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PRACTICAL WIRELESS March, 1966 

ÇOLP 
lRpd Trcd MorRJ 

SOLDERING EQUIPMENT 

FOR 

THE 
RADIO 

CONSTRUCTOR 

ILLUSTRATED 

" DETACHABLE 
BIT INSTRUMENT 

(List No. 64) 

IN 

PROTECTIVE 

SHIELD 

WITH 
ACCESSORIES 

(List No. 700) 

FOR CATALOGUES APPLY DIRECT 

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

1 

LONDON, S.W.4 
MACaulay 4272 

Telegrams: "SOLJOINT" LONDON SW4 

NOMBREX INSTRUMENTATION 
TRANSISTORISED SIGNAL GENERATOR 

Model 27 £9.16.9 

Also available: * INDUCTANCE BRIDGE 66 £18.6.9 * POWER SUPPLY UNIT 61 E6.14.6 * C.R. BRIDGE 62 ... E8.I1.9 * AUDIO GENERATOR 63 ... E17.1.9 

All Prices include Battery, Post and Packing. 
Prompt delivery 

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

NOMBREX LTD. Phone: 3515 

Estuary House, Camperdown Ter., Exmouth, Devon 

For quick, easy 
faultless 
soldering 

Ersin Multicore 5 -core solder is easy to use and eco- 
nomical. It contains 5 cores of non -corrosive flux, 
cleaning instantly heavily oxidised surfaces. No extra 
flux is required. Ersin Multicore Savbit Aloy 
considerably reduces the wear of copper soldering 

iron bits. 

HANDY SOLDER LOW TEMPERATURE 
DISPENSER SOLDER 

r ft f 18 SA, t.. '- Si v pack contains 
S S It o f alloy in a a 24 it. of 60140 nigh 

continuotp ca I used IrtG..<a tin quality zz tag. 
direct hero tree- 2/6 each 

sanding dispenser. Size ro raj: ara. fr. 
2/6 each i ur,, 

SAVBIT 
SIZE 1 CARTON ki YQlf Contains appnls.3nIt. \,,. ,,, 5, ol tft s.sc.g. SAv'Rf1' 

y! allot. :\Is .Is:lII.Ihlc 

V nty.uultr;s.w.c 
5/- each 

BIB WIRE 
STRIPPER 
AND CUTTER 

Strips insulat tort, 
cuts wire cleanly. 

Adjusts to any nize. 
4/- each 

Available from all Electrical and Hardware shops. 
If unobtainable write to: 

MULTICORE SOLDERS LTD. 
Multicore Works, Hemel Hempstead, Herts.Hemel Hempstead 3636 
M.41B 
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TECHNICAL TRADING CO. 

MOST MULLARD, 
MAZDA. COSSOR. 
EMtTRON, EMI - 
SCOPE BRIMAR, 
FERRA'lTIT YPES 
PROC dSSdD IN 

OUR OWN 
FACTORY 

Tunics SATISFACTION Tunics 
GUARANTEED 
b Months 12 Months Carr. & Ins. 12/6 

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

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

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

NEW 
TYPES 

ÁW47-91 
£5.15.0 

A W 59-31 
£7.10.0 

A W4S-30 
£5.5.0 

RECO W DECKS * TAPE * 
LATEST' GARRARD 

All Factory Fresh. All with cat -toils) 

SRP10 Mono (Single) Player £4.19.0, 
SP25 Senn -Transcription 211.19.0. 
AUTOSLIM Standard Auto. £5.19.0. 
AT5 $10 liuc-similar to ATO. 17.15.0. 
Model 1,000. lu records, £8.19.0. 
Model 9,000 -Automatic. £7.19.0. 
Model 3,000. Low -mass ann. £10.10.0. 
ATOO. hue compensator. £11.19.0. 
A70. 419.19.0. 
LAB80.-Transcription £25. 
401-Trausiription. £29.19.0. 
Model 50 -Auk doe( c. £9.10.0. 

R.S. R. 
G177 -Single Deck Complete, 24.5.0. 
UA19 or ÚA16 -A tit° Changur. 
£5.15.0. 

BASE SPEAKERS 
25 WATT. Very heavy coned 12in. 
act chassie. There is nothing to 
touch it for power handling and 
quality at she prion. 19 £4..0 Plus 5/- D -R á1Y .7 

ANNOUNCEMENT 

NEW 
BRANCH 

NOW OPEN AT 

10 TOTTENHAM COURT ROAD 

LONDON W.1 

STEREO PORTABLE 
CABINETS 

Latest black and .silver metal finish. 
I onststing of centre cabinet size I6ti. x 13iu. x 8io. deep with lift up 
lid together with two 10 e 0 speaker 
cabinets which clip on ends of main 
cabinet size 4' in. 513in. x sin. making 
overall size of 25"in. x 14in. x sus 
High quality chrome fittings. Will 
take almost any autochangcr or 
tape deck. Apprx. £3.19.0 half price at 

ARMSTRONG EQUIPMENT. 
Stocked at all branches. 

PRICES SLASHED 
DOLCI (VHF, FM. TUNERS MODEL 
FMT5. Self powered 200-250 vac. 
High sensitivity and automatic gain 
control for Joug distance reception. 
Site Ill' x 6I' o 31' high. Weight 
70ibs. In case finished satin chrome A 
black. One to fortunate purchase we 
can oiler limited number of these Hi - 
Fidelity instruments 15 Lins. 221.13.5 at 

'DEAL FOR ANY RECORDER. 
PRICES SLASHED. GUARANTEED 
API) )20X. 1 PRICE. WORLD 

A 22113 MAKE BY ENORMOUS 
PU.(CHASE. 

W.',niryou fully teusilised polyester' 
oilui and P.V.C. tapes of quality 
hi -ti. wide range recording character- 
istics Co tot, grade tape.. Quality 
intro) um ufacture. Tn. one for 

rsell. They are truly worth a few 
noire coppers than cetale. sub- 
ciaudard jointed or cheap imports. 
Try one and prove it for yourself! 

Standard Play Double Play 
3' 150ft. 2/3 3' 3oeft. 4/- 
4' 000ít. 4/8 4' ,luolt. 8/- 

00uft. 7/8 5' Luert. 15/- 
5> Orne. 10/8 sr 1+0aft. 19/8 
7' 1209ft. 13/6 r 2400ft. 27/ - 

Long Play Triple Play 
3' 225ft. 2/9 4' 900ft. 13/- 
4' 450ft. 5/6 5' 180aft. 25/- 
5' 900ft. 10/6 5r 240Oft. 34/- 5r 1200ft. 13/- r 9600ft. 44/- 

180011. 18/3 Quadruple Play 
3' 600ft. 8/ - 

Postage 1/- or Poet Free less 5% on 
three reels. Quantity and Trade 
th o tries invited. 

HITACHI PORTABLE 
TAPE RECORDER 

mmlo r1.f, uctren of traobo. ll and 30ìn. slN. n+ 
Out put 500mW into high 

goat tty speaker. Ingenious single 
)mtrol knob. Fast forward and 

I ct, 
od. Battery level and record 

ill meter. Fast load. Precision 
caµ+taii drive with dynamic earpiece 
ntonitie recording. Radio recording 

Uotude .speaker facilities. The 
outstanding portable in the 

... is Size x 
sea 

x 31 o6/in. 
normal price of 35 ,atab. 12 months guarantee. 

aila le.Witbl g 
Gnstape reel, mike, ele. . 

HITACHI 4 TRACK MODEL TRA - 
505. ['his superior 48 guinea iiritrding 

-line i. on very apeclai lnnited 
odor. Two channel recording. )'lays stt t Wipe loin. and 31/u. speed. 
On,, track tan lie listened toenail an ,.. Moore whilst r ording the 

I t' k. le th ' f'n l tl 
Uro k' play ed simultaneously through 
tlic .oi/,peaker. Ideal for languages, 

e to ii os c oli- I.xeellent e- 
t i 

il 
tettni thntugh Ili -Flux 

1 

.p 
' 

aker..A.t'. is re. Dimensions 
I"' 11 - Woigh! 12 His 

li, tolk,'- sound lees meter. 

. 
.i, i. "l'i. 29 tVlns. 

HITACHI AM FM Radios 
ll I.'rfol.i .riled. guarsi 'so' top 
'oak. In1 t rausi.stor with -till long 
and me,lium waves. Site 91 > t)a/is x 
121) is iii. Magnificent reproduction. 
A p',visoee to lock at. "An aristocrat 

its class." 12 months guarantee 
against f 

" 
re. aulty manufacture. Genuine 

retail price £26.7.617 Gns. Unrepeatable. 

ROBOPHONE ORDERS 
Your C.O.D. oder for ono items 

reeding £1 can be telephoned to 
BRIGHTON 6807.22 at any time 
day 
week. 

night for seven days per 
. 

VALUE IN VALVES 
GUARANTEED 3 MONTHS 
BY RETURN OF POST 

cat lsiacri',i, 1loney (tack Guarantee on goods ti returned unused within 
14 ,lays. ALL VALVES ARE NEW UNLESS OTHERWISE INEORMED. 
FREE TRANSIT INSURANCE. POSTAGE 1 valve 6d. 2-11 1/-. Free over 12. 
029 4/6 81(8GT 8/311927 14/6 EBC41 
IA7GT 9/6 0125 8/BI14AQ5 7/9 EBC81 
1C5GT 7/6 611 8/9 EBF80 
1H5GT 8/9 6L6 -/8 20F2 9/8'EB789 
1N5GT 5/9 13L6416/8 SOL1 18/- EBL21 
1S4 7/6 8L18 /9!20P1 9/8 EBL81 
2021 5/6 OL19 12/6 MPS 11/-IEC52 
3A4 4/- 61020 7/9 50P4 17/-IECC32 
3A5 6/- 6P25 8/825A6G 8/- ECC34 
306 4/-1028 9/9 261.6GT 7/9.ECC90 
3Q4 5/- 8Q7G 4/- 257.40 71- ECC81 
5R4GY 8l- 6Q7GT 8/- 30F5 6/- ECC82 
51.192 4/- OSAI 5/9 30FL1 916 EOC83 
5Y3G 4/8 6SG7 4/9 30116 819!ECC84 
5Y3GT 4/- OSK7 5/- 30P4 9/6 ECC85 
524 9/- 8SL7GT 5/8 301'12 7/- ECC88 
5240 7/- 6SN7GT 4/8 30PL1 9/3 ECFSO 
5Z4GT 9/6 USQ7 5/9 3505 818IE0'82 
8'30L2 0/- oU4GT 8/- 85L8GT 8/- ECH21 
81180 7/9 6V60 4/6 35W4 6/-ECH35 
6A70 7/6OVGT 6/- 35Z4GT 5/8 ECH42 
OAKS 4/3 8X4 4/8 50L80T 8/8 ECH81 7/- 4108 
8AQ7 5/- 6X50 5/- 80 5/- ECH88 8/3 PC88 
SATO 5/- BRUIT 5/6 185BT 19/8',ECL80 8/6 PC97 
fiAII6 7/- 7B8 9I- 145BTA19/e EC182 8/-'PCC84 
6AV6 6/- 7B7 6/8 807(A) 5/- ECL88 10/8 PCC85 
BBAB 5/6 705 7/3 807E 4/9 ECL88 10/3 PCC88 
813E6 501 706 7/6 818 49/- EF36 8/- PCC89 
BBGeG 15/- 7117 5/- 868A 12/8 EF39 4/6 PCC189 
OBRO 5/- 7S7 16/- 969 8/8 EF40 11/- PCF80 
MI6 5/- 7Y4 4/6 965 2/8 EF41 8/- P0F82 
6BR7 8/6'1001 9/- 958 2/- EF54 8/3 PCF84 
8BW8 8/9 10C2 14/8 9001 3/8 EF80 8/8 PCF88 
6BW7 5/- 1051 4/9 9002 4/9 EP85 8/- PCL82 
604 2/3 1OLD11 14/8 9008 6/8 EF88 7/6 PCL83 
805 5/8 10P18 8/8 ATP4 218 BM 8/9 PCL84 
608 510 10P14 9/6 AZS1 6/- SF91 8/- PCL85 
609 11/- 12AH7 71- B86 4/8 MS 8/- PCL88 
601)8G 17/- 12AH11 9/- 02131 19/- 161188 9/9 PENES 
6D8 SI- 12AT6 4/6 C1.83 9/- EF184 9/8 PEN45 
6E1 4/9 12AT7 4/9 CY81 7/8 ELSE 3/9 PEN96 
6F6G 3/6 12AU6 9/- DAP91 g'8 ELSE 6/6 PL38 
8F13 4/3 12A177 4/9 DAM 7/3 EL34 11/6 PL88 
8719 9/6 12AV6 8/8 DF91 8/- EL85 8/- PL38 
6515 9/1 12AX7 6/- DF92 8/- EL88 12/8 PL81 
6123 6/6 12HA6 7/- DF98 7/8 11.41 8/- PL82 
615G 3/- 12BE6 6/6 DK91 6/8 EL42 7/9 PL88 
805GT 4/3 1213117 9/9 DK92 7/- EL84 8/8 PL84 
808 2/6 12E1 17/8 DK98 7/8 E1634 8/8 PY81 
837G 4/9 123761T 8/- DL92 5/- E1680 719 PY32 
637G7 7/1 12K7GT 4/- DL94 6/8 E3181 8/9 PY80 
6K6GT 8/- 121(8 9/9 DL98 7/3 E1184 8/9 PY81 
6E7 5/0 12K8GT 9/8 EABC80 6/ 11685 8/6 PY82 
0K7G 1/- 12Q767 5/- EAF42 8/8 EY51 7/6 PY88 
817GT 9/6 12SA7 8/8 EB41 6/- E788 7/8 PY88 
8E8 8/0 12317 2/9 EB91 2/- EY88 8/6 PY800 6180 f i- 12507 7/8 EBC38 4/9 1240 6/8 PZ80 

CONNECTING WIRE 
P.V.C. Bright Colour.. Ave 4/- 25ft. coils only. 

MAINS 
TRANSFORMERS 

Excellent Quality Guaranteed Up- 
right mounting 250-0-250v. 
60mA, 6.3v., 3A(8011.131216)9/6 
Ditto semi -.shrouded. 

SPECIAL C.R.T. OFFER 
Due to huge Bulk Special Purchase 
we are o0ering CRM141 and MW 
36/24 Tidies at the unrepeatable 
price of 39/-. P.P. 12/6. The above 
are guaranteed for 6 months. 

BULK BARGAINS * 
12 POTS. Popular value*. 5K. to 
2 Meg. l'r,used, mixed pre- X8/6 

t, long sp., switch, etc. V 
CONDENSERS. 25 mixed Electrolytic* 
Many popular sizes. List 10/- 
value £5. Our price 

100 RESISTORS 6/6 
Excellent. Sizes /-3 watt. 
100 CONDENSERS 9/6 
Miniature Ceramic and Silver Min 
Condensers, 3pF to 6,000pF. LIST 
VALUE OVER £5. 
25 TAG STRIPS 4/- 
2, 4, O, 8-9.0o. etc. Unused. 
100 HI STABS 
1%tr,5 1000 to5mn. 

8/8 E241 5/9 819 
6/9 EZ80 5/9I,SP41 
7/6 EZ81 8/-'SP61 
7/9 FC4 8/- T41 
9/9 0232 7/6 TDD4 

19/8 RYES 9/- 1314 
4/9 KT33C 3/9 018 
4/- KT36 14/- U22 
9/- KT94 0/- U24 
8/9 KT45 816 1725 
4/9 KT81 8/6-028 
4/9 KT73 5/9 U35 
5/9 KT66 121-U50 
7/8 KT78 8/8 11107 
6/- KT88 17/6 0101 
918 KTW81 5/9 U2S1 
8/- 1TW63 5/- 17282 
8/3 1TZ88 7/- 0301 

11/8 MII14 
7/8 937 
8/6 N78 

2/3 

8/9 
7/- 
7/6 
7/8 
6/9 

12/6 
8/3 
7/- 

12/6 
4/6 

12/6 
9/- 
8/6 

15/- 
12/6 

7/- U329 8/6 
1018 0801 19/- 
18/- IIABC80 7/- 
13/- 0AF42 719 
10/- 0241 8/8 
7/6 0BC41 718 
816 02081 6/- 
8/8 UBF80 7/9 

1119 0ßF89 7/8 
810 UB121 9/8 

13/6 0CC85 7/8 
819IICF80 8/6 
6/- IICH21 913 

12/- 0CH42 7/3 
7/8 0CH81 719 
7/9 00182 81- 
9/- 00188 10/- 
7/3 1/541 818 
7/6 17E92 419 

10/6 0F80 8/8 
8/9 0F86 7/8 
8/6 111,89 5/9 
4/8 0141 7/6 
81817144 141- 
9/6 0148 8/8 

17/8 0184 7/- 
7/9 U81C 7/8 
8/817M80 9/6 
8/8II06 8/9 
7/6 UU8 11/- 
8/- II721 9/8 

10/- 0741 0/- 
6/6 0Y86 51- 
5/9 VR105 5/- 
5/9 VR150 7/9 
5/9 1038 7/9 
9/- Z64 8/8 
8/8 
9/6 

CO -AX, low lose, 6d. yd., 25 yards 
11/6; 50 yds. 22/-; 100 yds. 42/8. 
Coax Pinge.1/S.Wall outlet boxes 8/4 

TRANSISTORS 
GUARANTEED TOP QUALITY 

standard LFtypenow only I reduction,uge Red Spot 1 ¡6 
White Spot LP 2/ 
Mallard Matched Output 10/60 
Kits 0081D and 2-0081 
K.F. Kits 0094, 0015 (2) /f Q /6 3 transistors. 

