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PRACTICAL WIRELESS July, 1964 

SOLDERING 
EQUIPMENT 

for 
TOTAL PERFORMANCE 

A COMPLETE 
RANGE OF 

EQUIPMENT 
FOR THE 
RADIO AMATEUR 

ILLUSTRATED 
List 64. 

DETACHABLE BIT 
IN 
PROTECTIVE SHIELD 
List 700 

BRIT. & FOR. PATS. 

Sales & Service 
APPLY DIRECT FOR CATALOGUE 
TO 

ADCOLA PRODUCTS LTD., 
ADCOLA HOUSE, 
GAUDEN ROAD, LONDON, S.W.4 
Telephones Telegrams 
MACaulay 4272 & 3101 SOLJOINT LONDON SW4 

BUY QUALITY 
AERIALS 

at 

THE RIGHT 
TRADE PRICE 
INE Take a look at our trade prices Nor 

BAND I, III, & COMBINED AERIALS 
Boxed in lots of six 

BAND I 

3 Element Senior. Head only with clamp... 
3 Element Senior. Chimney Mounting 

Complete 
4 Element Senior. Head only with clamp 
4 Element Senior. Chimney Mounting 

Complete 
BAND III 

3E Wall or Universal Clamp Mounting 
5E Wall or Universal Clamp Mounting 
6E Wall or Universal Clamp Mounting 
8E Wall or Universal Clamp Mounting 
10E Wall or Universal Clamp Mounting ... 
Twin 5 Head Only with Universal Clamp... 
Twin 6 Head Only with Universal Clamp... 
Twin 8 Head Only with Universal Clamp... 

BAND I & III COMBINED 
Dipole - 3 Loft Mounting 
Dipole - 5 Loft Mounting 
Dipole + 3 Chimney Mounting Complete 
Dipole -r 5 Chimney Mounting Complete 
Dipole + 7 Head Only with Universal 

481- 

8916 
5613 

9819 

1519 
1916 
221- 
2916 
3519 
3916 
4316 
501- 

1016 
1116 
2713 
2919 

2213 

Dipole 7 Chimney Mounting Complete 3213 

H 5 Head Only with Universal Clamp ... 327- 

H H- 5 Chimney Mounting Complete ... 421 - 

H I- 7 Head Only with Universal Clamp ... 3416 

H -- 7 Chimney Mounting Complete ... 4476 

H + 9 Head Only with Universal Clamp ... 37l- 
H -! 9 Chimney Mounting Complete ... 4816 

H + Twin 6 Head Only with Universal 
Clamp .. 5779 

H -H Twin 6 Chimney Mounting Complete 11276 

Write for our illustrated catalogue, which 
lists full range of aerials and products at 

highly competitive prices, to: 
ELCOT LANE, MARLBOROUGH, Wilts. 

Telephone: Marlborough 657;8 

Prices quoted apply to England, Scotland and Wales. 
Agents for Northern Ireland are: Calderwood & 
Hamilton, 86a Scotch Street, Dungannon, N. Ireland. 

"WM jeCtzliOn Ltd 
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July, 1964 PRACTICAL WIRELESS 

Tu bes HIGHEST QUALITY - 
COMPARE OUR PRICES 

GUARANTEED 
l'art. .1 lux. 

MOST MULLARD. 
MAZDA, COSSOR. 
EMIPRON, EMI - 
SCOPE. BR1MAR. 
FERRANTI TYPES. 
PROCESSED IN 

OUR OWN 
FACTORY 

r!/6 

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

6 Mouths 

£2. 0.0 
£2.10.0 
£3. 5.0 
£3.15.0 

12 Months 

£3. 0.0 
£4.10.0 
£4. 5.0 
£5.15.0 

NEW TYPES 
MW 31147 

£3.15.0 
MW 36/24 
£4.15.0 
CRM 172 
MW 43/64 
£6.0.0 

SATISFACTION 
EKCO L.O.P.T. lut 

t 

srd replacements 
for Perspr.v eased 195417 motels, 
complet,. with E.H.P. rect. 30/. 
unrepeatable. 
CO -AX, low loss. 66. yd., 25 vit. 
11/6, 50 yds.. 22/ -, 100 vile., 42/8. 
Co -ax Plugs, 1/3. Wall outlet boxes 3/6. 

SPECIAL C.R.T. OFFER 
Due to huge Bulk Special Purchase 
we are offering MW 31.74 Tuber at 
the unrepeatable price of 29/ -. MW 
36/24 ditto. 39/ -. P.P. 12/6. The 
shove are guaranteed for li months. 

LOUDSPEAKERS. 30 Top Makes. 
6411. 7/6 JIa4in. 8/6 
CONNECTING WIRE 

P.V.C. Bright colours. Five 4/ 25ft. coils only. 

3 VALVE AMPLIFIERS 
Kit of new p1,1' 

(P619and out l,sll ' 
,:Ives 

fitl6G, 6X5,' i sud Ail 
With full instructions for Making high 
gain amplifier with separate bast and 
treble controls, negative feed 29 /- back, etc. Truly unusual value at../' 

TRANSFORMERS 
Excellent Quality if uaranteed. 
Upright mounting- 511 -0.210 V 

60 inA, 11.:1 V :t A (80111A 12/61 9/6 Ditto erne- shrouded 9/6. 

13 CHANNEL T.V.s 
Table Models, Famous Makes. Abso- 
lutely Complete. 'Phew sell arr un- 
equalled in value due to tinge purchase 
direst from .111/1.1.. Iher are untested 
aril not guaranteed tu be itt working 
order. Parr. et... 15;-, 

12in. £2.19.0 141n.£4.19.0 
LEAK AMPLIFIER SNIPS 

Due to a fortunate purchase we are able 
to make the following unrepeatable 
offers. All Amplifiers have line matching 
Output Transtormers (Transformers to 
match these Amplifiers to 151/ Speakers 
can be supplied at 22/8 each,. 
TL/12 WATT (slightly used) .... 210 
TL /25 WATT (new) 215 
Pamphonie 60 watt Amplifiers, 
complete with pre -amp 229 
(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 is not 
required.) * BULK BARGAINS * 
12 POTS. Popular values. 5K m 
2 Meg. Unused, mixed, pre 4/6 set, long sp., switch. etc. V 
CONDENSERS. 25 Mixed. Electrolytic. 
Many popular sizes. list 10 /- Value £5. Our price 

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

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

25 TAG STRIPS 4/- 
2, 4, 8, 8 way etc. P nosed. 

100 HI STABS 9/6 
3% to 5e/, 1003) to SMD 

Post: 2 Ils. 9 /4. 4 II.s. 2/6, 7 lbs. 3/6, 11 lbs. 4 / -, etc. (C.O.D. 2/- extra). ALL ITEMS LESS 5% AND POST FREE IN DOZENS. 
SHOPS IIETAlt. ONLY) 

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

ALL NI II1. ORDER, RETAIL SHOP AND HI -FI ROOM 

I1 -12 NORTH ROAD, BRIGHTON. Tel. 67999 

GUARANTEED 

TRANSISTORS 
GUARANTEED TOP QUALITY 

Huge reduction. Red Spot 1 /s L.F. standard type now only V 
White Spot R.F 2/". 
Mallard Matched Output Kite 12/8 01:01D and 2- 0I'11l. 
R.F. Kits í0C44, 0045 ;2). 12/6 
3 tramastore. L V 
AF114 8/- OC44 5/8 
AF115 7/6 OC45 5/6 
AF118 7/4 0072 5/6 
AF117 7/- OC31 b/6 
AF127 9/6 OC81D 5/8 
OM 12/6 0082 61- 
0C34 14 /- OC170 8/6 

OC171 816 

GERMANIUM DIODES 
General Purpose miniature detector, 

8d. or 8/8 lo.. 

Gold Bonded highest quality. Indi- 
vidually tested. 
9/6 doz. 1/- 
SILICON RECTIFIERS 

Cilium/teed pertormancr, Top Make. 
Tested 25n1 working. 

I llllnl:\ í111n.4 

l:t for 9/8) 319`x- Iil for 19/6)71 

VALVE HOLDERS. l'lOI, Bd, ea.. with 
Screen 8d. ea., 119.4 6.1. ea., with Screen 
8d. ea. Int. Octal 64., Mazda Octal 44., 
130.4 6d. (less 1581 in ,lozrttel. 

TURRET TUNERS 
Most makes, cour choice if avail- 
able, with valve 16) -, less valves 
10) -. S.A.E. enlilirine. 

COSSOR D.B. SCOPE TUBES. 'I pe 
11911 Split. Bean. Ideal ho builds. ,r 

.,,. 1.", II.l 55'/- 

LINE TRANS. 
Huge quantity, 

S.A.Ent 

. rttyuirl,'. 29- 
RECTIFIERS. 2/0 v., 110 utA, 5 / -; 
1012. 6 /9; K11:1, 7/6: lb M4, 19/6; 1fIli, 
19 /6; 14.1.06. 17/ -: 14.197. 19/8; 
14A100. 19/6; IO3l'I.1- I6-1, 7/9: 
111 It Al- I- I -16 -1, 6 /-; 1, It 11'!= ! -v.l, 14/ -; 
141íA1 =2-y 2, 17/ -: 14 A1= _' -s -3, 20/ , 
ELECTRIC MOTORS. AC /D.' 7.0 
volts. Totally enclosed standar /I 
mounting, powerful V pulley, 7/6 spare belohne, tin. x _In. {/ 

AM /FM RADIOS 
Fantastic offer. 7 valves plus 

dio,Iee. Contt/Inporary Cabinet. 
Top quality and titish. 

Aheohdely eont- 
plet, . guaranteed 3 months. £11 

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

201 

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 63, 11-11, 1/ -. 
FREE for 12 or more 

valves. 

3 MONTHS FREE TRANSIT IN- 

GUARANTEE SORANCE, ctio 
or Dloney back Guaran- 

In writing with tee on Goode if returned 
every valve. within 14 clays. 

OZ4 4/816K7G 2/- SOPS 12/e DM71 5/9 EZ81 6/-1II22 6/9 
1A7GT 813¡6K7GT 4/9 20P4 17/- EA50 1/3 FW4/500 7/-I,II24 12/6 
1C5OT 7/- 6K8G 5/- 20P5 15/- EABC80 819 OTIC 12/81325 10/8 
1D5 71- OK8GT 11/- 25A8G SI- EAC91 4/- GZ32 7/B11II28 8/8 
1D8 9/9',8K25 818 25L8GT 7/9 EAF42 8/3 GZ34 11/61U31 /- 
IH5GT 8/-'8L1 9/6 25Y5G 8/- EB34 1/3 HK90 9/81038 14/- 
1L4 3/- SLOG 7/8 25Z4G 7/- EB41 5/- HL41DD 8/3U35 12/6 
1LD5 413,OL18 7/9 2525 8/- E1391 3/3 HN309 19/-II37 26/- 
1LN5 4I6 61.19 11/6 25Z6G 8/- EBC33 4/9 HVR2 9/-.1150 4/9 
1N5GT 8/9 8LD20 7/9 27SU 17/6 EBC41 7/9 KT32 619 052 4/9 
1R5 516 667 7/6 30C1 619 EBC81 719 KT33C 4/-,1r76 5/6 
105 5/3 8P1 9/6 30C15 11/6 EBF80 7/6 KT36 141-'1178 4/6 
164 7/6 6P25 8/6 30F5 7/8 EBF83 9/6 KT44 6/- U107 15/6 
115 4/6 6P28 9/9 30FL1 9/8 EBF89 719 KT55 17161U191 11/6 
1T4 3/- 8Q60 6/8 30L1 6/6 EBL21 1019 KT81 11/- 0281 9/6 
2D21 6/8 8Q7G1' 8/9 30L15 9/9 EC52 419 KT63 4/6 U282 121- 
3A4 4/- ORIG 9/- 30P4 9/8 EC91 4/6 KT88 131610501 12/- 
3A5 8/9 6SA7 5/9 3OP12 7/6IEC92 8/8 KT76 8BU309 g/g 
3D8 4/9 8SC7 4/9 30P19 13/BIECC31 7/6 KT88 191-,0329 9/8 
3Q4 7/- SSW 4/9 30PL1 9/3 ECC32 4/- KTW81 5/9 U339 11/8 
3S4 5/- 6SH7 3/- 30PL13 9/6 ECC33 4/9 KTW82 6/6 0403 10/8 
3V4 6/6 8837 5/8 35C5 818 ECC34 9/- KTW83 5/9 U404 
5R4GY 9/6 6SK7 5/- 35L6GT 8/- ECC35 5/9 KTZ6 11/- Us01 17/6 
5T4 SI- e6L7GT 5/9 35W4 81- ECC40 9/6 L83 31- 

IIAHC80 71- 5U4G 518 6SN7GT 4/9 35Z4GT 5/6 ECC81 518 LNI52 8/8 
IIAF42 7/9 5V4G 716 8SQ7 5/9 352613T 7/- ECC82 e/- MU14 7/- UB41 7/- 5Y3G 419 6557 3/8 41 616 ECC83 8/6 N37 10/5 
17BC41 7/6 5Y3GT 5l6 6U4GT 918 42 8/8 ECC84 7/6 N78 131- 
0HC81 7/9 5Y461 9/6 6V6G 418 5085 7/9 ECC85' 7/6 N106 13/- IIBF80 5Z4 9/- OVBGT 6/9 5005 8/6 ECC88 11/6 N152 8/3 UBF89 5Z4G 7l8 6%4 4/9 60L6GT 7/6 ECF80 8/9'p41 3/8 

5Z4GT 9/6 8%5G 6/- 53KU 9/6 ECF82 813 p81 2/9 IIBL21 

BABL2 319 788GT 1019181 PT 11/- ECH35 11/8 PAHC80 UCC84 
OA7 9/- 787 7/9,62BT 13/6 ECH42 8/6 pC88 11/6 

11C085 pm B/B IICF80 
UCH21 
0CH42 
00H81 
UCL82 
UCL83 

(USG 7/9 7C5 7/9,75 5/6 ECH81 7/- PCC84 6/6 
BASGT 1218 7C6 7I6 78 5/- ECH83 8/6 nogg 7/9 
6AC7 3/- 7117 7/330 5/8 ECL80 8/6 PCC88 11/9 
BAGS 219 757 15/-!83 9/8 ECL82 8/- pCC89 9/6 
86.07 819 7Y4 O/- 185HT 19/0 ECL83 10/e pCC189 12/- 
BALS 3/3'8D4 31-I807BTA18 ECL88 1013 pCF80 8/9 UF41 
8AM8 3/- 10CI 1116 813 49/- PCF82 /- UF92 
BAQ5 el- 10C2 1416 832 14/- EF38 3/3 

pCF84 121- UFSO 
SATO 5l- 10F1 4/9 868A 12/6 EF37A 8/- pCL82 1713 UFBS 
BAUE 7/- lOF9 1018 954 3/9 EF39 "IB pCL83 el- UF89 

O87B Sl6 lOLD111416956 2l3 Épÿl 18/- PCL84 7/3'.ú¿ÿ9 
6B8G 3I- 10P13 8/6 1625 5/6 Ep42 g/9 PCL85 lOB UL48 
BBAB 5/6 10P14 916 5763 ^/e EF50-BRll6 

pCL86 10/e UL84 
613E6 5/6 10P16 71-9001 3/8 PEN25 3/91UM80 
6Bß80 15/- 12A6 2l3 9002 4/9 EF50(A) 2/8 PEN45 8/6,UR1C 
OBRO 8/6 12AH8 11/-'9003 519.EF54 3/3 PEN48 4/6,006 
8826 6/9 12AT8 018 ATP4 2/61EF80 416 PL33 9/311117 
6BR7 816 12AT7 5/BIAZ31 7/8'EF85 6/- PL38 
OBRO 9/6 12AU8 9/- AZ41 71- EF86 "IB PUS 
SEWS 7/9'12A07 e1-,836 619EF89 6/9 PL81 
OBW7 51- 12AV-8 619'C1C 81- EF91 3/- PL82 
6C4 2/3 12AX7 8/6 CBL31 13/6 EF92 3/- PL83 
SC5 516 126A8 ./- CCH35 13/6 EF183 9/9.PL84 
BCB 3/6 12BE8 616 CL33 9/-EF184 9/69/6:P1.820 
8C9 11/- 12BH7 819 CY31 7/61EK32 7/6'PM84 
800813 1916 12C8 5/6 D77 313 EL32 3/9 PX4 
BCHB 6/6,12E1 17/6 DA30 11/6 EL33 11/-11'1125 
tiD2 313112H6 1191DAC32 8l-IEL34 11/6 py31 
8133 9/6123500T 313DAF91 416 ELIO 8/-py32 
BDB 31- 1237GT S/- DAF98 713,EL38 1216 pygg 
6F1 4I9112K7GT 4191DF33 8/9 EL41 S/- PY80 
6E8 7/6 12K8 919 DF91 31- EL42 9/6 pY81 
eF83 9I6 12K8GT11/6 DF98 7/3 EL81 8/3PY82 
6F13 4/9112Q7GT 4/9 DF97 7/e.EL84 6/6 Py83 
8F14 9/8 12SA7 7/- DH63 5I6 EL85 9/9 pygg 
8F15 9/6 128G7 416 D1176 4/6 EL91 3/9 pygog 
6F19 0/- 125117 316 DK32 9/6 EL95 BI6,PY801 
8F32 4/912337 5/6.0K91 5/61EM34 8/9'pZ30 
6F33 4/- 123117 4/6 DK92 7/-',EM80 7/6 R19 
8118 1/8 123N7GT8/9 DK96 7/91,EM81 818 RL18 
625 4I312SQ7 8I6!DL33 7/8'EM84 8/9 

SP41 2/3 615G 3/-11303 8/8'DL35 7/6 EM85 9/6''SF81 2/- MGT 9/3 1457 19/9 DL63 B/-EN31 181- 
SU25 18/- 8J8 3/6 19AQ5 "/9,DL75 6/-,EY51 "IBSU2150 918 637 816 19838 14/- DL82 9/- EY88 7/3' 

6370 419 20114 819 DL92 5/- EY88 9/6,T41 6/9 
6T7GT 7/6 20F2 9/6 DL94 8/O EZ40 /-ITDD4 8/8 
BKBGT 8/- 2011 18/-1DL98 - 7/3 EZ41 7/- 014 7/8 ENQS. 5/9 20P3 9/8'DM70 5/9IEZ80 5/11U16 7/8 

15/e UY1N 
8/3'UY21 
6/6 UY41 
6/8UY85 
7/- VP4B 
8/3 VP23 
81- VP41 

12/6 VR105 
9/-' VR150 
Si- W76 

10/-1w81 
10/8.%g1M 
8/8 %63 8/3 X65 

8/9'XB6M 
8/9 X78 7/9 Y79 7/9 X81M 9/6 Y63 

111 Z63 
/B 208 

9/9 
716 

12/- 
7/9 
9/9 
7/3 

10/6 
9/8 
7/3 
7/9 
9/- 

12/- 
8/- 
5l6 
3/- 
7/8 

8/- 14/- 
9/9 

3/9 
7/8 

1118 
9/8 

13/6 
111- 

8g 
6/. 
9/- 
2/9 
5I6 
5/e 
5/- 
4/9 
7/3 

11/. 
8/6 

11/- 

11/. 
9 

21/- 
21/. 

é¡. 
4/9 
8/8 

100', 
TYPES 

NOT 
LISTED 

TECHNICAL TRADING C 
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202 PRACTICAL WIRELESS July, 1964 

CLEAR 
PLASTIC 
PANEL 
METERS 

First grade quality, Moving 
Coil panel 

meters, available ex- stock. 
S.A.E. for illustrated leaflet. 
Discounts for quantity. Avail- 
able as follows. Type MR, 38P. 
1N /ntn. Square fronts. 
50 32/0 gg 

µA 29/8 5A. DC 992/8 

5á0000µµ4A 
27/8 3V. DC 22/6 

60ä50µA 29 /6 
10V. 

DC ß2ç2/16 

100. 0.100µA 2716 100V. DC 22 /8 
1mA 22/6 150V. DC 22/6 
5MA 22/6 300V. DC 22/6 
10mA 2216 500V. DC 22/6 

22/6 50mA 22/6 7. 
106mA 22/6 15V.ACC 22/6 
150mA 22/6 50V. AC 22/6 
200mA 29/6 150V. AC 22/8 
300mA 22/6 300V. AC 22/6 
500mA 22/6 500V. AC 22/6 
750mA 22/6 
Type MR. 52P. 21 Sq. fronts. 
50p.A 57 /g 1mA 32/6 
100µA 47/6 32/6 

1W0- 10µ0µA 47/6 3Ó0V. DC 332216 
á00V. AC 32/6 

Type 1f X OÁ 59/6 mÁ 35/- 
1001..LA 49/6 IOmA 35/- 
500µA 39/6 100mA 35/- 
50 -0 -50:LA 59/6 1A. DC 35/- 
100-0 -1O0µ 49/6 300V. DC 35/- 
VU Meter OS9 /6EX AC 35/- 

BAKELITE 
PANEL 
METERS 
First grade 
quality. 
341n. square 
fronts. 

25µA 65/- 1A. DC 29/6 
50µA 42/6 5A. DC 29/0g 
100µA 39/6 '1A. AC 22/6 
500 A 35/- 5A. AC 29/6 
50.0 -S0 tf.A 42/6.30A. AC 29/6 
100.0 -100µA 39/6 300V. DC 29/6 
ImA 29/8 '300V. AC 29/6 
IOmA 29/8 300V. AC 35/- 
100mA 29/6 VU Mtr. 49/8 

Moving iron, all others 
moving coil. 

ILLUMINATED 'S' METER 
1 21/32in. sq. front. Cal. in S 
units. 8V lamp, 29/8. P.P. 1 / , 
Ditto 2 5/161n. eq. 39/6. P.P. 1 / -. 

MORE METER BARGAINS 
IOOI.IA. 24ín. Flush rd. 42/8 
3(1- 0 -.30mA 211n. 9/9 
300V. AC 2ite. .. 25 /- 
500V. AC 24ín. .. 25/- 
1mA Meter Rectifiers 8/6 

Post Extra. 
PIN. PANEL METERS 
Flush panel mounting, her- 
metically sealed. 
300A. DC m/c 65/ -. Post 5/ -. 

R.C.A. HEADSETS 
Low imp. Fitted with std. Jack 
plog.15 /8.P.P.1 /6. 

TELEPHONES TYPE H 
Sound powered. generator bell 
ringing 2 line connection. Fully 
tested. 24.19.6 pair. Carr. 6 / -. 

HE -40 DE LUXE 4-BAND COMMUNICATION RECEIVER 
Frequency coverage 550Kc /s 
to 30 Mo /s continuous. Opera- 
tion 220/240 volt A.C. /D.C. The 
perfect receiver for short 
wave listening. Special 
features include: Slide rule 
tuning dial- electrical band - 
spread -0-100 logging scale - 
Improved selectivity -built 
in "S" meter -A.V.C. -Noise 
limiter- B.F.O. -Phone lack 
built in Sin. speaker -tone- 

control -standby switch- supplied with three aerials, ferrite loop 
for broadcast band, adjustable 581n. whip for short wave and wire 
aerial. Smartly styled durable metal cabinet. Supplied brand new 
and guaranteed with manual. £24.15.0 carriage paid. S.A.E. 
for full details. Part exchanges welcome. 

MODEL IT1 -2 MULTITESTER 20 000 O.P.Y. 
20.000 o.p.v. D.C. 10.000 o.p.v. A.C. 

Specifications: 
D.C. V: 0.5 -25-250 -500-2500 V. 
A.C. V: 0- 10-50- 500.1000 V 
Current: 0-6O pµA- 25mA -250m A 
Resistance: 0 -80KAM 0 
Capacity: 0.01- 0.3mFd (at AC 10 V) 
Decobel: -20dB- +22dB 
Output range: 0- 10-50- 500 -1000 V 
Battery: 1.5 V U12 
Size: 3ix41xliin. 
Supplied complete with batteries, leads Instructions. 82 /6. Post 2/6. 

MARCONI T?144G:4 STANDARD SIGNAL GENERATORS 
First release of this late mark. GSKc /s to 25Mch ± 1%. Output 
variable from 1pV to 1 volt. Internal :line wave modulation 400c /s 
up to 75% depth. Operation 200 /250 volt A.C. Offered in really excel- 
lent condition, like new fully tested and guaranteed. 225. Carr. 30/, 

TE -20 RF SIGNAL GENERATOR 
Accurate wide range signal generator covering 120Kc /a- 260Mc /s 
on 6 bands. Directly calibrated. Variable RF attenuator. Opera- 
tion 200 /240 V. A.C. similar in appearance to TE-46 CR Bridge. 
Brand new with instructions. £12. Carr. 5/- S.A.E. for details 

NATIONAL H.R.O. RECEIVERS 
BENl011t MODEL. Complete with a full set of 9 coils covering 
6OKc /s to 30Mc /s. Each receiver thoroughly checked and tested 
before despatch. Dual purpose rack model for table or 191n. rack 
mounting. Extremely good used condition. 218.18.0. Carr. £1. 
200 /250 volt A.C. power supplies for H.R.O. also sold separately, 
59/8. Carr. 5 / -. S.A.E. for full details. 

ERSKINE TYPE 13 DOUBLE -BEAM OSCILLOSCOPE 
Time base 2c /s -750 Ka/s. Calibrators at 11 Kc /s aid 1Mc /s. separate 
Yl and Y2 amplifiers up to 5.5Mc /s. Ope, nth!) i 110/23o volt A.C. 
Supplied in perfect working order. 127.1 .0. Carr. 20/ -. 

TWIN MOTOR BARGAIN 
203/250V. A.C. Twin concentric 
spindles. Either motor rever- 
sible. 14000 r.p.m. Brand new. 
12/6. P.P. 2/8. 

MICROAMMETERS 
0.600 microamp. 241n. circular 
flush panel mounting. Dials en- 

new eboxed. 115/, P. & P. 
Brand 

f 

MINE DETECTOR No. 4A 
Will detect all types 01 metals. 
Fully portable. Complete with 
Instructions. 39/6 each. Carr 
10/ -. Battery 8/6 extra. 

GEARED SLIDER RHEOSTAT 
1.2 ohms 12 amp, 15/6. P.P. 3/8. 

FIELD STRENGTH 
METERS 

Frequency 
coverage 

1- 250Mc'e. 
Fitted with 
200 mlcroamp 

meter. }}} 
ied Suppl 

ti with lied 
escoplo aerial, 
earpiece 

and instructions 69/6 Post paid. 

MAINS RECORD PLAYERS & AUTOCHANGERS 
ALL GUARANTEED WITH ARM AND CARTRIDGE 

GARRARD SRP -10 PLAYER £4.17.8 
GARRARD AUTOSLIM CHANGER £g.n.3 
GARRARD AUTOSLIM DE LUXE 28.19.8 
GARRARD AT8 CHANGER MONO £10. 9.8 
GARRARD ATB CHANGER STEREO 210.19.6 
GARRARD 418/F MONO 214.19.6 
GARRARD 4 F STEREO 215.15.0 
GARRARD TYPE A CHANGER £17.15.0 
GARRARD 301 STROBO. NO ARM 019.10.0 
B.S.R. GUT SINGLE PLAYER £4. 7.6 
B.B.R. UÁ14 CHANGER £5.19.6 
B.S.R. UA18 CHANGER 

POSTAGE EXTRA 
£8.12.6 

FIELD TELEPHONES 

Type "L ". Two line connection, 
generator bell rinsing. Complete 
telephone intercom. Supplied in 
excellent condition, fully tested 
and complete with batteries. 
Only 89/6 per pair. Carr. 5 / -. 
Type "F ". As above but moulded 
bakelite case (as illustrated). 
Supplied complete with wooden 
transit case for held use. 
£4.19.6 per pair. Carr. 5 /-. 

9 TRANSISTOR 
TRANSCEIVERS 
TWO -WAY 
RADIOS 
Complete 
with all 
accessories 
£25 pair. Just 
Arrived! 

TRAN- 
SISTOR 
TRANS - 
tl:,VBRS 
TWO WAY 
RADIOS. 
Complete 
with all 

, eeessorles 
.1C.6 pair 

I 

SEMI AUTOMATIC BUG KEY 

Supe speed key, i speed adjust- 
men s. 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 el x 3 x 211n. 
Brand new. 24.10.e. Post paid 
SILICON RECTIFIERS 

400V. P.I.V. SCR. 
4.7 amp. 7/6 

200V. P.I.V. 
8 amp 5/6 

1000v. P.I.V. 
G50mA 7/6 

800V. P.I.V. 
500mA 5/8 

200V. P.I.V. 
200mA á/- 

400V. P.I.V. 
3 amp 5/6 

150V. P.1.V. 
165mA 1/- 

400V. P.1.V. 
500mA 3/6 

'70V. P.I.V. 
1 amp 3/0 

95V. P.I.V. 
3 amp. 5/6 

Post extra. 
PLUGS AND SOCKETS 
Palnton 15-pin In -line printed 
circuit connectors. 7/6 pair. Lare quantities available. 
Ditto 32-pin. 12/0 pair. 
Uniters. 4-pin. 2/6 pr; 8-pin 3/6 
pr; 12 -pin, 4/- pr; 18 -pin, 4/8 pr. 
Paint on Miniature Jones. 
4 pin 3/6 pr; 6 pin 4/. pr; 8 pin 
4/6 pr; 18 pin 7/8 pr: 24 pin 
10/6 pr; 33 pin 12/6 pr. 
Post extra. 
AMERICAN BLOCK 
PAPER CONDENSERS 
Very high quality. lOmFd, 600V. 
8/6: 10 mFd 1kV 10 /6: 12 mFd 
1.5kV 15/ -. Post extra. 
L.T. METAL RECTIFIERS 
FULL 

c / 12/18V lA 3/9 23/38V 1Á 7g 
12/18V 2A 6/3 24/36V 2A 13/8 
12/18V 4A 8/8 24/36V 15A 45/- 
12/18V 8A 12/3 36/48V 6A 32/8 
12/18V IOA 20/6 Post extra. 
L,T. TRANSFORMERS 
For chargers, models etc. All 
primaries tapped 230/250V. 
(1) 3.5, 9 or 17V., 1 amp. 9/9: (2) ditto 2A.. 14/3: (3) ditto 4A., 
16/8: (4) ditto BA, 2C / -: (5) 3.4 5 
8. 8. 10, 12. 15. 18, 20, 24 or 30V.. 
2 2 amp., 18/6: (6) ditto 4A., 30 / -: 
(7) ditto 5A. 37/8:18)50V. 4 amp.. 
13/6: (9, 50V. 1 amp., 15/6. ost extra. 
AUTO TRANSFORMERS 
Step up or stop down. Tapped 
0/115/200/230/250V. 20W. 1, /- BOW. 
12/e: 75W. 15/8: 150W. 18/6: 
200W. 27/6; 300W, 42/6: 500W. 
87/6: 1.000W. 90 / -; 1.500W. 

77..550. 
8; 

215 
OO' 

o 
27.10.0: 

0 /110 /230V.) Post extra. 
30,000 O.P.V. TEST METER 

MODEL S00 
heads 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. 
Resistance 
to 60 Megs: Decibels 
from -20 to 
+56. incor- 
porates In- 
ternal buz- 

zer for audible warning of 
direct shorts and blocking 
condenser for A.F. output 
measurements. Size 3 5 /16x 65 /16 
x 241n. PRICE £9.17.8. S.A.E. for details. 

G. W. SMITH & CO. (RADIO) LTD. 
3 & 34 LISLE STREET LONDON, W.C.I. 
SEE OPPOSITE PAGE 
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CONSTANT VOLTAGE TRANS. 
95 /1:30V. input. 115V. output. 
500 watts. Can be used in sent- 

'tor 230V. £4 each. Carr. 10/ -. 

DUMONT KIOSIPI DOUBLE 
BEAM C.R.T. 
Twin gun, 6.3V., new, boxed, 
59/6. P.P. 3/6. 

MAINS ISOLATION TRANS. 
230V. to 280V. 50W. 18/6, P.P. 
3/ -: 100W. 29/6, P.P. 3/6; 1,000W. 
£5. - 

Carr. 10 / -. 

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. 

VARIAC TRANSFORMER 
24 amp. Fri, 230V. Sec. 185/ 
250V. 212.10.0. Carr. 10 / -. 

MAINS MOTORS 220/240V 
90 watts, 5,000 r.p.m. 41 x 31n. 
Dn. spindle. 22/6. P.P. 2/ -. 

MINIATURE LEAD ACID 
ACCUMULATORS 
Brand new. 2V. 1.5A. 4 x 1 x í11n., 
5/6. P.P. 1/3. 12V. O.75A. 
4 x 3 x 11ín. 15/6. P.P. 1/6. 

HEADSET & BOOM MICROPHONE 
American type, low impedance, 
padded 49/6. P.P. 2/6. 

200 KC) INSTRUMENT POTS. 
Wirewound, 31ín. dia. 5/6 each 
P.P. 1/3. 

MINIFLEX z TRACK TAPE HEADS 
Set of three, record, playback, 
erase. Only 29/6 set. P & P.. 9d. 

COLLARO /MAGNAVOX. STUDIO 
TAPE TRANSCRIPTOR 
Brand new, 3 speeds, 1i, 34, 71 
I.p.s, 3 motors, digital counter. 
Complete with 2 spools. instruc- 
tions. 10 gns. Carr. paid. 

4- CHANNEL TRANSISTORISED 
MICROPHONE MIXER 
Add musi- 
cal high- 
lights and 
additional sou d 
effects to 
your re- 
cordings. 
The MM -4 permits mixing of 
four signals such as micro- 
phone. records, tuner, etc. Into 
single output. Input and out- 
put take standard plugs. Fully 
transistorised and self con- 
tained in handsome case. 
PRICE 59/6. Post Paid. 

ROTARY TRANSFORMERS 
12V. D.C. input. Output 310/ 
360V. D.C. 30mA. New boxed, 
10 / -. P.P. 2 / -. 

LARGEST STOCKS OF 
components, receivers and test 
equipment in the country. 
Open 9 a.m. to 6 p.m. Every day, 
Monday to Saturday. Trade 
supplied. 
Send 1/- P.O. for full catalogue 
and lists. 

HE -30 SUPER AMATEUR COMMUNICATION RECEIVER 

4 hands covering 550Kc /s to 30Mc /s 
continuous. Operation 200 /240 
volt A.C. Special features in- 
clude: Easy to read illuminated 
slide rule dial -Built in Q multi- 
plier- Aerial trimmer-calibra- 
ted electrical bandspread on 
amateur bands -0 -100 logging 
scale -noise limiter -AVC /MVC 
selector- stable oscillator and 
B.F.O. for clear CW and SSb re- 

ception -ballt in edgewise "9" meter. Output for phones or 
STD speaker. Supplied brand new and guaranteed with manual. 
£42 carriage paid. S.A.E. for full details. Part exchange welcome. 

HE -80 14 -VALVE AMATEUR COMMUNICATION 

559KC /s to 30M /es + 2 Metre 
Band, 144 to 146Me/s. Two 
receivers in one. Continuous 
coverage from 550Kc /s to 
30Mc /s and 144 to 146Mc /s. 
Dual conversion on 2 metres 
with extra RF and Mix. 
stage. Special features in- 
clude "S" meter, Crystal 
calibrator "Q" multiplier, 

B.F.O., Bandspread on all amateur 
bands. large illuminated dial with 

logging scale, improved A.N.L. regulated power pack. Output for 
phones or speaker (8 or 500 ohms). Operation 200 /250 volt A.C. Valve 
line -up 4 x 6AQ8, 3 x 6BA6, 2 x 6BE6, 1 x 65L8, 6AL5, 6AQ5, 6CA4. and 
0A2. Attractive grey steel cabinet, 17 x 71 x 101n. Supplied brand 
new and guaranteed complete with instruction manual. 59 (ins. 
Carriage paid. S.A.E. for full details. Part exchange welcome. 

NEW MINISTRY RELEASE 
MODERN ARMY R.2í6 AM /FM V.H.F. RECEIVER 

BRAND NEW 5 HAND -16 VALVE RECEIVER COVERING 
19 -157 me /s CONTINUOUS. An extremely well made receiver 
using miniature valves and components, pan- climatic and 
hermetically *rated. Special features include: -8 FT film dial 
on each band. 2R.F. and 4í.F. stages (4.86 me /s), B.F.O., N.L., 
crystal calibrator at 1 me /s and 5 me /s, bandwidth 50 Ke /s or 
120 Kc. /s, I.F. output, 600 ohm output or 150 ohms phone output. 
Size 121ín. x 9in. x Olin. Supplied complete with separate power 
unit and connecting cable for operation on 0/110 /2210 /250 /volt 
A.C. Price £29.10.0 compete. Carriage 30/ -. S.A.E. for details. 
Circuit diagram supplied. 

MODEL PT -34 1,000 O.P.V. MULTI -TESTER 
Dependable and Easy to Read 

SPECIFICATIONS: 
D.C. V. 0- 10-50- 250 -500 -1000V- 
A.C. V. 

. 

.. 0-10-50- 250 -500- 1000V- 
Current . 0- 1- 100- 500mA. 
Resistance: 0 -100kO Battery: 1.5V U12. 
Size: 3; x 2ehe x í21n. 

Supplied complete with batteries, leads, 
instructions. 39/6. Post 1/6. 

MODEL PV -58 VACUUM TUBE VOLTMETERS 
Latest design with special circuit for stable 
and accurate measurements. Resistors rued 
are all within 1 tolerance. Specially designed 
4ín. 200µA meter. 11 meg inputs Ranges: 
-D.C. 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- 1500V. RMS. 
0-1 .4- 4- 14- 40- 140 -400- 1400 -4000 Y.P. 

Resistance: 2 ohm to 1,000 megohm. 
Decibels: -10dB to +65 dB. 
Operation 220/240 volt A.C. Size 7 x 41 x 4ín. 
Supplied brand new and guaranteed complete 
with probe and instructions. £13.19.8. P.P. 3/6. 

TE-46 CAPACITY RESISTANCE ANALYSER 
*Factory wired and tested. 
*Capacitance bridge circuit. 
*Direct reading scales for capaci- 

tance and resistance. 
*Magic eye null indicator and 

meter. 
*Checks opens, shorts, leakage 

and intermittents. 
*Determines power factor of 

electroly tics. 
*2 Turns ratio scales. 
*Measures impedance. 

Capacity 4 ranges 26F -2,000 mFd. Resistance 4 ranges 2 ohms - 
200 meg. ohms. Turns, ratio and impedance ranges. Read insula- 
tion resistance direct on meter to 200 meg. Size 101 x 7 x San. 
Operation 200 /240 v. A.C. Supplied brand new with instructions. 
£15. Carr. 7/6. 

t".,t-, 

CVM 
WS, 

LAFAYETTE BRAND 
RECORDING TAPE 

First grade quality American 
tapes. Brand new and guaran- 
teed. Discounts for quantities. 
3in. 200ft. L.P. mylar 4/- 
3iin. 600ft. T.P. mylar 10 /- 
í1n. 600ft. std. plastic 8/6 
51n. 900ft. L.P. acetate 10/- 
5in. 1200ft. D.P. mylar 151- 
51ín. 1200ft. L.P. acetate 12/6 
51in. 1800ft. D.P. mylar 22/8 
7in. 1200ft. std. mylar 12/6 
7in. 1800ft. L.P. acetate 15/- 
7ín. 1800ft. L.P. mylar 20 /- 
7in. 2400ft. D.P. mylar 25/- 
Postage 2/ -. Over £3 post paid. 

TE -12 20,000 O.P.V, 
MULTIMETER 

High quality 
multlmeter, rug- 
ged design and 
wide ranges. 
DC VOLTS - 0- 
0.6-6-'30-120- 
600 - 1,200 - 3,000 
-6,000v. 
AC VOLTS - 0- 
-6 -30- 120 -600- 
1,200 v. 
DC current -0 - 
0.06 -6 -60 -600 
mA. 

Resistance- 0- 6K- 600K -6 meg. 
-60 meg. 
Capacity -50 pF -0.2 mfd. 
DECIBELS- -20 to + 63 db. 
SIZE -61n. x 3iin.x Min. 
Supplied complete with test 
leads, battery and instructions. 
25.19.6. Post 2/ , 

NH- 201 30,000 O.P.V. 
MULTIMETER 

Nigh quali- 
ty. high sen- sitivity 
multimeter. 
DC volts -0 
- 0.25 -1 -10- 
50- 250 -500- 
1.000v. 
AC volts - 
-10 -50 -250 
- 500v. 
DC current -0 -50 µA- 
10 - 250 ma. 

Resistance-0-5K-500K-5 meg. 
Decibels- -10 to + 22 db. 
Size -4íín. x 31ín. x Ian. 
Supplied complete with test 
leads, battery and instructions. 
25.10.0. Post 2/ -. 

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 41/re 
x 2/in. Com- plete with 
leads, batteries and instruc- 
tions. £5.19.6. P. & P. 2/ , 

LAFAYETTE HI -F1 
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 with all 
cables, wires, overload junction 
box and 3- connector plug. 89/6. 
P. & P. 2/6. 

; e vz-(RAI .1 LIM 
Phone: GERRARD 8204/915 
Cables: SMITHEX LESQUARE 

1-34- LISLE STREET, LONDON, W.C. 
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TECHNICAL 
TRAINING 
in radio 
television and 
electronics 

Whether you plan to have your own business, to 
become an electronics engineer, to take up a career in 
industry, or to brush -up your knowledge and study 
new developments, transistors, etc., an ICS 
Course will help you to success. You learn at home 
in your own time, under expert tuition. Moderate 
fees include all books. 

EXAMINATION COURSES FOR:- 
C. & G. Radio 

and 
TV Servicing Certificate 

(R.T.E.B.) 

C. & G. Radio 
Amateurs' Exam. 

(Amateurs' Transmitting 
Licence) 

P.M.G. Certificates in 
Radiotelegraphy 

Institution of Electronic and Radio Engineers, 
C. & G. Telecom. Technician's Cert. 

Gen. Cert. of Education, etc. 

een 

New practical radio construction courses 

Learn as you build the ICS way. Learn the 
theory of radio and electronics. Build a 5- 
valve, 2- waveband receiver, a transistor port- 
able and an A.F. amplifier. Build a signal 
generator and a multimeter as well, if you 
wish -two essential pieces of equipment for 
those engaged in servicing work. Three 
courses to choose from. 

Post this.Coupon TODAY? for FREE book on 

s in Radio, and full details of other ICS Courses 
Member of the Association of British Correspondence Colleges 

INTERNATIONAL CORRESPONDENCE 
SCHOOLS 

(Dept. 171), Intertext House, Parkgate Road, 
London, S.W.II 

Please send book on 

Name Age 
(Block Letters please) 

Address 

Occupation 6 64 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOOKS FOR THE 
RADIO ENTHUSIAST 

Amateur Radio Handbook. Covers the whole field of 
Amateur Radio transmission and reception from funda- 
mentals to station operation Nearly 700 line diagrams 
and more than 100 half -tones. 544 pages bound in maroon 
buckram linson. Price 34/- (postage and packing 256). 
Radio Data Ref Book. 136 pages bound in blue 
buckram linson. Price 1216 (postage and packing 116) 
Radio Amateurs' Examination Manual. Essential 
reading for those wishing to obtain the Amateur (Sound) 
Licence. More than 50 line diagrams. 60 pages. Price 5I- 
(postage and packing 6d.). 
RSGB Amateur.Radio Call Book. A comprehensive list 
of amateur fixed and mobile stations in the United King- 
dom and the Republic of Ireland. 88 pages. New 1964 
Edition. Price 416 (postage and packing 6d.). 
A Guide to Amateur Radio. Basic information on 
receivers, transmitters, and aerials. Explains how to obtain 
an amateur transmitting licence. Well illustrated, 80 pages. 
New Tenth Edition Price 3/6 (postage and packing 6d.). 
The More* Code fer Radio Amateurs. A carefully 
graded selection of exercises designed to make learning 
the Morse code as simple as possible. 24 pages. Price 116 
(postage 3d.). 
Communication Receivers. Price 2/6 (postage and 
packing 6d.). 
Service Valve Equivalente. Lists the commercial 
equivalents of all CV numbered valves, cathode ray tubes 
and semiconductors useful to the radio amateur and home 
constructor. Pocket size. 48 pages. Price 35- (postage and 
packing.6d.). 

Obtainable from booksellers or in case of difficulty 
direct from: 

RADIO SOCIETY OF 
GREAT BRITAIN 

(Dept. P.W.) 
2,8 Little Russell Street, London, W.C.1 

EXPRESS ELECTRONICS 
32 SOUTH END CROYDON SURREY 

TEL. CRO 9186 
NEW TESTED AND GUARANTEED 

FOR THREE MONTHS 
ICI 5/8 UBF16 7/-'.12AU7 6/910H156 301- EF92 618 FL83 V- 
iet! 7/66BH6 gig 12AX7 6l9 DK91 6/8EIA1 9/e P1'33 8/6 

1F'I 
7/6 UBdB 6l9 12BH7 10/6 DLI 5/6 EM .58 30/- PY82 7/6 IFS 2/- OBltl / 12K86T11/- 1/94 6/- EYbI 7/6 PY83 7/8 

1FD1 .j86BW6 6/6 12Q7GT 7/6 DL96 7/6 EYel 10/. R19 6/8 
1F1/9 6/8 60W7 7/- 128N7 4/6 EB91 4/- EY80 4/9 IYI 7/6 0/32 4/- 16A5 91- EBC41 7/6 E7.40 6/8 
1P10 6/6 6F12 41- 19AQ5 916 EBF80 5/6 EZ80 6II- 
1P11 8/- OHUGT 9/- 25LO6T 6/- ECC81 4/- EZ81 6/9 
1R3 6/5 BK7(1 6/8 

30(A 7/6 ECC82 6/9 11 V132 9/6 l86 6/8 BKdO 8/- 30L1 7/6 ECC83 6/9 KT330 8/- 1T4 S/- BQ70 6/6 86LOGT 7/6 EC)C94 6/6 KT66 15/6 IUb 6I6 tleL7oT 61- 93W4 818 ECC86 7/6 N17 6/8 3Q4 616 68N 76T 7/0 357.4GT 8/- ECF80 8/8 N 18 6/6 384 6/6 5763 7/8 ECF82 7/6 N19 8/- 
8V4 6/- 80 6/- EC/142 5/- N709 71- 
5Y3GT 5/. DAF91 6/8 ECH81 10/- PCC84 7/6 
6Z4G 6/0 DAF9d 7/6 8/6 

PCF82 7/6 6AKO 6/6 DF01 2/- 
9AL5 {/- DF98 7/8 EF41 9/- PCL82 6/8 
(LIMO 4/. DH7tl 7/8 EF80 

'88 
8/- PCLL81 84 6l5 

6AT6 6/- DH77 6/- EF e/- P 9/8 
6 BA6 5/- DH142 8/6 EF9I 41- PLS2 7/- 

VALVES 

OVOG 7/8 
6X4 6/- 
nX30 6/9 
7Y4 8/- 
8D3 4/- 
9137 9/6 
12AD8 7/6 
12AH8 10/- 
12AT7 4/- 

86A1 9/8 
TT15 57/6 
052 7/6 
U76 7/6 
U'8 6/- 
0142 7/6 
UBC41 8/6 
UCH42 9/6 
II141 8/6 
UL4l 8/6 
0Y41 7/6 
W17 8/- 
W78 4/6 
W142 8/6 
X17 6/6 
X142 9/- 

Z77 4%- 
ZD17 6/6 

ASK FOR RESISTOR AND CAPACITOR COLOUR CODE 
FREE WITH EVERY PURCHASE 

High Stability Resistors ,W 1% 500 to 1M, 9d. Midget Ceramics 500 v., Od 
Coax. Super Quality 1 in.. M. yd. Plugs Od. Sockets 9d. Silicon H.T. Rects. 
260 v. 800 mA lia. z O:s.. 8 /8. Content Cooled 260 v. 60 mA, 6/6. 86 mA, 8/6 
NEW TRANSISTORS BY MOLLARD. OC19, OC18, OChO, 26/ -; OC44, OC45 
5/ -; 0070, 8 / -; 0071, 5/ -; 0072. 6/ -; 0072 Matched pair, 15 / -; 0074. OC75 
OÚ78, 7/6; 0081, 6 / -; 0081 Matched pair, 12 / -; 00170, 00171, 7/6. 

VALVES MATCHED IN PAIRS 
EL34, 27/8; EL84, 15/ -, N709, 15/ -, OV80, 16/ -, 6BWO, 14/- per pair. Push- 
Pull O.Y. Transformer for above 3 /1511, 14/6. Y. Sr P. 1 /0. 121n. P.M. Speakers 
817, 24/6. Bakers "Selhuret" lais. 130 15W Stalwart, 84.16.0. 121n. Stereo 
Model, 16.16.0. 

SETS OF VALVES 
DH91, DF91, DAF91, DL92 or DL94 17/6 ECH42, EF41, EBCA1, 
DK98, DF98, DAF96, 13L98 88/6 RL41, 11240 87/8 
6K8, 6K7, 6Q7, 6V6, 6Z4 or 6150 19/6 ECH42, EF41, EBC41, 
1R6, 1T4, 185, 384 or 3V4 17/6 UlAl, UY41 56/- 

Peonage and peeking Bd. Over al poet free. C.0.D. 4/-. 
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THE R.S.C. 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 121n, heavy duty 25 -watt high flux (17,000 lines) loudspeakers with 

tin. diameter speech coils. Designed for efficiently handling full output of amplifier 
at frequencies down to 2k c.p.s. 

* Dual Cone in second speaker reproduces frequencies up to 17,000 e.p.s. 

* Heavily 
i is 

made cabinet 
on on oft mien of Vynair. x1 x Ho, hs an exceptionally attractive 

* For 200 -250 v. to 50 c.o.s. A.C. mains operation. * Four lack socket inputs and two independent vol. controls for simultaneous connection 
of up to four instrument pick-ups or microphones. 

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

Send S.A.E. for leaflet. 
392 Gns OR 

,111 
DEPOSIT 

3.9.114.3Úarr. 
12 

. 
month)^ 

K.S.C. JUNIOR GUITAR AMPLIFIER 
5-watt high quality output. Incorporating 
high flux 12ín 10 watt 12,000 line loudspea- 
ker. Sensitivity _ m.v. Two high 
impedance Iputs. Handsome 
strongly made cabinet (size 14 x 14 x 7ín. 
approx.) finished in complimentary_ shades 
of Rexine /Tygan. 200 -250 A.C. mains. 

£9.19.6 payments of 222/3 Car 
9 ms nthly 

LINEAR TREMOLO /PREAMP. UNIT 
Designed for introducing the Tremolo effect 
to any amplifier which is fitted with a 
reserve power supply point for smoothed 
H.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 

R.S.C. SENIOR 15 WATT LEAD or 

RHYTHM GUITAR 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 12.in. 20 watt 
model with cast chassis. 
Chassis Is well made and 
finished as Junior Model. 
Size approx. 18 x 18 x 81n. 

Only 18 Gns. Carr. 

R.S.C. B20 BASS GUITAR 
AMPLIFIER 

A. highly efficient unit inoorporat- 
1ng a massive 15ín. 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 13ín. Operation -rom 200- 

250 v. 50 c.p.s. A.C. mains. 2IIGns. Send S.A.E. for leaflet. 201 Gns. 
Deposit E3.2.0 and 12 Carr. 17/6 

monthly payments of 51/8. 

Send S.A.E. for leaflet. Or DEPOSIT 37/9 
and twelve monthly payments of 31/6. 

GLASGOW - LONDON - EDINBURGH 
326 Aí21:1 LI: STREET 

Now open 
238 EDC:W :C RE ROAD 13:0 i i iIll s1ItEEr 

Now open Now open 
TRANSISTOR SALE. Mollard 0071 3/9, HEAVY' DUTY LOI DSPEAKERS IN 
0C45 4/11, 0C44 4/11, OC72 4/9, 0081 4/11. SURSTAPiTIA.L REM \E COVERED 
OC171 8/9, Edlswan XA1 0i 3/9, X3102 3/9, CABINETS. Type BG1. Suitable for Bass 
il-A112 3/9, XB113 3/9, XB104 3/9, XC101A Guitar. Speaker Unit 15ín.. High Flux, 
3/9. - Postage 6d. for up to.3 'Transistors. 15 ohms, 30 watts. Cabinet size approx. 

24 x 21 x Slin. Only 191 gns, Or Deposit 
43/- and 12 monthly payments of 34/-. 
Type BG3 /2. Suitable Bass and Lead 
Guisar. Two 12in. high flux 15 ohm 25 watt 
speakers, one with aluminium speech coil 
and dual cone to provide smooth frequency 
response from 2 to 17.000 c.p.s. Cabinet 
size approx. 30 a 21 x 14in. Covered In two 
contrasting tones of grey Vynair and 
Rexine. Rating 50 watts. Only 29 gnu. 
Or Deposit £3.7.6 and 12 monthly payments 
of 50/ -. 

D.C. SUPPLY KIT. 12 v. 1 a. consisting 
of a partially drilled metal case, mains 
trans.) F.W. Bridge Rectifier, 2 fuseholders 
and fuses. Change Direction switch, vari- 
able speed regulator and circuit. For 
200 -250 v. A.C. mains. Suitable for Electric 
Trains. Limited number available at 29/11. 

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

6/12 v. 1 a. .. 3 /11 24 v. 20 amp. 89/9 
6/12 v. 2 a. .. 8 /11 H.T. TYPES H.W. 
6/12 v. 3 a. .. 9/9 150 v. 40 mA .. 3/9 
6/12 v. 4 a. .. 12/3 250 v. 50 mA .. 3/11 
6/12 v. 6 a. .. 15/3 250 v. 60 mA .. 4/11 
6/12 v. 10 a. .. 26/9 250 v. 80 mA .. 5/11 
6/12 v. 15 a. 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) 
B/í1. H.W. 250 v. 60 mA. 5/11. 

HI -F1 10 -WATT AMPLIFIERS. 
Brand New Co 

Úpílits £7.19 Carr. .6 
Manufacturers' discontinued Model. Push - 
Pull output. Latest high efficiency valves. 
Dual separately controlled Inputs for 
"Mike ". Separate Bass and Treble Controls. 
High sensitivity. Output for 3 or 15 ohm 
speaker. Guaranteed tested and in perfect 
Working order. 

DERRY 
Now open at . 

26 Osmaston Road 
The Spot 

LARGE REXINE COVERED SPEAKER 
CABINETS. Heavy blockboard construc- 
tion. Very attractive two tone covering 
of Rexine and Vynair. Size 30 x 21 x 16ín. 
cut for 15ín. or 18ín. speaker or for two 
12M. 11 gns. or Deposit 25/9 and 9 monthly 
payments 25/9. Size 30 x 30 x 16in. cut for 
15ín. or lain. speaker 13 gns. or Deposit 
30/4 and 9 monthly payments 30/4. 
Suitable speakers available. 
FANE EXTRA HEAVY.DUTY 
LOUDSPEAKER 151n. TYPE 153. 
40 watts. Total flux 375,000 lines. Ex- 
tremely high sensitivity. 15 ohm voice 
coll. Only 18 gns. or Deposit 37/9 and 
12 mtihthly payments of 31/6. 
FANE EXTRA HEAVY L /SPEAKER 
183. 18ín., 15 ohms, 60 watts, 3in. Mare. 
Speech Coil. Total Flux 375,000 lines. 
High sensitivity. ONLY 24 Ens. or Deposit 
51 /- and 12 monthly payments of 42/9. 
Send S.A.E. for leaflet on 153 and 183. 

R.S.C. 

Ex. GOVT. SMOOTHING CHOKES. 
200 mA, 3 -5 H, 50 ohms, Partneko 8/9: 
150 mA, 10 H, 50 ohms 9/9; 80 mA, 20 H. 
900 ohms 5/9: 120 mA, 12 H. 100 ohms 819: 
50 mA, 50 H. 1,000 ohms Bá9: 100 mA. 10 H. 
100 ohms 6/9; 60 mA. 5 -10 H, 250 ohms 2/11. 

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 v., 60 mA, 6,3 v.. 2 a. 

R.S.C. POWER PACK. 39/9. Louvred 
metal ease only 8 s 5i x 2120. Stove 
enamelled. For 200 -250 v. A.C. mains. 
Output at 4 pin plug and socket 250 v. 
60 mA, fully smoothed and 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- 
('051M. KIT. Complete set of parts with 
diagrams, etc. Housed in two polished 
wal out finished cabinets of pleasing 
design. High sensitivity. For 200 -250 v. 
A.C. mains. Fully isolated. Controllable 
at both units. An lntercomm. of this class 
would normally cost 020 -£30. Only 89/6. 
carr. 5/- or assembled ready for use 6 gas. 

EX. GOVT. 
RECTIFIERS 2v IS 

SELENIU 

(BRIDGE) F.W. ONLY 

(Manchester) MAIL ORDERS to S4 Wellington St, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under LI. 
Ltd. Postage 2'9 extra under E2. 416 extra under ES. Trade Supplied. S.A.E. with all enquiries please. 

LEICESTER BIRMINGHAM 
32 High St. 6 Gt. Western 

Arcade, Opp. 
Half -day Snow Hill Station 
Thursday No half -day 

SHEFFIELD HULL 
1 3 Exchange St. I S I Savile 
(Castle Market ! St., Hull 
Bldgs.) Sheffield 

Half -day Thursday 

LIVERPOOL BRADFORD 
73 Dale St. 56 Morley St. 
Liverpool 2 (above Alhambra 

Theatre) Bradford 
No half -day Half -day Wednesday 

MANCHESTER 
8.10 Brown St. 
(Market Street) 
Manchester 2 
No half -day 

LEEDS 
5 -7 County 
(Mecca) Arad. 
Briggate Leeds 
No half-day 
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R 
(Man 

. Ltd. 

LEICESTER 
32 High St. 

Halt-day 
Thursday 

MAIL ORDERS to 54 Wellington St, Leeds I. Terms: C.W.O. or C.O.D. No C.O.D. under LI. 
Postage 319 extra under E2. 416 extra under LS. Trade Supplied. S.A.E. with all enquiries please. 

BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS 
6 Gt. Western 13 Exchange St. SI Savile 73 Dale St. 56 Morley St. 8 -IO Brown St. 5 -7 County 
Arcade, Opp. (Castle Market St., Hull Liverpool 2 (above Alhambra (Market Street) (Mecca) Arcade 
Snow Hill Station Bldgs.) Sheffield Theaere) Bradford Manchester 2 Briggate, Leeds 
No half -day Half -day Thursday No half -day Half -day Wednesday No hall -day No half -day 

DERRY 26 Osmaston Road 
THE SPOT 

FANE HEAVY DUTY HI -FI SPEAKERS 
12ín. 15 ohms. Cast chassis. Exceptionally 
robust 2ín. diam. Voice Coil Assemblies. 
122/1020watt, 5 gns. 122 /10A 20watt. 6gns. 
122/12 20watt, Cigna. 122/12A 20watt, 27.19.8 
122/14 22watt. 9 gns. 122í14A 22watt, 10 ens. 
122/17 25watt, 11 ms. 122/17A 25watt. 12 gns. 
151n. 17 ohms - Cast chassis. Except ionaily 
robust 21n. loam. Voice Coil Assemblies. 
152/12 20watt, 12 gns. 152/12A 20watt, 13 gns. 
152/14 27watt. 14 gns. 152114A 27watt. 15 gns. 
152/17 35watt, 18 gns. 152í17A 35watt, 17 ens. 
"A" indicates dual cone type, 30- 17,000 
c.p.s. Send S.A.E. for leaflets. Terms 
available. 

R.S.C. 30 -WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER Aí0 
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 t3 dB 
30- 20.000 c /s. A specially designed section- 
ally wound ultra linear output transformer 
IS used with 807 output valves. All com- 
ponents are chosen for reliability. Six 
valves are used EF88, EF88, ECC83, 807, 
807. GZ34. Separate Bass and Treble Con- 
trols are provided. Minimum input required 
for full output is only 12 millivolts so that 
ANY KIND OF MICROPHONE Olt 
PICK -UP IS SUITABLE. The unit is 
designed for CLUBS, SCHOOLS, 
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 
1s provided so that two separate inputs such 
as (cram and "Mike" can be mixed. 
Amplifier operates on 200 -250 v. 50 c /s. A.C. 
Maine and has output for 3 and 15 ohm 
speakers. Complete Kit of parts with fully 

punched chassis and point -to- 
11 Gns. point wiring diagrams and 

instructions. If required 
Carr. 10 /- 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. 
ARMSTRONG, DULCI, LINEAR, 
ROGERS, LEAK and JASON EQUIP- 
MENT, GOODMANS W.B. AND 
FANE SPEAKERS. GARRARD AND 
GOLDRING 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 7ín. high. Simple align- 
ment procedure. Point -to -Point wiring 
diagrams, instructions and priced parts list 
with illustrations, 2/8. Total building cost 
£5.5.0. S.A.E. for leaflet. 

R.S.C. BATTERY TO 
R.S.C. BATTERY TO MAINS 
Type BM1. An all -dry battery 
eliminator. Size 51 x 41 x 2ín, 
approx. Completely replaces 
battery supplying 1.9 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. 

P.M. SPEAKERS, 10in. W.B. "Stentorian" 
3 or 15 ohms type HF 101210 watts, hi- fidelity 
type. Recommended for use with our All 
Amplifier. 24.12.8. 12ín. R.A. 3 ohms 10 watts 
(12.000 lines), 59/9. 
TWEETERS. R.A. 3 ohm, 25/9: 15 ohm, 25/9 
It.A. 12ín. DUAL ('ONE 3 ohm 8 watt 
Speakers. Ideal for Stereo. Only 39/9 ea. 

Jason FMTI V.H.F. /F.M. Radio Tuner de- 
sign. Total cost of parts including valves, 
Tuning dial, Escutcheon, etc.. 88.19.6. 
LINEAR L45 MINIATURE 4/5 WA'L'T 
QUALITY AMPLIFIER. Suitable for 
any record playing unit and most micro- 
phones. Negative feed -back 12 dB. Separate 
Bass and Treble Controls. For mains 200- 
250 v. 50 c /s. Output for 2 -3 ohm speaker 
Mullard valves EZ80, ECC83, EL84. Size 
only 7x5x51 in. high. Guaranteed 12 months. 
Only 26.19.8. Send S.A.E. for leaflet. 
Terms: Deposit 2218 and 5 monthly pay- 
ments of 22/6. 

R.S.C. 4/5 

121n. 10 WAVE HIGH QUALITY 
LOUDSPEAKER 
In walnut veneered 
cabinet. Gauss 
12,000 lines. Speech 
coil 3 ohms or 15 
ohms. Only £4.19.6 
Carr. 5/ -. Terms: 
Deposit 11/3 and 
9 monthly pay- 
ments of 11/3. 
121n. 20 WATT 
HI -FI LOUD - 
SPEAKERS IN 
CABLNETS. Size 

18 x 18 x loin. Finish as above. Terms: 
Deposit 17/9 and 9 monthly payments of 
17/9. Only 57.19.8, Carr. 8 /6. 
For larger types see preceding page. 
LINEAR L034 (:RAM. AMPLIFIER. 
High quality. Separate Bass and Treble 
controls. Handsome appearance. Com- 
pletely enclosed. Black /Gold Frontpiate 
5 ens. 

WATT AS HIGH -GAIN AMPLIFIER 
A highly- sensil'Ve 4 -valve quality amplifier for the 
home, small club,' etc. Only 50 millivolts Input is re- 
quired for full output so that It b suitable for use with 
the latest high fidelity pick -up heads, in addition to 
all other types of pick -ups and practically all "mikes ". 
Separate Bass and Treble Controls are provided. These 
give full long- playing record equalisation. Hum level is 
negligible being 71 dB down, 15 dB of Negative feedback 
is used. II.T. of 300 v. 25 mA and L.T. of 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 Blue 
Hammer finish and point -to -point wiring diagrams and instructions. Exceptional 
value at only £4.15.0, or assembled ready for use 25/- extra. Plus 3/6 carr., or 
de rosil 22/6 and 5 month! ia. mente of 2. 8 for assembled unit. 

GLASGOW - LONDON - EDINBURGH 
328 Alt(.1 LE STREET 238 EDGWARE ROAD 

Sint Open Now Open 
133 1. íW11 S'tst i:'' 

Now Open 
'L11E 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 B.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 119, maximum building costs 
24.19.8, inc. attractive walnut veneered 
wood cabinet 12 x SI x 511n. 

BASS REFLEX C'ABINET'S, 
JUNIOR MODEL. Specially designed 
for W.B. HF1012 Speaker, but suitable for 
any good quality 101n. speaker. Acousti- 
cally lined and ported. Polished walnut 
veneer finish. Size 18 x 12 x loin. Handsome 
appearance. Ensure superb reproduction 
for only 23.19.8. 
STANDARD MODEL. As above but for 
12ín. speakers. Size 20 x 15 x 13ín. For 
vertical or horizontal use. 55.19.8. Set 
of legs with brass ferrules, 19/6. 
R.S.C. JUNIOR HI -FI REPRODUCER. 
The very latest Goodman Axlette 8 High 
Fidelity loudspeaker (retailing at approx. 

gns.( fitted in a specially designed Bass 
Reflex cabinet size 12 x 18 x loin. Acousti- 
cally lined and ported and finished in 
polished walnut veneer. Matching im- 
pedance 15 ohms. Frequency 
range 40 -15.000 c,p.s. Power g Gns. handling 6 watts nominal. 
Ideal for Stereo. Carr. 4/6. 

MAINS CONVERSION UNITS 
Type BM2. Size 8 x 5i x 211n. 
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 
11.1'. batteries and L.T. 2 v. 
accumulators when con- 
nected to A.C. mains supply 
200/500 v. 50 c /s. SUITABLE 
FOR ALL BATTERY RE- 
CEIVERS normally using 
2 v. accumulators. Complete 

kit of parts with daigrams and instructions, 
49/9. or ready for use, 59/6. 

NI IL L7'I- METER, C'AIit MI. Sensitivity 
2,000 ohms per volt. A.C. and D.C., 54/- 
A.10. Basic Meter sensitivity 155 micro - 
amas A.C. and D.C. ranges £4.11.8. BAO. 
Sensitivity up to 10,000 ohms per volt A.C. 
and D.C., 26.2.8. 30,000 ohms per volt 
with overload buzzer. 28.19.8. 

R.S.C. CORNER CONSOLE CABINETS 

Polished walnut 
veneer finish. Pleas- 
ing design. JUNIOR 
MODEL. Size 20 x 11 
x 8in. for 8 x Mn. or 
10 x 6ín. speakers. 

DAItD MODEL. 
Size 27 x 18 x 
12ín. for 8 or loin. 
speakers, 54.11.9. 
SENIOR MODEL. 
Size 30 x 20 x 151n. 
for 12in. Speaker. 
Suitable Speaker 
systems below. 
Only 7 gns. 
AUDIOTRINE HI -FI SPEAKER SYS- 
TEMS. Consisting of matched 121n. 
12,00(1 line. 15 ohm high quality speaker; 
cross -over unit (consisting of choke, 
condenser, etc.) and Tweeter. The smooth 
response and extended frequency range 
ensure surprisingly realistic reproduction. 
Standard 10 watt rating 24.19.9. Carr. 5/ -. 
Or Senior 15 watt, 28.19.9. Carr. 7/6. 

AUDIOTRINE 
EQUIPMENT 
CABINETS. 
Size 33 x 15 x 
18in. Beautiful 
walnut veneer- 
ed finish. Ele- 
gant contem- 
porary design. 
Robust con- struction. 
Uncut, remov- 
ablebaseboard. 
Depth above Only 121 ens. 
baseboard 51-, Carr. 15/ -. 
Terms: Dep. 29/9. and 9 mthl Y. pymts. 29/9 
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AUDIOTRINE HI -FI TAPE RECORDER KIT 251F". 
REALISM AT IN(:REDIBL'i IA1vv COST, CAN BE ASSEMBLED IN AN 1101'R 
Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape Amplifier 
with negative feedback equalisation for each of 3 speeds. High Flux P.M. Speaker. empty Tape Spool, a 
Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet tastefully covered in con- 
trasting shades of Rexine and Vynair, size 141 x 15 x 8lin. high and circuit. Total cost if purchased 
individually approximately £40. Performance equal to units in the £60 -£80 class. S.A.E. for leaflets. 
TERMS. Deposit £2.13.9 and 12 monthly paymlents of 44/ -. Cash price it settled in 3 months. 

HIGH FIDELITY 12 -14 WATT AMPLIFIER TYPE All 
PUSH -PULL ULTRA LINEAR 
OUTPUT 'BUILT -IN' TONE 
CONTROL PRE -AMP STAGES 

Two Input sockets with associated controls 
allow mixing of "mike" and gram., as in A10 
High sensitivity. Includes 5 valves, ECC83, 
ECC83, EL84, EL84, EZ81. High Quality 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 
response ± 3 dB 30- 20.000 c /s. Six negative 
feedback loops. Hum level 60 dB down. ONLY 
23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and 
types of pick -ups and microphones. Comparable with the very best designs for STAN- 
DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as 
STRING BASS, LEAD OR RHYTHM GUITARS, etc. 
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 71e. For A.C. mains 200 -250 v. 50 c.p.s. Output 
for '3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full 
instructions and point -to -point wiring diagrams supplied. Only 8 Gns. Carr. 
(Or factory built 511- extra.) 10 / -. 
If required louvred 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. 

ONLY 3 
PAIRS OF 

SOLDERED 
JOINTS 

PLUS 
MAINS 

LINEAR TAPE PRE -AMPLIFIER. Type LP /1, Switched Negative feedback 
equalisation. Positions for Record thin., 31ín., 71ín. and Playback. EM84 Recording 
Level Indicator. Designed primarily as the link between a Collaro Tape Tran- 
scrlptor and a high fidelity 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- 
phonic amplifier giving 5 watts high quality output on 
each channel (total 10 watts). Sensitivity is 50 milli- 
volts. Suitable for all crystal stereo heads. Ganged 
Bass and Treble Control give equal variation of "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- 
structions 8 Gns. supplied. Send S.A.E. for leaflet 
Full constructional details and price list 2/6. Carr. 10 / -. 

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

R.S.C. GRAM AMPLIFIER KIT. 3 
watts output. Negative feedback. Controls 
Vol.. Tone and Switch. Mains operation 
200 -250 v. A.C. Fully isolated chassis. 
Circuit, etc., supplied. Only 39/9. Carr. 3/9. 
III -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 39/6. B.S.R. Stereo 39/9. 
IIRADMATICC RECORDING HEADS. 
High Impedance Record /Playback 221 -. 
Low Impedance Erase, 12/6.. 
MARRIOTT RECORDING HEADS. 
High Impedance, Record /Playback 15/, 
Low Impedance, Erase. 10 / -. 
PICK -UP ARMS. Complete and with 
latest Acos /hi -fi TurnoverCartridge 29/11. 
CRYSTAL MICROPHONES. Hand type 
NP110 14/9, R.T.C. 19/9. Acos Mic 40 25/9. 
Acos Mic 45 29/9. Stick type Acos 39-1 
39/9. BM3 with neck band and heavy table 
stand 59/9. Lapel type 29/9. 
COLLARD JUNIOR 4 -speed Single 
Player Unit and Crystal PiCk -up with hi -fi 
Turnover head. Only £3.19.6. 
B.S.R. UA14 4-sp'd AUTO- CHANGERS 
with hi -fi turnover head, £6.19.6. Carr. 4/6. 
GARRARD AUTO -SLIM 4 -SPEED 
AUTO -CHANGER with high fidelity 
pick -up. Latest model. For 200 -250 v. 
A.C. mains. £7.17.6. Carr. 4/6. 
GARRARD AT6 AUTO -SLIM DE- 
LUXE 4 -SPEED AUTOCHANGERS. 
Turnover GC8 head. for 200-250 v. A.C. 
mains, £11.9.0. 
(:LlA MINIATURE 2 -3 WATT GRAM 
AMPLIFIER. For use with any single 
or auto -change unit. Output for 2 -3 ohm 
speaker. For 200 -250 v. A.C. mains. Sine 
111 x 2/ x 21in. Controls: Vol. and Tobe 
with Switch. Only 59/6. 

SENSATIONAL 
STEREO OFFER 

A complete set of parts 4 Gns to construct of 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. 
Consistfag of Mains Transformer 
0- 200 -230 -250 v.: F.W. (Bridge) Selen- 
ium Rectifier: Ammeter. Variable 
Charge Rate Selector Panels, 
Plugs, Fuses, Fusebolder and 
circuit. 59/9. Carr. 4/6. 

R.S.C. BATTERY CHARGING EQUIPME 
All for A.C. Mains 200.250v., 50 c/s. 

3.33'4,35:41.42,42d7AAß:ì 

ASSEMBLED 
4 amps 6 /Id v. Fitted Am- meter and 
v a r i a b l e 

charge 
rate 

:elector. Also 
selector plug 
for 6 v. or 12 v. 

charging. Louvred steel case with skived 
grey hammer finish. Fused and ready 
for use with mains and output 59/9 leads and battery clips. Carr. 4/6. 
Terms: Deposit 12 /- and 5 monthly 
payments of 12 / -. 

ASSEM BI.ED 
6/12 v. 2 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 output leads. 
399 2r. r. 

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

CHARGER KIT. 12 v. 14 AMP or 24 v. 7 AMP 
Consisting of mains trans. 2íX)- 230 -250 v. F.W. (Bridge) selen- 
ium Rectifier. Ammeter. Fuses. Variable Resistor, Heavy 
Steel Stove enamelled case and Circuit. Only £9.19.8. Carr. 
15/ -. Please state it 12 v. or 24 v. kit required. 

NT Guaranteed 12 months. 
BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former, F.W. Bridge, Metal 
Rectifier. well ventilated steel 
case. Fuses. Fuse -holder, 
Grommets. panels, Heavy I)r 
Clip, circuit. Carr. 3/6 cc: 

or12 v.1 amp '2i v 
As above, with Ammeter .. 28)9 
6 v. 2 amps 19/9 
6 v. or 12 v. 2 amps. 25/8 
6 v. or 12 v. 2 amps, inclu- 
sive of Ammeter 35/9 
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 ea. 

CHARGER KIT, 12v. 18 Amp. 
with variable charge rate 
adjustment and ammeter. 
£4.19.8. Carr. 10/ -. 

R.S.C. MAINS TRANSFORMERS (6,,M NTFED) 
Interleaved and Impregnated. Prim- FULLY SHROUDED (continued) - 
aries 200- 230 -250 v. 50 c /s. Screened 425- 0 -423v. 200mA, 6.3v. 9a. C.T. 5v. 3a.. 55/9 
TOP SHROUDED DROP THROUGH 425- 0 -425v. 200mA, 6.3v. 4a. C.T., 6.3v. 

250- 0 -250v. 70mA, 6.3v. 2a, 0- 5 -6.3v. 2a.. 17/9 0- C.T., 5v. 3a .. 59/9 
350- 0 -350v. 80mA, 6.3v. 2a, 0- 5 -6.3v. 2a.. 18/9 OUTPUv. 

TRANSFORMERS 
6.3v. FRa, C.T. Sv. 3a.. 8819 

250- 0 -250v. 100mA, 6.3v. 2a. 6.3v. la .. 2119 
OUTPUT TRANSFOReIERS 
Midget Battery Pentode 66:1 for 354, 

250- 0 -250v. 100mA, 6.3v. 3.5a, C.T. .. 19/9 
250- 0 -250v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 25/9 Small Pentode, 5.0000 to 3n .. .. 4/6 
300- 0 -300v. 130mA, 6.3v. 4a. 6.3v. la, for Small Pentode 7/8.0000 to 3 n .. .. 4/6 Mullard 510 Amplifier . .. 29/9 Standard Pentode 5.0000 to 30 .. .. 5/9 
300 -0-300v. 100mA. 6.3v. 4a, 0- 5 -6.3v. 3a 26/9 Standard Pentode 7,0000 to 3n.. .. 5/9 
350-0-350v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 26/9 10.000 f2 to 3f2 .. . .. 5/9 3540 -350v. 150mA, 6.3v. 4a. 0- 5 -6.3v. 3a 29/9 Push -Pull 8 watts, L84, or 6V6 to 30 
FULLY SHROUDED UPRIGHT or matched to150 .. .. 9/9 
250- 0-250v. 60mA, 6.3v. 2a, 0- 5 -6.3v. 2a, Push -Pull 10 -12 watts to match 6V6 or 

Midget type 2i x 3 x 31n. . 17/11 EL84 to 3-8-8 to 1511 .. .. 19/9 
250- 0 -250v. 100mA, 6.3v. 4a. 0- 5 -6.3v. 3a 27/9 Following types for 3 and 150 speakers: 
300 -0-300v. 100mA, 6.3v, 4a, 0- 5 -6.3v. 3a 27/11 Push -Pull 10 -12 watts 6V6 or ELM .. 18/9 
300- 0 -300v. 130mA. 6.3v. 4a. C.T. 6.3v. Push -Pull 15 -18 watts, 6L6, KT66 .. 22/9 

1a, for Mollard Amplifier .. 33/9 Push -Pull Mollard 510 Ultra Linear . 29/9 
350- 0 -350v. 100mA, 6.3v. 4a, 0- 5 -6.3v. 3a 27/11 Push -Pull 20 watts, sectionally wound, 
350- 0 -350v. 150mA, 6.3v. 4a, 0- 5 -6.3v. 3a.. 35/9 6L6, KT66, EL34, etc. .. . .. .. 49/9 

MIDGET MAINS primaries 200 -250 w. 

