio, and 
1 roust state here and nom, 1 am amazed how 
'a e:, it is to r layman like me. Your instrur- 
ssys plan haie obviously been very rare- 

- out so that even the most dim 
"chow them ..." Direct. from 

Manufacturers to You. SEND 19/8 
plus 1/6 post etc. (('.O.D. 2/6 ex.). 

PARTS AVAILABLE SEPARATELY 

AMAZING CIGARETTE 

RADIO ! 

ONLY 

18/6 
l'es, a perfeci4 ordinary packet.' of 
cigarettes l -but watch your friends' 
astonishment on hearing it fetch in 
station after station, louzl and clear! Still 
holds 10 Cigarettes -v-et cleverly con- 
ceals highly sensitive, fully transistorised 
circuit (including tiny battery). Even 
a young boy can assemble it in under 2 
hoes, No solderin^. No experience 
necessary. Only le connections to make. 
Ideal for taking to work with you. From 
our bulging testimonial file, Mr. D.B. of 
Huddersfield writes: -"... I have fitted 
the parts in and it is working wonder- 
fully ..." ALL PARTS including Semi - 
Conductors, A.B.C. Plans, etc. ONLY 
18 /8 plus I/O post, etc. (C.O.D. 2/6 ex.). 
(Parts available separately). - 

READ WHAT SATISFIED CUSTOMERS 
R.C. of HARRINGAT .writes 
Received with thanks Skyroma 
.. Very pleased. Working 
well. 

B.M. of HARROGATE writes 
..I would like to thank 

you..: It is a real bargain. 

L.S. of LONDON W.8 writes 
... given it a good try out 
and I am very pleased with 
the results. 

S.B. of SOMERSET writes 
. , , delighted with this radio 
.. glad if you could send 

one more. 

D.R. of GLASGOW writes 
.. it is a lovely little thing 

and as clear as a bell. 

T.F. of STEVENAGE writes 
1 would just like to say how 
pleased my son is with this 
radio. 

SAY 
J.W. of BRIGHTON writes 
..I have recommended your 

radio to many of my friends. 

W.H. of 'MIDDLESEX writes 
Thank you for my dear 
little radio. It is a real 
treasure to me. 

MINIATURE 

SPY CAMERA 

ONLY 19 J6 TO PAY 
World shattering Purchase by our FOREIGN 
AGENTS makes this exclusive scoop yours tor 
ONLY 1993. This exciting little 2 speed camera is 
not a toy but a precision -made photographic 
instrument in chromed steel and leather with 
minute milli -Magnifying Lens -each 14mm. film 
takes 10 pictures -size If s 11 x 2io -Only 19/6. 
P. eh P. 1/6 ex 
FREE Leather Carry -ease. Six Rolls 01 Film. 

READY TO PLAY 
TRANSISTOR RADIO 
FULLY TRANSISTORISED 
SKYROMA Mk. 7, This 
latent 1964 model is 
cheered by experts for its 
fantastically low price. 
Built in two -tone case, size 
41 x x Ilia. Receives 
M.W.- stations loud awl 
clear. Every radio is fully 
tested before despatch. 
Price ready built 251 -, l'. k I'. 
I.n, sits. Fr., earl, ,, with set. 

TRANSISTOR 
POCKET RADIOS 

ONLY 28/6 
No More To Pay 

BULK PURCHASE 
ENABLES DS TO 
MAKE THIS FAN- 
TASTIC OFFER 
-AND WITH 
MONEY BACK 
GUARANTEE I I I 

The "SAN REMO" 
on tuned that it 

brings the voices of 
star entertainers 
used vocalists dra- 
matically to Iife- 
n your home, Ake, 
etc. Only 41 x if 
x 1 ¡in. Fits easily 
into your pocket 

or handbag. Works for months off 1/2 battery. 
Should last a lifetime, anyone can assemble it in an 
hour or two with our easy plan. Miniature 
speaker, carrying ease- everything only 2818, 
2,6 P. S P. C.O.D. 2/6 extra. (Parts can he bought 
separately.) Limited period -so rush your order 
before it's too late. OEMONST RATIONS DAILY. 

Fabulous ST. TROPEZ MK. 6 

The Sensational :Pocket Radio 

FOR ONLY 

25 /- 
No more to Pau 

CONCORD ELECTRONICS 

This fantastic offer sill amaze you 
the beautifully compat ST. 

TROPEZ, measuring 4i x 3 x 11M. 
receives perfectly in bedroom, 
office or garden -over all medium 
wares including Luxembourg. Un- 
der Id. per hour running cost. 
ANYONE can m assemble it it 

.or 
two hours using n simple 

.1U'. plan. 25/- , P. I P. G 

Pc i.,... b,,,_bt separately. ly. 

THE MINUTE 
TRANSISTOR 

1 RADIO 

-4 MIAMI 
ONLY 17/6 

Unbelievably small -outrageously cheap. You 
will be amazed at the Ime quality of tone and 
volume of this gnat little radio. Only a laataelfe 
34 x 21 x 11in the MIASII will bring you great 
entertainment for month i on an Rd. battery. 
Simple assembly plan with sash set. ONLY 17/8. 
YES 1718, Flu( 218 P. & P. (C.O.D. 2/- extra). 
Satisfaction Guaranteed. Demonstrations given 
daily. Parts available separately if required. 

AMAZING NEW INVENTION 
AUTOMATIC 
CAR LIGHTER 

ONLY 10/- 
We have been lucky enough 
to purchase 1.500 only of 
the it telly. automatic Car 
Cigarette Dispenser /Lighters 

because M a Iru(trated export shipment. Originally 
made to sell at shoot CL-: Robust and in- 
geniously designed in heavy chromium. Holds 
packet of cigarettes (any make and size) you reach 
out with one band, prose a button and a lighted 
cigarette is in your handl Can be fitted by anyone 
in 2 -2 minutes. For 6 or 12 volts full connecting 
details -only one. wire to connect! Each one in 
own coloured box. hand new and untouched. 
Only 191 -. add 2l- P. & P. c!C.O.D. 2/8 extra). 

LTD. (Dept. P.W.11) 9 Western Road, Hove, Sussex 
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L- ETTERS 
TO THE 
EDITOR 

THE ROLE OF BROADCASTING 

SIR, -1 heartily agree with your editorial on the 
role of broadcasting (July P.W.). There is 

undoubtedly a large audience for continuous pop 
music which must be satisfied. What disturbs me 
is the fact that, hiding behind a cloak of respec- 
tability and desire to serve the public interests while 
maintaining the highest standards, the BBC spends 
very large amounts of money on pop artists and 
programmes of popular music in an attempt to 
compete with the existing commercial stations. Let 
there be an end to this hypocrisy! A commercial 
network using authorised frequencies should be 
set up to provide programmes of continuous pop 
music. The BBC should then channel its resources 
into programmes of a high standard which inform 
and educate as well as entertain and thus provide 
a service which does fulfil the truc function of 
broadcasting. -J. A, D. LOWRIE (Edinburgh 12). 

THE GOOD OLD DAYS 

SIR, -I expect the photograph shown on this 
page will interest some of your readers. It is 

a copy of a very old print that I made of my set 
when the BBC first started up. I applied for and 
obtained an experimental licence. My first sets 
were crystal with basket coils and 

I made up several of these and 
sold them to friends. My photo- 
graph shows a straight three, h.f., 
d., 1.f. For h.t. I used lots of 45V 
torch batteries. 

I also made a very successful 
one valve crystal reflex which I 

turned into a portable set. With 
accumulator and torch batteries 
it almost needed a porter to 
carry it and I was granted a 
separate licence for it when I 
took it to Leeds on holiday. 

One memorable night I recall 
is when J sat up to hear the first 
BBC relay broadcast from 
America. Those were the days 
when I was supposed to be 
experimenting for the elimination 
of atmospherics! -F. GRlFfIIHs 
(Middlesexl, 

November, 1964 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE TELE- 
PHONE. If a postal reply is required a stamped and 
add d envelope must be enclosed with the coupon from 
page iii of the cover. 

The Editor does not necessarily agree with the opinions expressed by 
his correspondents. 

A READER'S THANKS 

SIR,- Recently I had a request published in your 
"Letters to the Editor" page asking for 

information concerning the No. 19 set. 
The response to my request has been tremen- 

dous and I would like, through your pages, to 
express my sincere thanks to those many readers 
who have helped me. 

Although I have answered and am still answer- 
ing letters received, would those readers who do 
not receive a letter within the next few weeks 
please accept this as acknowledgement of their 
services (some readers will already have received 
letters) as I have recently been transferred and fear' 
that I may have mislaid some of the letters 
received. -T. L. RtctiAlws (South Canterbury, 
New Zealand). 

H.R.O. BANDSPEADING 

SIR, -I have been a keen H.R.O. owner for some 
time now and I know it is a grand receiver for 

the SWLs as well as the ham. However, I wonder 
if any reader of P.W. has ever thought of adding 
a four -gang bandspread capacitor in parallel with 
the main tuning gang. I came across the idea 
when I purchased a few extra bandspread coils for 
my set. On trying two of these coils I found the 
bandspread set screws in all but one of them were 

The majesty of a bygone age: this magnificent receiver was 
built by F. Griffiths in the earliest days of the BEC. 
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RADIO SOCIETY OF GREAT BRITAIN 

International 

RADIO 
COMMUNICATIONS 
EXHIBITION 
SEYMOUR HALL, SEYMOUR PLACE 

MARBLE ARCH, W.I 
OCTOBER 28th to 31st (Wednesday 
to Saturday) 10 a.m. to 9 p.m. 

FIFTH ANNIVERSARY FLEET AIR ARM DISPLAY OF 

AIRCRAFT CARRIER RADIO CONTROL ROOM 
POST OFFICE ENGINEERING, ROYAL AIR FORCE, ARMY 

DISPLAY & DEMONSTRATIONS 

COMPETITIONS OF HOME CONSTRUCTION EQUIPMENT 

LATEST RECEIVING & TRANSMITTING SETS 

NEW TV & V.H.F. AERIALS and MASTS 

EDUCATIONAL & BOOKSHOPS DISPLAY. MOBILE EQUIPMENT 

Win £140 Hammarlund HQ 17OA 
Latest Communication Receiver 

(EXCHANGE THIS ADVERTISEMENT FOR ENTRY FORM AT DOOR) 

ADMISSION 3/- 
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loose, the threads being stripped completely. 
Putting the coils back in the H.R.O. resulted in a 
lot of crackling in the speaker and I found that the 
loose screws were the cause, hence my thought of 
trying an alternative method of bandspreading. 

I think the value of the H.R.O. tuning capacitor 
is 225pF. The problem is what value of band - 
spread capacitance would be needed to obtain the 
desired results? 

Perhaps one of your readers has already made 
this modification to his H.R.O. receiver and would 
be good enough to let us SWLs have a bit of gen. 
on same as I am sure that many readers of 
Practical Wireless who have an H.R.O. would 
welcome this information with open arms. -A. 
TAYLOR (Blackburn, Lancashire). 

PRE -WAR FIELD DAYS 

SIR, -It was indeed delightful to read P. O. 
Hubbart's letter in the August issue of P.W. 

about pre -war field days. 
1 believe that the field day in 1938 was my first 

and that I went out to Shirley Hills with 
G3FP. I was an active SWL in those days and a 
keen radio enthusiast, Ron Haddow, used to pick 
me up in his Aerial four -square sidecar and we 
would go to the Thornton Heath Short Wave 
Society meetings. 

I have not heard from Croydon hams for many 
years, although I have had the pleasure of 
contacts with G5BZ and G61X since coming to 
South Africa. 

I believe that G4AA was lost in a Beaufighter 
in the early days of the war and that Alvar Liddell 
became a budding baritone and made several 
records. 

I am not active but still hold a call sign -ZS11Q 
-and I was formerly ZSSYF and G3BYF. I do 
dabble with radio occasionally and I really would 
welcome a line or two from some of the old- timers, 
and the SRCC meeting place at South Croydon 
would certainly be in for a visit should I ever 
manage a trip to Britain.-P. J. W. SAWYER (98 
Woodley Road, Plumstead, C.P., South Africa). 

CORRESPONDENTS WANTED 
am about to build the G.P. Communica- 

tions Receiver described in the January, 1963, 
issue of P.W. and would like to correspond with 
any reader who has already built this receiver. - 
H. BINFIELD (4 Elm Road, N. Colerne, Chippen- 
ham, Wiltshire). 

SIR, -I would very much like to hear from other 
readers who have an interest in DX -ing and 

radio construction and are about 17 years of age. 
-DESMOND WALSH (Ballylynch, Carrick -on -Suir, 
County Tipperary, Ireland). 
SIR, -I would like to correspond with someone 

of my own age (14) and in any country. I am 
very interested in transistor circuitry.- RONNIE SNO 
(327 -H Potong Pasir, Singapore 13, Malaysia). 
SIR, -I would be delighted to correspond with 

any other P.W. reader of about my own age 
t{15) on anything concerning radio. My main 
interest is SWL. -PHILIP REILLY (62 Grantham 
Street, Kensington, Liverpool 6). 

WIRELESS November, 1964 

SIR, -1 am interested in electrical and radio 
service technology and would like to corre- 

spond with radio service men from any country. - 
V. A. SUNDARAMURTHY, B.Sc. (13 Veeraperumal 
Koil Street, Mylapore, Madras 4, S. India). 
SIR, -I started radio when I was seven. I am 

now 11 years old and would like to correspond 
with any radio constructors of my own age. - 
TIMOTHY PEARSON (37 Sunningdale, Round Green, 
Luton, Bedfordshire). 

SIR, -I am interested in radio and amateur radio 
and would like to correspond with enthusiasts 

of any country. I am 15 years old. -KEITH 
BIRSE (20 Murphy Street, Invercargill, New 
Zealand). 

SIR, -I would like to correspond with other P.W. 
readers who are about my own age (16). I 

am a keen SWL and I am studying for the RAE. 
-WILLIAM MORROW (Hill Street, Ballina. County 
Mayo, Ireland). 

SIR, -I am 16 years old and have recently 
purchased a CR100 receiver. I would very 

much like to correspond with anyone who owns 
one of these receivers.-R. CORK (53 Cecil Avenue, 
Enfield, Middlesex). 

REQUESTS FOR INFORMATION ARE INSERTED IN 
THIS COLUMN ON THE UNDERSTANDING THAT 
READERS USING THE SERVICE UNDERTAKE TO 
REPLY TO ALL OFFERS RECEIVED AND TO RETURN 
ALL DATA NOT REQUIRED. BECAUSE OF THE LARGE 
NUMBER OF REQUESTS RECEIVED, ILLEGIBLE WRIT- 
ING WILL AUTOMATICALLY DISQUALIFY LETTERS 
FROM PUBLICATION. FOR THE SAME REASON, WE 
CAN NO LONGER GIVE SPACE FOR REQUESTS FOR 
PAST ISSUES OF PRACTICAL WIRELESS. 
Sir-I would be grateful if any reader could sell or 
loan me ... 

information on different faults peculiar to the B.2 
Type 3 Mk. 2 receiver. -T. PRICE, The Rose Gardens, Walling- 
ford, Berkshire. 

a good course of home study for the R.T.E.B.- 
R. D. DAVIS, 48 Kings Road, Sutton Coldfield, Warwickshire. 

the circuit diagram and /or operating manual 
for the 88 Walkie Talkie and information on the power supply 
and If. amplifier unit No. 1 ZA 21531. -3. W. PURKIN, 13 Walnut 
Grove, Redcar, Yorkshire. 

. data on receivers R3118, 626, A109, R220: 
A. MCROBERTS, 12 Banner Road, Glasgow, W.3. 

. coil pack connections in table receiver Jonell 
NY02204 and any information on a GEC radio, serial No. 
304631 and a valve marked "E BVA 142 ". -G. A. Woons, 
456 Longmoor Lane, Fazakerley, Liverpool 9. 

.. the wiring diagram with data and instructions 
on how to convert a Pye Domestic Radio Receiver Battery Type 
Vibrator, Model PE39B, SR No. 128507 (6V accumulator) to a 
mains supply of 230V a.c.-E. P. AD1oKATC[eER, Accra Line 
District Office, G.P.O., Accra, Ghana. 

. the service sheet for English Electric TV model 
No, 16C14. I. L. PELLAR, 13 Severn Avenue, Tutshill, Chep- 
stow, Monmouthshire. 