12 
AP114 8/- 0044 6/8 
AF116 7/8 0045 5/6 
AF116 7/8 0072 5/8 
AF117 7/- 0081 5/8 
AF127 9/8 OC81D 6/6 
0(576 12/6 0682 8/- 
0038 14/- 00170 8/8 

00171 8/8 
GERMANIUM DIODES 

General Purpose miniature detector 
A.V.C. etc. 

816. r 8/8 doz. M 
Gold Bonded highest quality 
Individually tested. 1 /- 
9/8 doz. 

SILICON RECTIFIERS 
Guaranteed performance. Top 
Makes. Tested 360v. working. 
100mÁ 

3 
250mÁ 

7 (3 for 9/6) /9 (3 tor 19/e) /6 
9/6 L ai D Ti9 DSºEAKERa T. Makes - 

1 7/6 7x4,,4g/6 
Post: 216s. 2/-, 4lbs. 2/6 7168.. 3/8, 1511,., 4/-, etc. (C. O.D. extra). ALL VA IS ES LESS 5% AND POST FREE IN DOZENS. 

Retail only. Hi -Ft Demonstrations, 72 East Street, Southam$0B: Tel. 26851 
860/352 Fratton Road, Portsmouth. Tel. 22464 

ALL MAIL ORDER AND RBTAILSHOP 
DEVONIAN COURT. PARE CRESCENT PLACE, BRIGHTON , -144:81i98 
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27-ENH 1NE 
HI-FI AND TAPE EQUIPMENT, RADIO KITS ELECTRONIC COMPONENTS 

h 
Fi designi from the Mallard meticuloulyby MULLARD- Applieution. 

Impy famous-superb Hf- 

exeuted b7 Stern and 
Buy them as 

interpreted by STERN hand -built and reefed 
rmpo or in .buildtern-C ly Sit 
tamono Hr d s 

toron. Either way provides 
pecormanoe per t unequalled anywhere. D you are working to a budget. kits Oder a real saving plot real building 
eaWfaotio0. Each ia absolutely complete and banked by compeobemive, easy -to -follow building instructions. 

FIVE -TEN AMPLIFIER 
One of the moat !mom wieldier. ever made-thousand» are In servies as 
the nucleon of high quality installations throughout the world, Cheek the 
phenomenal performance, unmatched by any other amplifier obtainable 
in this price range: Freq. reeponie 5 cl.. to 30 kc/s. Sat ± 1 db. Distortion 
0.1% at full 10 watt, output. Notre -65 db. below 10 watts. Input signal 
40 mV. for 10 watts. Out. Imp. 3 or 15 ohm.. Valve. RZ81. EF86, EC C83, 
2 x ELM. She overall: 10 x 7 x 60in. high. Incorporates nains outlet for 
gram and aux. supply of 250 v. at 45 mA. and 6.3 v. at 21 amps. for pee p. 
toner, etc. To tell Mollard specification. Assembled and tested 01.0 
Kit 810. Carr. 8/8. FIVE -TEN AMPLDTER AND TWO -VALVE PEE -AMP. 
Assembled and tested 421.10.0. Kit 15 gut Add 8/6 carriage. FIVE -TEN 
AMPLIFIER AND THREE -VALVE PEE-AMPLW IER. Assembled and 
Wied 09510.0. Kit 81910.0. Add 8/6 analogs, 

II 

TEN PLUS TEN STEREO AMPLIFIER 
Basically two Five -Ten amplifiers with deelgo variation. that exploit the 
exceptional qualities of the Millard ECL88 Triode/Pentode. Add Stern 
engineering to a very exacting specification and the remit Is Stereo per- 
formance of the highest quality at astonishingly low cost. Freq. response 
8 o/s. to 60 kW. fiat ± 8 db. Beni. 28 mV. for tell 10 watts output each 
channel. Noise -65 db. below 10 watts. Choa. talk -80db. Distortion 0.2% 
at 10 watt.. Out. Imp. 8.78, 8 and 18 ohm@ from sectionalized ºece. of 
menial Ultra Linear output trans. Valves 2 x EF86, 4 x ECL86, 0Z34. 
Size 14 x 81 x 8}in. high. Aux. output for pro -amp. 800 v. at 8 mA. and 
6.3 v. at 14 amps. Illustration shows amplifier fitted with Passive Control 
Unit tae right). Ase@mbled and tatted 920.66 KIt 5160.0. Add 8/8 
mrlya. 

e . 

-,` 
t;9i 

TWO -VALVE PRE- 
AMPLIFIER 
Specially designed for use with the 
Milliard series of 3, 10 and 20 watt 
amplifier. but entirely suitable for all 
H1=F1 power unite not requiring input of 
more than 220 mV for full output. 
Feature, include input. for crystal and 
variable reluctance pick-ups with RIAA 
equalization, plue radio, een,itive 
microphone, and tape replay direct or 
from pre -amp. Control. include 6- 
positIon selector, volume and wide 
range base and treble boost. Valve. 
2 x EF86, sise 90 x 41 x 21 in. 
high. Panel 100 x 21 M. Require. 
300 v. at 3 mA. and 6.3 v. at 0.8 amps. 
Assembled and tested 19.10.0. Kit 00.60. 
Add 6/- carriage. 

THREE -VALVE PRE- 
AMPLIFIER 
Specially recommended for use with the 
5.10 amplifier, but also suitable for use 
with all Mollard eerie, mono amplifiere 
and any high quality unit requiring an 
Input of up to 250 mV. for full output. 
Features Include: wide range Baas and 
Treble controls, high and low pass 
filters, auxiliary input and record out- 
put sockets, switched inputs for crystal 
or magnetic pick-ups, radio. tape play- 
back and auxiliary. Power required 
260 v. at 6 mA. and 8.8 v. at 1 amp. 
Valve. 2 x EF86 and ECC83. Size 
11 x 41 x 41n. high. Panel 12 x 41in. 
Assembled and tested 018.18.0. Kit 
210.10.0. Add 51- carriage. 

TEST 7 

Pocket 
Multimeter 

39/6 
Carriage 2/- 

A really versatile Instrument that make@ 
a handy, pocket size tool. Measures AC 
or De voltage in three ranges of 0.15.150. 
1000 v. Realetance 0-100.000 ohms, and 
Current 0.150 mA. D.C. Oise only: 
31 x 2} x 111.n., with ingenious dial 
design, providing a clear, easily read 
scale. Complete with battery and teat 
leed,. 

NEW PORTABLE 

TAPE RECORDER 

Exceptionally low-priced, but actually 
a robustly made reliable instrument 
which can be used anywhere ler note 
taking, idea recording, dictation, et*. 
Mechanism solidly built onto rigid steel 
chassie and homed In tough grey plastic 
Oase with carrying strap and clear 
plastic tape deck cover. Fitted with 
single multi-eelector function switch and 
volume control. Hand microphone 
hail Stop/Start thumbewitch for remote 
control of record and playback tna.- 
acriptlon. Complete with tape and 
spare spool. mike and miniature ear- 
piece. Size only: 8 x 71 x 201n. high. 
58.19.6 Carriage 4/6. 

VANDAL PROOF CAR AERIAL 
Automatically locks below whit when 
pushed down-withdraw. only with 
special key. 5 -draw telescope aerial 
extends to 411. Retracts into con- 
cealed plastic lobe. Fits any wing con- 
tour. With fitted lead, standard plug. 
2 keys, keyring, fitting instruction& 
89/6 P. A P. 2/0. 

PASSIVE CONTROL UNIT 
Specially designed; self-contained unit for use with the Ten plus Ten. either for 
direct attachment to chassie or for remote fitting. Incorporates switched Inputs 
for crystal or ceramic pick-up, radio and tape replay together with Vol., Base, 
Treble and Balance controls on an attractively styled and finished front panel. 
Sens. 230 mV. for 10 watts. Imp. 500 K. Size 14 x 2 x lin. Panel 151 x 21in. 
For dynamic or low output pick-ups, use Dual Channel pre -amplifier described 
below. Passive Control Unit assembled and tested and complete with Ten plan Ten 
Amplifier 824.0.0. Kit 820.0.0. Add 101- carriage. 

DUAL CHANNEL PRE -AMPLIFIER 
Actually twin Two -Valve Pre -amplifiers which together provide an extremely versatile and sensitive 
Input arrangement for the Ten plus Ten amplifier In place of the Passive Control Unit. Featuree Include, 
dual inputs for mono and etereo Magnetic, Variable Reluctance, Crystal and Ceramic psck-upe, dual 
inputs for direct and pre -amplified tape playback and radio: separate continuously variable Bare. 
Treble, and Volume and Balance controls. Switching permits Mono or Stereo operation, equalization 
conforms to ELaA on disc replay. Power input 250/350 vat 6 mA. and 6.3 v. at 1 amp. Size 11 x 5 x 4in, 
high. Panel 12 x 41. Assembled and tested and supplied oomplete with Ten plus Ten Amplifier 484.0.0 Kit 
897.0.0. Add 10/0 sorriest. Dual channel pre -amplifier only. Assembled and tested 41.0.0. Kit 412.10.0 
Add 51- carriage. 
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DUVIDAL TAPE 
SPLICER 

14/6 
Can. 

1/6 

Essential for editing and making 
immaculate joins in broken tape. 
Twin clamps hold broken ends in 
perfect alignment; integral cutting 
tool makes diagonal splice and trims 
away urplu. splicing tape when join 
is complete. Size only 3 x 2 
high. 

HF/TR3 TAPE 
AMPLIFIER 

Easily the best complete tape amplifier 
available to the home builder. Supplied 
already matched for the Magnavox 863 
tapedeck. 

Features include: switched equaliz 
ation for all epeedo ((CIR 
standard. at 7} f.p.e.) Treble boost 
incorporated during Record; Bass 
boost during playback, speakers 
output matched for 3, 7.5, and 15 ohms, 
additional outputs for extension 
speaker, phone monitoring on Record 
and Hi-Fi playback through existing 
systems, Inputs for Mic. Pickup, and 
VHF Radio. Valves: EF86, ECC83. 
EL84, EM81, E%81. Size overall: 
11 e 6 x bin. (Panel 13/ e lin.). 
Power pack on separate chassis size 
7} x 3 x Olin. Amp. & power pack Kit of part. £13.13s. Assembled and 
tested £19. Add 7/6 carriage. 

MAGNAVOX 363 
TAPE 
TRANSPORTER(Left) 
Manufactured to precise limits that 
permit recording and tape playback 
to the highest standards set by the 
Music Industry. Simple. reliable 
design employs a single high -duty 
motor with heavy flywheel. Features 
include fast wind on and rapid rewind. 
pause control, 3 -speed selection with 
interlock, built-in revolution indi- 
cator, piano key controls. Speeds 11, 
3/ and 7} i.p.s. Wow and flutter 
0.15% on 71 i.p.s. Max. spool size 7in. 
Playing time up to 120 min. per track 
from 1,200ft. standard tape. Size 
134 x lids. plus 51.fu. below mounting 
board. With I track heads, £10.10.0. 
With } track heade, £1318.0. Add 
10/- carriage and insurance. 

TAPE HEAD 
DEMAGNETIZER 
A must for serious tape users! Tape 
headcbecomepermanent I y magne t ized 
with constant use; effect is cumulative 
and lead@ to background noise that 
prevents the achievement. of perfect 
recording. Highly effective, mains 
operated device is simply applied to 
recording head and carries magnetic 
condition through series of hysteresis 
loops of diminishing amplitude, 
leaving head substantially tree of 
magnetism. Cleans any tape head in 
seconds. 29/6 P. it P. _/-. 

TAPE PRE -AMP 
TYPE 'C' 

910 -1 I/1:. r;râ 11,13 

t1tttt 
Specially developed by Mallard 
Laboratories for are with high quality 
replay systems, and ºuppfied specifi- 
cally matched for use with the 
Magnavox 888 tapedeek. Features 
include: ferroxcube pot core inductors 
for treble equalization, pooh pull 
oscillator incorporating ferrozcube 
transformer, adjustable output for 
matching to existing high -quality 
amplifier eysteme, inputs for Mir., 
Pick-up, Radio, etc. Valves: 3 e 
EF86, EC82 and EMS). Totally 
encloºed in case Adze 11} s 6/ s 3/in. 
high. (Panel 111 s 31 in.) Power 
supply of 300 vdc at 25 mA. and 
6.3 v. at 1.5 A. is on separate eub- 
chaesis size 65 s 44 x 41 in. high to 
facilitate remote location from tape 
head,. Pre -amp and power pack Kit 
of part. £14. Assembled and tested 
£19.10s. Add 7/6 carriage. 

OFFER OF TOP QUALITY RECORDING TAPE 
New American branded tape by world renowned manufacturers and equal in 
quality to the beet obtainable anywhere. Guaranteed splice free, red oxide coated, with full frequency response and uniform output. Resistant to monture, heat, 
cold and abrasion. Available mn a wide range of Acetate and polyester qualities, 
each distinctively boxed and cellophane wrapped in colour coded carton. bowing recording times at 75, 31 and 15 i.p.a. Compare the prices) 
Range available: 

Acetate Polyeeier 
Sin. 600ft. Standard 8/8 311n. 600ft. Double Play 11/6 
5in. 900ft. Long Play 10/- 7in. 1,200ft. Standard 12/8 5jin. 1,200ft. long Play 12/8 bin. 1,200ft. Double Play 15/- 
Both types goat and packing 7in. 1,800ft. Long Play 20/- 
1/- per reel- Four or more 6}ln. 1,800ft. Double Play EE/6 
rely post free.71n. 2,400ft. Double Play 25/- 

ELECTRONICeCi1i,5: 
most eliciting -sheilrr: am. 

NEC/ ! STERNKIT FMI V.H.F. TUNER 

Specially designed 
for the Amateur 
builder, a new, sen- 
sitive tuner unit that 
provides atable. 
interference -free re- 
ception of BBC FM 
tranemilaions. High 
quality output signal 
encuere optimums 
performance from 
any Hi-Fi audio 
.system; superb styl- 
ing make. for hap 
monlou. install- 
ation with existing 
equipment. Reliable 
easily aligned circuit employe RF stage, tuned -anode tuned -grid freq. changer, 2 IF'., noise limiter and rato detector. Valves are 4 x EF91 plus 2 diodes. Input erne. 100mV for 40dB. Dist. less than 1% at full deviation. Power regd. 200v. at 20mA and 6.3v. at 1.8A. Panel black andsilver-grey, else8 z 5in. Chassis: cadmium plated, overall depth 4/ in. FM1 Kit of parts with Instruction Handbook, £7.9.8, Carriage 4/.. FMl Assembled and tested, £10.9,6, Carriage 4/, Optional Power Pack Type D, Kit of parts. £2.15.0, Carriage 3/6. Power Pack Type D, Assembled and tested. £8.10.0, Carriage 3/6. Handbook only, 3/- post free. Descriptive leaflet on request. 

VERITONE NEW, ADVANCED COMPACT 
COMMUNICATIONS RECEIVER 

20 
Gns. 

CarrLge 
Insurance > 

New, highly developed, extremely compact design. Veritone SR,150 has portable radio proportions and a D% performance comparable with many highly expen- sive, professional receivers. Frequency coverage is continuous from 540 Kc to 30 Mc/s in 4 bands, plus baudepread on Ham frequencies of 3.5, 7, 14, and 
28 Me/e. Features include: extra large, clearly marked dial, 8" meter. variable pitch BFO, noise limiter, built-in loudspeaker and extending rod antenna to receive all but most distant stations. Extras Include phone output lack, standby switch, etc. Size only: 130 x 5 it din. deep. Valve. 12BE6, 12AV6, 12BA6 and 5005 plus silicon rest. invaluable for D%er'e, marble band listeners, etc. Housed In handsomely finished metal case. Far 200/250 volts AC or DC Supplied with 128 -page "Wilde.. World Aside M Breads Iling Stalione." 