50 c /s. 250v. 60mA, 6.3v. 2a .. 11/9 
250- 0 -230v. 60mA, 6.3v. 2e. 12/11 
Both above size 21 x 21 x 2110. 
FILAMENT TRANSFORMERS 
All with 200 -250v. 50 c/s primaries 6.3v. 
1.5a., 5/9: 6.3v. 2a. 7/6: 12v. la, 7 /11: 
6.3v. 3a, 8l11: 6.3v. 6a. 17/6: í2v. 1.5a. 
twice, 17/6. 
SMOOTHING CHOKES 
150mA. 7 -10 H, 250 ohms.. .. .. 11 /9 
100mA, 10H, 200 ohms .. .. .. 8/9 
80mA, 10H. 350 ohms .. .. .. 5/9 
OOmA, 10H. 400 ohms .. 4/11 
CHARGER TRANSFORMERS 
All with 200- 230 -250v. 50 c/s Primaries: 
0- 9 -15v. 11-a, 1.2/9: 0- 9 -15v. la, 14/9: 0- 9 -15v. 
3a. 16 /9: 0- 9 -15v. 5a, 18/8; 0- 9 -15v. 6a, 23/9; 
0- 9 -15v. Pa. 28/9. 
AUTO (Step up /Step down) TRANS. 
0- 110/120- 2- 0 /250v. 50 -80 watts, 13/9: 
250 watts, 39/9: 150 watts, 27/9. 
MICROPHONE TRANSFORMERS 
120: 1 high grade. clamped. 8/9. 
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VALVES 

.S'AME DAY SERVICE 
NEW! TESTED! GUARANTEED; 

SETS DAF96. 'I1T4,3SD4K93V9, 6D9 F91, DF91, DK91, DL92, DL94 Set of 
4 for 23/6 

1DSGT 
iH6GT 
1N6GT 

RS 
1S5 

V4 
bbg354 

53GT 
6Z4G 
6A8G 
6A1.5 

QS 

88EA66 
6BG6G 
6H6 

BB,7 

BCDBG 
6F1 
6F13 
6F14 
8F15 
6570- 
BK7GT 

6K8GT 

6L18 
6P25 
6P28 

6Q 6QT 
6R7GT 

8/8 
$3 
4/9 

R/8 
61- 

44/ 

4/6 

5/6 

6SL7GT 5/6 
6SN7GT 3/9 
6V6G 3/9 

6X4 3/9 
6X5GT 5/6 

7C5 7/9 
7C6 7/6 
7H7 5/9 
7E7 12/9 

1 C42 12/3 
12AT6 4/3 
12AT7 3/9 
12AU7 4/9 
12AX7 4/9 
12K7G 4/3 
12K8GT 8/9 
12Q7GT 4/3 
19BG6G 9/6 
20P4 12/6 
20P5 14/9 
25146GT 5/9 
25U4GT 10/6 
30L15 8/6 
30PL1 8/- 
30PL13 9/- 
30PL14 12/3 
35A5 14/- 
35L6GT 6/3 

53KU 8/6 
AZ31 8/8 

CCH35 12/3 
CL33 9/6 
CY1 12/6 

3/9 

DAF96 6/- PCF84 8/- 
DCC90 6/9 PCF86 8l- 
DF33 8!- PCF806 14/- 
DF91 2/8 PCL62 6l6 
DF96 8/- PCL83 9/- 
DA76 3/6 PCL84 7/6 
DH77 3/6 PCL85 8/8 
DK32 8/- PEN4DD 
DK91 4/9 

PENA4 169/8 
D598 8/69 Q PENB4 17/6 UBF80 
DL33 7/3 EL38 lE/8 PEN36C 8/- UBF89 
DL35 8/9 PEN383 9/6 UBL21 
DL92 4/9 PL36 8/9 UG92 
DL94 5/6 PL81 71- UCC84 
DL96 6/- PL82 5/6 UCC85 

$$/- EABC80 5t3 PL83 5/. UCF60 
8/- EAF92 8/- PL84 5/9 UCH42 

3/8 EB41 4/- PX4 8/- UCHB1 / EB91 2/- PX25 7/9 UCL82 
5/3 EBC33 5/- PY31 5/9 UCL83 

12/6 EBC91 7/3 PY32 9/- UF41 
5/- EBC81 5/9 86 PY33 8l- UF42 4/9 
5/6 EBF80 5/8 PY$0 6/3 UF89 8/8 

26/6 EBF83 7/9 PY81 b/9 UL41 7/- 
5/6 EBF89 6/- YY82 4/9 UL44 18/- 
4/- 81 EBL21 8/3 PY83 5/9 UL46 8/6 
9/- ECC40 7/6 / PY88 7/9 UL84 6/3 
8/6 ECC81 3/9 Hl7 15/- UU7 6/6 
1/6 ECC82 4/9 TDD4 7/9 UY21 7/9 
4/- ECM 7/- TH21p 9/6 UY41 4/9 
4/3 35Z4GT 41 1 ECC84 6/3 TH233 5l9 UY85 5!- 
7/9 ECC85 6/3 U22 4/9 VP4B 1218 
5/9 ECF80 6/3 U25 8/6 VP41 4/9 
7/6 ECF82 Bl3 U26 10/- W7$ 3/8 
6/6 ECF86 10/9 1)47 8/6 W77 Qlg 
9/6 ECH35 6/- U50 4/6 W729 18/8 
4/9 8 ECH42 8/3 1)52 4/6 X63 5/8 
7/9 C32 8/3 

ECL82 
ECL86 
EF39 

ÉF42 
EF80 
EF85 5/- 
EF86 8/3 
EF89 4/- 

EF92 2/69 

EL41 7/8 
EL92 7/9 
EL84 4/9 
EM34 7/11 
EMBJ 6/9 
EM81 7/g 
EM84 7/6 
EM87 8/- 
EY51 8/- 

EY84 5/6 
EZ40 5/6 
EZ41 7/6 
EZ80 4!- 
EZ81 4/6 
GZ32 8/8 
KT32 5/- 
KTW61 4/9 
MU14 5/- 
MX40 8/6 
518 4/10 
PC95 9/- 
PC97 7/8 
PCC84 5/6 
PCC85 6/9 
PCC89 8/- 

PCF'82 6/9 

71- 

3/9 

4/8 
4/3 

11281 8/8 
11282 11/9 
U391 9/ 
U404 5/9 
U801 15/9 
U4020 4/9 
UABC80 5/9 
UAF42 8/- 
UBC41 6/3 
UBC81 7/3 

81- 

9/9 
5/6 
8/6 
6/9 
8/6 

8 
7/6 

7/3 

ECH81 8/- PCF80 S/B U78 3/9 X81M 19/8 
9/8 ECLBO - 6/3 U191 8/6 X109 17/8 

Post 6d. per valve 
extra. 

Any Parcel Insured 
Against Damage in 24 COLBERG PLACE, STAMFORD HILL Transit 6d. extra 

LONDON N.16 STA. 4587 Any C.O.D. Parcel 4/3 exa. 

READERS RADIO 

Lvon.% Radio Lid. 
3 Goldhawk Road 
LONDON W.12 

HIGH QC ALI'rl' .. WATT AMPLIFIER. 
For 220 /240 v. A.C. mains or 6 v. car battery. 
Separate gram and mike Inputs. Quality 
output transformer tor 3. 8 and 85 ohm 
speakers. Fully enclosed in metal case 
9 x 8 x 8(n. As new and unused. case may be 
slightly store soiled supplied coti]plete 
with valves and tested. HEAL SNIP 
ONLY 67/6. posts / -. (Vibrator, required only 
for 6 v. 7/6 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 32/6. Cost of all parts to build the I valve 
9/W Radio including one coil 40 /100 metres 
only 35/ -, post 2/ -. 1/2 valve conversion stage 
7/6. 2/3 valve conversion stage 10 / -. Extra 
Plug-in coils to cover 10/20. 20/40. 100/230. 
200/450 metres, 4/- each. Plans supplied 
separately 1 /6. 
MULTI TAPPED TRANSFORMERS. 
Fri. 200 /250 v. Sec. 30 v. tapped at 24-20-18- 
15-12 -10.8 -4-3v. Type MT3 /2 for 2 ate, 
lbading, 2/6. MT3 /4, 4 amp, 37/6. MT3/5 
5 amp, 48/ -. Post all types 3/ -. 
RECORDING TAPE BARGAINS. By 
the famous Bel -Cleer Co. of Canada, high 
grade acetate base with fitted leaders, 
professional quality, as good as any but 
costing much less. Every tape guaranteed. 
51n. Std. 600ft.. 12/6. L/P 800ft., 15/ , 
51in. L/P 1,200ft.. 18/6. 
71n. Std. 1.200ft., 18/6. LIP 1.800ft.. 25/ -. NEW 1/4 R.P. ELECTRIC MOTORS. 200/ 
250 v. A.C. mains split phase induction 
type by Crompton Parkinson. Spindle 
2 x On. die., 14,u r.p.m., reversible, with mountfn plot, and bosses for vertical or 
horizontal mounting. BARGAIN PRICE 
ONLY 79/6, carriage 91 -. 

FIRST -CLASS RADIO 
AND T/V COURSES... 

GET A CERTIFICATE ! 

After brief, intensely interesting study 
-undertaken at home in your spare 
time-VOW/ 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. It 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.I. 

HARVERSON Surplus Co. Ltd. 
Also see facing page 

ANOTHER 

HARVERSON BARGAIN! 
REMOTE CONTROL UNIT AND 

SPACE CONTROL AMPLIFIER 
Original!? intended tor remote channel changing 
and volume control of TV Receiver. by supersonic 
waves. Comprise. of remote hand control unit, 
supersensitive mike and ampfder with 5 Mallard 
valve. (2MCC83, EB91, P0089, EZ80). 
Supplied complete In makers original cartons, 
brand new and unused with full circuit diagram - 
eto. Dually adaptable for hundred. of uses where 
remote control of apparatus is required without 
direct connection. 
Maker.' list price 18 gm. LIMITED NUMBER 
AVAILA9LE AT 37/6 P. d P. 

ONLY I 
The relay,, noires, mikeArr nsfurmer and compoa- 
ents ore worth far more !Nan our priee for the com- 
plete mills and due to the eery high value and the 
limited number we regret that no correspondence 
eon be mined into regarding these items. 

BRAND NEW 3 OHM 
LOUDSPEAKERS 

2íi .,., 18/8; sin.. 1810' lilla., 16 / -; 803., 81 / -; 
loin., 25 / -; 12in.. 87/6; a21n. 1s ohm- 
E.M.1. 200. tweeter.. .. ,. .. 10/6 
10ín. z Sin. 
Latest type E./ILL-13f z .Sin. with high fliä 
ceramic magnet, 11,000 gauss. Aluminium centre 
cone. 10 watts. 60 c/a to 10 Kels., 48/ -. 
P. d P. up to ein. 1/6: over Sin. 2/6 per speaker. 

SPEAKER AND CABINET FABRIC 
Oatmeal or Red and Cold Vymir for speaker 
and cabinet covering, also Red Rexine for cabinet 
coveting only. All 541n. wide and usually sold a: 
95/- yatti 13/6 OUR PRICE per yard length. 
plus P. d P. 1/8. (Minimum order 1 yard). Send 
B.A.E. for samples. 

TAPE DECKS 
COLLARD STUDIO DECK. 810.10.0 plu. 5/6 
earn and ills. 

8.8.R. MONARDEOH. Single .peed, 1lin. per 
simple control uses Sain. spools, 19.16.0 

piny 5 O cam and Ins. (Tapes extra on both.) 

* HARVERONS * 
BARGAIN CORNER 
MAINS TRANSFORMER 

Drop thnf type. Tapped primary I1Ov., 200v. 
240v., 240v., 320- 0 -320v. at 80mA and 6.3v. 
at 3 amps. Generous core. Stock ciar 3 x 2l x 
lfin. Weight 4 Ih.. ONLY 15(.,_ P. d P. 2/6 
ACOS CRYSTAL MIENS. High MIL For desk 
or hand use. High sensitivity, 18/8. P. d P. 1 /6. 
TSL CRYSTAL STICK MIKE. Listed at 45/ -, 
Our price 18/6. P. a P. 1 /6. 
CARBON MIKE INSERTS. Brand new, 211n. 
dia., 8/6. P. a P. 9d. 

,STANDARD COLVEEN 501 W/W Pre-set Pots. 
' 2 for 4 / -. P. d P. 1 / -. 

T.C.C. BIIPPRE3BOR CONDENSER/. 250 v. A.C. 
.005 r .005 x .1. In tubular can Olin. long a' 
flu. dia. 2 for 3/-. Poet free. 
TRANSISTOR DRIVER and 0/P TRANSFOR- 
MERS. (Tapped ;t ohms and 15 ohms output). 
plus 4 suitabe Tranelstora giving approx. 1 watt. 
output, 38/ -. P. d P. 2/ -. 
CONDENSER/. 5,000 mFd. 12 v. wkg. Size 
3 x lin. dia. 2/- each. P. d P. 6d. each. 
BRAND NEW PLESSEY 12,-ay.. 4 pin non -sync 
vibrators. Type 12 1.48D. dhILY s/8. P. d P. 
1/8 each. 
8 -POSH BUTTON SWITCH UNIT. 4 tangle pole 
changeover on each pooh- button. Approx. 
3 z Il x hn. An absolute Bargain at 4/8 each 
P. d P. 11- each. 
MARCONI QUARTZ CRYSTALS TYPES Z=B. 
Still available or previously advertised. 

SPECIAL SPEAKER BARGAINS! 
FEW ONLY 8 f 41n. 3 ohm Speakers. Only 8 /.. 
P. e. P. 1/6 per speaker. 
8 z 51n. 3 ohm SPEAKERS BY WELL KNOWN 
MAKER. Unrepeatable at only 10/6 each 
P. S P. 1/6 per speaker. 
A pair of these are Ideal for Stereo. 
ROLA CESESTION. Aprox. 91n. a bin. 3 ohm 
Middle register speaker, 10/6. P. d P. 2/8. 
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3 -VALVE AUDIO AMPLIFIER 
MODEL HA34 

Designed for Hi -Fi 
dull 

lids A .C. Mains 
operation. Ready 
built on plate,( 
heavy gauge metal 
chassis, 
W. x 4111.1.i. Xilin. h. r 7 Ill enrpi,rat es EC) '83, 
E1,84, EZ86 valves, 
heavy duty double- 

wound mains transformer and output transformer 
matched for :3 ohm speaker, separate Bass, 
Treble and vubtme controls. Negative feedback 
line. Output 41 watts. Front panel can be 
detached and leads extended for remote mounting 
of controls. 
The HA34 bar been specially designed for us and 
our quantity order enables us to ffer them 
complete with knobs, valves, irAr5.0 P. & P. 
etc wired and tested fogunly ásYY J 

TWO VALVE GRAM AMPLIFIER 
ON PRINTED CIRCUIT BOARD 

(t785, UI,84). Can be used with 80 v. tap off motor. 
O.P. Trans. volume and toue control. Size fi/in. 
wide x Yin. deep x 31in. high overall. ONLY 39/8. 
P. & P. 2/6. Mains dropper res. for filaments if 
required. 2/6 extra. 

STEREO AMPLIFIER 
Incorporating '2 ECL829 and 1 EZ80, heavy duty 
double -wound mains transformer. Output 4 
watts per channel. Full toue and volume controls. 
Absolutely complete. 

FEW 
ONLY 

BARGAIN PRICE 
89/6 P. & P. 5/ -. 

Also available complete with two 8 x Sin. speakers 
for only 95,111,2. P. & P. am. 

6 TRANSISTOR AND DIODE 
SUPERHET 

A first -class 2 wave bonds iraasist.or superhet. 
Printed circuit panel (size 1{e v 22in.).3 pre - 
aligned 1.F.transfortuers. High -gain Ferrite rod 
aerial. All First, grade transistors. Car aerial 
winding. Push -pull output. All parte supplied 
with simple instructions. 
All parts sold separately. Set of parts if purchased 
at one time. 
ONLY ÿ4,5,0 P. & P. 

" /u. 
35 OHM SPEAKERS 

Suitable for use with above. 2i u. Goodman, Ideal 
replacement for most pocket portables, 8/8 
31in.. 12/8; 510.. 17/8; 7 x 4in., 21/ -.; 
P..0 P. 1/6 per speaker. 

Portable CABINET 
Size approx. 94 x ti x 31,1n. Suitable for above 
using 31in. speaker, 25 / -. P. & P. 2 /.. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 I.F. transformers, one oscillator coil, one driver 
transformer and wound Ferrite aerial (mend.. long, 
und aerial coupling). 32/6 , omplete, poet 1/ -. 
6 transistor printed circuit board tu match, 8/6. 
Post 9t1. Circuit diagram 116 extra. 

SPECIAL 
TRANSISTOR BARGAINS 

ALL BRAND NEW 
GET 15 (Matched Pair) 15/- 

0(771 5/- OC72 G/- OG76 6/- 
PXA1OI 8/8 X.A103 8/6 VL5 /IOp 12/6 
Set of Muliard 6 transistore, 01'44, 2 -OC45, 
OCSID matched pair, 0011. 25/ -. 

EDISWAN MAZDA 
R.F.1 Pack: 1- PXAIO2 Mixer: 2- PXA1OI 
I.F. Amp.: (Equiv. 01'44 and 0X'45) 10/9 
R.P. 2 Pack; 2- PXA1111 1.F.ÿ PXA102 Ose.: 
7- PXA102 Mixer 12/6 
I..P.6 Pack: Consistitgi of l'X If) I3 Driver. 
Matched pair PN t'I; I. mounted ci mid with 
hratsinks I I It and 0('811 12/6 
ALL TRANSISTO Its Pi l+'l' FREE 

QUALITY RECORD PLAYER AMPLIFIER 
3 .1-lilu lity record player amplifier. Size 

. .1.Ix ,. h. This amplifier (which in 

r 'Iwi t X29 on. r ord player) employs El'( '83 
11.84,u ESOO valves. Bass, treble and volume 

.meals. Complete with output tramiormer 
,,niched for 3 chut speaker. Ready bni11 and 

tested. 
PRICE 6916 P. & P. 3/6 

ALSO AVAILABLE. Mounted on board with 
output transformer and (lin. speaker, ready to 
fit into cabinet below. ('RICE 89/8. P. & P. 4 /6. 

QUALITY PORTABLE RECORD PLAYER 
CABINET 

Uncut motor board. Will take above amplifier and 
B.B.R. or G.4R RAltll Autochanger or single 
Record Player Unit. Size 18 x 14 x 81in. 

PRICE 13.9.6 Carr. 5/ -. 

Superior CABINET 'ro take 8 x bin. 
speaker, with motor board will accommodate 
BOR LAI4 or UAW. 23.9.8. Carr. 5 /6. Speaker 
10/6 extra. P. & P. lee extra. 
LARGE CABINET Similar to above with 

3 ohIn speaker. 03.0.6. Can. 51 -. 

4 -SPEED PLAYER UNIT BARGAINS 
All Brani New m Makers' Original Packing 

LINGLE PLAYERS 
BOB. ,, TU112 23.10.0. Can. 3 

B.R.R. GU7 with unit mounted pick -up x ifi 
24.18.8. Carr. 4-. 

AUTO CHANGERS 
B.S.R. í'AI4 26.2.8 
Latest B.S.R. ÚA16 27.2.8 
LATEST GARRARD AUTO -SLIM. With heavy 
duty, 4 -pole motor. FEW ONLY £7.7.0. (Standard 
Auto-`ilitn £6.17.81. Carr. 5 on , acll. 

NEW CARTRIDGE BARGAINS! 
B.S.R. TCSi, High output compatible Stereo 
Cartridge. Brand u Complete with Bter.o 
LP/78 sapphire styliw and universal mount 
bracket. Original price 44i11. OUR Pill( 
22/6. I'. & P. 1 / -. 
RONETTE STEREO 105 CARTRIDGE. Stec., 
LP178. Complete with two sapphires. Origin t. 

list price 87/9. OUR PRICE 24/ -. P. & 1'. 1. -. 

COLLARO HI -FI STEREO T/O CARTRIDGE. 
Type "C ". Complete with universal bracket and 
etylii for Stereo, LP and 7B. Original list price 
59/8. OUR PRICE 95/-. P. & P. I I -. 

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

67'6 P. n4Y 

Heavy 8/lo, metal 
turntable. Low flutter 
perfdnnance 200/250 

. shaded motor with 
tap at 45v. for 
amplifier valve fila- 
ment if required. 
Turnover I,Pm7s head. 

FOR THE HOME CONSTRUCTOR 
A really excellent 
all 

s 
urpuse A.C. 

nsSin 5(101240v. 

AMPLIFIER KIT 
TYPE HSL 'FOUR' 
3 VALVE, 4 WATT 
USING ECC83, 
EC84, EZ80 
VALVES 
Special features in- 
elude: * Heavy duty double -wound mains transformer 
with electrostatic screen. * Separate Bass, Treble 
and Voluume controls, giving fully variable boost 
and rut with minimum insertion loss * Heavy 
negative feedback loop over 2 stages ensures high 
output at excellent quality with very low distor- 
tion factor * Suitable fur use with guitar micro- 
phone or 

c 

ord player * Provision for remote 
canting of controls or direct on chassis * All 

this builds onto a chassis size only 7lin. wide x 4in. 
deep. Overall height 4 /in. * All components and 
valves are brand new * Very clear and 1,011.1`. 

e 
instructions enable even the inexperienced 
tear to construct with 100°,;, success * Buppli''1 
complete with valves, output transformer 13 ohms 
only), screened lead, nuts, bolts, solder etc. 
(No extras to buy) 

lead, ¡ P. & P. 
PRICE 
Comprehensive circuit diagram, practical layout 
and parts list 216 (Free with Kit). 

SEE 
LEFT 
HAND 
PAGE 
FOR 
IC ORE 
ITEMS 

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

Open all day Saturday Early closing Wed., I p.m. 
A few minutes from South Wimbledon Tube Statoon (Please write clearly) 
PLEASE NOTE: P. & P. CHARGED QUOTED APPLY TO D.K. ONLY, P. & P. ON OVERSEAS 
ORDERS CHARGED EXTRA. 
,,END .07'.4 IIPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES. 

.10/14 WATT HI -FI AMPLIFIER KIT 
A stylishly 

t i u i s h e t 
monaural 

amplifier 
with au 
output of 
14 watts, 
from 
ELä4s n 
push-pull 
Super p- 
roduction of 
both music 
and speech. 
with negli 
gible hum. 
Separate inputs for mike and gram. allow records 
and announcements to follow each other. Fully 
shrouded section wound output tra ®former tu 
match 3 -150 speaker nad independent velum( 
controls and separate bass and treble routrols are 
provided giving good lilt and out. Valve One -up 
2 EL84s, RCCOS, EFS6 and EZ80 reetiser. Simple 
instruction booklet 1/tì. (Free with parr.). 
All parts sold separately. ONLYD6.1 A 6 P. & P 

IBVV .7r{ß g:u. 
Also available ready built and bested complete with 
standard input jack .sockets. £8.15.0. P. & P. 6/6. 

HIGH GAIN 4- TRANSISTOR 
PRINTED CIRCUIT AMPLIFIER KIT 

Type TAI 

Peak output In excess of 11 watts.All standard 
British components. Built on prated circuit 
panel size 6 x 3in.Oenerous size Driver and Output 
Tramsfortners. Output transformer tapped for 3 

ohm and 15 ohm speakers. Transistors (GET114 
or 81 Muliard OCBI D and matched pair al 0X81 nip) 9 volt operation. Everything supplied, wire 
battery clips, solder, etc.Comprehen.ve, easy to 
follow instructions and circuit diagram L6 (Free with 
Kit). All parts sold separately. 
SPECIAL PRICE 451- P. & P. 2t6 
Also ready built and tested, 52/6. 1'. & P. 2/6. 
A pair of TAl'e are ideal for stereo. 

HARVERSON'S F.M. TUNIER Mk. I 

F.M. tuning 
head by 
famous 
maker. 

Gnal 

n II' - 

mability t ou iug. 
Fre- 

gwmcy r 
t 

rage 88 
Ilium Mc /s. OABI 
balanced dio.le output. Iwo 1.1'. stage_ and 
discriminator. Attractive margin and gold 
dial (7 ai e. glas). Self powered, using a 

quality mains I-wI and calva renifler. 
\'ahee used F11'1'ä5, two EFOU'a, and EZ80 

(rectifier). Fully drilled chasses. Bize of 
m'plete,l tuner 8 x r; x 6 1n. All parts sold 

separately. Set of parts if purchased at one time 
£5.19.8, plus 8i6 P.P. and ins. C'irrnit diagram and 
instructions 186 post free. Mark II Veraton as above 
but complete with magic eye, frost panel and 
brack'ls. £8.12.8. P. o P. 51(1. 

Mark III Version as Mark I but with output stag, 
(El'L82) and tone control. 27.7.0. P. & P. S.ui. 
Handsome Metal Cabinets. Choice of Grey, Blag 
or Green. To lit Mark I, 251 -. P. & P. 2/6. To tit 
Mack I I. 17 8. l'..t- P. 2 n. 

o.mo.m 

SPECIAL PURCHASE! 
TURRET TUNERS 

By famous maker. tirami co and muted. Complete 
with Ptv's4 and PCF80 valves, :34 38 BC/8 I.F. 
Biscuit, for Channels l to 5 and ä and 9. Circuit 
diagram supplied. ONLY 251- each. P.P. 2:8 . 

r.M. TUN_R HEAD 
A permeability tuned 

r head by a fau,uoe 
maker. supplied without 
valve (F.l'( '85) and drum 
and spindle. 18/8, plue 
119 P. & P. Valve 8,8 
'are. Drum and spindle 

318 extra. 

GORLER F.M. TUNER HEAD 
I'''. 7 MOs 1.F. 15/ -, plus 1/S P. & P. (ECC85 valve, 

813 eytra.) 
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EQUIPM ENT FOR "AMATEUR 
RADIO" COMMUNICATIONS 
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IIIIIIIIII IIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII01 
INSTRUMENTS FOR TEST, 
SERVICE AND WORKSHOP= 

With the clearly -written instruction manuals, 
anyone can build any of these models - 

hare the world's best equipment - and sate money 
DEFERRED TERMS ON ORDERS ABOVE £10. ALL MODELS ALSO AVAILABLE ASSEMBLED 

TRANSISTOR RECEIVERS TEST INSTRUMENTS 
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. 

E41.10.0 Assembled £32.1 2.6 Kit 
PORTABLE 'SCOPE. Model OS -I. A 
compact portable oscilloscope, ideal for 
servicing and general work. Printed 
circuit board. Case: 711 x 41 x 124in. long. 
Wt. only 104 lbs. 

09.8.0 Assembled £21.18.0 Kit 
IO -12U 

ELECTRONIC SWITCH. Model S -3U. Converts a single 
beam oscilloscope into double beam operation. 

118.10.0 Assembled L12.18 .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 pk. Res. 0.I0 
1,000 M12. Centre zero dB scale, d.c. input. Resis- 
tance !IMO. 4 1-in. meter. Complete with test prods, 
leads and standardising battery. 

119.18.6 Assembled £13 .18 .6 Kit 
V -7A 

RF PROBE. 309 -CU extends range to 100 Mc s. Indication 

£I.13.6 Kit 
HV 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. EI9.18.0 Assembled £ 1 3.8.0 Kit 
MULTIMETER. Model MM -111. Ranges: 0 -1.5 v. to 1,500 v. 
a.c. and d.c.; 150µA to 15A d.c.; O.20 to 20Mí2. 4 }In. 50µA 
meter. 118.11.6 Assembled £12.18.0 Kit 
A wide range of other test instruments available including: R'C 
Bridge C -3U LI0.I0.0. AF V,Voltmeter AV -3U LI6.10.0. 
Wattmeter AW -I U, £17.5.0. (Capacitance meter) CM -I U 
L15.IS.0. Power supplies. Decade boxes etc. Many other 
instruments available under American Mail order scheme. Why 
net send for full details. 

111111111111111111111111 í 1111111111111111111111111111111111111111111111111111111111I111111111111 

SSU -1 SPEAKER SYSTEM 
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. £1 1.12.0 Kit 

to 300 Mc s. 

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

Incl. P.T. £ 14.18.0 Kit 

6 TRANSISTOR PORTABLE. Modal 
UXR -I. Prealigned I.F. transformers. 
Printed circuit, 7in. x 4in. high flux speaker. 
Real hide case. Very easy to build. 

Incl. P.T. L12.11.0 Kit 

UXR -1 

7 TRANSISTOR PORTABLE. Model RSW -I. Two short, 
trawler and medium wave bands. 

Incl. P.T £19.1 7.6 Kit 
"MOHICAN" GENERAL COVERAGE 
RECEIVER. Model GC -I U. Excellent 
portable or general purpose receiver for 
"amateur" or short wave listening. See full 
spec. leaflets. 

£37. 17.6 Assembled E45.17.6 Kit GC-IU 

SEND FOR FREE BRITISH CATALOGUE 
OVER 50 MODELS TO CHOOSE FROM 
íi1111IIIIIIIIIIIII11IIi1111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1111IIIIIIIIIIIIIIII "AMATEUR" EQUIPMENT 
AMATEUR BANDS RECEIVER 
Model RA -1. Covers all amateur 
bands from 160.10 m. Half lattice 
crystal filter. 8 valve, "S" meter, 
caned R.F. amplifier stage. 

£39.6.6 Kit 
Assembled E52.10.0 

RA-I 

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

£79.10.0 Assembled E104.15.0 Kit 

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 L45.8.0 

DX -40U 

Other kits in the amateur range include: SSB Adaptor 
SB -IOU ¿39.5.0. Variable freq. Oscillator VF-IU, E10.17.6. 
Balun Coil Unit, B-1 U, £4.15.6. Grid -Dip Meter GD -I U, 

SSU -I E10.19.6. 01 Multiplier QPM -1, L8.I0.0. Wide range of models 
under American Mail Order Scheme. 

=l 11111111111111111111111111111111111111111111111111111111111111111111111111111111 1I I I I I I I I I I I I I I1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I11111111111111Ì 

DAYSTROM LTD. 
A member of the Daystrom Group. manufacturers of the WORLD'S LARGEST -SELLING ELECTRONIC KITS 

Dept. P.W.7 GLOUCESTER, 
ENGLAND 
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IIIIIIIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1111IIIlIIL 
HIGHEST QUALITY 
AT LOWER COST 

Millions of Heathkit models are in use throughout the world because:- 
* They are so easy to build. Even for an absolute beginner. 

* The manual of instructions is foolproof. Because all manuals are 
written by the world's experts in kit -set design. 

* You get professional appearance and performance with every model. 

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

£18.18.0 Assembled £13.7.6 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. 

£21.7.6 Assembled £15.17.6 K t 

TAPE RECORD /REPLAY AMPLIFIER KITS. Will operate 
with most tape decks. Send for details. 
TA -IM (Mono), £19.18.0 Kit TA -1S (Stereo), £25.10.0 Kit 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

OTHER MODELS 
DE -LUXE LARGE SCALE 
VVM KIT, Model 1M -13U. 
a.c. and d.c. volts 0.1 -1500v in 7 
ranges. Ohms to I000MS1 in 
7 ranges 6" Meter. Modern 
styling with unique gimbal mount. 

I8W STEREO AMPLIFIER. Model 
S -99. Ganged controls. Stereo /Mono 
gram, radio and tape recorder 

. 
c/order inputs. 

P/B selection. £21196 £37.19.0 Kit 
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. £14.19.6 Assembled. £ I0.19.6 Kit 

HI -FI SINGLE CHANNEL AMPLIFIER. Model MA -12. 
Ideal for use wich Models USC -I and UMC -1. 0.1 °f, THD at 10 W. 
Wide freq. range. £ I 1 . 18.0 £15.18.0 Assembled. Kit 

111111111111111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII111 111 IIIIIIIIIIIIIU 

COTSWOLD SPEAKER SYSTEMS 
STANDARD MODEL 

Acoustically designed enclosure in the white' 
26 x 23 x 15 +in. 12ín. bass speaker, elliptical 
middle speaker, 2 in. pressure unit. Covers 

30- 20,000 c, /s. 

£ 18.18.0 Kit. £26.18.0 Assembled 

PUBLIC ADDRESS AMPLIFIER. 
PA -I. For vocal and instrumental 
groups, guitars, etc. 50 Watts r.m.s., 

output, 4 inputs, 2 loudspeakers in 

one compact unit. Send for full details. 

£74.0.0 Assembled £54.15.0 Kit 

Set of 4 Legs 1716 extra. 

COMMUNICATIONS TYPE 
RECEIVER RG -I. A high perform- 
ance low cost receiver for the dis- 
criminating listener. Freq.: con. 600 
kc /s -1.5 Mc's and 1.7 Mt /s to 32 Mc /s. 
Send for details. 

£53.0.0 Assembled £39.16.0 Kit 

Complete kit with all controls. 

MFS SYSTEM 

A minimum floor space model for the smaller 
room. 36in. high x 16 }in. x 14ín deep. Similar 
performance to standard model. 

Price either model £23.4.0 Kit 

H -FI TUNERS 
Model FM -4U. Tuning range 
88 -108 Mc /s. Tuning unit (FMT- 
4U) with 10.7 Mc /s I.F. (g2.15.0 
inc. P.T.). I.F Amp. (FMA -4U) 
complete with cabinet and valves 

Total £15.1 8.0 Kit FM -4U 
AM /FM TUNER. Covers FM 88 -108 Mc /s. A.M 16 -50, 200 -550, 
900 -2,000 m. Tuning heart (L4.13.6 inc. P.T.), and I.F. Amp. 

Total £26.10.0 Ka 

SELF SUPPORTING AERIAL TOWER KIT. Model HTI. 
Ideal for Amateur Radio or TV reception, etc Strong steel con- 
struction, height 32 ft. tapered square section 3ft. x 3ft. at base. 

Kit £29.150 Oxide Painted. L35.15.0 Galvanised. 
Accessories available. Send for details. 

IIIIIIIIIIIIIIIIIIIIIII IIIIIIIp1I11pppplplll11111111111111111IIIIIIIIIIIIII11111111111111111 

DAYSTROM LTD. 
Dept. P.W.7, GLOUCESTER, ENGLAND 
A member of the Daystrom Group, manufacturers of the 

WORLD'S LARGEST -SELLING ELECTRONIC KITS 

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

Prices from £6. 19.6 to £29.8.0 

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) I 

Full details of model(s) I 

I 
PW7 ... MIN =1 INN eM -- - -MI1 =IN I 

NAME 
ADDRESS 

www.americanradiohistory.com

www.americanradiohistory.com


212 PRACTICAL WIRELESS July, 1964 

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 
wired printed circuit, control and Input panels, mains 
and output transformers, knobs, plane, screws, etc. 
EF86, ECC83, EZ80, EM85 and 2 EL84. 3 watts 
output. Magic eye, Radio and Mic. inputs, ext. speaker 
socket tone and monitor controls. Can be used as an 
amplifier 811.11.0 
COLLARD STUDIO DECK. Very latest made, 3 speedo, 
lin. spools 110.19.6 
CASE for above with 8 x Sin. speaker, two -tone grey 

21.5.0 
COMPLETE KIT with tape and microphone ....229.0.0 

QUARTER TRACK 
COLLABO STUDIO DECK tilted with MarrloPt "X" 
heals 217.17.0 
TAPE AMPLIFIER FOR STUDIO DEOK as described 
above but quarter truck 112.12.0 
CASE with speaker. two -tone grey 25.5.0 
COMPLETE KIT with tape and microphone ....235.0.0 

Dep. 

24/. 

22/- 

581- 

37/6 

27/- 

70/- 

52/86 

/- 
- 

A 

12 

8 

12 

12 

12 

12 

12 
12 

Mthly. 
pmts. 

e1 

19/. 

27/3 

48/2 

29/5 

20/8 

68/2 

54/- 
43/2 

MARTIN AUDIOKITS 
The new Martin All Transistor Ten Watt Amplifier 
Kits represënt excellent value for money. Each unit is 
complete, requiring only to he connected to the next. 
We show the four most popular unite here. Others are 
available. Leaflets on request. 
UNIT 1 -FIVE INPUT SELECTOR. Size 3} x 3in. 
Slag. PG, Crystal PU, Radio, Mie., Tape head, 9.13 
Volts. !lust be used with unit 4 127.6 
UNIT 4- PRE -AMPLIFIER AND CONTROL. of x 20n. 
Volume on /off, bass and treble eomlrols, 0.13 Volts. 
Muet be used with udt 1 23.2.6 
UNIT 5 -MAIN AMPLIFIER 10 WATTS. 6 transistor 
tratneiormcrlea, push pull output. Mouute l on heat sial. 
3 nhme output. 24 Volte 85.12.8 
UNIT 6 -POWER SUPPLY. 24 and 9 Volta Leavy 
dal y tr, orioro,cr, recliner and eetoothing 
CONTROL PANEL for unit 1 and 4 10.6 
ALL POUR ABOVE UNITS (FORMULA 145(0 WITH 
PANEL. 3 Ohms outing. 214.5.0 
1456 with Wharfedale matching transformer 15 Ohms 

214.18.6 

Dep. 

28/8 

80 /- 

& 

12 

12 

Mthly. 
pmts. 

ni 

23/7 

84/10 
BRENELL TAPE EQUIPMENT 

DECK Ilk. 5 +cri. +2, ha3 t reek. 4 spcc,l 032.11.0 
AMPLIFIER for ahoy. with power pack 026 .0.0 

GRAMOPHONE UNITS, MOTORS, 
Decca Dream Arm and Plug -to Shell £5.50 
Decos Deram Tranoseiption Cartridge 84.14.8 
Deoca Deram Auto Cartridge 23.13.8 
Decca FFSS Arm with Stereo head 818.18.0 
Garrard SRP10 with Mono cartridge, single player 

85.9.11 
B.B.R. UA14 with TCB Mono cartridge, 4 -speed 
changer 816.19.8 
Garrard Antos lm, Mono cartridge, 4 speed changer 

27.1,.0 
Garrard AT8 Autodlm de Luxe, GCS Mono cartridge 

211.9.0 
Garrard 411/F with Mono cartridge 117.0.0 
Garrard Lab Type "A" Transcription auto -changer, 
with Mono cartridge 819.14.9 
Garrard 301 Strobe 222.0.0 
Philips AG1016, Stereo cartridge, will change 71n. 
records (adaptor 10/- extra) 212.12.0 
Goldrlag GL68 with arm, leso cartridge 217.1.9 
Goldring 0L70 will, arm, no cartridge 227.9.4 
Goldring "68" Transcription, m, arm 218.18.5 

PICK 
-1.- 

40/6 

- 
29 /- 

20/- 

£BIB 
34 /- 

89/6 
94/- 

27/- 
38/- 
55/- 
41/- 

-UPS - - 
12 

- 
6 

7 

9 
12 

12 
12 

12 
12 
12 
12 

- - 
23/1 

- 
23/3 

22/8 

2410 
28/2 

32/0 
36/6 

20/8 
28/2 
46/8 
31/1 

MONO AMPLIFIERS 
Linear L45, 3 watt. 3 valve 85.19.8 
Linear Diatonic, 1.2 watt, suitable Min. or Guitar 

812.12.0 
Linear Coaohord, 30 watt, Ideal Guitar amp., with 
cover !18.0.0 
Dulci GA5, integrated amp., 5 watt, ECL88 valve 113.2.8 
Dulei DPA15, 15 watt with 2 -valve pre-amp 226.5.0 
Tripletoae 111 -21 Major with pre-amp. Suilahl, for 
:oiler or Mic_ etc. £15.16.9 

Leak TL /12, Ill watt Main amp. only 218.18.0 
Leak Penelope Mono pce'smplller 815.15.0 
Quad, 13 watt Main amplifier only 222.10.0 
Quad. pre -amplifier, Mono 219.10.0 

27/- 

36/- 

62/8 

40 /8 
31/6 
45/- 
88/- 

12 

l2 
12 
12 

12 
12 
12 
12 
12 

20/8 

29/10 
21/0 
48/6 

26/1 
31/1 
26 /1 
37/4 
3244 

JASON F.M. AND TV SOUND TUNER 
FMT1, outplcl, with 4 Eral valves 27.4.8 
FMT2, lees power, complete with 4 I:P80 valves 

89.4.8 
FMT2, with power, complete with 4 EF80 and 1 

Eí80 211.4.8 
FMT3, Fringe. Po/apt/de with valves, less power 21019.0 
FMT3 with power, complete with all valve.....212.19.0 
JTV /2. switched F.M. and TV 8om1d, sell- powered, all 
valves 815.12.8 
Mercury Il, as .I TV.2 but less power, all valve, 611.0.0 
Instruction book included in all kite. Available separately. 
2/8 switched 3/6. 
JTV /2 ready built. state channels 022.5.0 
Monitor. read, built as NI tr,mry II 218.15.6 

KITS 
21/- 

20/- 

222/6 

33/6 
21/- 

44/8 
33/8 

7 

9 

9 
8 

12 

12 
S 

12 
12 

20/8 

20/8 

24/9 
27/3 
21/8 

25/8 
2713 

36/11 
27/0 

ARMSTRONG - NEW TUNER AMPLIFIERS 
MONO 

AF208 A.M./F. M. Radio chassis, base and treble controls, 
P.1 . Inputs, etc. 211.4.0 
227M A.M. /F.M. Radio chassis, 10 watts 433.18.0 
223 A.M. /p.M. Self- powered (Tuner only) 228.15.0 
224 F.M. only, Self- powered Tuner 822.10.0 

STEREO 
Stereo 55 A.M. /F.M. Radio Chassis, with Stereo 
gram Inputs 229.12.0 
227 A.M. /F.M. Radio chassis, Stereo gram. 10 watts 
each channel 243.15.0 
226 A.M. /F.M. Radio chassis, Stereo gram, 10 watts 
each channel, Filter, Magnetic pink -up. etc.....058.0.0 

46/- 
70/6 
57/6 
45/- 

62/6 

27/6 

112 /- 

28/- 
31/6 

12 
12 
12 
12 

12 

12 

12 

12 
12 

34/16 
59/1 
47/9 
37/4 

49/5 

9111 

93/2 

28/2 
26/1 

LOUDSPEAKERS 
Goodman Axiette 25.0.7 
Goodman. Axiom 10 28.5.11 
Goodman. 5K/20/XL 27.7.0 
Goodman. %O 5000 roes -over 22.0.11 
Goodman Axiom 201, 121n. unit 810.17.4 
Goedmane Axiom 301, 121r. mill 815.4.6 
Wharfedale Super 8 /ES /DD 28.14.2 
W.B. 11111012 loin. 84.7.6 
FANE P7in. Unit, 20 watt 25.6.0 
Wharfedale W12 /EG 121st. 15 watt Lead Guitar 
speaker 110.10.0 
Wharfedale W15 /EG 15in. 15 watt Basa guitar 
speaker 217.10.0 
Wharfedale Super 10 /RS /DD loin. high quality 
unit 210.18.0 
Wharfedale R9 /12 /DD 12in. 13 watt Idi -Pi 211.10.0 

aß918 

2L/- 

36/- 

28/8 
27/6 

12 
12 

12 

12 

12 
9 

17/11 
26/3 

17/5 

29 /- 

17/11 
24/9 

OTHER TUNERS 
Tripletoae F.M. Tuner, leas power 613.18.6 
Teipletone F.M. Tuner. self- powered 135.14.6 

STEREO AMPLIFIERS -VARIOUS 
Armstrong 2112 Iomorat,-d, Iath per el,antie i 223.10.0 
Dulei QA506. integrated 218.18.0 
Roger. Cadet Mk, 2 with pre- amplflh+r. 4 lit 1.01i 
valves 424.15.0 
Leak Stereo 20 !lain amplifier 830.9.0 
Leak Varlslope 2 t oroc pre amplifier 825.0.0. 
Quad 22 Stereo Control Doit 225.0.0 
For Quad Main Amplifiers see Mono Bellies. 

55/- 12 
40/8 12 

53/8 12 
84/6 12 
50/- 12 141/8 
50/- ; 12 . 

46/8 
31/1 

44/5 
50/3 

41/8 EASILY REACHED BY FREQUENT FAST TRAINS 
FROM WATERLOO TO SURBITON 

SURBITON PARK RADIO LTD Phone, 
KIN 5549 

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

Order for Cash, C.O.D. or Terms 
Hours 9 a.m. -6 p.m. (I p.m. Wed.) 
Open ALL DAY Saturday 
Established 30 years 
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NEW LOW PRICES - NOW YOU CAN AFFORD A CAR RADIO 

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 EBF87 and BCH83. * No 
Buzz, high output and sensitivity. * Printed circuit (latest 
type). 7 x 4ín, high flux p.m. speaker and baffle. * Medium and 
Long Waves. * Push button for fingertip control. * Extremely low 
battery consumption (less than 3-amp). * Easy to fit any make ear 
(Positive earth only). * 12 -volt operation. * Compact size, meas- 
ures only 7 x 7 x tin. deep. * Easy assembly, supplied with dial and 
drive already mounted. £,7.196 
Special inclusive price of ONLY .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.) 

THE "TRAVLER" MkI I 
Introducing our new ready- 
built transistorised car radio 
for 

9 Gns. P. & P. 51 -, 
including 7 x 4 speaker fitted 
to baffle, fixing brackets, filter 
unit, all nuts and bolts with 
fitting instructions, 
H.P. Terms: Dep. £2.19.6 
and 7 monthly payments of 61.2.6. (Plus 5/ P. do P.) 
Star Features * Handsomely Styled. * Mullard Valves and 
Transistors. * Push Buttons. * 1) watts Output. * Long and 
Medium Wavebands. * Quality Speaker (E.M.I.) * Easily Fitted. 

Ptiv 
Luxembourg (and foreign 

sa 
12 volt 

Positive Earth Only (applies to 99.8% of the cars 
* Dimensions 7 x 2 x 7' depth. 
Optional extras. 3 section chromium plated weatherproof 
telescopic aerials type 1 17"/44". 19/8: type 2, 2"/43". 29/8, both 
plus P. & P. 2/6 if purchased separately. 

THE WORLD AT YOUR FINGERTIPS ! ! 
THE HE -30 4 -BAND COMMUNICATION RECEIVER 

Oise of the finest general 
coverage bandspread Recei- 
vers available at this price. 
Covering 550Ke /s- 160BKc /s, 
4.8Mc /s- 14.5Mc /s, 1.6Mc /s- 
4.9Mc /s. 10.5Mc /s- 30Mc /s. 
Illuminated slide rule dial. 
calibrated every 5Kc/s on 80 
and 40 metres. Edgewise 
S- meter, 0 -100 logging scale, 
coverage from 0.55- 30M.c /s. 
8 valve plus Recifler super - 
het circuits. RF stage with 

an Aerial Trimmer. 2 IF Stages. B.F.O. control Q- multiplier. 
Controls: Function Switch, Audio Gain. Selectivity (Q- multiplier) 
Frequency (BFO). Band Selector. IF Gain. Trimmer. AVC -MVC 
Switch. Ani Switch. Main Tuning. Bandspread Tuning and Head- 
phone Jack. Selectivity-60dB at 10Kc /s. 0.eKc /s at 6dB (with Q- 
multlplier) IF- 455Kc /s. External PM Speaker regd., 4 or 8 ohms 
impedance. Output 1.5 watts, 8 modern Miniature B7G Base Valves 
and 5Y3 Rectifier. Size 15 x 10 x 71ín. Grey crackle finish. 220 /240 
volt A.C. mains. 50 -60 cycle operation. Full instructions and 
circuit diagram supplied. Send S.A.E. 
for leaflet. 

PRICE 40 Gns. C Paid 
e 

THE HE -40 4 -BAND COMMUNICATION 'RECEIVER 

Completely built and ready 
to go. High sensitivity 
Superhet receiver covering 
550Kc /s -1,500 Kc /s. 1.6 Mc /e 
-4.4 Mc /s. 4.4 Mc /s-11 Mc /s 
11 Mc /s--30 Mc/s. Electrical 
Bandspread tuning. Slide 
rule type tuning dial. Inter- 
nal ferrite rod aerial for me- 
dium waveband reception 
and 1 59M. 10 section chro- 
mium plated telescopio whip aerial for the short wave bands 
Sockets for optional outdoor aerial, internal high )lux monitor 
loudspeaker. Latest modern miniature B7G base valves. Head- 
phone socket (may also be used for external loudspeaker). ANL. 
BFO. built -in "S" meter. 220 /240 volt A.C. mains 50-60 cycle 
operation. Handsomely styled cabinet with grey crackle finish and 
handsome front panel. with chrome and satin chrome fittings. 
Measures 13 :in. x elan. x Hin. (high) and weighs only 111 lbs. A 
comprehensive instruction manual is supplied. An ideal receiver 
I or the radio amateur and short wave listeners of all ages. 
Send S.A.E. for leaflet. 

PRICE £24.15.0 C Psfage 

THE NEW HE -80 COMMUNICATION RECEIVER 
The HE -80 has out- 
standing sensitivity 
0 -100 logging scale for 
instant re -set, built -in 
"S" meter special rec- 
ording Jack, remote 
Control Socket allowing 
sfmultaneous control 
with transmitter, 100K /c 
crystal oscillator circuit 
providing accurate har- 
monic signals of either 
4 or 8, ohms impedance. 
Two headphone sockets. 
one high, one low. 

TECHNICAL SPECIFICATIONS. 
Frequency Coverage: Band 1 540- 1805Kc; Band 2 1.6- 4.8K0; 
Band 3 4.8- 14.5Mo; Band 4 10.5-30Mc; Band 5 144- 146Mc /s. Band 
Spread (Ham Band directly read): 80 Metre Band; 40 Metre Band; 
20 Metre Band; 15 Metre Band; 10 Metre Band. Sensitivity: 1 micro- 
volt for 10dB signal to noise ratio. Selectivity: Normal 10Kc at 
-75dB, 1.25 at-6dB. With Q- multi: variable to 700 c.o.s. at 6dB. 
Operation: AM. SSB, CW and FM. AM diode detector. SSB /CW 
product detector (BFO), FM gated beam detector. Power Source: 
240 volts 50/60 Cycles A.C. Power Consumption: 60 watts. Audio 
Output: 1.5 watts, 8 or 500 ohms impedance. Auxiliary Circuit: 
Electrical Bandspread. Q- Multiplier, ANL, AVC -MVC, BFO, 160Kc 
crystal calibrator. Valve line -up: 4-8AQS. 613L8.3 -6BA6. 2 -6BE6, 
6AL5, 6AQ5. 0A2, 6CA4. Dimensions: 17ín. wide, Olin. high, 10in. 
deep. 

Pit lí47 59 Gns. Carriage 
!'aid 

"STARFLITE TRANSMITTER" 

Designed to meet the nerds 
of most amateurs the Star - 
flits has single -knob band - 
switching. front panel 
switch to seler.t any of five 
crystal positions with pro- 
vision for an external VEO. 
Controlled carder modulator 
permits almost 100 ". 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 10W output ripple for 

cleaner CW transmission, electron -coupled Pierce Oscillator, 
capacitance bridge neutralization of the final and a three -stage 
lowness 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 c components. 
When constructed the Unit is housed in a heavy gauge steel Cabinet 
finished in gres' crackle. 
SPECIFICATIONS: Power Input -90 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 131ín. wide x 12ín. deep (inc. 
knobs) x Olin. high (inc. rubber feet). Weight 28 lbs. Power Require- 
ments, 200 /240 v. 50-60 CPS. 225 watts. 
M.% l' BE R1. -11.1' FOR 35 Gns. Carriage k Insurance 15/- 

SEE FOLLOWING PAGES FOR ADDRESSES AND OTHER ITEMS 
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STERN-CLYNE 
ECeatroruce Centred tfuic;kughout great srztai.Z 

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 for other makes with input up 
to 250 m /V. 
* Equalisation for the latest R.I.A.A. 
characteristics. * Inputs for Crystal Pickups and variable reluctance 
magnetic types. * Input (a) Direct from High imp. Tape Head. (b) 
From a Tape Amplifier or Pre -Amplifier. * Sensitive Microphone 
Channel. * Wide range BASS and TREBLE Controls. 
KIT OF 
PARTS £6.6.0 ANDS ESTED ÿ9.1O.0 Ins. 5/ -). 
Instruction book and detailed price list (free with kits) available separately 
at 2/- Post Free. 

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

CHASSIS BARGAIN 

MULLARD 3 -VALVE PRE -AMPLIFIER TONE CONTROL 
UNIT 

Designed mainly for Mollard 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 M to 160 c /s. low 
pass filter 5 -9 Kc /s. Totally enclosed in case p Size 10 x 
KIT OF PARTS 10 0 0 TS .. (Carr. & 

Ins. 5/-). & TL TEDpD x13.13.0 
Instruction book and detailed price list (free with kit) available separately 
at 3/6 Post Free. 

A 6 valve Superhet Radiogram 
Chassis of outstanding quality 
covering MW 200/550 Metres. 
LW 1,200 -2,000 Metres. VHF 87- 
100Mc/s. 
Incorporating internal Ferrite 
Rod Aerial and the famous 
Gorier Tuning Heart for VHF, 

Pick -up input suitable for most modern Record Players. Power 
output 4 watts, valve line up E180, EABC80. EF86, ECH71, 
EL84, ECC85. Volume On /Off and Tone Control, attractive 
black Tuning Dial size 15' x 6' with gold lettering and con- 
trasting cream and gold knobs. A.C. 200/250 v. Size 15 x 7: x 

16 Gns. 
P. & P. 5/-. 

PRICE Or £3.8.0 deposit (plus P. & P.) and 9 
monthly payments of 32/8. 

MULLARD "5 -IO" 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 
Transformer. 
COMPLETE KIT 
(Parmeko Output Trans.) £10.0.0 

(Carr. & Ins. 6/6). TESTED 
SEMBLED AND £13.13.0 

ABOVE incorporating PARTRIDGE OUTPUT TRANS. 11.6.0 extra. 
Instruction book and detailed price list (free with kit) available separately 
at 2/- Post Free. 

COMBINED PRICE REDUCTION 
MULLARD 5 -10 Main amplifier and 2 valve Pre -Amp. Kit £15.15.0. 
C. & I. 8 /6. Built and tested, 821.10.0. C. & I. 10/ -. 

P MULLARD 5 -10 Main Amplifier and 3 valve re -Amp. Kit 819.10.0. 
C. & I. 8/6. Built and tested, 825.10.0. C. & I. 10 / , With Partridge Trans- 
former 81.6.0 extra. 
THE MULLARD 5 -10RC AMPLIFIER 
The popular complete "5-10" incorpora- 
ting Passive Control Unit providing up to 
10 watts high quality reproduction with 
input of 600mV. Specified components 
and new MULLARD VALVES. Includes 
PARTRIDGE MAINS TRANSFORMERS 
and choice of PARMEKO or PARTRIDGE 
Output Transformers. Surplus power 
available for Tuner 
COMPLETE 112.0.0 
ASSEMBLED 
AND TESTED ÿ16.O.0 (Carr. 

s. 7 /6). PUT TRANS. 81.6.0. ex. 
Instruction book and detailed price list (free with kit) available 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 
ASSEMBLED £l 1 10.0 (Carr. & 
AND TESTED 
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 oath kit) available separately 
at 2/- Post Free. 

1,00495101 

:??fi'..:.:'>.2? 

THE "MONO- GRAM" 
A small Amplifier of genuine high quality 
performance. Incorporates MULLARD 
ECL86 Valve, separate BASS and TREBLE 
controls. PARTRIDGE output Trans- 
former producing up to 3 watts undis- 
torted output. (Carr. & Ins. 3/61. 
Kit of £Q10.0 Assembled £6.0.0 Parts and Tested 

and detailed Ps' Pat (free with kit) available separately 

SEE PRECEDING PAGE FOR 
OTHER STERN -CLYNE PRODUCTS 

MODEL CRIS 
TAPE RECORDER 
AIODEI. C'R3 /S incorporates 
the 11F /TR3 Mk. II Tape 
Amplifier (described below) 
and the Collaro "Studio" 
Twin -Track 3 -speed Deck 
operating at 1iin., 31 in. and 

71in. speeds. Complete 
with microphones and 
1,200(1. tape. 

KIT OF £33.8.0 PARTS 
ASSEMBLED ÿ43.0.0 
AND TESTED 
(Carr. & Ins. 15/- extra). 

STEREO TAPE 
PRE -AMPLIFIED 
MODEL S'Fl-1. For use iii $ 
with current TRUVOX. tj 

'..s BRENELI, or COLLAR() * 6 4ï 
"STUDIO" 1 and I track -.. 
Stereo Decks. Incorpor- 
ates Ferrox -cube Oscillator, 9 -speed Eel ua I iqa lion Signal Lever 
Meter and separate Gain Control. Includes separate Power 
Unit. PPATRTS £22.0.0 ICnsa. 

r 
8r/. 6& ) ASSEMBLED ÿ28.O.0 

Instruction book and detailed prim list (free kith kit) available 
separately at 5/- Post Free. 
TAPE PRE -AMPLIFIER MULLARD Type "C" 
Suitable for most t track, Mono 
Tape Decks. Incorporates Ferrox- 
cube Push -Pull Oscillator. Treble 
Inductor and 3 -sp. Equalisation. 
Includes separate Power Unit. 
KIT OF 
PARTS ÿ1Q0.0 Ìns.r7 /6). ASSEMBLED ÿ19.10.0 
Instruction book and detailed price list (free u iNt kit) available 
separately at 3/6 Post Free. 
MULLARD TAPE AMPLIFIER 
MODEL HF /TR3 /DIK. Il 
Based on Mullard's Type "A" 
design and suitable for most I 
track Mono Tape Decks. Incor- 
porates Ferrox -cube Treble in- 
ductor, Gilson Output Transfor- 
mer. and 3 -speed Equalisation. 
Includes separate Power Unit, 
using PARTRIDGE Mains Transformer. 
KIT Olt' 
PARTS ÿ1 3.13.0 Ins. 7/6). ASSEMBLED ÿi 9.0.0 
Instruction book and detailed price list (free with kit ailabte 
separately at 3/- Post Free. 

COMBINATION TAPE UNITS 
All our Tape Units can be supplied specially matched to any Tape Deck each as 
Collaro, Brenell 1118.5 Series II, also the Wearite. Specimen prices as below. 

Kit Assembled 
STP -1 Pre amp with Collar° Studio Tape Deck £38. 0.0 £4E. 0.0 
Assembled with track switch fitted, £44.2.0. 
STP -1 with Brenell Mk. 5 Series II with Track Switch 

fitted 
STP -1 with Rrencll Mk.S Series 11, I Track Deck £68. 4.0 £74.15.0 
Type "C" Prr sn,p wil h t'ollaro ii uni,, Tape Deck £24.10.0 £30. 0.0 
Assembled with deck wired and matched. £32.2.0. 
Type "C" Pre-auq, with Brenell Mk. i .series 11 Deck 246.11.0 £53. 1.0 
Assembled with deck wired and mat, -hed. 155.3.0. 
HF'TR3 with (ouar,, Studio Tape Dock £24. 3.0 229.10.0 
Assembled with Sleek wired and matched. £31.12.0. 
IIF'TR3 with Brenell 5k.5 Seri,-, II Deck 146. 4.0 £51.11.0 
Assembled with deck wired an,l matched. £53.13.0. 
Carr. ,t Ins. 15 -,n, ab,,,-,- unit.. Send 3..1.1:. (srcomprehensive prier list. 

SEND FOR CURRENT PRICE LIST OF ALL LEAD- 
ING RECORDING TAPES AND ACCESSORIES 
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THE TUDOR STEREO HI -FI SYSTEM 
FOR 

ONLY 

48gns. 
Plus 15 /- 

Pkg. & Carr. 
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 Mc /s. AM /MW 
522 -1630 Kc /s. LW 145 -270 Kc /s. 100mV output f/. mains supply 105/240 A.C. Valve line -up: 
ECC85. ECH81, EBF89, EB91, 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"x, tape outputs 100mV from 90E, ohm 
source inputs -Microphone 5 mV. Tape 
5.3 mV. R.I.A.A. 4.3 mV flat 250 m V.Tuner 

100 mV. Valve line -up: 2 -EF86. 4- ECC83. Power Amplifier: 14 
watts per channel, sensitivity 1 volt r.m.s. for 14 watts output, fre- 
quency response +0.5dB 20 c /s. -20Kc /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- 67,:34. 

DUE TO PRODUCTION STREAMLINING WE ARE 
PLEASED TO ANNOUNCE REDUCTIONS IN PRICE ! 

* I.L.10 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 

impedance 3- 7.5 -15 ohms. 

* DOUBLE 

KIT OF PARTS £10.0 
READY BUILT £13.13.0 

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 -fl 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 hase, 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 together: 
KIT OF PARTS £23.13.0 RE AD5' Burr: r £32.0.0 c.. 4' I' 

O C. &L 

ACOS MONAURAL STETHOSCOPE HEADSETS 
Suitable for Tape Recorders.or monitoring tape recordo -. ll1U ohm. 
impedan ce magnetic. Complete with lead. 12 6 l'. & P. 
Orlaimully 21 / -1. OUR PRICE 1/G 

SEND STAMP FOR COPY OF OUR INTERESTING LITTLE 

BOOKLET "What is High Fidelity" 

MARTIN Fully Transistorised AUDIIOKITS 
These Ingeniously designed sub -assembled kits enable you to 
build a transistorised Hl -Fi system by simply linking together 
your choice of units. No technical knowledge or special tools 

are needed to build with 
UNIT 4 ¡¡ complete success. All 

units are s plied on 
printed circuit boards 
ready to mount and con- 
nect. Latest type tran- 
sistors used in conjunc- 
tion with the specially 
developed circuits give 
you superb reproduction 
or battery operation or 

can be used on A.C. mains with 
Martin power supply unit. 

Following Audloklts available: 
Unit 1.-5-Stage Matching Input Selector Unit. 47/8. 
Unit 2. Pre -Amplifier with Master Volume Control. 3716. 
Unit 1.-3- Channel Mixer. 79/6. (Plug -in matching adaptors 
for above, 8/6 each.) 
Unit 4.- Combined Pre -Amplifier and Tone Control Unit. 6218. 
Unit 5. -10 watt Main Amp, (3 ohm olp imp. only at present). 
£5.12.0. 
Unit 6. -Power Supply Unit. 22.12.6. 
P. & P. extra on above items. Full range of attractive perspex 
escutcheons available. Send S.A.E. for fully descriptive 
literature. 

HI -FI STEREO HEADPHONES 
For the connoisseur. who requires per- 
fection. Each Earphone consists of a 
21' Dynamic Loudspeaker with a full 
frequency range, fitted with foam rub- 
ber Ear Pads for added comfort to 
keep out noise and to maintain an 
excellent bass response. The resis- 
tance Junction box with change -over 
switch provides simple transfer from 
Phones to Speaker: Specifications: 
Frequency Range -25- 15,000 c.p.s. Input 
Impedance -16 ohms. Power rating- 
i watt. Weight -18 ozs. 
PRICE 5 Gns. P. & P. 218. 

(Junction box I5 /- ex.) 

OUTSTANDING PRICE REDUCTION 
THE B. & O. 

STIL PICKUP 
COMPLETE 

STEREODNE 
-" i !7 i 

Y 

ì ii MAGNETIC 
CARTRIDGE 

A Transcription 
Pickup of out- 

. standing quality 
employing a spe- 

f cfally designed 
counter- balanced and unique weight adjustment. 
Specifications: Length 101in. from tip of Cartridge. Height 211n. 
Stereo /Mono Cartridge. 
Frequency Response: +2.5dB from 30 c.p.s. to 15 K.C. 
Output Voltage: 7mV per channel at 5 cm /sec: at 1000 ope. 
Separation: 20dB minimum. 
DC Resistance: 1250 ohms. 
Inductance: 200mH. 
Recommended Tracking Force: 2 to 4 grams. 
Compliance: 5 x 10 =6 cm /dyne to all directions. 
Stylus: Diamond. radius of curvature. 71 S. 
Recommended Load: 47000 ohms. 91 Gns. PRICE Plus :l/6 P. & P. 

WEST END: 
(Premier Radio) 
(Premier Radio) 

CITY: 
NORTH LONDON 
SOUTH LONDON: 
CROYDON: 
BRISTOL: 
MANCHESTER: 
Mail Orders and 

18 Tottenham Court Road, W.I. 
23 Tottenham Court Road, W.I. 
309 Edgware Road, W.2. 
109 Fleet Street, E.C.4. 

: 162 Holloway Road, N.7. 
9 Camberwell Church Street, S.E. 
12 Suffolk House, George Street. 
26 Merchant Street, Bristol I. 
10 Withy Grove, Manchester 4. 

enquiries to Dept. P.W. 3 5 Eden 

MUSeum 5929,0095 Half -day Sat 
MUSeum 345172 Half -day Thurs 
PADdington 6963 Half -day Thurs 
FLEet St. 5812 3 Half -das Sat. 
NORth 7941 Half -da Thurs 

5.RODney 2875 Half -day Thurs 
MUNicipal 3250 Half -day Wed 
Bristol 20261 Half -day Wed 
BLAck Friars 5379 Cpen 6 days a week 

Grove, Holloway, London, N.7. 
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BELLING & LEE SPARK MASTER 
1. Reduces plug burning. 
2. Eases starting from cold. 
3. Minimises pinking. 
2/8 each. P. & P. 6d. 000000+000099000000 

LEAD ACID 
ACCUMULATORS 

(Unspillable) 
2 volts at 16 A.H. 
Brand New. Size 4 x 
7 x 2fn. 4/11 each. 
3 for 12/8. 
P. & P. II- per cell. 

PRACTICAL WIRELESS July, 1964 

ö 
o 

0 

9v. BATTERY CHARGER AND A.C. 

ELIMINATOR MODEL LA. 6P. 

00 
0 
+ 

0 

o 

O 

0 

0 

0000000000000 00000000 
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o 

o 
o 

o 

oo 

o 

o 
0 
0 

G 

0 

o 
o 

0 

0 

STABILISED POWER UNIT 
A valuable unit, containing Maine Transformer 
with optional input 80 volte, 110 volts, and 
sains standard input voltage at 50 chi. Output 

n -3 volte at 730 mea., 380 volte, centre tapped 
6X5 full wave valve rectifier. Parnreko 13h 
mouthing choke, 8 mid smoothing condensers. 

1'lus neon stabiliser valve. The whole assembly 
being mounted on a compact chassis. 
An ideal .stabilised supply for the eonstrnetor 
for use in transmitters, model control, HiFi 
equipment, and test equipment. 
Price 49/6 P. & P. 3 /6. 
With polished sturdy odes cabinet and 
mains lead. Price 59/6 P I'. 
OOOOOOOOOOOOOo0000000 

MORSE 
Morse key assembly. 
Key with base, cocer 
and terminale. Com- 
plete with lead. 

6/11 r. &F.2 /- 
2 Morse Keys for 12/8. P 

KEYS 

'000000000000000000000 
HIGH IMPEDANCE PERSONAL 

LISTENING EARPIECES 
Suitable for all types of crystal sets and tranefe 
tor sets. Complete with plug. Price Y A /11 
P. & P. fid. 
40004000 00000000000000 

HI -FI GT50 RADIO JACK 
MAKE A RADIO RECEIVER OUT OF 
YOUR AMPLIFIER. Full 
medium wave coverage. 
Ideal for all tape recorders. 
amplifiers etc. No batteries 
required -just plug in. 
29/ -. 000000000000000000000 
BUMPER CONSTRUCTION PARCEL 

Britain's Biggest Radio Bumper Brindle 
One brand new 30 watt soldering iron complete 
with plug. Heavy duty 1011 ma. 10 to 20 H 
Smoothing Choke. Two TCC Metal Encased 
Block Condensers size 41 x 23 x 1 /in. value: 
8mfd 350 v. working. Three panela Tag Strips 
-14 tags per strip. Six .115 mid Electrolytic 
Condensers 350v. working. Sin 509d 12v. work- 
ing Bias Condensers. Six 750 pf Ceramic Trim - 
mere. One operator's unit, containing host of 
valuable components. including Block Con - 
denser, Jack Plug Socket etc. One heavy duty 
RF choke on stand, suitable for transmitting 
circuits. Three Brand New 11715 Valves. Three 
Brand New International Octal Valves. Three 
black Bakelite moulded control knob,. Six 
assorted pots. Three small selenium rectifiers. 
One pair low resistance phones. 

35/- P. & P. 4/6. 
00000000000+00 

DYNAMOTOR 
Run all your mains AC /DC equipment from 
your car battery. five input gives 250v. output. 
or 12v. input giver 500v. output at 30 watts. 
Very low battery drain. Sise only 5 /in. x 33in. 
A most for the caravanner. 

Only (.5/ P. &P.3 /6 9000.90000000 O 0000 00000 
NO. 19 SET INSTRUCTION 

HANDBOOK 3/11 each 
1155 INSTRUCTION HANDBOOK 

3/11 each r. & P. 3d. 

O 

O 

0 

G 

o 

o 

O 

o 
O 

o 
o 

NO. 19 SET TRANSMITTER RECEIVER 
New stocks just arrived. Equipment c,urprices 

separate units built into one chassis and 
eparate poner pack. 

Spceìleal ion: ".4" Set Transmitter /Receiver. 
Frequency coverage 2 -4.5 me /s and 4.5 -8 me /s. 
1150 -;17 roe ers). 
h'nr R.T.. C.W., er M.C.W. Range on R.T. 15 
miles. C.W. 50 miles. Superhet E.X.. LF. 405 
kc /s. R. P.O. cte. 
R. X. valve line-up: fi K7, R. F.; 0E8 mixer. 
21íK7 1.F.; 6 B.O det. .A. t'. phone nulo... 
T.O.: 6K8, mixer, li.P.O., 0:150 buffer, EH34 
A L I t , ami mama stage. which has Lo he de- 

e.l to , ,vlth t; I'tl req arrearonts. 
Tramltnel t er; Receiver N1 , 41 r . Loral , 
up to I mile. Valve Iìneup t' 00. 067 and 61'h 
Interesan set. 2 valve A.P. amplifier for vehicle 
crew inter- communieatiou. Valve line -up 0K7 
ami OVO. 
A 2 /in. meter is built in reading L.T. and H.T. 
voltages, drive etc. 
POWER IINIT. 12 volt DC input. Output 275 
volts 110 m /a. and 50p volte 50 m /a. Equipment 

of American er Canadian manufacture e Are and 
upplied in good condition. E(1.10.0 PRICE complete with Power Pack F 

Carriage 17 /li. 
19 set only £3.10.0 l'arriase Ìn /: 
Power Unit only £1 Carriage 10 /, 
Two 19 sets complete with 
Power Packs. 
Carriage 30/ , 

Accessories 
Handbook 3/8 P. & 1'. 6r1. 
Connectors 12 pin 12/8 P. & P. 2/6 

6 pin 7/8 P. & P. 2/6 
Control Boxes Single, new .. 8/8 P. & P. 2/6 
Whip Aerials stft. (sin. .. .. 7/8 P. & P. 2/6 

Eft. .. 4/6 P. & P. 2/6 
Aerial Rases (Fits all types) 5/11 P. & P. 2 /ti Headphones and Mike 12/8 P. & P. 2/6 
Headphones less mike insert .. 5/- P. & P. 2/6 

£8.10.0 

900000000000000000000o 
TRANSISTOR SALE 

Mollard OC44 (P. Sr P. 3,1.1 3/11 
Mallard 0043 (P. & P. 3d.) 3/11 
Mollard 0(271 (P. & 1'. 34.) 2/11 
Mullten 0A90 (P. & P. 3d.1 1/11 
Ediswan X D202 Germanium diodes 

IP. & P. 3,1.1 1/11 
Mallard 0A79 (P. & P. 3(1.) 1 /11 
Transistor holder 3 -pin (P. & P. 3d.) .11d each 
0 0 0 0 0 0 0000000000 o 000000 

MICRO ALLOY TRANSISTORS 
Mat 109 7/9 
Mat 101 8/8 
Mat 120 7/9 
VHF Transistor ADT 140 15/- 

Above MAT 
ss 

postage paid. 
Ferrite Slab Aerials itable for transistor 

sete 3/ -. P. & 1'. 6,l. 00000000+ 00000. 000400G4 
CRYSTAL CALIBRATOR No.7 
Using 6 valves, a 1 Mc /3 
crystal oso. is used to 
synchronise 2 multi- 
vibrator oec. operating 
at 10 Kc /s and 100 Kc /s 
respectively. Harmonics ç, s 
of 10 -100 and 1.000 Kc /s - - 
arc vailable np to 2)1 = ö Mc/s. far beyond this on 
any sensitive set, mnc111- 
latos also incorporated 
for receiving. In small 
Bakelite case with carrying handle, power 2 v. 
L.T. 80.120 v. H.T. l:i)rfcnit. and instructions 
supplied. Brand new. £2.15.0 P A 

MK.1 

A "must" for every transistor set owner 
Save those batteries by running your 
transistor set direct from AC mains 
this summer. Reactivate all your 
old PP3 batteries. Unit contains neon 
indicator and standard battery con- 
nections with nearly 2 yards of mains 
leads and plug. Aleo snap cord ter 
connection to set. 

NOW ONLY 19/6 P. & P. 2/6 

000000000000 40000000000 
SENSITIVE MULTIMETER 

20,000 ohm per volt, 1% 
resistance need throughout. 
Single control system for all 
ranges. Compatit and light- 
weight. Highly accurate. 

£5.10.0 P. & P. 5/, 

O000o000G0o000 
BATTERY CHARGE ADJUSTERS 

('harge Rate Adjuster 
government manufacture. 
Casily fitted to charging circuit. 

3/6 each; 2 for 8/8. P. & P. 1/- each. 00000000000000000o00 
ALTIMETER TRANSMITTER 

RECEIVER AN PN 
Frequency approximately 400 to 700 me /s. 
TRANSMITTER 
Containing two 9004 acorn valuer and moving 

it transducer wobbulator unit. 
A.F. AMPLIFIER 
Containing two 128117 and one 120.17 valuer. 
The ahoye chassis are housed in a black crackle 
case which contains three relaye Resistors, 
Potentiometers, and the following valves: 
3- 12SH7, 1- 12SJ7, 1- VRI50 /30 and 2- 12H6'r 
making a total of 14 valves in all. A Dynamotor 
Unit ie alzo incorporated. 
Ideal for radio control work, etc. Price 55/- P. & P. 7/6. ++0000000000.000000000 

MAINS TRANSFORMERS 
Input 0.200.250v. secondary tapped as follows: 
:iv. 4v, 5v, 6v, 0v, 9v, 10v, 12v, 15v. 18v. 20v, 
24v, 30v, at 4 amps. BKAN D N EW not severa- 
ment surplus. 35/.. P. & P. 3/6. 00000000.000000000 

FILAMENT TRANSFORMERS 
200 -250 v. input. 50 cl,. Output 6.3 v. at 2 amps. 
8/11. P. & P. 1/3. 

RF FIELD INDICATORS 
O0009900000000 

Designed for check- 
ing the radiation 
from a transmitting.. 
antenna. The sen ctr 

ov ll 
can be 

b d- str r 
10 atment of the 
paner e tr 1, the 

isms length, °'r::a._- 
by increasing 
tance f om the radiator. Frequency range 1 -25 
Mc /s. 200mA. DC. Complete with instruction 
book. Post free. 69/6 
000000+009009000009090 

PILLOW SPEAKER 
Listen while you 

lane 
with the ---5- 

oluti,.nary - --c- - 
pillow epeak- 

Lbe very 11, 
latest novelty 
An inflatable 
ushion witha 

built in miniature 
loudspeaker which will plug i to tra oi..i. 
portables. Ample dex providc,l ith Ogles. 

u' - 25/- P. & P.'2/6. 

MORE BARGAINS OPPOSITE 10. 
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TRANS. RADIO TUBULAR SPEAKER 
Booster Speaker. 
Pluge into ear. 
piece socket of 
most radios and 
tape recorders. 
Gives double the 
volume and a 
hi.û stereo effect 

that will amaze you, slze fly / P. & P. 
Approx. 9 e 31in. PRICE 1/9. 

0 0 0 0 0 0 0 0 0 04,0000 0 0 4 4 0 0 

TRANSISTOR BATTERIES 
Bave pounds this summer. PP3 type replace- 
ment. 6 for 10 / -. P. & P. 1/9. 12 for 18/6. P. & P. 
2/6. Limited stocke. 

000000000004 
SPECIAL OFFER 

Portable Hawaiian Record Players now half 
price. 24.7.8 while stocks last. 

00000000000000000000040 
VHF AIRCRAFT TRANS REC. 

TYPE TR - 
Receive alrcraft /fire/amMdance. New Air 
Ministry retrace. An aircraft trena'ree. colo 
taininc 91 caler,. Carbon pile regulator. PM. 
1F Strip. M'elti ganged tuning unit. Frequency 
covermr: 124.5 1:t5 145 
156 me s. All in excellent condition. Working 
from a 24v. rotary- transformer contained in 
the unit. Only 160 in stock. A bargain at 

75/- l'ost free 

OPERATOR'S UNIT 
Huge purchase enables us to offer at give away 
price Operator's [:nit, containing standard jack 
socket, 250 mid electrolytic condenser, 4 -way 
telephone socket, midget selenium rectifier. etc. 
Price 2/6. P. & P. 9,1. 

O o00, .000 
SYNCHRONOUS VIBRATOR PACKS 
Compact unit with 6v. Input 250v. D.C. output. 
Suitable for Powering receivers. etc. Felce 

17/6 P. & P. 4 /6. 

POWER UNIT AND LF AMPLIFIER 
In good condition, employing current type 
B70 valves and builtin vibrator pack. 12v. 
operation. Suitable for powering 68 seta, etc 
Price 39/6 P. &I'. 51-. 

SURPLUS VALVES 
007, 6B80 (new), 6K70, 6K80, HP50, 
o f16, Eß34, ILA (new). DA90 (new), DF92 (new) 
Price all 2/6 each. P. & P. 9d. each 2 for 4/6. 
0,00000000000.400.000- 

FOUR IMPORTANT RADIO BOOKS 
Mollard clrcults for Audio Amps. 8/8. 
Transistor Audio Amplifier Manual. 8/+ 
At a Glanee Radio Valve and TV Tuba Equiva- 
lents. 8/6. 
Transistor Superhet Receivers. 7/6. 
8peclal offer to P.W. readers, all four books for 

TELEPHONE ADAPTOR 
Fits exterior of telephone by means of suction 
pad enabling 'phone messages to be fed to any 
audio amplifier. Price 10/6 
P. & P. 1/6. 