. circuit details for a 'scope built around a 
CV1526 (701D) tube. -M. J. WooD, 21 Homelands Road, Sale, 
Cheshire. 

a service sheet or the valve line -up of the Scott 
Sixteen. -C. ORPIN, 29 Belmont Road, Whitstable, Kent. 

information on the U.S. Air Force Pulse 
Generator T158 /GPN. -F. B. NORMAN, 33 Burlington Road, 
Sherwood, Nottingham. 

.. circuits for Receiver Model 3 /II, Power Supply 
Type 3 Mk. 2 a.c. 90V to 260V. 6V Transmitter tuning 3- 8Mc!s. 
Receiver tunes 3- 15.5Mc /s. -L. O. Tut.t,v, 120 Victoria Street, 
Fairfield S3, Brisbane, Queensland, Australia. 

.. circuit and data concerning the PCR -3 Com- 
munications Receiver. -G. HUSSEY, 66B Trinity Street, Fareham, 
Hampshire. 

. details of the cord drive for Ekco type Ú.199A: 
P. DORRINGrON, 383 Spen Lane, Leeds 16, Yorkshire. .. a copy of the circuit diagram of the Rl 155 
communications receiver. -A. J. Mulley, 59 Coote Lane, Lostock 
Hall, Preston, Lancashire. 
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DON'T MISS THESE BARGAINS 

Transistor ferrite rod aerial with medium and 
long wave coils with circuit. 7/8. 
Oscillator Coil and set of 3 LF. transformers 
for transistor set with circuit. 12/6. 
Midget Sin. P.M. Loudspeaker 3 ohm 12/8, 
80 ohm 13/8. 
Midget 208 pP +176 pF two -gang Tuning 
Condenser with trimmers for transistor set 
Price 9/ -. 
Push -Pull Transformer. Sub-miniature 8/8. 
0005 mid. Single Tuning Condenser. Solid 
dielextric Un. spindle for transistor of 
Crystal set, with spindle tapped 6 BA. 2/6. 
Zenerdfodes for voltage control and stabilisa- 
tion. Complete with circuit diagram 3/6 each. 
Pre -Amplifier. Made to Mullard design to suit 
the 10 watt amplifier made to specification. 
New Unit. Simply needs valves. Type EF86. 
37/6 each. 
48 Sets (Receiver /Transmitter pack set). 
Unused .sets complete except for crystals. 
Packed with parts and easily rebuildable into 
other gear. 19/8 each. Post 3/, 
Battery Charger Hit. Comprises 5 amp. trans- 
former, 5 amp. rectifier. metal case and meter 
to charge 6 or 12 volt batteries up to 5 amps. 
With variable charge rate, 38/8 each. Post 
and insurance. 3/6. 
Maine Transformer. 250 -0.250 at 80 mA. 
6.3 volts, 5a. (normal mains input). 12/6 each. 
Carriage 2/6. 
Output Transformer. Standard pentode 
matching type. 4/8 each. 401- per doz. 
Elide Switch. Sub-miniature but dpdt. 2/- 
each. 18/- per doz. 
T.C.C. or Dnbilier Tubular Condensers. 
.5 mf 500 v. .. .. 10/- doz. 
.25 ml 500 v. .. .. .. 718 doz. 
.. 25 mf 350 v. .. .. .. 6/- doz. 
.05 mt 500 v. .. .. .. 5/- doz. 
.01 mf 500 v. .. .. 9/- dos. 
.0001 mf 1,000 v. .. .. 5/- doz. 
.001 mf 1,000 v. .. .. .. 6/- doz. 
.002 mf 1.000 v. .. .. .. . 

7/6 doz. 
.003 ouf 1,000 v. .. .. .. r/- doz. 
.02 mt 750 v. .. .. .. 8/6 doz. 
.01 mf 1,000 v, 10/- doz. 

Battery Charger Rectifier- sel_nium 12.15 n. 
5 amp. 9 /8. 
Metal Chassis -punched for Mollard 510 
Amplifier,. complete with inner screening 
sections and stove enamelled. 12/6 set. 

Twin Twisted Lighting Flea -equivalent 
14/36, rubber insulated cotton covered 
12/6 per 100 yard coiL 

Moving Coil Meters. 
0 -500 microamp. tin. flush 17/6 
250 -0-2511 microamp. '2Iin. surface ,- 27/6 
750 microamp. 21in. surface .. .. 17/6 
0-30 milliamp 21in. flush .. .. 17/6 
0.100 milliamp. 2lin. flush ,. .. 15/- 
0-300 milliamp. 21in. Ibueh .. .. 15/- 
0 -5fí0 milliamp. 2 /in, flush 15/- 

Filament Transformer, 6.3 v. 11 amps., 6 /6. 

Neon Lamp -midget wire ended. Ideal mains 
tester, etc. 2 / -. Ex. Govt. 1/6. 
Phillips Trimmers- 0.300. 1/- ea. 9/- doz. 

Heavy Duty Test Prods -red and black with 
plug -in lead attachments, 8 /8. 
Low Resistance Head Phones. Ideal crystal 
sets, etc. 7/6, plus 2/6. 
Cold Cathode Valve CV413. Voltage regulator 
or trigger switch -unused but ex- equipment. 
2/- each. 
Tag Panels. Ideal for constructors, experi- 
mental cir cults, etc. 3 of each of 12 different 
types, 5 / -. 
Slydlok Panel Mounting Fosos with carrier, 
5 amp. 2/- each- 15 amp. 2/6 each. 
Metal Rectifier. 250 v. 60 -00 milliamps ideal 
for mains set or inetament or to replace that 
expensive valve. 4/8. 
Piano Hey Type Switches. 3 key type 
4 key type 3/9,5 key t ypc 4/6, post and pack- 
ing 1/ regardless of number ordered. 
500 MW Amplifier. Uses 3 transistors, 2 of 
which a in Glass B push but for battery e iIdeal 

little nuit e baby' alarm, 
mN 

t. 
player, intercom, etc., etc. 19/6. 

Speaker 12/6 extra. 
Electrolytic Condenser -Bargain. Sub - 

iature type 50 n.t.,l. 0v. made by T.C!:. 
T/6 per dozen (minimum quantity supplied). 
Transistor. Set Cases. Finished in two tone 
81íh handle and back. Size 10:i n - x 3. 
15 /- each plus 216 Carriage and Insurance. 

Where postage is not 
definitely stated add 2/- 
all orders under E3. 

MAINS POWER PACK 
Designed to operate transistor sets and amplifiera- Adjustable output 
6v -9 to 12 volts for up to 500ma (class B working). Takes the place 
of any of the following batteries. PP1-PP4- P6- PP7 -PP9 and others. 
Kit comprises: mains transformer- rectifier, smoothing and load 
resistor 5000 and 500 mid condensers, weer diode and instructions. 
Real snip at only 14/6 plue 2/6 post. 

OUR BARGAIN OF THE YEAR 
A Complete kit of parts 
to build transistor 2 wave 
superhet receiver at only 
39/6. 
"CORONET" Mk. IV 

It fully covers the medium wave- 
band and that part of the long 

vchand to bring in B.B.C. 
Light. 'l'he circuit cuit includes a 
lushly efficient slab aerial and 
i1 in. P.M. speaker. Overall size 

approximately 4/ a 2!, o 11in. 'imp0ed complete with carrying ease. 

Infra Red Heater 
Make up one of these latest type 
heaters, ideal for bathroom kitchen, 
bedroom, etc. They are simple to make 
from our easy to follow instructions-uses silica 
enclosed element: designed for the correct infra- 
red wavelength (3 microns). Price for 750 watt element 
and metal casing as illustrated 19 /G plus 2/6 post and 
insurance. 

MOTOR BARGAIN 
Silent running mains motor by very famous 
maker. Ideal for gramophone, tape recorder, 
fan, etc -, ele. 200 -250 volte. A.('.. shaded 
pull start. Size approximately 2l x 21 x )lin. 
2,750 r.p.m. Spindle diameter 5/32ín. Spindle 
length . Brand new guaranteed. Price 
12/8, plue 1/- post. 

THIS MONTH'S SNIP 
GOOD COMPANION 
The 6 transistor set with the 
8 transistor periorm:uu. 
lnoorporatiug all the latest 
requi- emente. Anyone who 
can solder can make it. 
Many thousands already in 
use all over the country. 
Full coverage of Long and 
Medium wavebands. 
Fine looking cabinet, size 
11 x 8 o 3 in. Q.P.P. Out- 
put approx. 750 nW. En- 
rellent reception of difliclllt 
station; like 2118. Variable 
feed back gives excellent 
tune, 1 omplcte kit c - P' - 

thingforONLY 64.19.6 
Post and 1, 

Mark III 

YAXLEY SWITCHES 
'LUMBER OF WAYS OR POSITIONS 

Poles 2 way 3 way 4 way 0 way 8 way 10 way 11 way 12 way 

1 2/8 2110 311 316 4/- 4/6 4/6 4/8 
2 3/33 I/O 4/1 4/11 6/- 7/- 7/- 716 

3 3 /11 4/6 5/2 6/0 RR. 9/6 9/6 10 /3 
4 ,, 4 /6 5/4 6/2 7/10 10/- 12 /- 12/- 131- 
6 5/9 7/. R/3 10 /9 15 /- 17/- 171- 18 /6 
A 81- 0/0 10/4 13/8 18/- 221- 221- 25/- 

10 10 /- 10/6 12/5 11i/9 2.2/6 27/- 27/- 30/- 
12 .. 12/. 12 /6 14/6 19/8 2716 32)- 32/- 36/- 
14 14/- 14/0 17/- 22/6 - - - - 
16 16/- 10/6 10 /6 25/6 - - - - 

1 way 1 pole, 3/6; 2 pole, 4/9; 24 way 1 pole. 15 /-; 2 pole, 22/6. 

Last opportunity to build this Pocket Radio 

Constructor's parcel: e 
n 
mpriee- 

rotitied Iwo -Innr Cabinet as illus- 
trated, tuning dial, two gang t unie_ 
condenser. p 

' 

rinted e 'nit. ioslive 
vine 3716- ofte.ed while supplies 
last at only 19/6 plus 2,6 post. 
Suis ably for cour own circuit or to 
build original c vit. All parts 
available at highly Coils peliti e' 
prices. s. Do tot mise this trem,t,duus 
bargain. 

691 

Speaker Bargain 
12in. High - 
fidelity loud. 
speaker. 
High flux 
permanent 
magnet type 
with stand- 
ard 3 ohm 
speech coil. 
Will handle 
up to 10 watts. Brand new, by famous 
maker. Price 27/8 plus 3/6 post and insurance. 

Waterproof heater wire 
16 yds. length, 70 watts. self regulating 
temperature control. 10 / -, post free. 

Fluorescent Light Kits 
For pelmet lighting. etc Kit Consists of: 
Super silent choke: 2 chrome clips to hold 
tube, 2 hi -pin bottlers for tube and starter 
with a starter bolder. ICt A for 80 watt 
tube at 17/6. Kit B for 4n watt tube at 19/0. 
Kit C for 2 x 2 ft,. 20 w lamp 25/ Kit L 
for I x 2 ft. 20 w lamp 11/6 
Post and Insurance 2/6 per kif. 

Building a 'Scope 
P 

Sin. oscilloscope tube. American made 
type No. 3FP7, 6.3 0. 0.6 amp. heater 
eleetrostatic deflection brand new 'and 
guaranteed 
15 /- eacb. Plue 2 /6m posta and Insurance. 

Adjustable Thermostat 

Suitable for controlling tonsure. oven, 
immersion heater. etc. Can aleo be need as a 
flamestat or 'fire alarm. Made by Survie, 
approximately 17in. long and adjustable over 
a range 0 to 550F. The contacts are rated 
at 15 amps.., 230 volta Listed at 23 or 24 
each, these are offered at only 8/6, plue 2/6 
postage and ineuranco. 

Ice -Stat 
This is a small thermostat which cuts on 
and off at around freezing point. Hna many 

one of which could be an ice warring 
device to be fitted under your motor car. 
Price 7/6. post 11.. 

Refrigerator Thermostat 
Standard type with adjustment for all normal 
refrigerator tempeaturee. 7/6, plus 1)- post. 

Simmerstat Heater Regulator 
Suitable to control elements, heater. soldering 
irons and boiling rings up to 2,500 watt. 
Complete adjustable, normal price 55/- each, 
special snip price 12/1, plus 116 postage and 
insurance. 

Suppressor Condenser 
Stop your 

a .drill or other 
1 appliances 

Interfering 
with your or our 

r 

ielghboure' radio or 
television. Simple instructions given. 
1/8 cacti. 12/- dozen 

Timer Kit 
Special offer of s:ll components except 
natal box to make mai00 operated 
interval timer for photography etc., 
12/6 plus 216 poet. 

Flood Lamp 
Control 

Dim and full switch for 
controlling photo flood lamps: 
Gives two lamps :n eerier, 
two lamps ìu11 brilliance and 
lampe off. similar oatrol of 
other appliance e. With sirs 
end 3/6 plus 9d. postage. 

ELECTRONICS (CROYDON) LTD 
266, LONDON ROAD, WEST CROYDON, SURREY 

Post orders to: 43 Silverdale Road, Eastbourne, Sussex 
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Amplifier 
Be first to own the 
only amplifier of its kind 
in the world! 

FANTASTIC PERFORMANCE STANDARDS 
FACTS YOU SHOULD KNOW 

ABOUT THE X -10 

Number of transistors -1I 
Overall size -6 x 3 x ein. 

Input Sensitivity -I mV 

Total harmonic distortion 
-Less than 0.1% 

Output power -I0 watts 

Frequency response - 
5- 20,000 cis + 0.5dB 

Speaker impedance -I50. 
Damping factor- Greater 
than 100 

Quiescent consumption-. 
75mA 

Supply voltage -I2 to 15 
, volts. 

Fully guaranteed 

The SINCLAIR -X10 combined IO watt amplifier and pre- 
amplifier (Pats. applied for) is so advanced in design that it 
outdates every type of amplifier ever made available to con- 
structors, hi-fi enthusiasts, experimenters and industrial users. 

The unique eleven transistor 
circuit specially developed for 
this amplifier solves once and 
for all problems inherent in 
conventional transistor amplifier 
design so that users of the 
Sinclair X -10 system enjoy 
far better reproduction, true 
IO watt output for less current 
consumption (the amplifier will 
run for about 3 months from 
two 4/- Ever Ready 996 bat- 

teries) and great savings in 
space AND COST. Furthermore, 
the Sinclair X -10 is so designed 
that with the aid of the manual 
included with each amplifier 
built or in parts) the purchaser 
can select the tone control 
and input matching system 
appropriate to his require- 
ments. This is truly the 
amplifier of tomorrow -and it 
can be yours today! 

gn 

NEW 
design 
principles performance 

SINCLAIR X10 
COMBINED 10 WATT AMPLIFIER AND PRE -AMP 
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Breakthrough 
SINCLAIR 

ELEVEN 
TRANSISTORS 

1 WATT 
GüTPUT 

NO 
IHEAT SILK 

1mV INPUT 
SENSITIVITY 

UNIQUE 
4 TRANSISTOR 

OUTPUT STAGE 

BUILT-IN 
PRE- 
AMPLIFIER 

WILL RUN 
FROM TWO 
4/- BATTERIES I 

Another Sinclair 
special feature - 
these 4 transis- 

tors do not get hot even at 
full output because the cir- 
cuit converts almost I00°ó 
of the power from battery 

or mains unit into audio power for the loudspeaker. 

Price, inclusive of 
all parts and In- 
struction } 519 6 struction Manual 
for building X -10 

READY BUILT 

£6 19 6 
AND TESTED 
ncluding Instruc- 
tion Manual 

Mains Power 
Supply Unit 
(A.C. 200 240V) 
will power OM` or two arnpli(crs 

£2 -14 -0 

FOR 12 VOLT 
OPERATION 

PWM is the answer! 
The SINCLAIR X -10 is the only 
amplifier in the world which gives 
you the benefits of this unique 
system. The use of Pulse Width 
Modulation (P.W.M.) ensures 
much better transient response - 
it is instantly noticeable the mo- 
ment you hear it -no falling off in 
the higher audio frequencies, no 
intermodulation distortion and a 
response curve so flat you could 

draw it with a ruler! Eleven tran- 
sistors, four of which are used in 
a new type of output stage and 
P.W.M. plus many other circuit 
refinements result in an amplifier 
which is compact, rugged, stable 
and does not require a heat sink 
-and it costs so little. Used in 
pairs the X -10 brings new depths 
to stereo listening and there are 
no channel matching problems. 