THE TESTMASTER 500 
E8.17.6 Post and Packing 2/6. 
Measures a wide range of voltage, 
current resistance and audio power with 
a sensitivity of 30,000 ohms/volt on D.C. 
and 15,000 ohms/volt on A.C. High 
grade components throughout with 1 
per cent tolerance resistors ensure a 
long, accurate -reading life. Ruggedly 
constructed, 33 microamp movement is fitted with positive, clearly marked 
dial. Shunte and multipliers are built round a specially designed low -resistance switch and printed circuit board, and range selection im made through a novel three pronged, rapid selection index knob. Size overall: 61 e 4} x 2/ in. deep. Supplied complete with leads and test prods, batteries and full instructions. Raagee-D.C. Volte: 0-0.25-1-2.5-10-25-100-250-500-1,000 at 30,000 ohms/volt. A.C. Volte: 0-2.5.- 10.25-100-250-500.1,000 at 15,000 ohms/volt. D.C. Current: 0-05-5-50-500 mA. 
and 0-12 amps. Resia:anoe: 0 -60K -6M -60M (350, 35K, 350K at midsrale. 

Decibels: -20 to +56.1B (OdB=1mW., 600 ohms.. 
Audio Out: Capacitor in series with A.C. volt range, 
Short Test: Internal humer. 

MAIL ORDER Sr ALL ENQUIRIES TO: DEPT. PW, 3-5 EDEN GROVE, HOLLOWAY, LONDON, 5.7. TeL NORth 8181/5 

LONDON: 
18 Tottenham Court Road, W.1. 
23 Tottenham Court Road, W.L 
309 Edgware Road, W.I. 
109 Fleet Street, E.C.4. 
162 Holloway Road N.7. 
9 Camberwell Church Street, 8.E.5. 
220 Edgware Road, W:2 

MUS 5929/0095 
MUSeum 3451 

PADdington 6983 
FLEet Street 5812/3 

NORth 7941 
RODney 2875 

PADdtngton 5807 

CROYDON: 12 Suffolk House George 8t. MWfielpa13250 
BRISTOL: 26 Merchant Street, Bristol L Tel. 20281 
LIVERPOOL: 52 Lord Street. Royal 7450 
MANCHESTER: 
20/22 Withy Grove, M/c 4. Blaekfriare 5379/5248 
SHEFFIELD: 125 The Moor. Sheffield 29993 
NOTTINGHAM: Eºetown House, Lincoln St. TeL 45889 

HIRE PURCHASE? 

CERTAINLY I 

Easy payment terms available 
on all kits and assembled 
equipment value £10 or more 
Let us have your enquir). 
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DESPATCH -TODA 
CE -LUXE RECORD PLAYER KITS 

Autochange 2 -tone 
Cabinets 17 x 15 z 
Sien. High lux 
loudspeaker. 8 watt famous make 
amplifier ready built. 
Quality output. Volume 
and Bass controls, All 
items fit 
together 
Parise tly. 
Special in- 
structions 
enable as- 
sembly in 
80 minutes 
only 5wires 
to join. 19 
months' guarantee. 
AUTOCHANOE KITS. Absolutely complete. 
B.S.R. Monarch £'10.19.6 P.P. 7/6 
Garrard "1000" £11.19.8 P.P. 7/8 
Garrard ATOO 916.10.0. ATOO 914.15.0 P.P. 7/0 
OR SEPARATELY 
Cabinet with board 14 z 181n. 28.9.6. P. P. 519 
8 watt amplifier with speaker 18.12.6 P.P. 8/8 
AUTOCHANGERS with LP/78 xtal piek ups. 
B.S.R.UA25 or ÚA14 Mono 99.19.6 P.P. 8/6 
Garrard "1000" Mono £0.10.0 P.P. 3/8 
Garrard AT50 £8.10.0: AT80 610.10.0 P.P. 5/6 
SINGLE PLAYERS with LP 78 Mal pick ups. 
H.B.R. Junior 18.7.8; B.8.R. 007 £4.17.8. P.P. 2/8 
GARRARD TRANSCRIPTIONS IPS5 £11; 
A70 £21; LAH80, £05; 401, £80. P.P. 5/9 each. 

6 MAX CHASSIS CUTTER 
Complete die punch Allen screw and key 

in. 1416 l-1}in. 181- lip. 22/6 
in. 1416 1}in. 181- tin. 3413 
in. 1516 I}in. 1816 2ygtn. 3719. 

in. 1519 Irin. 201- 2*in. 4413 
in. 181- Ilin. 2016 Ibn. sq. 31/6 

CRYSTAL MIKE INSERTS 
16in, dia. z tin.. 6/6; BM8 1 z tin., 7/6; 
ACOS MIC, insert 12ín. Ola. z /in. 8/6 
TANNOY CARBON MIKE complete, 5/6 

Coils Wearite "P", 41-; Osmor "Q" from 41-. 
Rep. DRR2 L. & M. with reaction. 4/6. 
Ferrite Aerials Valve. M. 8/g;r M.L.. 12/6. 
Ferrite Aerials. L. & M. fotransistor/ 
circuits. OSMOR, 101-. V4EY RAD, 12/6. 
Ferrite Rod 8 x tin., 6 x 01n.. 6 x i/lain.. 3/- ea. 
H.F. Choke, g/9. Osmor QCI. 6/9. 
Test Prods, 4/6 pr. Set Trim Tools, 31-. 
Neon Maine Tester Screwdriver, 5/-. 
Multicore Solder, 8d. yd. Dispenser, 2/8. 
VALVE HOLDERS, Int. Oct. 64. Maeda Oct. M. 
870, BOA, BOG BSA, Od.; B70, BOA Cans, 11, 
Ceramic I.O. EF90, B07 BOA, 1/-. Valve plugs 2/8. 

MOVING COIL MULTIMETER TK 20a 
0-1000v. A.0/D.C. ohms. 0 to 100k. etc.. 47/6. 
MOVING COIL MULTLMETER FPIOK 
0-1000v. A.C./D.C. ohms 0 to 3 meg. etc. 79/6. 
MOVING COIL MULTIMETER EP2OK 
0-2500v. D.C. 0-1000v. A.C. 20.000 ohms per 
Volt. 0 to 6 meg. 50 Microamps. 99/6 
MOVING COIL MULTIMETER EP8OK 
0-1200 D.C./A.C. volts. 30.000 ohms/v. (D C 
0-l0meg. 23 microamps. Full scale. Decibels 
-10 to +23dB. 132/6 

I.F. TRANSFORMERS 7/6 Pair 
485 K/c Slog Tuning Miniature Can, 3 z lids. dia. 
High and : ' od band width. Data en ' Red. 

Three Wavebands. Five Valves ECH81. 
Long, Med., Short EFB9. EBC81, EL84, EZ80. 
12 -mouths guarantee. A.C. 270/250,. Ferrite 
Aerial, 5 watts, 8 ohm. 131M. z lin. high z hic. 
deep. Dial size 18 z 4m, horizontal working, 
Aligned, calibrated. Chams isolated from mains, 

BRAND NEW 69.19.6 Carr. 5/6 
Matched 'seekers 10 s Na., 22/8; 18 z Sin., 49/ - 

VHF -FM RADIOGRAM CHASSÌS 216.10.0 
With Long and Med. Wavebands, 151n. z 7in. z Wa, 

Y?-PHONE-R.C.S.! 
NEW ELECTROLYTICS FAMOUS MAKES 
TUBULAR TUBULAR CAN TYPES 
11350v 2/- 100/25v 21- 8/600, 9í- 

6/850. 2/8 250/25v 2/6 161600, 121- 
4/850v 2/8 500115v 2/8 16+18/500, /8 
8/450v 2/8 2000/50v 11/6 82+82+821850v 8/- 
16/450v 8/- 8+8/450v 3/6 82+32/450v 6/- 
82/450v 3/9 8+18/450, 8/9 60+50/350v 71- 
26/26v 1/9 16+16/450v 413 64+120/350v 11/8 
50/60v 2/- 52+32/450v 4/8 100+200/275v 12/8 

PAPER TUBULARS 
850v. 0.1 Od.; 0.51/9; 1 mid, 8/-; 2 mPd, 150v. 8)- 
500x. 0.001 to 0.05 Od.; 0.1 11-; 0.25 1/9 0.5 we, 
1,0009 0.001, O.002'ì 0.0033, 0.0047. 0.111, 0.022. 
1/6; 0.047, 01, 2/-. 0.22, 0.47, 81-. 
2,0001. 0.005, 0.01 0.02, 2/6; 0.06, 8/9 
Sub -Min. 0.001, 0.008, 0.01. 0,02, 0.04, 0.05, 0.1 1/ - 
Sob -Mm. Eleotrolytics 1. '2, 4, 5, 8, 16, 25. 89 50, 
100, 500, 1,000 mId, 15v. 2/6. 1.000 mFd, 50v. 7/6 

SILVER MICA (tolerance 10'1, 2.2 tu 47p8. 1/-; 
ditto 1°f, 50 tu 800 pF, 1/-; 1.000 to 2,000 pF, 1/9. 
CERAMICS 500v., IpF to 0.01 told. Od. each. 
TWIN GANGS. "0-0" 208 pl' + 176 ph', 10/6; "0" 
363 pF min.. 10/-; 500 pF standard with trimmers 
9/O; midget with trmmere, 9/-; 500 pF slow motion, 
standard, 9/-; small 's -gang 500pl, 19/9. Single 
"0" 365 pF, 7/8. SHORT WAVE. Single 10 pl 
25 pF 50 pF', 7,5 ph', 100 pF. 150 pF, 5/6 each. 
Can he ganged together. Couplers 9d. each. 
TUNING AND REACTION. 100 pF, 300 pF, 500 pF. 
8/6 each, solid diclectnc TRIMMERS Compression 
ceramic, 30, 50, 70 pl. 9d.; 100 pF 156 pl., 1/3 
230 pr, 1/6; 600 pl, 770 pF, 1/8. 
HEADPHONES. 2,000 ohms, 12/9; 4,000 ohms. 15/-. 
EL34 Transformer De Luse, Push -Pull 30w., 90/, 
ELM (510) Ultra Lnear Posh -Pal, 10w. 49/6. 
10w. Multi -ratio Posh -Pall, 18/8. ELM 8-81. 25/, 
Standard Pentode, 5/6. ELL80 o. .t. 12w. 95 - 

TRANSISTOR MAINS 
ELIMINATOR PPI-6v. PP9-9v. 29/6 
DOUBLES 42/6. P11+011, PP9+FPO, P111 
141+40) Size an Batteries. Aleo min. 0v. 19/0 

WEYRAD P50 COILS 
Ferrite aerial 12/6; Osc. P50/lAC, 5/6; 1st 
and 2nd LF. P50/2CC, 5/7 each; 3rd I.F. 
P50/3CC, 6/-; Driver Trans-LFDT4, 9/6. 
Printed Circuit 9/6: 35 ohm Speakers. 5in. 
17/6; 6x4in, 211-. Hook 2/-. 3 ohm OPT 10/6 

NEW MULLAnD TRANSISTORS 
Holders 1/3; 0A81. 3/-; 0071, 6/-; 0072, 7/8; 
OWL 7/8; AF115, 10/6; AF114, 11/-; 0C44, 9/-; 
0C45. 8/-; 00171, 9/-; 0C170. 8/8: AF117, 
146; 0228, 12/6; ORP12, 12/6, 
SILICON RECTIFIERS. 0A210 500mA, 200v., 5/8; 
BY 100 550 mA 400v.. 10/-. 

PAINS MRAN6FORMERS. Postage 2/- each. 
STANDARD 260-0-200; SOmA, 6.3v., 3.5a., 
tapped 4v., 4a. Rectifier 6.3v., 1. 6v. 
2a., or 4v. 2a. 2ßl-; ditto 350-0-350 29/8 
MINIATURE 200v., 20mA, 6.5v., la. 10/8 
MIDGET 220v., 45mA., 6.3v., 2a. 15/8 
SMALL 300-0-800 70mA., 6.3v., 4a. 19/8 
E.M,I. 250.0.280, 100rA, 6.1v, 3.5a, 6.3v, lia 17/ - 
HEATER TRANS. 6.3v., 10., 7/6; 6.3v. 4a. 10/6 
Ditto, tapped 1.4, 2 3. 4, 5. 6.3v., 11a. 8/8 
GENERAL PURPOSE LOW VOLTAGE l anrr. 
3 4, 6, 6. 8, 9, 10, 1.2, 15 18, 24 50v. 25/- 
i amp. Vereine. tape and l' taps up to 60 v. 29/8 
AUTO TRANSFORMERS. 230.110v., 60w. 19/- 
0-115, 200, 250. 240e'. 1.50w. 25/-; 500w. 82/8 
MOLLARD "610" Rains Transformer 3318 
TRANSISTOR 9v., BOeeA.. It x 19 5 lin. 7/6 

b B- TIS C. ¡ pare 2/óe0. 
RECORDING TAPES `Spools 
LP Sin. 900Pt. 11/6 DP 51n. 1200fí. 18/6 
LP Min. 1200ft. 14/6 DP 5tln. 1800ft. 24/6 
LP 7In. 190011. 19/6 DP lin. 2400f 0. 29/6 

Volume Controls 80,12E COAX 
Linear er Log Tracks. 
Long spindles, Midget 
5 K ohm» to 2 Meg. 
LO. 8/-. D.P. 5/- 

ocml-ate spaced ün. 

0 / yd8 
yds. 

º5- 6d, , 

Ideal 822 lines U.H.F. 
Stereo L/8 10/8; DP, 14/6 Low lose 5dB 
1m log+1m A/log. 716 10011.500 MO I I6yU. 
TELESCOPIC CHROME AERIALS, 12 to 33m., 8/8 
TRIPLEXERS Bands I, run, 12/0. COAX PLUGS 1/ - 
LEAD 800KET8, 2/-; PANEL SOCKETS. 11-. 
OUTLET BOXES (Surface o. lush). 4/- each. 
BALANCED TWIN FEEDERS, Od. yd. 80 or 300 ohm 
TWIN SCREENED, 1/8 per yard, s0 ohms only. 

THE "INSTANT" BULK TAPE 
ERASER AND RECORD HEAD 
DEMAGNETIZER 200/250v. A.G. 351 - 

RETURN OF POST DESPATCH 
P.P. Charge 116 Full List II- C.O.D. 216 extra 

March, 1966 

BAKER LOUDSPEAKERS - 
HANDMADE BY CRAFTSMEN 

HIGH FIDELITY 
MODELS 

121n., 15w.. STALWART 
8 or 15 ohms. 45-18,000 
ann., 12.000 Imes. Base 
ree. 45 999 £5.5. 
12m., 10w. DE LUXE 
Foam Cone Suerouud, 
25-16,000 0.2.0., 14,001 
lines. Base ree. 85 c.o.s. 
Remarkable value. £9. 
12in.. 20w., SUPERB 
Aluminium Drive, Foam 
tone Surround 20-17,000 
a.Pe., Base res. 22 o.P.s. 
Unbeatable value. £15 

GROUP MODELS FOR VOCALS 
BASS. LEAD and RHYTHM GUITARS 
Frequency response 30-10.000 c.p.e. 
Voile Cole 15 ohms. heavy Duty outputs. 
"GROUP 25" 12in. dia., 25w., 12,000 lines 5 ens. 
"GROUP 35" 12in. dia., 85w., 14.000 lines 81 gas. 
"GROUP 50" 15in. die.. 50w. 17.000 lines 19 gas. 

LOUDSPEAKERS P.M. 3 OHM FAMOUS MAKES; 
liu.. Sits., 7 x 41n., 15/8 each. Mu. 17)6. 

10 x fon., 22/6; 
Irin.ß8n 

31n.. 21/-; 
Q51e 

h 2,135/): 
EMI 13 x Bin. ceramic, double cone, 8 or 150 45/, 
WAVE -CHANGE SWITCHES, 2 p. 2 -way or 2 p. 
6 -way; 3 p. 4 -way or 1 p. 12 -way; 4 p. 2 -way or 4 p. 
3 -way, 8/6 each; 8 p. 4 -way. t wafer, 8/6. 
WAVE -CHANGE "MAKITS" available. I p. 12 -way, 
2 p. 6 -way, s p. 4 -soap 4 p. 3 -way 6 p. 2 -way. Kit 
Price: I wafer 8/8;' -''-wafer 1216; 3 wafer 18/-. Extra 
wafers 3/0 each, entra icing +oak= 2/- extra. 
TOGGLE SWITCHES s.p. 2'-, d.p. 3/6; d.p.d.t. 4/-. 