0 

o 

o 
0 

O 

O 
O 

o 

o 
o 

PRACTICAL WIRELESS 

12 Volts CONVERTOR to 240 Volts 
Run all your mains A.C. 
D.C. equipment from 
your car battery, ahavere - - 
record players, etc. New 
type vibrator, lose bat- 
tery drain, not to be i. . 1 

confused with heavy ï 

battery drain rotary 
lean of ocra ers, 
Spare fuses, 
vibrator, bat- 
tery clips, eta . 

o 
0 
4 

o 
O 

12 volte to 240 at 100 ma. BRAND NEW teste, 
in waterproof cartone. ONLY 35/-. P. & P. 5/- 

0 

0000000000000.JO000004 
BM3 /SONA STREAMLINE 

MICROPHONE STANDS 
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O 

4 

0 

TYPE 1 
Heavy metal base. Black glose tiuish. 7/6. P. & P. 

TYPE 2 
,'Overo, finish. Tciesrnpic desk stand extending 
to ''tin. height. heavy blaek glus, base. 251 -. 
1'. S P. 3'.. 
TYPE 3 
Floor stand. 3 sections. Chrome finish. Heave 
base. 55/ -. l'. & P. 3, 

o 
o 
o 
0 

o 
o 

o 
o 

0 

0 

0 

O 

6 

00000000004000 00400000 
O 

0 

SPECIAL OFFER 

High Impedance lightweight headphones Ideal 
for crystal acts. Only 11 /- per pair or two pairs for 
21. P. A l'. 1/6 each. 

04.00004040 0 0 0 0 0 000.0 O 

MORSE PRACTICE OSCILLATOR KIT 
:1 transistorised multivibrator measuring only 
21 x 11 x 4i5in. Fundamental output frequency 
1,000 cts. Battery drain only 3 In.a. Simple 
instructions included. Complete with earpiece. 
Price 39/8. P. & P. 

o 
4 

0 0 0 0 4 0 0 c 0 0 4 4 0 0 0 0 0 0 0 0 0 0- 

TSL GORLER SUPER VHF FM 

TRANSISTORISED TUNING HEART 

Type 312.0015 or 0029 uses one AF 100 and Urie 
AF 125 Super (lain Transistor plus 2 diodes in 
ultra high HP plue additive mixer circut. Toning 
range, 87 -1110.5 Me /s. Amplification greater than 
35 dB. Built in A.F.C. and A.G.C. Size 4 x 1) x 1¢ 
in. 28.5.0 including Purchase Tax.pPost free. 

00400000000000..4 "004000 
VERNIER DIALS 

e' 

0 

Precision yer 
rn 

ce dials 
with approx. In 1 

ratio. Surface mount- 
ing. Accurately centred 
metal Insert for Ain. 
shaft. Reads counter 
clockwise 0-100 in 
180° Model T.503 
lin. dia. 

TEST OSCILLATOR TYPE 4 
Frequency rango 20 to 100 
Mice in two bands selected by 
plugging in the appropriai 
coop aerial, two of which are 
supplied with the set. Operates 
from a 6 v. D.C. supply which 
Is converted by an internal 
vibrat¿oprr pack to 250 v. and 
0 v. R'p. vibrator unit worth 
pomada The unit is in good 
condition, and a clear elecuit 
drawing is mounted on the 
interior of the rear panel. 
The equipment contains many useful com- 
ponente, e.g., twin gang tuning, condenser, 
valves, transformer, chokes, resistors, etc. A 
eat compact unit in grey enamelled can 

161 e 7 x 61in. with carrying handle. 39/6 
P. & P. 5/ -. 0..000 0 0 4 0 0 0 0 0 ! . 0 0 O - ` 0 0 0 

TRANSISTOR SIGNAL INJECTOR 
Prod uns an audio signal rich In harmonie, 
through the R.F. range. Ideal for fault testing 
in Radio circuit,. Push button operation. Pow- 
ered by four pen light cells. No bigger than a 
tunal' hand torch. Made by Eagle products. 
Just the Job for the serviceutan. 09/6 

Post free 
00,000000000 0 .400.00004 

LOW IMPEDANCE EARPHONES 
Used but working. Price 4/11. P. & P. 2/9. 

UNIVERSAL PLUG 
Plug into all s,,,'krt' with :lo 
NF,U' UNIVERSAL HA ti. 
ttai re 

I.í 
coney. Saves titile. Pite 

all 13. A 5 ap,2 pin. ;1 pin 
sorbete un,t adaptors. Easily 
adjustable. Robust couat roc - 
tiou. Only 12/8. l'. & P. 11p. 

O O O O ' O : - . < 0 0 0 

DEEP DOUBLE POUCHES 
Deep double ponches In jungle green with 
ehnnlder strap. Made of heavy canvas- Dlmen- 
sions of each ponen 10 x 4 s ]in. bitted with 
quick release buckle. Ueefnl for carrying tools, 
neaps, omall tlaska and other similar Items 
1/9 each. P. & P. I t - ear h. 2 hie 3/.. P..t P. 1 /8. 

DOUBLE THROAT MICROPONES 
Brand new. l'an be adaptei for use with 
1311118iCfLi Price 5/11. P. & P. 1/6 

RESISTORS 
Special offers. High quality 1 watt resbrtora An 
preferred values (,tats values required). 100.10 
meg. ohm. 3¢d. each, 6 for 3 /6, 12 for 1/9, 
100 for 94/ -. Op0000-, 040 

RESISTOR COLOUR CODE 
INDICATORS 

Enables you to determine value of remeter at a 
glance. A most for the constructor. Erice 1/6 
P. & P. lei. 

SONA STREAMLINE BM3 
MICROPHONE CRYSTAL INSERTS 
Pelee 7/8. P. & P. 94. 

O:4000000400040000 
SNIP LINE 

Plug in Discriminator Units Used as pulse 
eount demodulators for FM. Compact, light- 
weight unit approx. 4 z 21 x lia,. crntalning 
185 valve, PM demod. coil, tag beard with 
6 miniature capacitors and 6 miniaturaresistora 

prive 15/- p. & P, 1/ -. 
00000 
GOVERNMENT SURPLUS MULTI 
RATIO OUTPUT TRANSFORMERS 

Robust and Compact. 
'rice 4/11. P. & P. 1/6. 

o 4 4 0 o v 0 0 0 0 0 0 0 0 0 0 0 0 0 o O 0 0 0 0 0 0 0 0 0 0 0 0 o 0.- O O O O O O 4 0 0 0 O 0 0 0 0 0 0 0 0 0 0< 0 4, o, 
NEW SHOP PREMISES NOW OPEN AT HALFORDS ARCADE, LOWER BRIGGATE, LEEDS. OPEN ALL DAY SATURDAY 

WE ARE PLEASED TO INFORM READERS THAT WE CAN NOW OFFER A 98 HOUR DESPATCH SERVICE. 

TERMO: 

CASH WITH ORDER. 
6/. EXTRA ON C.O.D. 

ORDERE 

No C.O.D. order 30/ -. 

TRADE BUEPL 
ORDERS PROM 

ABROAD WELCOMED 

Telephone 34708 

SONA ELECTRONIC C0. (Dept. PW1), BRIGGATE HSE,13 ALBION PL., LEEDS_ mmws, 
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THE TRIPLETONE HI -FI MAJOR 
PRICE ONLY £15.18.9 COMPLETE 

Guaranteed 12 Mouths. 

A 12 watt quality amplifier incorporating negative 
feedback, with a pre -amp for mic and provision for 
mie./gram nixing. Frequency response 1. 1 dB 
15- 20,000 c Distortion only 0.15' -,,, with noise 
and hum --NO ,l Separate Bacs. Middle and 
Treble lift controls. \ "alvc. line -rip. 12AX7, 12AX7, 
EL14, EL84 and EZS1. Push-pull output with 
matching to á or 150. Fully isolated power supply 
from 200%550 v. A.4'. input. with take -off for tuner 
etc. Size 12 x 5; x lin. high. 
De -Luxe Case: 14114. x ;lin. s 7O n.. 30/- extra. 

New Boxed VALVES 9e -clay Guarantee 
0E4 5/- 0074) 5/- 0E01 4/- l'OF'X2 8/- 
115 8/- 610%1: 5/- EN ''II S/- 19'1.,2 10/- 
105 e/- ,11,6 8/- F: R, -1 I Si- 1'l'I. 4 10 /- 
1T4 Si- 1107M 5/- 0Itl `11 9/- 

2 2/-,1971 6/- E1'1)4) 9/- P1,ß3 8/- 
:PA 7/_ r10 7 5/- FÁ'11..1 5/- i'13.., 15/- 
n 4 7/- 61.6E 5/- Et '1 9/_ 1.1 80 7/- 
'.,,14 7/- 104 5/- El I. s2 10/- PI al 8/- 
4 4 6/- 6X5 8/- El e,' 8/- P002 7/- 
1'3 8/- 12AT7 8/- EFII 10 /- 8P41 8/- /4'. 9/- 12.417 8/- F.F°n 8/- SP61 3/- 

' 0,7 4/- 12AX7 71- El.12 5/- I "22 7/- 
1M6 4/- 12RH7 7/- E1,4 71- l'RC41 8/- 

n.4T6 8/- 12E7 5/- E1ä1 9/- 113(81 9/_ 
6BÁ6 7/- 12K8 14/- EN 86 9/- l'orc9 9/- 
613E6 Si- 1297 7/- EZ4II 7/- 11'Hsi 9/- 
6B006 7/- 2.57 SG 9/- EZ80 7/- 1'1'1,.X2 10 /- 614 5/- :151,6 Si- EZ81 7/- IN 12/- 806 5/- 357,4 5/- 11 1111'1010/. I" Fill S/- 
6G6 4/ -9.54 2/- RYA 5 / -I 141 8/- 
616 8/- DA F96 S/- KT33C 8/- t'741 7/- 
6J5 Si- 111,90 8/- KT711 8/- 1'105 7/- 
1.16 5/- 0096 8/- MI 14 7/- I' I iI 7/- 
6.170 8/- 1 iL96 8/- Pl'I'04 8/- V R 150 7/- 
6K6 5/- EABI'80 8/- PCS'SO Si- Win 8/- 

I.F. TRANSFORMERS 7/6 pair 
485 K/s Slag Tuning M niature Can, 2 x 1 z lin. 
High Q and good bandwidth. Data sheets. 

NEW ELE('TROLYTIC'S 
TUBULAR TUBULAR CAN TYPES 

11350V Si- 50 /3.í0V 5/8 41600V 9/_ 
2 /350V 2/3. 10025V 3/- 16/450V 5/- 
4/450V 2/3 250Ì25V 3/_ IS 12/- 
8/450V 2/3 500 12V 3/_ I1ì Ili /ú00V 

16/450V 3/- 1100' I2V 3/- ,32 +32/350V 5/- 
32/450V 3/9 3,611011V 1/_ 32+á'2/450V 8/- 
25/2'5V 1/9 6T 8/450V 3/6 32+32+32/350V7/- 
25/50V 2/- 8 +16/450V 3/9 50 +50/350V 7/- 
50 /35V 2/- 10 +16/450V 9/9 64 +12(1 /350V 11 /8 
50/50V 2/- 32.1 32/350V 4/8 100 +200/275V 12/6 
TELESCOPIC CHROME AERIALS, 13 to 43in., 8/8. 
TRIPLEXERS Bands I, II, III, 12 /e. COAX PLUG, 11 -. 
LEAD SOCKET, 2/ , PANEL SOCKETS, 1/ -, 
OUTLET BOXES ( Bartare. oe Bush). 4/- ea. 
BALANCED TWIN FEEDER yd. ed. SO or 300 ohms. 
TWIN SCREENED per yd. 1 / -. 814 ohms n Iy. 
Wirewound Ext. Speaker Control, 100 1/ -. 250 8/8. 
WIRE -WOUND POTS. 3 WATT. Pre -set Min. 
TV Types, All values to 10 ohms to 25 K., 3/- ea. 
30 K., 4/ -. (Carbon 30 K to 2 meg., Si-). 
WIRE -WOUND 4 WATTS Pots. Long spindle. 
Value, 50 ohms to 50 K., 8/8: 100 K., 7/6. 
PHILIPS TRIMMERS. 0 -10 pF., 3 -30 pF., 1/ -. 
TRIMMERS. Ceramist, 30, 50, 70 pF., 9d.; 100 pF., 
150 pF., 1/1; 250 pF., 1/8; 500 p?., 750 pF., 1/9. 
TV etc. TRIMMER, 1000 pF., with knob, 2 / -. 
RESISTORS. Preferred values, 10 ohms to 10 meg., 

High Stability. ' ., 1%, 2'/-. Preferred values 
100 100 to 10 meg. Ditto 5% 100 to 22 neg.a 9d. 
BRIMISTORS. (221. 3/8; 222, 2/8; ('Z3 1/8. 

ln watt WIRE -WOOED RESISTORS 1213 
15 watt 10 ohms -10,000 ohms S 

l 
2_ 

12.5 K to251: 114 ne. .. .. .. ..3 /- 
Volume Controls 
Linear of tog Tracks 
Long spindles. Midget 
5 K clime to 2 Meg. 
L.S. 3/ -; U.P. 4/8, Ideal 625 lines. Stereo T.'S10 /e; U.r. 14 /e low loss .5,1R lm. log + Im. e;Ing, 7/6 

1r10í1. 500 Me /e1 B yd. 

80 C.4R1,E COAX 
'Semi -air spaced din. 
40 yds. 17/8 
60 yt. 25/- ód.yd. 

MAINS TRANSFORMERS 200/250 v. A.C. 
Ponmor 2/- each Iranxforiner. 

STANDARD, 350 -0 -250, 80mA, 6.3 v 3.5 a. 
tapped 4 v. 4 a. Rectifier, 6.3 v. 1 a., 5 v. 
2 a. or 4 v. 2 a., 22/8, ditto, 350 -0 -:350 29/6 
MINIATURE 200 v. 20 mA, 6.5 v. 1 a. 10 /8 
MIDGET, 2151 1'. 45 mA, 6.3 v., 2 a. 15/8 
SMALL. 250 -0 -2311, 45 inA, 6.3 v, 2 a.. , 17/8 
STD. 250 -0 -2511, 65 mA, 6.3 v. 3.5 a. ., 17/8 
HEATER TRANS. 6.3 v. 1./ a. ,, 7/6 
Ditto, tapped 1.4, 2, 3. 4, 5, 6.3 v. .. 8/e 
Ditto, sec. 6.3 v. 4 amp... 10 /8 
GENERAL PURPOSE LOW VOLTAGE. 2 amp. 
3. 4, 5, 6 , 0, 9. 10, 12, 15, 18. 24. 30 v. , , 22/8 
AUTO TRANSFORMERS, 150 W. . 22/6 
0, 115, 200. 230, 250 v 500 w . 82/6 
MOLLARD "510" Mains Transformer .. 33/8 
MAINS POWER PACKS. Ready built wth 
Transformers. Rectifiers, Condensers, providing 
H.T. and I..T. outputs. 
200 v 211 ma. D.C. 6.11 v. 1 a. D.C. 25/8 
2211 v. 511 ma. D.C. 6.3 v. 2a. Al', . 35/8 
25o v. 140 ma. D.C. 6.3 v. 3.3 a. A.C. 45,6 
TRANSISTOR TYPES TO REPLACE P.P.3. 21 /- 
also 9 y. 200 ma. replaces batteries P.P.1 -4 -7 -9 
saine size as l'. P.9, 45/ , 

INTERVALVE TRANSFORMERS. 3:1 Ile 5:1. 9/ -. 
0.P. TRANSFORMERS. Heavy Duty. 5/8. Mohi- 
can,. 7/8, Mule leati,. heavy dilly push -pull, 10 w., 
15/8. Battery. 4/8. @ab. 111h1.. 5/9. 
low. 11.1'. matching trans.. 3. 7. ISIS 12/8. 
L.F. CHOKES 15 1011.. 141 65 ILIA. 5/-; 1115f .S3 mA, 
10 /6. 11111,. ISO n1A. 14/ -. 
TINNED COPPER WIRE 16 to 2 2 sn -g.. 516., 3/ -. 
ENAMEL COPPER WIRE 10-22. 2/9; 24 -30. 3/6: 
32.40, 4/8' 1..1 '.1 2.w 114.::1 .0g. 2uz.. 3/8. 
FULL WAVE BRIDGE SELENIUM RECTIFIER: 

or 1 2 v . I t a 
I 

p.. 8/9; Y a., 11/3; 4 a., 17/8. 
CHARGER TRANSFORMERS. 'yapped inpnl 200 - 
2.5n v. for charging at 2, 6 or 12 v , 11 ammo 15 /8; 

amps.. 17/8; 4 amps., 22/8. circuit 
l 

n'iuded. 
4 AMP CAR BATTERY CHARGER with aim 
meter, leads, Fuse Case, etc., for 6 v. nr 12 v., 69/6 

BOOKS list S.A.E. 
Boys' Book of Crystal Sets.. .. 2/6 

SO W." Radio Valve Data .. 7/6 High Fidelity Speaker Enclosure 5/- Valve and TV Tube Equhalents .. 9/6 
TV Fault Finding .. .. 5/- 
111ullard Amplifier Manual .. 8/6 Radio Valve Guide, Books 1, 2, 3, 
4 or 5 . 5/- each Transistor Superbet Receivers H 7/6 Practical Radio Inside Out .. 3/6 Master Colour Code ('hart .. 1/6 Transistor Controlled Models .. 7/6 Principles of ('olour TV ..16 /- 
International Radio Stations .. 2/6 
4 TRANSISTOR PUSH -PULL 

3x'x.;in. AUDIO AMPLIFIER 
.4 ready built miniature push -pull amplifier with 
Driver and I,ut put transformers, 4 transistors. 
Ideal for use with record players, intercoms., 
BABY ALARMS. etc. Complete with full 

47/6 illstrmdions and circuit. 
Price 9v. Batt. 2/3. 2 }in. Speaker 15/ -. 

Toggle Switches, O.p., 2 / -; d.P.. 3/6. 
d.p.d.t., 4 / -. Min. Slide d.p.d.t., 3/6. 

1964 RADIOGRAM CHASSIS I 

0x S\4 
'. 

THREE WAVEBANDS FIVE VALVES 
S.W. 16 m. -50 m. LATEST ML LLARD 
M.W. 200711.- 550 m. ECH81 5E89, ERC8I, 
L.W. 80001.- 2,000 m. EL84 EZ80 

12- 1nonlh Guarantee. 
A.C. 200 1250 y.' Short- Medium, Long /Gram. 
Ferrite Aerial A.V.C. :1 ohm output, 5 walls. 
Tape Sockets. Glass dial, horizontal wording, 
size 13In. s lin. Aligned and calibrated. Isolated 
Chassie, size l:á }in. x lin. high x 5.tin. deep. 

£9.15.6 Carr. x Ins. 446. 

BAKERS SELHURST 
LOUDSPEAKERS 

12in. Baker, 15w. Stalwart 
3 or 15 ohms, 45- 13,000 
c.p.s. .. .. 6 gns. 
12ín. Stereo, Foam Bus - 
pension, 12w., 35- 16,000 

1 2in. 8tandarl H.U. 20w. 
40-14,500 c.p.s. ,. 7 gns. 
12in. De Luxe lbw. _., 
17,000 ,'.p.s. .. 9 gns. 
121u. Bass 25w. 20- 18,000 
c.p.s. .. .. 12 gus. 
15in. Auditorium 35.w. 20 c.p.s. to 12 ho:e. Heat 
proofed paxolin coil former. 18 gns. 

LOUDSPEAKERS P.M. 3 OHM. _' 3.. 4, 5i 

!7 

x 4in., 15/8; 6 }in. Ifola, 18/8; Ain Plessey, 17/8; 
1 x f in.. 8 x Sin.. 21/ -; 10 x 610.. 22/6; 10 in. Bola, 
30/ -; 12in. R.A., 30/ -; EMI, Double Cone Ceramic 
magnet 10 w. 13 x 8in., 45/ -, 
STENTORIAN HF1012, loin. 3 to 15 ohms. 10w. 87/8; Si, H FB12, 72/ -; Crossover C X30110, 30 / , 
EXTENSION SPEAKER CABINETS 5in., 15/8; 
fi}in., 18/8; Oin.. 19/6: loin.. 29/8; I2in.. 60/ -. 

(.R. r. BOON l'I /E TR.t'OiFOR MERS 
for heater cathode chort circuit, or tubes with tailing emission. Full instructions supplied, plains input. 

'1 -yiae A optfnna! 2''0 and 595, 1100sí 
2o. or 4v. or 6,34, or I11s,. or 4.61. Slate voltage required. PRICE 10/6. 

TWIN GANG TUNING CONDENSERS. 365 pie., 
1ixlum lin. x 11in. s l;is., 10/.1500 pF Standard ith trimmers, 9 / -: midget, 7/6; with trimmers. 9 / -. 

100 pF' slow mot i.n tuning. standard 5 /., Transistor 
ang 208 +176 pF frith trimmers, 10/8. SMALL 

5 gang 5011 ph', 17/ -. SINGLE 365 pF, 7/8. SINGLE 
0 eV, 25 pI', 50 pi. 75 ph'. IOO IF, 130 p1', 5/8. nisi dielectric 100. 3110, 500 pF', 3/6. 

CONDENSERS. New etark. 0.001 mfrl. 7 ' kV. TI'.C., 5/8; IIll f... 211 kV, 9/8; 0.1 ofd.. 7 kV. 9/8: Tubular soli el. 11.0111 Io n 15 nit.... 9d.; 0.1. 11 -; 
11.2.0, 1161 n..- 1':;:,nß., 1/9;11.1 1'á.50v.. 9d.; 1111 /2,00I1v., et i,ullm .. 1/9; 11.1 odd. 2,11011 crins, 3/6. 
CERAMIC CORDS. 5011 r. 11.3 pF to 0.01 ofd.. 9d, 
SILVER MICA CONDENSERS 107e 5 pF to 500 ph% 
9d.; 600 pF' to 3,000 pF, 1/ -, Close tolerance 
1 I tEl 2.2 ph' to 47 pF, 1 / -. Ditto 1 ';, 10 50 pF 
to SIS pY, 1 / -; 1,000 pF ln 5,0410 p1, 1/9. 

465 kc' /s, SIGNAL GENERATOR Price 10/6, ready made with valve 155. 
POCKET SIZE 21x44xlin, One resistor 
to change, full Instructions supplied, 
Battery 8/6 extra. Details Free. 

WAVECHANGE SWITCHES 
A p. 4 -way 2 wafer lung spindle 8/8 
2 p. 2 -nay nr 2 p. 6 -way Icing spindle 8/6 
4 p. 2 -way or 4 p. 3 -way long spindle 3/8 
3 p. 4 -way or 1 p. 12 -way long spindle . , 3/8 Wacechange "MAKITS ". Wafers /Wall- able: 1 p. 12 way. 2 p. 6 way, 3 p, 4 way, 
4 p. 3 way, 6 p. 2 way, 1 wafer switch, 8/8. 
2 wafer switch, 12/6; 3 wafer switch, 16/ -: additional wafers up to 12, 3/6 each extra. 

CRYSTAL MIKE INSERTS, 6/8 
High output. Size 1á1n. dia. x On. 

ACAS MI('. 14, insert llin. dia. x lin 8/6 
AC'OS 39 -1 DE LUXE STICK MIKE 35/- TSL QUALITY STICK MIKE 25/- TELEPHONE TAPE MIKE 10/6 GUITAR CONTACT MIKE 15/6 MOVING (:OIL M=KE 59/6 FLOOR STANDS 57/6 

Valveholders. EA50. 60. 1312.A, CRT, 1/5. Engl. and Amer. 4, 5 and 7 pin; 1/ -, 
MOULDED Mazda and Int. oct., 6d.; B7G, 
BOA, BOG, BOA. 9d. B7G with can, 1 /6. BOA 
with can, 1/9. Ceramic HEY/. B7G, BOA, 
int. Oct., 1 / -. B7G, BOA cans, 1/- each. Valve 
plugs B7G, BOA, int. octal, 2/3. 

HIGH GAIN TV PRE -AMPLIFIERS 
B.B.C. Channel 1 to 5. Gain 18d13. 
ECC84 valve. Kit price 29/6 or 49/8 
with power pack. Details 6d. (PCC84 
valves if preferred). Coils only 9/6. BAND III I.T.A. -Same prices. 
Tunable channels 8 to 13. Gain 17dB, 
Circuit and coils only. 9/6. Chassis 4/9. 

THE ORIGINAL 

RADIO COMPONENT 
Our 'written guarantee with every purcha- Bus 133 or 68 paw door 
NESS' COMPONENT LIST 1/-. S.R. Station Selhurst 
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THE "INSTANT" BULK TAPE 
ERASER AND RECORDING HEAD 

DEMAGNETISER 

00/250 v. A.C. 35'- Leaflet S.A.E 

PLASTIC RECORDING TAPE 
Double Play 71u. reel, 2,4000. 45/- Spare 

610. reel. 1,2000. 55 /- Plastic 
-In. reel, 1,8000. 28/8 

Reels 
Long Play 310. 1/8 5118. reel, 1,2000. 1718 

41n. 2/- 611. reel, 90010. 15/6 510. 2/- 
Standard 71n. reel, 1.2001ìt. 17/6 511n. 2/- 

5in. reel. 8010. 11/6 lin. 2/8 
"F.ASISPLI('E" Tape Splicer 5/- 

Leader tape 4/8; Splicing tape 3/ -. 

CRYSTAL SET BOOKLET, 1 / -. 
CRYSTAL DIODE O.E.C. 2/ -. GE %34, 5 /-. OA81, 8/ 
HIGH RES. PHONES. 4,000 ohms. 15/-. 2,000 ohms 
12/6. 
MOVING COIL PHONES, 100 "hm,, 10 / -. 
SWITCH CLEANER. Fluid squirt. epnnt, 4/6 tin. 

"8 +1" TRANSIMTOR RADIO 
MEDIUM AND LONG WAVE KIT 
First class components to make a 6 

transistor 2 waveband superhet chassis. 
Ideal for portable or table radio. All 
parts including BVA transistors, ferrite 
aerial, with car aerial coll, printed 
circuit. Biin. x 21in., but EXCLUDING 
Speaker and cabinet. 
Speakers, 35 ohms, 7 x 410., 21 /- £4e5e0 515.. 17/8; 3110.. 15/6. 

BULGIN PLUGS AND SOCKETS. Non- reversibl 
P74. " -pin, 4/3: 1'73, 3 -Pin, 4/8; P154, 6 -pin, 6/8. 
JACKS. English open 05150x, 2/6. t'loeed circuit, 
4/8. Griming type 3.pin, 1 /8. Grundig lead jack 8/6. 
JACK PLUGS. English, 8/ -; Screened, 4/ -; Gruudig 
3 -plu, 5 /6 Phono Plugs. 1 / -; Sockets, Bd. 
ALADDIN FORMERS and cores. 5In.. 84; lin., 108 
0.8ìn. FORMERS, 5937 or 8 ease TV1 or 2, lin 
eq. x 2 tin., or tin. eq. x 11in., 2/- with cores. 
SLOW MOTION DRIVEL íi:1, 4/8; 36:1, 10 /8. 
SOLON IRON, 225W, 200V or 230V. 24/ -. 
ANTE% SUB -MIN. IRON. 15w, 200 or 240v., 29/6. 
BENCH STAND for above, 12/6. Spares In Stock. 
Paxolin Panels. 10 x 8 x I /161n.. 2/ -. 
Miniature Contact Coiled Rectifiers. 
250V, 130mA. 7/8; 250V, 85mA, 9/8. Selenium 
Reet., 300V 85mA. 5 / -. K3/25. 600V. 5mA, 5 / , 
RM4, RM5, 14A100. 14A110. 10 /- each. FC31, 
20/-. 

4ÓmÁ. Silicon 
Sub -Min. Rectifiers, 

('oils Wearite "P" Type, 4/- each. 
Osmor .ch type. core, 

All ranges. List 
dust 

Repanco DRR2. L. and Med. T.A.F. 
with reaction, 4/11. Med. wave D.R., 3/8. 
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 lin., 6 x lin., 6 x eheth -. 3/-- 
I1.F. Cokes, 218. Osmor QC1 6/9. 
T.R.F. Coils, A /HF, 7/- pair; HAX, 3/8. 
Screwdriver, 51n., 8d. Test Prods, 2/9 ea. 
Neoshle Trimming Tool. 1/9. 
Neon Main' Teeter Screwdriver. 5 / -. 
Multicore Solder, 40. yd. Dispenser. 2/8 

Aluminium Chassis. 18 e.w.g. Plain, 
undrilled. 4 sides, riveted cornera, 
lattice fixing holes, 2115. sides, 7 x 41n., 
4/9: 9 x 71n.. 5/9: 11 x 7in., 8/9: 13 x Sin.. 
8/8; 

minium Panels, 181s w 1412 z 121°.. 
4/8; 14 x Sin.. 4/ -; 12 x 81n.. 3 / -; 10 x 7111., 

2/3; 8 x 61n., 2/ -; 8 x 41n,, 118. 

MARTIN TAPE PRE -AMPLIFIERS 
& DE('K% 1 P1.:tY -HACK THROUGH 

TO( it UK "N AMPLIFIER) 
B.S.R. 2 track B.M.R. TD2 tate 
Pre -amp. 28.8.0 deck 27.5.0 
(ollar° 2 track Collar° Studio 
Pre -amp. 28.8.0 tape deck 210.15.0 

COMPLETE RECORDING & PLAY- 
BACK AMPLIFIERS 

2 track 19.5.10. Collard 
amplifier 28.8.0 I 

amplifier 211.11.0 

MAINS DROPPERS. Midget adjustable Sliders 
0.3A, 1,000 ohms, 6 / -; 0.2A, 1,20(1 ohms, 8 / -; 
O.15A, 1,500 ohms, 8/ -; O.1A, 0,000 ohms, 8 / -, 
MIRE TRANSFORMERS, 50 -1, 5 /S. 
P.V.C. Covered Wire. single or stranded, Sd 7d. 
Sleeviag, 1 or 2 rum., N.; 4 mm., 84.; 8 mm., 6d. yd. 
SPEAKER -FRET. (mold, Maroon or (Green Cloth 
17 x 251n., 5/-; 26 x 351e., 10/ Type, various coloIDa 
5210. wide from 10 /- ft.: 2111,1. wide from 61- ft. 
Samples 1 / -. Expanded Metal, (told, L x 17101.. 8 /-- 
Panel mounting fuse holder. 2/ -. fusee 1 f in. OOnrA- 
5A, 64. Inenlated aide cutters, 3/6. Bib Stripper. 316. 

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

WEYRAD 
('OILS AND 1'R ANSFORMRRS FOR 
2 -WAVE 6- T'RANSIST'OR PRINTED 
CIR('GIT ANt) FKltftlTE AERIAL. 
Long and Medium aerial -RA2W 61n. rod 
208 pF tuning, with car cartel coll. 12/8 
Ose. Coil P50 /1AC 170 pF tuning 5/4 
let and 2nd I.F. P50 /2CC. 470kc /s 11/161n. 
dia. by 1 in. 5/7 each 
3rd I.F. P50 /3CC 8/- 
Spare Cores Bd. 
Driver Transformer -LFDT4 9/8 
Wavechange Slide Switch d'p'd't' 3/8 
Printed Circuit -PCA1. Size 21 x 811n. 
Ready drilled and printed 9/8 
Volume. Control, 5K -DP 4/6 
35 ohm Speakers, 31in.. 15/8; Sins, 17/8: 
7 x 41n., 21/ -. 
Tuning Gang with trimmers 10/8 
6 Mollard 'transistors and diode 42/8 
Constructor's Booklet 9/- 
3 ohm O.P. Trans. O.P.T.1 10 /8 
NEW MULLARD TRANSISTORS 
0071 8 / -, 0072 7/8, OC81D 7 /6. OC81 7/8, 
0C44 8 / -, 0C45 8 / -, OC171 10 /8. AF117 9/8. 
Sub Miniature Condensers. 0.1 mFd, 
30v., 1/3. 1. 2, 4, 5, 8, 16. 25, 30, 50, 100 mFd 
15 volt, 2/R ea. Transistor Holders, 1/3 

SINCLAIIt "SLtMLINE" RAI)IO 
Med. wave kit, 2 transistors, 2 diodes, 
earphone, ferrite aerial. Cabinet 
3 x It x 11n. 49/8. Batt. 3/6. 

ADASTRA 3 -3 AMPLIFIER 3 WATTS 
HIGH FIDELITY AT LOW COST 

BUILD YOUR OWN 
RECORD PLAYER 

FROM £9.19.6 

AND 

SAVE 

POUNDS!! 

4 Speed Autocltange or Single Player 
un its supplied wit h Brand New 2 -tone 
de I uxe Portable Cabinets 17x15xSiin. 
Sire, ng carrying handle, gilt finish 
clips and hinges. As used by Famous 
Make for 2ogns. models. Ready cut - 
withn7t`rlin.high flux.loudspeakkeer 
and 3 watt 2 valve í--Y85, UCL82 - -2- 
stage amplifier ready built on metal 
chassis 12 x 8 x 21in. Quality 3 ohm 
output transformer, low hunt level 
circuit. Volume and Tone controls. 
3 -core safety mains lead. All Items 
lit together perfectly. Special in- 
structions enable assembly in 30 
minutes, only 5 wires to Join! 12- 
month written guarantee. Available 
separately or package deals as below. 
AUTOCHANGER KITS COMPLETE las shore) 

B.B.R. Mongrels .. .. 511.1(10 P.P. 5/6 
Garrard AutoeBm 512.18.0 P.P. 5/6 

SINGLE PLAYER KITS. Complete ow 5ó 0e) 
E.M.I. Junior . !8 

Garrard SEP 10 Auto o40p /uses 
511.40 P.P. MS 

OR SEPARATELY . 

Cabinet with board 14 a !Sin. 
out out to your ehelas 03.11,6 F.P. 8/6 

Amplifier with 7 5 4in. speaker SOU 6 F.P. 2/6 
AUTOCHANGERB 

B.B.R. UA14 , . 25.10.6 P.P. 4/6 
B.B.R. UA16 3IImllne .. 16.17.6 P.P. 4/6 
Garrard Autoslim .. 26.1.7.6 P.P. 4/6 

SINGLE PLAYERS 
Garrard SRP10 .. 16,5.0 P.P. 4/6 
E.M.1. auto .top /.tart .. 188.0 P.P. 4/6 
E.M.!. Junior .. .. (tß.7.6 P.P. 8/6 

TRANSCRIPTION UNITS 
Garrard 411F . .. 618.16.0 P.P. 8/- 
Miss AG1018 .. .. 0126.0 P.P. 2/- 
Garrard AT6 .. .. 010.10.0 P.P. 5/- 

BARGAIN 
B.S.R. Autsohange VA12 

Stereo /Mono .. .. 07.10.0 P,P. 4/6 

Replacement sapphire styli 5 / -, diamond 15/ -. 
Mono OPIS Vail 16 / -; Stereo Runnette ß0h. 

BARGAIN SINGLE PLAYER KIT 200/260 v. A.Q. 
(lees caoine 

£ 5.1 5.0 1'e4 51-- 

With 2-stage Ampliler; 8 watt; ß valve. VCL82, 
UY85; High -flux ó1a. speaker; 4-speed E.M.I. 
Turntable, 16, 83, 45, 78 t.Pm.. Crystal nk -up 
lee LP /STD. Records. 7in.. 10in., 1ß1a.; Out ont 
Mounting boards 15: x 91in. 

READY BUILT, N 1Ií I <D AND TESTED 
AA'. 200 -250V. Val, I, ECL86 and EZ80. 
3 ohms output. Controls: bass boost, 
treble and volume. separate front panel 
with de luxe finish. Quality mains trans- 
former. Enamelled chassis 610. x Mn. x 
Sin. Price 24.19.8. Details S.A.E. 
"Performs agreeabll, well" (The Gramophone) 

COMPONENT SHOP 337 WHITEHORSE ROAD 

SPECIALISTS WEST CROYD3N 
Telephone: THO 1665 

(Export treleonte. Send resnittanee, 
C.O.D. 2/- extra. and extra postage, no C.O.D.) P.P. Charge 1/- 

ARDENTE TRANSISTOR TRAESFORMERS 
D3085, 7.8 05:1 Push-Pali to 8 ohm for 0072. 11 /- 
D8084, 1.74:1 C.T. Push -Pull Driver lot OC71, 11/- 
D8058, 114:1 Output te 8 ohms for 0072, ehe.. 11/- 
D167, 18.2:1 Output to 3 ohms for -0072, etc., 15 /- 
0289, 4.5:1 Driver, fin. x Ifs. s ¡in. 11 /e 
D240, 8.5:1 Driver, Iln. x lis. s lin. 11/8 

ARDENTE TRANSISTOR VOLUME CONTROLS 
V01545, 514 with switch dia. ,910. 6/3 
DEAF AID EARPIECE, %tel or marmite 7/8 
SUB -MIN. JACK AND PLUG 2.5 or 1.5 mm. 5/6 pair. 

MINIATURE PANEL (METERS 
Size 111°. so. Precision Jewelled bear- 
ings. 2% accuracy, silvered dials. black 
numerals and tine pointers, zero 
adjustment screw on front of meter. 
0 -1 mA .. 27/6 0 -505A .. 39/6 
0 -5 mA .. 27/6 0-5041.1. A . 32/6 
0400V .. 27/8 "S" Meter 35 /- 

MOVING COIL MtLTIMKT ER TK20a 
0 -1000 v. A.C. /D.C., ohms .0 -100k, etc., 49/6. 

0 -150 ma. 2in. scale 
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LEARN - THE 
PRACTICAL 

WAY.,. 

July, 1964 

your career . . . 

hobby .. . 

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

a secure occupation for you- unlikelyyto 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. EXAMINATXON 
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 

Learn - by building - as 
international receiver in 
the top quality class 
nine transistors ... L.W. 
Y.W. TWO SHORT 
WAVE Bands and VHF/ 
FM ... incorporates every 
modern receiver devise 

technique 

20.000 ohm /volt 
43L 

ranee 

® 
modern multi - 
range test meter .. Cathode ray oscilloscope 

to .show how circuits 
work... 

HEM Complete picture may 
library of theory books and 
practical manuals ... 
NO MATHEMATICSI 

Transistorised 
signal genera or 
of new design and 
wide frequency 
coverage ... 

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

This is a new complete experimental course comprising a mixture of theory and practical work using a very full 
range of electronic components and apparatus. Starting right from the beginning -or at a later stage if needed -the 
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911'ATS are carried out during this comprehensive course enabling anyone to gain full mastery of electronics. 
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The Role of Broadcasting 

T 
HE recent events subsequent to the appearance of those 
electronic buccaneers Radio Caroline and Radio Atlanta 
have raised many interesting points. At the time of writ- 

ing, the situation is still unresolved, although the fate of these 
floating " discophoriums " seems sealed by way of restrictive 
legislation. However, we do not intend to enter into the rights 
and wrongs of the affair. but to follow certain trains of thought. 

Casting aside, therefore, any legal, moral or cultural con- 
siderations, it becomes manifestly clear that there exists a 
quite considerable public for the type of wares dispensed by 
Caroline and her sister craft. If there was ever any doubt, 
confirmation came by way of the extraordinary announce- 
ment from the BBC that their Saturday afternoon sports 
broadcasts on the Light Programme would be replaced by 
Caroline -type continuous pop music. Coming at the height 
of the controversy this was not only an admission of the 
drawing power of such broadcasts but even gave the 
impression of a panic measure. 

Having established the existence of the demand for con- 
tinuous pop music (though how any devotee can listek to 
more than one station at once is baffling, for we already have 
Radio Luxembourg and others) let us go a stage further. 

On a recent TV interview, a spokesman for Radio Caroline 
talked of a great and general requirement for continuous 
background music with the minimum of interrupdon. His 
point (which is shared by others) was that TV is the medium 
for those wishing to sit and concentrate, whereas radio should 
be relegated more and more to providing only a non -stop 
supply of music which can be turned on and off like a tap. 

So now we come to the fundamental issue : should this 
be the ultimate role of broadcasting? 

The fact that pop music is cited is irrelevant; it could as 
well be any kind of music- indeed, so far as some are con- 
cerned, even perhaps traffic noises or sound effects! The need. 
apparently, is to soak continually in sound like blotting paper. 

Transistor radios, due to their advantage of portability, 
have unfortunately contributed something to this morbid 
craving for background music, or noise. It is common 
enough to hear them being played loudly while the "audience" 
virtually ignores its efforts to entertain. We see the same 
thing in other places where somebody will feed a juke box 
with coins, only to become completely oblivious (perhaps 
wisely) to the less -than.hi -fi being pounded out, except in 
attempting to converse above the level of disorted watts. We 
also see it in the vogue for piped music at railway stations, 
in restaurants, clubs, pubs, lifts, etc. We shudder to think 
where it might be encountered next! 

This pathological craving for noise for the sake of noise is 
a symptom of modern living and as such is the province of 
the psychiatrist, the neurologist and the sociologist. What 
we are concerned about is this tendency to regard sound 
broadcasting as a kind of super piped background music. 
Surely this is not the role of broadcasting? 
11111111111111111111111111111111111111111111111111111111111111111111II1111111111111111111IIIIIIIIIIIIn IIIIII1111Itllll1IM 
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NEWS AT HOME 
AND ABROAD 

O%\-1 

o\\"\- of 
,\\\ WIRBLE SS gin 
R.N. Radio Amateurs Donate Receiver 

July, 1964 

TWO serving members of the Royal Navy Amateur Radio Society 
recently made a call at the home, in Crewe, of 18- years -old 

John Hall who was paralysed as a result of an accident while 
serving in the Royal Navy. The visit was made in response to an 
appeal for help after another radio amateur had informed the 
R.N.A.R.S. of John Hall's interest in wireless, and so on 

April 18th, G3SJQ and G3JFF 
(Sub -Lieutenant David Davies 

EUROPE'S FIRST QUARTZ GROWING PLANT 

THE first commercial quartz- growing plant in Europe has been 
established by Standard Telephones and Cables Limited at their recently opened quartz crystal factory at Harlow, Essex. 

Using specially designed pressure vessels and control equipment, 
STC technicians have perfected a process which permits the growth in less than a month, of large pieces of radio quality quartz, suitable for use in the frequency control units used extensively in broadcast transmitters, telephone and communications equipment. Against this the world's deposits of 
natural quartz took over 
3,000,000 years to form. 

Whereas natural quartz stones 
are very irregular in shape. and 
carry unwanted minerals and 
other inclusions, these man -made 
quartz crystals are geometrically 
shaped and virtually free of 
defects This new process also 
presents economical advantages, 
as natural quartz of suitable 
grade (which is obtained entirely 
from Brazil) is expensive and the 
large pieces necessary for manu- 
facture into frequency control 
devices are rare. 

The growing process of the 
cultured quartz takes place inside 
loft. high, 12in. diameter steel 
cylinders at pressures of about 
24,00016. /sq. in. and at about 
400 °C. Small, easily obtainable 
quartz chips are dissolved in 
caustic soda under these condi- 
tions and the quartz re- appears 
as a steady growth on special 
" seed" crystals placed in the. 
upper part of the cylinder. 
Crystals grow to the required size 
-about !lb. -in 21 to 24 days. 

and Chief Radio Supervisor 
Michael Matthews respectively) 
arrived at his home with a radio 
receiver which local hams had 
volunteered to modify for his use. 

With this receiver and the help 
of other radio amateurs in the 
area, John Hall is now well on 
the way to achieving his ambition 
of obtaining an amateur trans - 
mitting licence. 

The quartz crystals shown in this illustration were grown in three weeks 
at STC's factory at Harlow. 
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NEW TELEPHONE CABLE FOR S.E. ASIA 
THE first stage of the South - 

East Asia Commonwealth 
submarine telephone cable sys- 
tem (SEACOM) is to be laid in 

the China Sea during the next 
six months. Three cableships will 
lay some 2,000 nautical miles of 
cable linking Hong Kong, Jessel- 

ADEN GETS NEW WIRELESS RECEIVING STATION 

NEARING completion at Salt Pans in Aden is a wireless 
receiving station being built by Cable and Wireless (Mid East) 

Ltd. as a sister station to the Company's existing transmitting 
station there. Between them, the two stations will provide a 
number of wireless services linking London with cities in various 
parts of the Middle East, Africa and India. These services will 
include public telegraph, leased circuits, telex and radio telephony. 
In addition, the pair will serve as a radio relay station on the 
London /Singapore, Hong Kong, Australia and Japan routes. 

Radio Safety Device for Swimmers 
have announced a "hydro - 

automatically send out radio 
ENGINEERS in the U.S.S.R. 

A acoustic" device which will 
distress signals should any mis- 
hap occur to a swimmer carrying 
it. 

The device consists of a minia- 
ture transmitter -which can be 
installed in a special pocket in a 
bathing cap -and a receiver on 
the shore. Should the swimmer 
stay under water longer than a 
minute. the transmitter will auto- 
matically send out distress sig- 
nals, to be picked up on shore by 
the receiver, which will then 
give out light and sound alarms. 

The transmitter itself consists 
of a sensor, a time relay, and a 
piezoceramic generator of ultra- 
sonic waves and works with an 
accumulator. 

ton (Sabah) and Singapore - 
operations which must be com- 
pleted before the monsoon sea- 
son starts in November. After 
extensive testing, the link will be 
opened for public service about 
the beginning of February next 
year. 

SEACOM will introduce 
greatly improved communica- 
tions both with and throughout 
the area, and a second stage in its 
development will complete the 
system to Australia. This will 
join Singapore and Hong Kong 
to COMPAC and CANTAT, 

Like COMPAC and CANTAT, 
this latest submarine cable will 
have a capacity of 80 telephone 
channels, with stable circuits for 
all types of telecommunications. 

New Branch of "Talking Book" Library 
ON Friday, 1st May, Lord Fraser of Lonsdale, C.H., C.B.E., 

Vice- President of the Royal National Institute far the Blind 
and Chairman of St. Dunstan's, opened at Punch Street, Bolton, 
Lancashire, the Northern Branch of the Nuffield Talking Book 
Library for the Blind. 

The new premises at Punch Street have been established to 
provide a localised library for the blind men and women of 
Scotland and the North of England because, as a resuk of 
recent technical advancements which have enabled the Library to 
accept a greatly increased membership, it has become impossible 
for the original premises in Middlesex to cope for the whole country. 

These technical advancements refer to the Library's tape 
machines which in 1959 replaced the existing stock of disc record- 
ings of literary works, which was necessarily limited in capacity. 
The present system, utilising a half -inch tape carrying no fewer 

than eighteen tracks, provide. 

Safety Plan to Protect Consumers 
ON the eve of the Annual Conference (April 26th -29th) of 

the Radio and Television Retailer's Association and the 
Electrical Appliance Association. the President of the two Associa- 
tions, Mr. A. R. Mitchell, explained a new " Safe Shopping" 
plan for the public, which was launched at this year's Conference. 

The aim of the plan, as outlined by Mr. Mitchell, is to help 
protect the public from the increasing number of " apparently 
free' _offers, switchselling, excessive interest charges, 'vanishing 

salesmen' and other devices" appearing in the domestic electrical 
retail market. 

Under the plan, members of the public shopping at EAA shops 
will receive a registration card with their purchases of major 
electrical appliances and on return of this card to the Association 
they will be enroll d on a new Consumer Register. The card 
will then be returned to them with the serial number under which 
they have been enrolled. They can then write to the Association 
with any enquiries they may have; for advice or to complain - 
either about a product bought, or about service received, or about 
costs or either or both. Subsequently each enquiry will be 
investigated. the app. opriate ones going before special committees 
which will then deal wilth them. 

some twenty -one hours of read- 
ing time in one cassette. 

The continued existence of the 
Talking Books Library-an en- 
tirely British innovation -is 
made possible to a large extent 
by the network of volunteers 
throughout the cotintry who help 
to install and service Talking 
Book machines. 

The rapid expansion of the 
Library membership now 
increases the need for these 
servicing volunteers and Mr. . 

D. Finlay -Maxwell, Honorary 
Organiser of Servicing Volun- 
teers, would be glad to hear 
from suitably qualified people 
within the Bolton Branch service 
area who would be prepared to 
help in this vital and rewarding . 

work. Potential volunteers should 
write to him care of J. Gladstone 
and Co. Ltd., Wellington Mills. 
Huddersfield, Yorkshire. 
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T R A N S I S T O R 

AMPLIFIER 
B Y A. . S H O R T 

THERE are many occasions when an audio 
amplifier is required at places remote from an 
a.c. mains supply. To address crowds on 

sporting and gala occasions, for the modulation of 
mobile transmitters, and to control and inform 
the public at outdoor meetings, or for street 
advertising -these are but a few of the possible 
applications. A portable amplifier for use with 
electric guitars, now popular in dance bands, may 
be a further requirement. 

It is, of course, practicable to operate a valve 
amplifier from a rotary or vibratory convertor. 
This system has the disadvantage, however, of 
being electrically inefficient, and large accumula- 
tors are necessary to provide the power for a rela- 
tively modest signal output. Methods of increasing 
the electrical efficiency of various systems, intro - 
duce-in their turn -further complications. 

Advantages of Transistors 

A transistor amplifier offers a very attractive 
answer to the problem. Firstly, a high degree of 
electrical efficiency can be obtained. Secondly, 
with no warm -up time involved, the unit need only 
be switched on for the actual occasions when it 
is required. Thirdly, the unit is much smaller and 
lighter than an equivalent valve amplifier. Fourthly, 
with no fragile valves included, the unit can be 
made more robust and less liable to damage than 
a valve amplifier. Fifthly, transistors can be 
expected to have an appreciably longer life than 
valves when worked under comparable conditions. 

Design Requirements 

It was decided that a useful level of power out- 
put for a simple, home constructed, transistor p.a. 
amplifier would be a nominal 25W peak audio. 
This permits the use of a pair of a wide selection 
of power transistors now offered by the manufac- 
turers. Costs involved at this level are not exces- 
sive, and the remaining materials required can be 
readily obtained. If higher power levels are 
required more power transistors will he needed to 
drive the output stage and the cost of the ampli - 
ficr increase, sharply. 

Concerning frequency range, it was decided that 
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a nominal 200c /s to 7,000c /s, would be required. 
This has been achieved with reasonable linearity in 
the design. Some modest falling off of gain occurs 
at each end of this range, but the quality of repro- 
duction under p.a. conditions is good. 

The power supply requirements of an audio 
amplifier can be considerably reduced if the output 
stage is operated in Class B, as is now standard 
practice in transistor technique. A further advan- 
tage of using this mode of operation is that it cuts 
down the heat dissipation of the output transistors 
and reduces cooling problems. 

In the prototype model of this amplifier it was 
considered unlikely that the amplifier would be 
actually producing its 25W for more than a few 
moments at a time. and the cooling was reduced 
further to accommodate this factor. Should it be 
thought that the amplifier might be operated at 
maximum output for appreciable periods, the cool- 
ing of the power transistors should be improved 
accordingly. This can be achieved by mounting the 
transistors on heavy copper, rather than aluminium, 
increasing the area of contact between the copper 
and the casing of the amplifier, and increasing the 
thickness and size of the amplifier instrument case. 
As the amplifier case is being used as heat " sink " 
or radiator, care must be taken to see that it is 
always used in a well ventilated situation. 

The Circuit 
The circuit consists of four stages: a.f. amplifier, 

phase splitter, push -pull driver, and output stage. 
For simplicity and economy the phase splitter, and 
push -pull driver stages are directly coupled. The 
output stage drives the loudspeakers via the auto - 
transformer. 

The a.f. amplifier Tri is a high gain stage 
employing an NKT223 audio transistor in Class 
" A ", working at about 1 mA. The circuit is com- 
pletely orthodox and is fully temperature stable. 
The stage should be fed in a manner appropriate 
to the type of signal source employed. 

In the circuit diagram shown, the appropriate 
components to suit the output from a crystal pick- 
up or crystal microphone are given. It will be 
found advisable to keep the resistance of the 
volume control VR1 low to help to keen input 
noises at a low level, particularly when the ampli- 
fier is used in a situation having low ambient back- 
ground noise. 

The Second Stage 

The second stage transistor Tr2 accepts the large 
output signal from the a.f. amplifier and, by means 
of a split load in collector and emitter circuits, 
produces two phase- opposed signals to be applied 
to the driver stage. 

Of the available 8 -9V h.t. rail, two volts appear 
across each of the two load resistors RIO and R1I, 
and 4V across the transistor. This permits a maxi- 
mum theoretical peak -to -peak signal of 4V to be 
applied to the two halves of the following stage. 
The large bias, of just over 2V, applied to the base 
of this transistor is in accordance with the high 
emitter voltage.. 

As part of the load is in the emitter circuit of 
this stage, a large signal voltage excursion occurs 
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on the hase of Tr2. The collector current and 
collector resistor of the first stage are so selected as 

to make available this large voltage swing (±2V). 
The Third Stage 

The third or driver stage consists of two transis- 
tors Tr3. Tr4 working in Class A push -pull to 
provide drive for the output stage. These two 
transistors are directly coupled to emitter and 
collector of the preceding phase- splitter, and the 
steady voltages on these points provide the bias for 
the driver stage. 

Decoupled emitter resistors adjust the standing 
current in these transistors to about 25mA each, 
and the collectors are partially starved of h.t. 
voltage to keep the collector dissipation below the 
rated maximum for these components. The collec- 
tors of these transistors are connected to separate 
primaries of the driver transformer TI, wound so 

that the d.c. flux of the collector currents tends to 
cancel out. The a.c. fields. however, being in push - 
pull, are additive and are applied to the transfor- 
mer secondary. The d.c. flux from the bias currents 
in the secondary is balanced out in the same way 
as in the primary. 

The transistors in this stage should preferably 
be a matched pair. 

The Output Stage 
The output stage consists of a pair of matched 

power transistors, Tr5. Tr6. in Class B push -pull, 
and these are coupled to the loudspeakers via an 
auto- transformer T2. An auto -transformer is used 
here because of the simplicity of construction of 
this component. The power transistors are cooled 
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COMPONENTS LIST 
Resistors: 

RI IMO 
R2 33ki2 
R3 4.7k S), 

R4 4.7k S2 

RS Iki2 
R6 39kí2 
R7 100kí2 
R8 18kí2 
R9 I M S2 

RIO 1.5k0 82052 
All ±10 %, 1W except where otherwise stated. 
VRI 50k52 carbon potentiometer. 
Capacitors: 

Cl 22pF silver mica 
C2 100µF electrolytic I2V 
C3 100µF electrolytic 12V 
C4 100µF electrolytic 12V 
CS 100µF electrolytic I2V 
C6 100µF electrolytic 12V 
C7 47pF silver mica 2% 
C8 1,000µF electrolytic 12V 
C9 100µF electrolytic I2V 
CIO 100µF electrolytic I2V 
C I I 100µF electrolytic I2V 

Transformers: 
TI Driver transformer (see text) 
T2 Output transformer (see text) 

Transistors: 
Trl NKT223, Tr2 NKT223, Tr3 NKT228, Tr4 
NKT228, Tr5 NKT404, Tr6 NKT404 

Fig. I: The circuit of the amplifier. 
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by a thick +in. aluminium plate on 
which they are mounted, which is, 
in turn, bolted directly to the metal 
case holding the amplifier. The case 
then serves to cool the transistors. 
Mica washers and silicone grease 
between the cooling plate and the 
body of the transistor serve to pro- 
vide electrical insulation while main- 
taining thermal conductivity. The 
mica washers and insulating bushes 
for the transistor mounting bolts are 
provided by the transistor manufac- 
turers. 

In the prototype it was found con- 
venient to mount the output trans- 
former a short distance from the 
amplifier. When this is done, care 
must be taken to ensure that the 
connecting leads are thick and of 
low resistance, as currents of about 
3A flow during peak signals. 

When the output transformer is 
'mounted in the same case as the 
amplifier the cores of the driver and 
output transformers should be kept 
at right angles to one another. 

Construction 

The first three stages are best con- 
structed on a " home-made" printed 
circuit board, the full size layout of 
which is given in Fig. 2. 

The copper coated laminate may 
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Fig. 2 (above): This illustration of the printed circuit is 
drawn full -scale and may be used as a template. 

Fig. 3 (left): The layout of components. 

be obtained from one of a number of advertisers 
in this magazine, and is cut to size with a fine 
hacksaw blade. The copper should then be brought 
to a bright shining finish by scouring with " Vim " 
or other detergent scourer, and well dried. 

A stencil of the printed circuit diagram should 
be made by cutting out and sticking Fig. 2, or a 
tracing thereof, to an ordinary postcard and cutting 
out the black portions with a sharp bladed pen- 
knife. The extracted pieces should be kept on one 
side to later locate the drilling holes. 

The circuit diagram is then transferred to the 
copper laminate by drawing with a pencil through 
the cut -out portions of the stencil onto the copper. 
Once this has been done and checked, the printed 
circuit diagram on the copper can be filled in with 
a dark varnish stain, or dark french polish applied 
with an artist's brush. The identifying letters may 
also be marked in varnish if desired. 

The varnish will now protect the covered copper 
from the etching solution to be used. The unpro- 
tected portions are to be dissolved away, so care 
must be taken to avoid greasy finger marks or 
varnish splashes on these parts. 
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The Etching Process 

The etching solution consists of 4oz. ferric 
chloride, 1 o hydrochloric acid, 6oz. water, this 
solution can be made up by the local chemist. 

A sufficient quantity of this solution should be 
poured in to a non- metallic container and the 
laminate floated, face down, on its surface. The rate 
of etching varies largely with temparature and 
may take 15 to 30 minutes or more. As soon as all 
trace of the unwanted copper has disappeared, the 
board should be well washed in running water to 
remove all traces of the etching solution. 

When dry the board is drilled at the points 
indicated on the printed circuit diagram Fig. 2 and 
the varnish carefully scraped away with a sharp 
knife from the points to be soldered. 

The components should then be inserted in posi- 
tion, as shown in Fig. 3 and soldered to the copper 
laminate. All loose ends should then be clipped off, 

The driver transformer ready to be clamped into position. 

Primary 1 

480 turns 
28 sw.g, 
S F 

AWminium 
strip 

Primary 2 
480 turns 

28 sw.g, 
S F 

core 

S_._.Start of winding 
F.-Finish of winding 

All turns to be wound 
in the same direction 

Wind ngs 

Secondary 
160+160 turns 

26 s.w.g. 
F s'F S 

Bend 
down 

'C' core 

Fig. 4: Winding details for the driver transformer, 
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connecting leads inserted and soldered, and the 
completed printed circuit board mounted in the 
instrument case by nuts and bolts through the 
unused ends of the printed circuit board. 

Ensure that the underside of the board is well 
clear of adjacent metal work. The board is now 
best removed from the case until all assembly and 
testing has been completed. 

The Driver Transformer 

The driver transformer TI is quite simple and 
may be constructed in a few hours. It consists of 
two primaries of 480 turns each of 28 s.w.g. 
enamelled copper wire, and a centre -tapped secon- 
dary of 160 + 160 turns of 26 s.w.g. enamelled 
copper wire, wound on a type HWR 10/16/5 
English Electric " C " core pair, or equivalent, see 
Fig. 4. 

The required dimensions of the core are: cross - 
sectional area through centre limb, approximately 
0.3 square inch, length of flux path approximately 
5in., window area approx ; square inch as indica- 
ted in Fig. 5. A suitable core may be conveniently 
recovered from an old a.f. or output transformer. 
The laminations should be thin for minimum 
losses. 

Length 
of 

magnetic - e4 
path 

Window 
area 

Cross- 
sectional 
area 

Gores 

Length 
of / 1, 

magnetic 
path 

Fig. 5: Critical measurements for the transformer cores. 

A cardboard bobbin should be first constructed 
to fit the core. This should be well dried and shell- 
acked. The two primaries. of 480 turns each, are 
first wound in even layers, a layer of thin paper 
between each layer. Two layers of Sellotape should 
separate the two primaries from one another, and 
another two layers separate the primary from the 
secondary. 

The secondary of 160 + 160 turns is then 
wound, bringing out a connection to the centre tap, 
and the final assembly firmly overtaped with 
Sellotape. All windings are in the same direction 

TI. and the ends of the primaries brought out through 
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the sides of the bobbin on the opposite side to 
those of the secondary. 

The core should now be inserted. If "C" cores 
are used the two halves must be clamped firmly 
together. If laminations are used they must be 
inserted alternately from opposite sides to avoid 
having an air gap in the core, the final laminations 
being wedged, if necessary, to avoid buzz and 
chatter when the transformer is used. 

A small tag -board should now be strapped to the 
transformer to take the connections to the 
windings, and each winding identified on the tag 
board. 

The Output Transformer 

For quality of reproduction, efficiency, and ease 
of construction, it was decided to design the output 
auto transformer T2 to generous proportions. The 
resulting performance, on test, was therefore found 
to be extremely satisfactory and the amount of 
wire winding involved was surprisingly small. 

The prototype was required, primarily, to drive 
two 1512 loudspeakers in parallel, but by means of 
a little juggling in design a most effective compro- 
mise to permit the use of alternatively one or two 
1512, two or eight 311 loudspeakers, has been pro- 
duced. The transformer consists of a single 
winding of 272 turns, tapped at 68 turns and 136 
turns from one end as shown in Fig. 6. The two 
halves of the winding are wound with different 
sizes of wire to take into account the currents 
flowing. 

The core consists of two pairs of English Electric 
HWR 50/32/5 "C" cores, or equivalent. The 
approximate dimensions of a suitable core are: 
Cross sectional area through centre limb, 1.8 
square inches, length of flux path. 8in. window 
area 2+ square inches, all approximate (refer to 
Fig. 5). 

A suitable core of these dimensions, or the 
actual "C" cores themselves, can often be 
recovered from an ex- Government transformer, 
bought for a few shillings. 

A suitable bobbin should be made to fit the core 
and well dried and shellacked. The end of the 
18s.w.g. wire is passed through a hole made in the 
side of the former and 136 turns wound on in even 
layers, a thin layer of tissue paper between each 
layer. The end is brought out through another hole 
in the side of the former where it is connected to 
the end of the 15s.w.g. wire. 

Sixty -eight turns of 15s.w.g. wire are now wound, 
and at the end of this portion a loop of wire, to 
provide the second tapping point, is passed through 
a suitable hole in the side of the former. 

The final 68 turns are now wound and the whole 
assembly firmly taped to prevent buzz and chatter 
when the transformer is used. All windings should 
be wound in the same direction. 

The core may now be placed in position and 
firmly clamped together to prevent gaps in the 
magnetic circuit. The wires from the winding can 
now have their ends cleaned and soldered firmly 
to a suitable tag strip. 

Alternative Cores 

Both transformers have been designed with 
ample margins of tolerance to accept modest devia- 
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Lions from the size of core specified, without 
change of number of turns. It should be apprecia- 
ted, however, that in general, decrease in the size 
of the core requires an increase in the number of 
turns of all windings, and that finer gauges of wires 
will then be needed due to the smaller window 
areas. This, in turn, leads to increases in winding 
resistance, an undesirable characteristic. 

The cores specified may be obtained from 
English Electric Co., Transformer Sales Dept, East 
Lancashire Road, Liverpool 10, Lancs. 

Collector 
Tr5 

Point'A 

mmemmtemtml 
68 turns 68 turns 136 turns 

0 15 s.w. g. 0 215. s w, g. 18 s.w.g. 4 

One 15.0. LS 

Collector Tr6 (a) One 15n Loudspeaker 

mottos.. tot ...et Cr. 

Collector 1 

Tr 5 

Point 'A' 

Collector Tr6 

CTI5ctor 

(b) Two 15(1 Loudspeakers 

t 
//1 PPrm1//1 d/hlKihIdIi 

Point A 

Collector Tr6 

(c) Two 3f1 Loudspeakers 

Collector 
Tr 5 

ne 
15 
L.S. 

One 
15(1 
L,S, 

One 
3n L,S, 

Point 'Á 

1111/11111/1/1111111111 

11111111111111111111111111111 

Collector Tr6 

30 
L S, 

One 
3n 
LS 

One 
3n 
1-5, 

One 
3n 
L.S. 

(d) 

One 
3n 
L5, 

Eight 30 

One One 
3n 3n 
L5. L S 

Loudspeakers 

One 
30 
L5, 

One 
3nLS, 

Fig. 6: Alternative output transformer arrangements. 

Assembly of the Components 
Flexible flying leads are attached to points C, 

D, G, V, W and X. A red battery lead is attached 
to point B and a black battery lead to point A, a 
flexible flying lead is also attached to each of these 
two points. 

Connect the centre conductor of a length of 
microphone cable to point H and the screening to 
point J. This cable goes to the volume control. 

-continued on page 239 
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model control 
receivers 

TWO RECEIVER DESIGNS FOR 27McJs BAND OPERATION 
BY F. G. RAYER 

THE two model control receivers described here 
are for use with any home constructed or 
ready -made c.w. model control transmitter, 

working in the 27Mc /s band. The actual trans- 
mitter may have one or two valves, the higher 
power obtained from two valves being needed when 
maximum range is required. 

The first receiver to be described is of very 
simple type, and is easily adjusted. It is suitable 
for short range working only- indoors, in a garden, 
or when sailing a boat on a small pond. 

Much greater range is obtainable with the super- 

Fig. 1: A simple two -transistor receiver for short ange 
work. 

Aerial 
Coil L7 +ve 

Paxol'n c An hor Relay 
4 x r tags 

Fig. 2: The method of construction for the transistor 
receiver recommended by the author. 

regenerative one -valve receiver, so it is suitable 
for planes and boats. It will also give good range 
with a low -power (hand held) transmitter. 

Transistor Receiver 
The circuit of this simple two transistor receiver 

is shown in Fig. 1. 
When the carrier signal is received, the diode 

causes the base of transistor Trl to become 
negative. Trl conducts, increasing the voltage 
drop in the collector circuit resistors (R1, VRl) 
so the base voltage of Tr2 is more positive, 
releasing the relay RLA so that the relay contacts 
close. 

The receiver parts can be assembled on a small 
piece of paxolin, or on a tag board (see Fig. 2). 
The layout is not important, though connections 
in the tuned circuit should be reasonably short. 

The tuning coil can be self- supporting, and can 
have 12 turns of 18 s.w.g. bare or enamelled wire. 
It is about =,in. inside diameter, and about +in. 
long. The tapping 2 is four turns from end 3, and 
the coil is supported by soldering it to tags. 

For best results, a good quality diode for 27Mc /s 
or higher frequency is required. Most types, 
except cheap sub- standard surplus, are satisfactory, 
Trl is a high -gain audio or r.f. transistor, such as 
OC71. etc. Tr2 is a small output type transistor. 
such as 0072. The transistors operate as direct 
current amplifiers, their cut -off frequency is thus 
of no importance, but they should have high gain. 

The relay is the usual model control type, with 
1,000 to 5.000f1 windings. A 5mA, IOmA or similar 
meter, or multi -range meter, is placed in one 
battery lead for tuning purposes. 

Tuning Up 
A vertical aerial. some 16in. to 24ín. long, is 

connected to 1 on the coil. The transmitter aerial 
may be removed. With the transmitter and 
receiver near together, the 3OpF trimmer TC1 is 
rotated until a dip in current is observed each 
time the transmitter is keyed. Tuning is quite flat. 
The transmitter aerial can then be added, and the 
receiver is moved a few yards away, and the 100kfl 
potentiometer and trimmer are set for best results. 

Range should be sufficient for the purposes 
mentioned when used in conjunction with a two - 
valve transmitter. For maximum possible range, 
the tapping 2 may be modified a turn at a time, 
to suit the diode and Trl. The aerial may also 
be lengthened, and the turns on the coil can be 
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MI H.T,t 

Fig. 3: A super- regenerative circuit for better reception. 

adjusted so that resonance is obtained with the 
30pF trimmer nearly completely unscrewed. 

Super -regenerative Receiver 
The circuit of a more sensitive receiver 

employing a single valve is shown in Fig. 3. 
The small coil L1 is tuned to 27Mc /s by 

core 'A' 
2 n1 

+ --11 turns 

--15 turns 
k 

Fig. 4 (left): Winding 
details of the 27Mc /s coil. 

Fig. 5 (below): The con- 
struction of the quench 

coil. 

Former 
7mm.x Fig. 6 (right): The layout 
24mm and wiring of the one -valve 

Coil LI-_Core receiver. 

600 
turns 

36 kw. g 

300 
turns 

36swg 

Paxolin discs 
Uy dia 

Wood former 
3' dia.x 1/q long 
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adjusting its core and the 30pF trimmer TCI. 
Regeneration is obtained from the feedback wind- 
ing which is coupled to LI. 

L2 is the quench coil. with its own feedback 
winding, and it takes the valve in and out of 
oscillation. 

This super- regeneration receiver gives great 
sensitivity, and a good current change (to operate 
the relay) even with a weak input signal. 

The 27Mc /s coil is wound with 26 s.w.g. 
enamelled wire, with turns side by side, as in Fig. 
4. A space of about sin. is left between 11 turn 
and 15 turn windings. Two cores are necessary 
in the coil, one inserted from each end. Each 
core is initially screwed in for about two- third3 
of its length. Both windings are in the same 
direction, and touches of adhesive will help hold 
the ends. 

A piece of wood fin. in diameter and about 1+in. 
long is used for the quench coil. Two paxolin 
discs, about 1-fin. in diameter, and with fin. holes, 
are cemented on the wooden former, leaving 9mm 
winding space, as in Fig. 5. Both windings are of 
36 s.w.g. enamelled or silk covered wire, and are 
in the same direction. 

The 600 turn winding begins at QI, and ends 
at Q2. A strip of paper is then placed over this 
winding, and the 300 turn winding is put on, 
beginning at Q3 and terminating at Q4. 

Faxolin 
tag board 
1ÿx244 

Ouench 
coil 

TC1 
30pF trimmer soldered 

to tags (not shown) 

To 2 
on L1 

Aerial 

The receiver .is built on a tag board or paxolin 
panel, refer to the layout shown in Flig. 6. Leads 
to the 27Mc /s coil, 30pF trimmer, valveholder, 
and 100pF and 200pF capacitors must be very 
short and direct. The quench coil can be held 
with a woodscrew. 

Valveholder tag numbers in Fig. 3 are for a 
3V4. Other valves may be experimented with. 
The best current change is obtained with a valve 
having a high mutual conductance. 

The relay is the ordinary high resistance model 
control type, and a 10mA or similar meter is added 
in the h.t. lead. Any 11V dry battery is satisfactory 
for the filament. A 672V miniature battery is 
necessary for h.t. 

An aerial some 12in. to 18in. or so in length, 
is connected, and the receiver is placed near the 
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transmitter, the transmitter aerial being removed. 
The 30pF trimmer is turned with an insulated tool. 
until the meter shows a current drop each time 
the transmitter key is closed. If this drop is 
extremely small, screw in core A a little, and 
unscrew the trimmer, to restore tuning. If no 
current drop can be found. screw in core B a 
little, and again adjust the trimmer. 

If the current drops when the transmitter key is 
closed, but does not rise immediately the key is 
released, core B may be too far in. The inductance/ 
capacity ratio of circuit LI, TCI, depends on 
the positions of core A and the 30pF trimmer, 
while the degree of regeneration also depends on 
the extent to which core B is screwed in. Adjust- 
ments to obtain a good current drop are very easy 

The prototype of the two -transistor receiver. 

The "Junior" Crystal + 2 

231 

The more sensitive one -valve receiver completed. 

near the transmitter, but become progressively 
more critical, as the range is increased. 

The aerial length also has considerable effect 
on regeneration, so is best left unchanged, once 
satisfactory adjustments have been made. Any 
change to the aerial, or core positions, will make 
re- tuning necessary. When adjustments have 
allowed a good current change to be obtained at 
some yards range, with no aerial on the transmitter, 
the transmitter aerial can be added, and transmitter 
tuning checked. 

If no possible adjustments give any current drop. 
connections to one winding of the 27Mc /s coil 
may have heen reversed. If LI is readily tunable 
to the transmitter signal, and only a very small 
current drop can he obtained, then connections to 
one winding of the quench coil are probably 
reversed. 

FURTHER INFORMATION CONCERNING 
TRANSFORMERS 

THE author of the Junior Set ± 2 (P.W., May 
1964), has asked us to point out that Messrs. 
Radiospares have changed the size and design of 

their T /T3 transformer. The new version is more 
efficient and will of course work perfectly in the 
receiver, but unfortunately will not fit in the space 
allocated for it on the board. If a larger sandwich 
box is used to house the receiver, there will then be no 
problem. 

Should the new T /T3 transformer be used then 
refer to Fig. 12 and call either of the widely spaced 
tags red, and the other blue. Of the closely spaced 
tags take any outside one and call this yellow, and 
the next tag to it brown. The other two tags are not 
used. Red and blue may be changed round for best 
results. 

The following alternative transformers are all 
absolutely suitable, will fit in the space provided, 
but need changed colour coding: 

D189 ARDENTE, T22 (make unknown) (Messrs. 
Henries Radio Ltd.). 

LT /44, Eagle Products (Messrs. Sexton, 162 Grays 
Inn Road, W.C.1.). 

Coding Changes 
(Fig. 12) LT /44 

Ardente 
189 T22 

For Blue read Green Blue Outside 
Red 

For Brown read White Green Outside 
Green 

For Red read Red Yellow Outside 
Red 

For Yellow read Red 
(lead near 

White) 

Red Outside 
Green 

Fixing as text 
exactly 

adhesive adhesive 

The author would recommend LT /44 since this is 
almost identical in appearance to the T /T3 originally 
specified. 

We apologise for a small draughtsman's error in 
Fig. 12 where "D" on the coil should go to the 
junction RI /R2 /C4 and not as shown to the battery 
positive line. 

Beginners who wish to have help over any difficul- 
ties may of course use our query service, enclosing the 
usual query coupon. 
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OFTEN I have wondered why no manufacturer 
considers it worthwhile to produce a three or 
four nation preset receiver for the mass 

market. I have heard it stated in the past that the 
public will not buy a receiver that has no tuning 
scale. Perhaps this was true in the days when one 
receiver had to satisfy the needs of a household. 
In those days to invest in a receiver that would 
limit one's choice to a few stations had little 
appeal. Nowadays, with two or more sets per 
household becoming more the rule than the excep- 
tion I should think there is a real market for a 
mains receiver that enables one to select at a 
touch the programme of one's choice so elimina- 
ting all the drudgery of turning a gang capacitor. 

Dormant V.H.F. 

This leads me on to another matter that has 
puzzled me for some time. The BBC has brought 
into operation a large number of v.h.f. transmitters, 
and all large areas of population in these islands 
are covered by this f.m. service. But how many 
people receive the Home, Light or Third on v.h.f.? 
What is required is a large scale campaign to 
encourage listeners to move away from the chroni- 
cally congested medium wave band, and to share 
in the benefits of improved quality afforded by the 
v.h.f. band. 

Don't let us hear any talk of sales resistance by 
the public. If the radio industry applied itself 
energetically to the promotion of v.h.f. reception, 
this could quite easily become with it " as that 
current status symbol -the personal portable. But 
in those last two words, methinks; aye, there's the 
rub. 

It could be that the industry has a vested interest 
in preserving the habit of medium wave listening. 
The enormous market opened up by the transistor 
portable and the rocketing sales to our prosperous 
teenagers has mesmerised quite a few firms. 

July, 1964 

Wavelength 
By THERMION 

These apart, there must still remain a host of 
listeners with (dare I say it) more serious tastes 
who confine their listening to the Home, Light and 
Third but who have yet to be converted to f.m. 
What could suit their requirements better than a 
preset v.h.f. receiver with a decent audio section 
and reasonably sized loudspeaker? 

All Tastes Catered for 
Coming back to these transistor portables, it 

does seem that with circuit design now very much 
standardised, the presentation of the package has 
assumed greater importance than the contents. 
Styling is paramount. The feminine customer is 
wooed with delightful confections in exotic colour 
schemes plus all the trimmings: cherry red with 
gold grille; flame and white with polished alumin- 
ium embellishments; lovat green with silver trim - 
these are a few examples. The cases are sometimes 
padded and, perhaps, reach the ultimate in " a moul- 
ded case studded with nearly 200 sparkling imitation 
jewels ". For her mate, the outdoor sporting mood 
is exploited: less of the metallic trim, a predomi- 
nance of leathercloth or, in the luxury class, an 
outer covering of real leather -saddle stitched of 
course. 

I was amused by a technical achievement that 
some current models feature, namely slow motion 
tuning. This is certainly a boon for getting those 
tricky stations right on the nose; I think it might 
become very popular! 

From a Surrey Wood 

A reminder of yesteryear from an unexpected 
quarter. A few weeks ago the newly launched 
BBC -2 TV programme concluded its transmission 
one evening, somewhat surprisingly, by playing a 
recording of a nightingale singing in a wood as 
made during a live sound broadcast way back. 

For the older viewers, this must have brought 
vividly to mind again those outside broadcasts of 
30 -odd years ago. Perhaps our younger contem- 
poraries will smile indulgently as I hark back to 
those warm summer evenings when with hushed 
expectancy we would listen as the announcer broke 
into the programme to say that we were about to 
be taken over to a Surrey wood, to hear the 
nightingale. Coaxed by a suitable musical accom- 
paniment played by a lady cellist concealed in the 
wood, the bird would as often as not give a per- 
formance. On these occasions the Corporation and 
the listening nation submitted to the caprice of 
this little unseen songster. 