THE SINCLAIR X -10 MANUAL 
Supplied with every Sinclair X -I0 (whether purchased 
built or in parts for home construction) the X -I0 
Manual explains how the amplifier functions and how to 
add the correct tone and volume control system to suit 
your requirements exactly. A variety of systems is 
shown, none of which will add more than a few 
shillings to the original cost of your Sinclair X-10 ampli- 
fier, and because it is so simple to modify this part of 
the assembly, further matching is very easy should you 
change your type of pick -up or other input. 

SINCLAIR RADIONICS LTD, COMBERTON, CAMBRIDGE Combeâón682 
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Build the smallest 

SINCLAIR 

iIIICRO -6 
6 -STAGE RECEIVER 

Over 8,000 
have been built 
and are in use 
throughout the 
world 

The Micro -6 continues unchallenged as the 
smallest and most efficient set of its kind 
in the world. It uses only three Micro - 
Alloy Transistors (MATs) in a unique 
double reflex circuit to achieve perform- 
ance normally obtained with twice the 
number of transistors used. Vernier -type 
tuning ensures easy reception of distant 
stations. The output feeds into the feather- 
weight ear piece (or the TR 750 power 
amplifier for powerful loudspeaker repro- 
duction) tuning is over the medium wave- 
band with bandspread at the high frequency 

You can build it 
in a single evening 
The Micro -6 uses components never 
before made available to the public, yet it 
is simplicity itself to build when you 
follow the meticulously detailed instruc- 
Lions. All parts including lightweight 
earpiece and 8 -page instructions manual 
come to 

59ís 
"Transrista" strop for wearing 
your Mcro -6 on the wrist. 
Smart black nylon. 

MALLORY MERCURY CELL 
-Type ZM3I2 (2 required) 
Pack of 6 1016 each 

7/6 
I/II 

inIair 

end for easy reception of Luxembourg. 
A.G.C. eliminates fading. It is important 
to realise that the Micro -Alloy -Transistors 
which the Micro -6 uses not only give 
extremely high gains and low noise 'evels, 
but they consume only a fraction of an mA 
from the two batteries used to power the 
set, each cell being smaller than an aspirin 
tablet! Battery working life is over 70 
hours! The Micro -6 cannot be too highly 
recommended, both as an intriguing 
design to build, and a most practical radio 
to use. 

A.G.C. 

1st R.F. 
Amp. 

2nd R.F. 
*4-- Amp. Detector 

1st A.F. 
Amp. 

2nd A.F. 
Amp. 

3rd A.F. 
Amp. 

MEASURES ONLY 
1 4/5 x x 

WEIGHS LESS THAN 
1 OZ. WITH INTER- 
NAL AERIAL AND 
BATTERIES 

TUNES OVER M.W. 
WITH BANDSPREAD 
FOR LUXEMBOURG 

PLAYS IN CARS, 
TRAINS, BUSES 
MODERN BUILDINGS 
ETC. 

MORE ENTHUSIASTIC COMMENTS FROM 
"Never really believed such 
results were possible. With 
longer nights, stations pour 
in all round the dial. A 
marvellous design." 

G.L.S., Leicester. 

"I am very impressed with 
the design and performance 
of your little Micro -6. Until 

I built mine, I never dreamed 
how useful the set could be." 

R.B.W., Reigate. 

CONSTRUCTORS 
"lt turned out easier than we 
expected and is going very 
well indeed. Plea:: e send me 
one more and TR750 for 
using with the Micro -6 we 
are keeping at home." 

F T.F., Leeds. 

SINCLAIR RADIONICS LTD., COMBERTON, CAMBRIDGE 
Telephone: COMBERTON 682 
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Radio Set in the World ! 
SINCLAIR 111750 

POWER AMPLIFIER 
WITH BUILT -IN VOLUME CONTROL AND 

ON -OFF SWITCH 

DESIGNED TO BE USED WITH 
THE MICRO -6 OR SLIMLINE 

Makes-a car- radio, also a powerful 
record player, intercom, etc. 

Measuring only 2 x tin. and having its own built -in 
volume control and on -off switch, the TR 750 has a full 
750 milliwatts of undistorted output power for 
10mV into IO K ohms. Frequency response is from 30 
to 20,000 as within -,- I dB. The output of this amplifier 
enables it to be used as a powerful car domestic or 
portable radio used with the Micro -6 or Slimline re- 
ceivers and a plug for connecting the TR 750 to either 
of these sets is supplied with it. The TR 750 will also 
make a useful hi -fi record reproducer singly or paired 
for stereo. There are many other uses for the TR 750 
which is available for building yourself or ready built 
and tested. 

Parts for building Ready built 
with instructions and 
come to Tested 45/- 
P 

TO SINCLAIR RADIONICS 
'lease send items detailed below E s. 

1 TOTAL E I For vAieh / rnrlo , rnd,l.hepoelmonro order. 

What our Guarantee 
means to you 
When you deal with Sinclair Radionics Ltd., 
every effort is made to ensure your complete 
satisfaction in all your transactions with us. All 
goods are guaranteed, and if for any reason 
you should not be delighted, your money will 
be refunded in full immediately, without 
question. This is how confident we are you will 
be thrilled with your purchases from us. 

FULL SERVICE FACILITIES ALWAYS 
AVAILABLE TO SINCLAIR CUSTOMERS 

The extra -easy -to -build 
SINCLAIR SLIMLINE 
4 STAGE POCKET RECEIVER 

Iteesore She Oiimline is a little larger than the Micro-6. 
it is the ideal constructional transistor set for new - 
comets. Nevertheless, it in completely self -contained 
and has built to ferrite rod aerial and 
standard Urn battery. Yet it only measures 2164 I tifs a 'l'he ylimllue trines over the medìon. 
waveband and its great power and quality ensnr, 
choice of many stations at house and abroad. This if . 

smart looking set backed by all the 
advantages of being Sinclair design. 
All parts Including royal blue and gold 49 '6 ease, earpiece and instructions come to 

SINCLAIR MICRO -INJECTOR 
An invaluable aid in tracing faults 

Using 2 Sinclair MATe, the Micro Injector generate 
and injects a signal into any part of equipment at au; 
frequency from I kcta to 61) Mels to locate faults rapid2 
In radio or eudlo equipment. Measures only 1.8.n. 
1.31n. .v 0.5In. excluding probe, it is the smallest any 
most efficient of all signal Injectors -and It Is iuexpere 
live tool With full instructions. Takes standard n,,. 
battery which will last about 6 mouths. 

t Q All parts and 32 /b instructions 27'6 ntlt 

come to 

wir 

LTD., COMBERTON, 
d. 

I NAME 

ADDRESS 

CAMBRIDGE 
Phone: COMBERTON 682 

BLOCK LETTERS P.W.I1! 
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SERVICE SHEETS 

SERVICE SHEETS for all makes of 
Radio and TV 1925-1964. Prices from 
1/- with free fault- flnd:ing guide. 
S.A.E. inquiries. Catalogues of 6.000 
models. 1/6, Valves, modern and 
obsolete. Radio /TV Books. S.A.E. 
lists. HAMILTON RADIO, Western 
Road. St. Leonards, Sussex. 

SERVICE SHEETS, Radio and Tele- 
vision, 3/6 post paid. VEST AND 
EMERY, 17 Holigarth St., Durham. 

SERVICE SHEETS: Radio. TV. 5.000 
models. List 1/ -. S.A.E. inquiries. 
TELRAY. 11 Maudland Bank, Preston. 

S.E.S. SERVICE SHEETS for all TV 
Radio and Tape Recorders. etc. List 
1/6 plus S.A.E. SUN ELECTRICAL 
SERVICES. 38 St. George's Road. 
Hastings, Sussex. 

SERVICE SHEETS, also current and 
obsolete Valves for sale. JOHN 
GILBERT TELEVISION, lb Shep- 
herd's Bush Road, London. W12. 
Phone: SHE 8441. 

SERVICE SHEETS 
41- ea., plus postage 

We have the largest display of Ser- 
vice Sheets for all makes and types 
of Radios, Televisions, Tape Recor- 
ders, etc., in the country, and can 
supply by return of post. 
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 176. 

I also require list of Manuals at I 

delete items not applicable) 
I enclose remittance of 

MAIL ORDERS ONLY 

RECEIVERS & COMPONENTS 

TRANSISTORS now half price, 
unmarkEd but tested packets of 1f: 
unmarked. untested packets of 40: 
duds suitable as diodes_ packets of 
80. All packets 10 /- each, postage 
1 / -. Four packets post free C.W.O. 
K. R. WHISTON (Dept. PWT), New 
Mills, Stookdort. 

RA'I'ES: 7/3 per line or part 
thereof average live words to line, 
minimum 2 lines. Box .No. 1/- extra. 
Advertisements must he prepaid and 
addressed to Advertisement 
Manager, "Practical Wireless," 
Tower House, Southampton St., 

London 11'.(',2. 

RECEIVERS & COMPONENTS 
(continued) 

TRANSISTORS! Give -away price. 
NKT124 /5 Power Type. 6 for 10/ -. 
2SO17 4W, up to 60Mc /s, 5/- each. 
Post fret,. G. F. MILWARD. 17 Peel 
Close, Drayton Bassett, Staffs. 

RESISTORS! You cant resist this! 
1W, 1W 2W Polythene wrapped on 
cards of 10. Mixed values and watt 
ages £2/10/- per 1.000. G. F. MIL - 
WARD, 17 Peel Close, Drayton 
Bassett Staffs. 

SPEAKER REPAIRS, cones fitted. 
Satisfaction guaranteed. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

A.1. POST FREE BARGAINS. Guaran- 
teed reclaimed valves. Send for full 
list to Dept. MO /W., Al. Radio Com- 
ponents, 14 The Borough Canterbury. 
Kent. 

NEW VALVE TESTERS £12. 
Molineux, Lowfield Heath, Sussex. 

VHF CUMMUNICATION 
RECEIVER 1392 

15 valve 
Supe rh a t. Covering 
95 -155 Mc /s 
(2 -3 meters) 
Police. Air- 
craft and Amateur 
Broadcasts. 
Power re- 
quired 240 -2.50 volts at 80mA, 6.3v at 4 amps 
Size 19 x 10 x 101n. £6.15.0. Carr. 15/ -. 

14 VALVE 4 WATT AMPLIFIER 
"C" Core trans- 
formers. A.C. 
Mains 110 /230 volts r, 
600 ohms or high 
impedance input. Q 9 9 and Output 600 ohms 
Controls: On /Off 
switch. Cain control. Indicator light 
Valve inspection panel. 19 x 7 x 7ín. Brand 
New in makers cartons. 54.5.0. Carr. 12/6. 
TRANSMITTER. 1.75 -16 Mc /s 3 waveband 
tuneable, grid modulation using 813. Used 
complete with all valves, circuit £7.10.0. 
Carriage 10/ -. 
MOVING COIL HEADPHONES. BRAND 
NEW. Chamois padded, complete with lack 
plug 15/6. Post 21 -. 
ROTARY TRANSFORMERS. 12V D.C. 
input, 300V D.C., 120mA output, note size 
only 41 x 2ín. 15/ -. Post 2/6. 
R.C.A. AR88D RECEIVERS. Brand New. 
£75. Carriage 30/-. 
POWER UNIT. Type ZE12. Designed for 
Canadian No. 52 receiver. 52/6. Carr. 5/ , 
All No. 19 set parts available. 
B44. Mk. M. 
Dipole and rod aerials 30 /- Per set, P. & P. 5/- 
Microphone with connecting plug 15/6. 
P. & P. 2/ -. Battery input and phone plugs, 
5/- each. P. & P. 1 /6. 
Many other bargains. S.A.E. all enquiries 

A. J. THOMPSON 
"RILING LODGE" 

CODICOTE, HITCHIN, HEATS 
Phone: CODICOTE 242 

RECEIVERS & COMPONENTS 
(continued) 

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. 

TUBES -FAMOUS MAKES! 
MW43l69, AW43/80, MW36/24, AW43/88 
etc. Fully screened, aluminised, 100% new 
(except glass). Mostly í4.15s. (1216 cge.). 
LISTS. One Year's Guarantee Card. 
STOP PRESS!- BY100 /PY800 57)- doz. 
U.26 (equivalent) 816 each) 
P. BEARMAN, 43 Leicester Road 
New Barnet, Herts. Tel.: BAR 1934. 

SILICON TRANSISTORS p -n -p, max. 
ratings 20V, 50mA, 33mW, 2uA leak- 
age. Minimum beta of 10 at 5mA. 
1/6 each. Detector diodes 6d. " By 
return " service. LONGLAND'S, 341 
Hounslow Road, Hanworth, Middx. 

R & R RADIO & T V SERVICE 
Dept. P.W. 

MARKET STREET, BACUP, LANCS. 
Telephone 465 

SALVAGE VALVES 
64'13 4/6 10P14 5/- 
6L18 4/8 20P5 6/6 
EF80 1/6 30P4 7/- 
EU.. 3 3/- 6F15 5/- 
EC'L80 3/6 EB91 1/- 
30íu 5/- EPOS 5/- 
F1.:í8 6)- 6130112 4/- 
POF80 4/. 20P3 8t- 
PLBI 5/- 30P1.1 4)- 
P530 5/- P1.36 6/- 
U329 5/- PCL82 5/- 
Speakers, Es -TV. Sin. round, 6 z Cu. 3/6; Bin. 
round, 8/ -; post 2 / -. 
Line Output Transformer available. State set 
model No. 
Turret Tuners, 3 / -, poet 2/-. 
Scan Coils rte. Quote set model No. with all en- 
quiries and B.A.E. for prompt reply. All goods 
eubjeot to satisfaction or money refunded. 

Tested before dispatch 
PLOP 3/6 201,4 8/8 
US01 7/6 30P16 3/- 
1001 1/6 PCC84 4/- 
eol`2 5/6 PUL83 5/- 
30FL1 5/- PY81 3/6 
P1-32 6/- 11301 6/- 
6U4CT 5/- 10P13 5/8 
607 5/6 201)1 S/- 
Eeest 3/- 30P12 5/- 
3Ye6 4/- PY82 5/- 

"HEATH KITS" 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. 
5. E. 27. GIPsy Hill 6166. 

Receivers, Marconi Cit100. 60 kc/s to 30 
Mc /s. Crystallfllter, B.F.O., two r.t. stages. 
etc. Good condition and working order. 
£18.10.0, carriage £1. 
Silicon Rectifiers. t amp., 70 p.i.v. Only 
6d. each, post 3d. any number. American 
Morse Keys with lead and lack. 4/6, post 1/ -. 
Power Units 230v. A.C. for 51132, P104, or 
51392, £2.5.0. Carriage 10 / -. 
V.H.F. Receivers P104 (R1392), 100 -150 Mc /s. 
13 valves. B.F.O.. A.G.C., R.F. and L.P. - 

gains. tuning meter. In good condition 
complete with instructions to convert to 
tuneable or can be used crystal controlled 
as is. 83.10.0. Carriage 15 / -. 
Headphones, low impedance complete with 
lead and lack, new, 6/6. post 2/ -. 
(Carriage charges apply. to England and 
Wales only). 

40/42 PORT/AND 
ROAD. WORIN /NG 
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RECEIVERS & COMPONENTS 
(continued) 

ARMATURE REWINDS - Hoover 
Junior Exchange Service. Mod. 375/ 
119/1224, 32/8 inc. posa. Fields I6 ;. 
Send for list. JERVISE & TONDE 
LTD.. Ringwood Road, Brimington. 
Chesterfield. Derbys. Tel.: Chest 
75267. 

FOR SALE 

HAMMER FINISH PAINT. The 
modern finish for electronics. Can be 
brushed or sprayed. Blue or sylve^ 
2.;oz tins 3/6, h pint 7/8, 1 pint 161-. 
Post 6d. on any order. Trade suppled. 
FINNIGAN SPECIALITY PAINTS 
(Owl, Mickley Square, Stocksfle:d. 
Northumberland. 

MORSE EASY s 
The famous RHYTHM RECORDED 
COURSE cuts the practice tome down 
to an absolute minimum! 

One student, aged 20. took only 13 
DAYS and another. aged 71, took 6 
WEEKS to obtain a G.P.O. pass 
certificate. If you wish to read Morse 
easily and naturally. Please enclose 
two 3d stamps for full explanatory 
booklet. 
To G3CHS, THE MORSE CENTRE, 46 
GREEN LANE, PURLEY, SURREY. 

CONDENSER BARGAIN! Miniature. 
paper condensers, ¡in. x 91n. Ideal 
for transistor sets, .0001. .001, .002, 
.005. .02, .040f. Your choice 7/8. per 
100 or £3 per 1,000. G. F. MILWARD, 
17 Peel Close Drayton Bassett, Staffs. 