. RADIO BOOKS 71C (P.P. 9d.) 
\'alors, Diodes, Transistor enuiv.. 10/6 
Transistor Audio Amplifier %Ianual 8/ - 
Shortwave 'Transistor Receiver 5/ - 
Beginners' Modern Transistor Sets 7/6 
Sub -miniature Transistor Receivers 5/ - 
Boys' Book of Crystal Sets .. .. 2/6 
' W.W." Radio Valve Data .. . 7/6 
High Fidelity Speaker Enclosure 51 - 
TV Fault Finding .. .. .. 6/- 
Mullard Amplifier Manual .. 8/6 
Valve Guide, Books 1, 2. 3. 4 or 5 5/- ea. 
Practical Radio Inside Out.. . 4/6 
Transistor Chmmunication Sets .. 6/ - 
Transistor Controlled Models .. 7/6 
International Radio Station: .. 2/6 

ACE SOCKETS. Standard 118, closed circuit 4/6. 
:rundig type 3 -pin 1/3; Standard Lead Type 6/-. 
'homo Pinge 1/-. Socket 1/-. Banana Plugs 11-. 
ACK LUGS. Screened 3;-. Grundig 3 -pin. 8/6. 

BULGIN NON -REV. PLUGS and SOCKETS. P74. 
-pin 4)3; P73 3 -pin 4/8; P194 6 -pin O/8; P466 15/8. 

RESISTORS. Preferred values. 10 ohms to 10 meg. 
w.,1 1 20% 4d.; 11 w., 6d.' 2 1/-. 

HIGH STABILITY 1 w., 1% 2/-. AR Velnee. 
0 ohms to 30 meg. Ditto 2 % 10 ohms to 22 meg., 9d. 
5 watt l 0.5 to 8.2 ohm 3 W r 1/8 
0 watt} WIRE -WOUND RESISTORS < 119 

15 watt JJJ 10 ohms -6,800 ohms 2/- 
0 K., 10 K., 25 K., 111 w. .. 31- 

MA)NS DROPPERS Midget. With sliders. 0.9a 
1 K.. 0.2a. 1.2 K.. O.10a.. 1.5 K., 0.1a., 2 K., 5/ - 

ch, Line lord 100 ohmo ft., 3 -way, 1/- ft. 
Wirew000d Ext. Speaker Controls 100 8/-; 200 6/6. 
WIRE -WOUND POTS 8 WATT. Miniature TV 
Types. All values 10 ohm» to 25 K., 3/- each, 30 K., 
4/-. (Carbon 30 K to 2 meg., 8/-). AN with knob. 
WIRE -WOUND POTS 4 WATTS. Long ins. Spindle. 
Value 50 ohms to 50 K., 6/6; 100 K., 7/6. 
SPEAKER FRET Tygan various colour.. 521n. wide 
from 10/- ft.; 261n. wide from 5/- ft. Samples B.A.R. 
EXPANDED METAL Gold or Silver 72 x 121n., 6/-. 

ARDENTE TRANSISTOR TRANSFORMERS 
03035 7.3 CT.1 Push -Pull to 3 ohms output 111- 
00084 1.5:1 C.T. Push -Pull Driver 11,- 
D3658 11.5:1 Output 3 ohms. 11/-; D1001, 1E1 - 
D289 4.5:1 Driver, 11/8; D240 P.6:1 Driver. 1116 
TRANSISTOR POTS 5 K Switched VC1545 5/8 
SUB -BIN EARPIECE Xtal or Magnetic 7/6 
SUB -MIN JACK AND PLUG 2.5 or 3.5mm. 3/8 pr. 

TV REMOTE CONTROL toe Philips 19TG111A, 
121A, 125A, 142A, 23TG111A, 113A, 121A, 131A, 
Cousue CT1910A. 21A, CT231CA, 21A, 81A. 
Stella ST1038A. 89A, 43A, 53A. Plug in with lltt. 
7 -way cable, 3 DP switches, dual pot., volume and 
brightness. OA81 diode, eta. etc. List 8 gee. 
New bored. OUR PRICE 12/8, poet tree. 

Blank Aluminium Chassis. 19 a.w.g., 4 »Ida, riveted 
corners, lattice fixing holes, 21m, sides, 7 x 41n., 5/6, 
9 x 7in., B/C; 11 x 71n., 7/5; 13 x ß1n., 9/8; 14 x 
12/8; 15 x 14)n., 15/-; 11 x 3m., 8/8. 
Panels 19 e.w.g. 12 x 121n., 6/6; 14 x 3m,. 4/6; 12 z 
Sin., 3/6; 10 x lin. 2/9; 8 x 6in.. II-; 6 s 4m., 110. 

RADIO CGIVIDENENT SPECIAL 
3W7E 

SWT 

HIRTOOT 
HOA 

Written guarantee with every purchase (Export: Send remittance and postage, no C.U.U.) Buses 133, 68 pus door. S.R. Stn. Selhurst 

01. 

www.americanradiohistory.com

www.americanradiohistory.com


March, 7966 PRACTICAL WIRELESS 925 

.INCREASE. 

:`YOUR 

KNOWLEDGE 

CHOOSE THE RIGHT COURSE FROM: 
RADIO AND TELEVISION ENGINEERING, 
INDUSTRIAL TELEVISION, RADIO AND 
TELEVISION SERVICING, ELECTRONICS, 
COMPUTERS AND PROGRAMMING 
ELECTRONIC TECHNICIANS, SERVOMECH- 
ANISMS, TELEMETRY, COLOUR TV, 
INSTRUMENTATION, AND PRINCIPLES OF 
AUTOMATION. 

ALSO EXAMINATION COURSES FOR.: 
Inst. of Electronic and Radio Engineers 
C. & G. Telecommunication Techas' Cert. 
C. & G. Supplementary Studies 
R.T.E.B. Radio/TV Servicing Cert. 
P.M.G. Certificates. Radio Amateurs' Exam. 

LEARN AS YOU BUILD 
Practical Radio Courses: Gain a sound knowledge of 
Radio as you build YOUR OWN 5 -valve superhet 
Receiver and Transistor. Portable Signal Generator 
and High Quality Multitester. At the end of the course 
you have invaluable practical equipment and a fund of 
personal knowledge and skill. ICS Practical Radio 
Courses open a new world to the keen amateur. 

L 

RADIO 

TELEVISION 

ELECTRONIC 
ENGINEERING 

MEMBER OF THE ASSOCIATION 

OF BRITISH CORRESPONDENCE COLLEGES 

THERE IS AN ICS COURSE FOR YOU 

Whether you need a basic grounding, tuition to coma 
plete your technical qualifications, or further special- 
ised knowledge, ICS can help you with a course 
individually adapted to your requirements. 
There is a place for you among the fully -trained men. 
They are the highly paid men-the men of the 
future. If you want to get to the top, or to succeed 
in your own business, put your technical training in 
our experienced hands. 
ICS Courses are written in clear, simple and direct 
language, fully illustrated and specially edited to 
facilitate individual home study. You will learn in 
the comfort of your own home-at your own speed. 
The unique ICS teaching method embodies the 
teacher in the text; it combines expert practical 
experience with clearly explained theoretical training. 
Let ICS help you to develop your ambitions 
and ensure a successful future. Invest in your own 
capabilities. 

FILL IN AND POST THIS COUPON 
TODAY 

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

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

OCCUPATION AGE 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Dept. 170,1 NTErtTEXT H OUSE, PARKGATE RD, London SW I I 

3.66 

7 
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".r. . amazed at volume and 
performance ...has really come 
up to my expectations." 
S.G. Stockton-on-Tees. 

8 stages -6 transistors 
and 2 diodes 

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

Wonderful reception of B.B.C. Home and Light, 208 and 
many Continental stations. Handsome leather -look pocket 
elm case, only 8f x 31 x Min. approx. with gilt speaker grille 
and supplied with hand and shoulder straps. 
Parts Price List and Total cost of all £3.9.6 P. & P. 

easy build plans 2/- parts now only 316 
(FREE with kit) 

NOT BUILD ONE OFOU r 

PORTABLE TRANSISTOR 
RADIOS... 

BACKED BY OUR SUPERtAFTER "SALES')S.E:;RV.ICE 

All components used in our 
receivers may be purchased 
separately if desired. Parts price 
lists and easy build plans avail- 
able separateiy at prices stated. 
Overseas post 10/-. 

FIRST FOR QUALITY, PERFORMANCE & PRICE! 
NEW ROAMER SEVEN Mk IV 

7 WAVEBAND PORTA.3LE OR CAR RADIO 
Amazing performance and specification * Now with PHILCO MICRO -ALLOY R.F. TRANSISTORS 
FULLY TUNABLE ON ALL WAVEBANDS 0 9 stages -7 transistors and 2 diodes 

Covers Medium and Long Waves. Trawler Band and three Short Waves to approx. 15 metres. 
Push-pull output for room filling volume from rich toned 7' x 4' speaker. Air spaced 

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

The perfect portable and the ideal car radio. (Uses PP7 batteries available anywhere). * EXTRA BAND FOR EASIER TUNING Total cost of parts now only £5.19.6 P. & P. 

OF PIRATE STATION3 etc Parts Price List and easy build plans 31- (FREE with kit) 516 

MIELODYY 

POCKET FIVE 
7 stages-S transistors anis 2 diodes 

Covers Medium and Long 
Waves and Trawler Band, a 
feature usually found in 
only .he most expensiv_ 
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 23ín. moving coil speaker, built Into attrac ive 
black case with red speaker grille, Size 5h x lb x 3hin. (Uses 
1289 battery available anywhere). 
Parts Price List and easy build plans 116 (FREE with kit) 
Total cost of all 
parts now only 42 6 P. & P. 3/, 

NEW ROAMER SIX 
I.OW WITH PHILCO MICflC-ALLOY K.F. 1kANSISTOR> 

6 WAVEBAND ! ! 

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. Sensi- 
tive ferrite rod aerial and 
telescopic aerial for short 
waves. Top grade transis- 
tors 3 -inch speaker. 
handsome case with gilt 
fittings. Size 7I x 51 x 11tH. 
Carrying strap 1/6 extra. 

`EXTRA 
BAND FOR EASIER TUNING OF LUX, ETC. 

Parts Price List and 
easy build plans 21 - 
FREE with kit) 

Total cost of al £3. 19.6 P. & P 
parts now only 7 316 

New TRANSONA 
FIVE"Home, 

Light. A.P.H. 
Lux. all at good volume." 

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

Fully tunable over Medium and Long 
Waves and Trawler Band. Incorpor- 
ates Ferrite rod aerial tuning con- 
denser. volume control, new type fine 
tone super dynamic 21ín. speaker etc. 
Attractive case. Size 61 x 4h x ilia. 

with red speaker grille. (Uses 1289 battery available anywhere.) 

parts now only 
Total cost of all 42/6 P. & P. Parts Price List and easy build 

316 plans 21- (FREE with kit) 

TRANSONA SIX 
e 8 stages -6 transistors and 2 

diodes 
This is a top performance receiver 
covering full Medium and Lone 
Waves and Trawler Band. High-grade 
approx. 3in. speaker makes listening 
a pleasure. Push-pull outpút. Ferrite rod 
aerial. Many stations listed in one even- 
ing including Luxembourg loud and 
clear. Attractive ease In grey with red 
grille. Size 61 x 41 X Il!h. (Uses PPS 
battery available anywhere.) Carrying 
strap 1/- extra. 

Total cost of all 59/6 P. & 
P. parts now only 316. 

Parts Price List and easy build plans 116 (FREE with kit) 

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 R.F. Stages, push-pull output. 
3in. speaker (will drive large speaker). Size 7Ir x 5I x Min. (Uses 9v 
battery, available anywhere.) 
Total cost of all £3. 19.6 P. & P Parts Price List and easy 
parts now only 316 build plans 21- (FREE 

with kit) 

RADIO EXCHANGE CO 
61, HIGH STREET, BEDFORD 

Telephone: Bedford 52367 

Callers side entrance earratts Shoe Shop open 3-5 o.re. Sets 10-12.30 p.m. 
i.,...h: -.K 
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CCM CA/.. 
MAIL ORDERS TO: 
102 Henconner Lane 
Bram ley, Leeds 13 

Terms: C.W.O. or C.O.D. No C.O.D. 
under LI. Postage 2/9 extra under C2. 
4/6 extra under C5. Trade Supplied. 
S.A.E. with all enquiries please. 
Personal shoppers welcome at any 
branches below. Open all day Satur- 
day. 

BRADFORD 10 North Parade. Tel. 
(Half -day Wed.) 25349 
14 Lower Castle Street 

BRISTOL (Half -day Wednesday) 
Tel.: 22904 

BIRMINGHAM 30/31 Gt. Western 
Arcade, opp. Snow 

Hill Station. CENtral 1279. No half -day 

DERBY 26 Osmaston Rd., The Spot 
(Half -day Wed.) Tel.: 41361 

DARLINGTON t House Wy ds(Half-day 
Wednesday) Tel.: 68043 

EDINBURGH (33 Half- (Half-day 
Street, 

d.) 

GLASGOW (No 
Argyle St. 

4158 
HULL 51 Savile Street (half -day 

Thursday) Tel.:20505 
LEICESTER 32 HighStreet (Half - 

day Thurs.) Tel.: 56420 
LEEDS 5-7 County (Mecca) Arcade 

(No half -day) Tel.: 28252 

LIVERPOOL 73 Dale St. (No half - 
day) Tel: CENtral 3573 

238 Edgware Road, W2 
LONDON (Half -day Thursday) 

Tel.: PADdington 1629 

MANCHESTERNew 

large store. 
(No half -day) 

60A -60B Oldham St. Tel.: CENtral 2778 

MIDDLESBROUGH Wednesday) 
106 Newport Road. Tel.: 47096 
SHEFFIELD 13 Exchange Street 

Castle Market Bldgs. 
Tel.: 20716 (Half -day Thursday) 

ARMSTRONG, TRUVOX, LEAK, 
QUAD, ROGERS, LINEAR, W.B., 
FANE, WHARFEDALE, GOOD - 
MANS, GARRARD, GOLDRING, 
GRAMPIAN, LUSTRAPHONE, 
SHURE, RESLO, TANDBERG, 
FERROGRAPH Products stocked. 
Usual credit terms available. 

INTRODUCING A NEW RANGE OF 
AUDIOTHIN6 'PETITE' MINIATURE 
Size only 101 x 51 x 71in. Rating 8 watts. Frequency range 45-20,000 
c.p.s. Cabinet beautifully finished 
in Teak (light) or Walnut (medium). Fitted specially designed Heavy cast 5in. speaker with large pole 
Pieces, extra long voice coil and rubber surround. Impedance 3 ohms or 15 ohms. 

HIGH FIDELITY LOUDSPEAKER UNITS 
The AUDIOTRINE MINI -TEN 
Size only 111in. High, 6in. Wide, Min. 
Deep. Rating 10 watts. Impedance 
15 ohms. De luxe Teak or Walnut finished cabinet acoustically lined Heavy cast 5in. Bass speaker with extra high flux density ceramic magnet and rubber surround giving 
low fundamental resonance. Choke/ Capacity Cross -over and Tweeter. 

I Really astounding performance. Frequency Or Deposit 27/- and 9 monthly range 45-20,000 '2 fs Gns. of 17/10 (Total £6.7.6). $Gns I Or Deposit £2 and 9 monthly 2 
Carr. 7/6 I Payments 27/9 (Total 811.9.0) Carr. 8/6 

The GLOUCESTER IThe BRONTE 
Handsome "slimline" cabinet, acoustically I Handsome cabinet of modern styling. lined. Size 24ín. High, 20ín. Wide, 65in.deep. Acoustically lined and finished Teak or Finished light teak or medium walnut. 1 Walnut. Size 22ín. High, 15ín. Wide, 61ín. 12in. high flux 12,000 line speaker, Deep. Fitted Wharfedale Super 8 Cross -over unit and Tweeter. 
Rating 10 watts. Smooth response 
40-20.000 c.p.s. Impedance 15 ohms. 
Or 

monthly payments 11 Gns. 
24/8 (Total 812.18.(1). Carr. 15/ - 
The DORCHESTER 
Attractive cabinet in luxurious Teak or Walnut finish. Acousti- 
cally lined. Size 24in. High, 15ín. 
Wide, 65in. deep. Incorporating 
specially designed 10in. Heavy cast speaker with massive 2m. pole 
pieces and dial cone with rubber surround. Frequency response 20-20,000 c.p.s. Rating 
15 watts. Impedance 15 ohms. 15 Gns. Or Deposit 48/- and 9 monthly 
payments 33/- (Total £17.7.3). Carr. 15/ - 
FAN E HEAVY DUTY H I -FI SPEAKERS 
12" 20 watt. Type 122/10. Post 5/6. Only 5 Gns. 
TWEETERS R.A. 3 ohm 2519 15 ohm 25/9 

SCOOP PURCHASE OF HIGH QUALITY 
RECORD CHANGERS Carr. 5/6 

Brand new Garrard 3000 LM. I 
ek Gns. Very latest model. Normal 

Retail price approx. £12.15.0. 
Heavy Turntable, Sonotone 
Low Mass Stereo/Mono cartridge. Fully guaranteed. 