Very tame compared with a view of tomorrow's 
dawn at Tokyo brought via satellite -oh yes cer- 
tainly, but a salutary reminder of the progress 
made in a mere three decades!. 
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n --N V N N...VK-if 
BRAND NEW AM FM (V.H.F.) RADIO GRAM 

CHASSIS AT £13.13.0 (Carriage Paid) 

Chasse size 15 x i,j x 5Iin. high. New manufacture. Dia. 141 x 4in. in 
colours, predominantly gold. 200250 v. 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.P. Transformer. 
Tone Control. 1000 -1900 M.: 200.550 M.: 88.98 Mc/s. Valves EL80 rect.: 
ECHO!, EF89. EABCSO, EL84, ECC85. Speaker ö x lin. and Cabinet 
to lit chassis (table model), 47/8 (post 3/ -). 
10 x Rie. ELLIPTICAL SPEAKER 25/- to purchasers of thin chassis. 
TERMS: (Chassis) £3.10.0 down and 5 monthly payments of 52.4.0. l'hrap 
R00111 Dipole for V.H.F., 12/8. Feeder 66. per yard. ('loon ,liagraru 2/8. 
ALTERNATIVE DESIGN. LW. 1000 -1900 01. 0,W. (9.15 Main): 
M.W. 190 -473 M.: V.H.F. 87 -100 Mc. /n.: Gram. position. Otherwise similar 
to above chassis. Price 815.15.0 (carr. paid). TERMS: 83.10.0 down and 
6 monthly payments of £2.4.0. 

(normally screwed to chassie) may he 

PUSH -PULL O.P. 
AMPLIFIER £5.5.0 

(ti /- Carr.) 

Brand new 200.240 A.C. mains. 
Bass, treble and vol. controlo, 
with valves E7,k(1, Ill 3483 and 
t -EI,84 giving full 8 w Chassis 
1.2 x :i!, x :thin. With o.p. trans. 
for 2 -3 ohm speaker. Front panel 

removed and used as "dying panel ". 

LAFAYETTE BRAND TAPE 
FULLY GUARANTEED AT RECORD LOW PRICES 

MYLAR BASE P.V.C. BASE 
Moulds ploy. l;200tt. 15/- 51/1. StandarStandard play 0110fí.., 

t. lung ploy, 1,30011. 15)- 51in. Standu,3 play. 830Ìt. 11/8 
Doulde play. (,DOUR. 22/8 

'u. Slams. ploy 1.20011.,, 12/8 ACETATE BASE 
lung )'(::1. 1,010111. 19/8 tin. Lo a play, 0000ft. ,. 

1. Double play, 2,400ft. 25/- 5ju. [(mg platy, 1.1/111111. 

,in. Ì.,'1g play. 1.811111..... 

8/8 

TRIPLE PLAY 
311. 4./1101. 12/6 
40u. 4010t. 22/8 MESSAGE TAPES 

u. 1,010111. 42/6 :nt-- IJUfI. 
5)in. 2,40011. 
71u. 31100ft. 75/- Soi.- mud 

P. & P. I/- extra per reel: 4 reels and o1 tir l'us' Free 

10 /- 
12/8 
15/- 

3/6 
4/11 

7/8 

SELF- POWERED VHF TUNER 
CHASSIS. 

,, 
I 

h 

ing x .r 5 M, ' Mallard 
per ) im eabilit' ter. Dino 10!, 

5111. high. Valves El'I'85 and '- '- 1!í'n9 - 
plus 2 0h011 , wi' h F.Lxu rrt -Dlbr. fi co. 
transformer. Fully 'r,l and I..n ..1. 
ONLY 28.17.8' ear,. papi. Huuw Jg,ulr 
12/8. Feeder 82. per yard. 

6- TRANSISTOR 
PORTABLE - -- Fully Built 

n 

high. Choice 
vRexiueliit 

(' 
M.W. and L.W. I.. 

I r aal. Battery 2 0 extra. Printed 
mt. 

c 

slyle,l. A professional 
/t;in. speaker. Fully tumble M.W. 

Superhet. circuit. 

100 mF. + 200 nil'. EIEI "rROI,YTIC. New 275 v. (350 v. surge). 
4in. x lain. die.. 5/ -rauh. IPast Il -.) 

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE 
STATED. TESTED BEFORE DESPATCH. 

Terms Available on Items over £5. v 1d ,id. 1,011r,S will dol for 20 page 
illuntrated catalogue. Delivery by return. ', It. 2/- extra, 

ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS 

GLADSTONE RADIO 
"SCALA", CAMP RD., FARNBOROUGH, Hants. 
Farnborough 3371 CLOSED SATS. 
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"REALISTIC" 
'SEVEN' 

Transistor Snperhet. 
,V illiwatl.ilpnt, 4 -inch speaker.- 1 
All ,u111r,11is mounted on 

tgi5 
0 

o, 1 n,I ' board 
size 

floss i, lthinet. ti lt It 
carr 
0,,e1111,13-. 

ing 1110,1 /e. size 7 x l0 
3!.M. hast cruul Socket tor car 
aerial. Ferrite rod aerial. 
s't'ies for the complete parcel 
including 'l'rannis tors, I'abiort, 
Speaker, ch'.. and 1,0) 11sn- 
alrnetinn Data: 

a 

£5.19.6 P. A P. 4 /0. 

PP9 Battery 3/9, Data and instructions separately 2/6. Refunded it you 
purchase the parcel. 

Any parts sups lied separately. 

. -_..._.. .-__.....-. 
-. ,... .. 

4 TRANSISTOR 
MINIATURE PUSH -PULL 

i AUDIO AMPLIFIER - -` HIGH IMPEDANCE 
PRINTED CIRCUIT, din. x 25in. x 14in. over transformers. Output for 
3-ohm speaker. Suitable for microphone, record player, grillar and 
intercom. 9 volt battery required. Frequency range 100 cps. to '15 Kum. 
Push /poll output class H. loalenction sheet provided. Fully wired 
ready for use_ Two types. 200 mw. 29/8; 1 watt, 41/ -. P. 8 P. 2/6. 

THIS SUPERB SET for £9 
(Carr. pd.) 

0- transistor radio covered in sponge -clean 
Dnran'ur fatale, iu latest two-lone shades, 
M.W. and LW. ferrite rod, provision for 

sal. 2-enlonr scale. With PP9 bat - 
te arygiving :1110 hours use. Weighs under 
4 Ibs. 11'it h carrying handle. 12 .v lin. high 
x 40e. at hase tapering to 2m at top. 
Brand 

n 

I tally guaranteed. 3 push 
buttons. SUperhet circuit, 5fu. 

5 WATT AMPLIFIER 
Our Price ON I.Y 58/- (post 5/ -1: a le w hundred only; valves F'-F91 and 
I' .`14 with metal netitee: ti x 4 x I;ill. nigh ISin. over E1,841. Malty 
trans. un,l ,i.p. Mt y.4. and tuer ,o 11,,,1.: o1-on. coax. input. 

GRAMOPHONE AMPLIFIERS AND PLAYERS 
1; watt (yin. With 60. x 4iu. speaker. Badly I:ll x i, r.'20í1.241 v. A.C. 
Ei'L 11,1 Rectifies Sant 0101 Volume. (Mori snitch t'I wo Louhe. Ready 
1, plat 49/8. po01 
4 watt type. Valves I''i x :i, 1. Fyn and 111,84. 200 -040 v. A.C. Covered 
bolts, 1:11 o 7!in. , speaker, 3 Iront eontrnls: bass, treble, in-u0 /vol., 
60 / -. rorod .' Ii,.,,lde wool.a.1 u 

t u 
e transforms 

'biuel tu Ili ,,.., tape w0 hpluiu mol ur Lourd £:i ear. pd. Complete 
recoid platen styled ,ahinet, rolls 1utlt 1501'' A I:1'í'1 
010.17,6- 'lh . I1 4 -pee,) aotochatigri or will: t.aioar, Antualim 

Sir: i' ,,,. ,., , ., 1 M,ntarc,, I -, ..I de,. 49.17.8. 

HIGH QUALITY PUSH -PULL OUTPUT 
AMPLIFIER 

( Itsssir, 10 
. 

. K - excellent a i F 04 i' and _ s EL41 '..its. 112inn trans. 
tapped 200,2Sl cult.. II. p. 1 i.- io x m. r 3, and 15 oh Choke ,anoothiug. 
ont aril _ ,.I 4 ,.r toners, Record Players, rte., £3.16..0. 
P. A P. ,1 ,,,sitar input for 15/- emirs. 

TAPE RECORDER AMPLIFIER 
Folly I.ui lt. front panel 12!..x :lit. tiniest., size Ins 5 x 41u. Valves EF80. 
FA3'., socs 2EL04. l'otttrolt (I) M II'. Vol. t2Ì Tuner/P.I. Val. (31 Play 
Un' k ot monitor. (4) Tone. 2 lack sockets for Teure'P.1', and 141C- switvh 
for sup-' utp,,se. Separate power pack containing transformer and rectifier 
For Collars studio Jerk only. Price 98.14,0 (61- P. A F.I. 

4-SPEED AUTOCHANGERS 
BBR-CA14 , £5.18.8 
DARR ARD Al'TOSLIIII , £8.10.0 
STFRV.(1 , £7. 5.0 
AFl'OSI,IM 1/E I.1'-CE A'rR £10.19.8 
STEREO 811,10.0 

l'an'. 5!- each. 

BATTERY ELIMINATOR 
For 4 Low Consumption Valves (96 ranges 00v. 15 mA and 1.4v. 125 mA. 
42/8(4.- post). 200.250v. At', Also for 250 mA, 1.4v. and 60v. 15 mA at 
same I'd,. '. 'Iwo separate units to replace existing batteries, 4 25 x 23in 
and :t x 1!,i 

13 x 8 in. LOUDSPEAKER 
Three ohm. Ceramic magnet of latest type. BRAND NEW. 

49/6 
HEATER TRANSFORMER 

Maine input giving 0,3v. 2 amp. Size'_ -, . 
l 

t stn. edkin. over winding), 
5/6 co. Less 100a for 1'2, or 20% tor 5u. l'A P. 2i- for 1 tu 6, poet free 
more than six. 
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SUMMER CLEARANCE SALE - PRICES SLASHED 
STOCK ROOMS MUST BE CLEARED TO MAKE WAY FOR NEW STOCK 

Brook No. 101 -Few only MAINS BUR- 
GLAR ALARMS. With complete set of door 
and window microswitchee and Connecting 
Wire etc. Advertised at 7 gas. OUR PRICE 
to clear 8918, plus 3/-. P. & P. 

MAKE S DIFFERENT 
TRANSISTOR RADIOS 

FOR 

301- 
Radio construction 

Set. Become a radio 
expert for 301.. No experi- 

ence needed Parcs incl instruc- 
tion, all transistors, loudspeaker - 
knobs, screws, etc., all you need 
Box size 14 x 10 x tin. (parts avail. 
and cep.). Originally £6, 301- plus 
2.16 P. & P. C.U.D. 3/- ex. 

Rook NO. 166- SURPRISE PARCEL TYPE (a) 
Assorted components. Price 5 / -, plue 1/6 P. & P. 
Stook No. 107 -GIANT SURPRISE PARCEL 
TYPE (c). Price 16/ -, plue 2/- P. & P. 
Stook No. 138- WANDER PLUGS. New and 
mused. 2/- doz., plue Bd. P. & P. 

AMAZING CIGARETTE RADIO 
only 18/6 

Amaze your friends! 
-this highly sensitive 
TRANSISTOR "CI- 
OARADIO" receives 
all medium wave 
stations clear and 
crisp -holds ten cigar- 
ettes--weights less than 
3 oae. with cigarettes) 
Tiny battery inside 
cost 3d. and last over 

three mouths. This brillant little novelty personal 
phone radio le ideal for Bedside, News, Sports. 
0M0. Can be built by anyone from our simple 
pictorial diagrams in an hour ur two. Alf parts 
supplied for 18/6 (add 1/6 P. & P.I. C.O.O. 2/- 
extra. (Parts sold separately, priced parte lists 1 /..) 

Stook No. 118a- BEAUTIFUL BLACK & GOLD 
READY DRILLED FRONT RADIO PANELS 
TO GO WITH THESE 5/ -, plus 1/- P. & 

Moak No. 114 -MINIATURE RADIO CABI- 
NETS IN GOLD but undrilled. Size 4} x 3 a I stn. 
Give away price of 9/6, plue 6d. P. & P. Special 
carrying uses for above at 1/6, plus 6d. P. & P. 
Stook No. 115-RADIO CABINETS same as 
specified as above, but upright design, 2/8 each, 
plus 6d. P. & P. 
Stook No. 116x -Special carrying came for above 
at 1/6, plue 6d. P. & P. 

Stook No. 118 -ANOTHER TYPE RADIO 
CABINET, horizontal, 2/6 each, plue 6d. P. & P. 

Stook No. 196 -BRAND NEW MAGNETIC 
DEAF AID TYPE EARPIECES. complete 
with Plug and Socket. 300 ohms. OCR 
SPECIAL PRICE 5 / -, plus 6d. P. A P. 
Stook No. 198 -BRAND NEW CRYSTAL 
DEAF AID TYPE EARPIECES. Our 
price 4/ -, plus 8d. P. A P. 

Stook No. 197 -DECORATIVE SPEAKER 
GRILLS 21n. diameter, 3 for 1 / -, plus Od. P. & P. 
Stock No. 128 -4in. PLASTIC CARRYING 
HANDLES with fixing screws, 8d, each, plus 6d. 
P. & P. 
Stook No. 185-93 ONLY STANDARD PLASTIC 
CEILING SWITCHES, two way, cord operated. 
Clearance price 2/8, plus 1/- P. A P. 

AMAZING NEW INVENTION 
AUTOMATIC 
CAR LIGHTER 

ONLY 10/- 
We have been lucky enough 
to purchase 1,500 only of 
these fully automatic Car 
Cigarette Dispenser /Lighters 

because of a frustrated export shipment. 
Originally made to sui at about 45/-: Robust 
and ingeniously designed In heavy chromium. 
Holds packet of cigarettes any make and size) 
you reach out with one hand. Ire. a human 
and a lighted cigarette ts in your hand! Carl be 
fitted by a _l3 minute,. For , r 12 
volts. lull connecting del aloe -Cede a,, pure to 
connect. Reel nn, in own loured box brand 
new and untouched. Only 10 / -. add 21- P. & P. 
(C.O.D. 2)8 extras. 

Stock No. 117 -477 0l'R511NIA'l'C RE TRAN- 
SISTOR ItADlO PANES Whistle. uudrilledl. 
Size only II x If x lin., to clear 1/- cart, plue 
lid. I'. s C. 
Sock No. 118 -SPIC IN( 'rl:R la' CLIPS for 
holding Miniature Valves. !'rice 6. o, 1 / -. plus 

Stock No. 104 -5fIN LA'''I IRE MPhil I: M WAVE 
T 1,' N INI: OILS o ilti tact no abating. ('Iemapce 
price 2/- ,'itch. plu - end. P. & P. 
Stook No. 120 -SIMI LAI' 'l'O ABOVE but 
Medium West, Dul). 2/- each, plus rid. P. & P. 

Stook No. 189 

i4VOLKSRADIO" 
POCKET VALVE RADIO 
ONLY 1S, 

Tke -Over Bid 
makes this Fan- 
tastic Offer possible 
-the beautifully 
compact "5 Stir 
Volksradio" meas- 
uring 4) x 2' 
liin. receives per- 
fectly-in the bed- 
room, office, garden -over all medium waves 
(incl. Luxembourg). Under lid. hour running 
cost. Anyone can assemble it in 1 or 2 hours. 
,wing oar simple A B C plan. Only 15/ -, Pius 
116 P. A P. CAD. extra. (Parts eau be 
bought separately.) 

Stook No. 187 -BRAND NEW TRIMMERS 
'CI.YDUN ", 220 p9'. To clear 1/- each, plus Id 
P. & P. 
Stook No. 1S8 -MIN I.A'rl'RE ACORD VAI.VE:S 
Type 124, 9d. each, phis 61. P. A P. 
Stook No. 107 - PRINTED CIRCUITS of 3 
'transistor Reties Radio made to fit above radio 
2/8, Plus I Ili P. & P. 
Stook No. 141 -1L4 BRAND NEW VALVES, 
1 /9, plus 6d. P. A P. 
Stook No. 142 -BRAND NEW B70 VAINE 
HOLDERS, 8d plus 441. P. & 1'. 

THE MINUTE 
TRANSISTOR 
RADIO 

MIAMI 
ONLY 17/6 

Unbelievably small- outrageously cheap. You 
will be amazed at the line quality of tone and 
volume of this great little radio. Only a fantastic 
8) x 21 x 1 }in., the MIAMI will luring you great 
entertainment for months on an Sal. battery. 
Simple assembly plan with each set. ONLY 17/8. 
YES 17/8, Pius 2/8 P. & P. (C.O.D, 2/- extra, 
21100a0iml U naraltecd. Demonstrations given 
daily. !'arts available separately if required. 

TERMS OF BUSINESS 
C.O.D. 2 /6 extra, regret No C.O.D. under LI. 
Add extra postage for overseas. Special prices 
for quantity and the Trade. All goods guaranteed. 
Components, technical brotks. HiFi by Leak, 
Jason, Lorenz, Quail, etc. Send S.A.E. for 
quotation or with any enquiry. 

CONCORD ELECTRONICS 

Stock No.105- 390NLY PRECISION CARER 
Takes 127 film. To clear 818 each, plus 1,6 1'. s 
Stook No. 1k2.--FEW ONLY \ ARIABLE Ti N- 
ING CONDENSER (Mica Dleiectrul -.OW6 mid., 
8/8, phis rid. P. & P. 

Stock No. 170TRANSISTORPOCKETRADIOS 
BULK PURCHASE 
ENABLES US TO 
MAKE THIS FAN - 
TASTIC OFFER 
-AND It 1111 
MONEY I 'ACE 
GUARANTLI. 

brings 1h, 
star 
anal cocas., 
latieall 

ONLY 28/6 iu your ó0u ..r... 
c1 r. Ouh 4¡ .a 

No More To Pay x 1 ;In. Pile c 
into pot 2, 

or handbag. Works for timidly( oft I 

battery'. $110111,1 In St a In et 1111e, ail\,.'.. 
Call 

r 
roll,' i' 1 

r 

hour or two wit:, 
easy phut. \liuldute speaker, earn r 

-- rvt hire duly 2818. 2 I'. 6' 
6 

site. 
(Pmts c:u, be io,tgbt scp:u:,' 

Limited period -s0 rush your order il, i.,r, II 
too late. DEMONSTRATIONS DAILY. 

Stock No. 108 -193 ONLY MINIATURE PLAS 
TIC RADIO t'ARI NETS, complete with Chroo, 
carrying Handles. Dial and tuning knob. Siz 
11 x :1} x l:;iu. Clearance price only 5 /8, plus 1/ 
P. & P. 
Stook No. 108-MINIATURE PRINTED RADIO 
CABINETS, 5 x 31 x tin., 8/8 each to clear, plus 

P. & C. 
Stook No. 109 -BEAUTIFUL MINIATURE 
OOZE PLASTIC RADIO CABINETS. Size 
8 x 3 x ltln. Printed and ready drilled. OLE 
PRICE 3/8, plus 1 P. & P. 
Stook No. 110 -MINIATURE PLASTIC RADIO 
CABINETS unprinted. Size 3 x 2} x }In 2/8 
each to clear, plus 6d. P. & P. 
Stook No. 111 -BEAUTIFULLY MOULDED 
MINIATURE PLASTIC RADIO CABINETS, 
complete with tiny carrying handle timing knob. 
Size 4 x 15 x 1 }in. Price 8/6, 1/- P. & P. 
Stock No. 111x- Speeially Printed Circuits for 
above cabinet of two transistor reflex radio, 2 /8, 
plus 6d. P. & P. 
Stock No. 112 -- EXCEPTIONALLY GOOD 
LOOKING PLASTIC RADIO CABINETS 
"SLIM LIN E ". Size 6 x 31 x 1 }la Clearance 
price 5/9, plus 9d. 1'. & 1'. 

Stock No. 188 -SPECIAL CLEARANCE OF 
FILLY GUARANTEED BRAND NEW 
"(IOI.D FRONT" el TRANSISTOR SUPER - 
HET RAUIOS. Complete with real leather 
nrrying enge. Personal earpiece. battery, 

All in beautiful presentation boxes. Only 76/ -, 
pins 2/6 P. Sr P. 74 only. Advertised at 
x0.6.0 recently. Last 74-no more available. 

Stock No. 148 

MINIATURE SPY CAMERA 

ONLY 1916 TO PAY 
E 

World shattering Purchase by our FOREIGN 
AGENTS makes this exclusive scoop yours for 
ONLY 19/6. '!'hie e. selling lit. tie 2 speed camera is 
not a toy let a preeisinnmade photographic 
instrument in chromed steel and leather with 
minute milli- Magnifying Lens -each 14mm. film 
takes IS pier urea -size I) o I) x 2ìn. -Only 19/8. 
P. A' P. I /li ex, 
FREE Leather Carry -ease. Sis Rolle el Film. 

Stook No. 144 -BRAND NEW 2 }in. 510V- 
ING 0011. LOUDSPEAKERS. SPECIAL 
PRI('E 8/8, phis 1/6 P. & P. 30 ohms. 

LTD. (Dept. P.W.9) 210 Church Road, Hove, Sussex 
PERSONAL. CALLERS WELCOME:- Open 8.30 a.m. until I p.m. and 2 p.m. until 5.30 p.m. Sato rday,: 8.30 a.m. to I p.rrl. 

Demonstrations Daily. 
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PRACTICAL WIRELESS 73'' 

A SIMPLE TRANSISTORISED 
UNIT 

BY G. R. ADDIS 

THE following article describes the development 
and construction of an audio mixer employing 
the latest transistor circuit techniques. The 

circuit is such that it can be arranged to suit most 
needs, whether amateur or semi -professional. 

Since it is likely that the equipment will be used 
for recording such items as live concerts or 
lectures, it will be appreciated that light weight, 
good performance and the utmost in reliability are 
very important factors governing the design of the 
unit. In order to keep the weight of the equipment 
to a minimum, it was decided that transistors 
rather than valves, should he used, hence dispensing 
with the need for large and heavy power supplies. 
Another desirable feature would be the facility to 
extend the number of channels as and when the 

Fig. I: A transistor in the emitter -follower configuration. 

need arose with the minimum expense and trouble. 
In the final design these requirements have been 
fulfilled and the mixer meets the requirements 
admirably. 

Preliminary experiments were carried out on a 

circuit based upon the emitter- follower configura- 
tion, Fig. 1. These proved to be unsuccessful, as 
expected, due to inter- channel modulation. 

The first circuit being unsatisfactory, a circuit 
which is the combination of an earthed emitter 
stage and an emitter -follower was tried. A circuit 

input 

Tr 2 

+ve 

Fig. 2: The basic arrangement for a "Bow "s brick" 
circuit. 

such as this is known as a Bow's brick. The basic 
circuit is shown in Fig. 2 

In this configuration, the brick requires both 
positive and negative power supplies with respect 
to earth. A more convenient arrangement is shown 
in Fig. 3, this requiring only a simple power supply 
such as a battery. 

A circuit such as this gives a very stable voltage 
gain with negligible distortion. The voltage gain 
can be calculated from the formula: 

Rfb 
Vgain= 

Rin 

thus with a feedback resistance of say 22kí2, 
and an input resistance of say 2.2kí2. a volt- 
age gain of IO would result, Le. a gain of 
20dB. Conversely, if these two resistances were 
changed around, then there would be á voltage 
loss of 20dB. 

The resistor R is for adjusting, the bias 
conditions, since most of the current flowing 
through the feedback resistor also flows through 
resistor R. thus causing the output to be negative 
with respect to earth and so providing TrI with a 
negative voltage on its emitter. 

The transistors chosen for use in the mixer were 
the type OC45. This was because of their availa- 
bility, good frequency response and fairly quiet 
operation. It was decided that the mixer should 
operate from a 9V power supply. A suitable value 
of current flowing through Trl is in the order of 

-ve 

Fig. 3: An improvement on Fig. 2 requiring only 
power supply. 
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0.5mA, and that through Tr2 being about lmA. A 
suitable voltage on the emitter of Tr2 is 2V posi- 
tive with respect to earth, thus the voltage drop 
across R6 will be 7V. 

Hence R6= 
7 

a. 
1x10 -' 

R6 t 6.8k12. 

Since the voltage on the emitter of Tr2 is 2V, 
then the voltage on the collector of Trl will be 2V, 
thus if a current of 0.5mA is flowing: 

2 
R2= - - --í2 

0.5x10 -' 
R2 ^ 3.9kí2. 

Allowing for a potential differ- 
ence of 3V to be across Trl. then 
the voltage on the emitter of tt,is 
transistor will be 5V with resp -ct 
to earth. i.e. the voltage drop across 
R4 will be 4V. 

4 
hence R4- a 

0.5x10 -' 

WIRELESS July, 1964 

same voltage output when its individual " fade 
resistor " was at minimum value. Likewise, another 
variable resistance could be placed in series with 
all the inputs so as to provide a master volume 
control. 

Construction 
Due to the relative simplicity of the mixer, the 

complete electronics, apart from the various input 
resistances, may be built on to a miniature 10 -way 
tagboard. The diagrammatical layout is shown in 
Fig. 5. Since it is likely that the reader may have 

-9V 

R4 8.2k11. Fig. 

The value of the feedback resistor, Rfb, was 
chosen to be lkí2, and since the potential differ- 
ence between the emitter of Tr2 and the base of 
Trl is in the order of 3V, then the current flowing 
through Rfb will be 3mA. This current flows from 
the positive rail via R3, 

4 
hence R3- i2 

3x10-8 
R3 -- 1.2kí2. 

Since Rfb is 1kí2, then for unity gain the value 
of the input resistance must also be 1kí2, i.e. 
Itin =1 kfl. 

A capacitor is placed in series with the input 
resistance in order to prevent d.c. voltage getting 
on to the base of Trl from the input source. A 
suitable value for this component is 50µF, thus a 
good low- frequency response is to be expected. 
Likewise, another capacitor, C3, is placed in the 
output circuit of Tr2, a suitable value for this 
component being 10µF. It is also necessary to 
decouple the emitter of Trl and an electrolytic 
capacitor having a value of 100µF is used for this. 

Since the gain of the brick is proportional to 
the input resistance, Rin, it is necessary to use a 
variable resistor with anti- logarithmic character- 
istics in series with the input in order to provide a 
logarithmic increase in volume as the control is 
turned in a clockwise direction. If a variable 
resistance having a value of 1Míl is used, then the 
output signal may be decreased by up to 60dB 
from the original signal level; this being adequate 
for most purposes. 

The final circuit of the mixer is given in Fig. 4. 
It will be appreciated that if variable resistances 
having a smaller value than the "fade resistances " 
were placed in series with each input, then the 
level of each channel could be adjusted to give the 

4: The circuit finally arrived at for the mixer. 

Earth 

his own ideas on the final arrangement of the input 
circuits, it is not proposed to give comprehensive 
details on the mechanical side of the construction. 

Fig. 5t Illustrating the layout of components when built 
on a 10 -way tag board. 

Performance 
As stated earlier, the mixer is very reliable in 

operation, it has a good frequency response and a 
low signal -to -noise ratio. The measured figures 
below give a better indication of the performance. 
Frequency response 25c /s to above 200kc %s 

± 0.5dB. 
Harmonic Distortion . Not measurable. 
Noise level 90dB below minimum 

signal output. 
Power requirements 9V at 2 -3mA. 

E 
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V3 
1,5 6C4 C6 

100pF 

VC1I 
500 s 4 

pF 
RF 
gain 

Cl 
OlpF 

VR1'. 
10kIIG 

01NF 

Fig. I: The circuit of the unit. 

R4 
100 k11 

Ose. 
tuning 
VC3 
30pF 

C7 
150pF 

ó' 

1 

A TOP BAND CONVERTER 

Tins UNIT WILL ADAPT CERTAIN I: \ -CU\ LIIN\II:NT 
RECEIVERS TO TUNE OVER THE 1.8- 2íM /s AMATEUR 

BAND' 

BY J. CALLOW G3RBH 

THERE is on the market and in widespread use 
a large number of ex- government receivers 
which do not tune the 1.8- 2.OMc /s amateur 

band, most of them tuning only as low as 2.0Mc /s. 
It was for this group of receivers that this conver- 
ter was designed, the prototype being used on a 

BC 454 -B Command Receiver. The output of the 
converter is on 3.0Mc /s. and so it will be necessary 
for the receiver to tune this frequency. 

Circuit Description 
Fig. 1 shows the circuit of the converter. The 

oscillator is tuned independently of the r.f. stages. 
thus eliminating troublesome alignment and the 
need for a three -gang tuning capacitor. VC3 tunes 
the oscillator over the range of 4.8- 5.0Mc /s and 
thus produces the required beat of 3.OMc /s 
throughout the band. The oscillator circuit is a 
Hartley. which requires no elaborate setting -up 
procedure. The valve used a 6C4 triode. 

The two EF91 valves function as r.f. amplifier 
and mixer respectively, and the grid circuits are 
tuned by a twin -gang 500pF capacitor (VCI, 2). 
Osmor ranee 4 (trawler band) aerial and h.f. coils 
are used. These coils have iron cores and so no 
external trimmers are necessary. The inductance 

50 
pF 

of the tuned windings is in the region of 35uH. 
Selectivity in these circuits is of little importance. 
and it was only expense which prevented band - 
pass units being used. 

The first EF9I is an orthodox r.f. amplifier 
stage, having a 10kí2 potentiometer VR1 in its 
cathode to control the r.f. gain. For simplicity the 
screen of this valve is strapped to that of the 

mixer, and Ciese screens 
receive their - voltage 

82 3,g dia former through a single 22kí1 
resistor, R1 decoupled by 
capacitor Cl. 

The oscillator signal is 
applied to the grid of the 
mixer V2 via a 5pF capa- 
citor C4, The output sig- 
nal is derived from a 

3.0Mc(s i.f. transformer 
(Fig. 2) which is wound in 
an old TV i.f. can. 

No a.v.c. is applied to 
Fig. 2: Winding de- the converter, but if desired 
tails of the 3.0Mc /s it can be applied by 

i.f. trans ¡orrner. modifying the circuit 

72 turns 
28 swg. 
enam. 

2 

72 turns 
28 swg. 
enam, 
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Fig. 3 (above): A modification to incor- 
porate a.v.c. 

Fig. 4 (right): The above- chassis layout 
of components. 

as in Fig. 3, but it will be found 
necessary to connect the conver- 
ter to the receiver with 4 -core 
cable, the extra conductor being osc. 
connected to the a.v.c. line of the tuning 
receiver. 

Construction 
The prototype was constructed on an open - 

ended chassis 6in. x 4in. x 2in. Fig. 4 shows the 
arrangement of components, though this is not 
critcal, and need not be followed exactly as long as 

ems 

Input 
socket 

care is taken to avoid any feedback. It must be 
noted however that the EF9I's have a high gain. 
and so only a little feedback is.necessary to cause 
oscillation. 

Owing to the superior selectivity of the conver- 
ter, it was found necessary to use a slow motion 

Pri 

C5 

Octal socket for 
auxiliary equipment 

To VC2 

MC 

ì) 

V3 
6C4 

R4 C6 

Tags marked MC 
denote earthing 

connections 
to chassis 

V2 
L1 EF91 

7o vC t 

7 

TC1 

To VC3 

Input 
socket RFgain 

Fig. 5: The complete underchassis wiring diagram. 

Output 
socket 
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drive on the oscillator tuning capacitor, and even 
with this it was found easy to tune past a signal. 

Winding the I.F. Transformer 
Details of the output i.f. transformer IFTI are 

shown in Fig. 2. All components for this were 
acquired from an old TV i.f. transformer, which 
was carefully cleaned of wax with methylated 
spirits. The former was of }in. diameter with iron 
cores. The windings consist of 72 turns of 28 s.w.g. 
enamelled copper wire, and are wound in two 
layers at each end of the former. Each winding is 

tuned with a 82pF silver mica capacitor. 

COMPONENTS LIST 
Resistors: 

RI 22k S1 4W R3 1005 4W 
R2 3305 4W R4 IOOQ }W 
VR I 10k52 potentiometer, wire -wound 

Capacitors: 
CI 0.1µF paper 
C2 0.1µF paper 
C3 0.1µF paper 
C4 5pF ceramic 
C5 100pF mica 
C6 I00pF mica 
C7 150pF ceramic 
VCI, 2 500 +500pF 2 -gang variable 
VC3 30pF variable 
TCI 50pF trimmer 

Inductors: 
LI Aerial coil 70 -230m (Osmor QA4) 
L2 H.F. coil 70 -230m (Osmor QHF4) 
L3 Oscillator coil (see text) 
IFTI 3Mc /s i.f. transformer (see text) 

Valves 
VI EF9I V2 EF9I V3 6C4 

The tuned circuit in the oscillator consists of 
a 30pF tuning capacitor VC3 (such as obtained 
from an RF27 unit) shunted with a fixed capacitor 
of about 150pF, C7, and an inductance L3. This 
inductance consists of 17 turns of 24s.w.g. 
enamelled copper wire close wound on a +in. 
diameter former, tapped 5 turns from the earthy 
end. The inductance value is about 6µ1L 

Setting Up 

The converter requires 6.3V at 0.9A and 
200 -300V h.t. at about 30mA. Such requirements 
can be furnished by the power pack on most 
receivers. 

When the converter has been allowed to warm 
up for about 15 minutes, set the oscillator tuning 
capacitor VC3 to the half meshed position, tune 
the station receiver to 4.9Mc /s, and "zero" the 
oscillator in on this frequency by means of the 
oscillator padder TCI. 

Then tune the receiver to 3.0Mc /s. connect an 

aerial to the converter, and couple the output of 
the converter to the receiver. The twin -gang tuning 
capacitor should be adjusted so that it is a little 
more than half meshed. The cores of the i.f. 
transformer are then peaked up. Next peak up 
the twin -gang tuning capacitor, and finally the 
cores in the aerial and h.f. coils. When all the 
cores have been properly adjusted they should be 

sealed with a drop of wax. 
The 30pF oscillator capacitor VC2 is the main 

tuning control of the converter, the twin -gang 
capacitor being used to peak tip the signals. With 
a little practice and experience the converter will 
function well, and the selectivity of the combined 
equipment will be found far superior to that of 
any single conversion set. 

-continued from page 228 

TRANSISTOR "25WATT P.A. AMPLIFIER" 
The transistors are fitted to the printed circuit 

board and heat sink as shown in the following 
table: 

No. 1 Type . Base Emitter Collector 

Trl NKT223 To K To L To M 

Tr2 N KT223 To N To P To R 

Tr3 N KT228 To R To T To Driver 
Transformer 

Tr4 NKT228 To P To S To Driver 
Transformer 

Tr5 NKT404 Fitted to Cooling Fin 

Tr6 NKT404 

The printed circuit board and driver transformer 
can now be mounted in the case, earthing the case, 
if desired, to point W. 

Connect the collectors of Tr3 and Tr4 to the 
start of one primary winding of the driver trans- 
former and the finish of the other primary 
winding. The other end of the winding 
to which the collector of Tr3 is connected goes to 
the flying lead from point D. The other end of the 

winding to which the collector of Tr4 is connected 
goes to the flying lead from point C. 

The centre tap of the driver transformer secon- 

dary should now be connected to the flying lead 
from point V, and the remaining two connections 
taken to the bases of the output transistors. 

The flying lead from point B should be taken to 

the emitters of both output transistors, and the 

collectors of the output transistors connected to 

the output transformer. together with the flying 
lead from point A, in accordance with the diagram 
Fie. 6. Connect the flying lead from X to the 

collector of Tr3. The flying lead from point G 
should not be connected at this stage. 

Check all wiring carefully and when satisfied 
that all is correct connect to a 12V accumulator 
(observing polarity) via a IA fuse. 

The amplifier should now work, and of satisfac- 
tory the fuse can be exchanged for one of 5A 
rating and the feedback loop connection from point 
G connected. To establish the correct point of 
connection test the flying lead from point G on the 
base of each of the outnut transistors in turn. The 
correct connection will produce a reduction in 
amplifier sensitivity while the incorrect connection 
produces a vigorous howl. It will be observed that 
a small internal feedback loon containing a 1Mí1 
resistor and a 47oF capacitor connected to the base 

of Tr4 already exists. This is to balance out the 
internal collector to hase feedback of Tr4 and 
ensure stability of the Tr2, Tr3. Tr4 network. 
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A MONTHLY COMME 

on the 
Short 

NTARY BY 

Waves 
J. GUTTRIDGE 

AS mentioned last month, several stations 
broadcast special programmes giving details 
of reception conditions and frequency 

changes. Here are details of some of them. All 
times are in GMT. 

Radio Australia carries a programme called "Australian DX -ers Calling ". This deals 
exclusively with broadcast band stations and lasts ten minutes. It is beamed to Great Britain at 
0715 on Sundays over 9,570kc /s and 11,710kc/s. 
This programme is especially useful for keeping 
up to date with Asian and Far Eastern develop- 
ments. 

Ham band enthusiasts are catered for by Radio 
Sofia, Bulgaria, on Friday evenings at about 1945 and 2145. Best reception at both times is on 6,070kc/s. A similar type of programme is broad- cast by Radio Prague, Czechoslovakia, on the first Monday of each month at 1915 and 2215. The 
1915 transmission comes in well on 7,345kc/s, 
whilst the 2215 transmission is on 1,286kc/s medium wave. 

One of the best programmes on the broadcast 
bands is that transmitted by Radio Denmark. Infor- mation is usually supplied by O. Lund Johansen, 
the World Radio /TV Handbook editor. Trans- 
mission times are Tuesday at 1920 on 15,165kc /s and 2035 on 9,520kc /s, Wednesday 0220 on 9,520kc /s and Thursday on 15,165kc/s at 0950 and 
1520. Reception, unfortunately, is often difficult 
as none of the transmissions are beamed to the 
British Isles or Europe. 

Both ham and broadcast band listeners are catered for by Radio Nederland's programme 
"DX Juke Box ". This is transmitted in all its 
English transmissions on Thursdays. Details of 
these transmissions are given in this month's 
schedule change news. 

"Sweden Calling DX-ers" is one of the most 
comprehensive DX programmes. It is transmitted 
by Radio Sweden during the last 15 minutes of 
its English transmissions on Tuesdays. These are beamed to Europe from 2200 -2230 on 6,065kc /s 
and 2330 -2400 on 1,178kc /s medium wave. Some 
of- the other beams can also be picked up in the U.K. 

The second half of the Swiss Broadcasting 
Corporation's English transmission on Saturdays 
is given over to a programme called "Swiss Short 
Wave Merry -go -Round ". On the first and third Saturdays each month there is a report on stations 
in the broadcast bands, whilst on the others 
amateur band topics are dealt with. The U.K. transmission is from 1845 -1945 on 7,110/ 
9,665kc / s. 

The programmes mentioned so far are those 
which will probably be of most use to the average 
listener. There are also programmes from the 
Canadian. Broadcasting Corporation, Radio 
Finland, Deutsche Welle, BBC, Radio Budapest, 

N.H.K. (Japan), 
Worldwide and 

Radio Warsaw, Radio New York 
the Voice of America. 

Jamming 
Good news for all broadcast band listeners 

comes in an announcement from the BBC on the subject of jamming. It says that all its East European transmissions, except those in Bulgarian, 
are now free of jamming. Let's hope this spreads 
and other stations' transmissions go unblocked. 
The trouble with jamming is that it is non- 
selective and often blocks out stations other than 
the one it is aimed at. 

Ham Band News 
According to Radio Sofia the 2lmc /s ham band 

is now good for working to the Far East. If you 
want to hear a station in Franz -Josef Land, 
Sofia suggests trying 14,040kc/s or 14,060kc/s, 
where UAIKUD is working in CW. This station 
will ()SL through the Russian bureau, P.O.B.88, 
Moscow. A blot in the ham world is a report that 
the Lebanon has suspended all licences. 

VR4CN in the Solomon Islands will be working 
from 1200 on single sideband around 14,320kc /s 
for about the next eight months according to the 
Swiss Broadcasting Corporation. They also report 
20m as the best DX band at present. 

B.C. Band News 
In the broadcast bands more summer schedules 

have come to hand. Radio Nederland (P.O.B.222, 
Hilversum. Holland) is completely rearranging its 
schedule with the commencement of transmissions 
from its relay station in the Netherlands Antilles. 
New frequencies being used are 17,720/15, 440/15, 
435/11, 960/9, 705/7, 210/7, 165/7, 110kc /s. 
European English transmissions are from 2000- 
2050 on 6,020kc/s repeated from 2100 -2150 in 
the 19 and 25m bands. "Happy Station " pro- 
grammes on Sundays have also been extended. A 
full schedule is available free of charge from this 
station. 

Bernard Attrell, of Winchester, reports that the 
Windward Islands Broadcasting Service is back 
again to the U.K. on 15,085kc /s from 2130 -2230. 
The signal is a very good one, especially when you 
remember the station is using only 5kW. When 
reporting to this station there is no need to send 
reply postage. Its address is St. George's, 
Grenada, W.I. 

The Canadian Broadcasting Corporation. P.O.B. 
6000, Montreal. is now using 5,970kc /s and 
9,625kc/s for the whole of its English transmission 
to Australasia. This is on the air from 0715- 
0850. 

-continued on page 274 
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NOT BUILD ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS... 

BACKED BY OUR SUPER AFTER SALES SERVICE 

ROAMER SEVEN Mk III 
5 WAVEBAND PORTABLE OR CAR RADIO 

Amazing performance and specification 
9 stages -7 transistors and 2 diodes 

Covers Medium and Long Waves, Trawler Band and two Short Waves to approx. 17 metres. 
Push -pull output for room filling volume from rich toned heavy duty 51n. speaker. Air spliced ganged 

tuning condenser. Ferrite rod aerial for M & L waves and telescopic aerial for S Waves. Simulated 
hide case with gilt trim andshoulder and hand straps. Size 9 x 7 x 41n. approx. 

The perfect portable and the ideal car radio. (Uses PP9 battery available anywhere). 
Total cost of parts now only £5 19.6 P. & P. 

Parts Price List and easy build plans 31 -, . 516 

TRANSONA 
FIVE "!forci, L'ohr, ..F..y.. 

Ley., all as mod roluv." 
n.P., mareara. 

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 tine 
tone super dynamic 211n. speaker etc. 
Attractive case, Size 61 x 41 x 11in. 

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

TRANSONA SIX 
8 stages -6 transistors and 

2 diodes 
This is a top performance receiver 
covering full Medium and Long 
Waves and Trawler Band. High -grade 
Ferrite magnet 31n, speaker makes 
listening a pleasure. Push -pull trans- 
formers 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 6f x 41 x llin. 
(Uses PP4 battery available anywhere), 
(Carrying strap 21- ex.). 
Total cost of all 59/6 P. & P. 

parts now only 316 
Parts Price List and easy build plans 116 

SUPER SEVEN 
9 stages -7 transistors and 2 

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

reception. Special circuit incorporating 2 RF Stages, push -pull output. 
31n. speaker (will drive large speaker). Size 71 x 6i x liln. (Uses 9v 

battery, available anyw herd. 
Total cost of all £3. 19.6 P. & P. Parts-Price List and easy 

parts now only 316 build plans 2r- 

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 fixed prices stated. i 

MELODY 
SIX 

. amazed at touille and 
performance ... has renlls corne 
tip lo ins erpectaticns." 
S. G.,.Stocklan -on -Ts 

FREE! Miniature Earpiece, plug and socket (value 916) and 
deank of conversion to private listening. 

8 stages -6 transistors 
and 2 diodes 
Our latest completely port - 
able transistor radio covering 
medium and long waves. 
incorporates pre -tagged cir- 
cuit board. 31n. heavy duty 
speaker, top grade transis- 
tors, volume control, tuning 
condenser, wave change slide 
switch, sensitive ein. ferrite 
rod aerial. Push -pull output. 

Wonderful reception r. B.B.C. Home and Light. 208 and 
many Continental stations. Handsome leather -look pocket 
size case, only 62 x 3i x lain. approx. with gilt speaker 
grille and supplied with hand and shoulder straps. 
Parts Price List and Total cost of £4.9.6 P. & P- 

easy build plans 2i- all parrs only 31- 

POCKET FIVE 
7 stages -S transistors and 2 diodes 

Covers Medium and Long 
Waves and Trawler Band, a 
feature usually found in 
only the most expensive 
radios. On test Home, Light 
Luxembourg and many 
Continental stations were 
received loud and clear. 
Designed round supersensi- 
tive Ferrite Rod Aerial and 
fine tone 21m. moving coil speaker, built into attrac- 
tive black case with red speaker grille. Size 5k = 1} a 
31in. (Uses 1289 battery available anywhere). 
Parts Price List and easy build plans Ir6 
Total cost of all 42/6 parts now only P. & P. 31- 

ROAMER SIX 
FREE! Miniature Earpiece, plug and socket ( value 916) and 

details of conversion to priva e listening 
8 stages-6 transistors 

and 2 diodes, 
Listen to stations half a 
world away with this 5 

waveband portable. Tune- 
able on Medium and Long 
waves. Trawler Band and 
two Short waves. Sensitive 
ferrite rod aerial and tele- 
scopic aerial for short 
waves, Top grade transis- 
tors. 3 -inch speaker, 
handsome case with 
ft.ings. Size 31 x 4i x iÉin. 

Ports Pncc List arid Total cost of all £4. I9.6 
eosv build plans I,- parts now only P. & P. 3!6 

?I entrance 
Barrett= Shoe Shoo 
Unen -.5 p.m. 
5nts. 10- 12.:30 n.^t. 
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MW1ard 
CIRCUITS 
FOR AfllO AMPEIFIFAS 

A BOOK 
EVERY ENTHUSIAST 
WILL WANT! 

This Mullard publication is a 
practical manual for every 
audio enthusiast. In addition 
to describing twelve of the 
most popular Mullard circuits, 
it has introductory chapters 
on many of the theoretical and 
practical aspects of high 
quality sound reproduction. 
Whether you are interested 
in disc or tape, monaural or 
stereo, you will find that 
"Circuits for Audio Ampli- 
fiers" gives you just the sort 
of information you need. 
This informative book costs 
only 8'6 (U.K. price). The 
demand for it is high, so get 
your copy now from your radio 
dealer, or order direct from 
Mullard Ltd. (postage and 
packing is. Od. extra in U.K.). 

MULLARD LIMITED MULLARD HOUSE 

TORRINGTON PLACE LONDON W.C.1 

MVM4005 

Wide -range Transistorised 
SIGNAL GENERATOR -Model 

Range 150 Kc /s to 350 Mc /s. * Accuracy better than 2 

*Directly calibrated * Battery operated * Compact and light 

1E9.12.3 
with test lead and battery. 

Post and Packing 3/6 extra. 
H.P. 48/- deposit and 27/- monthly. 

NOMBREXINSTRUMENTATION 

Wide range Transistorised 
INDUCTANCE BRIDGE 

Model 66 

* Inductance to 5% accuracy * Measures Q and Tan 5 * Balance by Miniature Meter * Compact, only 61 x 4k ins. * Direct Calibration * Portable, weighs only 2 lb. 

118.0.0 Ba`t 
Battery 2/3 

3/6 
27 11.P. £5 deposit and 49/- monthly 

Trade and Export Enquiries Invited 

NOMBREX LTD, Instruments 

Wide -range Transistorised 
C.R. BRIDGE -Model 62 

6 Ranges: H2 to 100M 
IpF to 100µF * Visual null indicator * Power factor check * Electrolytic leakage test * Battery operated 

f 8.7.3 
including buucry. 

Post and Packing 3 6 extra. 
H.P. 40;- deposit and 24/- monthly. 

S.A.E. for full technical leaflets 

ESTUARY HOUSE, CAMPERDOWN TERRACE 
EXMOUTH, DEVON. Phare: 3515 
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A 4- VALVE, 
4 -BAND, 
ALL -DRY 
SUPERHET 
PORTABLE 

By L. R. Repage 
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The 

re 

CHELMER 4 
10 

going a back a few years, and in a 
seem 
way this 

be 
is 

true, for the first preliminary layout experi- 
ments of components was made by the author 
quite two years ago. 

The small miniature components were pur- 
chased with the intention of constructing a 

portable of modest size which would he capable 
of good reception on the three main BBC trans- 
missions, using a frame aerial, and also to be 

capable of picking up short -wave transmissions by 

the inclusion of the appropriate short -wave coils 

and a tubular -type aerial. 
These aims have been achieved and under good 

reception conditions quite a good selection of 
short -wave stations can be received on the two 

short -wave bands, whilst with a good aerial, wire 

twisted round the aerial tube, long- distance 
American transmissions have been received at, of 
course, the appropriate times. 

The author must admit that the chassis presents 
a somewhat " dreadnought " appearance but the 
whole is the outcome of a series of addtions 
which have taken place during the two years' work 
on the set. It is, in fact, a prototype of an 

amateur constructor. The mechanical construction 
could no doubt be simplified in many respects but 
not with regard to the general layout of com- 
ponent parts. which has received much thought, 
particularly in the designing for short and direct 
wiring, a necessity for the short wave bands. 

So the author gives herewith drawings and 
constructive notes of this quite useful portable 

in that it may tempt some readers to give these 
grand little valves a go again. 

CONSTRUCTIONAL DETAILS 

As the author anticipated quite a lot of experi- 
mental work in connection with coils and frame 
aerials it was decided to make the design such 
that the main tuning components were easily 
dismantled and replaced after the various modifi- 
cations. For this reason a separate coil unit, 
complete with switching, was designed.. 

The several capacitors and resistors forming the 
automatic volume control circuit were made in a 

unit form, as also the padding capacitors, these 
being neatly arranged in a " bank" immediately 
adjoining the coil unit. 

Again, for ease of removal the chassis was 
fitted with bottom flanges to engage into recesses 
in the frame aerial unit. With this arrangement 
and with but four soldered connections necessary, 
and with the two batteries in position, the set is 

completely self- contained and workable. It can 

he slipped into the cabinet in a few seconds, how- 
ever. by removing the tuning dial and the three 
control knobs. By the way, an extension spindle 
with coupling is necessary for the main tuning 
capacitor. 

THE CIRCUIT 

The theoretical circuit d agram is shown in 

Fig. I and is a conventional sunerhet arrangement 
of four valves: frequency changer, intermediate 
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COMPONENTS LIST 

Resistors: 
RI 33ki2 R6 2MS2 
R2 5k12 R7 4.7k f2 
R3 I00k12 R8 33kS2 
R4 IMO R9 50052 
RS IMS2 

All + 10%, 4' -W carbon 
VR1 IMS2 carbon potentiometer, miniature 

button type 
Capacitors: 

CI I80pF silver mica 
C2 0.0Ip,F paper 
C3 0I µF sub -miniature type 
C4 0.0IµF miniature type 
C5 150pF silver mica 
C6 150pF silver mica 
C7 0.01µF miniature type 
C8 0.01µF miniature type 
C9 100µF electrolytic 25V 
CIO 8µF electrolytic 150V 
VCI 500pF midget twin gang, with centre 
VC2 500pFff screen and long shaft 
VC3 25pF twin gan g VC4 25pF} 
TCI -4 500pF compression type trimmers 

Transformers: 
TI L.F. transformer (Radiospares Midget 3 -I) 
T2 Output transformer (Elstone Type MO /T) 
IFTI, 2 Miniature 465 kc /s i.f. transformer 

(Repanco) 
Inductors: 

LI Long wave frame aerial 
L2 Medium wave frame aerial } see text 
L3 Short wave I aerial coil (Osmor QA2) 
L4 Short wave 2 aerial coil (Osmor QA I) 
L5 Long wave oscillator coils (Osmor QO9) 
L6 Medium wave oscillator coils (Osmor QO8) 
L7 Short wave I oscillator coils (Osmor QO2) 
L8 Short wave 2 oscillator coils (Osmor QOI) 

Switches: 
SI Single pole, 4 -way wafer switch 
S2 Three pole, 4 -way wafer switch with long 

shaft 
S3 Double pole on,'off toggle switch 

Valves: 
VI DK92 V3 DAF9I 
V2 DF91 V4 NI/ 

Miscellaneous: 
Four BG7 valve holders with screening cans. 
Aluminium for chassis. etc. Perspex, f in. thick 
for coil unit. Tagboards. Dial 2,'- in. dia. (push -on 
type). Three knobs. Wire for coils (see text). 
Paxolin tubing i in. dia. Plastic covered connec- 
ting wire. Loudspeaker 2 in. dia. 

frequency amplifier, detector and audio frequency 
amplifier and pentode output stage. 

The input from the long or medium wave frame 
aerials goes to the control grid (G3) of VI, the 
frequency changer, whilst for the two short wave 
bands two coils are switched in and work in con- 
junction with a tubular aerial rod. 

II 

L 

Sta 

52 

hL2 

L3 

L4 

Four oscillator coils are used, the oscillator grid 
and oscillator anode windings of these being 
switched by S2b and S2c. 

The intermediate frequency is the normal 
465kc /s and is fed to V2 via the miniature i.f. 
transformer IFT1. Here the 465kc /s signal is 
amplified and the output at IFT2 is thi..a 

V3 
DAR 
91 

tro:c8 t 
yF 

T 

R9 
500 
n 

Fig. l: The circuit diagram of the Chelmer. 

1 
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passed to the diode of V3 via the volume control 
VR I. 

A miniature audio transformer T1, ratio 1:3, 
couples V3 to the power output pentode V4. 

Automatic bias voltage is developed across R9. 

It will be noted that h.t.- and I.t.+ are both 
switched off and on by the two -pole switch S3, 

thus preventing battery drain when the set is off. 
It will be seen from the diagram that switch Si 

is separate from S2. 
SI is used primarily for connecting the tubular 

aerial to the two short wave aerial coils, L3, L4, 

as it was found that the frame .aerials were 
adequate for the medium and long bands without 
any aerial. However, there is a slight gain, par- 
ticularly on some of the Continental stations, by 
using the tubular aerial and, if desired, two wires 
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can go from switch SI to the grid ends of the 
frames, thus making a four -point change for the 
aerial. 

It was not found desirable to use a.v.c. for the 
short wave coils, but if the reader wishes to include 
this the bottom end of the grid coils in the coil 
unit will have to be joined to the a.v.c. lme instead 
of being earthed. 

Above the main tuning (ganged) capacitor VCI, 
VC2, will be seen two smaller (ganged) vernier 
capacitors, VC3, VC4, for each of the two sections. 
This vernier will be found most useful for the 
short wave bands. 

The author tried resistance coupling from V3 

to V4, but transformer coupling was found much 
more satisfactory with the 90V h.t. only available. 
A good -quality component is desirable both for T1 
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Fig. 2a (above): Dimensions of the main chassis; b (below left): drilling details of the 

two stand -off panels; c (below right): an exploded view of the chassis assembly. 
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and for the matching transformer T2. 
Note particularly the filament connections to V4. The pentodes in this series of valves have a tapped filament for either I.4V or 2.8V working. The circuit shows as connected for 1.4V use. 

MAKING THE CHASSIS 
The original chassis was formed on a standard aluminium box type chassis measuring 6in. x 2+in. x 2 +in. and to this stand -off legs and panels were 

added during the various stages of modification. 
Many constructors will no doubt prefer to make 

up the chassis from a single sheet of aluminium 
and so full details are given in Fig. 2. The 
aluminium should be about hin. thick. 

It will be seen that in addition, to the main chassis piece there are two stand -off panels (Nos. 1 and 2 in Fig. 2b) and an 1.f. screen. 
The stand -off panels might possibly be dispensed 

with but the trouble of cramping below the chassis 
deck would have to be reckoned with if the on /off 
switch and potentiometer were fitted inside. 

Tag board \ Tag board 
"B" y.% 

This side for frame 
aerial and S.W, grid 
Coils oonnectfons 

Tag board C" 
Screen lugs bent over 2BA 

brass screwed rods 

Lugs 

The diagrams are fully dimensioned, although 
generally sizes have been given for centres. 
Diameters .of holes should be checked with the actual components to be used. Sometimes makers 
provide templates and these should be used for marking -this applies particularly to i.f. trans- 
formers. 

An "exploded" view of the chassis assembly is given in Fig. 2c. 
The loudspeaker part is mounted on two lengths 

of aluminium curtain runner section bolted to the chassis, the speaker unit being secured to them by four lengths of 2B.A. screwed rods. The speaker 
can thus be adjusted to the required projection 
from the chassis. It will be seen that the twin 
vernier capacitor is mounted immediately below 
the main ganged capacitor, allowing very short 
connections and ease of operation. Both gangs 
require short extension spindles. 

The aerial switch is just above the coil unit 
switch. It would be possible to combine the aerial 
and coil-change switches, using a four -pole, four - way switch in the coil unit, but such a switch will 
be found rather complicated, having tags on either 
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side of the wafer, whilst a ganged -type wafer switch takes up too much room for the coil unit. The miniature loudspeaker is in the centre, mounted on its supports. 

THE COIL UNIT 
Many readers may feel that this rather awe - inspiring unit is quite beyond their scope. How- ever, when once the framework of this unit is made up, with the wafer wavechange switch fitted, 

the wiring is progressive and, if a definite pro- cedure is adhered to, it is not beyond the average 

Tag board "A 

)16 dia holes 
for osc. 

coil shanks 

t;e 

I r32r2 
Tag board "B 

1/8 PerspeX 

Tag board C" for padder 
connections 

gé" 

Fig. 3a (left): A general 
assembly view of the coil 
unit; b (above): details 
of the end piece of the 
unit carrying tag board 
"c "; c (right): details of 

other end piece. 

radio amateur. This 
procedure will be 
given later. 

Full dimensions are 
given in Fig. 3 for the 
framework of the coil 
unit, including the 
screen. 

Perspex sheet is a 
nice material to work 
with, although there 
is no reason why 
aluminium sheet could not be substituted, apart from the problem of fixing the tag boards A and B. The general assembly is shown in Fig. 3a. Two 
lengths of 2B.A. brass screwed rod act as tie bars 
to the front and back plates and also form support for the aluminium screen, the lug pieces of the latter being pressed tightly over the screwed rod., 
with pliers. This screen is, of course, situated at 
the back end, leaving a space at the front end for 
the switch and the wiring from it and from the 
coils. 

When the two tag boards A and B have been 

431 
2BA clear. 

2 

i;; 

Clearance 
hole for 
switch 
bush 

VB Perspex 

2BÁ clear. 

} 
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fitted the wiring -up of the coil unit can be com- 
menced and it is wise to mark on the tag boards 
the connecting labels first. Thus " grid " (control), 
" OSCA ", " OSC grid " and " h.t. ". Also the tag 
board B should be labelled: " Aerial," " Long", 
" Med. ", "Short 1 ", "Short 2 ". The "Long" and 
" Med." are, of course, frame aerial connections 
in this instance. 

First, by trial with a small battery and flash - 

lamp, find the correct set of four contacts on the 
switch for each pole if this cannot be ascertained 
by visual means. Each set of tags should be 
colour spotted with four different colours, with 
the same colour for the pole tag itself. Thus we 

will have, say, red spots for OSC /anode connec- 
tions, green for OSC /grid and white for control 
grid. This is a great help when wiring the coils, 
but care should still be exercised to get each coil 
correctly connected to the right tags for long, 
medium, short 1 and short 2 changeover. 

Commence with wires from each of the main 

Supports for speaker unit 

247 

A v ew of the completed coil unit. 

Screened compartment 
for L.E transformer AMC. panel Padder capasitor unit 

Fig. 4: A rear view of the assembled chassis showing positions of major 
components. 

kindly. Once securely soldered, 
however, the material is quite 
strong and a good insulator. 

THE MAIN ASSEMBLY 

The back view given in Fig. 4 
shows clearly the neat arrange- 
ment of components and these, 
being in the form of separate 
units, simplifies the below- chassis 
wiring. The units are also quickly 
removed, necessitating only a 
few minutes with the soldering 
iron. 

A main h.t. positive bar has 
been fitted from the tag board on 
the left and is soldered to the 
appropriate h.t. leg of the first i.f. 
transformer. This bar, which has 
short lengths of sleeving threaded 
on, allows various h.t. positive. 
points available for connections.; 
If red sleeving is used it will not 
be confused with the nearby. 
chassis wire (earth), also a useful, 
arrangement. 

Có I unit This latter bar, together with 
its duplicate at the bottom of 
chassis, should, of course, be very 
thick gauge tinned copper wire. 
Certain wires, however, will be 
more conveniently connected 

direct to chassis. Holes will be drilled for these 
and soldering tags bolted to the chassis. Such 
points are shown for V3 and V4 is the wiring. 
view. Others could be so connected, if preferred, 
to common earth points. 

On the right is seen the coil unit and from the 
small tag board on it go wires to the appropriate 
padder capacitors, the other ends of which are_ 

to chassis. 

CONTINUED NEXT MONTH 

poles of the switch to control grid, " OSC anode " 
and " OSC grid " tags on tag board A, using fairly 
large gauge flex or stranded wire. A plastic 
insulated flex is less bulky than electric wiring type 
flex. Then continue by fixing the long wave coil 
oscillator, followed by the medium wave oscillator 
coil. 

A good hot electric soldering iron of the pencil 
pattern is useful and it is advisable to wrap a small 
piece of wet or damp fabric round the coil tags as 

the plastic material used does not take heat 
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THE greatest enemies of the amateur radio and 
electronics enthusiast are (1) financial limita- 
tions, (2) lack of availability of components on 

the commercial market and (3) limitations in the 
operating characteristics of many of the compo- 
nents that are available. 

Relays are typical components that can be con- 
sidered as falling into all three of the above cate- 
gories in that while some of the not very sensitive 
types may be purchased for only a few shillings, 
the price of those that will work from only a volt or two and have a resistance of thousands of ohms 
is quite prohibitive to many readers. 

Situations often arise in which the experimenter 
requires a relay that can be operated from a 
current of only a few micro -amperes, but such 
components are just not available although they 
are, in fact, manufactured for the industry. Moving coil types are available on the surplus market, but 
these generally require a current of between one 
and two hundred micro- amperes to make them 
operate -which is too heavy a current to satisfy the 
above requirement. 

Critical On /Off Ratio 
One of the most severe limitations in the 

characteristics of relays is the wide difference in 

where a photo- transistor or cadmium sulphide 
photocell is used to turn on a light v'hen the day- 
light falls below a certain intensity and is intended 
to turn the lamp off again when the daylight rises 
back to that intensity, it is often found that due to 
the large difference in the relay on /off voltages the 
lamp often stays. on almost permanently. 

In this article it is intended to show simple 
circuits which are designed to overcome to a large 
degree these three enemies of the enthusiast when 
applied to relays. 

Increasing the Sensitivity 
Transistors may be used to increase the effective 

sensitivity of both moving coil instruments and ordinary relays. Fig. 1 shows three circuits that 
may be used to this end. It can be seen that no 
biasing networks are included in the circuits and 
these have been found to be quite unnecessary in 
this particular application 

In the circuits used as prototypes a relay with 
a coil resistance of 67052 was used which required 
a current of 14mA to " drop in ", and sensitivity 
figures quoted will refer to this relay. It must, how- 
ever, be pointed out that any relay that has charac- 
teristics falling within the practical voltage and 
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Relay 

(c) 
Fig. I: Increasing the sensitivity of a relay with the aid of transistors. 

the pull -on and the drop -out voltages. For 
example, it is found that a typical relay may pull 
on at 8 1V and drop out again only when the 
voltage is reduced to 1 Z V, an on /off ratio of nearly 
6:1. 

In many cases this on /off ratio, which generally 
lies between 3:1 and 4:1, may prove to be too 
high to give satisfactory operation of a piece of 
equipment. In a light- operated unit, for example, 

current ranges of the transistor with which it is 
used will be found to work satisfactorily using the 
circuits shown. Red Spots (a very cheap and 
excellent general purpose transistor) were used, but 
many other transistors are suitable. 

The relay is shown connected in the emitter 
circuit of the transistors, but it can equally well be 
used in the collector circuit with no noticeable 
change in performance. 
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f r Sro tie " 
Constructor 

Referring to Fig. la, the circuit must be connec- 
ted up as shown and the triggering voltage applied 
between the base and emitter. It is important to 
notice this point as if the trigger voltage is connec- 
ted between the base and the positive supply line 
a very much greater voltage will be needed to 
cause the relay to operate. 

In the test circuit it was found that the relay 
operated with a trigger voltage of 310mV and a 

current of 2.6mA. The drop -out voltage was 
250mV which represents a very low on /off ratio. 

The circuit in Fig. lb, using two transistors, was 
found to operate from a voltage of 150mV at 
20µA with the trigger voltage applied between the 

prevent relay chatter, the component values being 
selected to suit the frequency of operation. 

The second point to note is that if a number of 
relay circuits of this kind are to be used in an 
instrument, then each one must have its own 
separate power supply -and in any case no relay 
unit must have a supply common with the rest of 
the instrument circuitry. 

If a large number of such units are to be used in 
one instrument it would be as well to build a recti- 
fier and smoothing network into each tmit and 
drive each one from its own secondary of a trans- 
former or inverter unit. 

The third point is that all transistors used must 

1111111111I11111111111111II11111111111111 

Transistor 
input 

Transistor 
input 

(b) (e) 

Fig. 2 (a): An arrangement to suit either positive or negative input signals; (b): to suit a.c. inputs. 
(c): Diodes arranged as trigger voltage limiters. 

emitter and base of Tr2, while the circuit using 
three transistors shown in Fig. lc operates from a 

mere 50mV at 10 /LA. 
All voltage readings were taken using a 20,000Q 

per volt meter on its 2-5V ra.ige. It can be seen 

that at these low operating voltages and current 
the input to the transistors presents quite a high 
impedance. 

Triggering Polarity 

Three points must be noted in particular about 
these circuits. First, they will only operate from 
one polarity of trigger signal, the base forming the 
negative connection and the emitter the positive. 

If it is required that the circuit operates from 
either positive or negative signals, a bridge rectifier 
must be connected across the input, as shown in 
Fig. 2a. Alternatively if the circuit is required to 
operate from a.c., a bridge rectifier and smoothing 
circuit must be used across the inputs as shown in 
Fig. 2b. The smoothing circuit is necessary to 

have very high resistance between emitter and 
collector, otherwise a small current in one transis- 
tor may be sufficient to cause a sufficiently high 
current to flow through succeeding transistors to 
prevent the relay from dropping out once it has 
been operated. If a " leaky" transistor must be 
used then it should be used in the Tri position, 
and then only if the leakage current is well below 
the relay drop -out current. 

Checking the Transistors 
It would be as well to check all transistors 

before connecting them in circuit in the usual way. 
This can be performed by using an ohmmeter or 

a battery, a limiting resistor and a sensitive current 
meter in series. Check that (1) a high resistance 
exists between the emitter and collector with the 
check leads in both polarities; (2) that with one 
lead connected to the base a high resistance exists 
between it and both the emitter and the collector; 
(3) that when the other lead is connected to the 
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base giving a reversal of polarity a low resistance 
exists between it and both the emitter and the 
collector. 

The voltage ratings of the transistor must not, of 
course, be exceeded during these tests. A not very 
" with it" friend of mine once tested half -a -dozen 
transistors in this way with a 250V Megger and 
was quite disgusted when none of them passed the 
test. 

Safety Diodes 
A simple precaution to prevent trigger voltages 

of excessive amplitude from causing excessive 
current to flow in the transistors, with subsequent 
damage, is shown in Fig. 2c. 

Here two germanium diodes are connected in 
parallel, anode to cathode and shunted across .he 
input. When only a few millivolts are applied to 
the diodes they act as a very high resistance and 
have almost no shunting effect, but as the voltage 
is increased their resistance falls, with a subsequent 
increase in shunting effect until when about half a 
volt is applied they act almost as a short circuit. 

If the trigger voltage is to be applied with one 
polarity only, with no danger of a reversal of 
polarity, only one diode need be connected across 
the input as a precautionary measure. 

It is often required that a time delay be incor- 
porated so that either the relays will not click in 
until a certain time has elapsed from the moment 
of the trigger voltage being applied, or alterna- 
tively, they will click in as soon as the voltage is 
applied but drop out again after a certain time has 
elapsed. 

With the more sensitive relays 
it is simply a matter of connecting 
a resistor and a capacitor of the 

Fig. 3: Raising the input impedance 
still further by the use of two transis- 
tors; (a): a "delay- before- operate" 
circuit;(b): an "on-delay-off" arrange- 
ment. 

correct value and in the correct 
configuration directly to the relay 
in order to achieve this, but 
such relays are generally rather exRensive and it is 
with. methods of saving the amateur money that 
this article is primarily concerned. 

Very cheap relays that require a comparatively 
high operating current may be used in conjunction 
with a couple of Red Spot or similar transistors 
to achieve the same or even better results at a frac- 
tion of the cost. In the circuits to be described the 
same type of relay as used in the earlier circuits 
was employed, that is, a 670f2 14mA operating 
type. 

Time Constant Circuit. 
The normal method for obtaining the time delay 

with a transistorised circuit is to wire the relay in 
series with either the emitter or collector of the 
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transistor and connect a time constant circuit, 
which consists simply of a resistor and capacitor 
in series, between the positive and negative supply 
lines with the junction of the two components 
wired to the transistor base. 

If the capacitor is wired to the negative line, 
then the relay will come on as soon as the operating 
voltage is applied to it but will drop out again 
after the .required time delay; whereas if it is the 
resistor that is connected to the negative line then 
the delay will occur before the relay operates. 

In practice the input or base to emitter impe- 
dance is fairly low, in the order of a few hundred 
ohms, when sufficient voltage is applied to it to 
cause a current of several milliamps to flow in the 
collector circuit. This low impedance acts as a 
shunt across the time constant circuit, with unfor- 
tunate results. 

An approximation of the time constant given by 
a series resistor and capacitor is given by the 
formula T =RC, where T =time in seconds. R= 
resistance in ohms and C =the capacitance in 
Farads. Thus a resistance of 100,00012 must be 
used with a capactor of 100µF in order to obtain a 
delay of ten seconds. 

If the transistor input impedance shunts the 
resistor down to a value of only 100f2 then a 
capacitor of 100,000µF will be needed to give the 
ten second delay, an impractical value. 

Another way of looking at the problem is to say 
that a certain voltage must be applied to the base 
in order to cause a sufficient voltage to appear 
across the relay to make it operate, but the time 
constant circuit forms a vol age divider chain to 

o 
S1 Sto 

17v1 

100NF Tr1 

Relay 

.i. 
t 

(b) 
the base. With the- resistor shunted to a value of a 
100f2 or so in the "delay before make" type cir- 
cuit and using the specified 100µF capacitor it 
would probably be necessary to apply over a 
hundred volts across the chain in order to reach the 
required, base voltage. 

The way round this, difficulty is to connect the 
relay in the emitter line, in which case the base 
voltage is applied between the base and the posi- 
tive line and not base and emitter, with the result 
that the input impedance is raised in much the 
same way as happens with the valve type cathode 
follower circuit. Roughly speaking the input impe- 
dance then becomes the product of the transistor 
current gain, and the resistance in the emitter line, 
in this case the relay coil resistance. 
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Raising the Input Impedance 
The input impedance gained in this way may 

still be low enough to cause severe difficulties, but 
it can be raised still further using two transistors, 
as shown in Fig. 3. 

Here it can be seen that the emitter of a second 
transistor, Tr2, is connected to the base of the first 
and that the collectors of both Trl and Tr2 are 
connected to the negative line. The operation is 
as follows: 

Assuming the rough calculation of input impe- 
dance above to be correct and the gain of the tran- 
sistors to be 30, then if a relay with a coil resis- 
tance of 1,00011 is used it is found that the input 
resistance at the base of Tr1= 30,00011. The base 
resistance of Tri also forms the emitter load of 
Tr'_, so that its input impedance becomes 30 X 
30,000 = 900,00011 or so. In practice impedances of 
several hundreds of kt2 can be expected. This is 
sufficiently high to cause negligible shunting to 
most time constant circuits. 

It is found in practice that the time delay 
required is best found by experiment as it depends 
not only on the theoretical resistor and capacitor 
values, but also on the characteristics of the relay, 
the transistors and on the voltage of the supply. 

In the circuit shown in Fig. 3a. which is of the 
" delay before operate " type, it was found that 
with the relay already stipulated a delay of six 
seconds occurred using a resistance of 33,00012 and 
a capacitance of I00 /LF and a battery voltage of 
17V. The relay is started by switching the supply 
on to the unit via SI. When the supply is turned 
off again the unit resets almost at once, a delay of 
a small fraction of a second occurring while the 
capacitor discharges itself. The reason for the fairly 
large battery voltage is that the transistor used 
would only pass a little over the required 14mA 
to operate the relay from a 12V supply even when 
the base of 1:2 was connected to the 12V negative 
line directly. I7V is, of course, well above the 
recommended maximum rating for Red Spot tran- 
sistors and although the writer has used such 
voltages many times in the past without a single 
failure it is possible that break -down may occur in 
some cases. 

It is therefore recommended that in cases where 
it is decided to use a transistorised delay circuit 
on a relay which requires an operating current of 
greater than 14mA within the voltage ratings of 
the transistors, Trl be replaced either by an 0072 
or 0081, or preferably, with a view to keeping the 
cost down, by two or more Red Spots in parallel, 
that is, wired emitter to emitter, collector to 
collector and base to base. 

On -Delay -Off Circuit 
The circuit shown in Fig. 3b is the arrangement 

for the on- delay -off type of unit. In the prototype 
circuit a delay of five seconds was obtained using 
a capacitor of 1001tF and a resistor of 47,00011 
with a battery voltage of 14V. 

It should be noticed that with this circuit once 
the relay has dropped out the circuit does not auto- 
matically reset itself, as the capacitor retains its 
charge even if the battery supply line is broken. It 
is therefore necessary to use a two pole, two way 
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switch for operating the circuit, with one switch 
bank in series with the supply and the other wired 
across the capacitor so that when the púwer is 
turned off the capacitor is automatically short 
circuited and discharged. Resetting then becomes 
automatic. There may be occasions when time 
delays or increased sensitivity are not required at 
all, and the only problem presented by the relay 
under consideration is its wide on /off voltage 
ratio. As already mentioned, this ratio generally 
lies between about 3:1 and 4:1 which is large 
enough to present many problems in what can be 
described as servo -operated equipment where the 
relay is intended to come on only when a sound, 
light, heat or other quantity reaches a certain value 
and to drop out again when the quantity falls 
below that value again. 

Reducing the On /Off Ratio 

A simple solution to this problem is to wire a 
.Zener diode in series with the relay, as shown in 
Fig. 4. The reduction in the on /off ratio is a func- 
tion of the ratio of the Zener voltage /relay voltage 
ratio. 

The action of the Zener is to 
more or less raise the on /off 

Fig. 4: Using a Zener diode to 
reduce the on /off ratio. 

voltages of the relay by the 
value of its own voltage. For 
example, in a test circuit it was 
found that a relay came on at 8:V and dropped 
out at I IV, giving a ratio of about 5.7:1., a little, 
wider than average. When an 8V Zener was 
connected in series with the relay it was found that 
the on voltage became 15 and the off voltage 81, 
giving a ratio of between F7:1 and 1.8:1, a great 
improvement. 

In a second test a 1.00012 relay with an on 
voltage of 101 and an off voltage of 3 was used, 
giving an on /off ratio of 3.5. When the 8V Zener 
was connected in series the voltages became 16f 
and 10 respectively, giving a ratio of 1.65. 

A third test used a 10,00011 relay with on /off 
voltages of 10 and 3 with a ratio of 3.3:1. When 
the 8V Zener was used these became 18 and 10.5 
giving a ratio of about 1.8:1. 

The higher the Zener voltage used the smaller 
becomes the on /off ratio, so that the ratio can be 
made to be determined only by the maximum 
available supply voltage and the sensitivity of avail- 
able relays. 

If for example, a relay with on /off voltages of 
10 and 2: is available, giving a ratio of 4:1, and is 
to be used in a valve circuit where an operating 
voltage of say 200 may be used, then a number of 
Zener diodes may he wired in series to give a 
Zener voltage of 190. It will then be found that 
when the relay is put in series with them the on/ 
off voltages will become about 200 and 197 so that 
the on ratio is then reduced to virtually 1 :1. 

It must he realised. of course, that it is only the 
on /off volto¢e ratio that is altered in this way, the 
on /off current ratios remaining the same. 
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A tape 
auto stop 
BY K. A. CARR -GLYNN 

M 
ANY less expensive tape recorders are not 
fitted with automatic tape stops to halt the 
drive mechanism when the tape has run to 

the end of the spool, but the device to be described 
enables practically all such tape recorders to be 
modified for " auto stop ". 

Most tapes have stop foils at the ends, before 
the last leader, and this foil is used to actuate the 
tape stop. The circuit as shown in Fig. 1 is a very 
simple one, though very effective. 

MR1 is a meter rectifier of the bridge variety. 
though, as it is only the heater voltage that is being 
rectified and in normal conditions there is no drain 
on it, there is nothing against the use of germa- 
nium diodes here. 

When running the tape normally, the negative 
potential from MR1 is applied to both grids of VI, 
which is consequently cut off. The reason a double 
triode is used is the need to provide a large current 
increase to operate the relay RL1. When the valve 
is cut off the relay is de- energised and supplies are 
made to the tape amplifier and drive motor. This 
state is indicated in Fig. 1. 

However, when the metal leaders on the tape 

To 
contacts 
shorted 
by foil 

t 

St pósltions 
1....t7veride 
2.....Normal 
3.. Stop 

RL1 
2 

6-7kn 
2-pole 

Side 
view 

Tag 
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6BA nut and bolt for 
securing to deck 

Glass tube 

(a) 

Brass or aluminium shim. 

Deck 

(b) 

6BA nut and bolt 

Tape 

Fig 2: A brass shim fitted to a tape pressure guide. 

short out the two contacts " x " and " y " the grids 
are earthed, and a large current flows through the 
valve and the relay becomes energised. Thus the 
motor supply is broken, and also, in order not to 
increase the current drain on the h.t. rectifier, the 
amplifier supply is broken also. 