ALBATROSS 
ENGINEERING CO. 

INSTRUMENT DIVISION 

18/80 High Street, Gosberton, 

Spalding, Lincs. 

Tel. Gosberton 458 
Transistorised A.C. Dlillivoltmeter 
* 4 Ranges. 10 m/v -160 volts. 
* Input Impedance 3 Megohms. 
* Response 10 c /sSO Ke /s. * PRICE 65.8.10. Less Case. 
Transistorised Generator 
* Frequency 1 Kc /s. 
* Output 230 millivolts variable at 5K ohms 
* PRICE 61.10.8, Less Case. 
Transistorised Model Control Receiver 
* Frequency 27me /s (variable). * 2 transistors. 
* 'upply 6 volts. 
* Size 24 x * PRICE 61.19.6. 
Transistor Test Set 
Measures by Meter 
* Gain. 
* Leakage. Current. * Input resistance. * Short Circuit. 
* PRICE 65.19.6, Less Case 
Transistorised Mixer Unit 
* 4 Separate channels. 
* 4 Independent controls.` * 1 Master control. 
* 10 dB Gain. * 9 v. Supply. * PRICE 65.19.8 in Case. 

FOR SALE 

(continued) 

240-ELECTRIC POWER ANYWNfRE 

CfligIDIF from 12 loll CAR BATTERY 
"' AMERICA" DYNAMOTOR UNIT . 

T 1F,.112, o se 250250,150 ID 220, 5ü 
Prle41 lot lluvI510H Po WIR tools xl 111 

RO,rsllAt /DC ELECTRICAL 10UIPe1NT. tills 
eoe/nl':I Mull.. Poe oNivl6. lE 'drfi111. 

led 3avne5 erlelooe IRI Icll io sIIIIeI IOTA 
.. SCIENTIFIC PRODUCTS, 011V111YS, aloe. 

TESTED TRANSISTORS 

All new few equivalent. 
0A202 

If- each, Red or White Spots. 

21- each, XAI01, XAI02, XBI03, 
0A90, 0C430, XA 112, XA I I I . 

3f- each, 0C44, 0C45, 0070, 
OC71, 0081, OCB I D, 0C200, 
GET16. 

41- each, AFI 14, AFII5, AFI 17, 
OC170, 0C171, SX658, XU6I I. 

5f- each, 0072, OC 139, OC 140, 
0C204, ORP60, BY100, GETS. 

IOf- each, 0C35, 0C26, 0C28, 
GET57, 2SO13. All new, few 
equivalent. 

ZENER DIODES 4.7 v. to 33 
volt á watt, 316 each. 1.5 watt, 
5f- each, 7 watt, 61- each. 

Send 3d. stamp for Full 
Price List, and Free Equiva 
Ier.t Chart. 

B. W .CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

ELECTRIC 
SOLDERING -IRON 

FANTASTIC 

BARGAIN OFFER 
Lightweight Pistol Grip handle 
40 watt. 240/250v. A.C. Solid 
copper bit. Detachable handle 
forms cover for iron when not In 
use. With 4 ;ft. Safety 3 -core 
flex. Indispensable for 
every home handy- C /Tl.l' 
man. A boon to model 

A. , makers and a necessity 
for every wireless en- 
thusiast, Offered to . ,. ,- 1R_ 
you at this new amaz- 
ing price. 

C. H. SERVICE, (Dept. P.W.3) 
Lusted Hall Lane, Tatsfield, Kent 

SUPER BREAKDOWN UNIT 
Remote Control Uni: Type F. New in 
sealed cartons, containing P.O. Relay 2,000 
ohms Resistance, 100 volt Plessey Hand 
Generator, Telephone Ringing Bell A.C. 
8 amp Morse Key on base, 2 D.P. D.T. 
Key Switches, Double Phone lack, moulded 
5 position 6 pole Yaxley Switch, induction 
Coil tapped 1 -17 -33 ohms, 7 Brass Screw 
Terminals on panels, plus Resistors, Con- 
densers, Pointer Knobs. All in a handy 
metal box with hinged lid and side fasteners. 
Also web carry strap. Size IOin. x loin, x 
7in., 254-, post free Or items may be 
purchased separately Relay 51., Hand 
Generator 716, Bell S1-, Morse Key 4P6, 
Key Switches 51- pair, Double Phone Jack 
216, Yaxley Switch 21-. Ind. Coil 21 -, Termi- 
nals 7 for 2/, all post free. 

Also available Key Switches. 4 pole 
2 throw 316 each or 3 position D.P. 
plus D.P. centre off 

SI- 
or rotary switch 

6 pole 3 way 31 -. 

Bank of 4 Pye Sockets with plugs and leads 
5/- set. Ever Ready Batteries, 90 volts plus 
4/ volts 416 each. 

Plessey 2- 4.12 -25 way plugs and sockets 
all 51- pair. 

Jones Plugs and Sockets 4-12I8.24 -32 way 
all 51. pair. 

Special Lightweight lin. x 4in., 3 ohm P.M. 
Speaker, 61.. 

Metal Frames, suitable for stock, Job Carde, 
Bins, Crates, 21-in. x Sin. 1216 per 100- 
14 per 1,000. 

191n. RACK FITTING CABINET. 
34' high by 21' deep with telescopic 
drawer elides. Louvred sides, back and 
top. Brand new Swedish make. 24.4.0 
only, plus B.R.S. delivery. 

ECR Tube with Screen and Base with 
ECR 35 data. 25/. 

SUP? Tube with Screen and Base. with 
data. 30/ -. 

20ft. Steel Telescopic Mast. 701 -. 

COLLARO 
AUTO CHANGE 

speed Gramophone Decks 
Tested and guaranteed 

Post free 501- each 
Brown or Cream 

Copper Laminate Boaro, ;Ingle or double 
sided, 5/ per square loot panels, either 
type aft. by 4ft.. 331-. 

High Stab Resistors, 5 %, ed.; 2 %. 9d.; 
1% L+ Every six packed in 7- compartment 
linen finish component box. Unmarked. 

Speakers. 3 ohm P.M. 51n. 5/., 81n. C /-s 
7 x 410. 7/-. Pin. 8/ -, lOIn. 12/6. 

U.K. ONLY 

E. R. NICHOLLS 
Mail Order :.nd Retail Shop 

415 LOW FIELD ROAD 
off SHAW HEATH, STOCKPORT. 

CHESHIRE 
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FOR SALE 
(continued). 

8 -TON FACTORY CLEARANCE, 
Radio, TV Electrical Components, in 
mixed parcels. Example; 281b. mixed 
parcel £1, pp 5' -. Speakers, grilles. 
valves, bases, i.f.s. covers condensers 
etc. Hundred other ib ms. S.A.E. List 
and Postal Orders to P. NEWTON, 
16 Shalcross Crescent, Hatfield, Her's. 

WANTED 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S.. Beverley House, 
Mannville Terrace, Bradford 7. 

WE BUY new valves for cash, large 
or small quantities, old types or the 
latest. Send details, quotations by 
return. WALTONS WIRELESS 
STORES. 15, Church Street, Wolver- 
hampton. 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

WE BUY mew Valves and translators. 
'Amplifiers. Short -wave Receivers and 
Components. etc. A.D.A. MANUFAC- 
TURING CO., 116 Alfreton Road, 
Nottingham. 

NEW VALVES WANTED 

Any type, or quantity 

CASH PAID 
R.S.T. Valve Mail Order Co. 

211A Streatham Road 
Mitcham, Surrey 

Telephone: MITCHAM -6202 

SOUND RECORDINGS 

A UNIQUE BUY! Recording. tape top 
brand, 71n. 2.400 ft. D.P. 2b /; 51:a. 
1,200 ft. 19/Bd., P. & P. 1 /6d. per 
spool. Bargains in all sizes. S.A.E. 
for list. We repair, buy and sell 
recorders. E. C. Kingsley & Co. Ltd. 
132 Tottenham Count Road, London. 

BOOKS & PUBLICATIONS 

FIND TV SET TROUBLES IN 
MINUTES from the great book, The 
Principles of TV Receiver Servicing, 
10/8 all book houses and radio whn'e- 
salens.. If not in stock from Dept. B 
Secretary. 32 Kidmore Road. Caver - 
sham, Reading. Berks. 

AUDIO, America's foremost journal. 
Year's subscription 43/ -, specimen 
copy 4/ -. All American radio journals 
supplied -list free. WILLEN (Dept. 
40), 61a wroadway. London. EIS. 

MISCELLANEOUS 

ALUMINIUM 
Sheet for Radio Chassis and general 
use. Cut to size. Also Brass, Copper, 
steel. etc. in Sheets, Tubes, Rods, 
Foils, Sections. etc. Write for FREE 
ILLUSTRATED PRICE LIST. Callers 
welcome. 

SENMOR METALS. Dept. R/6 
35 St. Johns Road, Isleworth, Middx. 

1SL: 0312 

CONVERT ANY TV SET into an 
oscilloscope. Instructions and dia - 
grams 12/8. REDMOND, 26 St John's 
Road, Hove, 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 21d. stamp. 

COIL, METAL WORK, ETC. 
METAL RADIO CASES 

CHASSIS ETC. 
Precision Wound Supersensitive Coils 
-1DRI Dual -Range Ferrite Rod Aerial, 
8 x ;in, with circuits, IOt -; JDR2 Matched 
Pair Dual -Range Coils with reaction and 
circuits, 716; 1DRXI Miniature Dual - 
Range Coil with reaction and circuits, 316; 
Printed Circuit Kit comprising 6 x Sin. 
printed circuit (of 3 transistor Reflex Radio), 
Ferrite Rod, All Coils with plans, I846, suit- 
able Cabinet, 716; Radio or Instrument 
Case, crackle finished, 8 x 5 x 4in. with 
handles and front panel, 1816. Add I. P. & 
P., over I01- add 2f -. 
Production Undertaken of Coils, Chassis, 
Metal Cases, lowest prices consistent with 
quality. TRADE ENQUIRIES INVITED. 

JETRONIC ENGINEERING CO. 
(Dept. PW I), 9 Western Road, Hove 
(Catalogue of Coil Range, Metal Work, etc. I1 -) 

EDUCATIONAL 

THE INCORPORATED PRACTI- 
TIONERS in Radio and Electronics 
ILP.R.E. Ltd ». Membership Condi- 
tion booklet 11 -. Sample copy of 
I.P.R.E. Official Journal 2!- post free. 
Dept. B Secretary, 32 Kidmore Road, 
Caversham, Reading Berks. 

EDUCATIONAL 
/continued) 

RADIO OFFICERS see the world. 
Seagoing and shore appointments. 
Our many recent successes provide 
additional trainee vacancies during 
1964/65. Day and Boarding Students. 
Grants and scholarships available. 
Stamp for Prospectus. WIRELESS 
COLLEGE, Colwyn Bay. 

b ± v/b2 -4ac 
2a 

DON'T FUMBLE 

with Formulae. 1st lesson 

Master Mathema- and details 
tics quickly and FREE easily the Under- 
standable Way. 

The Dryden School of 
UNDERSTANDABLE MATHEMATICS 

I I J. Dryden Chambers, Oxford 
St., London W.I. 

Name 

Address 

-...- 

B ECOME " TECHNICALLY QUALI- 
FIED " in your spare lime. Guaran- 
teed Diploma and Exam Home-study 
Courses in Radio, TV Servicing and 
Maintenance. R.T.E.B., City and 
Guilds, etc. Highly informative 120 
page Guide -FREE. CHAMBERS 
COLLEGE DDept. 3631, 148. Holborn, 
t sedon, E.C.1. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home fur 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 self -build kit 
courses -valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS DEPT. 541, PARKGATE ROAD 
LONDON. 5.W.11. 

EDUCATIONAL 
CITY AND COUNTY OF BRISTOL EDUCATION COMMITTEE 

BRISTOL TECHNICAL COLLEGE 
Principal: E. Poole, B.Sc. (Eng.), M.I.Mech.E., M.I.Prod.E. 

CAREERS IN RADIO AND RADAR 
Aircraft Radio Maintenance 

Engineers 

2 -year full -time course for A.R.M.E. 
Licences, categories A & B. 

Courses for Radar Rating in association 
with the above. 

Marine Radio Officers 

2 -year full -time course for young men 
aged 16 upwards, leading to 1st and 2nd 
class P.M.G. Certificates and M.O.T. 
Radar Maintenance Certificate. 
Conversion Course (2nd class to 1st class). 
R.T. Courses (for Full or Restricted 
Licence). 

Training given on the latest types of Marine and Aircraft Equipment in newly equipped 
Laboratories at 

THE SCHOOL OF RADIO AND RADAR 
Senior Lecturer: F. E. Barltrop 

For details write to 
The Registrar, Bristol Technical College, Ashley Down, Bristol 7 
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BUSINESS OPPORTUNITIES 
IF YOU are a Self- employed TV 
Service Engineer wishing to increase 
your profits by a least 25% and 
receive free technical information 
send S.A.E. for details to Box No. 55. 

METAL WORK 

CABINETS CASES 
CHASSIS 

Anything in testal. "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 

METAL WORK. All types cabinets. 

tiOflL 
chat-sis, to 

sWORKS 
LTD.. Ch.apna n St., Loughborough. 

SITUATIONS VACANT 
(continued) 

LE.R.E., CITY AND GUILDS and 
R.T.E.B. exams. Speeialleed I.C.S. 
home -study course will ensure 
success. For details of wide range of 
exam and diploma courses In Radio 
TV and ElectronlCS. oleo new practi- 
cal courses with kits, write to I.C.B. 
(Dept. 542). Pasltgate Road. Loudon. 
S.W.1l. 

City & 
Guilds, G.C.E.. etc.. brings 1110 Pal 
and security. " No peux -no See 
terms. Over 95% suecesses. For 
details of Exams and courses dal all 
branches of Engineering, Building. 
Electronles, etc., write for 148 -page 
handbook - FREE. B.LE.T. (Dept. 
24281. London, W.B. 

RADIO AND TV Exam, and Courses 
by Britain's tiniest Home- sltttdy School, 
Coaching for BrttI.R.E. City and 
Gu11de, Amateur's Licence. R.T.E.B.. 
P.M.G. Cert.. etc. PRP'Fi brochure 
from BRITISH NATIONAL RADIO 
SCHOOL Runse14 Street, Reading. 

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 Geer and have 
had Radlo/Flectronic 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 L722, at 
25 L929 (highest pay oh entry) rising by 
four increments to [I,067. 

Prospects of promotion to grades in 
salary range [997- L1,634. 

Annual Leave allowance of 3 weeks 
3 days, rising to 4 weeks 2 days. 

Normal Civil Service sick leave regulations 
apply. 

Apply: 

RECRUITMENT OFFICER (RT 37) 

Government Communication 
Headquarters, Oakley, Priors Road, 

Cheltenham. 

SITUATIONS VACANT 
(continued) 

TV and Radio -A.M.I.E.R.E.. Cite 
K: Ouilds. R.T.E.B. Cert.. etc., on 
' No pass -no fee " terms. over 95% 
successes. For details of exams and 
home training courses IIncluding 
practical apparatus in all branches 
of radio. TV and electronics) write 
for 198 -page Handbook -free. B.LE.T. 
(Debt. 24201, 29 Wright's Lane, 
London. W 8. 

NEW VALVES! 
Guaranteed Set Tested 

24-HOUR SERVICE 
1R8 186, 1T4, 354, 3V4, DAF91, DF91, DK91. 
DLdI. DLo9 SET OF 4 4/ -. 
DAF96, DF96, DK96. DLSa. SET OF 4, 22/- 

1llA56 4Ì9 ÁL92 413 PCL84 
7/ IMy/ DL94 51- PL36 777 9 

166 3/ DL94 5/6 PL81 818 
1T4 2/ EB91 1/11 PL82 5/- 

34 
4J3 

EEBF 8//gg3 PL84 6%e- 

6ZYZ94T 
5/- 

ÉCC81 3/I- PyyY33 

Ve g87QK77CG 

1/3 PY90 

6U70 g3/9 EEC85 8//g- PY83 6$5/9 g4/3 EE 
C 51 PY82 4/ 

e1V1(( 3/ ECF80 5y/gpp U26 6//- 

12K7OT III 7Ì3 V 91 8]3 
ggççpp 

I ECH42 

14Q7pT 
yggÌ 

ÉCL8Ó 619 ÚÁg1C881S5/- 

30 Ll ^/9 EFÚ2 6ÌS 
UAF42 89 

36L6GT 8/g- BF80 3/9 

gÇ1A24 

T 6/g 
g9 

ÉF88 ÉÌ9 

DDÁ1 31gg3g 1$ ¢á/g 

EA? %3 Eú9 bé 
BH 1,1 EH? !3 
DK32 71 PCC84 5/8 
0K91 413 PCC89 8/6 

1),pyyçç92 

6/9 PCF80 6/9 
K96 Bh PC182 8/- 

DM/ 6/9 PCL82 8/3 

UBC41 8 - 
UHF80 58 
UCCC884 7/11 
UCC86 6/i 

ÚCH41102 /3 

3 
UCHel 

gp 

UCL82 f 

U 

a 
Ú1A1 ás 
URIC 6/- 

Ú86 349 
Postage 6d. per valve extra. Any Parcel 
Insured against Damage in Transit 8d. extra. 