RSDD Speaker, with Roll sur- round and dual cone. Rating 6 watts. Impedance 15 ohms. 
Or Deposit 39/- and 12 Gns. 9 monthly payments 
28/10 (Total 814.0.6). Carr. 15/ - 
The STANWAT 
Attractive contemporary styled cabinet finished Teak (light) or Walnut (medium). Acoustically 
lined. Size 24ín. High, 20ín. Wide, 
611n. Deep. Fitted 12ín. high flux 
Bass speaker with rubber surround 

giving extremely low fundamental resonan- 
ce and high sensitivity. The smooth fre- 
quency response 20.20,000 c.p.s. is achieved by addition of high flux tweeter and choke/ capacity cross -over system. Rating 20 watts. Impedance 15 ohms. 
Or Deposit 3 gns. and 12 191 44, monthly payments 32/6 2 (Total 822.13.0). Carr. 17/6 

AUDIOTRINE HFI00D 10in. 
15 Watt HI-FI Loudspeakers 
Heavy cast construction. 
Dual cone. Smooth frequen- 
cy response 20-20,000 c.p.s. 
Speech coil 3 or 15 ohm. 
Exceptional f.á.15.0 value at 

Carr. 5/9 

R.S.C. 4/5 WATT AS HIGH GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the home small club, etc. Suitable for all crystal or ceramic P.U. heads and practically all "mikes". Separate Bass and Treble controls giving "lift" and "cut". Hum level 71dB down. Negative Feedback 15dB. H,T. of 300v. 25mA and L.T. of 6.3v. 1.5a. available for supply of Radio Tuner or Tape Deck pre -amp. For A.C. mains 200-250v. Speaker output 3 ohms. Kit is complete In every detail with fully punched Hammer finished chassis, point-to-point wiring diagrams and instructions. Exceptional value 

Ian.eAgm or assembled ready for use 25/- extra, plus 3/6 carp., deposit 22/8 and 5 monthli payments of 22/6 (total £6.15.0) for assembled unit. 

R.S.C.SwPIEIe/SWIf/AMPL/F/ER R.S.C. SuPiER30STERED,gIMPIiFíER 
FULLY TRANSISTORISED 200/250v. A.C. 

I ' 
..ODD ' A DUAL CHANNEL VERSION OF THE Mains Operation. WE PROUDLY IN'T'RODUCE TM, SUPER 15. Employing Twin Printed Cir- OUTPUT 10 WATTS R.M.S. into 15 ohms. COMPLETELY NEW UNITSWITH I cuits. Close tolerance Ganged Pots. Matched OUTPUT 15 WA'I'TS R.M.S. into 3-4 ohms. I TECIINICAL SPECIFICATIONS Components. Maximum Instantaneous Peak Power Out- COMPARING MORE THAN FAV- I CROSS -TALK: -52dB at 1,000 c.p.s. put 28 watts. I Oil RA I : I,Y WITH SIMILAR AMPLI- CONTROLS: 5 position Input Selector, Bass PRINTED CIRCUIT CONSTRUCTION. 

I 
-ERN 'LT 2-3 TIMES THE COST, I Control, Treble Control, Volume Control. LATEST MULLARD TRANSISTORS- - - - i - - Balance Control, Stereo/Mono Switch, Taps AD149, AD149, OC127Z, 0081Z, OC44, - 

P I 
0C44, OC81Z, 0C44, 

OSITION INPUT SELECTOR 
AC107. 

SWITCH EQUALISATION to Standard R.I.A.A. and C.C.I.R. Char- acteristics for Gram and Tape Heads. FULL TAPE MONITORING FAC- ILITIES. 
SENSITIVITIES: Magnetic P.U. 4 
mV. Crystal or Ceramic P.U. 400 mV. Microphone 45 mV. Tape Head 
2.5 mV, Radio/Aux or Ceramic P.U. 110 mV. Above facilities, etc.. except for Gang - FREQUENCY RESPONSE: 20-20,000 c.o.s. NOTE. Rated output ing and Balance Control, apply aleo to TREBLE CONTROL: +15dB to -14dB at figures are given In R.M.S. and not speech Super 15. 10 Kc/s. and music or I.H.F.M., otherwise we could THESE UNITS ARE EMINENTLY BASS CONTROL: +12dB to -15dB at 50 c/s. obviously quote much higher outputs. SUITABLE FOR USE WITH ANY HARMONIC DISTORTION at 10 Watts MAKE OF PICK-UP OR MICRO- R.M.S. 1,000 c.p.s. 0.35... IIUll LEVEL: -75dB. PHONE (Crystal, Ceramic, Magnetic, Moving Coll, Ribbon) NEGATIVE FEEDBACK: 52dB. CURRENTLY AVAILABLE REGARDLESS OF THE Cogaplete Kit of parts with full constructional 1 Carr. COST. SUPERB SOUND OUTPUT QUALITY CAN BE details and point to point wiring diagrams. 10/- OBTAINED BY USING WITH FIRST RATE ANCILLARY If preferred printed circuit can be supplied with Z GNS. EQUIPMENT. All required parts, point to point parts soldered in and tested for 21/- extra. wiring diagrams and detailed instructions. Cart. 
Attractive Walnut or Teak finished cover 6 Gns. 1 Carr. If required printed circuits can be supplied with GGMH. or Deposit 19/- and 9 monthly payments 13/2. Total age 12/6 appropriate components assembled, soldered and 86.17.6. Or unit factory built and tested, complete GNS, tested for 2 Gns, extra. with Cover and with our usual 12 months guarantee. Terms: Deposit 6 gns. & 9 mthly payments 36/6 Total 222.14.6. Or Deposit £3.2.0 and 9 monthly payments 43/3. Total £22.11.3. Attractive Walnut or Teak finished cover 6 gns. or. Deposit 19/ - ALL COMPONENTS ETC. ARE OF A HIGH STANDARD &9mthlyDayments13/2Tota1£6.17.6.Orunitcom Carr. AND 
TURERSPPLIED BY LEADING BRITISH M O.E 

ter 
F C- 
leaflet. DeposRQ4.12.0&12mth1yD'mentts46/.To abtal£33$0 GINS. 

INPUT SOCKE Saine (Matchedh Pairs) 
(1) Magnetic P.U. (2) Ceramic or Crystal P.U. (3) Radio/Aux. (4) Tape Head/Microphone. 
Operation of the Input Selector Switch assures appropriate equalisation. 
Rigid 18 s.w.g. Chassis. Size approx. 12' Wide, 3" High and 8' Deep. Attractive Facia Plate and Matching Knobs. Neon Panel Indicator. 
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R.S.C. 

Hued 
Ing 

FREQUENCY 
HUM 
SENSITIVITY: 
HARMONIC 

STEREO 

-,R . >., 
ek:': .,,; ,. 

on a current 
valves ECC83, 

RCL86 ZULU, EZ81. 

RESPONSE 
LEVEL 65dB 

5 millivolt. 
DISTORTION 

20/HIGH 
PROVIDING 
PUSH-PULL 

It. 

. 

fl .... .aa>» 
.- 

Mallard design and employ- 
ECC83, ECI.88, EOL86. 

Send S.A.E. for leaflet. 

±2dM. 80-20,000 cps. 
down. 

maximum. 
(each channel) 0.2%. 

FIDELITY AMPLIFIER 
10/14 WATT ULTRA LINEAR 
OUTPUT ON EACH CHANNEL 

SUITABLE for "MIKE", GRAM. RADIO or TAPE. 
* Poor -position tone eompenution and 

Input Selector switch, * Will amplify direct from Tape Heads. 
* Stereo/Mono switch so that peak monaural 

outpºt of 28 watts can be obtained. 
* Separate Base "Lilt" and "Cut" and treble 

"Lift" and "Cut" controls * Neon panel indicator. 

* Handsome Perspex Froºtplata. 
Output traºormeeo ere high -quality aetlonaliy ef 
wound to required specification. ,Output matching 
for 8 and 15 ohm epeakere on eachCarr. 12/8. 
channel. Complete.etut part. with 

4 
I Gns. point-to-point Ong diagrams 

and inetruct(ona or Factory assembled, tweed and 
supplied with our usual 12 months guarantee for 

18 Carr. 12/6 or DEPOSIT 57/- and 9 monthly 
ONE. payment. of 89/10 (Total 880.15.6). 

AU INTTSNE 
CORNER 

e aledpodnui veneered 
finish. Pieaehre lealen- 
SIINIOR YODEL. For 
up to 81n. ape r. 
Approx. 20 z 11 49 9 z gin. Carr. 8/6 
STANDARD MODEL. To 
take up to 10ía speaker. 
Sim 27 a 18 x l8in. 

5 Gns. Carr. 7/6. 

SENIOR MODEL To 
take up to 121n. speaker 
and with Tweeter cutout. Sloe 
z 151n. (Recommended for uee 
speaker system.) 
Terme available. Carr. 

CONSOLE 

a. 

.. 
A 

80 approx. 30 z 
with Audiotrine 
8/e. 8 G ns. 

AUDLOTRINE HI-FI LOUDSPEAKER 
ENCLOSURES All types of aliments modern 
...Stalin" design aeoºstioslly lined in alternative 
finishes of light teak or medium walnut 

säBPpeker.d 
for 

p`81:e22i`ßcnl5ln`hmAe 

Or Deposit 18/- £5.15.0 
and 9 monthly Carr. 7/6 
payments 12/8 (Total 26.8.8). 
8E10 For loin. High Fidelity e¢' F 

Speaker with provision for 
tweeter. Especially recom- 5 
mended for use with Audiotrine e n 

.e 

HF1OOD speaker. Size 2410. \ 
high. 15ía wide, Olin. deep. "i" 
Or deposit 81/- £6.19.9 \ and 9 monthly-" 
payments 151- Carr. 101-, 
(Total 87.16.0) 
8F1ß For outstanding performance with any 
121. III -F1 speaker but especially notable for 
typeswithlow fundamental ree50x6Ì.A 

aptwprox. cutout V provided. else 24 z 20 i 8}in. approz. 
Or Depaeit 87/- and 9 monthly ONLY 
payments 17/10 (Total 89.7.0) Carr. l0/. 8 GnS 

AUDIOTRINE HI-FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST, CAN BE / 
ASSEMBLED IN AN HOUR. ONLY 4 PAIRS OF SOL 
DERED JOINTS PLUS MAINS A .F 
Incorporating the latest Magnavo : Tapedeck. The Audio- 
trine High Quality Tape Amplifier with negative feedback : w.gy,C; pe _. 

equalisation for each of 3 speeds. High Flux P.M. Speaker, y 
empty Tape Spool, a Reel of Best Quality Tape and a Hand- - ! a---..0 
some Portable Carrying Cabinet of latest styling and fini- 
shed dark grey leathercloth. Size 141 x 17 x Ellin. high and 
circuit. Total cost 1f purchased individually approximately ) 
£35. Performance equal to units in the 650-660 class. S.A.E. 

for leaflets. TERMS: Deposit 42128. M 
Carr. 18/6 and 12 monthly payments of - 25 Gns. 42/ (Total 28 ens.). 4 Track 

Model 3 gns. extra. 

R.S.C. MO 30 

II 
1 "j 

III 

a i el. i' 
Guitar, String Bass, 
for Radio Tuner. 
such as Gram and 
ohm speakers. Complete 
diagrams and Instructions.. 

or leaflet. 
perforated 

WATT ULTRA LINEAR HIGH FIDELITY AMPLIFIER 
A highly sensitive Push -Pull high output unit with self-contained Pre- 

ually amp./Tone Control Stages. Performance figures compare initially 
- with most expensive amplifiers available. Hum. level --70dB. 

- Frequency response ±3dB 30-20,000 c/s. A specially deafened sea - 
:pi 

-I tionally wound ultra linear output transformer is used with 
807 output valves. All drat grade components. Valves EF88, 
EF88, ECC83. 807, GZ34. Separate Bass and Treble Controls. 
Minimum input required for full output 12 millivolts so that 

°-',i` any kind of Microphone oé Pick-up Is suitable. The unit 
O desiOutdoor 

Functions,d 
c n etchoo Theatre+, Dt nie H011s or 

Outdoor ape.etc. For use ith Elec 
L.T. 

Organ. 
etc. Gram. Radio or Tape. Output Socket provides .T and H.T. 

TWo Inputs with associated volume controls so that two separate inputs 
"Mike" can be mixed. 200-250v. 60 cis. A.C. Maine. Output for 3 and 15 

kit of parts with fully punched chassis and point to point wiring 
12 Gns. Carr. Supplied factory built with EL34 output 

guarantee for 15 
S.A.K. 

10/- valves. 12 
supplied 

posit 
with carrying 

C 9 monthly paymenbtaeof 33/3 (Total 217.7 3)).. ~ECarr: 

12In: HIGH QUALITY LOUDSPEAKERS 
In walnut veneered cabinet. 
10 WATT MODEL. Gaum 
12,000 lines. Speech coil s or 
15 ohms. Qua 
carr 5/, £4,19,6 
Terms, Deposit 151- and 9 -- 

monthly payment or 10110 
(Total g5.1ß.8) N WATT L.ODEL. 15 ohm. "` <' 
Brae 18 z 18 z IOin. 
Term.: Deposit We and 9 
monthly payment. of 17/ - 
(TOW !8.17.8). Carr. g/e. £7.19.6 
80 WIC! MODEL. 15 ohms 

+0/- ar Depaelt 861 and 8 10 GnS 
monthly payment. of 881- (Total 611.18.01. 

of aboveheavy Resdnepared 
INTEREST CHARGES REFUNDED sadCREDInth Accounts months. 
LINEAR TAPE PRE -AMPLIFIER. Type LP/I. Switched Equalisation. Positions 
for Recording at Din.. 3} in., 7110, per sec., and Playback, EM84 Recording Level 
Indicator. Designed primarily as the link between a Collaro Tape Deck I Indicator. Gns. and HIFI amplifier, suitable almost any Tape Deck. ::.A.F.. for leaflet. 2 

W.B."STENTORIAN" HIGH FIDELITY P.M. 
SPEAKERS HP1018. 10 watts rating. Where e 
rre y goodw quality speaks. at ..low price R re - 
inured a highly recommend this unit 1169.9 amazing performance. Please state tA 
whether 3 or 15 ohm» required. 

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE All 
PUSH-PULL ULTRA LINEAR OUTPUT "BUILT-IN" 
TONE CONTROL PRE -AMP 
Two input sockets with associated controls allow mixing of of 
"mike" and gram. etc. etc. High sensitivity. Valves ECC83, I it f( 
ECC83. EL84, ELK EZ81. High Quality sectionally wound out- i . 
put transformer specially designed for Ultra Linear operation - 
and reliable small condensers of current manufacture. INDI- --- o 
VIDUAL CONTROLS FOR BASS AND TREBLE "Lift" and 

I".'..'4. 
Cut". Frequency response ±3dB 30-20.000 cis. Six negative 

- feedback loops. Heim level -00dß. SENSITIVITY 23 millivolts. 
Suitable Tor Crystal or Ceramic P.U.s, all types "mikes" 
Comparable with the very best designs. For Musical Instruments such as String Bass, 
Electronic Guitars etc. Output Socket provides 300v. 30mA, and 6.3v. 1.5a. for supply 
of a Radio Tuner. Size-approx. 12 a 9 x 7in. For A.C. mains 200-250v. 50 c.p.s. Output for 
3 and 15 ohms speakers. Kit complete to last nut. Chassis fully punched. Full Instructions 
and point-to-point wiring diagrams supplied. Only Carr, 
(Or fto built 51/8 extra). Gns 10/- 
Metal covers with 2 carrying handles can be supplied for £1. TERMS ON ASSEMBLED 
UNITS: Deposit 33/8 and 9 monthly payments of 24/1 (Total 212.10.0). Send S.A.E. for 
illustrated leaflet detailing Cabinets. Speakers, Mikes, etc. 

R.S.C. JUNIOR BASS REFLEX CABINET. Deelgn- 
ed for above speaker but suitable for any gold 
quality 81n. or10in. speaker. Acoustically lined and 
ported. Medium Walnut veneer finish. else 18 z 12 
z lu so D 7 n. Strongly made. Handsome app. .6 
eaten.. Superb reproduction. Carr. 5/-. 