Deck 

Tape 
reels 

Switching 
guides 

Fig 3: A suitable arrangement for the 'switching guides'. 
It can be seen from this, how- 

ever, that the beginning of the tape 
will also stop the tape, and to pre- 
vent this action a three -way switch 
can be inserted, shown as SI on the 
diagram. 

When SI is placed in the " over- 
ride " position the foil does not 
actuate the stop device, and when 
placed in the " stop " position the 
grids are earthed and the motor 
and amplifier supplies broken. 

In order to operate this device 
two contacts are needed which will 
be shorted together by the metal 
foil. In the Philips recorder which 
the author possesses, one of the 
tape guides was a glass tube. This 
was covered with a brass shim and 
one of the tape pressure guides was 
used as the other- contact as indi- 
cated in Fig. 2. 

Two of these contacts or "switch- 
ing guides" could be fixed on to the 
deck at any convenient point (Fig. 3). 

It is essential to ensure that bras, 
shims are perfectly flat on the glass. 
The shims should be well polished 
with grinding paste, then with 
" Brasso " to ensure a perfectly 
smooth surface. 

RLA1 out 

v1 
ECC63 

H.T,+ 

Tape 
motor 
current 

To tape 
amplifier 

SI 

R2 
1-4M 

r 
To 
6.3V 
heater 

y 

\ 
Fig. I The simple circuit of the device. 
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a voice-operated , 

This piece of equipment will operate 
on a baby's cry and will relay the 
output through the audio stages of a 

television receiver. 

By G. G. Scott 

THIS alarm device consists of a voice operated 
switch and it was designed to work in 
conjunction with the output stage of a 

television receiver. 
The television receiver audio circuit is broken 

between the volume control and the grid of the 
a.f. amplifier. Connection is taken from the centre 
slider on the volume control to a relay which is 

mounted on the baby alarm unit. 

In the de- energised condition of the relay. the 
television sound is switched back to its own 
amplifier. When the relay is energised due to a 

signal in the alarm, the audio output from the 
television receiver is switched off and the audio 
output from the baby alarm is switched to the 
television set. 

This system was designed as the normal baby 
alarm with its own output stage and speaker and 
was found to have certain disadvantages. 

(1) Difficulty was found in detecting whether 
the sound was coming from the alarm or the TV 
set. 

(2) If it was a good programme on TV, one 
waited a minute or so before seeing to baby, while 

TV 
volume 
control 

Line broken and taken 
to alarm 

dotted line indicates 
original TV circuit 

1 

if a baby appeared on TV one was always running 
to see to baby ! 

The Circuit 
The microphone pre- amplifier is of the simple 

double triode (ECC83) type, designed more for 
simplicity rather than quality. 

Two outputs are taken from the second stage, 
VI B. one via the relay contacts to the television 
receiver, and the other to a square wave limiter. 

A 1 MSI grid stopper (RIO) is used in the limiter 
stage V2. When the signal on the grid of V2 is 
more positive than the cathode, grid current flows 

Baby ALARM 

The finished equipment. 

so that the grid only goes slightly positive and 
is held at a more or less constant potential. thus 
squaring the positive peaks. On the negative half 
cycles, when the signal goes beyond grid base, the 
valve is cut off thus squaring the negative peaks. 

A bleeder network, R8. R9, from h.t. is used 
so that the cathode potential is less dependent of 
valve current. It was also found that the screen 
produced a better square wave than the anode, 
so the screen is coupled through a 1500 pF 
capacitor C3 to a double diode, V3. 

Fig. I: The necessary connections from the television 
receiver. 

Operation of Diodes 

On the positive half cycle the right hand plate 
of C3 follows the square wave output. This makes 
the anode of diode V3B positive, and it conducts, 
so charging up the 0.05 capacitor C4 in its cathode 
(to approximately 50V) as well as the 1,500 
pF capacitor C3 (see Fig. 3). 

On the negative half cycle the square wave 
voltage drops by about 200V thus the right hand 
plate of C3 drops to approximately 150V negative. 
As diode V3A cathode is now at 150V negative 
with respect to its anode, it conducts thus discharg- 
ing C3 to its original state. As diode V3B anode is 
also negative this diode is cut off and C4 discharges 
through the I Mfg resistor R14. 

On the next positive half cycle the whole 
operation starts over again. 

The 112 resistor Rl5 and the 01µF capacitor 
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1.5k0 

1100112 Cl 100kR1 
O.01pF 

c2 22kÄ 66k11 
0.01pF 

220kA. 

,3 
B9t 2 $ E V4 

EF80 

9 

R101MR 

1iGZECC83 
V1B 

R7 
22kII 

R9 
1M11 

r-== Heaters G 

TI 

'0 240 

C5 
0.1pF 

l' Input from centre slider on L` - TV volume control 

;Output to original TV amplifier 

Fig. 2: The circuit of the unit. 

COMPONENTS LIST 

Resistors: 
RI IOkû RIO IMI2 
R2 IMO RII 22kû 
R3 100kû R12 1.2k51 
M 2.2kû RI3 68k1 
R5 1Mû RI4 IM1Z 
R6 100kû R15 1Mû 
R7 2.2kû R16 68kû 
R8 220k11 RI7 1.5kû IW 
R9 IMû 
All + 10% IW carbon except where otherwise 
stated. 
VRI 25kû wire wound potentiometer 

Capacitors: 
Cl 0.13112F paper 
C2 0.01µF paper 
C3 1,500pF paper 
C4 0.05µF paper 
C5 0.1µF paper 
C6 16µF electrolytic 350V 
C7 16µF electrolytic 350V 

Miscellaneous: 
MRI, 2 Half wave metal rectifier I25V 60mA 
TI Mains transformer. 200 -250V tapped 

primary 
6V I.5A 

SI Single pole on /off switch 
VI ECC83 
V2 EF9I 
V3 EB9I 
V4 EF80 

Fig. 31 This illustrates the operation of the diodes (see text) 

C5 form a filter so that a d.c. proportional to the 
frequency is applied to the grid of the relay 
amplifier V4. 

The cathode of the amplifier valve is connected 
to a bleeder network from h.t. The 25k1"/ variable 
VRI (wire wound) biases the valve to cut -off when 
no signal is applied. The correct bias is found 
by talking fairly quietly into the microphone and 
adjusting VR1 until the relay just energises. 

As the d.c. voltage on the grid of the relay 
amplifier is proportional to frequency, then the 
bias on the cathode can be arranged to suit the 
frequency required. 

The power supplies are derived from a 6V 
heater transformer and two RM1 half wave metal 
rectifiers connected in series. 

Approximate 
volts on 
right hand 
plate of the 
1500 pF 
capacitor 

250 

50 

Yci0 -- 

+59 
Mean D.C. 
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DO IT YOURSELF 
Build a Record Player and Save Pounds 
The Cheapest Way The L.K. Way 
Famous Autochanger or Single Player Units supplied with 
brand new, two -tone, de -luxe portable cabinets, 17 x 15 x 
81in. Strong carrying handle, gilt finish clips and hinges as 
used by famous make tor 22 gn. model. Ready cut out 
motor hoard, 14 x 13in. Front baffle 7 x 4in. High flux 
loudspeaker and 3 watt amplifier. Amplifier ready built on 
metal chassis with output transformer, vo:ume and tone 
controls. All items fit together perfectly. Special instruc- 
tiDns enable assembly in 30 minutes. Only 5 wires to loin. 
12 months' written guarantee. Available separately or 
package dea's as below. 

L.K. PRICES FOR COMPLETE KITS: 
Autochanger Kits as above 
P S.R. U A.14 Mono £10 17 6 P.P. 5/6 
Garrard Auroslim Mono £11 7 6 P.P. 5 ¡6 
Single Player Kits as above 
t iarrard S.R.!'.10 Mono £10 12 6 P.P. 5/6 
t_M.I. Autostop Mono £10 17 6 P.P. 5'6 
lnd;vidual Prices for those who wish to purchase separately. 
Record Player Cabine with Cut -out 

Board £3 0 0 P.P. 3r6 
Amplifier with 7 x4in. speaker £3 10 0 P.P. 2,6 
Auto Changers 
B.S.R. U.A.14 Mono Cartridge £5 
Garrard Autoslim Mono Cartridge £6 
Single Players 
E.M.I. Autostop Mono Cartridge £5 
Garrard S.R.P.10 Mono Cartridge £5 

7 
0 

7 
0 

E.M.I. Separate Pick -up Mono 
Cartridge £3 0 

Transcription Units -Stereo -Mono 
t: ìarrard 4 I-1.F. Stereo Head £14 10 
''hilips A.G.10. 16 Stereo Head £12 U 

Garrard A.T.6 Stereo Head £9 19 

SCOOP! loin. Speakers by W.B. of Mansfield. A 
beautiful Hi -Fi Speaker, magnet Hui( density 12.000 fines 
gauss. Brand new in maker's carton Fully guaranteed. 
OUR price 42/- only. P.P. 2/0. 
Please send for our Speaker Lists. Our prices the most 
competitive in the Trade. 
SCOOP! B.S.R. UA -14 Auto Changers. Brand new 
and boxed. Wired tor stereo. Mono Cartridge. 
Note OUR price, £517,6. Y.P. 5 -. 
SCOOP! Garrard Auto Slims. Brand new and boxed. 
Wired for stereo. Mono Cartridge. 
Note OUR price £6 only. P.P. 5/ 
SCOOP! Diodes -over 1,000,000 in stock. Ideal sub- 
stitute 0.A.81 Vision Detector. 
Note OUR price. £1 per 500. P.P. 2/ -. (In lots of 500 
only'. All guaranteed. 
SCOOP! Now available our Short -wave Receiver Mk. 
11 in kit form. A wonderful little set. Dry battery 
operated. Radio Australia received in Surbiton, Surrey, 
at reasonable strength. Coverage 3.5 Mc /s to 12 Me/ /s. 
11 Mcis to 30 Mc/s. Note OUR price, 42/- only. All 
components luny guaranteed. P.P. 2!3. 

O SCOOP! Record Player Amplifier. Product of National 
6 P.P. 5'6 Manutacturer 2 valve A.C. Mains. Output 3 watts. 
O P.P. +6 Comp ete with speaker, Output Transformer, Valves, 

Knobs, etc. Fully wired, tested and guaranteed. 
6 P.P. 4/6 Mounted on baffle board ready for cabin. 
O P.P. 4/6 Note OUR price, 50/- only. P.P. 3/6. 

SCOOP: Latest ! New Radiogram A.M. /F.M. V.H.F. 
O P.P. 3'6 Chassis. £12 15i -. P.P. 5 6. 

New manu : act ore. Dial 141 +n. x 4in. in two co "ours, 
O P.P. 5!- predominantly Gold. 200 -250 v. A C. only. Chassis 
O P.P. 5!- size 15ín. x 6)m. x 51in. high. Pick -up. Ext. Speaker. 
6 P.P. 5;- A.E. and Dipole Sockets. Five Push Buttons. Oil. 

L.W., M.W., F.M., and Gram. Tone Control. Fully 
aligned and tested. 1000 -1900 M; 200 -550 M.; 88- 
98 Mc /s. Valves EZ80 (rec.), ECH81, EF89, EABC80, 
EL84, ECC85. Speaker, elliptical loin. x 6in. to suit, 
15/ -. Alternative deign L.W., M.W., S.W., V.H.F. 
87 -100 Melt , Gram position -otherwise similar. 
£13/5/ -. only. P.P. 5'6. 

O SCOOP! TAPES. We are reducing our huge stocks of 
Paper, Acetate and Mytar. Ai! size,. Spare Spool also 
availab'e. Let us quote you at our expense. Special 
prices for lots of 1 doz. and over. 

O SCOOP! A limited number only. Tape Decks by 
B.S.R. Latest Model. A.C. 200/240 v. Brand new and 
boxed. Our price £61101- only. P.P. 4'6. 
Please send for complete list o1 Tape Decks. 
SCOOP! Microphones. Complete lead, Co /Ax plug, 
dynamic. Brand new. Our price 5/- only. P.F. 1/6. 

TRANSISTOR SECTION 
SCOOP! A first -class 2 waveband 6 Transistor Super -' 
het Chassis by world -famous manufacturer. Fully built, 
aligned, tested, guaranteed. Full coverage long and 
medium waves. Our price £4/4/- only. Suitable Speaker 
10/6. A few cabinets can be supp'ied at 22/6 each. 
Our price tor the Package Deal, £5/5/- only. 
SCOOP! As above, 7 Transistor. 
OUR price £4115!- only. Suitable Speaker 10/6. A very 
attractive Cabine-, 22/6. 
OUR price for the Package Deal, £5/14/- only 
SCOOP! As above, 8 Transistor. 
OUR price £5/4/- only. Suitable Speaker, 10;6. Cabinet 
(very attractive two -tone), 22/6. 
OUR price for the Package Deal, £61101- only. 
P.P. on all the above 29. 

SCOOP! Cartridge. L.P. 78 by famous manufacturer 
tor B.S.R., Garrard, Slimline etc. List price 351 -. 
Our price 9/6. P.P. 1/6. Brand new and guaranteed. 
SCOOP! Set of 6 Transistors and Diode. Brand new 
in presentation case with circuit. OUR price 15i -. 

SCOOP! Elpico Ma /or Stereo Amplifier -5 watts per 
channel -ideal Guitar Ampffier -A.C. on'y -facia in 
black /silver -brand new in maker's unopened carton. 
Guaranteed. List price £15/15/0. Our price f7/10 0. 
P.P. 4/6. 
Please send for our complete Amplifier lists. Hi -Fi 
equipment, the cheapest in the trade. 
SCOOP! 1964 Radiogram Chassis. STEREO 3 -wave 
bands, long, medium, short. 5 watts per channel. 6 
Valves. Latest Mullard. A.C. 200/250 v. Ferrite aerial. 
Glass dial, horizontal wording. Size 13m. x 4in. Aligned 
and calibrated. Concentric controls. Isolated chassis. 
Size 131ín. x 9in. high x 5in. deep. Product of Famous 
National Manufacturer. Brand new and boxed. Makers 
guarantee. 
OUR price £13/10/ -. List price £19/81 -. P.P. 5/6. 
Our Chassis List quotes prices -the keenest in the Trade. 
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! Transistor Tape Recorder. The best obtain- 
able by very famous manufacturer. Brand new. Boxed 
and guaranteed. Reduced from 12 gns. OUR price 
£7/10/ -. P.P. 3/6. Complete with Microphone, Tape, 
Batteries and Operational Booklet. Operation, pause, 
speed, wind /rewind, record /playback. Can be used in 
Any position- indoor or outdoor. 

L.K. ELECTRONICS (Victoria) LTD. 
27 OLD BOND STREET, LONDON, W.1. 
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ARE YOU TRAINED FOR 

1965 2 1966 ? 1967 ? 
Will automation or new techniques in Electronics replace you one day? 
DON'T TAKE CHANCES WITH YOUR FUTURE- DECIDE THAT 

YOU ARE GOING TO BE THE MAN IN DEMAND: 
Never before in history h. It been so easy and so inexpensive to train for 
rewarding career in Electronics, Radio and Television: 

SIM -TECH NOW OFFER THREE EXCLUSIVE HOME TRAINING 
COURSES. 

Anyone can afford these amazing tonnes- anyppe can understand this practical 
training -No complicated mathematics to bold you back -No old fashioned, 
obscure explanations to frustrate you! 
The lessons are CRYSTAL CLEAR. PRACTICAL, EASY TO MASTER AND 
1711E-Early leeeons make fundamentale dear even to the beginner, while other 
lessons will give you the practical "know -how" of an expert! 
Compete favourably with some courses coding very mueh morel By cresting 
a mass market through large vol-ime sales sad eliminating individual letter 
writing we are able to pass on these savings directly to yowl 
Each rouree is printed on extra large quarto size sheets and bound into one 
manual to simplify handling and distribution. 
Please select the conne most suitable for your requirements from the following: 
No. 1. RADIO COURSE. Fundamental tarts- ElectronsNonductore and 
Insulators -Radio Batteries- Olrcnite- Magnetism -Ohm's Law-Resistor 
Colour Code- Chart -What relator to use- Electro- Magnetism- Electro- 
magnetie Induction -Self Induction -Radiò Frequency Inductances -- Capacity 
Coup4pg -I.F. Transformers--Radio Colin -Radio - Capacitors-The Farad - 
Dielectric- Capacitor Colour Code -Alternating Current Theory A Filters - 
Reactance and Resistance -Charts to calculate Capacity Frequency and 
Indaotaéca -Handy Radio Formulae -Practical Aspects of Radio Servicing - 
Radio Valves- Teaneiator Theory -N Type Germanium -l' Type Germanium- 
Diode Action- Transistor Action -D.C. Stabilization -Transistor Bias Adjust- 
ment-R.F. Amplification-Superheterodyne Principles- A.V.C. -Power Sup- 
plies- Meters-- Muliitestera and Valve Testers -Point to Point Servicing - 
Signal Generators and Signal Tracers-Using an Oscilloscope for Servicing - 
Alignment- Amplifiers and P.A. Equipment -High Fidelity -Advantage. of 
Inverse Feedback -Speaker- Frequency Modulation -How to Obtain Radio 
Jobs. Plea for the complete course. ONLY 58 / -. Flue postage 1 /8. 
No. 6 ELBCTRONI08 COURSE. Includes most of the shove lessons pine L.C. 
and R. Combined Circuits-- Resonance Phenomenon- Behaviour at Resonance- 
How Meters Work-- Making a Voltmeter -Ohm meter Conecctions-Valvee- 
Electron Behaviour- Triceie- Characterietic Cnrvee -Power Supplies -Audio 
Ampllfers- Microphones- Resistance Coupling- Obtaining Grid Bine - 
Push Pull and Parallel -Phase Inverter Circuit -Radio Frequency Voltage 
Anptifen -I.F. and Multibaud Colla -- Detection- Receiver Circuits-Results 
of Frequency Mixing- A.V.C. -Electrode Oscillators--Quartz Crystals-- 
Radio Transmitter Clrvulte- Modulation and Tuning -Lines, Antennae and 
Radiation -Teat Equipment Using Meters -- Electrode Teat Equlpment- 
Thyratrone- Photo -Cell Equipment -Radio Compase-H.F. Heating- 
Electronic Shaping Circuits- Electron Microscope- Electric Strain Gauges - 
lnter- Communicators -Radio Servicing Techniques -Servicing Printed Circuits. 
Price for the complete course. Only 3916. Plus postage 116. 
Graduates of the Electronics Course can quality for a oertlaeste- details sent 
with each order. 
No. S. TELEVISION COURSE. Effect of Mis -adjusted controls- Pictures of 
various Milts- Service adjuatmente- Circuit Faults Indicated by a Poor 
Pattern- Finding Bad Valves by observing Picture Faults- Separate Channel 
LF. System- Intercarrler I.F. System Negative Picture-Interference- 
Antenna Principles and Practices- U.A.F. Tranemieelon Lines -Facts About 
the T.V. Signal to Help you in Service Work--Synchronizing Separator -T.V. 
Interference Aids -AR about Cathode Ray Tubes -Explanation of T.V. Circuit. 
-Video Detector -Video Amplifier -D.C. Restorer Circuit- Automatic Gain 
Control Circuits- Oscillators- Deflection Coils- Automatic Frequency Control 
fkuujti- Analysis of Stagger Tuned I.F. Receiver- Analyele of Three Inter - 
Carrier Type Receivers -The Vertical Deflection Circuit -The Horizontal 
Deflection Circuit- Waveforms -Schematics of various sections of a T.V. - 
U.H.F. Converter and Timers-T.V. Test Equipment and Alignment -Analysis 
of Various Problems. 
Price for the oompiete course. Only 36/ -. Plus postage 1 /6. 
UNCONDITIONALLY GUARANTEED TO GIVE COMPLETE SATISFACTION 
You must be convinced that this In the best value you have ever seen in Elec- 
teonic, 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 fora full seven days. 
IF YOU SEND CASH WITH ORDER WE WILL INCLUDE A FREE 70 PAGE 
Boom Tick on the coupon one book for each course ordered with full cash. 
RADIO SERVICING FAULT FINDING BOOR. TELEVISION FAULT 
BOOK. OSCILLOSCOPE BOOK. 
These free looks are authoritative, and loaded with Information. Would 
coat at least al- each if bought separately -by sending cash you reduce book- 
keeping and other costa, which savings we pass back to you) 

FREE TRIAL OFFER! 
Pay only 3/- per week if you wish. Clip coupon right now for this special offer. 
To: Sim -Tech Book Company, Dept. CW2, Osier's Mill. West End, Southampton. 
Hants. 

Please send the following courses fora full seven day's trial. 
No. I. RADIO COURSE. No. 2. ELECTRONICS COURSE. 

37/8, fns. postage. 41 / -, incl. postage. 

No. 3. TELEVISION COURSE. 
37/8, incl. postage. 

(Free trial customers tick only one please). 

If not delighted, I may return the course poet -paid without further obligation 
ea my part. Otherwise 1 will pay cash price OR 31- weekly until purchase 
pelee plus 2/6 service charge has been paid. 

Tick here if enclosing full purchase price. 
Please send me FREE. RADIO FAULT FINDING BOOK. 

T.V. FAULT FINDING BOOK FREE. OSCILLOSCOPE BOOK. 

tmdentand that you will refund this money In full If I am not tno ^;, satisfied. 
Overseas customers please send full amount (including lrela:L. 
NAME___ ._._._...- ._...._._ _......._......_......... 

ADD/11166 

County_ 

July, 1964 

Anatomy of a 

Superior 

Soldering Iron 
The Solon range of electric solder- 

ing irons includes 15 and 25 watt 

models for radio, Nand electronic 

equipment; 65 watt models for 

householdandworkshopuse. Larger 

models upto240wattalsoavailable. 

Select a 

LOk 
TRADEMARK 

Used in industry for over 30 years 
Obtainable from your usual radio or electrical supplier 

6 ft flexible 

lead with 

cordgrip 

Heats up 

from cold 

in 2f mins. 

Will give 

a lifetime 

of service 

25 watt 

model for 

radio work 

Heat 

concentrated 

in bit 

13 40F 

ON THOSE SAVE £££'s BATTERIES 
NOW YOU CAN RUN YOUR TRANSISTOR RADIO 
ETC., SAFELY OFF A.C. MAINS FOR INS A YEAR 
These Battery Eliminators are the ideal economical and 
safe way of running any TRANSISTOR RADIO, RECORD 
PLAYER, TAPE. RECORDER, AMPLIFIER, etc. requiring 
voltages shown. 
Types Available: 9 volt, 6 volt, 44 volt (single output). Size 
31 x 3 x Tin. PRICE 35/- each. P, & P. 2/9. 
9 v. + 9 v., 6 v. + 6 v., 44 V. + 44 V. (Two separate outputs). 
Size 3 x 3 x 21n. PRICE 42/6 each. P. & P. 2/9. 
All the above units are completely isolated from mains by 
double wound transformer ensuring 10096 safety. 

ALSO AVAILABLE MAINS UNITS supplying 
either 12 v. or 1,6 v. output as required for BBC 2. 625 
T.V. Booster Chits. PRICE 40/- each. P. & P. 2/9. 

LISTEN 

a 

ü 

TO THE WORLD , 
i - 

=' ÿ.qß` 
r/ 

4. r. w 
e- 

on TELSTAR our I -VALVE 
SHORT WAVE RADIO 
Receives speech and music 
frIncluom 

dal es 
l over 

valve 
the 

and 
world. 

one 
Price 

covering 40 -100 metres. Can 
be extended to cover 10-100 
metres. Can be converted to 2 
or 3 valve and all -mains 
speaker use. Total Building 
('cots 35I- P. & P. 2/ -. 

THE R.C.S. PERSONAL SET 
For Private Listening 

little set, with built -in 
aerial bringing in medium wave 

volume. Sturdy case. 
21 X 31 x lin. Fits into the 

the hand. Drilled chassis colour 
easy assembly. Total Building 

earpiece) 3n / P. & P. 
2/ -. 

ihc 1` An amazing 
ferrite rod 
at wonderful 
Size only 

N palm of 

Iry 
coded for 

. Costs (including 

All parts available separately. Send S.A.E. for free latiout plans 
and parts lists of any of the above sets. 

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

r......_ T..1e .,.a ,nv,n.1 
M 
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BOOKS REVIEWED 
RADIO, TELEVISION AND ELECTRICAL REPAIRS 
Edited by Roy C. Norris; published by Odhams Books Ltd. 
576 pages, 6in. x gin. Price 50e. 

THIS is the fourth edition of a well -known pub - 
lication, but is by no means a rehash. A team 
of eight specialist contributors, under the 

guidance of Roy C. Norris, Technical Editor of 
" Electrical and Radio Trading ", has completely 
rewritten the work. 

The subjects range from water heaters, domestic 
appliances and electrical installations, through 
radio and TV adjustments and repairs to the latest 
u.h.f. innovations that pave the way to colour-- 
and there is even a section specially prepared to 
explain the various colour TV systems. Also 
included is a comprehensive section on the 
se-vicing of gramophone and tape recorder 
mechanisms. 

Whether the handyman wants information on 
electrical wiring, bench work, power supplies or 
refrigeration, or the practising engineer requires to 
brush up his knowledge of current techniques of 
radio and television repairing, an authoritative 
reference will be found in this comprehensive 
volume. 

There are thirty chapters, each a dozen pages 
long, an initial table of abbreviations and symbols 
and an index that runs into five pages of small 
print. In the 576 page work there are no less than 
470 illustrations. 

It is perhaps on this last point that the reviewer 
might find cause to carp. There is a curiously old - 
fashioned flavour about the drawings and their 
presentation. No photographs have been used. The 
very annoying habit of omitting component 
values from circuit diagrams has been retained, 
except in the fault- tracing section. 

But this is a minor defect in an ambitious pub- 
lication that should not be absent from the book- 
shelf of anyone, amateur or professional, who is 
concerned with radio, television or electrical 
repairs.- B.R.G. 

SHORT WAVE AMATEUR RADIO 
By J. Schapp, PAOHH. 160 pages, 5; x 8 =, in. 7 fold -out 
diagrams. Price 21s. 

Published by Philips Technical Library. U.K. Distributors: 
Cleaver -Hume Press Ltd. 

THIS book is not a handbook which could be 
described as essential for experienced amateurs, 
nor is it a basic book for the novice, but tends 

to steer a middle course. Unfortunately, in a small 
volume such as this it does, of necessity, only offer 
a very brief discussion on the various technical 
aspects of amateur radio. 

It omits any great discussion of single sideband, 
a mode which is becoming increasingly popular, 
and also makes no attempt at v.h.f., this being 
described as outside the scope of the book. It is 
felt that this book has a limited appeal on the 
British market although had values been included 

with all the circuits shown it might well have 
proved more useful. The preface warns that this 
is not an extensive practical manual and the brevity 
with which it deals with some topics may be judged 
by the fact that transmission lines are dealt with 
in two pages. 

At the back are pull -out circuit diagrams of two 
transmitters and two receivers. The wire for the 
coils is not specified in s.w.g.. but in actual 
diameter in millimeters. Although there are no 
layout diagrams and few constructional details 
there are photographs of the equipment, which 
would prove handy to the would -be constructor. 

There are a number of useful appendices con- 
tained in the last twenty -eight pages. Included 
amongst these are bandspread calculations, coil 
calculations. amateur abbreviations, and an 
abridged version of the list of countries prefixes. 
D.G. 

DIODE CIRCUITS HANDBOOK 
By Rufus P. T . 128 pages, 84 x 5# in. Price 185. 

INTRODUCTION TO ELECTRONIC SERVICING 
By J. A. Stanley. 160 pages. 8# x 5# in. Price 24s. 

Both books originally published by Howard W.' Sams á Co. 
Inc., Indiana, U.S.A. Published and distributed ill the U.K. 
by W. Foulsham & Co. Ltd. 

r HE diode is perhaps one of the simplest com- 

1 ponents to he found in the world of wireless 
and electronics. So simple, in fact, that many 

people tend to regard it as merely a glorified cat's 
whisker. It's the "small thing with two wires 
and asked to name some uses of a diode, the 
average reader might reply; "rectification, detec- 
tion and ... ? " 

For these who. like the writer, have sadly under- 
estimated the humble diode a book has been 
written and in it Mr. Turner describes not two, but 
nearly a hundred uses for a diode. Not only 
describes them but furnishes with each a practical 
circuit diagram complete with values. Still not 
convinced? Then, let's flick through a few pages 
entirely at random, and see just how versatile arm 
useful these "things with two wires" are: - 

Page 35 shows two circuits, one of a c.w. trans- 
mitter and the other a 'phone transmitter. The 
valve line up -one diode. A diode capacitor 
memory cell is depicted; again only one diode 
is necessary. One could jump about the book and 
name circuits to suit all takes. The photo diode, 
tape or punched card reader, a `grid " dip 
oscillator (yes only one diode for this too) an a.f. 
milliameter, a diode matrix to name just a few. 

In case some readers are still thinking in terms 
of " cat's whiskers ", Mr. Turner includes many 
circuits which use the newer Zener diodes, tunnel 
diodes, and a newcomer called the Varactor. a 
device whose capacitance is dependent upon the 
voltage applied to it. A snag which might arise is 
the availability in this country of the particular 

continued on the following pcge 

www.americanradiohistory.com

www.americanradiohistory.com


156 PRACTICAL WIRELESS July 1904 - 

A SIMPLE R.F. AMPLIFIER 
THIS unit is primarily intended for use with 

those domestic receivers which cannot be 
provided with an efficient outdoor aerial. It 

consists of an untuned radio frequency amplifier 
which can appreciably improve the medium and 
long wave performance of the usual four stage 
type of superhet receiver. The amplifier will also 
prove to be useful for most crystal sets and t.r.f. 
receivers. 

The circuit is exceptionally simple and construc- 
tion should therefore present no difficulty to less 
experienced constructors. Of course the usual care 
must be taken when soldering the transistor and 
when connecting the battery since errors will 
almost certainly destroy the transistor. 

Economical Power Consumption 
The circuit is very modest with respect to power 

supplies and works efficiently when taking a 
current of about 1mA from a 4 +V torch battery. 
With long and therefore more efficient aerials the 
amplifier may tend to overload the receiver when 
it is tuned to powerful stations. It is thus necessary 
to be able to adjust the gain of the amplifier and 
this is achieved by reducing the current flowing 
through the transistor by means of VR1. 

Connecting to the Receiver 
With most receivers there will no difficulty in 

connecting up the amplifier. However very great 
care must be taken when dealing with receivers of 
the a.c: d.c. (all mains) type. In such cases ensure 
that the neutral wire of the mains is connected to 
the chassis and also that the earth and aerial 
sockets of the receiver are isolated from the chassis 
via suitable capacitors. It is also advisable to dis- 
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Fig. i: The simple transistor circuit. 

connect such receivers from the 
when connecting the amplifier. 

Performance 
It is difficult to give an exact idea of the 

improvement likely to be noticed, as so much will 
depend on the particular receiver and aerial in use 
with the amplifier. 

The amplifier has been tested with receivers other 
than the domestic type and this example of a test 
on a communications receiver may be of interest: 

National 9 Valve superhet, 8ft. indoor aerial, 
time 11 p.m., medium wave band: 26 stations 
readable without amplifier: 51 stations readable 
when the amplifier was added. The results of this 
test were checked carefully and there is no error. 

mains supply 

BOOKS REVIEWED 
-continued from previous page 

diodes indicated since this book is of American 
origin. Any reputable stockist would perhaps 
advise as to British equivalents, and of course, it is 
possible to send to the U.S.A. for the diodes with 
the happy knowledge that postage would be 
reasonably cheap. 

Other than bearing this one point in mind the 
book would appear to be a useful addition to any 
Library. Since the majority of the circuits contain 
only one or perhaps two diodes the book should 
appeal to experimenters with a limited budget. 
Indeed, there is a separate chapter entitled 
" Experimenter's Circuits ", which would be ideal 
for readers whose interests lie in this field. 

WRMNG a book strictly for a novice is no 
light task, especially when the subject is on 
a highly technical topic such as a branch of 

electronics. It is one thing for an author to be 
knowledgeable and highly skilled, but to write 
clearly and concisely so that a raw beginner will 
fully understand is a very different kettle of fish. 

In " Introduction to Electronic Servicing for the 
Beginner ", Mr. Stanley has proved beyond any 
shadow of doubt that he is able to write with great 
clarity and simplicity and in such a way that any 
novice will find it a very difficult task not to 
understand. 

This book is thoroughly recommended and is 
excellent in every way. It takes the novice gently 
by the hand and guides a good reliable solid path 
through both theory and construction. It is 
profusely illustrated, and gives both circuit 
diagrams and actual drawings. When a new section 
or extra components are added, the existing wiring 
is shown " ghosted " and the new additions are 
shown clearly in black. It teaches how to read a 
circuit diagram, and .by the excellent methods 
mentioned gives full details for the construction of 
a power unit, signal tracer, multimeter, and super - 
het tuner, together with full details of how to use, 
how to test, and how to repair. Although the price 
is 24s., there can be little doubt that it is a bargain. 

The book is of American origin, but no risks are 
taken due to differences in electronic practice, and 
a two and a half page introduction is especially 
written for the benefit of British readers. 
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The SKYROVER 
Controls: Waveband Selector. 
Volume Control with on /off 
Switch, Tuning Control. In 
plastic cabinet. size 10 x 6¢ x 3¢ 
in. with metal trim and carry- 
ing handle. 
Can be 
built for £10.19.6 5j_ & P. 

11,P. Terma: 22/- deposit 
and II a. at 211 -. 

The SKYROVER 

Offer the Finest Value to 
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 
and SKYROVER DE LUXE 

GI:NERAI. SPECIFICATION: 
7 transistor plus 2 diode superhet, 6 waveband portable 
receiver. Operating from four 1.5 v. torch batteries. 
The SKYROVER and SK] ROV El: DE LUXE covers the 
full Medium Waveband and Short Waveband 31 -94 M, 
and also 4 separate switched band -spread ranges. 13M 
16M. 19M and 25M, with Band Spread Tuning for accur- 
ate 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 Dom our easy to lollow, stage by stage 
instructions. 
S 1'í'C'1 FI('A'nION: 
Superhet, 470 Kc /s. All Mol lard 'transistors and Diode. 
Uses 4 -U2 batteries. 5in. Commit Magnet P.M. Speaker. 
Easy to read Dial Scale. Band Spread 'tuning. 
5110 MW Output. Telescopic Aerial & Ferrite Rod Aerial 
L %AVi,:BAND l'UVi:ItAGP.: 160 -579M; 31 -94M and 

.Band Spread on 13, 16, lu and 25 metre Bands. 

DE LUXE 
Tone Control Circuit is incorporated, with separate 
Tone Control in addition to Volume Control, Tuning 
Control and Waveband Selector. In a wood cabinet 
size 11¢ x 6¢ x 3in.. covered with a washable material 
with plastic trim and carryinz handle. Also car 
aerial socket fitted. 
Can be built for 
P. & P. 5/ -. 
ILP. Terms: 26/- deposit and 11 rnnli's. at 24/6. 
Data for each recei'er 2/6 extra. Refunded if you pur- 
chase the parcel. Four U2 batteries included FREE. 
All Components Aratlable Separately. 

f 12.19.6 

The "REALISTIC" Seven 
* 7- transistor Superhet. * 350 in lliwatt 
output into 4in, high flux speaker. 
* All components mounted on a single printed circuit 
board, size 59 x .-- 
p¢.linet 

. 

corn- n one /` 
5 assembly- ! * Plastic cabinet 
with carrying 
handle, size 7 x 10 

Blue IGreY - 
or all Grey. * .am. y _ 
Easy to read dial. 
* External socket ""°- J*:...,_ s. 
for car aerial. 
* I.F. frequency 470 Ke/s. * Ferrite rod 
internal aerial. Operates from PP9 or 
similar battery. * Full comprehensive 
data supplied with each receiver. * All 
coils and I,F.'s etc. fully wound ready for 
immediate assembly. 
An Outstanding Receiver. LASKY'S 
PRICE for the complete parcel including 
Transistors, Cabinet, Speaker, etc., and 
Full Construction 15.19.6 Data. Can be built for i, P. & P. 4/6. 
PP9 Batt, 3/9. Data and Instructions 
separately 2/6. Refunded If you purchase 
the parcel. 

The "Sixteen" Multirange METER KIT 

REALISTIC SevenDELUXE 
With the same peciflcation au standard 
model -PLUS a superior wood cabinet 
in contemporary styling. ALSD a full 
vision circular dial. 

FOR ONLY LI EXTRA 
P. & P. as std. model 

This outstanding meter was featured by Practical Wireless in 
the Jan. '64 issue. Lasky's are now aale to otter the complete 
kit of parts as specified by the designer. 
RANGE SPECIFICA'T'ION: D.C. volts: 0- 2.5- 25 -50- 250 -500 at 
20,000 fi/V. A.C. volts: 0- 25 -50- 250 -500 at 1,005 li /V. D.C. current: 
0 -500.A, 0- 2.5 -50 -230 mA. Resistance: 0- 2,00011. 0- 200kR, 0- 20Mí1. 
Basic movement: 401.1A f.s.d. moving coil. With universal shunt 
full scale deflection current is 500.A. Size /finish: Black plastic 
case. 31 x 51 x 1í1n. 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. soc- 
kets for test lead plugs. Power requirements: One 15V. and one 
1.5V. batteries. Complete with all parts and full construction 
details. 
Data and circuit available separately 2/6 refunded if all parts 
bought. Pair of flatteries. 2/5 extra. 

LASKY'S PRICE /5.19.6 &P, 5L1'. Terme: 211- deposit 
P. 1 month. al : 21 

.rut 

Ready Built BOY'S TRANSISTOR RADIO 
2 transistor pocket radio. In attractive plastic case. Size only 4in. x 
2AIn. x lin. Fitted with Bin. loudspeaker. Socket for personal earpiece 
and telescopic aerial. Works from single PP3 type battery. Fully 
tunable over full medium waveband. Supplied complete with earpiece, 
telescopic aerial, carrying purse and 9 -vola tatters. Ideal Birthday 
present. I..1SKY'S PRICE 42/- POST FREE. With all accessories. 
6 Transistor pocket radio fully built in, plastic case, 4in. x 211n. x lin. 
with 2lin. speaker. Uses single PP3 type battery. Supplied complete 
with personal earpiece and leather case. 'tunable over full medium 
waveband. 1..1SK1 "S PRICE 19/6 POST FREE. With all accessories. 

TAPE SPLICER OFFER! By famous manufacturer. All metal nickel 
plated construction with separate razor blade- securely clamps tape 
while splicing. Listed at IRS. LASKI'S PRICE 14/6 POST' FREE. 

E.M.I. 4 -SPEED RECORD PLAYER 
New, unused and individually boxed fitted with lightweight 
pick -up with ACOS G.P. 73/2 stereo cartridge. Cabinet space 
required 13'. x 12; s Ctn. A Sin. metal turntable is fitted. 
For use on 200 /250 volt A.C. Mains, with Auto -stop. The 
,I nrr e, ,;ici irlgr will play ;ill r' lies of Mono Records, 70's. 
I. i - . I. I, ". F' LP/78 Mono cartridge will , difference in cost. 

LASKY'S PRICE 79/6 P. & P.3 /6exlra. 

207 EDGWARE ROAD, LONDON, W.2. i 33 TOTTENHAM COURT ROAD, W.1 
Near Praed St. PADDINGTON 3271.2 i Nearest Stn., Goodge St. MUSUEM 2605 
BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept. P.W., Edgware Rd. 

THE 

"SPRITE" 
Can be built Ior 

79'6 
P. & P. 3/6 extra. 

* Six- Transistor Superhet Miniature Per- 
sonal Pocket Radio. * Long and Medium 
wavebands. * Ferrite Rod aerial. * I.F. 
Frequency 470 Kc /s. * 31n. Speaker. 
* Printed circuit 2; x 21n, * Slow Motion 
Drive. * In Plastic Case. Size 4 s M x lin. 
In order to ensure perfect results, the 
SPRITE is supplied to you with. R.F. and 
I.F. stages. Driver and Output stages 
ready built with all components mounted 
on the printed circuit. The SPRITE pre - 
assembled, plus cabinet, speaker and all 
components for final construction, 79/6 can be built for: - 
P. & P. 3/6 extra. Data and instructions 
separately 2/6. Refunded If parcel is pur- 
chased. Real calf leather case, ,b.iststrar, 
personal earphone and case for earphone 
und battery 12/6 the lot extra. Make no 
mistake this is a SIPI:RIIET receiver 
of genuine commercial quality. It is 
not a regenerative eirru ii. 

AUTO. RECORD PLAYER 
II.M.V. 45 r.p.m. AUTOMATIC RE- 
CORD PLAYER. Designed to take only 
45 r.p.m. 7fn. discs. Will play up to 8 auto- 
matically. Fitted with lightweight pick- 
up and crystal cartridge, mounted on a 
plinth. For 200 /250 v. A.C. mains. Size 
approx. 10 x 10 x 5in. 
LASKI'S PRICE 59/6. P. & P. 3/6 extra. 

GUITAR PICK -UP 
Crystal -high imp. Size only I i a I x lIn. 
(lips t.o finger board -no screws Complete 
with cable. 
I..1SIC1'S PRICE 15/11. P. & P. 1 /-. 

1152 3 FLEET STREET, LONDON, E.C.4. 
ie' phnne: Fleet Street 1h:í1. 

Open all day Thursday. Early closing Sat. 
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METRES 4 
The thrills of VHF Amateur Radio 
can now be yours for as low as 36/6, 
complete kit (by post, carriage and 
Packing, 2/6 extra). Tuning range 
70-150 Mc /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. Martins Gate, Worcester 

A.R.R.L. RADIO AMATEURS 

HANDBOOK 1964 
New Edition 361 -- Postage 2 /c, 

Understanding Amateur Radio, new ed. 
by A.R.R.L., 19 / -. Postage 1/ -. 
World Radio and T.V. Handbook 1964 
by Johansen. 22/ -- Postage 1 / -. 
Amateur Radio Call Book 1664 by 
R.S.G.B., 4/8. Postage 6d. 
British Translator Directory, by Bradley. 
8/6. Postage 6d. 
Mollard ReterenceManual of Transistor 
Circuits. 12/6. Postage 1/ -. 
R::dio Valve Data by Wireless World. 6 / , Postage 9d. 
Know Your Oscilloscope, by P. Smith, 
20/ -. Postage 1 / -. 
Transistor Circuits for Radio Controlled 
Models, 7/6. Postage 6d. 

UNIVERSAL BOOK CO. 
12 Little Newport Street, London, W.C.2 

(adjoining Lisle Street) 

July 1'164 

MINIKIT 
A precision set of tools 
comprising of side cutter, 
round, snipe and fat nose 
41' tools. Handles P.V.C. 
coated for comfort. 

Complete in plastic 
wallet 30e. plus post and 

packing 2s. 6d. 

WIRE STRIPPER 
A tool designed for home and work - 
shop use. Easily adjustable for a 

large range of wires. Heavily plated 
with plastic coated grip end. 
Price 4s. 6d. plus post & pkg. 9d. 

MONEY BACK GUARANTEE 
HOWLEY TOOL TRADING Co. Ltd. 
Howley T Howley Lane, 
Warrington, Lancashire, England. 

RETURN-OF-POST SERVICE 
We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt. Hire purchase orders are subject to slight delay but this is kept to the absolute minimum. 

P.W. GUITAR AMPLIFIER 
Detailed list available for the amplifier described in May issue 

GUITAR LOUDSPEAKERS 
GOODMANS Audiom Si 12ín. 15 watts 29.2.8; Audiom 61 121n. 
33 watts 

Wí2 /EG 121n. 15 watts 210.10.0; W15 /EG 
15in. 20 watts, 217.10.0. 

SPECIAL LOUDSPEAKER BARGAINS 
E.M.I. 13 x Bin. Elliptical, 10 watts, 3 ohms., 39/6. P. & P. 2/6. RICHARD ALLAN 121n. 5 watts, 3 ohms 27/6. P. de P. 2/6. 

STEREO COMPONENTS 
Morganite ganged potentiometers as specified for the Mullard circuits. * Log /Anti -Log, 560k, 1 meg.. 2 meg. * LogFLog, 50k. 
250k, 1 meg., 2 meg. * Lin/Lin 250k, 500k, 1 meg.. 2 meg. All 10 /8 each. Postage extra. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS 
ALL POST FREE 

Rire Purchase 
Cash Prioe Deposit Mthly /Pmts. 

RECORD CHANGERS GARRARD AUTOSLIM 
(Mono PU) 26.17.6 21.12.6 6 of 21 GARRARD ATJTOSLIM 
De -luxe AT6 (Mono PU) .. £11. 9.0 £2. a0 12 of 16/11 GARRARD AUTOSLIM 

B.S.R. (UA14 
(Stereo/Mono 

Mono Pí7) 2615.0 £1.1Ó.Ó 
12 

of 1£1 B.S.R. UAI4 Monarch 
S S (B 7 £7121 

1B.R 

ATC Morio PU) .5.0 21.18.0 6 0l £.2.0 B.S.R. UAIS 
(TCBS Stereo/LF /78) .. - 28.15.0 £2. 6.0 8 of 61.4.0 

Many of the above can be supplied for stereo working. See oar 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: 
FMTI, 26.12.6: FMT2 (less power), 27.15.0. FMT2 (with power). £9.12.6; FMT3 (legs power), 29.9.6. FMT3 (with power), 211.7.8. Mercury 2. 210.14.6 JTV /2, 214.12.6. Rire Purchase Terms available. Ask for list. 

OUTPUT TRANSFORMERS 
GILSON: W0696Á W0696B. 50/6, post 2/6, W0892 62/3, post. 2/9. 
W0767, 27/ -, post 1/6. W01796, 57/8, post 2/6. W1796Á, P7/6, post 2/8. 

/-. PARTRIDGE: P3607, 75/ -. post 2/9. P4131, 75/ -. post 2/9. PARMI1KO: P2829, 4e /9; P2642. 47/3: P2643, 49/9. All plus post 2/9 
P2641, 30 /9. post 2/ -; P2028. 16/9. post 2/ -; P2932,. 431 -. post 2/6' 

MAINS TRANSFORMERS 
GILSON: W0741A, 83/ -, post 4/ -; W0839, 48/9, post 2/9; W01328, 
50/6, post 3/6; W01288, 58/ -, post 3/6; W01568, 80 /-, post 4/6; W01341 Choke, 38/-, post 2/ -. PARMEKO: P2631. 37/ -. poet 2/9: P2630, 57/3, post 3/3; P2644, 
80/ -, post 4/ -; P2930, 43/ -, post 3/ -; P2931, 59/8, post 3/3. 

SPECIAL OFFER I : STEREO CARTRIDGES 
RONF,TTE 105 Stereo /Mono Cartridge. Complete with fixing 
bracket and styli. List 59/4. OUR PRICE 23/6. Post Free. 

ILLUSTRATED LISTS 
Illustrated lists are available on LOUDSPEAKERS, TAPE 
DECKS, TEST GEAR, GRAMOPHONE EQUIPMENT. AMPLI- 
FIERS. Any will be sent free upen request. 
',AMPLIFIER KITS 
We have full stocks of all components for the Mullard 510, 
Mullard 3-3. Mullard 2 and 3 Valve Pre -amp. Mullard 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. Pest free. 

LATEST TEST METERS Rire Purchase 
Cash PrIoe Deposit Mthly /Pmts. 

AVO Model 8 Mark 11 .. £24. 0.0 24.16.0 12 of 21.15.2 
AVO Model 7 Mark H .. £21. 0.0 £4. 4.0 12 of £1.10.10 
AVO Multlminor Mark 4 .. 29.10.0 21.18.0 12 of 14/4 
T.M.K. TP10 .. .. .. 23.19.6 £1. 3.6 3 of 21,2.0 
T.M. K. TPSS .. .. 25.19.6. 21.15.8 3 of 21.11.4 
T.M. K. Model 500 ., 28.19.8 21.15.6 12 of 13/8 
TAYLOR MODEL 127A .. 210.10.0 ál2. 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 models from current pro- 
duction -not to be confxsed totlh Government Surplus. 

TAPE RECORDING EQUIPMENT 
TAPE DECKS Hire Purchase 

ALL CARRIAGE FREE. Cash Price Deposit Mthly /Pmts. 
COLLARO S'L'UDIO, leatest 
model,Two truck. Bradmatic 
Bleeds .. . 2l0.19.6 £2. 3.6 12 0l 16/4 Four Track. Marriott !leads 217.17.0 23.12.0 12 of 28/2 

MARTIN TAPE AMPLIFIER KITS 
Tape Amplifiers 
For Collard 8311 -V 2 -Track £11.11.0. 8311 -4 V 4 -Track 212.12.0. 
Tape Pre- Ampllllers 
For Collaro 9312 -CP 2 -Track 28.8.0. 8312 -4 -CP 4 -Track 29.9.0. 

Deck, 
Drop t 

91.11.6. 
hrouch assembly for mounting 8312 Pre -Amp under Collaro 

Cafier, rry£5.ing 
5,0. 

Cases with speaker. For Collaro Deck and 8311 Ampli- 

H.P. TERMS available on decks, amp. and cases. Ask for quote. 
MLJLLARD TAPE PRE -AMPLIFIER KIT 

We stock complete kits and all separate components for the 
Mullard Tape Pre -Amplifier. Fully detailed list available. 

HI -FI LOUDSPEAKERS 
GOODMANS: Axiette Bin., 25.5.7: Axiom 10in., 26.5.11: 121n. 
Axiom 201. £10.17.4. 121n. Axiom 301 215.4.6. 12in. Audiom 

1 Bass, 29.2.8: 12n. Aud-loas 61 Bass, 214.7.8: Trcbax 
Tweeter 26.10.2: X05000 Crossover unit. 22.0.11. 
WHITELEY: 11FI010 10ín. 27.7.0: HF1012 101n.. 24.12.0: 
HP816 8in., 20.8.0: T8í6 8th., 25.19.6: TIO Tweeter, 24.12.0; T350 
Tweeter 21.12.3: CX3000 Crossover unit, £1.1.3: CX 1500 
Csemsover unit, £2.2.0. H.P. Terms available on all speakers. 

* TERMS OF BUSINESS 
Cash with order or C.O.D. We 
charge C.O.D. orders as follows: 
Us, to £5 minimum of 4/2. Over £5 
and under £10, 2/8. Over £10, no 
charge. Postage extra on CASH 
order under £5 except where 
stated. Postage extra on over- 
seas orders irrespective of 
price. 

CLOSED FOR ANNUAL HOLIDAYS: AUGUST IST TO 22ND 

WATTS RADIO 
(MAIL ORDER) LTD. 

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 C. Service charge 5 %. 
minimum charge 10 / -. Six 
months: Deposit 5/- in the E 
Service charge 71 %, minimum 
charge 19 / -. Twelve months: 
Deposit 4/- in the C. Service 
charge 10 %, minimum chase 
Set -. 
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TEST GEAR 

accessories 
Part 6 BY C. MACKAY 

CONTINUED FROM PAGE Iii OF THE JUNE ISSUE 

MOST 
experimenters will have in their 

1 workshop at least a good multimeter. A 
signal generator or grid -dip meter, possibly 

a bridge and an audio oscillator may also be 
available, and nowadays many of these individuals 
even own an oscilloscope. 

However, there must be few experimenters who, 
at one time or another, have not wanted to take 
voltage or current readings at two different points 
in an experimental set -up and thus found that one 
multimeter is just not enough. 

Although they have spent a larg.: amount of 
money on, say, an oscilloscope, they are usually 
most unwilling to fork out an extra £2 for a low 
sensitivity though highly accurate second multi - 
meter. 

This kind of meter can be of the 1,00011 per volt 
type (1mA f.s.d.) and, in conjunction with pre- 

0 01 

Á00 200 I5 
500 300 100 50 

0.2 
I 

25 20 

0.3 O4 

I I 
15 10 7.5 

cision shunts and droppers, can give a 
result of as high an accuracy as one's good 
(say 20,00052 per volt) multimeter-pro- 
vided that care is taken to use this second 
meter in such a way that it does not 
noticeably affect the circuit conditions. 

The circuit of a suitable multimeter 
built by the author is given in Fig. 22a. 
The meter used was of the ImA f.s.d. type 
with an internal resistance of 10012. 

If a meter with any other value of 
internal resistance is employed R7 

Ri Ri 
becomes and R8 becomes - -. 

99 9 

Seven ranges are available: 0 -1mA d.c., 
0 -IOmA d.c., 0 -100mA d.c.. 0-1V d.c. 0 -10V 
d.c., 0 -100V d.c., 0- 1,000V d.c. 

CONTINUITY /INSULATION TEST 

No facilities are included for the measurement 
of a.c. voltages and currents as the "good" multi - 
meter is generally adequate. 

As shown above, a range for testing insulation 
and continuity is provided, though no separate 
calibration scale was given for this range. How- 
ever, if required it could be calibrated as in 
Fig. 22b. 

Good quality 1% tolerance components must be 
used for R1 -R4, R7 and R8. 

In order that the overall accuracy of the com- 
pleted instrument should be maintained as high 
as possible the author advises that the shunts (R7 
and R8) should be bought and not made up. These 
can be purchased at a reasonable price from the 
Planet Instrument Company, which advertises 

RI IMS2 1 %, IW 
R2 100kS2 1% COMPONENTS LIST 
R3 IOW I% FOR FIG. 22a 
R4 I kt2 I% 
RS 1k52 wirewound 
R6 3,900iì 10% 
R7 I I I I S2 1% wirewound 
R8 II-11 t1 I% wirewound 
MI Moving coil meter. ImA f.s.d. Internal 

resistance 100n 
S I I pole, 8 way, 2 bank wafer switch 
BI 4.5V flat battery 

Miscellaneous: 
Two terminals, one red, one black. 

Fig. 22a (left) t A multiméter circuit os used by the author; 

b (below): calibrations for on ohms scale. 
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regularly in this magazine. R6 is for adjusting 
the meter to read full scale on the resistance range 
with the input terminals shorted out. 

MOUNTING THE METER IN ITS CASE 

The case used by the author was a rejuvenated 
wooden box used for protecting a large mains 
transformer in transit. Virtually any case, wooden, 
plastic or metal, can be used. If it is metal the 
terminals, which can be spade terminals or wander 
plug sockets, should be well insulated from the 
box. The matter of the cabinet will therefore be 
left to the ingenuity of the experimenter. 

A few suggestions worth some consideration are 
using biscuit or sweet tins, lunch boxes (metal or 
plastic), Oxo cube boxes or baking tins with a 
separate aluminium baseplate. 

This unit can be easily and completely con- 
structed for under £2. 

USING THE "SECOND" METER 

If this meter is placed across a circuit wherein 
the current flowing is of the same order as that 
which will be taken by the meter itself, the extra 
load imposed upon the circuit by the meter will 
completely change the circuit conditions and all 
readings taken by the meter will be inaccurate if 

H.T.+ O55mA 

,005mA 
0.5mA 

20000 r R2 nIv 

R3 

R1 
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Fig. 24: "Cause and effect measurements" where a pair 
of meters is indispensable. 

be greatly reduced (owing to the increased current 
through RI) and the error will be so great as 
to make the reading quite useless. 

The reader by now, will probably be wondering 
why a meter of this sort has ever been used at all. 
The reason is that these meters can be used for 
voltage measurements where the current taken by 
the meter does not affect the performance. They 

may also be used for 
current measurement so 

A HT+ long as the current to be 
measured is high enough 
to give a readable read- 
ing (usually 5'; of f.s.d. 
is enough). 

TWO METERS INDIS- 
PENSABLE 

An example of a circuit 
test where two meters 
are indispensable is given 
in Fig. 24. Here, it is 
desired to measure the 
amplification of a tr::xle 
valve with a given anode 
load. The "good" meter, 
which draws a low cur- 
rent, is used to measure 
the anode voltage, while 
the low sensitivity meter 
is used to measure the 
input voltage, which is 
adjusted by means of Rl, 

a potentiometer attenuator. 
The low sensitivity meter is also highly 

satisfactory for the measurement of current. For 
example, this meter could have been used to 
measure the anode current accurately in Fig. 23. 
As the anode load resistance would only be 
increased by perhaps one part in two or three 
thousand. the results obtained with the meter in 
that position would be most accurate. At the 
same time the "good" meter could be used for 
voltage measurement on the anode as in Fig. 23h. 

This relatively simple meter will be found to 
be invaluable to the experimenter if it is used with 
only a little forethought. The instrument is of a 
well -tried and thoroughly reliable design and will 
give many years of reliable service. 

(b) 

Fig. 23 (a): An audio amplifier; (b) measuring with a 20k 0/V meter; (c) with a Ik0 /V 
meter. 

not completely false. 
A meter which draws only say, 50µA, therefore, 

will not have nearly so drastic an effect as will 
one which draws I mA. 

This can be seen more clearly in Fig. 23a. Here, 
a valve, VI is drawing 0.5mA from the h.t. + 
supply. In Fig. 23b a 20,0000 per volt meter is 
connected across point A and chassis in order to 
measure the anode voltage. This meter will draw 
only 0.05mA from the circuit and the error of 
the reading will be only because the current has 
increased from 0.5mA to 0.55mA. 

In Fig. 23c, a 1,00052 per volt meter is connected 
between A and chassis. As this meter takes its 
maximum current of 1mA, the anode voltage will 
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TRADE ENQUIRIES RADIO CLEARANCE LTD 
Telephone: U sum 

9188 

INVITED YRS. 

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE 

27 TOTTENHAM COURT ROAD, LONDON W.I 

ANOTHER SCOOP- 
LIMITED QUANTITY ONLY 

Don't miss a chance like this! 

The " Minigram" Transistorised Record Player 
1 I :.,'f t' ithiS 

Ready-built amplifiel with isms 
lirst -grade Mallard transistors. 

flays 45 R.P.M. pop records. 
Built -in automatic stop. 
Lightweight and portable. 
Instruction leaflet supplied. 
Crystal pick -up with expendable 
Stylus, GP:19 Type. 
Operates from a 5V hattery(3 /9 ext.) 
Available in two colours-cream/ 
rod or cream /blue. 

A rein "FAMILY FAVOURITE ". 
Ideal for Teenagers. 
l'or use ANYWHERE. 
Hours of amusement for the 
younger members of the family. 
Assemble one of these amesing 
Players in less than 30 minutes: 
supplied in 3 complete units with 
only 10 connections to make. 
Apin xi mate dimensions 9x81 x41n. 

/ 
A Motor and pick -up deck (2/3 P. & l'.' 39/6 ONLY 79 6 
B Heady -built 9- transistor amplifier, complet, 35 the complete Pc]igs. 

with volume rmtrol and L'speaker (21- RAI, . I- (plus 5/- P. & P.) 
Portable l :',ne case with handle, and or any unit sold 
expanded n: Fret. 12/- P. & P.) 5I- separately. C 

Loudspeaker Bargains Still Available 
Enormous purchases of Brand N,A, and (Guaranteed 'speakers enable us to olfer these units at THE LOWEST 
PRICES EVER! Don't miss tbi- , dden opport ' y to ul,ur fu a first -grade permanent -magnet LOUDSPEAKER off the 
production line al LESS THAN 'VIII. MA Vt' FA('TL' II ER 's t (IS1'! Read carefully the prepared list below and choose fast the 
right speaker for the joie -COMPARE '1114 PRICES ANIN HERE! SELLING FAST- STOCKS CHANGING RAPIDLY. 

SCHEDULE OF LOUDSILAKE1tS A VAl LA BLE 
Diameter Dams 
fn inches in lines 

2 
2} 
2} 
2} 
32 

7000 
7000 
7000 
7000 
7000 

leaped. 
in ohms Price 

80 
35 
50 
80 
35 

8/- 
8/8 
S/8 
81- 
818 

Diameter Oases 
in inches in lines 

3} 
4 
4 
4 

9500 
7000 
6000 
7000 

leaped. 
in ohm. Price 

5U 
25 
35 
35 

10/6 
11/6 
1o/e 
11/- 

Diemen. Co,,,. leaped. 
in inches In lines in ohms 

4 9500 
8 6000 
5 8000 
5 7000 
3 7000 
n 7000 

35 
3 
5 
3 

Price 
11/8 
8/- 
8/- 
8/6 
8/8 
9/- 

Elliptical Oases loped. Elliptical Oases leaped. 
Size in lines in ohms Prier Size in loss is ohms Prier 

5 x 3 8000 3 7/8 5 x :i 9000 25 11/- Elliptical Oases leaped. 

x 3 7000 :1 Si- 6 x 4 11000 3 8/8 ,Sire 
s 

'o I;ncs is, oh»S Price 

5 o :f 9000 8/8 U x 4 7000 3 9/- 7 o 31 9500 3 10 /6 
x 3 6000 9/8 6 x 4 8500 3 9/6 8 x .22 6000 3 8/8 

1 x 3 7000 -., 10/- 0 x 4 931111 3 10/- 8 x 2. 7000 5 9/- 

Diameter Gauss 
in inches in lines 

5 
5 
5 
a} 
Bi 

8500 
9500 
9500 
îO00 
8500 

lmpM- 
in ohms Price 

3 
3 
5 
3 
3 

9/6 
10 /e 
10/e 
11 /- 
1118 

Elliptical Gases Impart. 
Sire in lin. is ohms Price 

8 x 22 8500 
tl x21 9500 
8 x 2; 9300 
8 x 21 9500 

ALLOW 2/- each Speak r for pontage awl peeking. and please specify the exact requirements -the nearest available will be seat. 

5 

9/6 
101 - 
10/- 
10/- 

BOTH SETS STILL AVAILABLE HERE! 
Ask for a demonstration in 
the shop. 

"CAPRI" 
Sensitive ! 

Super -selective ! 

Superb 
Speaker! 

NOW ONL 
6 

(2/- P. &/ Pkg.) 
Pocket Super - 
het MW and 
Droitwich LW 
Size 41 Ono liln. 
Constructional date 1/9 Post free. 

The best and Chote 
dae 

of a dozen stations 
easiest transistor Iin ylight .. . 

built- yourself I 
Beta available. 

THE tiCONTESSAI, 
"'QUEEN OF TIMM ALL" 

!ONLY £9.19.6 
(3 /0 p. & pkg.) 

Send S.A.E. 
for FREE 

PARTS LIST 

8 First Grade 
MULLARD 
Transistors 

'Models) and 
all components 
BRAND NEIN 

and 
GUARANTEED 

'PORTABLE and ('AR RADIO 
12 WALBAND SUPERMET 

I('onstructlon manual 2/10 Post 
Free. 

Inclusive pries lot all associated oomponeuts, case, battery 
and Instruction Book complete is every detail. 
ANY PARTS SOLD SEPARATELY ON THE 

BUILD -AS- YOU -BUY SCHEME 

CONTESSA £9.19.6 Yi1 "K ;`' 

CAPRI 2íúsexa 79/6 Ppl á r`, 

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, 12/6: transistor sub min. 7 mm. coil set (4) 4 /8, the set: 3 watt Stereo Amplifiers. complete, ready to switch on 78/8: Sontercell 
rectifiers R3/2D-D3-2-1Y, 2/8 each. DIODES-0A70, OA79, OA90, CG48H, GD10, 2/- each. 
TRANSISTORS; 0045 4/6, PXA101 3/9, AF115 4/8. Sub min. Germanium diode 1/3, M.1 diode Od. each. Silicon diodes, 200 p.i,v., 200 
mA. 1/- each. 400 p.l.v.. 330 mA. 2/6 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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IMPROVED 
Modern styling in light 
grey with legible black 
engraving. 

Constructed to with- 
stand adverse climatic 
conditions. 

Ever ready case, includ- 
ing leads, prods and 
clips. 

Improved internal 
assemblies. 

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-a ranges 2.75% f.s.d. 

Availables accessories 
include a 2500V d.c. 
multiplier and 5, 10 
and 25A shunts for 
d c. current measure- 
ment. 

STANDARDS OF 

July, 1964 

ACCURACY 

RELIABILITY 
Ihr Mk. 4 MULTIVIINOR is an 
ent irels new version of this famous 
Avo instrument and supersedes all 
previous models. It is styled on mod- 
ern lines, with new high standards of 
accuracy, improved internal assem- 
blies, and incorporating panclimatic 
properties. 

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, 
one to take the instrument with leads, clips 
and prods. and the other to house these and 
also a high voltage multiplier and a d.c. shunt. 

MULTIMINOR 
D.C. Current: 1001íA f.s.d. -A 1.s.d. in 5 ranges Resistance: 
A.C. Voltage: 10V f.s.d. -1,000 f.s.d. in 5 ranges Sensitivity: 
D.C. Voltage: 2.5V f.s.d. -1,000 f.s.d. in 6 ranges 
D.C. Millivolt range: 0 -100inV f.s.d. 

For full details of this great new pocket -size instrument, write for descriptive leaflet. 

0 -2 M12 in 2 ranges using I.SV cell 
10,00012/V on d.c. Voltage ranges 
1,00012V/ on a.c. Voltage ranges 

41=MM LTD AVOCET HOUSE 

MM17 

92 -96 VAUXHALL BRIDGE ROAD - LONDON, S.W I VICtoria 3404 (12 lines) '4 
/7oß or 

THE NEXT STAGE 
20 watt stereo! 

If you have already built a mono Audiokit assembly, then it is 

going to be easy and economical to convert it to stereo. If 

you are about to start building Audiokits, you can choose 
stereo straightaway. All the necessary Martin Units are now 
available for converting our famous Formula 1456 to a 20 watt 

. hi -fi stereo system. Martin All- transistor Audiokits are the 
simplest, most efficient and imaginatively designed kits ever 
offered to the home constructor. Make sure you know 
about them ALL. 

Formula 1456 for 30: Formula 1478 for 15s2 

SO EASY TO BUILD AND SAVE WITH 

MR R T I Il 

TRADE ENQUIRIES INVITED 

MARTIN ELECTRONICS LTD ISLeworWR1181YEE 
- 

MONO 
UNIT 1 5 -stage input 

selector £2 

UNIT 2 Pre-amp with 
vol. ,control 11 17 

UNIT 3 l-ChanurI 
13 19 

Matching adaptor ea. 8 
UNIT 4 l'r-amp and 

talc control, . 23 2 
UNIT 5 ul watt power 

l'r for Act 
er 

85 12 6 
UNIT 8 power supply 

.r I alit - £2 12 6 
UNIT 7 IO ohm to watt pomrr 

Auq,li i,r £6 12 6 
UNIT 8 Power supply 

nn- Knit .. .. £2 15 0 

8 

8 
B 

FULLY 
TRANSISTORISED 

STEREO UNIT'S FOR 
ADDING TO MONO 

2A .. 

., £2 7 8 

.. 14 12 8 

.. £3 15 0 

Series "S" Units for all 
6 stereo construction are 

twice the price of the 
original mono series. 

Kits complete with knobs, 
instructions, etc. Escut- 
cheons available to re- 
ouirement at 6,6 each. 

MARTIN ELECTRONICS, 154/5 HIGH STREET, 
BRENTFORD. MIDDLESEX 
Detail, of .11ÁR1tN AI. WOK/TS 
please 

N.1MF. 

ADDRESS 

RI,OCE LE'I'TERS Pit'.; 
.1 
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB 
Hon. Sec.: W. G. Dyer, G3GEH, 188 Gunnersbury Avenue, 
Acton, London, W.3. 

The Club next eneets on 9th June when members will review 
the experiences and results of their participation in National 
field Day. 
AMATEUR RADIO CLUB OF NOTTINGHAM 
Hon. Sec.: R. W. Attenborough, G3RDJ, Beech House, 
Chapel Lane, Epperstone, Nottingham. 

The meetings of chis Society are held every Tuesday evening at 
the Sherwood Community Centre, Woodthorpe House, Mansfield 
Road, Sherwood. 
BRADFORD RADIO SOCIETY 
Hon. Sec.: E. G. Barker, G3OTO, 63 Woodcot Avenue, 
Baildon, Shipley, Yorkshire. 

Members enjoyed a full programme of events for May, beginning 
with a discussion on N.F.D. arrangements on the 12th. In the 
same month a party from the club were the guests of the Spen 
Valley Radio Society, and on the 26th, J. Spivey (G2HHV) gave a 

lecture called "V.H.F. Operating." 
CHESTER AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec.: P. J. Holland, "Field House," 19 Kingsley Road, 
Gt. Boughton, Chester, Cheshire. 

Members attended the meeting for May 5th to hear a lecture. 
A week later, members were invited to bring any valves with 
them for testing on the valve -tester which G3EWZ had brought 
along for a demonstration. National Field Day arrangements were 
under discussion on May 26th. 
IPSWICH RADIO CLUB 
Hon. Sec.: R. J. Wells, 43 Clench Road, Holbrook, Ipswich, 
Suffolk. 

This society's activities cover all aspects of radio and therefore 
any potential members are welcomed to the meetings which are 
held at Ipswich Civic College on the last Wednesday in each 
month, commencing at 7.30 p.m. 
LICHFIELD AMATEUR RADIO SOCIETY 
Hon. Sec.: V. Hickman, G3LXR, 143 Main Street, Stonnall, 
Walsall, Staffordshire. 

The membership of this Society continues to grow with more 
and more licensed amateurs among its numbers. One honorary 
member, T. Painter (G3NEU), has recently presented the club 
with an inscribed' silver cup which will become the trophy for 
forthcoming d.f. events. 
MELTON MOWBRAY AMATEUR RADIO SOCIETY 
Hon. Sec.: D. W. Lilley, G3FDF, 23 Melton Road, Asfordby 
Hill, Melton Mowbray, Leicestershire. 

The only club event for May was on the 21st when J. L. Warring- 
ton (G2FNW) gave a lecture entitled "70 cms." 
NORTHERN HEIGHTS AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Robinson, G3MDW, Candy Cabin, Ogden, 
Halifax. 

Society events for May began with a junk sale on the 13th. A 
fortqqjght later Mr. L. L. Cobb (G3UI) gave a talk on "Transistors." 
P RLSTON AMATEUR RADIO SOCIETY 
Hon. Sec.: W. K. Beazley, G3RTX, 9 Thorngate, Penworth- 
am, Preston, Lancashire. 

On May 12th, a group of members enjoyed an interesting visit 
to the Ribble Generating Station. Later in the month, on the 26th, 
the final arrangements for N.F.D. were discussed. 
READING AMATEUR RADIO CLUB 
Hon. Sec.: R. G. Nash, G3EJA, "Peacehaven," 9 Holybrook 
Road, Reading, Berkshire. 

Members G2FZ1 and G3EJA have both donated cups and T. 
Bingham a shield for Club trophies to be awarded to the winners 
of contests held during this year. The meeting for May 30th was 
devoted to a sale of surplus equipment. 
SALOP AMATEUR RADIO SOCIETY 
Hon. Sec.: Dr. K. E. Jones, G3RRN, Greystones, Shrewsbury 
Road, Church Stretton, Shropshire. 

This Society reports an increasing membership with very good 
attendances at the meetings. 
SCARBOROUGH AMATEUR RADIO SOCIETY 
Hon. Sec.: P. B. Briscombe, G8KU, "Roseacre," Irton, 
Scarborough, Yorkshire. 

A sale of members' surplus gear was held on May 7th. A talk on 
the SXI I I receiver on May. 14th was followed on the 21st by a 

display and demonstration of home constructed equipment. On 
May 28th, members attended a talk given on "Oscilloscopes." 
SOUTH SHIELDS AND DISTRICT AMATEUR RADIO 
CLUB 
Hon. Sec.: D. I. Forster, G3KZZ, 41 Marlborough Street, 
South Shields, Co. Durham. 

Members from this Society were among the visitors to the 
mobile rally held at Harewood House, Yorkshire, on 24th May. 
The Club is organising its own mobile rally on 5th July to be held 
at Bents Park Recreation Ground, Coast Road, Swath Shields. 
SPEN VALLEY AMATEUR RADIO SOCIETY 
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Leeds. 

"Missilemen 1964" was the title of the lecture given to members 
of this Society at their meeting on May 14th by Mr. M. A. Browne. 
On May 21st, members paid a visit to Research Electronics at 
Cleckheaton and on the 27th, David Pratt (G3KEP) gave a talk 
entitled "RTTY." Another visit was organised for the first event 
in June, when a group of members went to the Met. Office at 
Church Fenton. 
WESSEX AMATEUR RADIO GROUP 
Hon. Sec.: P. Cutler, 43 Langside Avenue, Wallisdown, 
Poole, Dorset. 

This Society has recently decided to increase its meetings to 
two a month and also increase its amateur radio activrities. To put 
into effect this latter decision, the Group elected to purchase a 
20m s.s.b. transceiver and put a 2m station on the air. 
WIRRAL AMATEUR RADIO SOCIETY 
Hon. Sec.: A. Seed, 31 Withert Avenue, Bebington, Wirral, 
Cheshire. 

A mobile week -end in Wales was organised by member G2APIY 
and was held successfully during May. 
WORCESTER AND DISTRICT AMATEUR RADIO CLUB 
Hon. Sec.: G. W. Tibbetts, 35 Perdiswell Park, Droitwich 
Road, Worcester. 

Activities for May consisted of a junk sale and a practice run 
for National Field Day. The sale was held on the 16th and the 
practice run on the 24th. 

SEVENTH LONGLEAT MOBILE RALLY 
Rally Organiser: E. C. Halliday, C3 JMY, 4 Parkeide Awssw, 
Winterbourne, Bristol. 

This year's mobile rally at Longleaf, near Warminster, Wiltshire. 
is to be held on June 21st and talk -in- stations will be G3JMY/A 
on top band and G3SJI'A on 2m. The entrance to Longleat House 
park and estate lies on the Frome- Warminster Road (A362). 
There will be the usual attractions; displays, competitions, demon- 
strations, etc. and once again this event promises to te a memorable 
occasion. 

... AND FOR YOUR FURTHER ENJOYMENT 

why not get the June issue of Practical 

Television, on sale now? 

Featured in this issue is a C.R.T. Tester 

and Rejuvenator. 

Also details for converting receivers for recep- 

tion of Continental programmes, and many 

more interesting articles and regular features. 

www.americanradiohistory.com

www.americanradiohistory.com


266 PRACTICAL WIRELESS 

rade 

ews 
New Portable from Roberts Radio 
A NEW transistor portable, Model R.300 has 

recently been announced by Roberts Radio 
Company Limited, Molesey Avenue, West Molesey, 
Surrey. This set covers medium and long waves 
and incorporates six transistors and three diodes. 

A coaxial socket for a car aerial is included in 
the design and a carrying cover made of strong 
grey waterproof material is available as an extra. 

The size of the R.300 is 91in. x 5 in. x 
and its price is 15 gns. Power is provided by an 
Ever -Ready PP9 battery, and current consumption 
with no signal is l2mA. 

The R.300 portable receiver, new from Roberts Radio 

The "Audio Heart" 
MARKETED by Technical Suppliers Ltd., 63 

Goldhawk Road, London, W.12, is a minia- 
ture high quality transistor amplifier designed to 
be used at the centre of any good audio assembly. 
The "Audio Heart" gives 1W undistorted output 
for an input voltage of 5 to 10mV. Input impe- 
dance is 1.5 to 2k11, and output impedance 3 to 552. 
The operating voltage is 6V, and the signal -to- 
noise ratio is said to be below measurable level. 

Among its numerous applications, the " Audio 
Heart" can be used with a radio tuner for use in 
a car, as a burglar or baby alarm, etc., and two of 

July, 1964 

the units can be used for stereo applications. 
The size of the " Audio Heart " is Sin. x 2.2in. 

x 1.2in. high, and it is available ready built and 
tested at a price of 59s. 6d., or in kit form with full 
building and operating instructions for 52s. 6d. 

This is the "Audio Heart" marketed by Technical Suppliers 
Ltd. 

Two New Receivers 
GRUNDIG (Great Britain) Ltd., announce the 

introduction of two new portables to their 
range of receivers. They are the " Music Boy 204 ", 
and the "City Boy 204 ". The Music Boy has a 
bandspread 49m band and is claimed to give crystal 
clear reception over a wide range of European 
short wave stations. Other bands covered are 
medium, long and v.h.f. /f.m. 

The circuit includes nine transistors, three diodes 
and one rectifier. Power output is 1W and power 
is provided by two 4.5V flat torch batteries or a 
9V power pack. The speaker is an elliptical 4in. 
x 6in. model fitted with a ceramic magnet. 

The Music Boy weighs approximately 4lbs. 
without batteries and measures I lin. x 6Zin. x 
2Hin. Price is 39 gns. 

The "City Boy " embodies nine transistors, three 
diodes and one rectifier, and covers medium, long 
and v.h.f. bands. Output is 1W and this is fed into 
a 6in. x 4in. elliptical speaker. Weight is approxi- 
mately 3l lbs. without batteries and the dimensions 
are 10;in. x 6in. x 2Hin. Price is fixed at 34 gns. 

Grundig (Great Britain) Ltd., Nexrlands Park, 
Sydenham, London, S.E.26. 

The Grundig "Music Boy 204 ", 
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LINEAR AMPLIFIERS 
L634. 4 watts. size 81 x 4i x 2iin. 
high. 25.5.0. 
L45A. 5 watts, size 7 x 7 x Sin. 
high. 25.19.6. Protective 
cover 12/9. 
LS/55. 5 watts stereophonic, 
size 101 x 8 x 61n. high, £12.12.0. 
Cover with carrying handles 
25/ -. 
Diatonic 10 watts 141-Fi Ultra 
Linear Push Pull, size 9 x 7 x 
63 in. high. 212.12.0. Cover with 
carrying handles 19/8. 
LI /10. 10 watts Hi -Fi Ultra 
Linear, size 9 x 7 x Sin. high. 
213.13.0. Cover with carrying 
handles 19/6. 
Conchord 30 watts Hi -Fi Ultra 
Linear, size 121 x 9 x 71ín. high. 
216.16.0. Cover with carrying 
handles 25/ -. 
L50. 50 watts H1 -Fi Ultra 
Linear, size 14 x 10 x 8ín. high, 
223.2.0. Cover with carrying 
handles 32/6. 
All amplifiers for normal A.C. 
mains, and ex stock. Details 
on request. 
Tripletone Convertible Am- 
plifier, size 10 x 3 x 41in. high. 
4 watts output matched for 
2-3 ohms. OR 2 amplifiers can 
be coupled together for 
STEREO. 28.19.6 each. 
Tripletone F.M. Tuner, size 
11 x 6 x 3ín. high. Coverage 
86-104 Mc /s. 213.19.6 (un- 
powered), or 215.14.6 (self 
powered). Details on request. 