Any O.O.D. Parcel 4/3 extra. 
Oetce address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON 
LONDON, N16 

Get your copy NOW... 

"PRACTICAL WIRELESS" 

RADIO AND TELEVISION 

REFERENCE DATA 
Contains full details of colour codes; 

everyday formulae, for calculating the 
values of biasing components, potential 
dividers resonance, gain, etc.; aerial 
dimensions; a quick frequency -wavelength 
conversion table; stations and frequencies; 
common symbols and abbreviations; noces 
on amateur radio and a list of call -sign pre- 
fixes; communication receiver I.F.s; wire 
and cable data; battery equivalents; valve, 
transistors and picture tube pin connections, 
bases, ratings and equivalents. Illustrated. 
10s. 6d. FROM ALL BOOKSELLERS 

or, in cost of difficulty I Is. 6d. by post from 
GEORGE NEWNES LTD., Tower House, 
$outhampton Street, London, W.C.2. 

RADIO BOOKS 
TELEVISION & RADAR ENCYC. 

Publi.ned Prier 301 -. Book Bargain 9/6 
INDUSTRIAL TELEVISION 

Published Price 15/ , Book Bargain 4/8 
STEREO FOR BEGINNERS /8 
Hl -FI FOR BEGINNERS 8/6 
SOUND A CINE FOR BEGINNEgsRS 8/8 
AUDIO 

about Loudspeakers by Briggs 9/8 
CABINET Handbook by Briggs 8/6 
AT A GLANCE Valve and T\ 

Tube equivalents 4/- 
OSCILLOSCOPE. Book 546 
USING an Oscilloscope 7/- 
OSCILLOSCOPE Equipment 5/8 
MULLARD elects. for Audio Amp. 7/ 
MULLARD Ref. Transistor Circts. 13/16 
EXTRA Equipment rape Recorder 6/6 
TRANSISTOR Circuits for Radio 

Control of Models 
SERVICING Translator Receivers I- 
ELECTRONIC Novelties 516 
ELECTRONIC Gadgets 5/- 
RADIO Valve Data "Wireless World "8 /6 
BEGINNER'S Guide to Radio. 

end Edition 9/6 
MODERN Transistor Circuits for 

Beginner. 8!: 
ABC of Translators 5/8 
ABC of Ultra Sonies 5/§ 
ABC of Magnetism 5/ 
>DC of Missile Guidance 5/6 
All books Include postage. List S.A.E. 

SELRAY BOOK CO. 
60 ltAl'Es HILL, il. \l'ES, BROMLEY 
KEN')'. 'l'ti. HUltstway PIS 

2 METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as low as 42/6 
complete kit (by post. carriage and 
Packing, 2/6 extra). Tuning range 
70-150 Mo /s. Stamped addressed 
envelope for free copy of literature 
and full details. Newcomers to 
Short -Wave Radio ask for details of 
the famous "Globe -King" kits and 
receivers. Home and Overseas Sales. 

JOHNSONS (Radio) 
St. Martina Gate, Worcester 

Football Pool Computer 
Novel low -cost circuit for forecasting 
Analogue Computer. Multiplication and 
division by electrical analogue. Simple 
dembnstratlon of computer princißlee. 
Hotte above circuits for 3/6 post free. 

Noughts and Crosses Machine. 11411 cir- 
cuit and instructions for our fabulous design 
3/6. Cannot be beaten! 

Multimeter Kit. 18,000 o.p.v. 26 range kit 
with Weston LOttA meter, only 61 -. (2.5A 
range 4/- extra). Stamp tor details. 

Multimeters. TK20A, 1000 o.p.v.. 33/-. 
post 1/6; EP1OK 10.000 o.p.v., 89/6 post 118; 
EP3OK, 30.000 o. v.. 95/8, post 2/ ; EP50K. 
60.0110 o.p.v., 1 -, post 2/6. Illustrated 
Iea)et on reques. 

Audio - hF. - R.F. Oscillator. Simple 
square wave circuit giving output at audio 
and radio frequencies up to 1.6 Mc /s. For 
rapid "dead" set testing, morse ractice etc. 
Variable amplitude. Basic kit ofptranaietore. 
condensers, resistors, tag strips, pot. switch 
knob. Price 101 -, post 1/ -. with circuit and 
instructions. 
Precision Wlrewound Resistors 1W, 
1 ohm to 61C 1% 8/ -1 to 20K 4/3; 8% add 3d. 
Your value wound to order. 

High Stab Resistors. iv/ 1% 2/-. Full 
standard range 10 ohms to 10M plus many 
special multimeter values. 

PLANET INSTRUMENT CO. 
26 DOMINION AVENUE, LEEDS 7 
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SEMI -AUTOMATIC "BUG" SUPER 
SPEED MORSE KEY 7 adjustments, 

precision tool- 
ed, speed 
adjustable, 
30 w.p.m. to 
as high as desired. 

Weight 211b, 
Price £4.12.8. 

post paid. 
LIGHT SENSITIVE SWITCH, 

Kit of parts, including ORP .12 Cad- 
mium Sulphide Photocell. Relay. 
Transistor and Circuit. etc., price 25/- 
plus 2/6 P. & P. ORP .12 including 
circuit, 10/6 each, plus 1/- P. & P. 

TRANSISTORS 
0C41 71- 0084 10!- GET573 12/6 
0045e 5/. 0C139 12/- 20110 17 /8 
O071 5/. 0C140 19/- 2N458 EO /- 
0072- 7/- 0C171 10/6 SB345 7/6 
0073 6/- 0C200 10/6 AC107 14/6 
0075 7/- 0C201 21/- ÁF114 11 /- 
0076 8/- 0C203 14/- AF115 10/6 
OC77 91- GET104 6/- AF116 10 /- 
0081' 8I- GET105 10!- AF117 9/6 

*Available in matched pairs. 
SIEMENS SEALED HIGH SPEED 

RELAYS 
IH6A. 2.2 ohm +2.2 ohm, new .. .. 12/6 
H69B, 50 ohm +50 ohm, new . .. 12/6 
H96C, 145 ohm+ 145 ohm, new .. .. 12/6 
6960, 500 ohm +500 ohm, new .. .. 12/6 
1196E. 1700 ohm 1700 ohm. ex- equip... 1616 

BUILD AN EFFICIENT STROBE UNIT 
FOR ONLY 37/6. 

The ideal instrument for workshop, lab. or 
factory. This wonderful device enables you 
to "freeze" motion and examine moving 
parts as stationary. We supply a simple 
circuit diagram and all electrical parts in- 
cluding the NSP2 Strobe tube which will 
enable you to easily and quickly construct 
a unit for Infinite variety of speeds, from 1 
Hash in several seconds to several thousands 
per minute. New modified circuits bring 
price down to 37/6 plus 3/- P. & P. 
NSP2 ('V2296 STROBOTRON FLASH - 
TUBE made by Ferranti. brand new. I.O. 

_ base. Price 15/ -. P. & P. 1 / -. 

VARIABLE rd.,o.o 
VOLTAGE 1LT 
TRANSFORMER Post Paid 
Input 230 v. A.C. Output 
0-260 v. at 1 amp., fully 
shrouded, new. Also available 
2.5. 5, 8. 10. 12 and 20 amp. 
Write for details. 

Insulated Terminals 
available in black, red. 
white, yellow, blue. New 
15/- per doz. P. & P. 1 /-. 

D.C. AMMETERS 
0 -15 amp. D.C. M -Coil 2ín. round .. 12/8 
0 -5 amp. D.C. M.I. 21ín. round .. . 11/6 
0-500 Microamp. sub -min. 1íin.. die. 

Scaled 0-1 milhiamp. .. 
Postage extra. 

SERVICE TRADING CO 

PADGETTS RADIO STORES 
OLD TOWN HALL, KNOWLER HILL, 

LIVERSEDGE, YORKS. 
Telephone: Cleckheaton 2868 

Blingle Phase 230 V. 1400 r.p.m. I h.p. motor 
feri Ch pulley. 281-.. Less pulley, 24/ -. Fully 
ISuaranteed ex- washing machine. Carr. 8/6. 
One Sixth H.P. Motor 15/-. Post 6/9. 
Hew Indicator Unit. C.R.T. 100. Complete 
with two tubes, type VCRX393 and VCRX298 
plus 21 small valves. Relays removed, 57/- 
or less valves 32/ -. Carr. 10/ -. Sorry no 
details on the unit. 
New Boxed Test Set. 100 only. Type 350. 
complete with meter and case. No details. 
37/8. Post 6/9. 
'Pew Condenser Parcel,. Mixed. Send 
481. Post paid. 
New Hin. speaker with built in tweeter. 
15 or 3 ohms. 28/8. Post paid. 
R.M. Speakers, all 3 ohm, ex -TV Sets. 
6ín. round, 6 x 4in. and 51n., 31 -. Post 2 / -. 
6 for 20/ -. Post paid. 8ín, round, 6/-. Post 
2/ -. 7 x 41n. 5/ -. Post 2! -. 

VALVE LIST 
Ex equipment. 3 months guarantee. 

All Post Paid. 

C(2 
BY51F80 

EB91 
EL38 
EF91 
6F1 
6F14 
6F15 
6LD20 
10C2 
,IOF1 

1ÓP14 
20131 . 

1/8 
2/- 

2/8 
4/6 
94. 
5í- 

9d. 
1/- 
5/- 
5/- 
51- 
5!- 

5/- 
5/- 
2l- 

20L1 5/- 
20P3 4/- 
20P4 8/8 
20P1 4/- 
U 801 8/8 
1.1281 5/- 
U 232 5/- 
U329 5/- 
KT36 5/- 
KT66 8/- 

6B6GT 8 
6K25 5/- 
6P25 3/8 

.P33 8/- 
PL81 

PL38 
PY80 
PL82 : 

PL83 
PL33 
PY81 3/- 
PY82 ' 3/- 
PCF80 4/- 
PCC84 4/- 

1T41/ 1%9 
12AT7 3/- 
6CH8 1/6 

ß18 3/ 
ARP12 P12 

8/- 
3!- 
3/- 
3/- 
3/- 

TF50 L. doz. 8/ -; 6E71/3, doz 10/ -; 6V6 1/9, 
oz- 181- 6K8 2/9. doz. 18 / -. 

Send S.A.E. for rare valve enquiry. 
Hreaking. up Mark IH Type 19 Sets. 
Meter, 500 micro -amp., 5 / -. Post 1/9. Jack 
Socket L -. Post 6d. Doz. 10/-. Post paid. Jack 1/6. Post 6d. Toggle Switch Metal 
ed. Post 6d. Doz 10 / -. Post paid. Relay 
Type ype 3000 1/9. Post 1/9. Doz. 20 / -. Post paid. 

Any other spare send 2/- plus post to cover. 
Sets. 13 channels. Untested but com- 

pete. 14in. 30/ -. 17ín. 50/ -. Carr. 10/ -. 
well packed but sent at owner's risk. 
Reclaimed Tubes. Six months guarantee. 
141n. Mullard and Mazda 17/h Carr. 7/6. 
71 n. 30/ -. Carr. 7/6. 

ULTRA VIOLET BULBS 
Easy to use source of UV tor dozens of prac- 
tical and experimental uses. 
12 volt 36 watt AC /DC SBC 8/8. P. & P. 1! -. 
12 volt 60 watt AC /DC SBC 8/6. P. & P. 1 / -. Transformer to suit the above: Input 200- 
240 A.C. Output 12 Volt A.C. 36 watt. 18/8. 
P. & P. 2/6. Input 200 -240 A.C. 12 volt A.C. 60 
watt, 22/6. P. & P. 3/6. 

Set of four colours FLUORESCENT Paint. 
Orange, Yellow, Green and Red. in +oz. tins. 
Ideal for use with the above Ultra Violet 
Bulbs. 9/6. P. & P. 1/6. 

1.N DE GRAAFF ELECTRO- STATIC 
GENERA'T'OR, fitted with 
Motor drive for 230 v. A.C. 
giving a potential of approx. 
50.000 volts. Supplied absolu - 
tely complete. including 
accessories for carrying out 
a number of interesting 
experiments, and full instruc- 

tions. This instrument 
is completely safe, and 
ideally suited for School 
demonstrations. Price 
£6.8.0, plus 4/- P. & P. 

A.C. VOLTMETERS 
0 -15 v. A.C.M.I. 21in. F.L. 12/8 
0-200 v. A.C. Rect. M- Coil 31in. Type W23 45/- 
0 -300 v. A.C. M.I. 211n. F.L. .. .. 22/6 
0 -300 v. A.C. Rect. M -Coil 211n... 29/- 
0-300 v. A.C. Rect. M -Coil 3 +1n. type W23 55/- 

A.C. AMMETERS 
21/- 0-1, 0-5, 0 -10, 0 -15, 0 -20 ampi F.R. 281n. dia. 

All at Sl/- each. 

All Mail Orders. Also Callers at 
47-49 High St., Kingston -on- Thames 

Telephone: KINgston 9450 

A.R.R.L. AMATEURS RADIO 
HANDBOOK 1964 

New Edition 38/ -- Postage 2/6. 
Ht -FI Year Book 1964. 10/8. Postage 1 / , Beginners Guide to Radio, new edition, 
8/8, postage 9d. 
Diode Circuits Handbook by Rufus 
Turner. 181 -, postage 1/ -. 
Radio Amateurs Examination Manual 
by R.S.G.B.. 5! -, postage 6d. 
British Transistor Directory by Bradley. 
8 /8. postage 6d. 
Guide to Broadcasting Stations by W.W. 
new edition, 5/ -, postage 6d. 
'transistor Amplifiers for Audio Freq- 
uencies by Roddam, 45/ -, postage 2/ -. 
Teach Yourself Radio Servicing by 
Butterworth, 10/6. Postage 1 / -. 

UNIVERSAL BOOK CO. 
12 Little Newport Street London, W.C.2 

(adjoining Lisle Street) 

KITS 
Top Band Receiver (also medium 

wave BC) 

£1 0.0.0 
Top band transmitter (8 watts) 

£1 4.0.0 
NOMAD car radio (I watt 

output) 

£6.19.6 
Also transistors 
[AF from 316; RF from 6e -] 
components. S.A.E. list. 
Transistor power supplies from 

ENQUIRIES WELCOME WELCOME ABOUT 
ALL TYPES OF KITS, Write in to: 

NORCOL LTD. 
147 London Road, Yorktown 

Camberley, Surrey 
Tel: Camberley 3743 

Personal Callers only: 9 Little New- 
port St., London, W.C.2. Tel. Ger 0576 

(off Leicester Square) 

RES /CAP. BRIDGE 
3916f6 

Checks all types of resistors, condensers 
6 RANGES 

Built in I hour. Direct reading 
READY CALIBRATED 

Stamp for details of this and other kits. 

RADIO MAIL (Dept. F) 

Raleigh Mews, Raleigh Street Nottingham 

FAMOUS FOR THIRTY YEARS for 
SHORT -WAVE EQUIPMENT si QUALITY 

W.A.C. SHORT -WAVE 
KITS 

A.A.C. were the original suppliers of Short - 
Wave Receiver Kits for the amateur con- 
structor. Over 10,000 satisfied customers- 

including Technical Colleges, Hospitals, 
Public Schools, R.A.F., Army, Hama, etc. 