AUDIOTRINE HI -El SPEAKER 
SYSTEMS Consisting of matched 1210. 
12.000 line. 15 ohm high quality speaker; 
cross -over unit 
(consisting of 
choke, conden- 
ser, etc.) and Tweeter. 
Smooth re9 
pones and ea - tended ire - 
quasi£ range ` i-' 
ensure surieDris- 
ingly realistic I 

reproduction. Standard 10 
watt rating. 
24.1 9.9 5/6. - 
Or Senior 20 watt. 26.19.9. Carr. 7/6. Or 
Deposit ßl/- and 9 monthly payments of 
35/ (Total £7.18.0). 

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

- all crystal1Ooracerai stereo 
Sensitivity 

ds Ganged 
ivolts.Suitable and 

Treble Control give equal variation 
heads.f 

"lift" and "cut". 
Provision is made for use as straight (monaural) 10 watt 
amplifier. Valve line-up ECC83. ECC83, EL84int 

to ,..0EL84. 
EZ81. 

Ou supplie . Send 8Á. wiring 
diagrams and instrucm tions 

speakers. 

leaflet. Full constructional details and price 
list 

Or supplied faCtdl'y assembled With 12 months' guarantee for 211.7.8. Ó Gn 
Terms:. Deposit 2 Ins. and 9 monthly payments of 24/8 (Total 412.19.8). Carr. 10/- 

R.S.C. BABY ALARM or INTERCOMM 
KIT. Parts with diagrams, etc. In two 

pleasing ded sign. High sensitivity. For 
cabinets 

250v. A.C. mains. Fully Isolated. Con - 
f this class 

would nortmally cost 220-830.. 
A unit 

oOnly 8188. 
Carr. 5/-. Ready for use, 8 Ens. 
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R.S.C. BASS-! ECERT 50 WATT AMPLIFIER INTERESTEDCHARGES 
AR ES REFUNDAN 

R:S.C. 
EXCEPTIONALLY POWERFUL HIGH QUALITY ALL-PURPOSE UNIT ACCOUNTS SETTLED IN For lead, rhythm, bass guitar and all other musical instruments 

For 
6 MONTHS Addresses Page 927 

vocalists, gram, 
-, 

" 

IIL_* 

radio, tape and general public address * UNUSUALLY POWERFUL LOUDSPEAKER COMBINATION consisting of a FANE HIGH FLUX 15ín. 30 watt unit PLUS a FANE 12in. 20 watt unit with extended frequency response.. 
4 Jack Inputs and two Vm.lume Controls for simultaneous use of up to 4 pick-ups or -miles-. * Separate cabinets fully covered in contrasting tones of Rexine/Vynair with gold trimming for speakers and amplifiers.::'.: 
* Separate Bass and Treble Controls. 
Send S.A.E for leaflet. Or call at one of our many branches and 

compare the Bass -Regent with units at more than three Limes the cost.,, 49 GNS. Or deposit £7.16.0 and 12 monthly payments of Carr. 25/- 81/6 (Total 54 ans.). 

R.S.C. 
iekke, 

:' 

.F% 

: 
': p5o 

COLUMN SPEAKERS 
Covered in two-tone Rexine/ 
Vynair. Ideal for vocalists and 
Public Address. Normally sup - 
plied for 15 ohm matching but 
can be supplied for 100V. line 
for 35/- extra. 
Type C58, 15-20 watts. Fitted 
five Bin. high flux speakers. 
Overall size approx. 42x 10x5in. 

I Carr. Or deposit 122 Gns. 2 10/- £L and 
9 monthly payments of 27/9 
(Total^ 514.9.9). 

R.S.C. B20 MULTI -PURPOSE 
especially suitable for Bass Guitar 
Incorporating massive 15in. high flux speaker. Rating 25 watts. Indi- 
vidual bass and treble controls. 
Two jack inputs separately con- 

AMP. 

loud- 
.e_, '_ R.S.C. 

or Rhythm 
High-fidelity 

Ills 

GIS 15 WATT AMPLIFIER for Lead 
Guitar, Mike, Gram or Radio 
output. Separate bass and treble 

'-ontrols. Twin separately controlled 
,nputs so that two instruments or 
"mike" and be 

2 ...':: 
_ 

1Z Type C watts. Fitted 
four 12ín. 12,600 line 10 watt 
speakers. 

appro 
Overall 56 x 14 x 

Carr. 15/- 192 Gns. 
Or deposit of 3 gns, and 9 mthly 
pymts of 43/2 (Total 214 gns.). 

trolled. Substantial cabinet at- tractively finished in Rexine and 
Vynair. Size approx. 24x21xllin. 
Send S.A.E. for 00_1.Gns 
leaflet. Carr. 17/6 

' 

- 

II 

n Ili 
r' 

1Íi ) 

I'll. 
i^l. 

116!II: 

I Il ill 
, ,i,!h 

I: 1:411Íi 

II 

!` il; 

pick-ups can used at 
. the same time. Heavy Duty 12in. 20 watt Speaker. Cabinet covered in 

attractive Rexine/Vynair. Size 
approx. 18ín. x 18M. x bin. ONLY 

1 

Dr 
monthly 19C Gns6 

30 WATT HI-FI AMPLIFIER 
For LEAD, RHYTHM, BASS GUITAR 
andforVOCALoGROU UMENTAL 

GROUPS 
Or deposit £4.14.6 and 12 monthly 
payments of 49/- (Total 324 gns,),. Ile ; : , hW payments 

of 32/6 (Total 522.13.0) 
S.A.E. fbr leaflet. 

A Four Input, two vol - 
- - urne control HI -Fi unit 

with separate Bass and 
JASON FMTI. VHF/FM Radio Tuner 
design. All parts inc. valves, CC CC tuning dial, escutcheon, etc. V 19V 

TRANSISTORISED SOUND MIXER 
Enables mixing'3'i$-''' of up to 4 standard jack inputs, 

Treble 'cut' and 'boost' 
1- - _ ; controls, Latest type 

valves.trong v in i%!^t' strong Rexine covered 
TANNOY RE-ENTRANT LOUD- SPEAKERS. For outdoor or 27 6 Carr factory use, 8 ohms. 8 watts. / 

i.e. mic.,. tape, gram, tuner, etc.. into single 
output. Compact and completely self- 
contained, uses standard 9v. battery .7 .7 

- cabinet with twin car - 
rying handles. Attractive black and gold 
Perspex fascia plate. For 200-250v. A.C. 
mains. Output for 3 15 

R.S.C. MAINS TRANSFORMERS 
Interleaved and Impregnated. Prim- arias 200-230-250 v- 50 c/s. Screened. 

(FULLY GUARANTEED) 
FILAMENT TRANSFORMERS 
200-251v. 50 c/s primaries 6.3v. 1.5a, 8/6; 6.3v. 

or ohm speakers. 
Carr. 12/6 Send S.A.E. for leaflet. 

17 Gns. 

orymentt£3and9 monthly 
payments of 37/- (Total 
£19.13.0). MIDGET 

mÁ, 
250-0-250v 
TOP SHROUDED 

Clamped Type M x 20 x 2317;1tic 
1/9 

60mA, 6.3v. 2a.. 14/9 DROP THROUGH 
0-5-6.3v. 

8/11; 6.3v. 6% 
/822v. .5a w. 17/8. OUTPUT TRANSFORMERS 

Standard Pentode 5.0000 to 30 8/6 

SELENIUM RECTIFIERSF.w.(BRDGED) 
6/12v. la, 3/11; 6/12v. 3a, 9/9; 6/12v. 6a, 1613; 
6/12v.2a6/11; 6/12v. 4a, 12/3; 6/12v. 10a.$ß/9 

350-0-350v 
250250v 
250250v 
250-0-250v 
300-0-300v 

Mallard 
300-0-300v 

80mA. 6.3v. 2a, 5 6.3v. 9a 21 9 
100mÁ, 6.3v. 2a, 6.3v. la .. 21/9 100m, 6.3v. 3.5a, C.T. 19/9 AHer, 
100mA, 6.3v. 4 0-5-6.3v. 3a a, 28/9 
130mÁ, 6.3v. 4a. ß.3v. la, for 
510 Amplifier . 35/9 
100mA, 6.3v. 4a, II -5-613v. 3a 28/9 

PushªPulll 
ard Pentode 

watt5.7ELL64 or 6V6 to 3d 
6/6 

or matched to 150 9/9 Push -Pull 10-12 watts to match 6V6 or 
EL84 to 3-5-8 to 150 .. . 19/9 Following types for 3 and 150 speakers: Push -Pull 10-12 watts, 6V6 or EL84 18/9 Push -Pull 15-18 watts, 6L6, KT66 22/9 

COMPLETE POWER PACK KIT 
Consisting of Mains Trans.. Metal Recti- 

Electrolytic.% smoothing 
Achoke, chassis and circuit. 200/250v. 

1 7 1 1 
A.C. mains. Output 250v. 60 / 
mA, 6.3v. 2a. 

350-0-350v 
350-0-350v 
FULLY 
250-0-250v 

Midget 
250250v 250 -0-250v 
300 -0-300v 
300-0-300v 

la, for 
350-0-350v. 
350 -0-350v. 
425-0-425v. 
425-0-425v. 
450-0450v.250mA, 

100mA. 6.3v. 4a, 0-5-6.3v. 3a 28/9 
150mA, 6.3v. 9a, 0-5-6.3v. 3a 37/9 SHROUDED UPRIGHT 
60mA, 6.3v. 2a, 0-56.3v. 2a type 24 x 3 x 3in. 18/9 

100mA, 6.3v. 4a, 0-5-6.3v. 3a 29/9 
100mA. 6.3v. 4a, 5.v 3a .. 29/9 
130mA. 6.3v. 4a, C.T. 6.3v. 

Mullard Amplifier . 36/9 100rA, 6.3v. 4a, 0-5-6.3v. 3a 29/9 
150mA, 6.3v. 4a, 0-56.3v. 3a 38/9 
200mA. 6.3v. 4a, C.T. 5v. 3a 57/9 
200mA (6.3v. 4a Twice), 5v. 3a 59/9 

6.3v. 4a, C.T. 5v. 3a 69/9 

Push -Pull Mallard 510 Ultra Linear 29/9 Push -Pull 20 watts, sectionally wound 
6L, KT66. EL34 etc. 49/9 SMOOTHING. CHOKES 

60mA, 10H 4000 4/11. 100mA. 10H, 2200 8/9 80mA, 10H 3500 5/9. 150mA, 10H, 2500 11/9 CHARGER TRANSFORMERS 
All with 200-240-250 v. 50 /es Primaries: 
0-9-15v. Zia, 12/9; 0-9-15v. 2a, 14/9; 0-9-15v. 
3a. 1619: 0-9-15v. 5a. 19/9; 0-9-15v. 6a. 23/9: 0-9-15v. 8a. 28/9. 
AUTO (Step up/Step down) TRANS. 
0-110/120-230/250v. 50-80 watts, 13/9; 150 watts, 27/9: 250 

R.S.C. BATTERY TO MAINSCONVER- 
- SION UNITS. Type BMI. 

f;i An all -dry battery 
eliminator. Size 540 

:Í1I rx 44x2in. approx. Corn - Corn - 
w Pletely replaces bat - 

teries supply 1.4v. 
-- and 90v. where A.C. 

'- -' mains 200/250v. 50 c/s 
1s available. Suitable for all battery port - 
able receivers requiring 1.4v. and 90v. 
Complete kit with diagram 39/9 or ready 
for use 49/9. 

R.S.C. BATTERY 

' ,. Zc 

k 
i ::.....t+t'tk.;F;5 g...x .,..sgse 

or 12v. charging. 
with stoved grey hammer 
and ready for use with 
and output leads 
Or Deposit 12/- and 
payments 12/- Total 

CHARGING 
All for A.C. Mains 

Assembled 
f .1 amps 6/12v. 

meter and 
v a r i a b I e 

f' s e 1 

charge 
c t o re 

Also selector 
plug for 6 v. 

Louvred steel case 
finish. Fused 

mains 
and clips. 59/9 5 monthly 

£3.12.0. Carr. 4/6 

EQUIPMENT 
200-250 v. 50 c/s 

Heavy Duty 
Charger Kitpformer, 6/12v.variableRec 

output, 
Consists of Main 
Transformer 0- 
200-230-25(W.; 
(Bridge) élan 
ium Rectifier; 
Ammeter. Vari- 
able Charge Rate 
Selector Panels, 
Plugs, Fuses, 
Fuseholder and 
circuit. Carr. 5/6 
PRICE 59/9 

watts. 49/9: 500 watts. 99/9. 

Guaranteed 12 months 
BATTERY CHARGER KITS 

F.W.Mains 
Metal 

former, F.. Bridge, Metal 
case. Fuses. Fuse -holders. 
Grommets, panels, Heavy 
Duty Clips, circuit. Carr. 3/6 

As abov 
or e with ammeter 

22/9 
6v. or 12v. 2 amps 25/9 
6v. or 12v 2 amps, inclu- 
save of ammeter 35/9 
6v. or 12v. 4 amps with 
Ammeter and variable 
charge rate selector 52/9 CHARGER AMMETERS 
0-1.5a., 0-4a.. 0-7a., 8/9 each. 

COMMUNICATION RECEIVERS 
RN 60 DE LUXE 
4 BAND zx.;,.Nx 

?." 60 50/;:<'...ñ::i( : z y?'..,. lee' 
60 s. A.C. 
mains Fre- nE. ,V0 

euenc1es ',2 covered 
s. 

. 
1600 Ko/s to 'i'? (1 y, 

L nuloús. Incorporates Sin. speaker. Slide 
rule tuning dial 'S' meter. Internal ferrite 
aerial58in. 10 section for short waves. Fit - 
ted sockets for optional outdoor aerial. 
Headphones, external speaker socket. 
Other features are electrical bandspread 
tuning. Noise limiter, A.V.C., B.F.O., 
stand-by switch. Size approx. 124 x 54 x 
8tin. Handsome crackle finished metal 

EX GOVT. SELENIUM 
RECTIFIERS I2v 15 AMP 1 9/9 (BRIDGE) F.W. ONLY 

HI-FI 12 WATT AMPLIFIERS 
BRAND NEW Carr. 7/67.19.9 
EX -GUITAR AMPLIFIERS 

cabinet. Brand new with full instructions 
manual. Usual guarantee. 19 Gns. Or Deposit £5 and 9 monthly 
pymts 37/8 (Total £21.19.0)- Carr. 10/- 

R.S.C. GRAM AMPLIFIER KIT. 3 watts output. Negative feedback. Controls: Vol.. 
Tone and Switch. Mains operation 200-250v. 
A.C. Fully isolated chassis. Circuit. etc., 
supplied. Only 39/9. Carr. 3/9. 

Manufacturers' discontinued Model. 
Push.. pull output. Latest high efficiency 
valves. Dual separately controlled Inputs 
for Mike' and gram. Separate Bass and Treble Controls. High Sensitivity. Out- put fns 3 or 15 

I Bin. 60 WATT EXTRA HEAVY DUTY 
LOUDSPEAKERS Famous Carr. 15/ - make. Normal price over 17 £25. Very limited number Gns. 
to clear with full 

R.S.C. 4 WATT GRAM. AMPLIFIER 
ohms speaker. Guaranteed tested and in perfect working order. 

guarantee. Terms 
available. 

qualityAcompactsunit suitable or use with 
any record playing unit. Mains isolated 
chcontrols 

OutputtA fore ohm 
eble 59! 

speaker. For 200.250v. A.C. 

TRAIISISTOR SALE Mullard 0071 2/11 
0C45 ocm3/11, OC44 3/11. 0072 2/11, OC81 2/11. 
XA112 3/9, XC1019: 

AF117A 
3/9-Ediswan Postage 6d.lfor up to 3 transistors. 