TEST METERS FOR EVERY PURPOSE & POCKET 

5,000 O.P.V. MODEL TP -I0 
Reads A.C. & D.C. Volts up to 
1,000; D.C. Current to 500 mA: 
Resistance to 1 Meg; Capaci- 
tance to I µF; Decibels from -20 
to +36; Output jack for Audio 
Measurements. Size. 31 x 5ín. 
x llin. 

23.19.6 

20,000 O.P.V. MODEL TP -5S. 
Reads voltage up to 1,000 D.C. 
at 20,000 ohms per volt and A.C. 
at 10,000 0.P.V.: D.C. Current to 
500mA; Resistance to 10 Megs.; 
Capacitance to 0.1µF; Decibels 
from -20 to +36. Size 31ín. x 
5;ín. x liin. 

£5.19.6 

30,0000.P. V. MODEL 500. Volts 
to 1,000; D.C. at 30,000 O.P.V. 
A.C. at 20,000; 12 Amps D.C. 
Current; 60 Megs Resistance; 
-29 to +56 dBs; Laternal 
buzzer short circuit warning. 
Size 3°1:5ín. x 6 " / in, x 23fa. 

£8.19.6 

All New Stock, with leads, prods and internal batteries, 6 months' guarantee backed by full 
service facilities. Details S.A.E. 

16 OHMS PM SPEAKERS. Special Heavy Duty 12 ins., £5.5.0. 
Wharfedale W12EG 12 ins. for Lead Guitars, £10.10.0. Wharfedale 
W15EG 15 ins. for Bass Guitars, 217.10.0. 12 ins. wedge type 
speaker cabinet. 22.17.6. (Please add 5/- carr. all items). 
MOVING COIL STICK MIKE, complete with heavy desk 
stand. and screened lead, ONLY. 59/6. (Post 2/6). 
SUPER CRYSTAL STICK MIKE, complete with heavy desk 
stand, neck cord and screened lead. ONLY 49/6. (Post 2/6). 
DOUBLE BEAM OSCILLOSCOPE TUBES, TYPE CV -1598. 
Equivalent to COSSOR 09D (as used in Oscilloscopes by Cossor 339 
series) and Hartley & Erskine (13 series). Listed £12. BRAND 
NEW IN MAKER'S CRATES. ONLY 25/- (carriage 5/ -1. 
LAVOIE UHF WAVEMETER MODEL 105. Coverage 375 
725 Mc /s. Complete with correct Calibration Chart. First -class 
condition. Battery operated and portable, size 11 x 8 x 71in. 
ONLY 23.19.6 (carriage 7/6). 
ACOS 39/1 STICK MIKE with screened lead and table stand. 
ONLY 32/6 (post 1 /6). 
CRYSTAL DESK MIKE with screened lead and built-in stand. 
ONLY 15/- (post 1/8). 
PORTABLE A.C. VOLTMETER. First Grade Moving Iron 
with Sin. Mirror Scale. Reads up to 150 volts A.C. 400 and 1200- 
2400 cycles. In substantial oak case with removable lid. Overall 
size 81 x 81 x 51in. BRAND NEW. ONLY £5. 
COSSOR TYPE 1036 DOUBLE BEAM OSCILLOSCOPES. 
A few only of these modern scopes. overhauled and in perfect 
order. ONLY £45. Further details on request. 
SPRAGUE CONDENSERS. Metal cased, wire end. New 0.01 
mid. 1,000 volt, and 0.1 mid. 500 volt, 7/6 per dozen. Special quotes 
for uantities. 
12 VOLTS AMERICAN DYNAMOTORS. Deliver 220 volts at 
100 mA. Size 5110. x 3íin. diameter. Ideal for running Electric 
Shaver etc. for Car Battery. ONLY 32/6 (post 2/6). 
20/- CONSTRUCTOR'S PARCEL. Assorted colours wiring wire, 
solder, resistors, condensers, volume controls, tag panel. ALL 
NEW (post 2/6). 
RESISTORS. 100 assorted values our choice. NEW, 7/6. 
CONDENSERS. 100 assorted mica and silvermica. NEW. 10 / -. 

TRANSISTORISED INSULATION TESTERS 
The latest technique for 
checking insulation of 
electrical circuits, ap- 
pliances and components. 
One handed operation (no 
turning of generator), a 
Transistor DC-DC con- 
verter being employed to 
supply the high potenti- 
als. Three Testing vol- 
tages, 100, 250 and 500, to 
measure up to 500 meg- 
ohms. Complete with 
leather carrying case, 
internal batteries and 
test leads. 

S.A.E. for illustrated deONLY £1 7.1 0.0 tails. 
Size 7in. x 411n. x 41n. 

P.W. "CELESTE 7" RECEIVER 
l (ulld thfe latest 
P.W. seven tran- 
sistor portable. 
as described in 
June and July 
issues. Medium 
and Long waves. 
with output of 
1 watt fromlarge 
7 x 4in. loud - 
speakerinternal 
high gain aerial 
with car aerial 
socket. All com- 
ponents sold sep- 
arately-.-parts 
list S.A.E. 

COST £4'.19.6 

VARIABLE 
VOLTAGE 

TRANSFORMERS 
Fully shrouded. input 330 v. A. 
50/60 cycles, output 0 -260 v. 

2.5 amps type £5 17 6 
5 amps type £9 
10 amps type 218 10 0 
Brand new Import. fully guaran- 
teed. Immediate delivery and 
service. Illustrated details on 
request. 

BATTERY CHARGER 
6 v. or 12 v. at 3/4 amps. Fused and fitted with Ammeter anal Voltage 
Selector. Louvred metal case finished attractive hammered blue. 
Ready for use with mains and output leads. ONLY 55/. (Post 3/6). 

PANELMETERS. 25 microamps D.C, 21in. Proi-circalar 59/8. 
50 microamps D.C. 21in. Flush circular 59/6. 100 microamps D. 
21in. Flush circular 39(6. 40 amps D.C. 21n. Pro /- circular 7/8. 
300 volts A.C. 2iin. Flush circular 25/ -. 500 volts A.C. 21m. Flush 
circular 25/ -. 
TELESCOPIC AERIAL. 8 sections 301n. open 5in. closed, with 

Dn. protection. 
Chromium plated Ideal Cor a varlets- of uses. O. 

HARRIS ELECTRONICS 
138 Gray's 

Phone 

InnT Road, London, W.C.I 
93. minus 

Please include carriage costs on ah items 
p<n until 1 p.m. Saturdays). We are 2 mins. from High Holborn 

(Chancery Lane Station) and 5 minx. by Bus from King's Cross. (LONDON) LTD 
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TAKE 
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.10 post free on request 

LIGHT SOLDERING DEVELOPMENTS LTD., 28, Sydenham Road, Croydon, Surrey. 
Telephone: CROydon 8589 

RELDA EXCLUSIVE ! ! ! 
100,000 O.P.V. MULTI -TESTER 

MODEL EP.100S. A handy size high sensitivity 
multi-tester with a shock -proof meter M 0.5)1.Á. 

Incorporates three 

THIS MONTH'S 
BARGAIN! 

AERIAL +' ' '' "'I 
VARIOMETERS 

g '1 In stem- iu.., it will enable you to 
le m um sinal 
gt,, S.W. receivers 

Precision calibrated control. 1 

SNIP PRICE iLL 
V 

pot 
BRAND NEW paid 

TRANSISTOR TELEPHONE i 

AMPLIFIER MODEL TA. 790 
A 3 transistor battery 

I operated am ¡plifier with 
volume control 
compactly housed i:st 

attractive u 
plastic 
Completely 

if contained `. 
with t, nt 
pickup. 

nn t 1 -- 
Icw I t- 1 
telrrl II 
matter 14 secs 
,n,1. Clearly ) I that 
relatives 

simple ntrmt(n. PINcomplete 
-t I. 

battery and s 

germalh 
and simplified 

ni-ter scale or as reading, 
it. 

RANGES: D.C. Volts: 0 t 
5t 10V. 511 :501 "0.0, ,,,,.) ,,,,v 

-^ .. 1,000V, (35.000 ohm!\), 
A.C. Volte t 10V. 0c, 
050V, I,000Á fl al .Imo 
V). D.C. Amps 10yÁ ï ?30µA, _ MA mA. 
2o0InA. Ohms: 02201. ohm 
02110K ohm, 0-2M ohln, 
0.00M ohm. Centre Ir, 
ohm, 1.6K ohm, 10K ohm. 
160K ohm. L.1: 18µA, 

/ 180µA, 1.3mÁ, 13mÁ. L V 

8" DOUBLE CONE 
HI -FI SPEAKER 

Model 8A7 
Frequency range ,- 
11 0, cis. L St 

resonance m) + 1 

Ì Sensitivity 991B. P 
gramme 

atts. 
source 

Voice 
ul 

I 
impedance 10 hm 
N tt weight 976 grammes. 
BRAND NEW ANO 
OUARANTEEU, 

7 PRICE 81ô 

R.F. FIELD INDICATOR 
RF.40. DCSiglled for check 

transmitting 
g tb radiation 

antenna. The 
sensitivity b ontroll, 1 

nt adjustment of parcel n u 
tao( the antenna 
length r by in- 
creasing distance 

^^ from the radiator_ 

.r..7 Ne /e. 200gÁ 1Dv :. 
µ Complete as illustrated. With instructions. 

PRICE 80/81 

3V. 
Decibels: minus 20db -plus 62db. Size: 511 
31in. x 2kia 

ysc 
ORIGINALLY £14 14 0 

£6.19.6 ODB PRICE COMPLETE 

CT.I0 HORN TWEETER 
For true high fidelity 
reproduction of the 
upp middle and top 
frequency ranges 
mstallati t speak 
t tallatronu. Pressure 

mtihziug ñtype 
p aluminium d 

póaragm. Output 10 
watts. Frequency r 
ponce 1500 -1800 c p 
Impedance 16 ohm. 

Finished In matt black, Banged 
296 e mounting. PRICE 29 {1 battle 1 and drilled for ba 

7 ¿ MM.71, MINIATURE DESK OR ttit 
HAND MAGNETIC MICRO- ( 

+ f 
11h, 

PHONE. 
Ideal for Tape Recordera, = 

£ijt )t¡ mitten metc., where high 3n ,.t at low cost is reyutred. Complete 
- 

tt3t çs with support and lead. 
Jg t PRICE 1216 

b'. ... _. 

i 

SUBSTITUTION BOXES 
i ^'C 

Fully calibrated complete 
- 

with insulated leads. Model 
OM.G, RESISTANCE BOX 
provides 24 standard values 

at 1 watt. 15 lin s 

to 16 meg. 
3 -WAY SLIM CRYSTAL 

MICROPHONE 
MODEL 100C. Response 60-10,600 cps. Built in 
on /off Switch. Output level 52dB, Omni- dires- 
uous! head. Satin chrome finish. 
.applies complete ,cGh talle 1- 
fil 

mil, cable and ((maim, rued. PRICE 

37/6 
PRICE J 

A. eIda aJO {/ o.. kp,;. x), 
/ft." 

J 
MAIL ORDERS TO: (DEPT. P), 

32a COPTIC ST., LONDON W.C.1 

Model OM.0. CAPACI- J TANCE BOX roof I . 
9standard valse. from; --s 
0001 to 0:22 fil at 
''06v'dt 2916 w- ^rkir, =. arise 

Send for comprehensive list of all 
EAGLE PRODUCTS 

CALLERS WELCOME AT: 87 TOTTENHAM 
COURT ROAD, LONDON, W.I. 

MUS 9606 
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Adding extra 
ranges to 
simple meter 
movements 
is one means 
of making 

BY GEORGE WAREHAM PART 2 

inexpensive m ultimeters 
CONTINUED FROM PAGE 

TAST month some general hints were given on 
choosing a milliammeter and converting it to 
a multi -range instrument. In this month's 

article the conversion of a piece of surplus equip- 
ment containing a suitable meter is described. 

The instrument described here was made from 
a piece of "surplus" equipment which rejoices in 
the name " Gear, Electric Firing Mark Two: 
Instrument, Testing, Mark 2 or 2A ". It consists 
of a centre -zero milliammeter in a wooden case 
with an ebonite front panel. 

The case contains one or two other components 
and in fact it turns out to be a Wheatstone bridge 
reading 0 -25f2, obviously intended for checking 
the continuity of detonating circuits of some kind. 
The circuit is shown in slightly simplified form in 
Fig. 4. 

If anybody requires a single -range bridge for 
measuring low resis- 
tances the instrument 
may be used unmodi- 
fied. (The average 
multimeter tends to 
be inaccurate below 
about 10n. One often 
wants to measure the 
resistance of trans- 
former windings, such 
as the secondaries of 
output transformers, 
which may only be a 
few tenths of an ohm. 
For such measure- 
ments the unmodified 
unit would be a use - 

Fig. 4: The basic circuit ful addition to the 
(less the press- switch con- laboratory.) 
tacts) of the surplus unit However, the writer 
referred to in the text. wanted a cheap multi - 

range meter. This 
surplus unit cost about 15s. and the finished 
article cost about 25s. The ranges in the writer's 
version are: 

Current 0- 3, 0- 30, 0- 300mA 
Voltage 0- 3V, 0- 30V, 0- 300V 
Resistance 0-25, 0- 250, 0- 2,50012 

Basic Information 
Several of the units in the surplus dealer's shop 

had bent meter pointers. Evidently the sappers 
who had used them had disregarded the warning 
label telling one not to switch the meter into 

149 OF THE JUNE ISSUE 

circuit with the firing dynamo going. 
The dealer had affixed a label giving the sensi- 

tivity of the meter as " 600 0 600uA ". 
Examination of the meter itself revealed a rated 
f.s.d. of 660µA. Subsequent measurement 
revealed that the sensitivity was, in my particular 
specimen, 647uA. (The sensitivity was slightly 
different in the two directions of deflection: 647uA 
is the average.) 

The meter scale reads 30 0 30 and has 30 
small divisions each way. This means that, unless 

Fig. 5: Circuit arrangement for finding the coil resistance 
of a meter. 

one rewrites the scale, the smallest f.s.d. current 
which fits the scale is 3mA. The damping of the 
basic movement was rather poor but good enough 
to permit an f.s.d. of 1.5mA, which is po,sibie 
without rewriting the scale, at the expense of some 
simple mental arithmetic. 

Meter Coil Resistance 

A test with a 1011± I resistor showed that 
the original Wheatstone bridge was quite accurate. 
This suggested the possibility of using the instru- 
ment to measure its own resistance, which was 
shown by a rough check (as described last month) 
to be within the range of measurement of the 
bridge. 

The method of measuring the coil resistance is 
of quite general application. What one does is to 
adjust a variable resistor to the same resistance as 
the meter and then measure the variable resistance. 
The technique is illustrated in Fig. 5. Here R1 
is any low- resistance potentiometer (say, less than 
1,00011) and R2 is selected to permit f.s.d. with the 
available voltage. 

With the switch open, adjust R1 for f.s.d. Leave 
R1 alone, close the switch, and set R3 sa that the 
meter reading is, exactly halved: R3 is now equal 
to the meter resistance and can be taken away and 
measured. 
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In the present case one takes the meter out of 
its original circuit and then, once R3 is set, one 
puts the meter back again so that the bridge can 
be used to measure the resistance. In the case of 
the writer's instrument the meter coil resistance 
turned out to be 23.352. 

General Design 
All the necessary information for designing 

voltage multipliers and current shunts had now 
been obtained. The next step was to decide how 
to use them to obtain a multirange meter. There 
are two basic ways of doing this. 

One is to connect 
all the multipliers and 
shunts permanently, 
as in Fig. 6, and select 
the ones needed by 
plugging the meter 
leads into the appro- 
priate sockets. The 
other is to use only 
one pair of terminals 
and to switch the 
appropriate shunts 
and multipliers into 
circuit. (Combina- 
tions of the two 
systems are possible.) 

Current Ranges 
It was decided to 

use switches and only 
one pair of terminals. 
The first problem was 
to choose between the 
alternative ways of 
obtaining different 
current ranges shown 
in Fig. 7. 

The simplest method 
is shown in Fig. 7a. 

Current 
terminals 

Voltage terminals 

Common 
terminal 

Fig. 6: A multi -range instru- 
ment using multiple termin- 
als but no switches. 

(a) (b) 
Fig. f: Two arrangements for incorporating the current 

shunts. 

It is simplest in that each current range is com- 
pletely defined by one resistor. Thus R1 might set 
the 3mA range, R2 the 30mA range, and so on. 

The use of this system is often deprecated for 
the following reasons. First, and most important, 
the contact resistance of the switch affects the 
accuracy. The effect may be very serious on high - 
current ranges. For example, the shunt resistance 
for, say, a 3A range may be only a few hundredths 
of an ohm. Even if the switch contact resistance 
is only a hundredth of an ohm it has an 
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appreciable effect. Secondly, safety considerations 
impose limitations on the type of switch. It must 
have make- before -break contacts. Otherwise, 
when changing from one range to another, the full 
current goes through the meter coil. 

The arrangement of Fig. 7b avoids both these 
difficulties. Variations in contact resistance have 
no effect on the way the current divides between 
shunts and meter, and during changeover the 
current is simply switched off. Disadvantages are 
a higher voltage drop on the higher current ranges 
and the fact that since all resistors are in circuit 
all the time, an error in one of them affects all the 
ranges (though not necessarily very much). 

In the writer's opinion there is not much to 
choose between the two arrangements when only 
moderate currents are to be measured. Make - 
before -break switches are easily obtained and 
contact resistance is quite low with modern 
precious- metal -plated contacts. 

The second system was adopted as a matter of 
convenience. The meter case of the " surplus " 
unit is rather shallow and only a single -wafer 
one -pole ten -way range switch could be accom- 
modated: the second arrangement proved to be 
easier to use with such a switch. 

Calculating the Shunts 

For a Fig. 7a type of circuit calculating the 
shunts is easy. The voltage drop across any shunt 
is the same as the voltage drop across the meter. 
Knowing the resistance of the meter and the f.s.d. 
current, the voltage drop at f.s.d. is calculable. 
Thus a 3052 meter with f.s.d. ImA has a voltage 
drop of 1mA x 3011 =3QmV. To make the meter 
read IOmA f.s.d. we have to arrange that 9mA 
flows through the shunt when this voltage appears 
across the meter circuit. Thus the shunt resistance 
must be 30mV /9mA= 3.3312. For a 100mA range 
99mA must go through the shunt, so its resistance 
R100 (say) = 30mV 99mA= 0.3351. In general if 
the f.s.d. has to be multiplied N times by the shunt. 
then, 

Shunt resistance =Meter resistance 

(N -1) 
The Fig. 7b type of circuit is more difficult 

because the voltage dron across the circuit varies 
from range to range. With the switch in position 
1 the drop across the meter is the same as across 
the three shunts in series. This enables us to 
calculate the total shunt resistance from the 
formula above: 

Rl +R2+R3=Meter resistance (Rm) 

(N -1) 
But what happens in position 2? If we make the 
voltage drop across the circuit the same as the 
f.s.d. drop the meter will read less than f.s.d., since 
R1 is now in series with Rm. And in position 3 
R1 and R2 are both in series with Rm. Thus the 
circuit drop at f.s.d. increases as higher current 
ranges are switched in. 

Fortunately the various values can be arrived 
at by a process of elimination as follows: 

Step 1. Total shunt resistance 
Rm 

Rl +R2 +R3= 
N1 -1 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I Teephone: 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 DISMANTLED EQUIPMENT NOR MANUFACTURERS' SECONDS & 
REJECTS, WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED " BUT HAVE A SHORT AND UNRELIABLE LIFE 

UA2 4/6 
082 6/- 
074GT 4/3 
153 2/8 
IA5 5/- 
1A7GT 7/9 
ICI 4/- 
1C2 8/9 
ICI 6/3 
105 6/3 
1426 10/6 
135 6/6 
11)6 9/6 

68168 8J- 
6B87 25/- 
6BW6 819 
UBW7 6/- 
66X6 3/9 
824 2l3 

84:5 4/- 
6G6 3/- 
óUn 3/- 
1819 10/9 
.a111 7/6 
0.7112 0/- 
6C17 18/0 

616« 3/9 
618CiT 5/6 
6X4 3/9 
6X5 9/b 
6160 0/- 
117.4 6/- 
7M 12/6 
7136 12/6 
7137 7/- 
7C.6 7/8 
740 8/9 
71)3 16/- 
7115 10/- 

1.01.1 12/6 
201'1 12/6 
20113 12/- 
20P4 13/6 
2085 11/2 
26A6( 7/8 
261MGT 6/- 
2512407'16/2 
2015 7/0 
2815G 7/9 
26240 6/6 
2606 7/8 
28ZUOT 8/- 

A6,41LN 
27/2 

ACOPEN: 
DD 23/1 

AC6PEN4/9 
AC'HLD1)81- 
AC/PEN 

(5) 1716 
AC/PEN 

(7) 17/. 
AC/90 28/8 
AC/8G/VM 

12/- 

6180F 19/t 
15114n 1/9 
EASU 1/6 
EA76 8/6 
F1ARC& 1/6 
EA191 3/8 
EA 142 7/6 
EL34 1/- 
01341 4/9 
EB91 1/3 
E1313 20/6 
EB433 8/6 
E11141 t/6 

EI.J4 816 
E135 101- 
0:1216 8/9 
E1.37 12/' 
EIAI 7/8 
1142 7/6 
EL81 813 
EL83 6/9 
EL84 4/9 
EL86 7/6 
EL86 7/8 
EL91 2/6 
17.1.95 6/e 

5TW'61 4/0 
K7'W62 5/6 
K7'W63 5/8 
KT041 6/8 
L03 3l- 
L5162 8/- 
L9.309 49 
1-5.319 8/6 
LP2 9/8 
24E41 15/2 
01E91 18/0 
M114 8/0 
11HD4 8/- 

118150/169/6 
1112 b/9 
1116 29/- 
137 17/b 
1018 0/6 
R19 8/6 
1102 9/- 
801r140A 

64/- 
RK34 7/6 
8130 22/6 
9P4B 19/6 
8P13C 12/t 

1.1 4/6 
162 4/6 
076 4/8 
U78 3/9 
084 10/6 
Ulu1 19/6 
U107 17/8 
1191 0/0 
U261 8/- 
U281 8/9 
U282 1218 
U801 1118 
13'29 9/- 

A1125 10/6 
AF128 10/- 
AF127 9/8 
131013 11/6 
GUI/ 6/6 
44D6 flU 
0D14 10/- 
OET102 8/8 
GET103 7/- 
OET1O410/- 
0E7'10617/6 
OET71112/- 
GET113 8/9 

IFI 5/9 IiuDOG 18/- 71)6 1416 2781 28/8 AC7'911 16/- EBC81 619 EL360 27/- MH1.D612/b 81'41 1/- U339 9/9 GET114 8/6 
1F2 2/3 6C116 6/- 7I)8 16/- 28D7 6/9 AC'/TP 18/- E13480 3/0 E1.820 16/4 AILO ='/9 8P42 12/6 1403 019 0ET872101- 
11,3 2/3 6CW4 24/. 7117 5/L 30(1 5/8 AC/VP112/- E16C91 OA EE812 181 9184B 20/6 ePUI .'/- 0414 0/- 0E1973 9/8 
lF'D1 5/9 6TH 1/8 7R7 12/6 30115 0/- ACVP2 00/6 EB050 6/b 1.L1B0 20/6 1181'4 12/- 6025 27/2 U801 18/8 GET874 9/8 
1F119 316 6143 9/8 797 14/6 90418 10/6 ATP4 2/8 EBF'63 7/3 F.M4 1719 MU12/144/8 8U81 6/9 U4020 6/8 UhX36 81- 
lu6 8/- BDO 3/. 714 6/- 341E5 5/9 AZl 516 E13189 8/8 K1134 11/b 11X4U 819 '141 9/- V61P4O12/9 GEX3610/- 
lHSOT 7/9 6118 16/- ,D2 OJO 3011.1 9/8 A031 6/1, E111.21 8/- E9138 11/- N37 28/3 '1DD2 18/8 11113413 12/. OEA46 6/6 
.14 2/3 6E5 9/8 9BW6 9J6 3011.12111- AZ41 6/8 EG52 4/7 E0171 13/6 N7n 26/- TLD4 81- VP2 3/6 GE1(0411/6 
1LA6 16/10 611 9/6 9U2 3/- 30L1 6/8 1339 4/6 F.C53 12/6 EMeU 618 N108 26/1 Th411 15/- V1'2B ,/8 UERU615/- 
11.1.15 4l- UF5 5l8 91)7 7I8 301.15 9/8 BIAS 1011 El'64 6/- EMI 7/- N339 19/- 111211' 10/6 VP4 14/8 51AT100 7/9 
11.N5 4/8 6F6G 8/9 10l'1 9/8 :401'4 12/8 1'1 18/8 E171) 4/0 291114 1/9 P61 2/8 71130C 14/8 VP4A 14/6 M2T101 8/8 
1N5UT 8/0 66'6OT 7/8 1012 12/3 30P12 7/6 C1C 12/6 .E1:81 27/( E'5185 9/9 PABCE10 8/9 111233 b/6 VP4B 98/6 MAT120 7/9 
1111 5/9 69'8 5/- 101)1 7/- 30P1O t/- CCH35 12/e lel'90 9/8 E5187 7/8 P1186 10/7 TP="= 6l- l'PI3C 7/- MAT121 8/6 
11'10 4/8 616I1 17/e 101)2 11/b 39219 12/8 l'K608 0/6 Ec92 U/t F7N31 l0l- 1'18" 14/7 11'25 5/- VP23 2/8 0A5 81- 
11111 5/8 6F12 3/- 10E1 10/- 301'L1 8/8 l'L4 19/8 141l'e1 7/3 EN9I lib PC95 11/8 TP2U2017/6 VP41 5/- 0e10 C/- 
1115 4/- 0F13 4/9 IOEO 919 301'1.13 9/8 l'L83 11/8 El082 4/- 11151 5/9 Pl'97 7/0 TY86F 11/9 l'P13S 9/9 UA70 3/- 
l24 5/- 6F14 28/3 1011` 10/- 30PL1412/6 CV6 2/6 E41.14 21/7 E181 7/3 l'('(284 5/6 1.5114230 5/. VR76 21l- 0A7:1 3/- 
1B5 8/8 6P15 8l- 101.1)3 0/8 35.55 20/9 CVUB 10/6 EC1215 6/- K1n3 9/8 1'(ti2146 6/9 LAF42 7/e 1'R105 6/8 0.479 31- 
112 29/- 0F16 6/9 1OLU11 9/6 35L6OT 8/6 t_V86 14/6 E1140 7/- 1(184 9/6 PGYBn 30/8 UB41 10/6 l'R160 4/9 0.581 8/- 
1'P4 2/8 8117 12/6 10P13 8/8 35W4 4/0 CV171 11/8 51181 3/0 NAM/ 5/9 PCt.'89 7/9 UBC41 4l8 1'7N11.3 7/- OA110 81- 
104 6/e 6F'18 18/5 101'14 11/8 31Z3 16/4 C1Y1 16/4 F-CCn2 4/6 El'88 8/6 P('118910/6 UB1281 6/3 VT601 8/- OA86 4/- 
W6 5/3 8119 4/9 11163 17/8 35Z40T 4/6 C1ll' 6/8 El%.643 4/6 E191 8/- 1'CF6U 5/8 UBFBU 5/9 111111 61- 0A90 3/- 
2A7 12/8 6123 8/3 I11)5 17/8 35Z6UT 6/9 CY31 6/9 ElA184 5/9 E096 (l8 PCF92 6/3 UBF89 819 V0120 10/. 0A91 3/- 
242J6 2/9 6F24 9/6 11E1 15/- 39 2/8 1)1 118 E14n3 6/1 EZ40 5/: P01'64 816 UB1.21 9/9 VU120A10/- OA96 3/6 
2UI3C 7/- 61'26 5/- 11E:1 171- 4091A 4/6 1)15 13I0 ECC88 8/1 E%4I 6/- PCF'n6 7/9 12C92 6/3 VU133 7/e OA210 9I6 
2U21 6/6 6F32 3/- 12A6 8/8 418TH 15/- D41 10/8 ETI VI 3/- E'Z20 4/. 1'CF8U810/6 1C12U4 8/9 W21 5/- OA211 1316 
21' 28/8 8131 3/6 12A8 16/0 42 b/- 1613 8/- EC'C18911/8 E081 4/- PC'L82 6/8 U4X`6S 8/3 W42 20/6 O6216W 85/- 
°X2 3/- 6u6 2/8 12wÚ6 8/1 43 101- 1,77 2l8 Et12eu418/4 117140 8/9 PCLn3 7/9 1.41.80 8/6 WU1M 2416 48,'22 28/- 
:1A4 8/9 6146 118 12A1)6 9/1 4576 15/- LA132 7/9 lìl:(n0715/- FC4 8/9 P11664 7l- 0C1421 8/C 5563 1016 0023 67/- 
3A5 0/9 6J60 3/- 12AEO 6/- 6015 21/10 115F91 3/6 El'F8O g/- Ft 11 14/8 P11.85 7/6 UC1142 7/- 1176 8/8 Ol.'S 1/- 
387 51- 6J50T 4/8 1lAH7 6/- 5U013 6l( DAM( 5/9 1ì11n2 8/9 11131 17/. Pla.nU 819 111161 8/8 W77 2I8 18:28 25/- 
31)6 3/9 OJO 8/- 12A118 9/. 51)C6 616 1)CY90 019 l:1:F86 11/6 I W 4/6u08/t PCL88 12/8 1;tLn2 7/9 19 91M 5/9 OCIe 24/0 
3(49 -5/8 6J70 416 /IATO 416 80CI16C4018 1)114 12/13 F.t'Fn0424/- FW4/8U08/6 PEN4DD U41.63 8/6 15101 20/E 0129 26/6 
3t/5OT 7/- 8J7UT 7/- 12A7'7 8/6 5,L0U'l' 8/8 1)1111 10/8 EC11:1 c3/8 U'l'it' 9/9 26/- 1F41 8/9 W'107 1016 01;35 18/- 
384 4/6 eJn 12/8 12A1 6 619 6'2KÚ 14/8 1)D74 8/- Et 1I21 9/9 0150 58/6 PEN26 8/8 Uk42 9/9 W729 17/0 01.414 81/8 
1514 618 6KOUT 5/8 12517 4/6 53K0 14/8 DE126 7/6 F.cR33 22/8 147.8u 7/. PKN40DL CF'80 8/8 X14 7/0 0C41 81- 
41)1 3/9 9K7( 1/8 12AV6 4/4 72 6/6 DF33 e/6 EC1185 6/8 4:532 7/4 34/- 1F86 6/6 X18 6/9 04242 6/- 
5 840 9/8 6K7aT 4/- 12AX7 4/1. 77 6/- 1)F66 161- El'H42 7/Il 0233 17/8 1'EN45 7/- 1:F86 11- X24 10/5 0t43 12/6 
3'14 7/- 61060 8/8 12517 9/0 78 4/9 111'72 30/- F.l'H87 9/9 0534 30/- PEN46131) UF89 6/- X41 16/- 0(144 8/3 
50:0 4/8 6Knu'l' 7/9 121656 5/9 80 2/3 1)191 213 El1163 6/6 (037 14/6 12/- 1L41 8/C XUl 8/8 0C441'M31/- 
5140 7/8 6K25 24/- 121sEO 4/0 63 22/4 DP96 5/9 1:CHn4 9/b lino 6/- PENgd C/3 01.44 2818 X03 6/9 0C45 8/- 
518UT 4/3 ULI 10/- 1215117 6/9 n3V 8/- DF97 191- 1:11.n0 U/- 1163 6/9 PEN36810/8 12L46 3/6 1(64 4/0 O4243P1110/- 
,14 9/6 61,011 6/8 1_El 18/L 95A2 8/8 1)9131) 1616 811.82 7/- HABC'4509/8 l'EN4631)1) 1.1.94 8l- 1.61. 6/6 U42U6 2216 
073 7/- 61.6M 9/- 12116C:T 1/8 90AÚ 07/6 UH63 4/8 ECLne 9/6 IIL2 7l6 10/- 1514 16/2 SIIB 7/8 (1(166 26/- 
.,74 7/- Ii1.71:T 4/8 12J51,T 2/0 911AV 87/8 1)1176 3/8 EC'1.86 9/9 IFL13C 4/- 1'F'NA4 7/- t 5134 16/10 570M 9/- 0('7U 6/6 
6"3u1:2 8/S 61.17 12/6 12.170T 7/8 16626 42/- IIH77 3/9 El'6 20/8 111.23 11/6 PENB4 l'M80 8l8 27n 20/8 01271 3/6 
OA7 8/9 
.4n0 5/9 

61.18 10/- 
61.19 9/9 

12K5 10/- 
12107C:T8/6 

90C'V 48/- 
9001 10/- 

01181 28/8 
D11101 261- 

1:F:1 20/8 
6:1622 616 

/17.2300 8/. 
11L41 319 

28111 
PEN /141), 

CRII: 8/6 
UU., 7/. 

879 271- 
X 61 20/1 

0C'72 91- 
0X73 18/- 

6167 4/- 6L1/3 8/6 12K8111' 9/- 15082 10/6 DH1u718111 1:1,30 3/8 H1.411)D8/6 4021 1718 116 9/- X101 23/8 04'74 8/- 
654'7 3/- IiLU13 7/- 11Q71:'1 we 1511C2 4/6 LK2 7/9 E}37A 1/9 111A21)DO/6 l'L33 b/- 1:U7 7l6 1109 28/- 0('76 8/- 
6AU5 2/0 6L320 516 126A7 6/9 181 181- 1)1E40 16/6 EF39 319 HL13aDD P136 Si- 1'18 11/6 X118 9/8 0070 8/6 
6A07 6/9 8N70T 5/- 1281'7 4/. 1886'1'04/11 BK91 4/. E1,40 9/0 9/4 PL38 18/- 1U9 6/8 X119 8/0 04i7 12/- 
OAJS 8/8 U1'1 9/8 12807 CI- 21580 8/6 1)K02 8/9 }:}'41 6/9 HN309 26/- 1'L81 8/9 1'112 4/- 5142 7/- 0CQ6 8/- 
OAK6 4/9 OP26 0/9 128137 3/. 22613 10/6 1)K66 8/8 E142 4/9 IIV52 8/8 l'1.92 5/8 UY1N 10/8 Y63, 6l- 04781 4/- 
6AKU 12/8 6PI8 9/- 121.17 6/- 301 20/- UL33 7/- EF50 2/8 IIV82A 8/9 P1.8:1 5/3 0Y21 8/- lriú 5/- OM» 4/- 
6AK8 5/8 6P28 11/8 129K7 3/- :102 10/8 BL35 813 KF54 8/- !WS 6/8 PL84 518 U1V1 41t 063 4/8 0081M 8/- 
661.5 2/3 6Q711 I/O 128Q7 9l- 303 15/- UI313 3/9 EIF7:I 5/- I%4/3506/8 l'LL00 16/9 1 Yn5 5/- %OR 7/8 0C)61 10/- 
6 k 2/8 6Q711'1' 7/ 126117 5/- 304 151- DLOe 161- 0.160 316 1WL/50116/. l'M84 9/3 Clu "1- 077 3/- OM 6l- 
6AM6 3/- 6R7U 5/9 12Ú50 7/- 305 18/ 1.1L71 16/- 11E83 9/9 KBC1t220/6 I'T15 10/- 1:12/14 7/8 Z729 61- (8/84 8/- 
6.4Qú 6/9 6107(17' 11/- 1214 21- ::u6 13/- 1)L75 30/- F:FnS 4/: KF'35 1216 1'X4 9/- Cld 15/- 0749 818 (K'139 12/- 
6.4116 20/- 69A7 5/9 131)1 6/- 806A 18/6 DIA92 4/6 EFnd 81- K1.36 11/8 2125 8/6 017 6/- 0759 38/- OC14u 19/- 
liA1'l'6 8/9 68(7 4/9 1313 5/8 1622 12/8 1/1.94 5/8 EFn9 4/. KLL32 21/7 1'Y:11 8/- U16/20 8/6 Trans/more 04.170 8/8 
6A16 5/3 681:7 4/9 14B6 20/9 4031 16/- 1)L9ú 8/- EE91 31- KT:: 5/- lY32 8/8 L19 48/8 and diodes 0(2171 9/- 
OAVó 5/8 68117 3/- 14117 9/6 4667 71/. 1)1.96 5/9 1.F91 2/8 KTn 161- l'133 3/9 122 5/9 AA129 4/8 OC200 10/8 
6117 5/- 68J7 4l8 1467 19/6 1763 7/2 D11310 10/6 .E197 11/8 KT32 6/6 PY80 61- 124 12/0 AG167 14/8 00201 89/- 
6139171 2/8 
OBAU 4/6 

68177 4/6 
681.7 5/3 

1602 0/- 
In 15/6 

7193 116 
7476 E 9 

02179 6/- 
DM71 0/0 

EF98 10/- 
KF183 7/9 

K'1:43C 41- 
K'l'36 29/1 

P181 6/- 
PY82 4/9 

0_6 8/8 
UIO 7/6 

AC127 9/0 
AD149 25/- 

OC1U3 14/- 
OCP71 17/6 

6BE8 4/9 6067 4/- 19 10/8 A1834 20/- ÚW4/3608/4 E11..4 7/9 KT41 7/6 P183 5/9 1131 6/0 A1'102 27/6 051'121216 
818G6O 12/6 68Q7 6/- 19AQ6 7/3 AC042 23 8 DW4/5008/6 E1180 7/- ET44 5/- PY88 7/9 033 18/0 AF114 11/- 9X641 10/- 
61311/1 613 8957 12/8 101306020/5 AC044 1/- D186 7/6 EK2 25/11 KT61 9l9 P1000 818 035 16/6 AF115 10/6 T82 12/6 
6816 6/8 0887 2/- 19111 6/- AC2HL1018 1/197 8/- E1(12 9/9 KT63 8/9 P1801 7/- U37 0,91- AF116 10/. T98 15/- 
6803 4/9 8U40T 8/6 201)1 10/- AC2pen11/6 ENE 24/- EL_ 19/6 KTeU 12/3 QY21 6/- 043 5/9 AF117 6/8 V10¡16A32/- 
68Q7A 7/8 606(1 6/- 201)2 21/- AC21'EN: WO' 24/- 1112 3/6 5'174 12/4 QP22B 12/6 146 16/6 AF'1l8 60/- XA102 19/8 
OB177 8/3 607G 7/- 20F'2 11/6 1)1) 12/6 F:MM(C 10/- 1:1.33 6/9 K7'68 281- QP25 5/- 147 8/6 A1124 11/- 1.4103 16/- 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW 
METAL RECTIFIERS. BR111B 13/ -. 1115128 and 0115131115/6. 1.87 211 -. LW15 24/ -. RAG 7 /11. RM1 5/8. 8512 6/3. 1:511 7/6, 1íM4 12/9. 11112 17/8. 14.48 
17 /U. 141497 19/8. 14A100 28/ -. 14A124 28/0. 14A102 36/0. 1413110 31/.. 1413281 11/8. 10101 16/9. 101tÚ.1.1.10.1 9 / -. FU71 21 / , 16R/62.2.8.1 11 / , 16115.2,1.8,1 
8 /0, 1611.11.1.9.1 4/ -. 181/A.1.2.8.1 11 / -, FC116 6 /., F0124 12/6. KW 10/8. C21) 9/, K3/40 8/ -. C31) 11/ -. C3E 14/8. 53 /'L) 4/8, Q3 /4 8/7. K3/66 10/4. 
ELECTEOLYT1C8. Can types: 82 e 32/450v. 5/9. 50 x 65/8S0v, 7/-, 64 e 120/3590. 8/3. 60 x 200/275v. 9 /8. 100 e 400/'275v. 1ú/B. 100/275v. 8/ -. 200/275v. /- 
IUU a 200 /275v. 9/6, Tubular types: 8 /450v. 1/9. 18 /450v. 2/9. 81/450v. 1/9. 8 x 8/460v. 8 / -. 16 x 16/4201. 4/ -. 32 s 32/360v. 4 / -. 8 x 16/460v. 8/9. 321350v 3/ 
W ILLARD Midget silicon rectifiera. Types BY100. Output 250 volte ; o p. N Targe, than a .birr button. 7/- errien Hui tire: r, ei.+tuu.., 1/6. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terme of buelaees: -Cash with order or C.O.D. only. Poet/Puking 64. per lien. Orden over ES poet free. C.O.D. 3/6 extra. All orders oleered day of receipt. Any 
part) Insured against damage In trendt for 6d. extra. We are open for pereonal shoppers 8.30 -8.30 p.m. Eats. 8.30 -1 p.m. Complete lot of modern and obsolete 
valves, resistors, condensers. tremformers, potenUometera, mkaophonee, etc with terme of boldness, Ud. Please enquire for any Item not listed with 9.A-E. 
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HOME RADIO LTD. 187 LONDON RD., MITCHAM, SURREY 'Phone MIT 3282 

Some Unrepeatable Bargains ! ! 

Some exceptionally well made S.W. 
Tuning Condensers, silver plated and 
split end vanes. , spindle with 
extension for coupling two or more 
together. 

Single gang size 11 z I} z I }". Cap. S0 Pf. 4/6 Worth W. 

Single gang size If If II". Cap. 60 Pf. 5/6 Worth 1116 

Twin gang size 21 x If x I }". Cap. 50 Pf. 8/6 Worth IV- 
Air trimmer size I }x1 }xl ". Cap. I00Pf. 2/6 for 3 

Worth 211- 

Also for S.W. Work 
Air Tuner Condensers If x I; x 1 °. Cap. 20 Pf. 3/9 

Worth 619 

Air Trimmer Condensers. 1} z I} x 1 ". Cap. 100 Pf. 2/6 
for 3. Worth 211 - 

Air Dielectric High Frequency Tuning Condensers with 
Widely Spaced, Log Shaped Plates. 2 x 2 x I;" 20 Pf. 4/6 

Worth 1016 

Similar Condenser to above, but plates not so widely 
spaced. 2 a If x I. 160 Pf. 4/. Worth 716 

2 Gang 500 Pf. Tuning Condenser 

3/6 

NON ELECTROLYTIC DUBILIER 

NITROGOL CONDENSERS 

8 Mf 600 volts ... 1716 

4 Mf 600 volts 516 

2 Mf 800 volts 516 

2 Mf 600 volts 4P6 

2 Mf S00 volts 216 

2 Mf 500 volts (WEG 0) ... 11- 

Meters by WESTON. 2 inch scale 
S00 Micro Amp. Full Scale Deflection. 
and 0 -600. Price 17/6. 

Scaled 0 -1S 

A high quality Output Transformer. 
Primary 7000 OHMS. Secondary 3 OHMS. Suitable for 
Mullard ECL 86 Valve. Price 616. Worth 12/6. 

Car Radio Suppressor Kits 
Consisting of: 4 Plug Suppressors, I Coil Condenser. 
Price 51 -. Worth 121-. 

Please add 116 for Postage and Packing on all the above items. 

Our Catalogue is still available! Price 216, plus 116 postage and packing. 

The New'Picture-Book way of learning 
BASICELECTRICITY (5voLs.) 
ELECTRON ICS (6voLs) 

V . 1 . l l f n ' I t :' :c hi 1 1 1 1 1 1 W ith this out- 
standingly successful new pictorial method - 
the essential tacts are explained in the 
simplest language, one at a time; and each 
is Illustrated by an accurate, cartoon -type 
'Irawin,. 

The series will be 
of exceptional 
value in training 

mechanics and 
technicians in Electri- 

city, Radio and Electronics. 

WHAT READERS SAY 
"Learnt more in part 1 than the previous 2 years." L.M. J.. 
Durham. "I am convinced that I am on to somethtn_ 
really worth while." J.L.P., Fite. "Without doubt they are 
the easiest to follow books I have ever studied." W.I. 
Aylesbury. "Congratulations on a well planned easy to 
learn series." M.K., Horsham. "First class, I canno 
praise them too highly." J.J., Taunton. 

A TECHNICAL PRESS PUBLICATION 

h" 1111' 1 I,.., II on till I.its,t r, arch 
into simplified learning techniques. This 
has proved that the Pictorial Approach 
to learning is the quickest and soundest 
way of glinting mastery over these 
nhirrts. 

NNW Ill N IN E NNE 
To Selray Book Co. 

60 Hayes Hill, Hayes, Bromley, Kent 
Please send me Without Obligation to Purchase, Basic Electricity) 
Basic Electronics on î Days Free Trial. I will either return set, 
carriage paid, in good condition within S days or send down payment 
of 15/- (Basic Electricity) followed by ti fortnightly payments of 
10! -. Down payment of 15/- (Basic Electronics) followed by 
ti fortnightly payments of 12/6. Alternatively, I will send 68/- 
(Basic Electricit v -b parts). 81i- tBacte Electronics-6 parts) post 
free. This offer applies to United Kingdom only. 

Tick against set required (only one set allowed on free trial). 
BASIC ELECTRICITY (1 BASIC ELECTRONICS 

Signature_ ............................................................................................ .............................._ _..._._ (It under 21, signature of parent or guardian) 
BLOCK LETTERS BELOW 
Name 
F,'LL POSTAL 

Address 
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where N1 is the current multiplication required 
on the lowest current range. In the writer's case 
the lowest range was 3mA and the f.s.d. 660µA, 
giving N1= 3,000/647, and Rm was 23.311. So, 
in this particular case, 

Rl +R2 +R3= 233/ 1 

3,000 
1 =6.412 

l 647 
Rm +(Rl +R2 +R3) 

Step 2. R2 +R3= 
N2 

For example, to turn the i:r_.er's meter into a 
30mA meter, 

23.3 +6.4 
R2 +R3= - - - --- = 0.6611 

30/(0.647) 
It follows that R1 =6.4- 0.66 = 5.740. 

Rm +(R1 +R2 +R3) 
Step 3. R3= 

N3 
23.3 +6.4 

300/(0.647) 
for 300mA in the case in 
R2= 0.66- 0.066= 0.59412. Clearly 
be extended to any number of 
Thus a 3A range would require an 
R4 of 0.006611 and so on. 

=0.06611 

point. Thus 
the method can 
current ranges. 
extra resistance 

Making the Shunts 
The largest shunt resistance (5.7412) lies in the 

range of resistance which can be measured 
reasonably accurately by the original unit. How- 
ever, the writer decided to try his luck without 
actually measuring the resistance but instead to 
cut suitable lengths of wire of known resistance. 
In fact the only wire available was ordinary copper 
wire, but this proved to be quite satisfactory. 
(Resistance values are given in standard wire 
tables.) 

It is necessary to use a reasonably long piece of 
wire, because one can never say within a quarter 
of an inch or so what the final length is, because 
a certain amount of wire is in effect lost in the 
connections. (It is reasonable to allow an extra 
half- inch.) If the length is short, say, a couple of 
inches, this uncertainty accounts for rather too 
high a proportion of the total. On the other hand, 
it is tedious to wind huge lengths of wire. A 
search in the wire box revealed some 43s.w.g. 
(2.35912/yd) which would serve for the 5.7452 
resistor (87.5in.) and some 36s.w.g. (0.59411/yd) 
which would do for the 0.6612 resistor (38.4in.). 
These resistors were made up and connected in 
series across the meter. If correct the meter must 
read very nearly 3mA. since the third resistor 
(0.06612) has little effect on the 3mA range. 

A current of 3mA was obtained from a 3V dry 
battery and a 1k12 resistor (later to serve as the 
3V "multiplier") and the meter registered very 
nearly f.s.d., showing that the shunts were correct. 
No suitable single wire was available for the third 
shunt so a piece of 7/0.0076 (i.e. seven strands of 
36s.w.g.) connecting wire was tried. The length, 
calculated on the assumption that the resistance 
was one- seventh of the resistance of 36s.w.g., was 
31.2in. It turned out that the meter read 25 °; 
high in the 300mA range. This seemed odd until 
it was realised that to use stranded wire one has to 
allow for the twist! 

WIRELESS 273 

The length was adjusted, using a 30mA standard 
current (3V, 10011) so that the meter read f.s.d. 
on the 30mA range and one -tenth f.s.d. on the 
300mA range. 

Voltage Ranges 

By leaving the 3niA shunt permanently in circuit 
a range of 3V was obtained using IkII, 30V with 
10k11, and 300V with 100k12. Close tolerance 
resistors should be used (± 1%) and the power 
rating should be adequate. Thus at f.s.d. the 
100k12 resistor must dissipate 3mA x 300V= 
900mW, so a 1W resistor is required. 

In addition a 300mV (0.3V) range was included: 

Range 
resistance 

Fig. 8: The conventional ohmmeter which with a non- linear 
scale produces inaccuracies at the low- resistance end. 

this is useful for work with transistors. On a 
low range like this, the meter resistance (511 with 
the 3mA shunt) becomes significant. However, a 
100± 1% resistor was used as it was the nearest 
standard value and the 5% error was felt to be 
tolerable on this range. 

Resistance Ranges 

An ordinary ohmmeter (Fig. 8) has a non- linear 
scale and is only accurate for resistor values which 
produce about half -scale deflection. Since the 
surplus unit had a good calibrated 5012 resistor 
in it (actually calibrated 0 -2512) and since the 
meter was centre -zero it was decided to use a 

Fig. 9: A three -range bridge circuit for resistance measure- 
ments. 

bridge circuit for resistance measurements. 
The original instrument was a single -range one, 

but it is possible to make use of the calibrated 
resistor in a multirange instrument. To do this 
the circuit has to be rearranged as in Fig., 9. Here 
the 1000 nominal resistor should be exactly 
double the value of the 5012 nominal variable 
resistor. To make sure that this was so use was 
made of some of the components in the original 
circuit. 

Referring to Fig. 4 it will be seen that the right- 
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Complete Circuit (Fig. 10) 

Two switches are used. SI 
selects the range on all measure- 
ments. S2 rearranges the circuit 
to measure either volts and 
milliamps or ohms. It is theoreti- 
cally possible to do everything 
with one multi -wafer switch but 

± there was not room for one in the 
rather shallow meter case. MI 

7 
4 

Fig. 101 The complete multimeter circuit. 

hand ratio arms are in the ratio 2:1. The tech - 
nique is to use them as standards to select a 
suitable 10011 nominal resistor. To do this the 
positions of the 5012 variable and the X terminals 
are exchanged. The 5011 resistor is set to maximum 
and left alone. Then various resistors of 10012 
nominal value are tried until one is found which 
balances the bridge. This resistor has twice the 
value of the variable resistor and is used in the 
final circuit. 

The resistance standards (Fig. 9) should be close - 
tolerance components. RS is a safety resistor to 

Tap washer 
Fig. 11: Illustrating a suitable hand) for the meter which 

may double as an inclined support. 

protect the meter against overload. A study of 
Fig. 9 will show that the meter receives the largest 
current when on the 2512 range with nothing 
connected to the X terminals and with the 5011 
variable resistor set to zero. Then, if there were 
no RS, only the 5011 standard would be effectively 
in the meter circuit. RS is chosen to limit the 
current to a safe value under these conditions. 

It was originally intended to use the meter with 
its 3mA shunt for the bridge, but the sensitivity 
was poor on the 2,50011 range. So in the final 
circuit it was arranged to disconnect all the meter 
shunts when measuring resistance. This meant 
having an underdamped meter but it takes a few 
seconds to find the null anyway, so the disadvan- 
tage is not so great. 

Construction 

The original meter box had a 
separate battery compartment. The 
partition which created this was 
removed to provide more space. 
The front panel is big enough for 
mounting all the components. 
For the battery use a Terry clip, 
which also provides contact with 
the negative terminal (the zinc 
case) if the outer paper is removed. 

Contact to the positive terminal (the carbon rod) 
is made by soldering a lead to its brass cap -crude 
but effective. 

The original instrument had various bits of 
webbing attached to it. These were removed and 
a simple handle screwed to the sides. This handle 
swivels and is proportioned so that it can just be 
tucked away below the bottom of the case for 
storage. The pivots are deliberately made stiff by 
means of friction pads (rubber tap washers) so that 
the handle can be positioned (Fig. 11) so as to 
prop the meter in a convenient attitude. 

ON THE SHORT WAVES 

-continued from page 210 

An undisclosed 25m band frequency has 
replaced 15,265kc/s for the transmission from 
1830 -1925 of the Radio Voice of the Gospel, 
P.O.B. 654, Addis Ababa, Ethiopia. 

There are new frequencies for all the English 
transmissions to Europe of Radio Warsaw, 
Warsaw, Poland. The new schedule is 1830- 
1857, 1930 -2000 and 2130 -2155 on 7125/7, 
285kc /s, 2030 -2100 on 6,135/7, 270kc /s, 2230- 
2300 on 7,145/7,270kc/s and 1,502kc /s medium 
wave. There are also multilingual music trans- 
missions from 1900 -2030 on 7,145/1,502kc/s and 
2330 -0100 on 9,675/7,125/1,502kc/s. 

Cairo Radio's transmission to East and Central 
Africa from 1545 -1830 is now on 17,920kc /s, 
where it is giving good U.K. reception. English is 
at 1745. This station wants reports, which should 
be sent to Propagation and Monitoring Depart- 
ment, U.A.R. Broadcasting and TV, Maspero 
Cairo, Egypt. 

Finally N.H.K., Tokyo, Japan, now uses 11,780/ 
15.135/17.870kc/s for its European transmission 
from 0615 -0845. The English portion is from 
0800 -0845. 
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TOP QUALITY -LOW COST / C R C. \AMATEUR RADIO EQUIPME NT 

BUILD YOUR SHORT WAVE LISTENING STATION WITH CODAR -KITS 

CR 66 COMMUNICATIONS * P.R. 30 R.F. PRESELECTOR * 
RECEIVER 

THE FINEST 
SUPERHET 
KIT EVER 
OFFERED 

Hundreds of testimoni- 
als (can be seen at our 
offices) prove this 
highly sensitive top 
quality receiver to be 
the finest value ever offered. No technical knowledge or equip- 
ment is required. Assembled Coil Unit and I.F. Transformers are 
factory aligned. Frequency range 540 Kc /s to 30 Mt /s in 4 
bandswitched ranges. Separate Electrical Bandspread. Regenera- 
tive I.F. stage for maximum gain and B.F.O. Panel aerial trimmer, 
AVC, Standby, Speaker switches. 3 watts output for 2 -3 ohm 
external speaker. Valve line -up: ECH81, EBF89, ECC8I, EL84, 
EZ80, EM84. Tuning Indicator. Modern styling in Silver Grey 
Cabinet 16 x 6# x 8* in. 

Complete Kit. 17 -page Instruction Manual L19. 2.6 
Ready Built L21.12.6 

"S" Meter Model Kit L21. 2.6 
Ready Built £23.15.0 

Carriage on all models 61 -. H P. Terms available on request. 

Frequency range 1.5 -30 Mcls. Substantially improves the perform- 
ance of any superhet receiver 

G4HZ writes . 1 am 
delighted with it, it improves my 
Eddystone 640 in all respects. 
The difference with the Pm- 
selector is fantastic, a weak 
signal on 15 metres about S2 
changed to 58. On the Y.F. 
Bands, unwanted noise and 
mush is cut out. 
G3RIA writes .. The results 
in conjunction with my Eddy- 
stone 888 are amazing. Signals are twice as strong with much 
higher signal/noise ratio. A first -class product well worth the money 
The P.R.30 uses EF183 Frame Grid R.F. Amplifier and provides 
up to 20 dB gain. Features include vernier tuning, gain control, 
lector switch for either dipole or end fed antenna. External 
power supplies (obtainable from Rx). Smart styling in grey and 
black. Complete, READY BUILT, with all plugs, cable. 
Now available in two models. 
P.R.30 for external power supplies 180 -250 voks H.T., 63 volts 
3 amp. L.T. (obtainable from receiver). £4.17.6 Carr. 3/6. 

P.R.30X self powered with internal power supply for 200,250 
volc4.C. Will provide 200 volts up to 25 mA and 63 volts 
I amp. for other accessories. £7.2.0 Carr. 316. 

CODAR -KIT CR 45 MAINS T.R.F. SHORT WAVE RECEIVER 
World -wide short wave reception, North -South America, India, Russia, Far East, Australia, 

amateurs, shipping, etc. 
* Separate electrical bandspread. * Three slow motion vernier drives. * Low loss polystyrene plug -in coils, factory aligned. * Dials calibrated in frequencies and degrees. * Power output 3 watts for 213 ohm speaker. * Valve line -up: ECC8I /EL84 /EZ80. * Front Panel Silver and Black, control knobs Grey. * Provision for panel phone jack. 

Superb modern styling and Top quality components throughout Complete CR 45 CODAR -KIT. with valves £7.5.0 Carr. 4f6 
and 3 Coils, 10 -28, 25 -75, 60 -176 metres. Instruction Manual 11 pages, less Cabinet 

CR 45 Cabinet Silver Grey 12 x 5} x 7in. with sliding door for easy coil changing and detachable louvred rear panel 28,6 
Instruction Manual only 41- post free. Extra coils 419 each. * CAN BE SUPPLIED READY BUILT PRICE ON REQUEST. 

* NOW AVAILABLE * 
RQ IO "Q" Multiplier/Filter 

The new CODAR RQ 10 "Q" Multiplier can be used with any 
superhet receiver employing an I.F. between 450 and 470 Kcis. It 
provides a considerable increase in selectivity for either peaking 
or rejecting a signal on AM, CW or SSB. Both PEAK and NULL 
functions are tunable over the receiver I.F. passbani. 
Model RQ 10 for external power supplies 180 -250 volts at 5 mA, 
6.3 volts 0.3 amp (obtainable from receiver). E6.15.0. Carr. 31 -. 
Model RQ 10X self- powered version for 200 -250 volts AC. This 
model has accessory socket to provide up to 25mA at 200 volts 
H.T. and 6.3 volts I amp AC for other accessories. E8.8.0. Carr. 316 

Both models are ready built with all cables, instructions. 
CODAR AERIAL KIT. 50ft. of high quality stranded copper 
aerial wire. 4 porcelain insulators. Instruction leaflets giving 
details of 5 simple aerial systems suitable for general coverage or 
the Short Wave Listener. 816 post free. 
CODAR -COIL AIR SPACED COILS. A range of over 45 
different air wound coils from ! to Sin. diameter, suitable for all 
applications, receivers, transmitters, aerial tuner units, etc. 
Full data on request. 
Coming shortly. Miniature low power Transmitter, 10 watts for 
160'80 metres. Cat. No. A.T.S. 

* THE SUPER CLIPPER * 
* Peak Performance short wave 

battery receiver. * Large precision dial, dual slow 
motion drives. * Bandspread on all Bands. * High gain valve /transistor hydbrid 
circuit. * 2 Mullard transistor amplifiers, 
pre -assembled and tested. * Low loss polystyrene plug -in coils, 
factory aligned. * Batteries last months. 

88 6 

Easy to assemble, this famous Short Wave Receiver brings a 

new world of listening pleasure to your finger tips. Complete 
SUPER -CLIPPER CODAR -KIT, valve, transistors, 2 Coils 20 -60, 
55 -180 metres. Instruction Manual 7 pages, 8816, carr. 216. 

Front Panel Silver Grey, 10 x 71in. 6 9 extra if required. Extra 
Coils 419 each. 

CODAR -KITS are famous for PEAK PERFORMANCE, EASY TO FOLLOW INSTRUCTIONS, CLEAR PICTORIAL 
DIAGRAMS. Some of the Top Quality names who supply material for CODAR -KITS ... MULLARD, BRIMAR, JACK- 
SON, DENCO, ELECTRONIQU ES, THORN, A E.I. etc. etc.... only the best is good enough for the high CODAR stan- 
dards which make complete success certain. 6d. in stamps brings illustrated leaflets. 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX 

G3IRE CANADA: CODAR RADIO OF CANADA, TWEED, ONT. G3HGQ 
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DE -LUXE RECORD PLAYER KIT 
Incorporating a 4 Sp. Garrard Auto -811ra 
unit and Mallard latest S w. amplifier (RCL86 
and EZSO), vol., bass and treble controls, 
with 8 x Sin. 10,000 line speaker. Superb 
quality reproduotlon. Contemporary styled 
two-tone cabinet, charcoal grey and off-whIte 
with matching £13.18.6 Size 17 nx 161n. 8. 

Carr. A lue. 10/. 
COMPLETE KIT. Cat. s Corset. 
detaile 216. (Free with kit). 
FRONT SECTION. which houses 
Imp. A speaker le detachable 
from cabinet. Price, as separate 
unit for etereo, 05.17.8. Carr. 6 /, 

COLLARD STUDIO TAPE RECORDER 
RIT. Regret all complete kite of this pop- 
Wet unit now sold out. Only a few cabinets 
and Collate Tape Decks remain NOAMPLI- 
FIERS LEFT. Cabinet else: 18 z 161 
z Sin. with cut -out mounting board. 
SPECIAL CLEARANCE OFFER - 
Twin track, 015.10.0. 4- track, 
517.10.0. Plus 10;- cart, 

BARGAINS PLAYER UNITB 
!UNCLE PLAYERS; Carr. 4 /0. 
Model SRP10 5 ans. 
Model 4H1, 51110.0. Carr. 7/6. 
AUTOCHANGEW 4 'peed. Carr. 
6 / -. Latest Model AT.6 with 
traneoription arm, plug -in head, 
mono. 10 gm. Stereo 11 gas. 
"Autoalim" Model 60.17.6. 

RZPANDED ANODÌBZD METAL. 
Attractive gilt finish fin, x fin. diamond mesh 5/6 eq. ft. Multiples 
of Sin. out. Max. aim aft z 3ft., 

' 47/6, plus cart. 
TTGAN PRET (Conteur. pst.), 
12 z 121.., S /.; 12 z 181n., 8/.; 
12 x 241e.. 4/-, etc. 

'RECORDING TAPE 
Famous American Columbia (CBS) 
Premier quality tape at NEW RE- 
DUCED PRICES. A genuine recom- 
mended Quality Tape -TRY IT 
Brand new, boxed and fully 
guaranteed. Fitted with leader 
and atop foils. 

Standard Double Play 
Sin. 600ft. 18/- 1,200ft. 81/6 
61in. 900ft. 10 /- 1,800ft. 57/6 
Sto. 1,200ft. 51 /. 2,400ft. 47/6 

Peet & Pack. 
Lin VW Per reel, 

lin. 9900ft. 17/6 Pus (3d. ea. 
6 f In. 1,200f t.19/6 for additional 
71n. 1;000f t. 88/6 reels. 
SPECIAL OFFER. 3in. Message 
tape 160ft. 8/9; 3in. L.P. 22,5ft. 
44e; Mn. D.P. 300ft. 6/6. P. A P. 
per reel Od. 
TAPE REELS. Motre, surplus 
1r... 2/5; SM. 2 / ..; bin. 2 1-; dio. 

0 / -; lin. 1/8. Plastic spool con- 
tainers, lin. I/8; Sin. 1 /1); Olin. 
2 / ; 71e. 2/3. 

ENAMELLED COPPER WIRE, -- }Sib 

306-3411. 8/0; /9; 30g /388, 4/8; 39g -40g; 
4/6 eta 
VALVE HOLDERS-Int. Oct., 65. 
Nylon or Oenmle, B7G, BOA un- 
skirted, ed. 870, BOA skirted 1/. 
each; É70 with Can 1/6; B9A with 
Cao 1 9, etc. 
STYLUS REPLACEMENTS. Diamond 
Styli for L.P. or Stereo, for all pop. 
type., BER, Collaro, Garrard, etc., 11/8 ea. Old. 12 oaths. SAPPHIRE 
ditto, 5/5 ea. Comp. range in stock. 

TAPE DECK BARGAINS! 
SSE MONARDECK Type TD2 
Twin -track 17.7.0 
Four -track 80.10.0 

Canine. 61- 

OOLLARO STUDIO 0 -SPEED 

'twin -track 
DECK 

610.10.0 
Four-track 114.10.0 

Carrfaee 7/6 

JASON F.M. TUNER UNITS 
I"esigoer. approved kits available. 
FMT1. 6 ana. 4 valves 20 / -. 
PMTS. 57. 5 valves 26 / -. 
JTV Mercury. 10 sae 3 valves 22 /6 
JTV2. 513.19.6. 4 valves 28/5 
NEW JASON F.M. HANDBOOK 
2/6. 48 hr. Alignment Services, 
7/6. plus glu, 

Condenser.- silver Mica. All values 
2pF to 1,000pF, 6L each. Ditto 
Ceramic. 3d. Tub. 460 v. T.C.C. 
etc., 0.001 mfd, to 0.01 and 0.1/ 
330 v. 95. 0.02. 0.1/600 v. 1 /-. 0.26 
Hunt, 1I6. 0.6 T.C.C. 1/0, etc., etc. 
Close Toi. S /Miau -l0°ó 6pF- 
500pF 3d. 800.6,000pF / / -. 1so 
2pF -100pF 9d. lOOpF.500pF 11d. 
373pF, 3,000pF 1/6. Resistors- 
Full Range 10 ohms -10 meaa 
ohms 20% f and 1W 8d., fW' bd. 
(Midget type modem rating), 1W 
SL, 2W ed. Hl -Stab. 1% 1W, 5W 
Bd. (100 ohms-1 meg ). Other 
values Sd. 1% 4W, 1/6, etc., etc. 

TUB- ELECTROLYTICS -CAN 

25 /36v. 50/12v. 1/9; 8 +8/460,. 4/6; 
50 /00v. 100 /125v. 2 / -; 82+52/275v. 
4/6; 6/450v. 4/850v. 2/8; 60/50/850v. 
6/6; 16 +18/460,. 5 /8: 60/250/175v. 
12/8; 82 +52/450,. 8 /8; 100 +200/ 
273e. 12/6. 
Transistor Midget types -all values 
1 mid to 50 mid. 1/9 ea.. 100 mid., 
2/- 12 v. 

VOLUME CONTROLS -5K.1 Meg. 
ohms. gin. SPINDLES, MOR- 
GANITE MIDGET TYPE. 111n. 
dia. (Mar. 1 year. LOG or LIN, 
ratios, less 5w. 5/- D.P. Sw. 4/6. 
Twin Stereo lem Sw. 6 /6. Some 
values with D.P. Sw. 11/6. Speciale 
to order. 

KNOBS-Modern Continental Types 
Brown or Ivory with Gold Ring 
lin. dio. 91 each, 111n. 1/- each 
Brown or Ivory with Gold Centre 
1in. dia., l0d. each; 151 .,., 1/3 each 
LARGE SELECTION AVAILABLE. 

BONDAOODST Speaker Cabinet AOOostle Wadding (lin. thick approx.) 12 in. wide, any length ut, 1/6 ft., 4/- yd. TWEED COPPER WIRE, I6-22g. 2/6 fib. ERBIN MULTI00RE SOLDER, 00/40 4d. per yard. Canons 2/6 etc. 

We manufacture all types Radio Mains 
Traust., Chokes, Quality 0/P Trans., etc. 
Enquiries Invited for Specials. Prototypes 
for small production rune. Quotations by 
return. Send for detailed bargain lists, 
3d. stamp. 

Only a few items are listed from our compre- 
f 1. bensive stock. Write now for full bargain 
(940 liete 8d. 

RADIO COMPONENT SPECIALISTS 
70 Briastook Rd., Thornton Heath, Surrey. Heure: 9 a.m. -ti pee., 1 pen. Wed. 
THO2108. Trrm C. li.D. or i .0.D. Peal and Packing up to 1 1b. lid.; 119. 1/3; 
3 16. 213; 6 lb. 2/9; 8 /b. 3 :i. 
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OSMOR 
CHANGE OF ADDRESS 

To 

540 PURLEY WAY 

CROYDON 
(NEAR AIRPORT) 

SURREY 

Telephone 

CROydon 5148 -9 

EX- MAINTENANCE TESTED TUBES 
17in. - 351-. l4in. - IS1.. 

Carriage 5f -. 
Satisfaction Guaranteed. 

REGUNNED 
Guaranteed 
Year 
Carr. 10/6. 
101- refundable 
on OLD 
(110° Tubes 
stock.) 

TUBES 
I 

Ins. and 41 In- 99/6 
7916 

59/6 
fi e 

Add 1i in . 

TUBE 18,14, 
In j2 in. 

VALVES. 94. each. 1,000's available. Send for 
List. 
CONDENSERS. I00-10 /-. New Assorted 
lectrolties and pFa P. A P. FREE. 

V /OONTfROLS. 40 -10 /.. A selection of types 
and else,. P. A P.2 /0. 
SPEAKERS. 7/9. Sin., Sin., 7 s 41u. and 9 s 3in. 
Ex. mid. Salvage. P. A P. 2/3. 
NEONS. 1/- per doses. (S,B.C.D.P. fittings). 
Maine teeter and visual reminder.. P. A P. 11. 

TELEPHONE 15/6 
HANDSET 

pair 
G.P.O. pattern House to 
Workshop, 
garage, inter - 
of f Ice, etc. 
Works off any 
small battery. 

P.. & P. 4f6, 

AERIALS. BBC /ITA combined Loft and room 
aerials -From 26 / -. BB2 /UHF and colour 
aerials -From $17 O. SPND FOR FREE T.IST. 

EX- RENTAL T. . SETS 
Send for list of 171n. 
our range of other 

vc, E 11.1 0.G models. Demon- 
strations daily in 

14TH. our shop, from a 
large selection. i E7.10.0 

12 moo he written 141n. 20t. 
guarantee. Carr. )7in.301. 

Channels for all Personal Col - 
areas. lection Advised 

Phone 
ILFord 
6001/2/3 

DUKE & CO. (LONDON) LTD. 
621 -3 Romford Road Manor Park, E.12 

Liverpool St. -Manor Pk. -10 mins 

Stamp 
For Free 

List 
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LETTERS 
TO THE 

EDITOR 
SINGLE SIDEBAND RECEPTION 

SIR, -I wonder if users of simple short wave 
receivers have noticed how well single sideband 

transmissions can be tuned in with these sets. A 
test, and a little practice in tuning such s.s.b. 
signals, is best first made on the 80m amateur band. 
With an ordinary superhet, or with a t.r.f. receiver 
adjusted so that the detector is not quite on the 
point of oscillation, any s.s.b. signals will be quite 
unintelligible. If regeneration is then advanced very 
slightly, so that the detector is just oscillating, the 
s.s.b. can be received very well. Receiver tuning is 
adjusted so that the detector frequency is near the 
frequency of the eliminated carrier of the s.s.b. 
transmission. On the 14Mc /s band, many USA and 
other amateurs will be heard, using this system. - 
F. G. RAYER (Upton -on- Severn, Worcestershire). 

IF YOU CAN'T BEAT 'EM -JOIN 'EM 
SIR, -With reference to the Leader Competition 

entry from Mrs. Joyce Burdett (page 62, May 
issue) who claims to be a " wireless widow ". Why 
should she feel like this? The old adage, " If you 
can't beat 'em, join 'em " is the best cure for the 
XYL's blues. There are now well over thirty YL'S 
and XYL's in this country with their own callsigns 
and I don't think there is one amongst us who 
could be described as a blue- stockinged technical 
type; a R.A.E. pass does not require brains, only a 
little application of effort and is within the reach 
of all. 

With her own ticket Mrs. Burdett would be in a 
position much envied by the unmarried licensed 
YL's and those XYL's who have their own ticket 
but whose OM's have no knowledge of radio to 
help them. She would have her (or even his) equip- 
ment built and maintained and her aerials rigged 
for her, unlike some XYL's with licenses who have 
to do their own construction and maintenance, 
and are even called in by the OM to mend a fuse! 

Many radio societies, like our own, welcome 
YL's and XYL's and even the OM's of amateurs as 
members, though there are as yet, a few societies 
who have not seen the light and condescend to 
welcome their ladies only to the annual dinner as 
decoration (or more correctly, to ensure that the 
OM's do not get into trouble for being late home!) 

How would your correspondent feel if she were 
the OM of a lady amateur -with strange men 
calling on her as the result of a mobile OSO, 
various men collecting her at odd hours to do a 
stint of Field Day operating or all night on a Scout 
Jamboree station? 

I am sure that if some OM's can be tolerant of 
their wives' hobbies, whether they be knitting, 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying commercial 
or surplus equipment. We cannot supply alternative details 
for receivers described in these pages. WE CANNOT 
UNDERTAKE TO ANSWER QUERIES OVER THE. TELE- 
PHONE. If a postal reply is required a stamped and 
addressed envelope must be enclosed with the coupon from 
page iii of the cover. 

The Editor does not necessarily agree with the opinions expressed by 
his correspondents 

bingo or amateur radio, then it is up to the XYLs 
to do the same. I joined my husband's hobby (not 
radio) because I couldn't hope to beat it and he 
now even tolerates mine! After all, amateur radio 
is a hobby which can, to a large degree, be pur- 
sued at home, as long as the XYL doesn't drive the 
OM to the last resort of the henpecked ham - 
namely, mobile operation on his way to work!- 
" G3XYL " (name and address supplied). 

MODIFICATIONS FOR P.W. SIXTEEN 
MULTIMETER 

SIR. -I have recently completed the P.W. 16 

Multimeter (described in your January 1964 
issue) including modifications to extend the ranges 
available to eighteen. 1 am very pleased with the 
results achieved, and the general professional 
appearance of the completed instrument. 

Construction of the instrument was straightfor- 
ward, provided care was taken and the job not 
rushed. This applies particularly to the installation 
of switch S2. which is PVC insulated and very 
difficult to solder without damage. However, this 
was successfully accomplished by using a heat 
shunt and by not keeping the iron in contact after 
the solder had run. 

The two additional ranges included in my meter 
extend the voltage readings up to 1,000V a.c. /d.c. 
(Messrs Lasky Radio supplied the additional com- 
ponents required for seven shillings.) Two 
additional terminal sockets were fitted by drilling 
the escutcheon plate in line with existing holes to 
be found in the left -hand corner of the meter case 
when viewed from the rear. These two sockets then 
became the common positive and negative termi- 
nals of the published design. The original sockets 
of the meter are then used for the 1,000V ranges. 

The positive socket becomes the 1,000V d.c. 
positive, and the negative the 1,000V a.c. The 
new common negative socket is used for all ranges. 

Two additional 5mû resistors are wired in series 
between the 1,000V d.c. positive socket and ter- 
minal 5 of SI and two 250kí/ resistors are wired 
in series between terminal 5 of SIB and the 1,000V 
a.c. socket. These additional resistors are housed 
vertically either side of the insulated posts used for 
holding the case together The double solder tag 
" B" is not required and the connections originally 
taken to this point are soldered directly to the 
common negative terminal. 

These modifications, besides making the meter 
more versatile, will enable use to he made of the 
Taylor HV probe which extends the range up to 
25kV. -L. J. LYON (Lexden, Colchester, Essex). 
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TRIMMING TOOL OR TUNING TOOL 

SIR, -I wish to thank you for the really valuable 
Trimming Tool Set which accompanied the 

April P.W. It will obviously be most useful for its 
intended purpose, but I have found that in an 
emergency, I can also use the No. 4 tool as a 
tuning- fork -as its shape, but not its material 
might suggest. 

As a violin player, I always carry in my case a 
440c /s tuning fork, but I have now found that if I 
grip the No 4 tool by the " plug " and gently hold 
the tines of the fork between finger and thumb of 
my other hand and then slide these digits off the 
fork, a tone equal to A -flat; i.e., just a semi -tone 
below the now standard pitch for " A " (A- 
natural); is emitted. 

The sound is very quiet, of course, and I have 
to hold the tool close to my ear whilst stroking the 
tines, to hear the note. - L. F. HUNTER (Rugby, 
Warwickshire). 

A CLOSED SHOP? 

SLR, -I feel that I must object to one point in 
H. Naylor Caley's letter in May P.W. Although 

his suggestions for further study at evening classes 
are sound, I fear he gives the impression that all 
radio clubs are kinds of secret societies in the 
mystic of radio, and are restricted entirely to 
" ham " radio. 

I would point out that most radio clubs are 
strictly "amateur radio societies ", and although one 
of the main interests is usually ham radio, you will 
find members with interests in all fields of radio 
and electronics. 

I joined my local club (Eccles and District) only 
six months ago, but in that time I have received 
encouragement and assistance in building an 11- 
valve double conversion receiver, more than 
doubled my technical knowledge, and become a 
member of the R.S.G.B. Hardly an example of a 
closed shop of licensed amateurs with very 
restricted interests. - W. R. BANNERMAN (Flixton, 
Manchester). 

P.W. GUITAR AMPLIFIER 

SIR, -I was rather puzzled to read in the article 
on the 35W Guitar Amplifier (P.W., May 1964), 

that many thousands of volts are present at the 
top cap of the 807 valves when the signals are 
present. 

High anode voltages may be expected with 
inductive anode loads, (cf. line output transfor- 
mers), but with an output transformer correctly 
loaded, the transformer behaves as an impedance 
matching device and not as an inductance. The 
anode load is therefore resistive and is equal to 
the transformer secondary load reflected back to 
the primary. 

807 valves commonly exhibit internal fluores- 
cence, which could give the impression of very 
high anode voltages when only relatively low 
voltages are present. 

If the secondary load on the output transformer 
were removed, then it would not only be possible 
to break down the transformer insulation due to 
the generation of high potentials by what would 
be now an inductive load, but also cause risk of 
damage to the valve. There is the possibility of 
flash -over in the valve due to high voltages but 
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also the possibility of increased screen dissipation 
due to a lowering of anode voltage.-F. W. ADAMS, 
B.Sc. (Sheffield, 10). 