IMPROVED 1964 RANGE 

1 -Valve model "CS ", complete kit, Price 34/6 
Customers say: 'Definitely the beet one - 
valve S.W. kit available at any price.' This 
kit contains all genuine Short -Wave com- 
ponents, a drilled chassis, accessories and full 
instructions. Ready to assemble and. of 
course, as all our products, fully guaranteed. 
FULL RANGE of other kite still available 
Including the famous model 'K', price 77/- 
Before ordering call and inspect a demon- 
stration receiver or send for a descriptive 
catalogue and order form to:- 

"H-A.C." SHORT -WAVE PRODUCTS 
(Dept T,B.), 44 Old Bond St., London W.1 

www.americanradiohistory.com

www.americanradiohistory.com


November, 1964 PRACTICAL WIRELESS 701 

C i ?yli 1rAt r 8 Ar,.____:,,___ ,'4 . A -- - __- L= -, : , It C/44 ip so iF IF SS . um 
f./ TEL: TEM 1189 Dept. P.W.18 2 . 4 EARLHAM STREET W.C.2. 

Near Cambridge Circus. A few minutes' walk from Leicester Square or Tottenham Court Road Underground Stations 
HOURS OF BUSINESS: 9 to 6. Saturdays 9 to I. OPEN ALL DAY THURSDAY 

CRYSTALS ! ! ! CRYSTALS ! ! ! CRYSTALS ! ! ! 

WE ARE NOW UNDER NEW MANAGEMENT AND WISH TO ASSURE READERS THAT 
THEIR ORDERS AND ENQUIRIES WILL BE DEALT WITH PROMPTLY AND RELIABLY 
We have a large and varied range of 10X, 10X1. FT241 and FT243 types and will be pleased to send you our current list cn request 
(SA E. preferred). Below are just a few of the many useful IOX crystal frequencies in stock. 

5840 5842 5865 5870 5875 5880 6000 6010 6015 6020 

6021 6040 6050 6070 6076 7730 7840 7850 8001.43 8007.69 

8021 8036 8090 8091 8092 8103 8104 8110 8790 - 
most of stock frequencies including the above ere offered at Si- each. A special discount o 20% (41- in the Lj on all orders for 
crystals in these ranges amounting to 251- and over. Allow 6d. per xtal, P. & P. 

Also In stock at IO'. each: 2 Mc /s, 3 Mc/n, 4 Mc /s, 5 Mc /s. IS'- each, I M /c, 500 kc /s. 

Sockets for all above types 113 each, universal (tin, or fin.) 21.. 

Miniature twin crystals in glass envelope wire ended, 5f. each. 

10xacl 19887 5 and 19937 5 kc /s IOxac2 19987 5 and 20037 5 kc /s lOxec3 20087 5 and 20137 5 kc's 

Malice 20187 5 and 20237 5 ke /a Mead 20287 5 and 20237 5 kc /s 10xae6 20837 5 and 20437 5 acts 

IOcax10 (single) 31 5 kc/s 

HIGH SPEED IMPULSE COUNTERS 
By DAVIS, N "YNN and ANDREWS 

4in. dial and pointer registers up to 100 and 4 -digit 
counter, both manually re- settable. The drive to ` 

FOSTER VARIABLE 
Voltage TRANSFORMER 

Input 120 -250V. output 0-260 at 3 amps 
or 280 at 2 am s. Brand new In cylindrical 
pot size 6 :1n. }sigh plus lin. control knob, 
diem. elmn., weight 11 lb. 

Few Only £755.0 p. & p. 4/- 

DUBILIER "PULSPAK" 
CAPACITORS 

Latest type 1.000 mFd. 250 V.D.C. size 
411n., 20ín. diam. 

112/6 p. & p. 7 / -. 

FIELD STRENGTH 
METERS 

100 -150 Mots incorporates 0-1 mA meter 
1.S.5, telescopic aerial battery operation 
90 and 1.5 V. In black crackle case. 
7x.7x.71n. 351' p. a p. 2/0. 

SILICON RECTIFIERS 
Boor .LV.5s0mAout716each.1000P -LV. 

9/- each. P. ez Pill. each. 

L.T. TRANSFORMERS 
Pri. 246V. 5a 1'. ji, 

81n. 8/8. P. & P. 2/6. b:n. x 31::. 15/6. P. & P. 
2/6. 

T.S.R.3 RECEIVER 
Frequency range 16-85 meters. Complete 
with all valves £2.10.0. Carr. El. 

A.P.N.I. RADIO 
ALTIMETER 

Transmitter unit includes 2 x955 acorn 

Fl 
valves 

wobbul todr. 5/6. 
As 

& P. 2/6 

AERIAL WIRE 
100 yards plastic covered on drum. 10/8. a & P. 2/ -. 

FOOT SWITCH 
With 1 yard of cable and two pinned plug. 
5/+ P. & P. 1 /8. 

FOR CALLERS ONLY 
and varied quantity of odd types 

of valve's, many brand new, all at 1l -. 
each.:leuny other Items 

the counter 1s by en inverse escapement so that ' 9b ai 1e1 o 7. i 

there is no loading of the pointer mechanism when 
digits are changed. and adjustable pawls are 
unnecessary. 

X80 
p ,. 

Coil resistance 100 ohms for nominal 50 volt HIGH Sn: o REGISTER 

operation. but the device works reliably from 20 
volts at rates up to 10 impulses /sec. In circuit with 
a thyratron or neostron counting rates up to 1W I 
lm ulsea/seo are possible provided D lse width 1s 70 O/Att WVHN t ANDREWS I' 10_... 
restrloted to keep mean ourrent to 100 mA. 

iX Highly suitable as readout element for Geiger t10 "sae v' counters and similar devices where the pointer 60 - 

movement would give a clear impression ofchange 4/ so `yam in rate of count. 
Brand new in individually £4.7.6 `. 

sealed boxes P. & p. 2)6. - 
_ 

WIRELESS TRANS -RECEIVER _'" Ts Pt: IN ' ̀ p with power pack for 12V. input covers 40-7 ,Q +ai _ II 2 -8Mo /e and 240 Mc /e. V.H,F.1.F. used 
2i: 

( / 
:I 465 ke /s. C.W. or speech. Untested. in 

good condition, fully valved. 

WO £4.117.6 plus flp &p. 
I Aerialtvarlometere17 /6c plus 2/6 /6p p. & p 

2/6. 

6 -pin Power Connector 5/- each. P. & P. 11 -. 
Control box 10/- plus 2/- p. & p. 12-way connector lead 12/8 plus 2/- D. & D. 

- 

SELENIUM F.W. BRIDGE RECTIFIERS 
BRAND NEW WITH MASER'S GUARANTEE 

Plate size 71 N li x 711n. 18V max. Input 
E a d care D.C. out l amp .. 3/6 plus 1/- 

12 V.D.C. 112 amps .. .. .. 1 12 6 3/6 2; ., 8/8 plus 1/6 
12 2e .. .. .. .. 1 19 8 3/6 

4 .. 12/6 plus 1/6 
12 ,. 36 .. .. .. .. 3 19 6 7/6 

R .. .. 19/8 plus 2/- 
12 54 .. .. .. 3 17 6 7/6 
24 .. 18 .. .. .. .. 3 19 a 7/6 New and guaranteed transfer- 

mers suitable 
1 above, 

In 
appedu at 24 36 .. .. .. .. 5 19 8 7/6 

24 64 ,. ,. ,. .. 11 1.5 0 7/8 following voltages :3.4.5.8.8.9.10.12 
36 ,. 18 .. .. .. 5 17 8 7/6 16.18.20. .30. 

36 .. 36 .. .. .. .. 11 15 0 7/6 £ s d 

Plate size 4f x 4lln. 2 amps 1 5 6 P. & P 3/6 

12 V.D.C. 8 amps .. .. .. 19 6 210 4 1. 18 6 .. 4/- 

24 8 . .. .. .. 1 19 6 3/6 5 .. 2 6 0 .. 4/6 
36 8 ........ 2 19 6 3/6 10 .. 4 15 0 ,. 8/- 
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TEST METERS 
-= .r 

e Il 
1 ° I1 

f d f 
111 

1 

r 

ef 
I 

/ I 

j 

2.000 OHMS PER VOLT 
MODEL TP -30 Reads A 
and D.C. volts up 1 

Re- D t'. current r 5U A Re 
Milan, r to I Reg.; tap 
tame to 1µF;0 Decibels 
- 20 to .tn: Uutput luck 
for Audio meaeorements. 
size: 3¢ x 5 x 1¢in. 

63.19.6. 

20,000 OHMS PER VOL I 
MODEL TP -5S. Itea,6 
t u lip to 1.000 D.C. 
20,000 ohms per volt and 
A.C. at 10.000 o.p.c.; D.C. 
current to 500mA; Rets- 
canoe to 30 Mego.; Capaei- 
tape to 0.0µF; Decibels 
from -20 to +36. Size: 
3/ o5¢ x 1¢ in. 65.19.8. 

PANEL METERS 
- I l.O 1 

it ,ll 59/8 U rape 
D.C. 2¢ In. FI h ci la WS 
100 m oa ps D.C. !Iu 
F'lueh elreular 39/8. 40 amps. 
D.C. 2tn. Pipi. circular, 718. 
500 volts A.C. 2¢in. Flush 
circular, 25/ -. 

fl, 
Sr- 

' -- 
III( 

11111 

-.ale 

r -' ! 4a ` 
` B 

o p 

p 

DOUBLE BEAM 
OSCILLOSCOPE TUBES 

A 'saber purchaser of Type CV 
1596 e41111valent to Cneoor tIlll a J Oscilloscopes 
1. v a r ( i tq series) and 
Ha tle 4 Erskine (13 series) 
Listed L12. 
Brand new in Maker's 25 
crates (Carriage 51 -). I 

TRANSISTORISED MU- 
LATION TESTER. Oue 
handed opera( i4 - in, no crank- 
ing of generator. t testing 
voltage.. LOI 2:40 and 5(1U, 
to measure p to át10 
Megohn t r plete with 
eather carrying case and 
test leads. ONLY 217.30.0. 
lllustd. details on request. 

MOVING COIL STICK MIKE, 
complete with heavy desk 
stand, and screened lead. 
ONLY 59 /8 (poet 216). 

to O _ 
ACOS 3811 STICK MIRE with 
screened lead and table stand 
ONLY 3218 fpl t 1/6). 

CRYSTAL DESK MIKE with 
screened lead and ballt -in 
stand. ONLY 15/- (post 116). FREQUENCY A.C. 

VOLTMETER. A First Grade 
Moving Iron Instrument with 
Sin. Mirror Scale, reading up 
to 150v. A.C. at 400 and 
1,200 -2.400 cycles. In sub- 
etantial Oak case with 
removable lid overall size 
81 x 8; x 514, Made for the 
Air Ministry by Everett 
Edgcumb and in perfect 
order. Brand New and Un- 
used. ONLY D. Can also be 
supplied for 50 cycles, use 
either 0.150 or 0 -300 volts. 

SUPER CRYSTAL STICK 
MIKE complete with heavy 
desk stand neck cord, and 
screened lead. ONLY 49/6 

t 2 /S). (post 

VARIABLE VOLTAGE TRANS - 
FORMERS. Fully shrouded. 
Input 230 v. A.C. 50/60 cycles. 
utput 0 -200 V. 2.5 amps, type 

55.17.5. 5 amps. type se 
10 am type a 116.10.0. Brand 
new import, fully guaranteed. 
Immediate delivery and service. 
Illustrated details on request. 

80,000 OHMS PER VOLT 
MODEL 500. Reads voltages up 
to 1,000 D. C at :50.000 ohms per 
volt and A.C. at 15.000 o p.v.. 
D.C. current to 12 -.raps. Reels- 
tance to 60 Step.; Decibels 
from -20 to +56; Incorporates 
Internal buzzer for audible 
warning of direct choice and 
blocking condenser for A.F. 
output measmmments. Size 
3 5/16 X 6 5/16 x 2I in. 18.19.6, 

15 OHMS P.M. SPEAKERS. 
Special Heavy Duty 121n. 
&6.O. 
Wharfedale W12E0 12in. 
for Lead Guitare, 210.10.0. 
Wharfedale W15E0 15 ìn. 
for Bass Guitars, 517.10.0. 
121n. wedge type speaker 
cabinet, 22.17.8- (Please 
add 51- Carr. all items.) 

SPRAGUE CONDENSERS. 
Metal cased, wire end. New 
0.1 nrb'd. 1,000 volt and 
0,1 mud. 50 volt, 7/6 per 
dozen. Sp clal quotes 
for quantities. 

20/- CONSTRUCTOR'S PARCEL. 
Assorted colours wiring wire, 
solder, resistors, condensers 
volume controls, tag panel. 
ALL NEW (post 2/6). 

CONDENSERS. 100 assorted 
mica and silver mica. NEW 
10 / -, 

RESISTORS. 100 assorted 
values, our choice. New 7/8. 

LINEAR AMPLOIERS. LG34. 4 watts, size 84 x 44 x 2 #in. high, 65.5.0. L45A 
5 watts, size 7 x 7 x 51st. high, 25.19.8. Protective cover. 12 /9. L5/55 5 watts 
stereophonic, size 104 x 8 x bin, 212.12.0, cover with carrying handles 25/ -. 
"Dlatonic" 10 watts Ili-F1 Ultra Linear Push-Pull, size 9 x 7 x 6¢in. high. 
112.15.0. Cover with carrying handles. 19/6. L1/10 10 watts HI -Fi Ultra Linear 
size 9 x 7 x .sin high, 213.13.0. Cover with carrying handles, 19/8. "Conchord" 
30 watts Hi -Fi Ultra Linear size 12¢ x 9 x n high, 118.18.0. Cover with 
carrying Codlee. 

with carrying 
50 watts les, UltraAll 

amplifiers 
6ialhigh. 

32/8. All ampllBere for normal A.C. 128.2.0. ex s with carrying n 
request. mains, and ex stock. Details on request. 

HETERODYNE FREQUENCY METERS TYPE LM14. Frequency range 
125- 20,000 kc /s In 2 baud. This is the United States Navy Model of the well 
known BC221 Frequency Meter, but has many additional features which loereas- 
Its usefulness. Voltage stabilisation circuits and Crystal control ensure extreme 
accuracy and In addition it is fitted with an Internal Modulation switch to allow 
use as a Signal Generator. Site only 8# x 8 x NM. Full information on request 

HARRIS ELECTRONICS (London) LTD. 

138 GRAY'S INN ROAD, LONDON, W.C.I 
Telephone TRmiae <s 7927. Please include carriage coat on ALL dents 

Open until 1 pan. Saturdays. We are 2 mina. from High Holborn (Chancery 
Lane Station) and 5 mias, by bus from King's Cross 

"Ttipletoae" Convertible Amplifier. else 10 x 3 x gin. high. 4 watts output 
matched for 2 -3 ohms, OR 2 amplifiers can be coupled together for STEREO 
18.19.8 

"Tripletone" F.M. Tuner, else 11 X 8 X 31st. high. Coverage 86.104 Me /e. 613.19.8 
=powered). or 215.14.8 (self powered). Details on request. 

BBC2 (625 LINE) TV AERIALS 

The PG1NCHnfte/ 

HOLE PUNCHES 
Instant Type r diameter 
Screw -up Type 

diameter Toggle switch 

B7G 
BSA, B9A... 

11" 

I{" diameter Int. Octal... 

139G. 
, 

6110 ea. 

8'6 
816 
9/- 
9/6 

1012 
10/8 
I1/8 
13/4 
I6/2 
I8/IO 
21/8 
24/4 
33'2 

Complete Set [9.3.6. 
No extra charge for postage and packing 

in the U.K. 

Oliver & Randall Ltd 
Dept. 7 

7 KELSEY PARK ROAD 
BECKENHAM, KENT 

Tel.: Beckenham 8262 

EXTERNAL MAST 
MOUNTING ARRAYS 

9 element 45/ -: 11 element 55 /-: 
14 element 62/6 WALL MOUNTING with ('RANKED 

ARM. 9 element 80/-: 11 element 87/8: 
14 element 75/ -. CHIMNEY ARRAYS with LASHINGS, 9 element 72/ -: 11 
element 80 /-: 14 element 87/8. LOFT ARRAYS, 7 element 32/8: 11 element with TILTING ARM & 4 ELEMENT GRID REFLECTOR 82/8: 14 element ditto, 70 /-. Co -ax. Plugs. 1/3. Low Loss 
Co -axial Cable, 1/6 Yd. 

BBC ITV F.M. AERIALS 
B.B.C. (BAND I). Tele- 
scopic loft 21/ -. External 
S/D 30 / -. 
I.T.V. (BAND S). 3 Ele- 
ment loft array 25/ -. 5 
Element 35/ -. Wall mount- 
ing, 3 Element 35/ -. 5 
Element 45/ -. 
COMBINED B.B.C./I.T.V. 
Loft 1 +3, 41/3: 1 +5. 48/9. 
Wall mounting 1 +3, 58/3: 
1 +5. 63/9. Chimney 1 +3. 
63/9: 1 +5. 71/3. 