LINEAR TREMOLO PRE -AMP UNIT 
Suitable for use with any of our Amplifiers 
o9. f interrus ptio Speed (frequency 

h (for 4 Gns. 
heavy or light effect). Volume and Switch. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I reiephone: PRIMROSE 909a 

NEAREST UNDERGROUND: CHALK FARM. ALL GOODS LISTED BELOW ACTUALLY IN STOCK, ALL 
GOODS ARE NEW, BEST QUALITY BRANDS ONLY, AND SUBJECT TO MAKERS' FULL GUARANTEE, PLEASE 
NOTE THAT WE DO NOT SELL ITEMS FROM USED EQUIPMENT NOR MANUFACTURERS' SECONDS& REJECTS, 
WHICH ARE OFTEN DESCRIBED AS "NEW AND TESTED" BUT HAVE A SHORT AND UNRELIABLE LIFE. 

oA-' 5/9 
0132 6/- 
0240T 4/8 
lA3 8/8 
1A4 12/6 
14.5 5/- 1 A70 7/8 
11'l 4/- 
102 8/- 
1C3 016 
105 gl- 
1C8 10/6 
105 8/8 
106 9/13 

611X7 4/8 
604 218 
601 41- 
8013 31- 
608 8/- 
009 10/9 
6010 8/- 
6012 5/9 
60060 18/- 
BCD7 9/6 
617116 6/8 
6CW4 84/- 
601 1/6 
603 9/6 

7137 8/8 
71'3 B/- 
71111 6/9 
707 5/- 
703 15/- 
703 14/8 
7F'7 7l- 
7H7 5/9 
7117 12/8 
7V7 6/- 
7Y4 51- 
8D2 2/8 
913W6 9/6 
902 3l- 

25'/,5 7/3 
25160T 81- 
2807 6/9 
3101 IB 
:08I3 10/- 
30017 11/9 
318;18 9/8 
3003 7/8 
300L1 9/3 
300014 11/- 
30L1 518 
:30L15 10/8 
30017 11113 
30P4 12/- 

ACOPEN 4/9 
AC/PEN 

131 17/6 
AC/PEN 

171 171- 
AC/80 22/6 
ACIeU!VM 

12/- 
AC/T11110/- 
AC/TP 18/. 
ACIVP1 12/- 
AC/VP212/- 
ATP4 2/3 
A'Ll 8/8 

EAF42 7/9 
E1334 1/- 
E1341 4/9 
111391 2/8 
1:131::t 20/6 
1111033 8/- 
E14114 8/6 
E61:81 9/8 
E11090 3/6 
E13091 5/6 
EBFeO 5/9 
EBF83 7/3 
EBF89 5/9 
E13021 1013 

I:L84 4/6 
EL83 7/6 
011A1 7/3 
0/1:11 2/6 
El.93 5/- 
E1.360 27/- 
E1.620 16/4 
EI.922 22/6 
E1.1.80 18/8 
Ì3M4 17/9 
EM34 11/6 
11135 121- 
I:1271 15/6 
EM80 8!3 

LZ319 8/8 
0'L329 6/8 
31111/4 7/6 
11H00612/8 
3108 5/9 
M846 20/5 
M604 12/- 
11(I1'-'1144/6 
M140 8/9 
N37 10/8 
878 28/- 
N109 2612 
8339 25/- 
P41 8/0 

1:01/240A 
85/- 

111134 7/6 
61311 22/6 
60411 19/8 
60130 12/6 
81'41 2/- 
8042 12/6 
8001 2/- 
e1125 27/2 
T41 9/- 
TDD2 12/8 
T0114 7/8 
TH4B 10/- 

U301 11/- 
U329 9/- 
17339 9/8 
1:403 9/9 
1404 8/- 
,3111 15/- 
114020 8/6 
VMP4011/9 
V3164B 12/- 
VP2 8/6 
V'P2B 9/8 
VP4 14/6 
VP4A 14/6 
VP4B 12/- 

0014 10/- 
0E9'103 7/- 
1 iETt04101- 
GETI0617/6 
0E1'III12/- 
1)E7'11: 8/9 
1:0:7'114 8/8 
IIETlIli17/- 
UET873 9/3 
UET874 9/6 
11EX13 3/6 
0EX35 3/- 
GEX36 10/- 
1EX45 6/6 

1001 6/- 6D6 8/- 907 7/8 30012 718 AZ31 9.'8 1105'2 4/8 EM81 71- P.a 2/6 TH21C 10/6 VPl3C 71- 0E7014 11/6 
1FD9 8/3 6E5 9/8 1001 919 :1OP16 5/8 AZ41 8/8 EC53 12/6 EM94 6/- PA6C80 6/9 T1131117 14/8 VP23 2/8 UEX66 15/- 
109 6/- 601 9/8 1002 12/- 30P19 12/- 630 4/9 EC34 6/- EMS) 8/9 P086 9/9 TH41 15/6 VP41 5/- MATIOO 7/9 
1H56T 7/8 6060 8/9 1001 7/- 30501 9/6 B349 10/8 EC76 4/9 E1187 7/6 PC8, 9/- T11233 6/9 VP133 9/9 MATIOl 8/6 
11A 9/3 6F66T 7/6 111D2 11/8 .30P1,13 10/6 13719 5/9 EC90 2/8 EN31 10/- P093 O/9 TP22 5/- VR75 21/- MAT120 7/9 
1LA4 17/8 62173 g/- 1001 10/- 300014 11/8 B1,83 10/6 EC91 41- EN01 5/6 PC97 8/9 T025 51- 1R105 5/8 MAT121 8/8 
104.0 18/10 658 5/- 1009 9/9 3019015 9/8 Cl 12/6 EC92 6/6 EY51 5/6 PCC84 5/8 TP2620 7/8 VR150 4/9 OA5 6/- 
1005 4/- 8P19 3/9 10818 9/9 35/51 18/8 CK506 8/B EC031 7/3 EY81 7/8 011083 6/9 TYe60 11/8 VT61A 7/- OALO 8/6 
11.15 418 6513 8/9 1OLD3 8/8 38,46 20/9 CIA 19/8 ECC32 4/8 EY83 9/8 PCC88 10/6 UABC80 5/6 VT50L 8/- 0A70 8/- 
1N60T 8/6 6014 28/8 10L011 9/6 351.60T 6/- 10033 11/13 ECC33 29/1 EY84 9/8 PCC89 11/8 UAF42 71- VU111 5/- 0A73 8/- 
151 8/6 6515 619 10013 12/- 95W4 4/6 CV6 2/8 ECC34 21/7 E186 51C l'l'0189 9/6 01341 10/8 111120 10/- 0A79 3/- 
1510 4/9 6018 8/6 10P14 11/6 3523 18/2 CV63 10/6 E1x35 4/9 EY88 8/9 P0580 8/6 UBC41 6/8 VU120A10/- 0A81 8/- 
1011 b/- 6017 12/6 1103 17/8 35Z401 4/6 CV271 12/6 ECC40 7/- EY9I 3/- PCF82 6/- 08091 8/8 VU133 7/- OA85 31- 
1R3 4/- 0018 13/5 11115 17/6 352501 g/9 CV428 19/- ECC81 8/8 EZ35 5/8 PCF84 8/6 U8080 5/8 W21 5/- 0A88 4/- 
184 5/- 6F20 9/8 11E3 17/- 40811A 6/6 C1/1 16/4 EC082 4/8 EZ40 5/6 P0086 8/3 011589 6/3 W42 12/- OA90 3/- 
185 818 8024 10/6 1246 8/8 4/MTL 8/. CYIC 7/8 ECC83 4/6 EZ4I 813 PCF.4,01 9/9 UBL21 10/9 WBIM 24/8 0A91 81- 
1T2 891- 6033 3/- 12A80T18/8 418111 10/- CY31 5/9 ECC84 5/8 E7,80 319 00080210/- 11092 8/8 W63 10/8 0A95 8/8 
114 2/8 8033 3/8 12A00 8/8 42 5/- Dl 1/8 ECM 519 E281 4/3 PC0805 9/3 1.10084 8/- W76 3/8 OA200 5/- 
11/4 5/6 60e 2/8 12A1)8 9/8 49 10/- D13 18/8 El1.88 8/9 EZ90 819 PC080618/9 00085 6/8 W77 218 0A211 18/8 
1115 5/3 0118 1/6 124E6 8/- 45 17/8 D42 10/6 ECC189 11/8 F02 14/8 PC182 8/8 00080 8/3 We13I 5/9 OAZ20012/6 
247 12/6 6350 3/9 12AH7 5/- 4628OT 151- D68 6/- E0(7804 8/9 B04 8/9 PC1.83 9/6 001121 8/- W101 2812 0A2203 918 
9098 89 6J60T 4/8 124.119 10/9 50A5 21/10 D77 8/3 EC080715/- FC13 14/6 PC1,84 7/8 UCH42 8/- W107 10/8 OAZ204 9/6 
30180 71. 636 8/- 194T6 4/8 50135 9/8 DAC32 7/8 E0000 7/8 FCI3C 17/- PCL85 8/8 1101181 6/8 W729 17/8 OA2210 7/8 
2D21 6/- 6770 4/6 12AT7 8/8 5005 6/6 DAF91 8/8 ECF82 6/8 FW4/5008/8 PCL86 8/9 11CL62 7/8 X14 7/9 0C16W 35/- 
919 8/- 6371702 7/- 124.U0 5/9 50006134079 D'9296 6/- ECF88 10/- FW4/8008/8 PCL88 12/6 00083 9/- X18 8/- 0019 29/- 
3A4 8/9 
SAI 8/9 BK7 

T 5/6 
1/8 1V8 5/9 

07 4/6 50L80T 8/. /9 
DD490 12/6 4 

241. 
ECH3 28/3 

GT1C 
OU50 5á/- 9 0121401711) 11041 

UF42 4/9 X41 10/- 2' /- 
3B7 5/- 6K7GT 4/9 124X7 4/8 62KU 14/6 

ISKU 14/8D 0041 10/8 ECH21 10/- 
101133 

28%8 

0Z30 7/' 
0232 

0E145 7/- 
PEN46D12h 

UF80 "/3 X61 81- 
63 

0023 57/- 
0026 321- 

8/9 
3QQ06 6I3 
SQ56T 8/0 
384 4/9 
314 5/- 
4111 8/9 

61030 
6 6K80TM8 

61225 94/- 
601 101- 
131,50 12/8 
6L80T 7/8 

12BA6 68 

12AY7 
%8 

1251138 4/9 
1211117 131- 
12E1 18/9 
121160T 1/6 

729 

68 
78 4/6 
6o ala 
83V BI- 
85A2 6/8 

DET25 7Ì8 
D033 818 
0066 15/- 
0072 30/- 
0091 2/3 

ECH358 
EC042 8/- 
ECH81 5/9 
101183 6/8 
EC1184 9/8 

0233 14 /6 
07.34 101- 
0237 14/8 
1130 5/- 
HABC809/8 

0EN46 4/- 
PEN38310l3 
PE1/453011 

10/8 

U508 9/- 
17F89 5/6 
UL41 7/- 
0L46 8/8 
17L84 5/8 

X134 5Ì8 
X65 518 
7íe6 /9 
176M 8/6 
1178 28/2 
179 

0026 e/- 
0028 116I 
0029 16/6 
OG33 9/8 
OCSB 111/8 0041 e/- 

BTY 
8/8 

BL18 TM 10/8 12J70T 
2/6 AO 67/6 

9000 87/6 
12096 8/. 
DF97 10/- 

ECI290 5/9 
ECL82 6B 

HL2 
110180 418 PEN/DD 7/ 

17114 17/6 
UM34 1718 XBLM 279%1 

OCA2 8/6 
0049 111/6 

131.740 61.19 
18/8 

9003 42/ 8 
143 

ECL83 
10/- 

IlL23 4020 17/6 0 8/8 
2gSe 

0044 4/9 
5V40 8/8 BLD3 12K70T18%6 ppOV 42/-0044PM D1162 20086 81- 11L23D115/8 PFL20014/8 URIC 8/0 

"/- 
X109 8/3 

5Y3áT 4/8 
6Z9 13/9 

01,013 618 
131.020 8/6 

12K80T 8/6 
12Q70T 8/8 9001 181- 

150B2 18/6 
D1178 3/8 
03277 8/6 

EFe 30/8 
E09 20/8 

HL41 3/9 
HL4IDDI2/8 

PL89 8/- 
0030 9/- 

U115 
11116 11/- 

X118 9/9 
X119 Cl8 

OGS 6/6 
0045M 8/- 

514 718 6N70T 7/- 1283.70T8/9 150C2 5/9 DH81 28/3 E022 13/8 110420018/8 0198 113/- 11U7 11/- X14.2 81- 0065 2218 
6/30L2 8/9 801 9/3 12807 4/- DB101 26/- EF36 3/8 HL1330U916 PU/I 6/9 11178 14/- 163 6/- 0066 251- 
64.80 8/9 0P25 6/6 12807 31- 161 16/- 0H10718/11 E0:47A 71- 118309 25/- PLR) 6/3 1109 5/6 165 5/- 0070 6/6 
BANG 5/9 8028 9/- 128117 8/- I1SB7 

34111 1111713 579 EF39 51- HVR'2 B/9 P1i1:3 81- 11U12 418 Z63 4/6 0071 318 
®AC7 8/- 6026 11/6 1.2627 51- DK32 7/8 (1040 8/9 HVR2A 8/5 P1í14 6/3 0Y1N 10/2 760 7I8 OC72 8/- 
6,305 2/8 6Q70 4/3 128K- 3/- ï206 10/6 DK40 15/8 E041 8/8 1W3 518 P1.500 14/, 11121 9/- 277 3/- 01.73 16'- 
64.07 519 6Q70T 7/9 12807 8/- 3111 301- 0E91 4/- E842 319 1W4/310 5/6 01184 9/3 1-1141 5/- 1729 0/8 0(74 81- 
04.35 8/6 61470 

iÌ3 16/- 19/- 
2749 

18 
0075 6/- 

OAKS 4/9 
6316 6/- 

6R70T 11/8 
68A7 7/- 

12U50 7/- 
1214 2/- so.3 t./6 0K96 6/6 

DL33 6I2 
E054 2/- 
E073 51- 

KBC32 20/5 
KF33 12/8 

0X4, 
PY3l 8 g 

U106 9/- 
U12/14 7/6 

7759 S6 
Traneinore 8/8 

181- OAKS 5/9 6817 4/9 1301 6/- 306 13/- DOSS 5/- EF00 4/8 KL'3b 11/4 0Y32 8/9 1110 15/- nd diode. OC78 
84L6 2/3 6607 7/9 1303 9/- 607 11/9 DL63 6/8 11083 9/9 0/2,032 21/7 PY33 8/9 1117 51- AA1'20 4/6 6061 41- 
6AM4 16/0 
64116 2/8 

680701 4/9 
68117 3/- 

14117 9/6 
1487 84/11 

956 /- 
1203A /- 

DL72 19/- 
DL75 80/- 

EF83 4/6 
11F86 8/8 

KT'2 5/- 
KT8 151- 

P180 4/9 
P181 5/- 

1116/20 6/8 
1119 48/8 

AA129 4/8 
A0107 14/8 OCB1D 4/- 

8AM8 8/- 68J7oT 4/6 18 12/6 1622 18/6 0L92 4/9 EF89 4/3 KT32 4/9 P182 4/9 1222 5/9 AC113 8/- X9M 30/- 
BAQS 5/9 8SK7aT 4/8 19 10/6 2101 12/6 0094 6l- E091 8/- KT33C 8/- PY83 5I8 1125 8/8 AC114 8/- OC83 8/- 
BARB 20/- 68L79T 4/9 19AQ5 /8 4039 15/- DL96 8/8 EF92 2/6 KT36 29/'. P189 7/8 1126 7/6 AC127 9/6 0084 e/- 64.16 3/6 68N70T 4/8 19B06020/5 4687 71/- 07.110 10/8 EF97 10/- KT41 8/0 01800 5/9 1131 8/6 4.11140 25/- 00199 311/- 
(LAIRS 5/9 61307 5/- 19H1 6/- 57138 9/8 01670 5/- EF98 9/9 KT44 51- 1,2801 7I6 1133 18/8 AF102 27/8 003:9 191- eeve 5/8 8817 12/8 20111 301- 8937 

10/- 
DM71 9/9 EF183 KT6I 

%9 

1135 AF114 11/. 00170 8l8 8080 12/8 
6880 2/8 

6887 2/- 
81.1401 8/8 

2002 211-OC171 
20P2 11/8 

118 
7475 2/9 

Dw41350618 
DW4/5008/8 

EF184 g%e 
E1190 9/8 

KT83 83 

0/T66 12/2 
QP211 5/- 
QP2213 12/6 

U37 29/- 
U45 1518 

AF115 1018 
A 011 10/- 9/- 

613A8 4/6 8050 5/- 201,1 14/. 9002 4/8 DY86 6/6 EK32 6/9 KT74 12/6 QQV03/10 U47 8/8 A0117 5/8 0C200 10/8 
gBEg 4/3 8U70 7/- 2001 1218 9006 2/8 0187 7l8 E032 3/6 KT88 28/- 35/. 1750 4/9 AF118 20/- 00201 29/- 
BB118 5/3 8100 8/6 2003 12/- 41894 20/- E800 84/- EL33 8/8 KTW61 4/9 08752010/8 1752 419 AF124 11/- 00203 14/- 
1113.16 5/8 6V00T 6/0 20P4 18/- AC044 9/- E83F 241- EL34 9/9 0/TW62 5/6 Q8150/159/8 U76 4/6 AF125 10/6 00204 10/0 
615Q5 4/9 814 3/9 2005 11/6 AOSHL 10/8 E6800 13/8 EL35 10/- KTW03 5/6 RIO 16/- U78 3/9 1.0126 10/- 0C200 10/e 
6BQ7A 7/6 815 6/8 264.00 7/6 4.C2PEN E380F 19/8 EL36 8/9 KTZ41 5/8 R12 5l6 11101 19/6 AF127 9/6 OCP71 27/8 
8887 8/8 13170 12/8 262,0 44 11/6 E1148 1/9 E037 12/3 L63 3/9 616 29/- 0107 17/13 AF186 27/6 0E1'12 12/13 