SIR, -With reference to Mr. Adams' letter, I 
would like to clarify the paragraph referred to 

in my article. 
To recapitulate, the sentence under discussion 

reads: .. keep away from the 807 top caps, high 
peak voltages of many thousands are present here 
when a signal is present, and severe burns can be 
had if they are accidentally touched during use ". 

What is meant by this is that, should the caps be 
touched (especially if the other hand or a part of 
the body is in contact with the chassis) a spark will 
be drawn between the top cap and the person's 
hand. Due to the spark comprising an alternating 
current component, the back e.m.f. across the out- 
put transformer primary winding is extremely high. 
The actual voltage developed depends upon the 
spark frequency, and the level of signal present in 
the amplifier at the time. 

Placing part of the body across this circuit point, 
puts a relatively low resistance across the trans- 
former, which of course upsets its matching. Once 
contact has been made and a spark drawn as the 
unfortunate constructor endeavours to move away, 
the transformer behaves as an inductance purely, 
and as stated, due to the increasing back e.m.f. 
produces a vicious circle with the spark voltage 
increasing until the gap is too large or the external 
resistance of the person's body has increased to a 
point where the current flow is too low to sustain 
the spark. I have had first hand experience of this 
effect, and nursed a nasty burn on one thumb for 
quite a few weeks afterwards. 

Incidentally, Mr. Adams is quite right in his 
remarks -"high voltages are not present whilst the 
amplifier is operating normally ", the anode 
voltages of the 807's being 450V under all con - 
ditions.-BIUAN L. PHILLIPS (Preston, Lancashire). 

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

. the February, March and September 1962 
issues of P.W.-P. CUNNINGHAM, 20 Kenwood Gardens, Gants 
Hill, Ilford, Essex. 

. details about the Ekco Car Radio, No. CR74, 
especially of the external connections to the sockets.-P. BAYLISS, 
18 Stuart Road, East Barnet, Hertfordshire. 

. the February, March and April 1962 issues of 
P.W. -B. J. COLLINS, 54 White -Lion Road, Amersham, Bucking- 
hamshire. 

. the issues of P.W. dealing with the 19 set. -D. 
SYntoxoa, 66 St. Barnabas Road. Cambridge. 

the information regarding the R1155: power, 
output, etc. All data received returned within 48 hours.-T. L. 
SADLER, 10 Sheaf Avenue, Abbeydale Road, Sheffield 7. 

data on the 19 set Mk. 3 (Canadian). particu- 
larly the Mk. 3 No. 2 supply unit. -R. AUDREY, I1 Addersley 
Road, Norton, S.o.T., N. Staffordshire. ... the service manual for the Sobel! RS402 
a.m. /f.m. receiver.-F. CLARKE, 57 Woodcraft Road, Smith - 
down Road, Sefton Park, Liverpool 15. 

.. circuit, valve line -up and any information on 
ex- government type No. MCRI. -R. DAVIS, 1l Bishop's Lane, 
Robertsbridge, Sussex. 

. written or printed notes leading to the MOT 
"Radar- Maintenance Certificate" standard or any other 
material on the subject. -M. FAHY, 1 Castle Street, Limerick, 
Eire. 

the circuit and any other data concerning the 
R107 set ZA3050.-R. WILD, 140 Nansen Road, Alum Rock, 
Birmingham 8. 

. the September 1956 issue of P.W. -B. DOD DS, 
42c Alma Place, North Shields, Northumberland. 

.. circuit and /or manuat of the Romac Radio 
Corporation Television set, Model 179/T. -J. McGaaiL, 494 
Rochester Way, Sidcup, Kent. 
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NEWS 
JUNE /JULY 1964 

ANOTHER ACCESSORY FOR THE MICRO -6 
Because of the enormous interest in the Micro -6, we at 
Sinclair Radionics have been devoting much of our 
time to the development of accessories which add 
to its usefulness. The first of these, the TR 750 
power amplifier was introduced last month. This 
remarkably low priced high performance design has, 
of course, a great many applications but in con - 
junction with the Micro -6 or the Slimline it can 
form a really powerful car, home or portable radio. 

The latest Micro -6 accessory is just as exciting! 
We have designed and produced an elegant nylon 
wrist strap which clips straight on to the Micro -6 
converting it into a wrist radio -the first of its kind 
in the world! The earpiece lead may then be run up 
the sleeve and the radio listened to without any sign 
c -- .railing wires. 

The wrist strap may be removed instantly when 
desired, but in use it is firmly attached and the set 
cannot come loose. It will add immensely to the 
pleasure and usefulness of your Micro -6, particularly 
when out of doors. 

THE MICRO -6 CIRCUIT 
Many readers may be curious to know how we 
achieve the high performance we claim for the 
Micro -6 in a set of such tiny size. That our claims are 
genuine is, of course, proved by the countless con- 
structors' letters we receive, more of which we give 
below, but you may like to know more about the 
design. The circuit is a completely new one based on 
our micro -alloy transistors (MATs). These tran- 

* FROM OUR POST BAG 
Enthusiastic letters continue to reach us unabated. 
A constructor from Aylesbury writes: - 

"Many thanks for having dispatched my order of 
your little receiver the Micro -6. I built the set on 
Saturday evening and in less than two hours; the 
results being obtained straightaway. Home, Light, 
and Third, received on more than ample strength, and 
at least 12 foreign stations, such as Luxembourg, 
Paris, two German stations, and others. all these at 
more strength than needed, with good selectivity. 
Clarity is very good; and no fading on Luxembourg. 
Truly a remarkable achievement, to be heard and 
seen, indeed to marvel at less than a Match Box," 

(Signed) J.G. 
D.M.F., Southport, states: - 

"As one who remembers the days of bright -emitter 
valves and has seen radio grow from that to colour 
television I can still marvel at the design and per- 
formance of your amazing little Micro -6. Having 
built it, t find it hard to be without. I seem always to 
have use for it, and I find it absolutely fascinating 
that so much entertainment can be had from so tiny 
a set." 

(Signed) D.M.F. 

sistors have higher gains than any other types at low 
voltage levels and, as they are also very small, are ideal 
for miniaturised equipment. The Micro -6 has two 
high gain stages of R.F. amplification, a double diode 
detector and three stages of A.F. amplification. Thus 
we have used exactly the same number of stages of 
gain as are employed in conventional 6 transistor 
superhets. 

We are able to do this because we use genuinely 
micro -miniature components not normally available 
to the home constructor. For example all the resistors 
are only ;" in length. These tiny components help to 
make the Micro -6 simple to construct because we 
don't have to pack them so closely together. If you 
would like more details just send 1/- for our booklet 
on the Micro -6 which gives the complete circuit 
diagram and technical description. 

BRITISH BEATS THE WORLD! 
We recently launched an export drive for all our 
products. We have already received enquiries for the 
Micro -6 from over 30 countries and samples are now 
going to agents throughout the world. One company 
in the U.S.A. has ordered 1,000 TR750 amplifiers 
and 1,000 micro -amplifiers. We were particularly 
pleased by this result as the orders were obtained in the 
face of very tough Japanese competition. 

This time 
our 
devoted 
enthusiast 
MIKE 
FARAD 

says 
"I' ,v made 
Iwo for me, 
one for 
Uncle Bert, 
one for 
Alabel, Iwo 
/or the Add% 

and one for 
Grandma. 
1be dog 
wlrl baie 
ta Natt!" 
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sinlair MICRO-DESIGNS 

WEAR THE MICRO -6 
ON YOUR WRIST! 

SIZE 

Mi. x In/le x 

WEIGHS 
LESS THAN 
AN 
OUNCE 

COMPLETELY 

SELF -CONTAINED 

INCLUDING 

BATTERIES AND 

BUILT -IN 

AERIAL 

The unbelievably small size and fantastic power of the 
Micro -6 make it possible to wear it like an ordinary wrist 
watch, and for this we introduce our special " Transrista" 
reinforced nylon strap. The Micro -6 can be attached to it 
instantly and removed whenever required. This opens still 
further new and exciting approaches to radio listening and 
ensures your obtaining enjoyment such as you have never 
known before from any radio receiver. 
You con build the Micro -6 and have it working within 
the space of a single evening! With a "Transrista" 
strap for using your set out of doors you will indeed have 
the radio of tomorrow today. 

THIS IS THE SPEC THAT GETS SUCH WONDERFUL 
RESULTS 
The Micro -6 uses Micro -Alloy Transistors in a completely new 
circuit. Two stages of R.F. amplification are followed by an efficient 
double diode detector which drives a high -gain 6 -stage A.F. 
amplifier. Powerful A G.C. applied to the first R.F. stage ensures 
fade -free reception from the most distant stations tuned in. 

Everything including 
ferrite -rod aerial and 
batteries is contained 
within the elegant 
tiny case. 

. SPORTS 
EVENTS 

MOTORING 

TRAVELLING 

SINCLAIR 

MICRO -6 
THE SMALLEST SET. 
IN THE WORLD 

BUILD IT IN A SINGLE EVENING! 
The Micro -6 is simplicity itself to build when you 
follow the meticulously detailed instructions. All 
parts including MAT transistors, printed circuit board, 
micro -miniature components, case, dial and light- 
weight earpiece and instructions come to 

MALLORY MERCURY CELLS FOR THE MICRO -6 ... I'll each 

MICRO -6 "TRANSRISTA" WRIST STRAP 

Stylishly finished, strongly made Nylon strap, black or grey, ready 
to take Micro -6, 

/6 

7/6 

MALLORY 6 -CELL 
PACK OFFER 
Always have power on 
hand for your Micro -6 
with a Mallory 6 -cell 
pack -you save, too, 
buying this way .11016 
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ACTUAL SIZE --2" x 2" 

THE TR750 HAS 

TREMENDOUS POWER 
This latest Sinclair power amplifier builds on to a printed 
circuit board tin. square and includes its own volume 
control with on -off switch. With a transformerless 
output of 750 milliwatts, the TR.750 is primarily in- 
tended to provide powerful loudspeaker reproduction 
from the Sinclair Micro -6 or Slimline receivers, thus 
enabling owners o' these sets to use them also for car - 
radios, loudspeaker - portables or domestic sets. The 
TR.750 has many other applications. It makes an excel- 
lent record reproducer, singly for mono or paired for 
stereo. It can make the heart of an efficient intercom or 
baby alarm system and its tremendous power in rela- 
tion to its size greatly enhances its usefulness. 

BRILLIANT FEATURES OF TR 750 POWER AMPLIFIER 
The performance characteristics are brilliant- 
3 4 W. transformerless output with 
frequency response 1 Id13 from 30 to 
20,000 cis -hi -fi by any standards. Input - 
10mV into 2K ohms for 750 milliwatts output 
for any standard 25 to 35 ohm loudspeaker. 
Operating requirements from 9 to 12 volts. 
Full building instructions are supplied with 
parts for the TR.750, which include latest 
type Micro -Alloy driver transistor, exciting 
new "Magnagain" output transistor. 

All parts including printed circuit 39/6 board, transistors, components and 
instructions come to a total of 

Ready built 
and tested 45/- 

RADIO REPRODUCER WITH 
AS A RECORD PLAYER MICRO -6 OR SLIMLINE * OTHER OUTSTANDING SINCLAIR DESIGNS 

SINCLAIR MICRO- INJECTOR 
Using two 
MATS it gen- 
erates and in- 
jects a test 
signal into any 
part of equip- 
ment at any 
frequency 
from I kc,'s to 
30 Mc,s to 
locate faults 
rapidly. 
l' /, a l' /,,, x fin. excluding 
probe. All parts with instructions 
come to 27/6 
Ready built and tested 32'6. 

SINCLAIR 
MICRO 

AMP. 

Smaller than a 3d. piece. 
Frequency response 30 to 
50,000 c,s -- 1dB, power gain 
60dB (1,000,000 times) - 
makes a superb broadband 
R.F. amplifier also a subminia- 
ture hi -fi am pl. with an output 
suitable for any earpiece or 
even loudspeaker. With MAT 
transistors and all parts. 28'6 

SINCLAIR " SLIMLINE" 
Has self -con- 
tained ferrite 
rod aerial and 
takes standard 
PPS battery, 
yet measures 
only 
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RECEIVERS & COMPONENTS 

TRANSISTORS! Give -away price. 
NKT124 /5 Power Type. 6 for 10 / -, 
2&017 4W, up to some/s, 5/. each. 
Fast free. G F MILWARD, 17 Peel 
Close, Drayton Bassett, Staffs. 

BRAND NEW Boxed Valves. Guaran- 
teed twelve months. PCF80 9/6. 
PCL83 10/6, PCL84 9/6. EY86 7/6, 
U26 11f -, EF80 7/6, PY801 11/6. 
30P12 11 / -. Cash with order only 
please. Add post one valve 6d., three 
valves 1/ -, six valves and over 2/ -. 
RAYAUDIO ELECTRONICS, Dept. 
Pl, Harley Road, Gt. Yarmouth, 
Norfolk. 

RESISTORS! You can't resist this! 
1W, 1W, 2W Polythene wrapped on 
cards of 10. Mixed values and watt- 
ages. £2/10/- per 1,000. Your selec- 
tion 10 /- per 100. G. F. MILWARD, 17 
Peel Close, Drayton Bassett, Staffs. 

Used E.F.80 Valves (guaranteed), 
2/6 each, Post Free. S.A.E. for 

other types. 
J. BARKER, Radio Dept., 

163 LAKE ROAD, PORTSMOUTH, 
HANTS. 

"IEATHK ITS " can now be seen in 
London and purchased on easy 
terms. Free brochure. DIRECT TV 
REPLACEMENTS LTD.. Dept. PW7 /9, 
126 Hamilton Road, West Norwood, 
S.E.27. GIPsy Hill 6166. 

SPEAKER REPAIRS, cones fitted. 
Satisfaction guaranteed. L. S. 
REPAIRS, Pluckley, Ashford, Kent. 

TRANSISTORS now half price, 
unmarked but tested packets of 16, 
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, Stockport. 

NEW MULLARD Transistors. 0070 
6 /., OC71 6 / -, 0072 71 -, 0C44 8 /9, 
0C45 8 /6, 00170 9/, 00171 10/. 
Post free In U.K. Cash with order. 
Full range of Mullard Transistors in 
stock. S.A.E. for list. ARKAY ELEC- 
TRONICS LTD., 38 Church Road, 
Aldershot, Hanta. 

POWER UNITS. For 200/250 volt A.C. 
mains Outputs, 250 volts D.C., 100 
M.A., 6.2 volts A.C., 4 amps. Double 
choke and paper capacitor smoothing. 
Fully fused. Size 19in. rack panel a 
7ín. x 1011n. deep, complete with 
dust cover. Suitable for R1392 P104 
and R1132 receivers. In good con- 
dition. £2151 -. Carriage 10 / -. Useful 
Two Metre Unit. Transceiver SCR522. 
100 to 15omc /s, crystal controlled (no 
crystals). Receiver section valves, 3 
of 128G7, 1208, 12AH7, 12 .35, 3 of 
9003, 9002 12H6. Transmitter valves, 
54 67, 3 of 12A6, 6G6, 2 of 832. Very 

useful modulation and driver trans- 
formers for push pull 12A6 (Or 6V61. 
Price only 50 /- with all 'valves. No 
attachments. 

40/42 PORTLAND 
ROAD. WORMING 

RATES: 7/8 per line or part 
thereof, average five words to line, 
minimum 2 Unes. Box No. 1/- extra. 
Advertisements must be prepaid 
and addressed to Advertisement 
Manager, "Practical Wireless." 
Tower House, Southampton St., 
London, W.C.2. 

RECEIVERS & COMPONENTS 
(continued) 

DIRECT TV REPLACEMENTS LTD., 
largest stockists of TV Components 
in the UK. Line Output Trans- 
formers, 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. 

THE FINEST and cheapest mall - 
order service in Britain now supplies 
everything Electronic /Electrical. S.A.E. 
brings details of genuine bargain 
offers. HANDLEY, 112 Baysham St., 
Hereford. 

R & R RADIO & T V SERVICE 
Dept. P.W. 

44 MARKET STREET, BACUP 
Telephone 465 

SALVAGE VALVES Tested before dispatch. 

6E13 4/6 10P14 5/- PL82 3/6 20P4 6/6 
6L16 4/6 90P3 6/6 14801 7/6 30P16 5/- 
MO 1/6 30P4 7/- 101'1 1/6 PCC84 4/- 
ECC82 3/- 61,15 5/- 26E2 5/6 PC1483 5/- 
E('L80 3/6 11B91 1/- W1,1 5/- PY81 3/8 
301'5 5/- EPOS 5/- P132 6/- U301 8/- 
PL30 8/- F.CC83 8/- 61.1411T 5/- 10P13 5/8 
PCF80 4/- 20P3 6/- 61'1 2/6 20D1 2/- 
PLR]. 5/. 30P1.1 4/- E1í;81 3/- 301,12 5/- 
P'/.3í1 5/- P1,36 8/- EY86 4/- P182 5/- 
U329 5/. PC11.02 5/- 

Speakers, Es -TV. Sin, round, 6 z dire., 8/6; 81n. 
round, 6 / -, post 2 /-. 
Line Output Transformers available. State set 
model No. 
Turret Tuners, 8/-, poet 2/ -. 
Sean Coils etc. Quote set model No. with all en- 
quiries and B.A.E. for prompt reply. All goods 
subject to satisfaction or money refunded. 

FOR SALE 

TRANSCEIVERS - 9 Transistor Two 
Way Radio. Complete with aerials. 
earpieces and cases. Range up to 
5 miles. As new. £22 pair. J.D.R. 
Cameras Ltd., 52 Market Street, 
Wigan, Lanes. 

SALE. Ex Ministry Ground Radar 
Unit, new and unused. Cost £2,000 
when built. Weight 5 cwt. Offers. 
E. M. MARRINER, 27 Hurworth 
Rd., Croft, Darlington. 

MULLARD Stereo Amn., cost 14 gns. 
Unused, 8 gns. o.n.o. LOBO, 43 East- 
down Park, 5.E.13. LEE 6951. 

SOFT Plastic (P.V.C.) Grommets 
(insulating bushes): a chance not to 

be missed. Indispensable to the radio 
and TV enthusiast, also motorists, 
handymen, maintenance engineers, 
garages, etc. Carton contains 50 (5 
of each 10 sizes from tin. to lin. 
panel hole), 101- post paid. D. B. 
Rubber & Plastics, 28 King St 
Maidenhead. Berks. 

HAMMER FINISH PAINT 
A really beautiful effect easily applied 
by brush. Air dries in 20 minutes. 
100% fuel, water and weather proof. 
2(oz. tins in blue, green, pewter or 
brick red 3/6, 1 pint 15/ -, all 

post free. 
Retailers and trade supplied. 

FINNIGAN SPECIALITY PAINTS. 
5, Stanley Square, Sta:ybridge, Ches. 

FOR SALE 
(continued) 

M O R S E EASY 
The famous RHYTHM RECORDED 
COURSE cuts the practice time down 
to an absolute minimum I 

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 enclose 6d. in 
stamps please for full explanatory 
booklet. 

To G3CHS, 45 GREEN LANE 
PURLEY, SURREY 

CONDENSER BARGAIN! Miniature 
paper condensers, tin. x lin. Ideal for 
transistor sets. .0001, .001, 002, .005. 

.02, .040f. Your choice. 7/6d. per 100 
or £3 per 1,000. G F MILWARD, 17 
Peel Close, Drayton Bassett, Staffs. 

240aí ELECTRIC POWER 

£from 12 roll CAR BATTERY 
WSW 

Mr AMERICAN DYNAMOTOR UNIT v5' 
innot 12r. Ise 2N'N,.n 1501r221utit ' hrleel Irr Illlrlrloa. POMP 1001E i11111 'p r nirtrt,I C( /K II tolilUL iOUIrseNr,tirn 

d 1 I,I` --- ' wooded.' mrlu. fritr ONTO o.AWOW. 
Send atmet, envelope for Iuli illnureN 1,101, 

W' saNnru N000e]s,nlvutts.11111 . 

ANYWHERE 

6TON FACTORY CLEARANCE, 
Radio, TV, Electrical Components, in 
mixed parcels. Example; 281b. mixed 
parcel £1, pp 5/ -. Speakers, grills. 
valves, bases, i.f.s, covers, condensers 
etc, Hundred other items, S.A.E. List 
and Postal Orders to P. NEWTON, 
16 Shalcross Crescent, Hatfield, Herts. 

ALBATROSS ENG., CO. 
NEW COMPONENTS & TOOL BARGAINS 

15 Resistors 18 Springs 6 Knobs 12 Clamps 
6 Tag Stripe 5 Valve Solders 7 Coil Formers 
soft. 8leeving 170 eq. in. Reane 20ft. Prestic Conn- 
pound 36 Self Tap Screws 100 Sleeves and Grom- 
mets 250 sq. In. Alms Screen 150 eq. in. Insulating 
Card 54 sq. in. Felt Tape 12 LIS Gauzes 20 
Mounted Tags 1/8 ra.(Od. P. S P.1 or Lot 17/6 12131 
15 Ceramic Condensers 30 Condenser Clips. etc. 
16 Socket Panels li Coils 3 Pots 6 11F Chokes 
3 2 a. 2 p. aw Sockets 8 wafer sw., addons k biskte. 
6 Trimmers Gram mounting Kit i wave Rectifier 
Twin Ion Trap 10 SES Lampholdere 3 Impedance 
Matching Panels 4 Prints i eels 12 Anti- vibrotlon 
Mounts 2/8 cash (li- P. A P.) or Lot 27/8 13,6). 
O Mains Droppers 13 Sub -min. h Stamp Trimmers 
6 Electrolyties 7 Block Papers 1.5 Metalpacks 
30 Mica (`owls. 40 Ceramics 24 Egnit Feet 
:3 Slider Switches 150 Pelt Washers 20 Fuse 
Holders etc. 12 Bulbs 10 HD Carbon Brushes 
40 Socket Panels 5/- each pack (phis 1(6 P. A P.) 
EX GOVERNMENT EQUIPMENT (Mint condition) 
Pocket loll ureters n- 13/0 -250v. 9/6(116). 4 false 
Modulators 11/6 (2131. Ple, 11 /- (l'3). 
Nn. 10 Twin l'ontrol f rdl'., 5/-1213). 7 New TV Pots 
on Strip, 7/0 (l' -I. Dimmer Switches, 7/6 16d.). 
Modulator ('nit No. 2. 416. Clodulal or Full No. to. 
511. Pulse Generator N., la. 88, Test Set. MIe .0 

Receiver No. 4, £27. N.o Radir, Chouria, 7/8 12 h. 
Ditto Larger. 12/8 CV-I. 0.40 R.P.H. Meters. 65/- 
(21.1. Voltmeter (Webbing) lases, 1/9 (6d.). Large 
Porcl. Insulators Overlies.:, 2/9 pale (11 -). 6V 6P 
Vibrators, 5/9 Ill -). 
Bargain Parcels: -Our selection of New Mise. 
Components including above types: 11b.- 4/- ,21b.= 
7/ -. 3ló. =101 -. 41ó.e18/8. Sib. -14/6. 61b. -18/- 
81b. =18/8, 1015. =20 / -. (Plus P. P.) 
Radar Equipment to eallen --- Catalogue 1/ -come 
and have a look round. 
Toole -3 in l Screwdriver Set, 6/11. 9 Flezi.ehaft 
Screwdrivers, 8/11. 3 way Philips Screwdrivers, 5/6. 
7 in. Pliers, 3/6. Insulated Pliers, 7/8. Wire Stripper 
S Cutter, 2/9. 11 piece Socket Set. 2/9. 7 piece Nut - 
Driver Set, 8 /11. Rubber Hammer, 14/ -. Panel 
Beating Hammers, 12 /11. Small, 8/11. 9 in. Hack- 
saw Blades, 4d. Finishing 'Trowels, 10/6 & 12/6. 
Grooving Trowel. 5/11. Pointing Trowel 6 In., 2 /8. 
(Add 216 P. 5 P. on all Orders under L1). 

ALBATROSS 
ENGINEERING COMPANY 

Dept. PW47 78 -80 HIGH STREET. OOSBERTON 
SPALDING. LINCS. Tel Oosbertou 432 
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No. 3 Bumper Parcel 
6 Assorted ex- government valves. 
6 Wander plug sockets -sorry no plugs. 
1 Electro magnetic counter 10 imp. per sec. 
3 Assorted Mains Dropper Resistances. 
3 Yards of insulating sleeving. 
1 Post Office telephone fuse box with fuses. 

12 Assorted car bulbs, 6 volt and 12 volt. 
3 M.E.S. panel lamp bulbs. 6 volt. 

12 Sheets of carbon paper. 
50 Tubular condensers assorted. 
12 High stability resistors, assorted. 
12 Assorted valve bases. 

6 Valve retainers. 
1 12 Volt vibrator mallory, 4 pin. 

24 Red bezels for panel lamps. 
1 Altitude switch in case. 
1 Speaker. 3 ohm. 
2 Crystal adaptors. 
4 doz. Cartridge fuses. 
2 small breakdowns. 120 components. 

20/- Post Free, Two Parcels for 35/ -. 

19ín. RACK FITTING l'ABINFT. 
34' high by 21' deep with telescopic 
drawer slides. Louvred sides, back and 
top. Brand new Swedish make. 24.0.0 
only, plus B.R.S. delivery. 

ECR Tube with Screen and Base with 
ECR 35 data. 25/ -- 

SUP7. Tube with Screen and Base, with 
data. 30/, 
20ft. Steel Telescopic Mast, 50/ -. 

ELECTRICAL 

CAMERA CONTROL 

This item is brand new in 
varnished wood case original 
packing. Makes a good timer 
for exposure. Infinitely variable 
up to one minute. 24 volt 
operation. Containing motor, 
solenoid, clockwork mechanism. 
Driven by motor. 30f- post free. 

Copper Laminate Board, single or double 
sided. 5/- per square foot panels, either 
type aft. by 4ft., 33/ -- 

High Stab Resistors. 5% 8d., 2% 8d.. 
1% 1 / -. Every six packed in 7- compartment 
linen finish component box. Unmarked. 

Assorted Resistors, 50 carbon plus 50 high 
stab. My choice 7/6. 

Reflected Power Meter or Standing 
Wave Ratio Indicator Unit, and other 
kit including 500 micro amp. meters. 
plugs, sockets, leads, switch, circuit. 
instructions, 144 meg. Complete 35/-. 

144 meg. Harmonic Filter with all I 
plugs, sockets, leads. 25/ -. 

Speakers. 3 ohm P.M. 5in. 5 / -, 6ín. 6 / -, 
7 x 4ín. 7/ -, bin. 8/ -, l0in. 12/6. 

Trade enquiries invited for large quantity 
OC201 Transistors. Printed Circuit Board. 

U.K. ONLY 

E. R. NICHOLLS 
Mail Wile, :old 11,1n,1 

46 LOW FIELD it()11 
off SHAW Illì.\Tll, R'l'1IC61'URT 

C111;61111t IS 

FOR SALE 
(continued) 

TESTED TRANSISTORS 

If- each, Red or White Spots. 

2f- each, XAI01, XA102, XBI03, 
X13104, 0A90, 0C430. 

3f- each, 0C44, 0C45, OC70, 
0071, 0081, 0081 D, 0C200, 
GET16. 

41- each, AF 114, AF 115, AF 117, 
0C170, 0C171. 

51- each, 0072, OC139NPN, 
00800, 0C204, ORP60, BY I00. 

I0f- each, 0C35, 0C26, GET57I. 

ZENER DIODES 4.7 v. to 33 
volt 4 watt, 3f6 each. 1.5 watt, 
5f- each, 7 watt, 6f- each. 

Send 3d. stamp for Full 
Price List, and Free Equiva- 
lent Chart. 

B.W. CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

WANTED 

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 St., Wolver- 
hampton. 

WANTED TEST GEAR, Meters, 
Valves, Components, Communication 
Sets, Amplifiers. Letters only. 
HUGGETT'S LTD., 2 -4 Pawson's 
Road, West Croydon, Surrey. 

WE BUY new Valves and Transistors, 
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. 
21IA Streatham Road 

Mitcham Surrey 
Telephone: MITCHAM 6202 

(continued) 

SUPER BREAKDOWN UNIT 
Remote Control Unit 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 Jack, moulded, 
5 position 6 pole Yaxley Switch, Induction 
Coil tapped I -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 10 1in. x loin. x 
7in., 251- post free. Or items may be 
purchased separately. Relay Sr -, Hand 
Generator 716, Bell 51 -, Morse Key 416, 
Key Switches SI- pair, Double Phone Jack 
2/6, Yaxley Switch 21 -, Ind Coil 2r -, Termi- 
nals 7 for 2e., all post free. 

Also available Key Switches. 4 pole 
2 throw 3/6 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 lead 
51- set. Ever Ready Batteries, 90 volts plus 4 volts 4/6 each. 

Plessey 2- 4 -12 -25 way plugs and sockets, 
all 51- pair. 

Jones Plugs and Sockets 4 -12 -18 -24-32 way 
all S/- pair. 

R.F. Coax R.F. Switch with 3 matching 
Plugs, 121 -. 

Special Lightweight 7in. x 4in., 3 ohm P.M 
Speaker, 61 -. 

Murphy Radio Transformer, mains input - 
output 220 volts at 27 m/a twice 6.4 volts 
at 3.5 amp, 35 volts at .3 amps, 14/6. 

Component Boxes 4 1in. x 3ir. x lin., 
linen finish, White, 7 compartment, 10 for 
2/6, 60 for 12/6. 

Transformer PL 1102 mains input, 
output 550 -0-550 at 120 m /a. 5.7 volts 
at 2 amp twice, 5.7 volts at 4 amp, 
7 volts at 4 amp, 7.2v at 125 mla, 301-. 

Transformer PLI 103 mains input- output 
520 -0 -520 volt at 300 m /a, plus 170 -0-170 
volts at I amp, 22/-. 

Metal Frames, suitable for stock, Job Cards, 
Bins, Crates, 2 1in. x 5in., 12/6 per 100- 

l f4 per 1,000. 

Packing List Envelopes, eyelet at each 
corner with fastener for flap, waxed, 
41in. x 5f in., 2716 per 1,000. Samples both 
6d. Tag Panels containing 150 items, 101 -. 

150 kc /s Unit Motor Driven with crystal, 
slow motion drive gears, valves, variable 
condensers, etc. Brand new, boxed, B.R.S. 
delivery, 351 -. 

U.K. ONLY 

E. R. NICHOLLS 
Mail Order and Retail Shop: 

46 LOWFIELD ROAD 
off SHAW HEATH, STOCKPORT 

CHESHIRE 
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WANTED 
(continued) 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.B., Beverley House, 
Mannville Terrace, Bradford 7. 

WANTED 
VALVES ONLY 

Must be new and boxed 
Payment by return. 

WILLIAM CARVIS LTD. 
103 North Street, Leads 7 

MISCELLANEOUS 

YOUR KITS expertly built Mains 
and Battery Radios, etc. of every 
description. Enquiries - S.A.E. to 
JOHN THOMAS, 106 North Avenue, 
Ruallon, near Wrexham. 

CONVERT ANY TV SET into an 
oscilloscope. Instructions and dia- 
grams 12/0. 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 freeleafet and further 
details to C. & S., 28 Maude Street, 
Darlington, Durham. Send 2íd. stamp. 

SOUND RECORDING 

A UNIQUE BUY! Recording Tape, 
top brand, 541.n. 1,200ft., 19/8; 7in., 
2,400ft., D.P., 28/0. P. and P. 1/6 per 
spool. Bargains in all sizes. S.A.E. 
for list. E. C. KINGSLEY AND CO., 
132 Tottenham Court Road, London, 
W.I. EUSton 6500 

SERVICE SHEETS 

SERVICE SHEETS for all makes of 
Radio and TV. 1925 -1963. Prices from 
1/. with free fault- finding guide. 
S.A.E. inquiries. Catalogue of 6,000 
models, 1/8. 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 Hallgarth St., Durham. 

SERVICE SHEETS: Radio, TV, 5,000 
models. List 1/. S.A.E. inquiries, 
TELRAY, 11 Maudland Bank, Preston. 

SERVICE SHEETS: Radio and TV 
4/ each. 1964 list now available, 1/8. 
All orders dispatched on day received. 
Also Manuals for sale and hire. List 
1/.. S.A.E. please. SULTAN RADIO, 
29 Church Road, Tunbridge Wells, 
Kent. 

S.E.S. SERVICE SHEETS for all TV. 
$adio and Tape Recorders, etc. List 
1/8 plus S.A.E. SUN ELECTRICAL 
SERVICES, 38 St. George's - Road. 
Hastings, Sussex. 

SERVICE SHEETS EDUCATIONAL 
(continued) 

RADIO SERVICE SHEETS, 3/6 each. 
S.A.E. and P.O. to HANDLEY, 
Bastian Mews, Hereford. 

WANTED - Service Sheets and 
Manuals. No quantity too large, high- 
est price; paid. SULTAN RADIO, 29 
Church Road, Tunbridge Wells, Kent. 

SERVICE SHEETS, also current and 
obsolete Valves for sale. JOHN 
GILBERT TELEVISION, lb Shep- 
herd's Bush Road, London. W.12. 
Phone: SHE 8441. 

SERVICE SHEETS 
4 - 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 116. 

I also require list of Manuals at I -. 
(please delete items not applicable) 

I enclose remittance of_._._.__.__._ 
MAIL ORDERS ONLY 

BOOKS & PUBLICATIONS 

FIND TV SET TROUBLES IN 
MINUTES from the great book. The 
Principles of TV Receiver Servicing, 
10 /0 all book houses and radio whole- 
salers. 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 Broadway, . London, E.15. 

BUSINESS OPPORTUNITIES 

IF YOU are a Self- employed TV 
Service Engineer wishing to increase 
your profits by a least 25,1, and 
receive free technical information 
send S.A.E. for details to Box No.55. 

BECOME " TECHNICALLY QUALI- 
FIED " in your spare time. Guaran- 
teed Diploma and Exam. Home -study 
Courses in Radio, TV Servicing and 
Maintenance. R.T.E.B., City and 
Guilds, etc. Highly informative 120 - 
page Guide -FREE. CHAMBERS 
COLLEGE (Dept. 363), 148 Holborn, 
London, E.C.1. 

RADIO OFFICERS see the world. 
Seagoing and short appointments. 
Our many recent successes provide 
additional trainee vacancies during 
1964. Day and Boarding Students. 
Grants and Scholarships available. 
Stamp for Prospectus. WIRELESS 
COLLEGE, Colwyn Bay. 

THE INCORPORATED PRACTI- 
TIONERS in Radio and Electronics 
(I.P.R.E. Ltd.). Membership Condi- 
tion booklet 1/.. Sample copy of 
I.P.R.E. Official Journal 2/- post free. 
Dept. B Secretary, 32, Kidmore Road, 
Caversham, Reading, Berks. 

TRAIN FOR 
/SUCCESS 

WITH 

leCeS 
Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for Brit. 
I.R.E., City & Guilds (Telecoms 
and Radio Amateurs'), 
R.T.E.B., etc. Many unique 
diploma courses incl. Colour TV, 
Electronics, 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. 

KS, DEPT. 541, PARKGATE ROAD, 
LONDON, S.W.II. 

SITUATIONS VACANT 

RADIO AND TV Exams. and Courses 
by Britain's finest Home -study School. 
Coaching for Brit.I.R.E., City and 
Guilds, Amateur's Licence, R.T.E.B., 
P.M.G. Cert., etc. FREE brochure 
from BRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

A.M.I.Meoh.E., A.M.I.Brit.I.R.E., City 
and Guilds. G.C.E., etc.. brings high 
pay and security. "No pass -no pay" 
terms. Over 95% successes. For 
details of exams. and courses in all 
branches of Engineering, Building. 
Electronics, etc., write for 148 -page 
handbook - free. B.I.E.T. (Dept. 
242B), 29 Wright's Lane, London, W.8. 

BRIT. I.R.E., City and Guilde and 
R.T.E.B. exams. Specialised ICS 
home -study course will ensure 
success. For details of wide range of 
exam. and diploma courses in Radio, 
TV and Electronics, also new 
practical courses with kits, write to 
ICs (Dept. 542), Parkgate Road, 
London, S.W.11. 

TV AND RADIO, A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B. Cert.. etc.. 
OU "no pass -no fee" terms. Over 
95e) successes. For details of exams 
and courses (including practical 
apparatus) in all branches of Radio, 
TV and Electronics, write for 148 - 
Page handbook -free. B.I.E.T. ( (Dept. 
242G), 29 Wright's Lane. London, W.8. 

(continued) 
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SITUATIONS VACANT 
(continued) 

NORTHAMPTON COLLEGE OP ADVANCED 
TECHNOLOGY 

ST. JOHN STREET, LONDON, E.C.1 

DEPARTMENT OF ELECTRICAL 
AND ELECTRONIC ENGINEERING 

A Senior or Chief Laboratory Technician is re- 
quired with experience of the Installation and 
maintenance of Stage lighting, Public address 
systems and visual aids. 

Applicant should have a Higher National Certifi- 
cate in Electrical Engineering or Telecommunications 
or equivalent. 

Salary within the range 687041,270 subject to 
age, qualhlrtione and experience. FernAnent, 
pensionable. 

Applications stating age, qualfiations, experience 
and present salary to the Head of Department. 

OFFICIAL APPOINTMENTS 

NOR'r'IIAMPTON (Oi.LF.GE OF 
AD%'AWED TECHNOLOGY 

3T. JOHN STREET, LONDON. E.C.1 

DEPARTMENT OF ELECTRICAL AND 
ELECTRONIC ENGINEERING REQUIRES 

LABORATORY TECHNICIANS 
Candidates should have (a) 4 approved 

G.C.E. subjects at 'O' Level or (b) obtained 
or be pursuing the O.N.C. course in Electri- 
cal Engineering. Junior Technicians nor- 
mally receive a flue -year integrated course 
in all branches of electrical engineering. 
Concurrently with practical training each 
Junior Technician receives part -time day 
release to study for the H.N.C. with a view 
to qualifying as Senior Technician in 
College, Industrial. Government and 
Research Laboratories. 

Applications to Head of Department for 
details and conditions. Salary within the 
range £300 to £890 per annum according to 
age and qualifications. Subsequent promo- 
tion to higher grade subject to satisfactory 
service. 

METAL WORK 

CABINETS CASES 
CHASSIS 

Anything in metal. "One -offs" a pleasure. 
Send your drawing for quote 

Stove enamelled in any professional finish 

MOSS, WATSON 
40 Mount Pleasant Street, Oldham, 
Lancs. MAIN 9400 

METAL WORK. All types cabinets, 
chassis, racks, etc., to your Specifica- 
tions. PHILPOTTS METAL WORKS 
LTD., Chapman St., Loughboreugh. 

RES /CAP. BRIDGE P39 /62,6 
Checks all types of resistors condensers 

6 RANGES 
Built in 1 hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. B) 

Raleigh Mews Raleigh Street, Nottingham 
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FAMOUS FOR THIRTY YEARS for 
SHORT -WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT -WAVE 
KITS 

H.A.C. were the original suppliera of Short- 
Wave Reseiver Kite for the amateur con- 
structor. Over 10,000 satisfied customers- 
including Technical Colleges, Hospitals. 
Public Schools, R.A.F., Army, Hams, etc. 

IMPROVED 1084 RANGE 

1 -Valve model "CX ", complete kit, Pria $4/6 
Customers say: "Definitely the best one - 
valve S.W. kit available at any price." This 
kit contains all genuine Short-Wave com- 
ponentyy drilled chassis, accessories and full 
instruoflons. Ready to assemble and, of 
course, as all our products, fully guaranteed. 
FULL RANGE of other kits still available 
Including the famous model 'x', price 771 -, 

Before ordering all and Inspect demon- 
stration receiver or send for a descriptive 
catalogue and order form to:- 

"H.A.C." SHORT -WAVE PRODUCTS 
(Dept. T.U.), 44 Old Bond St., Loudon W.1. 

BBC2 (625 LINE) TV AERIALS 

III111111IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1 klII11111P_ 

¡Lewis 
have the 

=_ Cabinet 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIUUII E 

=for you _ 
E We can supply any cabinet E 
E to your own specification 

This is only one example of- E 
E THE LARGEST RANGE E 
E OF CABINETS IN THE 

COUNTRY 
E Equipment is also our 
= speciality. 

EXTERNAL MAST 
MOUNTING ARRAYS 

5 element, 36/ -: 9 element, 45/ -. 
WALL MOUNTING with CRANKED 
ARM. 5 element, 5116: 9 element, 601 -. 
CHIMNEY ARRAYS with LASHINGS, 
etc. 5 element, 83/8: 9 element, 72/ -. 
LOFT ARRAYS. 3 element, 24/ -. 
7 element, 32/6. Also available for 
Window Fixing, 9/8 extra. Co-ax. Plugs. 
113. Low Loss Co-axial Cable, 116 Yd. 

BBC ITV F.M. AERIALS 
BBC (BAND 1). Tele- 
scopic loft, 811 -. External 
S/D 30/ -. 
ITV (BAND 3). 3 Ele- 
ment loft array, Pá/ -. 5 
Element, 35/ -. Wall 
mounting, 3 Element, 35 / -. 
5 Element, 45/ -. 
COMBINED BBC/ITV" 
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. 

F.M. (BAND I). Loft SID, 12/6. "H" 
30/. 3 Element, 5E /8. External units 
available. Coax. cable ed. yd. Coax. 
plugs 1 /3. Outlet Boxes 4/6. Diplexer 
Crossover Boxes 12/6. C.W.O. or C.O.D. 
P.Y. 3/ , Send 8sl. stamps for illustrated 

K.V.A. ELECTRONICS (Dept. P.W.) 
3h. Godstone Road, Kenley, Surrey. 

CRO. 2527 

The Lowboy 
Price 27 gns. = 

'411111111111 11111111111111111111111111811111111111111111111u 

= =ED radio 
100(P74) Chase Side, Southgate 

London, N.14, Pal 3733,9666 = 

Fik 0' CATALOGUE _ 

Send today for the new = 
E Lewis Catalogue. E 

Desi.eed to assist your choice of = = cab net. = = Sent absolutely free. The new Lewis = 
F. Radio Cabinet Catalogue -the most = 

comprehensive ever prepared. Choose = = from 49 different Models. _ 
Please send your new free 24 page = 
colour cabinet catalogue. _ 
Name = 
Address 

BLOCK CAPITALS PLEASE 

". ilIIIIIII11IIIIlIIIlIIlIIIIIIIIIIII1111111111I1111111111116= 
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/ó6' cpfo tBAßGAINS 

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 TRANSISTOR 
OPERATION. Size 21 x . at, rox. By tau,,U' munmmetur,r. A.51. 
I.E. 470 Kels. F.M.-I.F. 10.7 Mcle. A.M. coverage from 1020 Kc/s -523 
Kole. F.M. coverage 108 Mc /s -88 Reis. Circuit diagrams 2 /6. FREE 
with Timer, 25/ -, 1st, 2nd, 3rd A.M. I.F.'s, 12/6 set. 1st, 2nd 3rd 
and 4th F.M. I.F'.'n 12/6 set. V.R.F. Ow. choke, 15-. A.M. 1.F. 
trap, 1/8. A.F. 114 and A.F. 115, 5/- each. All the above are the 
RF end of au AM/FM receiver car radio, etc. The above six items 
purchased together, £2.15.0. 

2. 625 INDOOR AERIAL. Complete with stand, fully extendable, can 
also be used for 405, ITV, BBC and FM. 19/8, plue 1/- P. & P. 

3. A.C. /D.C. POCKET MULTI -METER KIT. lin. moving coil meter 
cease, calibrated m A.C./D.C. volte, ohms and milliampe. Voltage 
range A.C. /D.C. 0-50, 0- 100, 0.150, 0 -500. Milliampe 0 -10, 0 -1000, 
Ohms rangea 0- 10,000, 0- 100,000, 19/8. P. & P. 2/-. Wiring diagram 
1/, free with parts. 

4. SIGNAL GENERATORS: Cash £7.5.0 or 80/- deposit and 6 monthly 
payments of 21/8. P. & P. 1 /6. Coverage 10(1 Kc /e to 100 Mc /s on 
f cc« lamentais and 100 Mcle to 200 Mole on harmonics. Case 10 x 
61 x 51in. Three miniature valves and Metal Rectifier. A.C. mame 
200/250v. Internal modulation of 400 c.p.e. to a depth of 30 per cent. 
Modulated or modulated R.F. output continuously variable 100 
millivolts. C.W. and mod. switch, variable A.F. output. Magic eye 
as output indicator. Accuracy 2 per cent. 

5. SIGNAL GENERATORS. Cash 26.5.0. P. & P. 6/6. Coverage 
120 Kc /e tu 84 Me /s. Case 10 x 61 x Olin. Size of scale 65 x 31in. 

valves and rectifier. A.C. mains 230.200c. Internal modulation 
of 400 c.p.e. to a depth of 30 per cent, modulated or unmodulated 
B.F. output continuously variable 100 millivolts. C.W. and mod. 
switch variable A.F. output and moving coil output meter. Accuracy 
±2 per cent. 

6. CYLDON PERMEABILITY TUNER medium and long wave Tuner. 
Size 3 x 2 x 1 jin. approx. Coverage 190 -540 Metres. 1260 -2000 metres 
I.0'. 470 Ke /e. Price 19/8. P. & P. 1 /6. 

7. POCKET MULTI- METER. Size 3; x 25 x 1éin. Meter else 25 e 11in. 
Semfitivity 1.000 O.P.V. on both A.C. and D.C. A.C. and D.C. volts. 
0- 15.0 -150.0 -1,000. D.C.current 0 -150 mA. Resistance 0-100K D. Com- 
plete with test prode. battery and full instructions, 35/ -. P. & P. 2/6. 
FREE GIFT for limited period only. 30 watt Electric Soldering Iron 
value 155- to every purchaser of the Pocket Multi- Meter. 

8. CHANNEL TUNER I.F. 16 -19 Mc /e. Continuously tunable from 
174 -216 Mots. Valves required-PCF80 and PCC84 (in seriez). Cover 
BBC and ITA ranges. Also Police, Fire and Taxis, etc. Brand new 
by famous maker, 101 -. P. & P. 3 /-- 

9. The MOTORISTS' REV. COUNTER. Kit of parte comprising 270 degree 
3in. moving coil movement. Manufacturer's present price of this move- 
ment would be at least £7. Complete with full instructions and circuit 
diagram. Scale calibrated up to 8000 r.p.m. Can be used with any 4 

or ri cylinder car. 29/6, plue 3/6 P. & P. Meter movement only ££/- 
poet paid. 

10. B.B.R. MONARCH UA14 WITH FULL -FI HEAD. 4- speed, plays 10 
records, 12in., loin. or lin. at 16, 33, 45 or 78 r.p.m. Intermixes 

loin. and 12in. recorde of the same speed. Has manual play 
position: colour brown. Dimensions: 121 x 105in. Space required 
above baseboard 4jin., below baseboard 211n. Fitted with Full -FI 
turnover crystal head, 25.19.6. P. & P. 6/6. 

11. 50 MICRO -AMP METER movement by world famous manufacturer. 
Size 3 x 2jin.. 50/- post free. 

12. 8 -watt PUSH -PULL 5 VALVE AMPLIFIER plus METAL RECTIFIER. 
A.C. mains 000 -250 v. Size 101 x 65 x 21in. 5 valves. For use 
with all makes and types of pick -up and mike. Negative feed back. 
Two input, mike and gram. and controls for same. Separate controle 
for Base and Treble lift. Response flat from 40 cycles to 15 ke /s. 
2 dB down to 20 he/s. Output 8 watts at 5 per cent total distortion. 
Note level 40 dB down all hum. Output transformer tapped for 3 and 
15 ohms speech coils. For use with Std. or L.P. records, musical 
instruments such so guitars, etc. Suitable for small halls. 28.19.8 
P. & P. 7/-. Crystal mike to snit, 15/- P. & P. 2/-- Bin. P.M. Speaker 
to snit, 12 /8, P. & P. 2/ -. 

13. FLUORESCENT LIGHT KIT. 40 watt fluorescent lighting kit com- 
prising Siemens Choke, 2 Bi -pin holders, starter holder and starter, 11/8, 
pins 3/- P. & P. 

14. FIXED FREQUENCY SIGNAL GENERATOR. Crystal control in metal 
case, sise 10 o 6 x Gin. Incorporating two FC13 valves, mains trans- 
former, metal rectifier, choke, indicator lamp, crystal and numerous 
components. Modulated and unmodulated output socket. Originally 
used for I.T.V. frequencies. Brand new. 89/6. plus 61- P. & P. A.C. 
Mains 200 -250 volts. 

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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9'Ç/ñiOffR,lFeoM,R_a, r v. gym. 

P COMBINED PORTABLE & CAR RADIO 
The Radio with the STAR features * 7- transistor superhet. Output 350mW. * Two -tone grey wooden cabinet, fitted handle with 

silver coloured fittings. Size 12f x 8+ x 3fin. * Horizontal tuning scale, size I If x 2éin. 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. 

Pius 516 P. & P. Parts list & circuit * Car aerial so et. diagram 216. FREE with parts, 44in. * Full after -sale service. Speaker also available, 716 extra. 
Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O. 

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

GUITAR AMPLIFIERS WITH TREMOLO 
HIGH FIDELITY UNITS WITH ULTRA LINEAR PUSH 

PULL. OUTPUT 
We believe these amplifiers to be the most comprehensive 

to be offered at such reasonable prices. 
Five jack 
socket In- 
puts, four 
with separ- 
ate mixing 
volume con- 
trols, and 
one input "straight 
through ". 
All inputs are of 
very high 
sensitivity. only 10 millivolts 
input is 
required for 
full output. 
m a k i n g 
them suit- 
able for all 
types of gui- 
tars 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 13 ohms 
speakers. Valve, used in the 30 watt amplifier ECC83. ECC83, 
ELM. EL39, GZ34. In the 15 watt amplifier ECC83, ECC83, 
EL84. EL84. EZil1. An extra valve ECC83 is used in the tremolo 
circuit. Supplied as a kit or factory built. The kit includes 
full stop by step instructions and all parts, with fully punched 
chassis. The chassis Is complete with baseplete and is solidly 
made of 18 gauge steel. finished silver grey hammer. Size 
12 x 8 x 6; Inches high. 
PRICES- - 
30 watt with tremolo. Kit £12.10.0. Factory built £15.10.0. 
30 watt less tremolo. Kit £11.10.0. Factory built £14.10.0. 
15 watt. with tremolo. Kit 89.10.0. Factory built 512.10.0. 
15 watt Ins tremolo. Kit 58.10.0. Factory built 811.10.0. 
Add carriage 10/- any amplifier. Send for free descriptive leaflet. 
STROUD AU1)10, Pagauh ill Lane, Stroud, tilos, Stroud 783 

BARGAIN OFFER! 
AMPLIFIER. 3 watts, 2 valves, 6X4, ECL82. AC Mains. 
Mounted on board with Bin. speaker, Pilot light and Tone 
Control. E3.10.0 complete. Post 416. 

CONNECTING WIRE. Stranded or Single. Various colours, 
our selection IOOft., 41, 
SPEAKER CABINET. The HAYDON (17 x 15 x Bin.h. Designed 
to take a 12in. heavy duty speaker. Ideal for bass guitar. Covered 
with Vynide and Vynair in contrasting colours. SOI, post 716 
extra. 
SPEAKER suitable for above cabinet. R.T.C. 15 ohms IS watts. 
Heavy duty 12in., E5, post 41 -. 
STEREO. Rosette S 106, 251 -. 
CARTRIDGES, Monaural. Acos GP59 -5 high output. 151 -, Acos 
GP65 -IG medium output, 151 -, to fit most Garrard, Collard or 
B.S.R. pick -ups. 
EARPIECES with cord and 3.5 mm. plug. Crystgl, 41 -; 180 ohms 
magnetic, 616; 80 ohm 2.5 plug, 41-, 
HIGH RESISTANCE PHONES: 4,000 ohms. Chinese, 1116 pair 
TRANSISTOR ELECTROLYTICS: Ip.F, 21.11, 4µP, 5µF, BµF, 
16µF, 32µF, 50µF, 1005F, all 15 volt, 113 each. 
BARGAINS IN TRANSISTORS, The latest Mulled M Series. 
0C44M, two 0C45M, OC8IDM. Two OCBIM matched pair; 
0A90 diode. Complete set, 2216. 0C44, 316; 0C45, 3/s OC71, 216; 
0072, 31 -; 0A81, 213; GEC S6 Good AF General Purposes, 21 -. 
GET873 RF, 213. 
McMICHAEL TELESCOPIC TV AERIAL. 23in. extending 
to 45in. Fitted with coaxial plug. Will suit any set. ONLY 716. 
MAKE your own light- sensitive switch: for parking lights, burglar 
alarms, model railways, door bells, window lights, etc., etc. 
The Circuit, Mullard ORPI2 Light Cell, two transistors and 
resistors, 251- the Set. 

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

BROADWAY ELECTRONICS 
92 MITCHAM ROAD, TOOTING, 5&W.17 
(four minutes from Tooting Broadway Underground Station) 
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WEYRAD 
TRANSISTOR COILS 
The P50 series remain the most popular and widely used components for Medium and Long -wave 
Transistor Superhets:- 

P50ilAC Oscillator Coil for 176 pF tuning ... ... ... 514 ea. 
P50/2CC 1st & 2nd I.F. Transformers ... ... ... 517 ea. 
P50,3CC 3rd I.F. Transformers ... ... ... ... 61- ea. 

All mounted in individual cans ¡bin. diam. x ;in. high. 
RA2W Ferrite Rod Aerial 208 pF Tuning ... ... ... 1216 ea. 
LFDT4 Driver Transformers ... ... ... ... 916 ea. 
OPTIA Output Transformers... ... 1016 ea. 
PCAI Printed Circuit Panel ... ... 916 ea. 
Constructor's Booklet ... ... 21- 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 Coils 319 each. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
REGENT FACTORY, SCHOOL STREET, 

WEYMOUTH, DORSET 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

FUR -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 2nd September, 1964. 
This Course is recognised by the Radio Trades 
Examination Board (R.T.E.B.) for the Radio and 
Television Servicing Certificate examinations. 
Provides excellent practical experience on valve 
and transistor radio receivers and all well -known 
makes of television receivers. 

To: 
The Pembridge College of Electronics (Dept. P11) 
34a Hereford Road, London, W.2. 

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

Name 

Address 

0411 
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- aCG &4e airrct 
ACS/PEN ECC85 716 

1916 ECC88 1216 
AC2/PEN ECC9I j/- 
OD 1916 ECF80 7/6 

AC/TP 291- ECF82 6'6 
AC/VPI-5-7 ECH3 2V6 

ISI- ECH2I 211- 
AZI IV- EC8135 1216 
AZ3I 1316 ECH42 916 
B36 9'- ECH8I 7f- 
CfC 101- EGh83 816 
CCH35 201- ECL80 616 
CL33 12/6 ECL81 -10f- 
CYI I51- ECL82 916 
CY31 1216 ECL83 10/6 
D77 41: ECL86 9/6 
DAC32 916 EF6 211- 
DAF9I Sf- EF9 211- 
DÀF96 616 EF22 14'- 
DCC90 1216 EF36 
DF33 916 EF37 8'- 
13F91 316 EF37A 81- 
DF92 7/- EF39 41- 
DF96 '6'6 EF40 151- 
DH63 61: EF4I 8f- 
DH77 71- EF42 101- 
DK32 11'- EFSOA 316 
DK91 516 EF50E 31- 
DK92 7/- EF80 51- 
DK96 716 fF85 51- 
DL33 8/6 fF86 V- 
0135 10'- EFB9 BI- 
0L91 7'- EF91 41. 
DL92 5'- EF92 
0193 7'- EF95 S/- 
D194 7'- EF93 101- 
DL96 6'6 EF183 V- 
EAU) 21- EF184 81- 
EABC80 S'6 EK32 816 
EAC9I 4'- EL3 2116 
EAF42 9/6 EL32 416 
F834 2'6 E133 1216 
E641 6'- EL34 14'- 
E1391 4'- EL35 
EBC3 21'- EL37 17'6 
EBC33 S'6 EL38 17/6 
EBC41 8,6 EL41 9'6 
EBC81 10'- EL42 9'6 
E8F50 716 ELBI 12/6 
EBF83 B1- EL84 6'- 
EBF89 7'6 ELggS 10/- 
ESL 211- EL90 816 
EßL21 211- EL91 4'- 
ECC35 8/- EL95 10/6 
ECç40 IS'- EM80 816 
ECC81 4f- EMS! 816 
ECC82 S'- EM04 81- 
ECC83 S'- EM85 10'- 
EÇC84 6'6 EY51 716 

EY8I 8f6 PABC80 131- 741 15'- 
EY83 12/6 PCC84 71- TDD4 1216 
EY86 71- PCC85 916 TDDI3C 
E Y91 31- PCC88 1216 17/6 
EZ35 6/- PCC89 816 TH4I 201- 
EZ40 7f. PCFBO 7'6 TY86F 12/6 
EZ4I 7/- PCF82 716 U10 91- EZ80 516 PCF84 1216 U12 9'- 
EZ8I 516 PCF86 1216 U14 91- 
EZ90 416 PCL82 7f6 U22 81- 
EI 148 2f- PCL83 91- U24 211- 
FC2 15/- PCL84 71. U25 111- 
FC2A 1716 PCL85 716 1126 111- 
FC4 15/- PCL86 1216 U31 91- FW4/500 9f- PENA4 1916 U35 1716 
FW4/800 91- PEN4DD U37 1716 
GZ30 1016 2V6 U47 11'- 
GZ32 1016 PEN4VA U50 7f- 
GZ33 1913 1716 U52 41- 
GZ34 1316 PEN36C U76 616 
GZ37 1913 201- U78 416 
HABC80101- PEN4S 101- U145 1016 
HL4I 81- PEN45DD U 191 1316 
HL4IDD 816 251- U251 ISf- 
HL92 816 PEN46 S/- U281 I5/- 
HL133DD PEN45DD U282 1916 

HN309 266 PENDD4 
201- U301 a 1816 
020 U329 ISf- 

IW4!350101- 201- U339 1316 
I W4/500 101- PL33 151- U403 101- 
KT33C 81- PL36 1216 U404 101- 
KT36 1716 PL38 181- 11801 1916 
KT6I 916 PL8I 716 UABC80 9f6 
KT66 1716 PL82 716 UAF42 816 
KT76 101- PL83 716 U1341 716 
KT81 816 PL84 81- UBC4I 816 
KTW6I 8'- PL820 181- UBC8I 10/- 
L63 51- PM24M 1316 UBF80 716 
LN 152 616 PX4 IS'- UBF89 7'- 
LN309 9'- PX25 25'- U8121 201- 
LZ319 1216 PY31 151- UCC84 1116 
MKT4 17/6 PY32 10'6 UCCB5 7/- 
MS4B 1716 PY33 10/6 UCF80 1216 
MVS; PEN PY80 716 UCH2I 20'- 

1716 PY81 616 UCH42 816 
MVS'PENB PY82 S16 UCI-181 7'- 

IS'- PY83 8'- UCL82 9'- 
MUI4 91- PY88 10'- UCL83 11'6 
MX40 151- PY800 10'- UF41 7'6 
N18 8'- PZ30 IS'- UF42 7'6 
N37 141- QS95 10I0'- UFBO 7'- 
N78 22/6 QSIS0:15 UF85 7'6 
N 108 261- 101- U F86 1216 

R2 101- UF89 61- 
R16 17/6 UL41 8'- 
R19 161- UL44 20/- 
R20 16'- UL46 1416 
SP41 3/6 U184 61- 
SP61 316 UL85 716 

N308 IS,- 
N339 30/- 
N369 1016 
003 S/- 
OZ4 S'- 
P2 10r- 

UM80 10/6 
URIC 151- 
ULIS 1716 
UU8 IS'- 
UU9 7/6 
UYIN 1216 
UY2I I5/6 
UY4I 716 
UY85 6'- 
VP4 1S'- 
VP4M ISI- 
VP4B I51- 
VRI05/307/- 
VR 150/30 7f- 
W61 I1f- 

W76 51. 
W77 41- 
W8I 61- 
W8IM 61- 
X41 22/6 
X6IM 10/- 
X65 1216 
X76 1216 
X76M 1216 
X78 26/- 
X79 40'. 
Y6I I0/- 
Y63 101- 
Z63 716 
Z66 10/- 
Z77 4/- 
ZI52 5/- 
A7 11'- 
C5 IO'- 
05 8/G 
D6 10/- 
H5 916 
L4 SI- 
N5 916 
R5 S/6 
S4 7/- 
SS S/- 
T4 316 
US S'9 

2P 22'6 
3A4 S'- 
3A5 10,6 
3Q4 8/- 
305 9'- 
354 S'6 
3V4 7'- 
5U4 4' 
5V4G 719 
5Y3G 416 
5Y3GT 516 
5Z4G 716 
SZ4GT 816 
6A7 91- 
6A8G 816 

6ABGT 1316 
6AC7 
6AK5 51- 
6ALS 41- 
6AM5 SI- 
6AM6 4f- 
6AQ5 616 
6AT6 61- 
6AU6 91- 
688G 216 
6BA6 61- 
68E6 6f- 
6BG6G ISf- 
6616 61- 
66Q7A 1216 
6BR7 10/6 
6857 1216 
6BW6 91- 
6BW7 9f- 
6C4 316 
6C501T 8/- 
6C6 616 
6C9 1216 
6CD6G 251- 
6CH6 10'- 
6CW4 161- 
6D2 4'- 
606 516 
6E5 101- 
6F1 1016 
6F6 S/9 
6812 4/- 
6813 I0'- 
6814 10'- 
6815 12/6 
6819 1216 
6F23 1016 
6F25 16/6 
6F26 1316 
6F33 S'6 
61-16 V- 
615 5'6 
615G 416 
615GT S'- 
617 7/6 
617G 
617GT 7/6 
6K7 7/6 
6K7G ^f- 
6K7GT 716 
6K8 916 
6K8G 4'- 
6K8GT 9/6 
6K25 17/6 
6L1 10'- 
6L6 7'6 
6L7 10'- 
6118 10/- 

COMPLETE VALVE LIST FREE WITH 
METAL RECTIFIERS 

RM 17/6 14A86 231. 16RD 2 -2$1 I2/- (FC142) 
RM2 8/- I4A97 261- I6RE 2 -1 -8 -I 101- (FC150) 
RM3 101- 14A100 28f- I8RA I -I-8 -1 Sr- (FCI18) 
RM4 1716 I4RA I- 2- 3- 2211- (FC301) I8RA I- I -16 -I 71- (FCII6) 
9.145 1916 14RA I- 2- 8- 3251- (FC3I) I8RD 2 -2-8 -1 16'- (FC124) 

TERMS OF BUSINESS C.W.O. or C.O.D. 
4f2 PACKING CHARGE ON ALL C.O.D. 
ORDERS. POSTAGE 6d. per VALVE 

Mon.-Sat. 9 a-m. 
-5.45 p.m. 

Wednesday 1 p.m. 

Special 24 Hour 
Express Mail 
Order Service 

6L'19 151- 
6N7GT 9'6 
6P25 1016 
6P28 1216 
6Q7 915 
6Q7G 61- 
6Q7GT 816 
6SA7 
65C7 816 
6585 I0f- 
6SG7 71- 
65117 V- 
6537 476 
6SK7 516 
66,,S1.7GT 516 
63N7GT 51- 
6SQ7 816 
64UGT 101- 
6U5G 716 
6V6G 41- 
6V6GT 8f- 
6X4 4/6 
6X5G 51- 
6X5GT 816 
6/30L2 1215 
785 1216 
7B7 816 
7C5 8/- 
7C6 816 
7D5 IS'- 
706 1 V- 
708 I S'- 
7H7 41- 
7S7 17!6 
7Y4 6/6 
803, 41- 
9BW6 1214 
0C 1 (216 
0C2 1716 
081 101- 
OF9 12/6 
OLD I I 15,- 
0813 IS/- 
0814 191- 
105 2316 
2A6 616 
2AH8 I f'- 
2AT6 7/6 
AT7 $1- 
AU6 1716 

2AU7 SI- 
2AX7 5'- 
28A6 7'6 
2BE6 716 
18f47 10'- 
215GT 4/- 
217GT 016 
2K7GT SI- 
2K8GT 10'. 

I2Q7GT 61- 
125,47 816 

12537 V- 
17.51(7 61- 
12SL7 8/- 
12SN7 10'- 
12SQ7 121- 
I4H7 101- 
I4R7 21/- 
19AQS 8f 
I9BG4G 1S4 
2001 I0'- 
2002 211- 
2082 1716 
2011 2216 
2081 15/- 
2083 24f- 
20P4 201. 
20P5 20'- 
25A6 81. 
25L6 81- 
25Y5 V- 
25Y5G 8f- 
25Z4 716 
25Z5 
25Z6 816 
275L 1916 
30C1 8/. 
30C15 1216 
30FS 10'- 
30FU 1216 
3011 O(6 
30115 ''11'- 
30P4 154 
30P12 Ip/- 
30P16 9f. 
30819 17/6 
30811 III. 
30PLI3 '1216 
308114- 12/6 
35A5 Iii1- 
35L6GT I116 
35W4 616 
35Z3 ISI- 
3514 616 
35Z3 8'6 
4 i STH 2216 
42 12/6 
SOCS 101- 
S0CD6G 

301- 
8f6 
8r. 
716 

SOLO 
75 
78 
80 7,6 
85A2 12/6 
1858T 301 - 
1307A 516 
807'13 91. 

ORDER 
BRAND NEW TRANSISTORS 

0C35 I0 1- 0072 V- 00111 D 5'- 
0C42 61- 0074 8'- OCBIns /pt 12'6 
O644 S'- 0075 8'- 0082 6'- 
0C45 Sr- 0077 81- 00820 6'- 
0071 Si- °CBI 51- OC170 6'- 

SILICON RECEIVERS 
400 volts 350 mA ... ... ... ... 7'6 each 

SETS OF VALVES 
IRS, ISS, 1T4, 3S4, 3V4 .. Set of 4, 17'- 
DAF91, DF91, DK9I, 1%92, DL94 ... - See of 4, 17'. 
DAF96, DF96, DK96, DL96 ... ..- . -. Set of 4, 251 

RUST VALVE MAIL ORDER CO. Te' MRhamB2D2 
6 ópen DailY t.. (allera 

211a STREATHAM ROAD MITCHAM SURREY 
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"THE CONSTRUCTOR'S PARADISE" 

BEAR HUDSON LTD. 
63 GOLDHAWK RD, SHEPHERDS BUSH, LONDON W.12 air Li 
Now open at I I JERDAN PLACE, FULHAM. LONDON, S. W.6. Phone: PUL 3405 

MICROPHONE OPPORTUNITIES 
"Planet" SUPER X -TAL MIKE 

Fantastic value. Beautifully made modern styled crystal 
mike in strong plastic housing. With approx.:, ft. sheathed 
cable and miniature lack plug. Response 50 to 13,000 c/u. 
High Impedance. Guaranteed. List price 30 / -. 

TSL "AUDIO HEART" 
A VERSATILE HI -FI TRANSISTOR AMP. 
Fees 0071, OUviI t trami store with'? a Ot'.v1 in 111.11 poll 
for full watt output at 3 -5 ohms. Input sensitivity 
5 to 10mV for 1 w. out. Operating voltage -Iì1.: 
3- z 2.9' x 1.2-. Response 60- 16,000 cis. ±3 dli. 
This superb amplifier is characterised by exceptional 
stability, providing full output at up to 112 °F. 
Available ready built or for building yourself. 
Guaranteed. With transistors, transformers. etc., etc., 
and instructions. 

BUILD IT FOR 52/6 
Ready built and tested 5916 

"SUN DOWN" 
AUTOMATIC PARKING LIGHT 

A brilliant application of transistor technique to 
benefit every owner obliged to leave his car standing 
at night for long periods. As daylight goes, the Parking 
Light switches ON automatically, and OFF when 
daylight returns. The chrome finished lamp (showing 
red and white) slips securely to window which is left 
locked. The electronic "brain" attaches inside wind- 
screen. SAVES BATTERY DRAIN. CONFORMS 
WITH POLICE REQUIREMENTS. EASILY 
FIXED. ..SUNDOWN" PARKING LAMP 
WITH BULB, LEADS A ND SELF- 45/- OPERATING CONTROL C t 17'. Y 

SPECIAL PRICE 

LIST 12/6 

COMPONENTS - HI -Ft - BOOKS - SERVICE 
24 -HOUR MAIL ORDER SERVICE with all goods guaranteed. 

FREE POSTAGE on orders over 20 / -: add 1/- postage if under. 
LOWEST PRICES FROM HULK PURCHASING AND MANU- 
FACTURING. 

BERNARDS BOOKS FOR 

TRANSISTOR CONSTRUCTORS 

183 5/- 
'l'' pn,Kram urea on your 
'rt set using simple Pox( free 
mods. 

184 Tested Transist Cie- 2/6 cuita using Modules, 
or 

V 

185 Tested shortwave / 85 Receiver Cfrcu)t using 

p 
MATs. ¡Not tree 

186 Tested Superhet short - 6/- 
e 

and Communica- 
tion Receiver Circuits Pus, free 
using MATS. 

'end 6d. for full catalogue of Bernard, 
Radio Books. We stock the Puts You 
Need for the Circuits tool 

BEST OF ALL 
B.H. "HI -F1 14" 
with integrated 
tone controls and 
mix facilities 

A real break -through In hi -S 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 mining! Multiple neg. feed -back loops 
can be varied. Robust design using quality components 
means dependability at all times. Frequency response - 
23- :3,000 cis ±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! 
Cstoplele kit of 9 £9..0 Built and 
parts as described / al l.'.(rd 

Fitting metal cover with handle, 32/6 £11.11.0 

Orders by post to BEAR HUDSON LTD., Dept. PW7, 63 Goldhawk Rd., London W.12 

SINCLAIR 
MICRO -6 
the rise sanest ana 

net " amazing 
st 

radio. Ali 
.rts to build. i 

c 

eamieee 
nd instructions t 59/6 come to 

We supply all Sinclair designs 
as advertised 

MAKE YOUR CRYSTAL 

P.U. REAL HI -FI WITH 
THE TSL CONSTANT 

VELOCITY EQUALISER 
This re- 
markable 
new TSL 
develop - 

m e n t 
enables 
quality 
almost as 

good as the 
finest 
sional mag- 

netic pick -ups to he obtained from 
crystal or ceramic types. With it, even 
cheap record players become first -class 
instruments. With good equipmen, 
results are astonishing. Ideal for B.B. R., 
Collaro, Garrard and Acos.. With plugs 
for mono or stereo. 3 years' 30- guarantee. Ready for use. 
Thousands sold. POST FREE 

TRANSISTOR OPPORTUNITIES 
OC.71 -.p, sial offer, I/O; OC.45, 5/6; 
01.44. 6 / -; 00.189, 8 /-: MAT 100 or 
120. 7/9; MAT 101 or 121, 8/6; ADT.140 
"5h 500 mete cut -oft, 15/ -. 

BEGINNER'S GUIDE 

by T. L. Squires. 
'This book provides a "short -cut" for 
those wishing to obtain a quick acquain- 
tance with modern electronics. 
I51-, Postage 9d. ' SHORT WAVE AMATEUR 

11°. 

RADIO, by J. Schaap. 211 -. Postage 
17 -. 

THE RADIO AMATEURS' HAND- 
BOOK, by A.R.R.L. 1964 ed. 361 -. ' Postage 213. 

THE TRANSISTOR RADIO ' HANDBOOK, by D. L. Stoner and 
L. A. Earnshaw. 441 -. Postage 11 -. 

TO ELECTRONICS 

FREQUENCY DIVIDER ORGANS 
for the Conseructor, by A. Douglas. 
251, Postage 11 -. 

ELECTRONIC ORGAN HAND- 
BOOK, by H. E. Anderson. 401 -, 
Postage 11 -. 

INTER: GEC TRANSISTOR MAN- 
UAL. 161 -. Postage I'3. 

HANDBOOK OF ELECTRONIC 
TABLES & FORMULAS, Com- 
piled by D. Herrington and S. Mea- 
cham. 151 -. Postage 11 -. 

COMPLETE CATALOGUE I1 -. 

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. 

STOP! LOOK! 
TRANSISTORS from I /3 

GREEN SPOTS 113 or 3 for 313. 
RED SPOTS down to 116 or 3 for 41 -, 
WHITE SPOTS down to 21- or 3 for 513. 

MICRO -ALLOY TRANSISTORS 
MAT 100 719, 101 816, 120 719, 121 816, 

A DT 140 
EARPIECES with Lead and Plug, Crystal 

Type, 51 -; Low Imp., 41, 
TRANSISTOR HOLDERS 3 or 5 pin, If -, 
WIRELESS WORLD VALVE DATA 6I-. 
REACTION CONDENSERS .0001 31 -, 

.0003 3/9, .0005 413. 
J. B. DILECONS .0001, .0003, .0005 all 

419 each. 
REPANCO COMPONENTS 

DR XI Crystal Set Coils with Circuit 3r.. 
DRR2 Dual Range Coil with C,eaccion 

Winding and Circuit, 416. 
FR2 Ferrite Rod Aerial, 1216. 
CHI R.F. Chokes, 216. 
TRANSISTOR TRANSFORMERS 

TT49 51 -, TT46 61 -, TT45 61 -, TT23 2216, 
TT24 2216. 
MULLARD TRANSISTORS AND 

DIODES 
OC70 616, 0071 616, 0C44 813, 0C45 B1-, 
0072 81 -, 0081 81 -, 0C25 121 -, AF IO2 2716, 
AFI 14 II' -, AFI15 1016, AF116 I01 -, AFI17 
916, AF124 Ill -, AF125 1016, AFI26 101 -, 
AF127 916, OC170 816, 0C171 91 -, 0A70 

OA131 31 -. 
ALL SENT POST FREE IN U.K. by 

RADIO 
SUPPLIES PETHERICRS' 

22 HIGH STREET 

BIDEFORD, N. DEVON 
Tel: Bideford 1217 

S.A.E. with all enquiries 

NEW VALVES! 
Guaranteed Set Tested 

24-HOUR SERVICE 
1R5, 1S5, 1T4, 3S4, 3V4, DAF'91, DF91, 
DK91, DL92, DL94, SET OF 4, 14/, 
DAF96, DF96, DK96, DL96. SET of 4. 22/, 
0A2 3/9 DL92 4/3 PCL82 8/3 
1D5 4/9 DL94 5/- PCL83 7/9 
IR5 3/9 DL9ß 5/6 PCL84 7/- 
1S5 3/3 E1391 1/11 PL36 7/9 
ITS 2/3 EBC41 613 PL81 6/6 
3S4 4/3 EBF80 5/3 PL82 5/- 
3V4 5/- ECC40 6/9 PUS 5/- 
5Y3GT 4/3 ECC81 3/3 PL84 5/3 
524G 6/9 ECC82 4/6 PY32 8/6 
6K7G 1/3 ECC83 4f8 FY33 8/6 
6K80 3/- ECC84 5/6 PY80 4/9 
6Q7G 4/3 ECC85 6/- PY81 5/- 
6U7G 6/6 ECF80 5/9 PY82 4/9 
6V6G 3/8 ECF82 5/9 PY83 5/8 
6X5GT 5/- ECH42 7/3 U25 8/- 
12K7GT 3/3 ECH81 5/3 0326 9/6 
12K8GT 8/6 ECL80 5/9 1.1191 8/3 
12Q7GT 3/3 ECL82 6/3 U301 15/- 
25L6G 4/9 EF4I 6/6 U ABC80 5/- 
36L6GT 8/- EF80 3/9 UAF42 6/9 
35Z4GT 4/6 ECL82 6/3 UBC41 8/- 
85A2 6/6 EF86 5/9 UBF80 5/8 
CL33 8/6 EF89 4/3 UCC85 8/- 
DAC32 7/9 EF91 2/9 UCH42 6/9 
DAF91 3/3 EL41 7/- UCH81 5/9 
DAF96 5/6 EL84 4/6 UCL82 7/3 
DF33 7/6 EY51 5/6 UCL83 7/9 
DF91 2/3 EY86 5/- UF41 6/3 
DF96 5/6 EZ40 5/- UF89 5/9 
DH77 3/6 EZ80 3/9 UL41 6/6 
DK32 7/6 EZ81 3/3 UL84 5/9 
DK91 3/9 MU14 3/9 PR7C 6/- 
DK92 6/9 PCC84 5/3 UU8 10/6 
DK96 6/- PCC89 7/6 UY21 7/3 
DL33 6/9 PCF80 5/3 UY41 4/3 
DL35 6/- PCF82 8/- UY85 4/9 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage in Transit 6d. extra 

Any C.O.D. Parcel 4/3 extra. 
Ottlre address. no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON, N.16 
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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. transformera 
for transistor set with circuit. 12/8. 
Midget 31n. P.M. Loudspeaker 3 ohm 12 /8, 
8 ohm 13/6. 

Midget 208 pF +176 pF two -gang Tuning 
Condenser with trimmers for transistor set 
Price 9 /-. 
Push -Pull Transformer. Sub- miniature 8/8. 

0006 mid. Single Tuning Condenser. Solid 
diaelextric ;in. spindlo for transistor of 
Crystal set. with spindle tapped 6 BA. 2 /6. 
Zenerdiodes for voltage control and stabilisa - 
600. Complete with circuit diagram We each. 

Waterproof Heater Wire. 16 yds. length, 
70 watts, self regulating temperature control. 
10/- poet free. 
Refrigerator Thermostat. Standard type with 
adjustment for all normal refrigerator 
temperatures. 7/6, plus 1/- post. 

Bimmertat Heater Regulator. Suitable to 
control elements, heater, soldering irons and 
boiling rings up to 2.500 watts. Complete 
adjustable, normal price 551- each. Special 
snip price 12/8, plus 1/6 postage and Insur- 
ance_ 
Pre -Amplifier. Made to Mallard design to suit 
the 10 watt amplifier made to specification. 
New lJnit. Simply needs valves. ''type EF80. 
37/6 each. 