I'. M. (It: \ND 2). Loft S /D. 12/6. "H 
30/ -. 3 Element, 52/8. External units 
available. Co -ax. cable 8d. yd. Co -ax. 
Plugs. 1/3. Outlet boxes. 4/8. Dipleçeer 
Crossover Boxes 12/8. C.W.O. or C.O.D. 
P.P. 3/ , Send Sd. stamps for Illustrated 
lists. 
K.V.A. ELECTRONICS (Dept.P.W.) 
3b. Godstone Road, Kenley, Surrey 

CRO 2527 

Lyons Radio Ltd. 
3 Goldhawk Rd LONDON W.I2 
POWER UNITS. Input 200 /250 v. A.C. 
mains, ex -Air Ministry, 2 types available 
both housed in metal instrument cases 
19 x 7 x llin. deep for rack or bench mount- 
ing. Special features include 2 section filter 
giving high degree of H.T. smoothing paper 
condensers used throughout, input and 
output fused, everything conservatively 
rated and well built. 
'l'y'p' 3, Output approx. 220 v. smoothed 
D.C. at 80mA. and 6.3 v. A.C. at 4 a., fitted 
with 
ONLY 

0 /300 

47/8. 

v. and 0/150 milliammeter to 
indicate output volts and current. PRICE 

Type 234. Output . 220 V. smoothed 
D.C. at 110 mA. and 6.3 v. A.C. at 4 a.. fitted 
with 0/300 V. meter and switch to indicate 
input and output volts. PRICE ONLY 65/- 
or less meter ONLY 57/8. Carriage any type 
12/8. 
tions, 

Pl4/ 

-. 
ugs to fit Input and output termina- 

RESISTANCE. & COPPER WIRES, 
Eureka, Nickel Chrome, etc. Enamelled, 
Tinned, Cotton covered etc. Send stamp for 
list. 
HIGH QUALITY 5 WATT AMPLIFIER. 
For 220/240 v. A.C. mains or 6 v. car battery. 
Separate gram and mike inputs. Quality 
output transformer for 3, 8 and 15 ohm 
speakers. Fully enclosed in metal case 
9 x 8 x 6/n. As new and unused, case may be 
slightly store soiled supplied complete 
with valves and tested. REAL SNIP, 
ONLY 87/6. pout 5/ -. (Vibrator, required only 
for 6 v., 7/8 extra.) 
PROGRESSIVE SHORT WAVE 
RECEIVER. Specially designed kits em- 
ploying plug -in coils with exceptionally 
clear wiring diagrams and instructions to 
enable even the very beginner to construct 
a short wave radio with every confidence of 
success. A second and then a third valve can 
be added, the chassis supplied being punched 
to take all three stages. Can be operated 
from dry batteries or from a simply con- 
structed mains power unit. Price 32/8. 
Cost of all parts to build the I valve 
S/W Radio including one coil 40 /100 metres 
only 35/ -, post 2/ -. 1/2 valve conversion stage 
7/8. 2/3 valve conversion stage- 10/ -.' Extra 
plug -in coils to cover 10/23, 20/40, 100/200. 
200/450 metres, 4/- each. Plans supplied 
separately 1 /6. 
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Head Office and Warehouse: r' ( ` pp 7 Retail Shop: 
44A WESTBODENS GROVE // 1 AEUO SEIN ICES? LID. 85 TOTTENHAM COURT ROAD 
LONDON WO LONDON W.1 
Tel PARK 5641/8/8 Please sen, a0 correspondence sau Hall Order to the Bud Office TeL: LANgham 8403 

0A2 8/- 
0B2 81- 
OB3 8/- 
003 6/- 
003 6/- 
1A5GT 6/. 
L47GT 8/- 
1AD4 7/- 
1B3GT 7/- 
1GOOT 7/- 
1H6GT 7/- 
1L6 17/- 
1N5GT e/- 
1Q5GT 8/- 
1E4 6/- 
1E5 6/- 
184 6/- 
185 4/6 
1T6GT 6/- 
104 6/- 

112A 7/- 
1X2& 7/- 
2CW4 12 /- 
2021 ó/- 
3A4 4/- 
SAS 7/- 

3Q3 5/6 
3Q5GT 6/6 
364 5/- 

4THA 14/- 
5E40 9/. 
óT4 8/- 
6040 6!- 
3040E 6/6 
51,40 8/- 
/MGT ó/- 
6Z3 6/- 
5240 ' 8/- 
6 /SOL2 10/- 
óA;1 BI- 
6A8 8/- 
SAB4 0/6 
6AF4 11 /- 
GAGS 2/6 

8A67 II/ 
8A1.16 101 - 
OAKS 6/6 
BAKE 7 
8AM5 2/6 
SAMS 4/- 
8AN5 10 /- 
8AQ5 6/- 
BAQ6 8/ 
SAES 6/- 
8-1870 22/8 
SATO 4/- 
6805 6/- 

6076 6/- 
608 6/- 
SBES 5/- 
81/06 7/- 
511.11 8/- 
8BK4 80 /- 
6BK7A 8/- 
SENS 7/- 
6BQ7A 8/- 
513117 11/6 
613101 5/- 
6087 16/- 
SEWS 9/- 
6BW7 9//- 
504 2/6 
SCSI] 6/- 
GCBS 6/- 
50D60 17/- 
SCalI 6/- 
SOLO 
BCW4 
5084 
BFO 
BF7 
61,80 
BF13 
60'17 
BP d3 
BF24 
6P-28 
GF33 
6.14 
0J5 

12 /- 
18/. 

SI- 
6/6 

818 
11 /- 
10 /- 

9/- 
6/- 

BJ7GT 7/6 
610 5/- 
6K8 8/- 
6K8GT 8/- 
BLOG 6/- 
61.18 8/- 

éÿiG éi- 
GSL7GT 6/- 
OSN7GT 4/8 
6U4GT 10/6 
608 ' 7/6 
eVO 9/- 
GV6GT 7/8 

6X6GT 6% 
(MG 8/- 
SEWS 7/- 
907 7/- 
10C1 10/- 
10C2 12/- 
10D1 7/- 
10E1 14/- 
IOF9 un- 
10F18 9/. 
lOL1 7/6 
10LD1110/- 
101'13 12/6 
1OP14 12/6 $0PL14 12/6 12A076T y5Á6 11/- 
12AH8 11¡- 

35LBGT 7/- 

12AQ5 7/35W4 6/- 

12AT6 61-- 
35Z6C:36Z4G T 8/- 

4/- 

12AT7 4/- 00E5 7/- 12AU8 6/- 
0O5 618 12AU7 6/- 0000 

I2AX7 6/-600D6026/- 
1213A6 6/-50L6GT 6/6 
12BE6 6/-85A1 26/- 
12807 8/- 85.42 8/8 
I217GT 7 6 900(1 25/- 
12K7GT 7/. 90CN 17/8 
12K8 10/- 807 9/- 
12Q7GT 5/- 829B 60/. 
19AQ1 6/- 832 20/- 
19BG80 7/. 866A 14/- 

20F2 15/- 
2ÚL1 14/- 
2011 14/- 
20P3 12/- 
20E4 14/- 
201'5 12/- 
25Á6G 9/- 
25LOGT 8/- 
25Z40 7/- 
2575 7/6 
25Z6GT 8/8 
28117 7/- 
30015 10 /- 
30017 12 /- 
30F5 9/- 
30L17 13 /- 
30012 10/- 
30P19 14/- 

931A 
954 
955 
956 
957 
938 
959A 

763 
6080 
6146 
0001 
0002 
9003 
AZ1 
AZ12 
AZ31 
A141 
CDC 

60/- 1)1.73 12/- 
5/- 1)1.92 6/- 
8/- D1.95 5/8 
2/- 0L90 6/- 
5/- DM70 6/- 
4/- 11Y80 7/- 
8/- DYBO 8/- 

10/- E8800 14/- 
25/- EABC80 6/- 
27/0 EAF42 8/6 

4/- EB41 6/- 
6/6 EB033 7/- 
9/- EBC41 7/- 
9/- E11081 8/8 
9/- EBFOO 6/6 
8/- EBP83 7/6 
8/8 EB1/89 6/9 
61- 1400 8/- 

FIRST QUALITY 
FULLY GUARANTEED 

VALVES FOR EX 
STOCK DELIVERY 

CBL1 16/. E088 
CI V3 9/- E090 
0Y31 6/6 ECC/1 
D.4C32 7/- ECC32 
DAF70 7/-EC040 
DAM 4/6 E0084 
DAF92 6/- ECY;86 
DAP96 6/- ECC88 
0F66 6/- ECF80 
D172 7/- ECF82 
DF91 3/- ECF86 
DF90 6/- ECH21 
1)K91 6/- EC1135 
DK92 7/6 E01142 
111496 7/8 B01181 
DL88 12/- EC:HBS 
DUOS 10/- E01.80 
1)L60 12/6 ECM') 
DL70 7/- ECL83 

12 /6 

4/- 

6/6 
6/6 

17/8 

11 /- 
10 /- 
101 - 

6/- 
7/8 

7/8I 
9/ 

ECL86 9/- GM 10/- TTI2 60/- 
EF37A 8/- 07,34 10/- TT15 36/- 
EF30 6/- KT66 16/- T'f21 82/- 
EE40 9/. ET88 20/- TT'2'2 32/- 
E1,41 7/6 N78 16/- 035 11/- 
E1''42 8/- N8P1 26/- 026 11/- 
E1'54 8/-NSF2 22/- 0191 11/- 
EF55 8/- OCP71 24/-11251 12/6 
EF80 6/- ORI'12 12/- 0281 18/- 
EF83 10/- ORP00 10/- U282 14/- 
EF85 e/- PO86 12/- 0301 12/- 
ESSO 8/- PC88 12/- U403 7/- 
EF89 4/6 PC97 9/- U801 181- 
E5'91 4/- PCT784 6/8 U4020 7/8 
EF93 4/9 PC085 7/- UABC80 6/8 
EF94 8/- PCC68 10/6 UAF42 8/- 
E1'95 6/- P0089 10/- 011041 6/6 
EPOS 10/- PCC189 10/- UBC81 7/ 
EF183 8/-PCF80 8/-11111/60 8/6 

UBP80 7/- 
1'111t21 11/- 
UC'C84 9/- 
L'CC85 8/6 
UCFBO 9/8 
Ulla21 8/6 
001142 -/6 
001481 7/- 
UCL82 
UCL83 
1'F41 
UF42 
1'180 
U1,65 

EF184 8/- PCl/82 7/- 
EFP00 10/- PCF84 8/- 
E1.33 12/6 PCF86 8/- 
EL34 10/- PCF601 10/- 
ELIO 17/8 PCF802 10/- 
E141 7/- PCF800 13/- 
E142 8/- PO1.81 10- 
E1,81 8/6 PCL82 6/6 
EL84 6/- l'CL83 8/8 
EL85 8/- 001.84 7/- 
ELM 7/8 PCL85 8/- 
ELM 6/- P01,86 9/- 
ELO22 8/- P1.36 816 
EM31 6/- PL38 16/- 
F.M34 9/6 PLO) 7/- 
EM80 6/8 P1.82 5/8 
E1181 7/6 PL83 8l- 
EM84 8/- PL84 8/6 
E3185 9/- PL600 16/- 
E3187 7/- PY31 7/- 
EN31 10/- PY33 9/- 
E1132 10/- PY81 6/6 
EY51 7/. PY82 6/- 
EY81 8/- PY83 8/ 
s1Y83 9/6 PY88 8/8 
EY86 8/- PY800 8/8 
E7.80 5/6QQVO3.10 
F.y.81 4/8 36/- 

17/8 
7/6 
6/8 
7/- 

ÚF86 10/- 
110'89 8(- 
ÚL41 7/8 
01,84 8/- 
01180 7/- 
UU5 8/- 
0Ú10 8/- 
ÚY'21 
UY41 6/6 
UY85 5/- 
W81M 6/- 
X65 5/8 
X86 8/- 
X79 16/- 

TRANSISTORS 
0C26 8/. 0076 5/- OC]39 12/- 
0Cä8 17/8 0071 6/- 0C170 8/- 
0035 16/- 0072 /- 00171 8/- 
0042 8/- 0075 /- 00204 10/6 
0044 6/.0076 8/- 
0041 5/- 0077 8- 
Sets of two matched 0081 and one 
0081D, 12/6 
E.C.A. 2N410 (0045) 8/6 

2N412 (0(.44) 8/6 
G,E.C. GET116, 7/ -; GET573, 20/- 
Matched pah of DET573, 85/ -. 

H1CRO-ALLOY: MAT101, 8/6; MAT121 
9/8; T1166 (similar W MAT101) 8/, 

BLMICONLUCTOR RECTIFIERS 
(Half save diode.) 
RY100 800p.1.v,. 450mA. Silicon 7/- 
BYZIO, 800p.1.v., lampa Silicon 7/6 
GJ3M, 200pJ.v., 400 /800mA, Germ. 3/6 
CUM, 300p,Lv., 400/800mA, Germ. 8/8 

ZENNER DIODES '' watte dissipation. 
V117 (7.00); VR9B (9.0v); VR19B (10v): 
V12425B (4.25v); VR47511 (4.75v); 
VR52lB (6.260); VR575 (5.75v); 
V11.625E (8.26v);-all at 6/6. 

CATHODE RAT TUBES 
VCR139A 23/-; V01197 80 / -; 
091) or 09J 8/ -; 501'1 80/, 

DIODES 
CG1OE 1/6 0A70 2/- OAS° 318 
C83A 12 /6 0A79 2/3 GA203 0/- 
GEJC54 5/- OA81 2/- GA211 7/8 
When sending euh with order, pleas* 
include 2/6 in 6 tor postage and handling 
WRITE IN FOR NEW VALVE 
CATALOGUE 
MINIMUM CHARGE 1/8. 

FRE TO A l HB / T/ O US ENO/NFER S - THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative t56 -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 B1.E.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee 
"NO PASS -NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. If you are 
earning less than Las. a week, send for- your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng.. 
Electrical Eng.. 

Ciell Engineering. 
Radio Engineering. 

Automobile Eng.. 
Aeronautical Eng.. 
Production Eng.. 
Building, Plastics, 
Draughtsmanship, 

Television. etc. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 
A.M.I.MecIt.E. 

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

A.M.I.M.I. 
A.I.O. B. 

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

A. M.Srit.I.R.E. 
City A Builds 

Gen. Ceri. of Education 
Etc., eta 

ÉQ;pMENT 
Basic Prattial red Theere. 
tic Courses fer beginners in 
Radio,T.V., Electronics, Etc.. 
A.M.Brit.I.R.E. City A Guilds 

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

Practical Radio 
Radio A Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

INCLUDING 
TOOLS! 

The specialist Elec- 
trodes Division of 

NOW offers you a 
real laboratory train- 
ing at home with 
practical equipment. 
Ashler details. 

B.I.E.T. 
SCHOOL OF 
ELECTRONICS 

POST COUPON NOW f 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE /2I ), 29 Wright's Lane, London, W.8 

Please send me your FREE 156page 
"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME .._.....,...- 

ADDRESS 

SUBJECT OR EXAM SE/21 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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We supply from stock most of 
the components and items speci- 
fied or circuits published in this 
and other magazines and radio 
books. Let us quote for your 
circuit, first grade components 
at realistic prices. 

All Parts in Stock for the 
following PW Designs. 

PW -6 Superhet. 
PW S.W. Converter. 
PW Beginners SW2. 
PW Transistor Inverter. 
PW Mains Power Pack. 
PW Build and Learn Series. 

Send S.A.E. 
with list of 
parts required 
for quotation. 

NEW VALVE, CRYSTAL TRANSISTOR LISTS FREE 
OUR STOCKS ARE FAR TOO VAST TO ADVERTISE -A CATALOGUE IS, THEREFORE, A MUST 

CATALOGUE 
86 pages fully detailed 
and illustrated with hun- 
dreds of new items and 
bargains. PRICE 2,6. l 

Post Paid. 