46 Sets (Receiver /Transmitter pack set). 
Unused acts complete except for crystals. 
Packed with parts and easily rebuildable Into 

ber gear. 19/8 each. Post 3/ -. 
I itery Charger Kit. Comprises I amp. trans. 
(dirtier, 5 amp.reetifier, metal case and meter 
to charge 6 or 12 volt batteries up to it amps. 
With variable charge rate, 89/6 each. Post 
and insurance, 3/6. 

Mains Transformer. 260 -0 -260 at 80 mA. 
8.3 volta, 6 a. (normal mains Input). 12/8 each. 
Carriage 2/6. 

Output Transformer. Standard pentode 
matching type. 4/8 each. 48/- per doz. 

Vibrator Transformer. Suitable for 8 or 12 
volta Input. 6/9 each. 63 per doz. 

Slide Switch. Sub -miniature but dpdt. 2/8 
each. 18 /- Per doz. 

T.C.C. or Dubilier Tubular Condensers. 
.6 nit 300 N. . , .. .. 10 /- doz. 

76//8. dur. 
doz. 

6/- doz. 
.01 mi 500 v. .. .. .. 4/- doz. 
.0001 mf 1,000 v... .. ., 6/- doz. 
.001 mf 1,000 v. .. .. .- e/- doz. 
.00r2 mf 1,000 v. .. .. .. 7/8 doz. 
.nus nil 1,000 b. .. .. .. 9/- doz. 
.IC ttu 760 y 8/6 des. 
.Ul mf 1,000 V. , . 1 0 / - .. .. 10 /- doe. 

Battery Charger Rectifier -selenium 10.16 v. 
6 atop. 9/6. 
Metal Chauis- punched for Mollard Sill 
Amplifier. complete with Inner screening 
sections and stove enamelled. 12 /8 set. 
Twin Twisted Lighting Flex -equivalent 
14,30. rubber insulated cotton covered 

12/6 per 100 yard coll. 

Moving Coil Meters. 
0 -500 microamp. lin. Bush 17/6 
250.0260 microamp. 2101. surface 27/8 
750 microamp. 411n. surface .. .. 17/8 
0 -30 milamp. 211n. Bush .. .. 17/8 
0.100 miltlamp. 31in. Bush .. .. 15/- 
0.300 milliamp. 2110. Bush 16/- 
0.500 milliamp. 241n. Bush .. .. 15 /- 
Filament Transformer, 8.3 v. If amps., 8/8. 

Neon Lamp -midget wire ended. Ideal mains 
teeter, etc. 2/ -. Ex. Govt. 1/6. 

Phillips Trimmers- 0.30pF, 1/- ea. 9/- don. 

Heavy Duty Test Prods -red and black with 
plug -in lead attachments. 6/6. 

Low Resistance Head Phones. Ideal crystal 
seta, etc. 7/8. plue 2/8. 

Cold Cathode Valve CV418. Voltage regulator 
or trigger snitch- unused but ex- equipment. 
2/- each. 
Tat Panels. Ideal for constructors, experi- 
mental olrouita. etc. 3 of each of 12 different 
types. 6/ -. 
Blydlok Panel Mounting Fuses with carder, 
6 amp. 2/- each. 16 amp. 2/6 each. 
Metal Rectifier. '250 v. 80 -80 milliamps Ideal 
for set or instrument or to replace that 
extensive valve. 9/8. 
Where postage is not definitely stated add 
e/- all orders_under 28. 

.25 ruf 51111v. .. .. .. 
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GOOD COMPANION Mark 
The 6 transistor set with the ö 
transistor performance. 
Incorporating ail the latest re- 
uuiremems Anyone who can 
Koller can snake it. alany thousands 
already in use all over the country. 
Full coverage of Long and Medium 
wavebands. 
Fine looking cabinet, size 11" x 8' 
x 3'. Q.P.P. Output approx. 
750 mW. Excellent reception of 
difficult stations like 208. 
Variable feed back gives excellent 
tone. ONI,Y L5.19.6 

Plus 3.10 poet and insurance. 

F.M. TUNER 
This is a high fidelity unit which 
although moderately priced has a 
performance equal to the highest 
priced. Its stability is very good 
and extremely good results have 
been received with the simplest of 
aerials as far away as Eastbourne. 
The unit has its own power supply 
for A.C. mains. 
Lese valves only 39 6 otherwise ready to use. 

l'ios 3'6 post and imattat,,. 

CABINET & PICK -UP 
Made for a In,aovo company 
intending to make a Battery 
Record Player but changing their 
rinds. This is 

tr 
extremely tine 

looking cabinet, must have rout 
at least 82 to make. It is complete 
with handle and fasteners as 
illustrated. Also included In the 
parcel r tom-tocord pick -up 
with crystal cartridge and sapphire 
stylus. Both Items new and per- 
fect. Only 19/8. plus 4/6 post and 
insurance. 

III 

THIS MONTH'S SNIP 
Complete kit of parts to 

build this transistor 2 wave 
receiver at only 39/6. 

lost and insurance 

"CORONET" MK. III 
It fully covers the medium wave band and 
!hat part of the long waveband to bring In 
It. li.C. Light. The circuit includes a highly. 
.-6lcient Blab aerial and Plessey tuning en 
,Tenser. Overall size approximately 4l x 21 nx 

Suppli..d , . , u p t e t 1 1, 1 1 
1 1 a 1 , 1 1 6 

YAXLEY SWITCHES 
Full range still available 

as our advertisement last month. 

DO YOU EVER FORGET? 
This Po, l:ei .,er,r r ,,,r1,1 ef,,,r, ',ate rha troable ollo, artuenuzo- 

irl ,lour joegci /afuees causes 
you -eta will slay in your 
jacket pocket and as foot au 
you can think she will capture 
and store - ideas - noies - for- 
mu /ae - appointments - any. 
Ming you tan say or sing/ then 
al your command she will play 
Own au Sack to you. 

Undoubtedly one of the smallest precision tape recorders made, 
Entirely controlled by push buttons, you can record and play back 
with the Instrument in your pocket. It is a full -function machine 
using standard 1m. tape and easy to replace batteries. Speaking 
and playing back is from the same (crystal) microphone. 
Speoifeations: Dimensions: 61 x 21 x 1 }in. Wright : 14 oz. Recording 
time: 12 mina., rewinding time 4 mina. Recording system: D.C. Bias. 
Erasing system: Magnetic erasing wow and Butter. Within 1% 
and Ieeyucney response: 500 -1,200 cis (within -BdB). 
Price £019.8 Complete rally to work. 

This line cabinet 
as illustrated but 
less control knobs 
is available this 
month at 
special snip price 
of 12/8, plus 4/8 
post and 
Insurance. 
Size 13 +ìn. 
x gin. it 
410. and it 
is nicely 
covered In 
two tone 
LC I. 
labile. 

28'1 

Cabinet Snip 

Speaker Bargain 
12in. High- 
fidelity loud- 
speaker. 
High flux 
per m au ant 
magnet type 
with stand- 
ard 3 ohm 
speech coil. 
Will handle 
up to 30 watts. Brand new by famous 
maker. Price 27/6 plus 3/6 poet and triennium. 

Make a Fan 
Miniature motor IS} 

long x 1 }fn. In. 
diameter, laminated 

des. Operates off 
e -:411 v. D.C. Origi- 

nal cost at least £3 
<wh. 9/8 plue 1 /6 postage and insurance, 
gabs model 9/8 plus 2/6 postage and 
w. grolles. 

TRANSISTOR 
SET CASE 

Very modern 
cream rabiot, 
Sze dz3xl ;in. 
with chrome 
handle, tuning 
knob and scale. 
Price 7/8 plue 1/0 
postage. 

Flood Lamp 
Control 

Dim and full switch for 
controlling photo flood 
lamps: Gives two lamps 
in series, two lampe full 
brilliance and lamps off. 
Similar control of other 
appliances. with cinmit 
3/8 plus Od. postage. 

Adjustable Thermostat 

Suitable for controlling furnace oven 
Immersion heater etc. Can also be used as a 
fiamestat or fire alarm. Made by Sunvic, 
approximately 17in. long and adjustable over 
a range 0 to 620F. The contacts are rated 
at 16 amps., 230 volts. Listed at £3 or 19 
each, these are offered at only B /8, plus 2/6 
postage and Insurance. 

Morganite Potentiometers 
Single and 2 -gang types 
available. Standard 
size with good length 
spindle, all new 
and boxed. Single 
types. 1/- each. 
value. available: 5K, 
60K, 100K, 260K, 200K , 

2 meg. Gang type 3/- 
each-values available: 6K ± 6K, 100K 4: 
100K, i meg. + I meg. 2 meg. ± 2 meg. 

ELECTRONICS (CROYDON) LTD 
Personal shoppers to 

266 LONDON ROAD, WES:T CROYDON, SURREY 
Fost orders to: 43 Silverdale Road, Eastbourne, Sussex. 
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LATEST HIGH QUALITY COMPONENTS FROM THE MAXI -Q RANGE 

TESTED AND TRIED OVER 5 FREQUENCY RANGES 

NSISTOR TUNING 
COILS 

* Coils for transistor superhets or converters, with or without an R.F. 
stage and using 465 Kc /s or 1.6 Mc /s. I.F. 

* Noval B9A Based for Plug -in application -Screw threaded for Chassis 
application. 

* Formers moulded in low -loss polystyrene for best results. 
* Each coil is packed in an aluminium container which may be used as a 

screening can. 
* Brass threaded adjustable iron -dust cores. 

The following colour code identifies the coils: 
BLUE - Aerial coil with base input winding. 
YELLOW - Interstage R.F. coil with couplings. 
RED - Oscillator coil for 465 Kc /s I.F. 
WHITE - Oscillator coil for 1.6 Mc /s I.F. 

PRICE 4/9d. each 
Coverages: Range 1T- .15/.4 Mc /s; 2T= .515/1.545 Mc/s; 3T- 1.67/5.3 

Mc /s; 4T -5/15 Mc /s; 5T- 10.5/31.5 Mc/s. 
Full technical details now included in Technical Bulletin DTB.4 -1/6d. 

IFT.13 Miniature 465 Kc /s. I.F. Transformer 
IFI-.14 Miniature 465 Kc /s. Last I.F. Transformer 
IFT.16 Miniature 1.6 Mc /s. I.F. Transformer 
IFT.17 Miniature 1.6 Mc /s. Last I.F. Transformer 
DENCO (CLACTON) LTD. (DEPT. 

WORKS HOLIDAY: Goods cannot be 

7/6d. each 
7/6d. each 
6/6d. each 
6 /6d. each 

P.W.), 357/9 
despatched from 

GENERAL CATALOGUE covering full 
range of components, send 1 /6d. in stamps. 
PLEASE SEND S.A.E. WITH ALL 
OTHER ENQUIRIES. 
Old Road, Clacton -on -Sea, Essex 

25.7.64 to 10.8.64 inclusive. 

TRANSISTOR RADIOS FOR HOME 
THE SKYROVER AND SKYROVER DE LUXE 

GENERAL SPECIFICATION FOR BOTH MODELS 
7 transistors and 2 diode superhet- 6 waveband portable 
receiver. covering the full Medium Waveband (180 -576M) and 
Short Waveband (31 -94M) and In addition 4 separate switched 
Band Spread Ranges on 13M, 16M, 19M and 25M /bands -with 
manual Band Spread Tuning for aocurate Station selection. I.F. 
frequency 470Kc /s. Output 500MW. 51n. Ceramic Magnet P.M. 
Speaker. Telescopic and internal Ferrite Rod Aerial. All 
Mullard Transistors and Diodes. The coil pack and tuning heart 
is completely factory assembled, wired and tested. The remain- 
ing assembly can be completed in under three hours from our 
detailed and easy to follow instructions. Operates on four 
1.5V torch batts. (1.12 or equivalent). 
THE SKYROVER. Individual Details- controls: Waveband 
Selector, Volume Control with on /off switch. Tuning Control 
with easy to read Dial Scale. In attractive plastic cabinet, size: 
30 z 61 x 31in., with metal trim and carrying handle. 

MAY BE BUILT H.T 1E1019.6 Separately. 
id 

A.P. Terms 22/- deposit and It monthly payments of 21 / -. 
THE SKYROVER De Luxe. Tone Control Circuit is incorpor- 
ated with separate Tone Control in addition Volume and 
Tuning Controls and Waveband Selector. In sturdy wood 
cabinets, size: 111 x 61 x lin. covered in washable material with 
plastic trim and carrying handle. Also Car Aerial socket. 

MAY BUILT 1E12.19.ó Al FOR Separately. 
- H.P. Terms 26/- deposit and u 7i payments of 24/6. 
Circuit diagram and data for each set 2/6 extra, free if all parts 
bought. Four 132 batteries included FREE. Add 5/- P. & P. 
on each set. 

THE `REALISTIC' 7 
Traá'slstorised 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 31 
in. fitted socket for car aerial. Com- 
plete with full instructions. 
MAY 

FBORBUILT 
FAA 96 Batteryt3 /9 extra. 

P. & P.4/6 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 All 

tparts /9 extra. t . & P. 4/6 

CONSTRUCTION 
"THE SPRITE" 

6- transistor mini pocket receiver. Full L. and M. waveband 
coverage. Size only 4 x 21 x lin. In sub assemblies. 3in. speaker. 
CAN BE 79 6 Leather ease, ear- 12/6 BUILT for 1 phone and battery extra 

All parts sold separately. P. & P. 3/6. 

READY BUILT BARGAINS 
Boy's 2 Transistor Pocket Radio 
Ready made as lllustrated- complete with 
pet'sonal earpiece. telescopic aerial, battery 
and carrying case! Wonderful value and per- 
formance -full medium waveband coverage - 
built In 2í1n. speaker gives lull tone reproduc- 
tion. Works on single PP3 9 v. battery. In 
attractive plastic case -size only 4 x 21 x lin. 
All accessories Included in the price. Not a toy. 

WIRE('OMP'S ff POST 
PRICE COMPLETE 421- FREE 

Also 6 transistor model. Long and medium waveband. Fully 
built complete with earpiece. battery and leather 6916 

FrePost e carrying case. 

SUPER AMERICAN TAPE 
LAFAYETTE BRAND, FULLY GUARANTEED 

RECORD LOW PRICES 
MYLAR BASE ACETATE BASE. 
51n. Double play, 1,200 ft. 15/- Sin. Long play, 900 ft. 10 /- 
51ín. Long play, 1,200 ft. 15/- 51in. Long play, 1,200ft. 12 /8 
51in. Double play. 1.800ft. 22/6 lin. Long play, 1,800ft. 15/- 
lin. Stand. play, 1200ft. 12/6 MESSAGE TAPES 
lin. Long play. 1,800ft. 19/4 3M.- 150fí. 3/6 
7ín. Double play, 2,400ft. 25/- 3in. -225í't. 4/11 
P.V.C. BASE 3in. -300tí. 716 
51n. Standard play, 600ft. 9/6 Full range of Triple Play 
51ín. Standard play, 850ft. 1L6 'l'ape available. 
P. & P. 1/- entra Per reel. 4 reel, and over h'u't Free. 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON W9 

TEL: CUNNINGHAM 9530 

Hours of business: 9 a.m. to 6 p.m. Open all day 
Saturday. Opposite Paddington General Hospital. 

Buses 18B and 36 pass the door. 
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Brand new individually 
checked and guaranteed 

VALVES 
4CIHL 4/6 
401.4 8/- 
ACOPEN 6/- 
41,60 5/- 
A 118 6/- 
41tP 8/6 
ARP3 8/- 
ARP12 2/6 
.4 RP'21 7/- 
ARP24 8/6 
ARP34 4/- 
ARTP1 5/- 
ATP4 2/8 
ATP7 6/8 
A117 65/- 
BL63 10/- 
084 8/. 
083 20/- 
11864 47/6 
02134 18/- 
OT19 26/- 
HT35 26/- 
13143 3601- 
OT83 36/- 
c, '3L 
c1(2 6/- 
l'L33 9/- 
('V71 81- 
UV77 6/- 
CVlO2 1/- 
c1 103 4/- 
114014 7/- 
CV4O15 6/- 
CV4025 10/- 
CV4048 40/- 
01,31 

1)41 2/2 
1)61 0/- 

DA30 12%5 
DA80 76/- 
0.41196 6/- 
D1)41 
UE'P5 8/. 
UET20 g/- 
DET25 16/- 
UF73 6/. 
D392 8/- 
1,1,96 8/- 
1,11.92 6/5 
UK98 6/5 
DL92 5/. 
DL03 6/. 
UL4 6/- 

1,1.9'; 5/6. 1:1'`u; 5/- 
131.619 15/- rll'89 3/9 
1)11410 8/- 0391 2/9 
E80F 23/- E392 2/- 
01148 2/6 0393 6/- 
E12:1-2 9/- 

i 

E3183 8/- 
01206 60/- E3184 8/- 
F,1415 80/- EIiTl 800/- 
01524 12/6 01,3.2 8/9 
EA/56 1/- EL34 8/- 
0A73, 7/. ELM 6/- 
EABC80 6/- 0L38 17/6 
EAC91 8/6 EL41 7/- 
116.342 8/- EL41 8/- 
10184 1/6 EL59 8/. 
E 91 8/. 01.81 8/- 
E '33 8/- ElA3 6/8 
E11441 6/- 01,84 6/- 
E04'.80 6/- 01,85 8/- 
06300 5/. 01.91 4/6 
ED F83 7/6 01,95 6/- 
013E89 8/8 E080 8/- 
ECM? 4/- 0081 7/6 
EC53 12/6 BMOa 8/8 
0070 4/- 05185 9/- 
EC9O 90/- ENS) 10/- 
ELgl 8/- 080 208 8/- 
ECC81 4/. E151 5/6 
EC(;e2 5/- E186 5/6 
001'83 6/- E891 8/- 
E0X:84 6/6 EZ40 
ECM 6/6 0641 6/6 
R(1C91 4/. EZ80 6/6 
012390 6/6 0Z81 8/6 
ECF62 7/- 3/6057 6/- 
ECH42 8/- F/0061 6/- 
ECH81 6/- F/6063 4/- 
ECH83 7/6 FW4/5006/8 
201.80 5/6 01/2350 9/- 
2C1,82 7/6 01/971K 
ECL83 10/- 18/- 
ECL88 10/- 050/2G 6/- 
0334 2/5 0050 E6/- 
0F36 8/5 0Z5 10/- 
2337 7/. 0034 10/- 
E3:19 4/. 1}1163 7/- 
0340 8/- H1F900 100/- 
0341 8/- 21054 22/e 
E352 6/. 11L12200 
0355 8/- 10/- 
0371 7/6 HL2K 2/6 
0072 6/- HL23 6/- 
0F63 4/6 111,2312D6/- 
0374 4/. HL41 4/- 
2380 6/- HVR2 9/- 
EF85 4/8 Jf3A 30/- 

,Yd.nP OTHRRS 7N SAVE include Ca 

KT32 8/- P01-75 121- 
KT33C 6/- QP21 0/- 
KT44 5/9 QP15 6/- 
KT63 4/- 03230 6/- 
K'i66 12/9 08/50/15 
K167 15/- 10/- 
K176 8/0 0695/10 6/8 
KT8C 22/- Q81202 8/- 
KT88 18/- QV04/7 8/- 
KTWel 4/6 113 8/- 
KTW62 7/- 004/1230 
KTWtl3 4/- 60/- 
K1Z41 8/- 11072 8/- 
KT7,63 6/- 8130P 16/- 
LP2 10/- 8130 12/6 
L63 6/- 81'2 8/6 
08100 9I- 8341 1/6 
08142 12/- e361 1/6 
M8190 6/- 81'210 8/6 
51114 6/- 8TV280/40 
MIILD810/- 12/6 
MI.6 6/- 8TV70/80 
NE17 7/- 8/- 
NOT2 10/- 8U2160A 
0113 7/- 10/- 
0C3 5/- T41 6/6 
003 4/6 TP22 6/- 
024 4/. TP35 16/- 
PABC80 8/- TT11 6/- 
PC084 6/- 'P115 86/- 
112083 7/- TTR31 46/. 
PLC89 7/6 T60520 4/- 
PC1,80 6/- TZ20 16/- 
PC382 6/6 T7,40 30/- 
PCF84 6/- 081 8/. 
PCL81 9/. 012/14 8/- 
PC'L82 6/- U17 6/- 
PUL83 8/8 018 8/- 
PCL84 7/. 035 11/- 
PCL86 9/- 027 8/- 
PEN25 4/5 052 6/- 
30046 8/- 0801 10/- 
PEN 220A UABC804/0 

3. UBC41 
PL36 7%6 UBF80 6/6 
PL38 16/- UBF89 6/6 
PL81 7/. 0BL21 11/- 
P1,82 5/. UCC86 6/6 
PL83 6/- 1101142 6/6 
PL84 6/- UC1181 8/- 
PM24A 5/- UCL82 8/- 
PT15 10/- UCL83 10/- 
3126H 7/8 UL41 
PT23M 7/6 01,94 5/6 
PX4 14/- 17175 7/- 
PX25 9/- 1.7179 8/6 
PY32 9/6 UY21 7/6 
PY33 8/6 UY41 4/- 
PY811 5/6 UY85 6/- 
PY81 5/8 111211 4/- 
PY82 6/- 81307 6/- 
PY83 6/- 11924 80/- 
P8800 6/6 V2023 13/6 
PZ135 8/- VMP4(112/- 384 4/- 

?lode Rap Tubes and Special Valves All U K orders below 

V P23 3/- 
VP133 9/- 
8R99 - 8/- 
811,105/30 

V13150/306/- 
VT4C 20/- 
VU33A 
8039 8/- 
VX3L58 4/- 
W21 6/- 
X66 7/0 

Y6:1 6/. 
865 4/. 
166 8/- 
221 6/- 
Z800U 20/. 
Z801U 10/- 
lA3 8/- 
lA3OT 6/- 
1B22 30/- 
1C5aT 6/- 
10801 8/- 
1E70 7/6 
11,2 8/- 
1(160T 6/- 
11,4 2/8 
1ILA6 8/- 
11.06 7/. 
1L114 4/- 
102111 5/. 
1043 4/- 
1070 4/- 
1114 5/- 
1K5 3/6 
104 5/- 
186 4/0 
1T4 2/- 
2A'S 6/- 
2A5 6/- 
246 7/- 
21126 8/- 
2C26 7/- 
2U26A 8/- 
2C34 2/6 
2043 42/6 
2045 22/6 
2C46 30/- 
2051 12/- 
21)21 6/- 
2X'2 3/- 
3A4 4/. 
3A/108A20/- 
3A146J 56/- 
3A/107/1.1 

31)6 
8;%- 

3137 6/- 
3B24 6/- 
3828 16/. 
3E29 50/- 
3Q60T 7/6 

314 5/9 61260 2/6 9152 8/- 
4027 86/- 6111 6/- 1103 37/8 
41)1 4/- 66652 1/6 12A6 2/0 
5.41730 6/- 1i24 9/- 12A117 6/- 
5A1740 6/- 6J4WA 10/- I2A118 11/- 
5B/257/51 6J5 8/6 

104011 
19/. 

040119/- 6JÚ0 8/6 
5T4 7/- 6J6W 8/- 
5040 4/6 6J70 6/- 
51411 8/- 60601 5/6 
5X40 8/5 6070 2/- 
5130 4/- 6071)1 4/9 
5Y3GT 0/- 61E80 8/- 
5Y3WGTB 6K80T 8/8 

9/- 608111 8/6 
5Z40 6/8 6026 12/- 
6AB7 4/- 6160 6/- 
6AC7 2/- 6L11 9/- 
6605 2/6 6L60 6/. 
8A07 8/- 6L60A 7/8 
6X166 10/. 6L7G 4/- 
6X33 8/6 61,34 4/6 
6AJ7 8/- 6LD20 6/9 
OAKS 6/- 607 6/- 
8AK6 6/- 11X70 5/9 
6A K7 6/. 6Q70 6/- 
8AL5 8/- 8R7 5/6 
6A13W 7/- ' 681,7 7/- 
64915 2/6 68A7111 8/6 
8A1116 4/- 66K7UT 4/- 
6AQ5 7/- 68C7 7/. 
OAQ6W 9/. 683/701 6/. 
6406 4/- 8887 6/- 
6A86W 9/- 681,60T 6/8 
6AT6 8/6 6817 3/. 
6AL'0 7/- 68J7 5/. 
OAX4 8/. e6J701 6/8 
61340 8/- 88270 6/8 007 6/- 6807 4/6 
01180 2/6 081.701 5/6 
618A6 4/- 86317 8/6 
6BE6 4/8 6807 8/- 
6BR7 8/- 6887 2/- 
6HW8 9/- 6U40T 9/8 
804 2/- WOG 6/- 
6C30 2/6 618111 5/6 
60501 6/- 686M 8/- 
603 4/- 6X4 8/8 
6C80 5/- 6050 6/- 
6080 8/- 6X6131 6/3 
64.118 4/6 6860 6/- 
6(21 80/- 8-3OL2 10/- 
6136 3/- 604 6/- 603 6/- 7B7 7/6 
635G 5/8 705 10/- MGT 6/9 7C6 7/- 
6380 4/- 7C7 8/- 
6F7 6/- 7117 7/3 6F80 6/6 7Q7 7/- 
6012 4/6 71'7 5/- 
0E13 5/- 724 4/6 
6032 4/. 8132 8/8 
6F33 8/- 91)6 3/5 

1 P. ,p P. 1¡-; 

MARCONI COMMUNICATION 
RECEIVERS. CR.150. Frequency 
coverage 2 -60 Mc /s in 5 bands. Two IFs. 
1st 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 com- 
pensation. Electrical and mechanical 
bandspread. Metering and visual tuning 
indicator. Bandpass from IOOc s to 10 kc!s 
in 5 stages. Acoustic filter associated with 
100 cjs. Bandpass position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked condition, E49. Mains 
P.S.U. by P.C. Radio, E4.10.0. Carriage 30' -. 
CR.I50 /2. Frequency coverage 13-22 
Mcis in 4 bands, all other features an in 
CR.I50. Price 035. Carriage 301 , 
P.C. RADIO'S mains P.S.U. for 
above 90' -. 
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 set pro- 
vides for reception from rod, open -wire 
or dipole aerial with built -in loudspeaker, 
or phone output. Dimensions: Length 
12ín., width Bin., depth 9in. Weight 23 lb. - 

In as new, tested and guaranteed condi- 
tion, 6ßá.l0.0, including special head- 
phone and supply leads. Carr. LI. 
ROTARY TRANSFORMER. 11.5- 
12.5 v. D.C. Input 300 v. 200mA D.C. 
Output, 301-. P. & P. ISL. 

C.U.D. 21/ extra. Overseer Postage extra at coat. 
RECEIVER TYPE R.206 Frequency 
0.55 Mc,s to 30 MO in 6 bands. 100 -250 v. 
A.C. or 12 v. D.C. Loudspeaker in power 
supply unit. High performance super- 
heterodyne, eleven valves including a 
separate local oscillator valve, beat 
oscillator valve and two valves (Amplifier 
and Detector) in the A.B.C. system. In 
very good condition 020.10.0, including 
power pack. Carriage and Packing 15/ -. 
H.R.O. Senior. Table Model. In 
excellent, fully checked, and tested 
condition (without coils and power pack), 
E15.10.0. As above but rack mounted 
model, 014.10.0. 
Original mains power pack for H.R.O. 
I10'220 v. A.C. Brand new in original 
packing, 451-. P. & P 

CONNECTORS FOR TCS 
KECEIVER, TRANSMITTER AND 
REMOTE CONTROL, with original 
plugs on both ends. New 01.17.6 each. 
P. & P. 2'6. 
TRANSMITTER RECEIVER. TYPE 
66T. 3 -5 Mc. s netting facilities. Low 
power consumption. Requires 150 v. h t. 
and 3 v. I.t. dry batteries. In good 
condition. 351 -. Carriage 8/ -. 
CARBON INSET MICROPHONE. 
G.P.O. type, 2'6. P. & P. I'6. 

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

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

12AT7 4/- 
12A(17 6/- 
12AX7 8/- 
12AY7 101- 
1:096 5/6 
12B326 7/- 
11107 7/- 
12C8 8/- 
1:H6 8/- 
12JbOT 2/6 
122701 0/6 
12K7GT 2/- 
12K8M 10/- 
12Q7UT 8/8 
126X7 7/. 
128C7 4/- 
12807 8/- 
118117 8/- 
128J7 6/- 
128K70T8/- 
128N70T6/9 
128117 6/- 
12Y4 2/- 
14L7 7/- 
151)2 8/- 
19E2 16/- 
1903 10/- 
1908 9/- 
1907 6/- 
19111 6/- 
19E1 6/- 
20,12 17/6 
201'4 18/- 
11B6 9/. 
261,601 5/8 
25Y5 6/- 
95240 8/8 
2625 7/6 
26ZO0T 3/6 
281)7 6/- 
30 6/- 
30C15 9%6 
3035 8/8 
3ß3L1 10/6 
30319 12/- 
30PL1 8/- 
35L8OT 7/- 
SIT 17/8 
35W4 6/- 
'3543 8/- 
35140T 5/. 
352501 6/. 
37 4/- 
38 4/. 
4101' 4/. 
444 /1600 

21680 6/- 
60L8GT 8/. 
order, over £ 

53A 767! 

6I8 - 6094 
57;46 6/- 

7/_ 
59 6/. ti1165 01- 
75 6/6 8080 22/- 
78 6/- 7193 . 1/9 
77 6/6 7475 2/- 
78 6/- 8013A 25/- 
80 6/8 8020 8/- 
81 
82 8/- 9002 4/6 

85AE 1 8/. 9004 2/6 
9001 8/- 9006 216 
210VPT 0.B. Tai,as 

7-pie 8/e ACR30 20/- 
220PA 7/- CV1696 
220TH 44 (097)66/- 
226160 9/. $4604/2/16 
3074 0/6 88/- 
318C 26/- 1011.97 29/. 
35011 8/- VCR13830/- 
867A 70/- VCR133A 
388A 6/- 40/- 
393A 16/- /0ß138A 
446A 8/- 35/- 
703A 80/- VCR51B 
705.4 19/. 40/. 
71511 50/- VCRSl'dC 

72541 16%- 3E01 2406Ì- 
801 8/- 3FP7 45/- 
803 22/0 5CP1 80/- 
805 80/- 5FP7A 26/- 
807110 7/- Pboto Tobas 

808AM 
7/6 

/- CMUB N. 
813 58/. 

0818 12/6 

819, 85/. 901A 56/- 

829A 50/- 60970 860/- 
829B 50/- apÌil 830B 4/. 

ACTB 09 831A 45/. 
ACT9 15/- CT9 112 
1E81277 110 837 9/. 
K301 14 843 6/- KRN2A 880 10/- 26/10/0 886A 14/- 
11124 26/- 

és4 ïe 171265'10/0 
2J64 !3 955 

956 g/. 417A 80/- 
37/92/0 

9S8A 4Ó- 18'7/10/0 
1612 6/- 714At 04 
1618 2/- 7284/6 60/- 
1019 6/- 

726A 30/- 
1622 18/- 726X 19/- 

1825 6l- Translators 
1626 81- 0010 16/6 
1819 0(.44 
2051 

4/5 
6/- 0(145 6/- 

8/- 

40430 13/5 0(172 7/. 
4063 8/- 0081 7/- 
5704 5/- 0092 10/. 
2/-1 over 13, P. E tree 

EVERSHED MEGGER CIRCUIT 
TESTER. 2 ranges 0 to 1000 fl, 1000) 
to 200,000 1). With test leads, leather 
carrying case. Tested [4.19.6. P. & P. 316. 
AR88D RECEIVERS. Fully recondi- 
tioned, ESS, or rebuilt models, M. 
Carriage paid U.K. 
CHR HIGH RESISTANCE HEAD- 
PHONES. New, 16' -. P. & P. 116. 
R.107 COMMUNICATION RECEI- 
VER. 1.2,17 Mc /s. 9 valves. "Wide'" and 
"narrow" band switch AVC and BFO, 
with internal speaker. 100 /250 v. A.C. 
and 12 v. D.C. Mau: 24 x 13 x 17ín. 
Price 113.10.0. Carriage 201 - 

PANEL METERS (round) 
0 -20 microamps 26" D.C. 791- 
0-50 microamps 3" D.C. 45'. 
0-50 microamps 2}' D.C."" 401. 
0 -100 microamps Y D.C. 35r- 
0 -100 microamps 2 D.C.. 35/- 
0 -200 microamps 2' D.C. 3216 
0 -500 microamps 2' D.C. 21'- 
0-500 microamps 2r D.C. 30'- 
0-1 mA" 2 D.0 19/6 
0 -1 mA 3' D.C. 351- 
0-1 mA 3' D.C." 35'- 
0-S mA 3' D.C. 451 - 
150- 0- I,SOOmA 3' . D.C. 291 - 
0-15v 2' A.C. 17/6 
0 -50v 21" D.C. 28r- 
0-150v 2 1' A.C. 241 - 
0-500v (shunt) 2#' D.C. 201- 
0-5kV 3' electrostatic 851- 
0-10kV 26' D.C. 63/. 
Freq. 50 -70 c /Sec 125v 33' 524 
" "Weston ", as usually used also in H.R.O 
18 "S" meter. '"Projection type. 
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HIGH FREQUENCY 
TRANSISTORISED 

MORSE OSCILLATOR 
Fitted 21in. Moving Coll Speaker. Uses 
type PP3 or equiv. 9 v. battery. Complete 
with latest design Morse Key. 22/6. Plus 
1/6 P. & P. 
SEMI- AUTOMATIC "BUG" SUPER 
SPEED MORSE KEY 
7 adjust- ments, 
precision tooled, 
speed ad- 
justable, 
30 w.p.m. 
to as high 
as desired. Weight 
211b. Price £4.12.6. Post paid. 

ULTRA VIOLET BULBS 
Easy to use source of UV for dozens of prac- 
tical and experimental uses. 
12 volt 36 watt AC /DC SBC 6/6. 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. 16/B. 
P. & P. 2/6. Input 200,240 A.C. 12 volt A.C. 60 
watt. 22/6. P. & P. 3/6. 
Set of 4 colours FLUORESCENT Paint. 
Orange, Yellow, Green and Red, in 1 oz. tins. 
Ideal fur use with the above Ultra Violet 
Bulbs, 9/6. P. & P. 1/6. 
NSP2 CV2296 STROBOTRON FLASH - 
TUBE made by Ferranti., brand new. LO 
base. Price 15/-. P. & P. 1 / -. 

MAGNETIC COUNTERS 
10 IMPULSES PER SECOND 
Type 100D, 4.1 ohm coil. 3-6 v. 
D.C. operation. Type 100A, 500 
ohm coil. 18 -24 v. D.C. operation 
Type 100B, 2.300 ohm coil, 36-48 
v. D.C. operation. Any type 
15/- each. P. & P. 1/6. 

VARIABLE ro 
VOLTAGE t 
TRANSFORMER 

Post Paid. 

0-260 v at 1 amp.. fully 
shrouded, new. Also available 
2.5, 5, 8, 10, 12 and 20 amp. 
Write for details. 

SIEMENS SEALED HIGH SPEED 
RELAYS 
1196A. 2.2 ohm +2.2 ohm, new .. 12/6 
11965. 50 ohm +50 ohm, new .. .. 12/6 
3196C. 145 ohm +145 ohm, new .. 12/6 
1196D. 500 ohm +500 ohm, new .. 12/6 
1196F 1000 ohm +1000 ohm, new .. 12/6 
1196E. 1700 ohm +1700 ohm, ex'egnip. 16 /6 
P. & P. 1/- on each Relay. 
SOLENOID. Overall length 3/in., stroke 
fin. to í1n. Maximum push 8oz. 12 -24 v. 
D.C. operation. D.C. resistance 35 ohm. 
Price 8/6. P. & P. 1/6. 

VAN DE; GRAAFF ELECTROSTATIC 
I; EN R ATOR, fitted 
with Motor drive for 
230 v. A.C. giving a 
potential of approx. 50000 
volts. Supplied absolu- 
tely complete, including 
accessories for carrying 
out a number of interest- 
ing experiments, and full 
instructions. This instru- 
ment is completely safe, 
and ideally suited for 
School demonstrations. 
Price 26.6.0, plus 4/- 
P. & P. 

LIGHT SENSITIVE SWITCH 
Kit of parts, including ORP .12 Cad- 
mium Sulphide Photocell, Relay, 
Transistor and Circuit. etc.. price 25 /- 

cícuit. 10/6 each plus 1/- Pincluding 

TRANSISTORS 
0041 7/- OC84 10 /- 
OC455 5/- 0C139 12/- 
0071 5/- 00140 19/- 
CCU* 7/- 00171 10 /6 
0073 6/- 00200 10 /6 
0075 7/- 00201 21/- 
0076 6/- 0C203 14/- 
0077 9/- GET104 6/- 
0081* 

Available i ch n matched 

SERVICE TRADING CO. 
All Mail Orders also callers. 

47 -49 Nigh Street, Kingston on Thames. 
Tel: Kingston 9450 

Personal callers only 
9 Little Newport Street, London W.C.2 
(off Leicester Square) ,Tel: GERrard 0576 

GET573*12/8 
2G110 17/6 F.CL80 2/- 27D1 3/- PL33 4/- 
2N458 20/- ECC82 3/- 20L1 5/- PL38 8/- 
SB345 7/6 EY51 2/6 20P3 5/- PY80 5/- 
AC107 14/6 EBF80 4/6 20P4 8/8 PY81 9l- 
AF114 lll- EB91 9d. 20P1 5/- PY82 5/- 
AFll5 10/6 EF91 9t1. U25 5/- PCF80 4/6 
AF116 10/- 6SM7 2/6 U801 P/6 PCC84 4/6 
AF117 9/6 6F1 1/- U281 5/- B36 4/- 
pairs. 6F14 5/- U233 5/- N37 5/- 

6F15 5/- U329 5/- SU4 5/- 
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RECEIVER 'fl PE R -216. A 16 valve superhet receiver for AM, FM and C W covering 
19 to 157 Mc /s in 5 turret switched bands. It incorporates 2 crystal calibrators (5 Me /s 
and 1 :Acts B7G based crystals). Two RF and our IF stages ensure exceptional per- 
formance. Film strip tuning scale, fantastic reduction ratio drive, RF and Lb' gain 
controls: etc. Deviation ratio on FM 30 Eels or 120 Kc /s. Low impedance 'phone output. 
Size 81ín. x 12 /in. x Sin.. weight25 lbs. Matching AC mains power unit (metered), weight 
20 lbs. Complete with all connecting leads, circuits, etc., ready to operate. BRAND 
NEW condition. £29.10.0. plus 30/- carriage. 

S11,1('05 RECTIFIERS. Type BY100 ( /in, x 3ín.) will handle 250 volts at up to 500 mA. 
Replaces any TV metal rectifier, BRAND NEW -not seconds. 7/6. 
AR -SS VIBRATOR PACKS. For 6V operation. Complete with vibrator & OZ4 rectifier. 
NEW In original cartons. 17/6. P. & P. 2/6. 
AK.SS SPARE VALVES. Complete Set of BRAND NEW individually boxed orig ".á1 
valves (141, 50 / -. Plus 2/6 P. & P. 

MOVING ('OIL PHONES. Finest quality Canadian with Chamois ear muffs and 
leather covered headband. With lead and lack plug. Noise excluding, supremely 
comfortable. BRAND NEW 22/8. post 1 /6. 

11111 MAGNETIC COUNTERS (ex- G.P.O.). 4 figures to 9,999. Coils 5000 for 24V. 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 2;i.n. 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/ , 

HEAVY DUTY TRANSFORMER. Input 220 4o 250 volts A.C. mains (tapped every 5 

volts). Output 50V at 15 amps. A really rugged lob, very conservatively rated. Size 71 x 
51 x 7in. Weight 26 lbs. ONLY 65.19.6. Carr. 7/6. 

CANADIAN RECEIVERS No. 9. Similar to 52 Set, but cover 1.8 to 5 Mc /s. Tip -top 
condition, complete with crystal calibrator, valves, etc. BARGAIN FOR CALLERS 
ONLY. 79/6. 
PCI1 -3 RECEIVERS. 3 wave bands, medium wave and 2 short wave, from 120 -13 
metres. Good condition, tested. 8 gns. Carr 10 / -. A.C. mains internal power supply 
£2 extra. 

CHARLES BRITAIN RADIO LTD., II UPPER SAINT MARTINS LANE, LONDON, W.C.2. 

TEMple Bar 0545 Shop hours 9-6 p m. (9-1 p.m. Thursday). Open all day Saturday. 

PADGETTS RADIO STORES 
OLD TOWN HALL, KNOWLER HILL 

LIVERSEDGE, YORKS. 
Telephone: Cleckheaton 2866 

Motors removed from Washing Machines 
Fully guaranteed, 230 volt, 114 hp., 25/-. 
Carriage 8/- B.R.S. Rail quicker 10/6. 
Hoover Motors, 1/6 hp. Complete with 
Drive Pulley. 15/ -. Carriage 6/ -. 
Hoover Pump, 7/6. Post 2/6. 
Translator Clearance. Top Grade. 0071, 
0072, 0C45, 0C200, 0077, all at 3/6 each 
Post paid. Diodes. 4/- dozen. 
New 12ín. Speaker with Built -in Tweeter, 
22/8. 3 or 15 ohms. Post free. 
Mark HI Army Set, Type 19. Receiver side 
bench tested on phones. Sets as new, 50/ -. 
These sets will not transmit. 
Clean condition, 32/ -. Carriage B.R.S. 10/ -. 
Simple drawing with each set explaining pin 
connections for mains operated power pack. 
New Valves Ex Units. POST FREE. 
6K7 1/8 each, doz. 12/ -. 6K8 2/6 each, doz. 
22/-. 

6 
2/6 

PP3/250(PX 
each, E 4) - -. 5/ AC2PN ((F NA4) 2/6. 

5U4 3 / , 6V13GT 4/6. EF91 1/9. EL91 1 /9. 
6F6 2 / , 554 5/6. 5Y3 4/6. 6X5 4/6. EF50 lh. 

R/ T68 
ARP12 for 

1 2 / -. APP372/ -. 
AR8 2/ -. IT4 2/ -. G54 new boxed, 1/3. 
13 Channel TV Sets. 141n. untested 30/ -, 
carr. 10 /-. 17in. untested 50 / -, carr. 10 / -. Well 
packed. sent at owner's risk. 
T.V. Tubes. Complete rebuilt and re- 
faced. 12 months' guarantee. Sizes up to 
17in. Special trade price of 75/ -. Carr. and 
Ins. 7/6 B.R.S. Rail 12/6. 

RECLAIMED TUBES 
Mullard 1.2 and 14, Mazda CRM141 -2 at 17/-, 
carr. 7/6. Mallard and Mazda 17ín., 30/ -. 
6 months' guarantee. 
P.M. Speakers. Guaranteed ex T.V. Sets. 
6fn. round. 6 x 4in. Rola and Plessey. Philips 
5in. round, all at 3/- each. Post 2/ -, 6 for 20/ , 
post paid. Goodmans 7 x lin., 5/ -, post 2/ -. 
Bin. round, 6 / -, post 2/-. 
Valves Removed from T.V. Sets. Tested 
on a Mollard Valve Tester and are 100% as 
new. Three months° unconditional guaran- 
tee. POST FREE. 

6LD20 5/- KT36 5/- 6P25 3/6 
10F1 1/- PL81 5/. 6K25 5/- 
10P13 51- PL82 5/. 6P28 3/- 
10P14 5/- PL83 5/- PZ30 5/- 
EF80 1 /6. or 10 /- per doz. Grade II EF80 
for test purposes 4/- per doz. 

Audio - I.F. - R.F. Oscillator. Simple 
square wave circuit giving output at audio 
frequency, and over the whole radio spec- 
trum up to 1.5 Mc /s. Use for rapid "dead" 
set testing, use for morse practice etc. 
Variable amplitude. Basic kit comprises 
transistors, condensers. resistors, tag 
strips, pot. switch, knob. Price 10 / -, post 
1 / -, with circuit and instructions. 
Precision Wirewound Resistors 1W. 
1 ohm to 5K 1% 3 / -; to 20K 4/3; 1% add 3d. 
Your value wound to order. 
High Stab Resistors. OW 1% 2 / -, Full 
standard range 10 ohms to 10M plus many 
special multimeter values. 
Meter Rectifiers. New Salford f.w. bridge 
ImA or 5mA, 8/6. 
Multimeters, TK20A 1,000 opv 33/-, post 
1/6; EP1OK 10,000 opv 69/6, post 1/6.; EP3OK 
30,000 opv 99/6, post 1/6; EP5OK 50.000 
opv 26.10.0, post 2/6. Illus. leaflet avail- 
able. 
Crystal Diodes or Westectors, tested. 
guaranteed, 2/6 doz. Post Sd. 
New Miniature Meters. 50 µA 39/6; 1mA 
27/6. Internal resistance measured if re- 
quested. Post 1/3. 

PLANET INSTRUMENT CO., 
25 DOMINION AN ENt'E, I.EEDS 7 

RADIO BOOKS 
STEREO FOR BEGINNERS 8/6 
HI -FI FOR BEGINNERS 8/6 
SOUND & CINE FOR BEGINNERS 8/6 
AUDIO & ACOUSTICS by Briggs 11 /6 
MORE about Loudspeakers by Briggs 9/6 
CABINET Handbook by Briggs 8/6 
22 TESTED Circuits using M.A.T.s 5/6 
AT A GLANCE Valve and T.V. 

Tube equivalents 4/- 
OSCILLOSCOPE (took 5/6 
USING an Oscilloscc 'e 7/- 
OSCILLOSCOPE Equipment 5/6 
MOLLARD Cirets. for Audio Amp. 7/6 
MULLARD Ref. Transistor Cirets. 13/6 
EXTRA Equipment Tape Recorder 8/6 
COIL Design ami Construction 5/6 
TRANSISTOR Circuits for Radio 

Control of Models 8/- 
SERVICING Transistor Receivers 8/- 
ELECTRONIC Novelties 5/6 
ELECTRONIC Gadgets 5/- 
RADIO Valve Data "Wireless World" 8/8 
BEGINNER'S Guide to Radio 8/6 
MODERN 'Transistor Circuits for 

Beginners 8/- 
HOW to Receive Foreign T.V. Pro- 
grammes with Simple Modifications 5/6 
ABC of Transistors 5/8 
ABC of Uitrasonies 5/8 
ABC of Magnetism 5/6 
ABC of Missile Guidance 5/6 
All hooks include postage. List S.A.E. 

SELRAY BOOK CO. 
60 HAYES HILL, HAYES, BROMLEY 
KENT. Tel. HURstway 1818 

www.americanradiohistory.com

www.americanradiohistory.com


July, 1964 PRACTICAL WIRELESS 295 

Z & I AERO SERVICES LTD. 
Head Office and Warehouse: 44A WESTBOURNE GROVE, 

Retail Shop: 
85 TOTTENHAM COURT ROAD, LONDON, V.1 

Tel.. LANgham 8408 

LONDON W.2. Tel.: PA RK 56411.213 

OAS 4l6 
0A3 11/- 
052 81- 
01%f 6/6 
UD'3 6/- 
054 61- 
1A3 31- 
IASGT 4 8 
1A7GT 7/- 
1A04 7/- 
IIaG 51- 
10ö0T 7/- 
1H6GT 7,- 
lR5 CI- 
184 4/: 
185 4/8 
1T4 3/. 
WI 6/- 
1116 6/- 
IX2A 7/- 
1R28 7/. 
2A3 /- 
2(:W4 14/- 
2021 8/- 
3A. 8/8 
3A5 7/- 
3H7 416 

3Ì % Q 88 
3Q5GT 6/6 
384 61- 
3V4 5/6 
5A0 10/- 
SIt40Y 9/- 
5U4(1 6/- 
5U4UR 8!- 
SV40 8/. 
5Y30 4/- 
5Y3GT 5/- 
55401 
eAB4 8/6 
6AF4 11/- 
8A07 5/- 

A116 111- 
6A15 6/- 
eAK6 7/- 

FIRST 
BALS 31-6V0G 
6A514 16/-6V6GT 
6AH6 4/- 
OAQS 6/. 
11A86 5/. 
6A870 22/6 
6AT6 4/-7U4 
6AU6 5/.7417 
6.5 V6 5/- 
657 51- 
688 61.71'4 
68A8 4/9 
08E6 51- 
61306 L/- 
66E6 7/- 
6246 8/- 
8327 7/- 
68K4 20I- 
O13Q7A 7/. 
11BR7 11/8 
6RR8 6/- 
6BW6 9/- 
63W7 9/- 
8C4 8/8 
8086 5/. 
60060 17/- 
60116 8/- 
80L6 10/- 
60W4 14/-12AV7 
6UY5 10/- 
6084 15/- 
607 4/9 
8013 6/6 
6017 8/- 
1033 6/- 

6.15 8/- 
6.16 8/8 
6J70 41- 
11.170T 7¡8 
61.6 9/- 
6160 6/- 
807 C/. 
6Q70 6/- BU1552,83 4GT 10/8 
61170 10/- 
6V6 9/- 

QUALITY 
4/-25A6G 
8/825246GT8/-75.96 

6114 4/- 
61501 6/6 
7B7 8/. 
7G5 10/. 

o/-301:15 
6/-30017 

7,2 LI- 
747 7/-30L17 

-/- 
754 4/. 
98 W6 7/- 
1001 10/- 
101)1 7/- 
1009 9)- 
1oLl 7/8 
101'13 12/6 
10P14 .2/- 
110:1 7/- 
11D5 7/- 
12A117 5/. 
12AH8 11/- 
11A1'0 4/. 
1/AT7 81- 
12AU6 6/8 
12A07 5/. 
11A V6 7/- 

8/-90CV 
12AX7 6/- 
I2A17 10/- 
I2114A 9/. 
1213A0 8/- 
1213E6 4/6 
1211117 6/- 
12E1 20/_ 
1268 10/.866A 
128Q7 10/- 
181)3 8/- 
19AQ5 6/- 
1911060 7/. 
2002 15/. 
20L1 12/- 
201'1 14/- 
2003 12/. 
2004 14/- 

ELECTRONIC VALVES 
4_16118 27/8ECY198 

22/8E0F80 
23540 6/6 A2:93 17/6 
2555 7/. AGITH 114/- 
255001 8/8 Ai /1'4 7/8 
21k;1 20/. AZ31 8/- 

8/6 010 r/-ECU42 
12/-1:11106 1/6 

30E5 8/- CLJ:: 9/_ 
18/-0Y31 610 

30512 10/- DA091 4/L 
301.39 14/- DAF712 el- 
35A5 11/- 11A890 6/8 
35L11GT 816 11F33 8/- 
35W4 4/8 D066 8/- 
3653 10/- D096 6/8 
36Z40T 5l- OK3'L 8/- 
35ZSOT 8/- DK40 11/- 
5035 8/- 011.91 51_ 
50Cb 6/- DK92 6/8 
500D6G26/- DK26 8/6 
50L80T 8/- OLIO 10/- 
80 OL96 
83 8/- DM70 6/- 
83V 7/6 DY80 7/- 
8SA2 8/8 01186 7/. 
90AV 15/- E8811C 15/- 
90C34 20/- E92CC 7/- 

15/-E180CC10/-EFP60 
15032 12/- 1110I0 15/- 
150B3 6/- EA511 2/- 
220TH 5/- EABC80 8/- 
12500 10/- EA042 8/8 
807 9/- FHí033 8/- 
811 30/- 413041 Or 
831 20/- 118081 6/6 

14/- E8080 8/8 
804 10/- E3083 7/. 
954 6/- E131,89 8/- 
955 3/- E1296 12/- 
957 5/- E092 8/- 
958A 4/- E0`C61 8/- 
959 8/- E1082 5/- 
5698 8/- 1552,83 8/- 
5763 10/- EC084 6I6 
0000 8/- E0l'05 8/6 

NOR EX-XOTUE 
9/- 
7/8EN31 

EL'083 71- 
E11086 111- 
E01121 9/. 
E07135 10/- 

7/-EY84 
001141 6/- 
E01183 7/6 
E01.80 6/- 
501212 8/8 
ECl.63 9/. 
ECI.86 8/- 
ENO 7/. 
EF'38 4/8 
EF37A ://..11,7i3870 
EN'S9 
6F'40 8/- 
E041 8/8 
EF42 8/- 
RNA() 5/- 
11083 9/8 
EF'85 el- 
EFtl6 5/8 
E1'ä0 4/8 
E098 9/. 
E0183 7/- 
80184 7/- 

10/- 
8H90 7/- 
F.L34 
EL36 
F:L37 17/8 
111.38 17/8 
EL4l 7/8 
EIA2 7/. 
F.L81 8/8 
ELBA /- 
EL84 6/- 
EL85 7/- 
ELMO 7/8 
EM34 9/8 
E5190 8/G 
EMS' 7/6 
EM84 8/- 
RM85 8/- 

DELIVERY 
EMS, al8PC1.86 

101- 
EN33 10/. 
1:Y51 7/. 
EY8l 7/- 
EY53 8/8 

7/6 
111//16 6/8 
E7.40 5/6 
E541 8/8 
ESSO 6/8 
EZ81 4/6 
G530 10/- 
0Z32 10/- 
0534 10/- 

91- 
26/. 

KT86 16/- 
KT81 17/8 
KT88 20/- 
KTW62 7/- 
N78 16/- 
00Pî1 2Al- 
011012 121- 
011060 18/- 
PA8C80 7/. 
P086 12/- 
0088 12/- 
P097 8/81t17 
PlX'84 6/8 
Mt 85 7/. 
P0l!88 10/- 
P 009 10/. 
P00189 10/. 
PCF80 5/6 
P0082 8/8 
1.0 084 10/-TP'21 
PC086 8/- 
p00801 10/- 
000802 10/- 
001.81 0/-1121 
PCL82 8/8 
P01.83 8/- 
PC1.84 -/- 
PCL85 9/8 

9/- 
1'L46 8/- 
PL3tl 181- 
OLMI 7/-111251 
01.82 6/617281 
01.83 81- 
PL84 8/6 
PL500 18/- 
PM84 10/- 
PT15 10/- 
PY33 101- 
PY80 4/9 
PY81 7/8 
1.28.2 5/- 
PY83 81- 
PYBc 7/6 
PY800 218 
PY801 6/8 
PX25 101- 
P'/.30 10/- 
QQV02-6 

QQV03-Q6 

QQV08-BÓ1 

RI 
RIO 16- 

8/- 
R18 7/0 
R19 6/- 
ELIO 12/6 
F41 151- 
T1141 10/- 
TH233 0/.111'41 
TH2321 7/- 

4/6 
TP2S 8/- 
1'72620 7/6 
TTI5 35/- 

82/- 
012/1! 7,- 
022 8/- 
024 12/. 
U25 11/- 

U31 3/6 
1750 6/- 
0191 111- 

12/6 
13/- 

U282 18/- 
1801 11/- 
11403 7/- 
0801 PA/- 
U4020 5/7 
1.1.4042 8/- 
U BC41 6/6 
013081 7/- 
UB080 8/8 
UBF89 7/- 
VDU]. 11/- 
UCC84 8/- 
1.131085 6/- 
UC080 9/8 
1101121 3/- 
1101142 7/. 
U0H81 7/- 
UCL82 7/8 
001.63 8/- 
UF'41 7/6 
UF42 7/- 
UF80 6/8 
UF85 6/6 
0086 8/- 
11089 8/- 
111.41 7/6 
ULM 8/- 
1'5180 -/- 
CY^11 el- 

5/8 
0185 4/6 
W8151 5/8 
X63 8/- 
X811 8!_ 
X79 16/- 
563 9/- 
5700U 5/- 
2759 22/. 
58000 88 /- 

POST OFFICE COUNTER' 
Four -dlgit non -canoeing type. 

Standard 81m, 19 s 18 s 5m,, 
230011 Coil, eecond hand .- 5/6 

Miniecue High Speed, 1:108415. 
5000 Coll. second hand . 6/6 

Miniature High Speed, 1x1s34im, 
40 Coil. 6 v. operation. new 8/- 

GERMANIUM JUNCTION 
RECTI11ER8 Stud Mounted 
023M, 200 91.0., 500 mA D,C., 
unmounted, 1 amp when mounted on 
a coding nn. Set of four for full wave 
rectification, 13/8. 

TRANSISTORS 
0026 e/- 0075 .. 0/- 
0Q18 17 /8 007.. 8/- 
0086 15/- 0078 7/- 
0C44 ,. -/- 00780 71- 
0045 6/- 00130 ,- 12 /- 
0070 5/. - 

00170 _- 8/- 
0071 -, 6/- 0(7204 -. 1018 
007: 8/- 
Bet of two matched OM and one 
00810, 12/8. 
0161115 7/- GET575 , . 20 /- 
Matched pal, of GET 575 ,.- 36/- 
E.O.A. 214410 (0045) .. , . 8/- 

18412 (0044) .. 31- 
Spot Marked; 

White 5/8 
Yellow 1/10 Green 1/8 

PLE'6LYMULTIPLE CArAC1TOR8 
20-205F' 450 v. 8/6; 18-505F 275 v., 
8/8; 30-6050 170 v. "/-; 50-50- 
10050 350 v., 6/-; 50-109-1005F 
950 v. 5/8; 100-400µF 276 v., 0/6; 200-40041, 300 v. 

PLE88EY HIGH CAPACITY 
ELECTROLYTICS 

3000 F 8 v., 3 / -; 80005F 50 v., 0/.; 
20,00050 25 v., 8/ -; 25.000:,0 26 y. 
81_; 39,0005F 10 v., 10 / -. 

AU our valves furry full manufacturers guarantee. Any faulty Item is replaced immediately tree of Marge. Please add 2/6 in L for postage and handling. 

FREE T O A MB I T I O l/ S El V O/NEER s - THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to- 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.I.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

We definitely Guarantee " NO PASS - NO FEE" 
Whatever your age or experience, you cannot afford 
to miss reading this famous book. if you are 
earning less than 42s. a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today-FREE. 

WHICH IS YOUR 
PET SUBJECT ? 

Mechanical Eng., 
Electrical Eng., 

Civil Engineering, 
Radio Engineering. 

Automobile Eng.. 
Aeronautical Eng., 
Production Eng., 
Building, Plastics, 
0ra11ghtemanlhip. 

Television. etc. 

GET SOME 
LETTERS AFTER 
YOUR NAME! 

A.M.I.Mech.E. 
A.M.I.C.E. 

A.M. I.Prod.L 
A.M.I.M.I. 

410.8. 
A.F.R.Ae.S. 

"Sc. 
A.M.Br /t.I.R.E. 
City A Guilds 

Gen. Cert. of Education 
Etc.. etc. 

PRACTICAL. 
INCLUDING 

EQUIPMENT 
The 

TOOLS! 
Eke- 

Basic Practical and Mears- 
tic Courses for beginners In 
Radio. T.V., Electronics. Etc., 
A.M.Brit.1.R.E. City A Guilds 

Radio Amateurs' Exam. 
R.T.E.B. Certificate 
P.X.G. Certificate 
Practical Radio 

Radio A Television Servicing B.I.E.T. Practical El its 
El Ice Engineering SCHOOL OF 

Automation 
ELECTRONICS 

nomes Division of 
B.I.E.T.. 
NOW eon you a 
yea /laboratory troin- 
ins at home with 
praetienl equipment. 
Ahi for details. 

POST COUPON NOW 

a 
BRITISH INSTITUTE OF ENGINEERING 

TECHNOLOGY 
(Dept. SE /21 ), 29 Wright's Lane, London, W.8 

Please send me your FREE 156.page 
"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to cut page) 

NAME.......___.__._...._._ ._..w__..........._ 

ADDRESS____ ....... _ ..._ ...... 

T OR EXAM SE 2I / 

,THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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296 PRACTICAL WIRELESS 

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. 

TRANSISTOR TRANSCEIVER 
Two way Trans. /receivers. 9- Transistor 
superhet circuit, crystal controlled on both 
transmit and receive. Push -pull output. 
Range up to 5 miles under best conditions. 
Supplied complete with batteries, Telescopic 
aerials and leather cases. Overall sizes: 
63 x 3 x If inches. Sold in pairs. 
PRICE PER PAIR £25. P.P. 5, -. 

Juk 1964 

......_ 
CATALOGUE 

Now 86 pages fully 
detailed and illustrated 
with hundreds of new 
items and bargains. 
PRICE 2/6. Post Free. 

DEAC RECHARGEABLE 
BATTERIES 

18 volt 100mA!H 4 x lin. diameter. 
Brand new sleeved, 30/ -- 
3.9 volt 450mA,'H, 12'6. 
All types easily split into any multiple 
of 1.2 volt. Brand new. 

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 

* THL33 2 (illus.) E3 IS 0 

*EPIOK 10 E4 96 * ITI -2 20 E5 5 0 * TP5S 20 L5 19 6 * EP30K 30 E6 19 6 

* 500 30 E8 19 6 * EP50K 50 E9 19 6 * Leather Cases available. 

SUBSTITUTION BOXES 
Capacitor Box. Provides 9 standard 
values from 0.001 to 0.22 mfd at 
600 volt working, 29/6. 
Resistor Box. Provides 24 standard 
values at I watt, 15 ohms to 10 meg., 
37/6. 

Each box fully calibrated with insulated 
leads. Invaluable for service and design. 

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, batt., 
instructions, 19.10.0. * Resistance /Capacitance Bridge I pF to 
100mFd and 1 ohm to IOOmeg. leakage. 
PF Tests, wich batt. and instructions, 
£8.5.0. * Transistorised Power Supply. Gives 
any voltage I to 15 D.C. up to 0.1 amp. 
From Mains, E6.10.0. * Audio Generator, 10 c/s to 100,000 c /s. 
Sine and square wave. With batt. and 
instructions. 116.15.0. * Inductance Bridge. I micro Henry to 
1001-1. in 4 ranges. Q and tan measure- 
ments. With batt. and instrs. E18. 

HI -FI SPEAKERS 
CX300 12 inch 25 watt ... 12 Gns. 
CRI2AE 12 inch 20 watt 8 Gns. 
CR30AE 12 inch 20 watt 

triple range ... ..- ... 10 Gns. 
8A7 8 inch 6 watt ... 79/6 
10 watt Horn Tweeter 29/6 
20 watt Rect. Horn Tweeter 6916 

RECORDING TAPE 
Sin. 600ft. 1216; 5in. 900ft., 151 -; 7in. 
1,200ft., 18'6; 7in. 1,800ft., 251 -; 7m. 
2,400ft., 27/6. Excellent quality. 

QUARTZ CRYSTALS 
100 Kc,'s 3 Pin 1St- ea. 
500 Kc s 2 Pin IS'- 
455 Kc s (AR88) 12'6 
5000 Kc s 2 Pin IO'- 
10 Mc s 2 Pin Iá /- 
27 Mc 's Radio Control 15'- 
456 Kc ;s HRO 151 - (Over 600 Frequencies in Stock for 
all purposes. Catalogue on request.) 

MAINS AND BATTERY 
RECORD AND TAPE DECKS 

All Decks Complete with Cartridges * BSR UA14 4 -speed Auto.... E5 16 6 * BSR URIS 4 -speed Auto.... E6 19 6 * Garrard Autoslim Auto. .. E6 10 0 * Unplugable Hd. Versn. Auto. E6 19 6 * Stereo Version Auto. E7 19 6 * SRPIO 4 -speed Single Player ES S 0 * BSR GU7 4 -speed Single 
Player 5 gns, * Garrard AT6 with Stereo 
Cartridge Autochanger E10 19 6 * AT6 Mono 10 gns. * Collaro 2 -track Studio Deck E10 10 0 * 4 -track Deck 613 19 6 

P. & P. 316 any type above. * 9 volt Starr, 45 r.p.m 39/6 * 45 or 33 r.p.m. Starr 9V 92'6 * 45 r.p.m. Garrard, 6V 35'- * 4 -speed B.S.R. 9V 5 gns. * Garrard 9V. 2- speed, 2 -track 
Tape Deck with casette Ell IS 0 

P. & P. 216 any of above. 

TO BUILD YOURSELF 
Sinclair Slimline Personal Radio 49'6 
Sinclair Micro -6 59/6 
Sinclair Micro Injector 27/6 
PW- 6Superhet E7 19 6 

PW Shortwave 2 9916. P.P. 216 

Leaflet and details on request 

All parts in stock for PW Inverter 
and Build and Learn series. 
Please send full parts list for 

quotation. 

ALL PARTS IN STOCK FOR 
PW SHORTWAVE TRANSIS- 
TOR CONVERTER. As per Feb. 
Edition 1964. 

CRYSTAL MICROPHONES 
Acos 39 -I Stick Microphone 32/6 
Acos 60 -I Stick Microphone 27/6 
Acos 40 Deck Microphone 151- 

Acos 45 Hand Microphone 22/6 
Lapel Hand Microphone 12'6 
IOOC Stick with Stand 39/6 
BM3 Stick with Stand 49/6 
Lapel /Hand Magnetic 816 

MINIATURE PANEL METERS 
*0'50µA (D.C.) 39/6 *0 /5mA (D.C.) 27/6 
*0 500µA (D.C.) 32'6 *0 /300V (D.C.) 2716 
*0; IµA (D.C.) 27/6 "S" Meter 351 - 
All Brand New Boxed. *Available Clear 
Plastic Front or Black Moulded. 
200µA D.C. Edge mecer 69/6 

1 mA D.C. Edge meter 59/6 
31 x I inch Front Panel. 

POCKET SOLDERING IRON. 30 

watts. 220/250 volts A.C. Complete with 
pointed bit, mains plug, carry pouch. 
1416. P.P. 1/6. 

HEADPHONES 
2000 ohms I2/6. 4000 ohms 14'- 

Stereo Stethoscope Headset 25'- 
Mono Stethoscope Types. Crystal 
10'6. Magnetic 12/6. 
Fully Retractable Car Aerial -Thief 
Proof, 39'6. 
PP3 Battery Eliminator, 18'6. 
Tape Demagnetiser, 29'6. 
IK ohm Dynamic Microphone, 12'6. 
8 +Bohm Stereo Headphones, 62'6. 
Transistor Signal injector, 39/6. 
Crystal Ovens, 6112 volt, 22/6. 
12 inch 15 ohm Speaker, 35/ -. 
DFI dynamic Mic. 50 k. with stand, 52/6 
New range in stock. See catalogue. 
5 -Piece Hole Cutter for all chassis work 
ein. to lain. with pouch, 49'6. 
Crystal Contact Micro- ' 

phone 12'6 P.P. 9d. 
2K, + -track Tape Head I51- P.P. 9d. 
Telephone Recording 
Attachment I2'6 P.P. 9d. 
4- Channel Transistor Mixer 
Unit 59/6 P.P. 1/6. 
Tape Jack Radio Tuner 29'- P.P. II -. 

MARTIN TRANSISTOR 
AUDIO KITS 

Unit I. Input Selector 47'6 
Unit 2. Pre -amplifier 37/6 
Unit 3. 3- Channel Mixer 79'6 
Unit 4. Pre -amp. and Tone Control 62/6 
Unit 5. 10 watt Amplifier E5.12.6 
Unit 6. Mains Unit 52/6 

Leaflet on request. 

4 Transistor 9 volt, 3 ohm, I watt. 
Amplifier Built 49/6 

Kit 3916 

FIELD STRENGTH METER 
Five channels cover I Mc to 200 Mc /s. 
Fitted 200 microamp meter for CW or 
RF. Indication and Earphone for A.F. 
Monitoring. Designed for checking all 
types of transmitters. Size 4 x 2; x 2 1in. 
Complete. Ready to Use, with instruction 
and telescopic aerial, 69'6. Post Free. 

RUN YOUR RADIO OR AMPLI- 
FIER FROM MAINS 

BATTERY ELIMINATORS AND 
CHARGERS 

I. For PP3 or equivalent 9 volt 
Pocket Radio Battery, 18/6. P.P. l' -. 
2. For PP4, PP7, PP9, 9 volt Portable 
Radio and Equipment. Supplies up to 
300mA, 49'6. P.P. 2' -. 
3. De Luxe version of No. I also 
charges PP3 type batteries. 

241- P.P. l' -. 

TEST LEAD KIT supplied in Pocket 
Pouch. Contains probes, leads, clips, etc. 

8/6 P.P. 9d. 

Full range of Goodmans. WB and 
Eagle Speakers and Tweeters in stock. 

EMI 24 inch Plastic Cone Tweeter 
3/5 ohms, 17/6 P.P. 9d 

New 6 pole 2 way Miniature Push 
Switch, 6/ -. 

Miniature Electro Magnetic Counter. 
Four figure. 6 volt, I amp., B'6, P.P. I l- 

Henry's Radio Ltd. 
PADdington 1008/9 

303 EDGWARE RD., LONDON W.2 
Open Monday to Sot. 9 -6. Thurs. I o'clock. 

PLEASE TURN TO BACK PAGE 
1 
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July, 1964 PRACTICAL WIRELESS 

Practical Wireless BLUEPRINT 
SERVICE 

ALL of these blueprints are drawn full -size and although the issues containing descriptions of these 
sets are now out of print, constructional details are available free with each blueprint except 

for those marked thus ( *). 

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street, 
London W.C.2. 

DOUBLE -SIDED BLUEPRINTS 
Each blueprint in this series contains details of two 

separate instruments or items of equipment. 

The Strand Amplifier ... 
The PW Signal Generator 

The Savoy VHF Tuner ... 
The Mayfair Pre -amplifier 

:::} 

:::} 
The Berkeley Loudspeaker Enclosure } 
The Luxembourg Tuner 

The PW Troubadour ... 
The PW Everest Tuner 

The PW Britannic Two 
The PW Mercury Six ... 

:::} 

:::} 
The PW Regency .. 
The PW International Short Wave Two) 

RECEIVERS 
The Tutor 

The Citizen * ... 

Junior Crystal Set 

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 

51- 

51- 

51- 

7'6 

61- 

51- 

PW94 

PW95 

PW96 

PW97 

PW98 

PW99 

PW100 

PW I01 

31- 

51- 

2 f- 

216 

216 

316 

316 

4,- 

41- 

41- 

51- 

MISCELLANEOUS 
The PW 3 -speed Autogram ... ... g1- 

The PW Monophonic Electric Organ g1- 

The PW Roadfarer * ... 51- 

The PT Band Ill TV converter 116 

The Mini -amp * 51- 

The PT Olympic * 716 

The PT Multimeter * ... 
5,- 

SOME EARLIER DESIGNS 
THE following blueprints include some pre -war 

designs and are kept in circulation for those 
constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 
majority of the components for these receivers are no 
longer stocked by retailers. 

Experimenter's Short Wave PW30a 216 

Midget Short Wave Two PW38a 216 

Simple S.W. One -valver PW88 216 

Pyramid One -valver ... PW93 216 

BBC Special One -valver AW387 216 

A One -valver for America ... AW429 216 

Short -Wave World Beater AW436 316 

Standard Four Valve S.W. WM383 316 

Enthusiast's Power Amplifier WM387 316 

Standard Four Valve .. ... WM391 316 

Listener's 5 -Watt Amplifier WM392 316 

QUERY COUPON 
This coupon is available until 7th July, 1964, 
and must accompany all queries in accordance 
with the notice on our "Letters to the Editor" 

page. 

PRACTICAL WIRELESS, JULY, 1964. 

Published on the 7th of each month by GEORGE NEWNES. LIMITED, Tower House. Southampton Street. London. W.C.2. and 
printed in England by WATMOUGHS LIMITED. Idle, Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & 
GOTCH (A /sia), Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. East Africa: EAST AFRICAN STANDARD LTD 

Subscription rate including postage for one year: To any part of the World £1.9.0 
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iv PRACTICAL WIRELESS July, 1964 

NEW ! 86 PAGE FULLY DETAILED AND ILLUSTRATED 
CATALOGUE. HUNDREDS OF NEW ITEMS AND 

PRICE REDUCTIONS. PRICE 216. POST FREE. aHO. CE 
10 WATT TRANSISTOR HI -FI EQUIPMENT 

()RESULTS WILL AM/..ZE YOU I 

COMPONENTS - TRANSISTORS 
HI -FI EQUIPMENT - VALVES 
TEST GEAR - CRYSTALS 

PERFORMANCE EQUAL TO 
VALVE UNITS OF FOUR 
TIMES THE PRICE AND VERY 
MUCH LARGER. 

POWER AMPLIFIERS. Two 
versions. ± IdB 40 c/s to 20 kc/s. 
60dB Feedback. IOOmV input 
and less than 0.25% distortion for 
10 watts output. 3 and 15 ohm 
versions. Very low current. 
6- Transistors and Rectifier 

3 ohm 10 Watt. S 15 ohm 10 Watt. 
BUILT £5.10.0 BUILT £5.19.6 

P.P. 216. P.P. 216. * MAINS UNIT -will run 2- amplifiers for 3 ohm and 
15 ohm. 6916, P.P. 216. Each type. * Mains Unit for single amplifier, 5916. P.P. 21 -. 

Preamplifier Built. 
O PREAMPLIFIER AND CONTROL UNIT. 
For use with either cf above amplifiers or valve amplifiers - Hum Free - High Sensitivity - 8 Inputs between I.5mV 
and 300nW. For all pick -ups - Microphones, Tuners - Tape 
Replay. Separate treble and bass with cut and boost -4 position 
Low Pass Filter - Volume etc. Panel size 9 x 2 }in. Battery 
operated or from power supply. 

CALL IN FOR DEMONSTRATION 

£5.10.0 P.P.21-. 

COMPLETE CIRCUITS 
WITH FULL DETAILS 

ON REQUEST 

MINIGRAM TRANSISTOR 
PORTABLE RECORD PLAYER 

Made -by well known 
British manufacturer. Fea- 
tures ready built 4- transis- 
tor printed circuit I watt 
amplifier, elliptical speaker 
and volume control. Low 
current. Star, constant 
speed 45 r.p.m. turntable 
with crystal pick -up. Strong 
moulded two colour cabi- 
net with handle. Plays 
anywhere on long life 
9 volt battery. Requires 

less than half an hour's work to connect up 
using ready built units and easy instructions. 
TOTAL 79f6 P.P. 
COST 5l_ (Battery 319). 

MARTIN RECORDAKIT 
BUILD A QUALITY 

PORTABLE 
TAPE RECORDER 

Complete in every detail. 
Pre -built units -Coll- 

aro Studio Decks -Por- 
table Cabinets with 
speakers. 6 valve designs. 

TWO TRACK 
Total 
Cost £26 816. 

FOUR TRACK 

Total £30 P.P 
Cost 816. 

ALL AUDIOKITS IN 
STOCK 

Leaflets on Request 

NEW! 

Low Distortion. 
High Performance. 
Mains or Battery. 
Low Noise Design. 
Mono or Stereo. 

Dark Brown and Gold 
Panel Plate. 816. 

GUARANTEED HIGH 
PERFORMANCE UNITS. 

Trade Discounts 
Available. Send For 
Details. 

STEREO TRANSISTOR INTEGRATED 
PRE -AMPLIFIER AND CONTROL 

UNIT 
Low noise 

printed circuit 
design develo- 
ped from above 
mono equip- 
ment. 

Ganged con- 
trols, 8 inputs 
per channel 
for all types of input. 
Treble, bass, volume 
selector, on /off mono - 
stereo, etc. 

Designed for use with 
either of above 10 watt 
amplifiers. 

Amazing quality and 
value. 

PRICE BUILT 

£10 .19.6 316 

Dark Brown and Gold 
Panel Plate. 1216. 

(Available June) 

NEW ! "CONaVAIR" PUSH- BUTTON 
PORTABLE /CAR RADIO 

New printed circuit 6 -Tran- 
sistor 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 por- 
table cabinet with horizontal 
tuning and all stations marked. 
Total Cost of ALL Parts 

ALL PARTS SOLD SEPARATELY £7.19.6 P.P' 
(Available June /July) 316. 

FOLLOWING A LINE OF QUALITY AND VALUE IN PORTABLES 

7- TRANSISTOR RECORD /PLAYER /RADIOGRAM AMPLIFIER 
4 watt peak output. 
Full Treble and Bass boost and cut. 
40 c/s to 20 kc s - 3 dB. 
Inputs for Pick -ups, Radio Tuners, 
Microphones, mixers. 

TWO VERSIONS AVAILABLE 
12/18 volt for 15 ohm speakers. 
(mains unit now 601- extra). 
9/12 volt for 3 ohm speakers 
(mains unit 4916 extra). 

Size only 6 x 2} x tin. 
Ideal for mains or battery, portable or Built Ready £5.19 .6 P.P. 
domestic record player, grams, etc. To Use 21 -. Or car. 1.Mes 

VHF FM TRANSISTOR TUNER 
5- Transistor. 
4 Diodes. 
High Sensitivi- 
ty 
Full coverage 87 
to 105 Mc/s. 
AFC and AVC. 

Printed circuit de- 
sign of high sensiti- 
vity and quality 
Output for valve or 
transistor amplifiers. 
Size 3} x 2} x 4in. 
Simplified building 
instructions. All 
parts sold separately. COST £7.19.6 P.P. 

6 
(Cabinet assembly 201- extra.) 

Detailed Circuit Book on Request. pos 
SPECIAL OFFERS 

SCOTCH BOY TAPE. 3 1in. L.P. complete 
with spare spool. 516. P.P. 9d. 
MARRIOT TAPE HEADS. Type R /RP /3 
track. Complete with Mullard P. MAG. erase 
ring. 151 -. P.P.. 11 -. 

HENRY'S RADIO LTD.PADdington 1008/9. 

303 EDGWARE ROAD, LONDON W.2. 
(Open Monday to Saturday all day 9 a.m. to 
6 p.m. Half -day Thursday 1 p.m.) 
PLEASE TURN TO INSIDE PAGE 
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