MAINS AND 
BATTERY 

RECORD AND 
TAPE DECKS 

All Decks Complete with Cartridges 
[5 16 6 
[6 19 6 
L6 10 0 
E6 19 6 
E8 19 6 
E7 19 6 
ES 0 0 
ES 19 6 

* BSR UA14 4 -speed Auto ... * OSR UAIS 4 -speed Auto ... * Garrard Autoslim Auto. ... * Unplugable Hd. Versn. Auto * Battery Autoslim ... ... * Stereo Version Auto. ... * SRPIO 4 -speed Single Player * SRPIO Battery Version ... * BSR GU7 4 -speed Single 
Player ... 15 0 0 * Garrard AT6 with Stereo 
Cartridge Autochanger ... £10 19 6 * AT6 Mono .. 110 10 0 * Collaro 2 -track Studio Deck EIO 10 0 * Collaro Studio 4 -track Deck E13 19 6 * BSRTD22 -track Deck . E7 19 6 

P. & P. 316 any type above. * 9 volt Starr, 45 r.p.m 3916 * 45 or 33 r.p.m. Starr 9V 8916 * 45 r.p.m. Garrard, 6V 351- * 4 -speed B.S.R. 9V 5 gns * Garrard 9V. 2- speed, 2 -track 
Tape Deck wich casette .. E l l 15 0 

P. & P. 216 any of above. 

NEW LOW PRICES 

MULTI-METERS 
Multi -range test 
meters featuring easy 
to read scales and 
provided with full 
operating instruc- 
tions, lead and bat- 
teries. Suitable for 
amateurs, designers, 
repair shops, all do- 
mestic uses. Full 
details and specifica- 
tion in our catalogue. 

PT34 I Kohm /volt El 19 6 
MI 2 E2 96 
THL33 2 (illus.) L3 IS 0 * EPIOK 10 79,6 * ITI -2 20 82,6 * TPSS 20 LS 19 6 * EP3OK 30 ES 10 0 * 500 30 E8 19 6 * EP5OK 50 E8 10 0 
EPIOOK 100 E9 19 6 * Leather Cases available. 

RECORD /REPLAY /ERASE TAPE 
HEADS 

Marriot Type 
R /RP /3 } track 
record/replay 
head and Mull- 

- and type TS 
erase head with 
mounting post. 
Bargain offer 

IS,- pair. 
P.P. 9d. 

TRANSISTOR POCKET RADIOS 
Ready to use, complete with Battery. 
Leather Case. Earphone. P.P. 2'- any 
type. Fully Guaranteed. 
6- Transistor De Luxe ... ... 6916 
7- Transistor Zephyr .. ... 79'6 
6- Transistor MW /LW ... 15.19.6 

TRANSISTOR PORTABLE 
TRANSCEIVERS 

9- transistor Portable Transreceivers. 
Supplied complete with leather cases, 
batteries, aerials, etc. in presentation case. 
Range up to 5 miles in favourable con- 
ditions. Sizes 6f x 3 x If inches. Superhet 
crystal controlled on transmit and receive. 

Price L21 Per Pair. P.P. 3'6. 

TRANSISTOR TRANSCEIVER 
3- transistor crystal controlled version 
of above. Range up to f mile. 
Price 18.19.6 Per Pair. P.P. 216. 

A SELECTION FROM OUR 
STOCKS -NEW PRICES 
See Catalogue for full details. 

Sinclair Micro -6 (to build) 5916 
Sinclair TR 750 amp. (to build) 3916 
Sinclair Micro Injector (to build) 2716 
PP3 9 volt Battery Eliminator 1816 
Tape Jack Tuner 2916 
10 -Watt Horn Tweeter 2716 
20 -Watt Super Tweeter 6916 
Two -channel Mixer 151- 
I to 200 Mc/s. F /str. Meter 5916 i -Watt 4- transistor 9 v. 3 ohm 49'6 
5 -hole Chassis Punch Kit 4916 
Headphones 2K ohm 1216; 4K ohm 1416 
Stereo Headphones 8+ 8 ohm... 3 gns. 
Stereo Stethoscope Headset 8 + 8 

ohm 
Resistor Substitution Substitution Box 3216 
Crystal Mono Stethoscope Headset 1016 
Magnetic Mono Stethoscope Head- 

set 1216 
Transistor Signal Injector 351 - 
Fully Disappearing Car Aerial 351- 
Test Lead Kit with Pouch 816 
Capacitor Substitution Box 221 
De Luxe Stereo Headsets with 

junction box E6 
4- channel transistor mixer 49,6 * 3- Transistor MW Superhet 

tuner 67'6 * 4- Transistor Superhet MW/ 
SW Tuner 17.9.6 

Transistor Telephone Amplifier 59,6 

FM VHF TUNING HEART 
Printed circuit construction. RF stage and 
osc.,mixer stage, fully tunable 85 to 105 
Mc /s. Completely screened. Requires 
UCC85 (8,6). Brand new in maker's 
cartons ISL. P.P. 11 -. 
Supplied with circuit. 

MULLARD POT 
LAI 12,6 LA5 171 

CORES 
LA45 IS,- 

LA2 IS,- LA6 22,6 LA2503 ISt- 
LA3 19,6 LA9 17,6 LA2504 15,- 
LA4 12,6 LA 10 17,6 LA2505 17,6 

30 watt Soldering Iron 1416. P.P. If-. 
Tape Demagnetiser 29,6 
2K ohm lin. diam. snag. mit. 151 - 
Antex 15 watt min. soldering Iron 2916 
Earphones Mag. or Crystal 5f- 
Telephone Recording attachment 9,6 
Crystal Guitar contact mit. 12,6 * 7- Transistor Record Player or tuner 

amplifier with treble /bass and vol. 
controls, [5.19.6. * 4- Transistor I watt amplifiers. Kit, 
3916. P.P. 116. Built 49,6. P.P. 116. 

RECORDING TAPE 
Sin. 600ft., 12,6; Sin. 900ft., I5t -; 7in. 
1,200ft., 18'6; 7in. 1,8001[., 25, -; 7in. 
2,400ft., 27,6. Excellent quality. 

SCOTCH BOY TAPE. 3fin., 300ft. 
L.P. complete with spare spool. 
516 P.P. 9d. 

BUILD A QUALITY TAPE 
RECORDER 

* 6 Va ve Printed Circuit designs. 
2 -track or 4 -track units. 11 gns. 
2- track, 12 gns. 4- track. * Collaro Studio Decks. 2 -track 10 gns. 
P.P. 316. 4 -track 114. P.P. 316. * Portable cabinets with Speakers. 
5 gns. P.P. 3'6. 

Complete Systems 
2 -track E26, P.P. 816. 4 -track £30, P.P. 816. 

Complete in Every Detail 
Leaflet on request also on amplifiers 
to use decks with existing hi -fi 
equipment. 

NOMBREX TEST EQUIPMENT 

* 
* 
* * 

All transistor 
portable units 
supplied with 
full instruc- 
tions. 

Leaflets on 
Request. 

150 Kc s to 350 Mc /s generator. RF 
Mod., AF. 8 ranges. Leads, batteries, 
instructions, £9.10.0. 
Resistance/ Capacitance Bridge. 18.5.0. I 

Transistorised Power Supply. 16.10.0. 
Audio Generator, £16.15.0. 
Inductance Bridge, 118. 

Fully Guaranteed. 

ffyiCRYSTAL MICROPHONES 
(See Catalogue for Full Range) 

Acos 39 -1 Stick Microphone 32,6 
Acos 60-1 Stick Microphone 1916 

Acos 40 Deck Microphone... 151- 

Aces 45 Hand Microphone 19,6 
Lapel /Hand Microphone... 12,6 
IOOC Stick with Stand 32,6 
BM3 Stick with Stand 49,6 
Lapel, Hand Magnetic 816 

MINIGRAM PORTABLE TRAN- 
SISTOR RECORD PLAYER KIT, as 
previously advertised. _ 

7916 P.P. 3,6 (Battery 3,9). 

QUARTZ CRYSTALS 
100 kc /s 151 -; 500 kc s 15, -; 455 kc /s 12£6; 
456 kc/s 151.; 27.255 Mc /s IS' -. 
Twin Crystal, I Mc /s, and 100 kc /s 221. 

Over 800 frequencies in stock. 

Henry's Radio Ltd 
PADdington 1008/9 

303 EDGWARE RD., LONDON W.2 
Open Monday to Sat. 9 -6. Thurs. I o'clock 

PLEASE TURN TO BACK PAGE 
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PRACTICAL 
WIRELESS 

PRACTICAL WIRELESS ¡ ¡¡ 

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 (a). 

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 
London W.C.2. 

DOUBLE -SIDED BLUEPRINTS 
The Strand Amplifier ... 
The PW Signal Generator 
The Savoy VHF Tuner ... 
The Mayfair Pre -amplifier 

... 1 .k 

... f 
The Berkeley Loudspeaker Enclosure l * 
The Luxembourg Tuner ...f 
The PW Troubadour ... 
The PW Everest Tuner 
The PW Britannic Two 
The PW Mercury Six ... 

... f 
I 

The PW Regency ... 
The PW International Short Wave Twof 
Beginner's Short Wave Two ... ... 
S.W. Listener's Guide ... f 
Beginner's 10 -watt Transmitter ...1 .k 

Transmitting and Aerial Data... ...f 
P.W. "Sixteen" Multirange Meter .,,1 * 
Test Meter Applications Chart ... f 
The Celeste 7- transistor Portable Radiol 
The Spinette Record Player ... .. f 
The P.W. 35 -watt Guitar Amplifier ... 

Transistor Radio Mains Unit ... 
7 Mc s Transceiver .. ... f 

51- 

5f- 

5f- 

776 

61- 

St- 

51- 

5 f- 

5L 

5 f- 

5L 

RECEI VERS 
The Tutor 
The Citizen 
Dual -Wave Crystal Diode 
Modern One -valver 
All -dry Three ... 

Modern Two- valver 
A.C. Band -pass Three .., 

A.C. Coronet -4 

A.C. D.C. Coronet 
The PW Pocket Superhet 

31- 

51- 

PW95 216 

FW96 276 

FW97 316 

F' \A/98 3f6 
PW99 4f- 
PW 100 41- 

PW101 41- 

MISCELLANEOUS 
The PW 3 -speed Autogram ... ... 
The PW Monophonic Electric Organ 
The PT Band Ill TV converter 
The Mini -amp '- .. 

The PT Olympic 
The PT Multimeter * ... 

sr- 

81- 

176 

sr- 
716 

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 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) Be 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 7th November, 1964 
and must accompany querie: in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, NOVEMBER, 1964. 

Published on the 7th of each month by GEORGE NEWNES. LIMITED. Tower House. S uthampton Street. Lu',don, 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 and Rhodesia: CENTRAL NEWS AGENCY. LTI). East Africa: S l'ATIONE3.Y & OFFICE SUPPLIES 

LTD. Subscription rate including postage for one year: To any part of the World £1.9.0. 

www.americanradiohistory.com

www.americanradiohistory.com


iv PRACTICAL WIRELESS November, 1964 

WE ARE THE 86 PAGE CATALOGUE 
SPECIALISTS Transistor Equipment & Components (PRICE 216. Post Paid. 

VHF FM TRANSISTOR TUNER 

TRANSISTOR HIGH FIDELITY EQUIPMENT 
FOR MAINS OR OPERATION FOR MAINS OR BATTERY OPERATION 
10 OR 20 WATTS MONO OR 20 WATTS STEREO 

MONO FULL FUNCTION PREAMPLIFIER: 
CONTROL UNIT 

PRICE £5.10.0 f .P. 21 -. 

*Fully detailed. Dark brown 
and gold front panel plate 
816. 

(Kit price 9916 P.P. 21 -) 
For use with transistor power amplifiers as below or valve amplifiers - 
hum free -high sensitivity-8 inputs between 1.5 mV. and 300 mV., 

, with full equalisation. For all pick -ups -microphones, tuners -tape replay. 
Separate treble and bass with cut and boost -4 position low pass filter. 
Volume, 40 c's. and 20 kc /s., etc. Output 250 mV. Overall size 9 x 24 x 
tin. Battery operated (24 mA.) or from power supply. Signal to noise 
ratio 70 dB at 10 watts with power amplifier. Can feed two amplifiers for 
20 watts. Supplied built or as a kit to build. 

INTEGRATED STEREO PREAMPLIFIER 
II 

,TRNSISTOR STEREO Hi-Ti latlo Two channel, version of above 
with addition of balance and 
mono/stereo controls. Over- 
all size 9 x 34 x !fin. deep. 
Designed to feed two 10 watt 
power amplifiers as below. 
Supplied built and ready to 
use. 

PRICE £10.19.6 P.P. 316 
* Dark brown and gold front 

panel plate 1216. 

MULTI -INPUT PREAMPLIFIER 
For use with the transistor power 
amplifier. A simplified version of the 
full function preamp. 8 inputs from 1.5 mV. 
to 300 mV. Input selector, tone and 
volume controls. Size 5 x 24 x tin. 
Can feed one or two power amplifiers for 
10 or 20 watts or the new 14 and 4 watt 
amplifiers. Ideal for public address. 

PRICE 65 - P.P. 116. 
* Dark brown and gold 

front panel plate, 616. 

10 WATT POWER 
AMPLIFIERS 
*15 ohm 10 watt 

40 volt supply. 

£5.19.6 2,6 
(Kit price E5.10.0 

P.P. 216) 

* 3 ohm 10 watt 
24 volt supply. 

£5.10.0 2,6 
(Kit price 9916 

P.P. 216.) 

Direct coupled transformerless design. Sensitivity 100 mV. from 10 K 
ohm source for 10 watts output. Response I dB. 40 cis. to 20 c /s. 
0.25 total distortion at 10 watts. Push -pull class B 60 dB. 
feedback. Two versions available for 3(4 ohm and 15 -16 ohm output. 
Battery or mains supply operation. For use with mono or snorer pre- 
amplifiers as above. Supplied built and ready to use or as kits - 7uild. 

MAINS POWER PACKS 
PS245. For single amplifier, 24 volt 5916 
PS402. For single amplifier, 40 volt 5916 
PS24. For two amplifiers, 24 volt 6916 
PS40. For two amplifiers, 40 volt 6916 

DETAILS WiTH 
CIRCUITS OF 
ABOVE UNITS 
ON REQUEST 

5- Transistor. 
High Sensitivi- 
ty. 
4 Diodes. 
Full coverage87 
to 105 Mcjs. 
AFC and AVC. 
Up to I volt 
output. 

Printed circuit de- 
sign of high sensiti- 
vity and quality. 
Output for valve or 
transistor amplifiers. 
Size 34 x 24 x 4in. 
Simplified building 
instructions. All (Gold sprayed cabinet 
parts sold separately. assembly 201- extra). 

Detailed Circuit Book on Request. 

TOTAL 0.19.6 
COST 

P.P. 
216. 

New printed circuit 6- 
Transistor superhet design. 
Over 700mW push -pull 
output. 
Push- button selection of 
MW and LW with full 
tuning on both wavebands. 
A new design with amazing 
performance at a realistic 
price. 
New attractively designed 
portable cabinet with hori- 
zontal tuning and all sta- 
tions marked. Colours 
Red or Blue with White. 

"CONVAIR" 
PUSH- 
BUTTON 
MW -LW 
PORTABLE 
CAR RADIO 

Total Cost of 
ALL Parts 

E7.19.6 
P.P. 316 

Batteries 61- extra. 

Size 10 x 7 x 34in. 

ALL PARTS SOLD 
SEPARATELY 

Leaflet on Request. 

*The easiest to 
build -the best 
performance - 
realistic price. 

TWO NEW MINIATURE * 11 watts 
TRANSISTOR AMPLIFIERS and 4 

6- Transistor and rectifier printed 
circuit designs. Overall size only 
24 x 2 x I4in. Battery operated 
with push -pull output for 3 to 
5 ohm speakers. Input 6 mV to 

1 =K ohm. Response 30 c. s. to 124c s. 

14 watt version- for 9 to 12 
supplies. 150 mA average 
maximum current. 

*Built 65/- 
*Kit 57/6 

P.P. 116 

P.P. 116 

4 watt version for 12 to 18 
volt supply. 200 mA average 
maximum current. Ideal as 
a public address amplifier. 
*Built 79/6 P.P. 116 

*Kit 69/6 P.P. 116 

watts 

Either type ideal 
for microphones 
pickups, inter- 
coms, radio am- 
plifiers, etc. Can 
be used with any 
of our Hi -Fi pre - 
amps. for mono 
or stereo. 
Leaflet with 

circuits on 
request. 

HENRY'S RADIO LTD. PADdington 1008 9. 

303 EDGWARE ROAD, LONDON W.2. 
(Open Monday co Saturday all day 9 a.m. to 

6 p.m. Half -day Thursday I p.m.) 
Trade and Export enquiries invited 

PLEASE TURN TO INSIDE PAGE 

ANYTHING TO DO WITH TRANSISTORS CONTACT US WITHOUT DELAY 

-7 

1 
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