813E8 8/- OZIO 16/. 96U40T14/7 ACQPENI EA50 1/8 EL41 7/- LN152 5/9 1617 17/8 U191 9/8 AFZ12 28/6 T82 12/8 
6887 26/- 747 12/6 2615 7/9 DD 12/8 EA70 6/9 EL42 7/9 LN309 918 1119 9/6 17351 9/- BYZ13 11/8 T83 15/- 
4BW8 7/0 7AN7 5/8 25150 7/9 ACbPEN/ EABC80 5/4 EL81 8/3 LN319 9/8 R19 8/9 U281 8/9 I:D3 8/6 V10/15Al2/- 
BBW7 6/- 7B0 12/6 26240 6/6 DD 28/8 EAC91 3/3 ELM 6/I1 LP2 9/8 1152 7/8 U282 12/3 006 5/13 XA103 15/ - 

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW 
äETAL RECTIFIERS. DR311B 13/-. DEMIS and DRM3B 15/8. LW7 811.. LWIS 28/, RMO 7/11. RM1 5/3. R3I2 8/8. ßM3 7/9. R514 12/9. RM5 17/8. 142,88 17/8 
14497 10/8. 144100 28/, 144103 86/6. 14B130 81/, 1411261 11/6. FC101 16/9. 16160.1.16.1 8/, 16ß0.2.2.8.1 11/-. 161E.2.1.8.1 8/6. 18ßA.1.1.8.1 4/-. 
18RA.1.2.8.1 11/ FC31 21/-, F0116 0/-. 00134 12/6. BBB 10/8. COD 9/-. C2H 5/9. C2V 9/-. 031) 11/, C3B 14/8. C3V 11/-. R3/2D 4/8. Q3/4 8/7. 
ELBCTROLTT108. Can typer 32 x 32/450v. 8/-. 50 x 50/350v. 6/-. 64 e 110/3505. 9/-, 80 e 250/275v. 9/6. 100 e 400/275v 12/8. 100/275v. 8/, 200/275v. 4/-. 
100 e 200/275v. 8/8. Tubular type 8/450v. 119. 18/450v. 3/9. 32/450v. 2/9. 8 e 8/450v. 8/-. 10 e 16/450v. 4/-. 32 e 32/350v. 4/-. 8 x 18/450v. 3/9. 72/750v. 3/. 
IDa3et'MBoon eeotL6an. Types 11Y300. Output 250 volts I amp. No larger than e shirt button. 13/8 each. 8eelee limiting reel/dance 1/8. 

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED 
Terme of buelneee---(.ash with order only. Post/Packing ed. pet Item. Order over f5 poet free. No C.O.D. All ,,rdere cleared day of receipt. Any pareel insured 
ageiast damage In transit for 6d. extra. We are open for personal shoppers 9.00-5 p.m. Sets. 9.00-1 p.m. Complete list of modern and obsolete valves. resistors, 
amdeneen, trapeformere, potentiometers, microphones, etc. with tenor of bueinese 6d. Pleae, enquire for en; Item not listed with S.A.E. 
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SURBITON PARK RADIO 
MARTIN AUDIOKITS & RECORDAKITS 

F.M. TUNER UNITS Nos. 15, 18 and 17 Cash 812.17.8 
Or Dep. 5116 and 12m. pymts. of 18110 (H.P. Price £13.17.6) 
TRANSISTORISED AMPLIFIER with 5 position input selector. 
pre -amp and controls, 10 watt amplifier and Power Pack 

For 3 Ohm Speaker Cash 814.5.0 
Or Dep. 57/- and 12 m. pymts. 20F /lO (H.P. 

15 Ohm Speaker Cash 0) £15. 
Or Dep. 62/- and 12 m. pymts. 2216 (H.P. Price £16.12.0) 
All above include Front Panels, Knobs and Instructions. 
TWO TRACK RECORDAKIT AMP. (Valve) FOR STUDIO 
DECK, 6 valves. controls, self powered Cash £11.11.0 
Or Dep. 47/- and 8 m. pymts. 25/6 (H.P. Price. £12.11.0) 
FOUR TRACK AMP as above Cash £12.12.0 
Or Dep. 62/- and 8 ,n. pymts. 27/6 (H.P. Price £13.12.0) 
Case for either of above tape amplifiers and Studio deck £5.5.0 TAPE PRE -AMP for Studio Deck, self powered. 

Two Track.... Cash f8.8.0 
Or Dep. 34/- and 6 m. pymts. 2518 (H.P. Price 29.9.0) 
TAPE PRE -AMP as above Four Track... Cash £9.9.0 
Or Dep. 39/- and 6 m. pymts. 28/4 (H.P. Price £10.9.0) 
AO the above amplifiers are for the STUDIO deck which is no 
longer available. The Martin Recordakits will be modified for 
the new Magnavox deck in due course. Details will be forward- 
ed r.o enquirers when to hand. 
We are leading stockists for all Martin Constructional Kits. 

AMPLIFIERS TUNERS Selection 
ARMSTRONG 221 10-10 watts Stereo, Mag PU and Filter 

Cash £33.15.0 
Or Dep. 135/- and 8 m. pymts. 49/6 H.P. Price £36.9.0) 
ARMSTRONG 222 10-10 watts Stereo Amplifier Cash £27.10.0 
Or Dep. 110/- and 12 m. pyres. 4014 (H.P. Price £29.14.0) 
ARMSTRONG 224 F.M. Tuner Powered Cash £22.10.0 
Or Dep. 90/- and 12 m. pine. 331- (H.P. Price £24.6.0) 
ARMSTRONG 223 AM/FM TUNER Powered Cash £88 15.0 
Or Dep. 115/- and 12 m. pymts. 42/2 (H.P. Price £31.1.0) 
ARMSTRONG 127 MONO 5W with AM/FM Cash £26.10.0 
Or Dep. 106/- and 12 m. pymts. 38110 (H.P. Price £28.12.0 

SURBITON PARK RADIO LTD. 

A RMSTRONG 127 STEREO as above Stereo amp.... Cash £37.10.0 
Or Dep. 150/- and 12 m. pints. 551- (H.P. Price £40.10.0) 
ARMSTRONG 727 MONO 10W amp. with AM/FM....Cash 235.15.0 
Or (Sep. 147/- and 12 m. pymts. 58/10 (H.P. Price £39.13.0) 
A MS'r'RONG 227 STEREO as above with Stereo Amp. 

Cash £52.5.0 
Or Dep. 2111- and 12 m. pymts.77/4 (H.P. Price £56.9.0) 
ARMSTRONG 220 STEREO as above. but Mag. P.V. Filter. 

Cash 261. 0.0 
Or Dep. 2601- and 12 m. pymts. 88/- (H.P. Price £65.1 .0) 
Teak Cases for all Armstrong Units 23.10.0 ROGERS CADET Mk. 3 10.10 watt Stereo Amp. Mag. P.U 

Cash £29.10.0 
Or Dep. 1181- and 12 m. pymts. 43/3 (H.P. Price £31.17.0) 
CASE MODEL ItOGERS CADET Mk. 3 £3.0,0 extra LEAK STEREO 30 TRANSISTOR AMPLIFIER.. Cash 249.10.0 
Or Dep. 198/- and 1. m. pymts. 72/7 (H.P. Price 293.9.1) 

LOUDSPEAKERS Selection 
FANE 122/10 Heavy Duty 121n. 20 watt Cash 85.17.6 
WHARFEDALE SUPER 8/RS/DD Cash 270 
WHARFEDALE SUPER 10/RS/DD Cash 211.1 4 
Or Dep. 47/6 and 8 m. pymts. 25/9 (H.P. Price £12.1.6) 
GOODAIANS MAXIM Cash 817.10. 
Or Dep. 70/6 and 12 ,v. writs. 25/8 (H.P. Price £18.18.9) 

MOTORS. PICK- UPS Selection 
10.0 (.::111 itAitD !AWN 510 0 

GARRARD Model 1000 Mono Cash lo 
GARRARD Model 2000 Mono Large Table 

Cash 

Cash 10..00 
Or Dep. 34/- and 6 m. pymts. 261- (H.P. Price £9.10.0) 
GARRARD Model 3000 Stereo Lightweight arm.... Cash 811.11.0 
Or Dep. 47/- and 8 m. pints. 25/6 (H.P. Price £12.11.0) 
GARRARD S.P.25 Less cart.: Single player Cash 812.10.0 
Or Dep. 50/- and 8 m. pymts. 27/6 (H.P. Price £13.10.0) 
GARRARD AT00 Lesa cart.: Heavy table 
Or Dep. 52/- and 12 m. pymts. 19/- (H.P. Price £14.0.0) 
GARRARD LABM Push button oper., less cart.... Cash 227.10.0 
Or Dep. 1101- and 12 m. pymts. 4014 (H.P. Price £29.14.0) 
GARRARD 401 Transcription Table. No arm Cash 83 10.0 
Or Dey. 1301- and 12 m. pi 47/8 (H.P. Price £35 2.0) 
GOLDRING G8{ Mono Sinnts. gle Player Cash £11.11.0 
Or Dep 47/- and 8 m. pymts. 2.516 (H.P. Price 612.11.0) 
GOLDRING GLis Lesa cart. Pickup lift Cash 219.10.6 
Or DeePp 78/8 and 12 m. pints. 28/7 (H.P. Price 221.1.6) 
GOLDRING GL70 Leas cart. PU lift. Heavy table.... Cash £89.)( 
Or Dep. 120/8 and 12 m. pints. 43/9 (H.P. Price C32.5.6) 
TERMS: C.W.O. or C.O.D. ALL ITEMS CARRIAGE FREE 

Leaflets available upon receipt of id. stamp 
48-50, Surbiton Road, Kingston -on -Thames, Surrey 

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

WEYRAD 
TRANSISTOR RECEIVER COILS 

Cash 118.0.0 

Special versions of the P50 Series are now available for the AF.I 17 or OC.170 Tran- 
sistors. Details of the simple modifications to our standard receiver are given in the 
latest edition of the Constructors Booklet which is priced at 2f-. 

The new components and their original equivalents are listed below: 

Oscillator Coil ... 
1st I.F. Transformer 

2nd I.F. Transformer 
3rd I.F. Transformer 
Rod Aerial ... ... 
Driver Transformer 
Output Transformer 
Printed Circuit ... 

For 0C45 

P50/ I AC 
P50/2CC 

P50/2CC 

P50/3CC 

For AFI I7 Price 

P50/ I AC 514 

P5I/1 5/7 

P5I/2 5r7 

P50/3V 6/- 
RA2W 12/6 

LFDT4/ I 9/6 
OPTI 10/6 

PCA I 916 

WEYRAD (ELECTRONICS) LIMITED 
School Street, WEYMOUTH, Dorset 
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1. 6 VALVE 15 WATT PUSH-PULL AMPLIFIER, 15 x 7 x lain. A.C. 
Mains 200-250 volts. 4 inputs with controls for same and base and 
treble lift controls. Tapped for 3 and 15 ohm speakers. Extra H.T. 
and L.T. for F.M. Tuner supplies etc.. built and tested. 7 gm. P. & P. 
13/6. 

P- CYLDON AM FM PERMEABILITY TUNERS FOR ALL TRANSISTOR 
OPERATION. Size 21 x 2;in. approx. By famous manufacturer. A.M. 
I.E. 470 Kc/s, F.51.I.F. 10.7 Mc/s. A.M. coverage from 1620 tic/s-525 
Eels. F.M. coverage 108 Mc/s-88Mc/s. Circuit diagrams 2/6. FREE 
with Tuner, let, 2nd and 3rd A.M. 1.F.'s, 1st. 2nd, 3rd and 4th F.M. 

Osc. choke, A.M. I.F. trap. All the above are the R.F. 
end of an A.M./F.M. receiver car radio etc. The above item. 22.10.0. 

8. AMPLIFIER KIT. 3 to 4 watt Amplifier Kit. Comprising chassis 81 x 
21 x lin. Double wound main, transformer, output transformer. 
volume and tone controls, resistors, condensers etc. Valves 6V6. 
ECC81 and metal rectifier. Circuit 1/6. free with kit. 29/6 plus 4/6 P.&P. 

4. 8 -WATT 5 -VALVE PUSH-PULL AMPLIFIER & METAL RECTIFIER 
Size: 9 it 6 o 11in. A.C. Mains, 200-250v. 5 valves. For use with Std. 
or L.P. records, musical instruments, all makee of pick-ups and mikes. 
Output 8 watts at 5 per cent total distortion. Separate bass and treble 
lift control. Two inputs, with controls for gram. and mike. Output 
transformer tapped for 3 and 15 ohm speech coils. Built and tested. 
£3.19.6. P. & P. 8/-. 

5. 40W FLUORESCENT LIGHT KIT incorporating DEC Choke else 89 x 
1f x Ills. 2 bi -pin holders, starter and starter holder, 11/6. P. & P. 4/6. 
Similar to above: 80W Fluorescent Light Kit incorporating DEC choke 
size 111 x If x lfin. 2 bi -pin holders, starter and starter holder, 17/8. 
P. & P. 5/6. 

8. OSCILLOSCOPE lot D.C. and A.C. APPLICATIONS. Push-pull X 
amplifier; Fly -back suppression: Internal Time -base Scan Wave form 
available for external use; pulse output available for checking TV line 
0/P Transformers, etc. Provision for external -DP and C.R.T. 
Brightness Modulation. A.C. mains 200-250v., 818.18.0. P. & P. 10/.. 
FULL 12 MONTHS' GUARANTEE INCLUDING VALVES and TUBE. 

7. FIXED FREQUENCY SIGNAL GENERATOR. Crystal controle in metal 
case, size 10 x 6 x tin. Incorporating two FC13 valves, main. 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 7 P. & P. A.C. 
mains 200-250 volts. 
SILICON RECTIFIERS. 250v. P.I.V.. 750mA. Six for 7/6 post paid. 

S. POCKET MULTI -METER. Size 3; x 20 x 111n. Meter size 21 e 14in. 
Sensitivity 1,000 O.P.V. on both A.C. and D.C. volt. 0-15, 0.150, 
0-1,000. D.C. current 0-150mA. Resistance 0-100k0. Complete with 
test prods, battery and full instructions, 42/8. P. & P. 3/6. FREE GIFT 
for limited period only. 30 watt Electric Soldering Iron value 15/- to 
every purchaser of the Pocket Multi -Meter. 

9. CHANNEL TUNER LP. 16-19 Mc/e. Continuously tunable from 174- 
216 Mc/e. Valvee required-PCF80 and PCC84 (in series). Cover 
BBC and ITA ranges. Also Pollee, Fire and Taxis, etc. Brand new 
by famous maker, 10/-, P. & P. 34-- 

10. POWER SUPPLY KIT In metal case, else 39 x 24 x 21n. Incorporating 
mains transformer, rectifier and condensers. 230/250 A.C. maim 
Output; 9v., 1OmA. 10/8 plus 3/- F. & P. 

11. B.Q.R. MONARCH UA18 WITH FULL FI HEAD, 4 -speed, plays 10 
records, 12in.. 10in., or 7in. at 16, 33, 45 or 78 r.p.m. Intermixes 
7fn., loin. and 12in. recorde of the same speed. Has manual play 
position: colour brown. Dimensions: 124 x 101ìn. Space required 
above baseboard 41ín., below baseboard 29in. Fitted with full Fl 
turnover crystal head. 25.19.6. P. & P. 7/6. 

12. FIRST QUALITY PVC TAPE 
5fin. Std. 850ft. - 9/- 51n. L.P. 850ft. .. .. 10/8 
7fn. Std. 1200ft. .. 11/8 3in. T.P. 600ft. .. .. 10/8 
3in. L.P. 240ft. 4/- 5fn. T.P. 1800ft. 
5f in. L.P. 120011... 11/8 59in. T.P. 2400ft. .. .. 32/6 
7in. L.P. 1800ft. 18/8 7in. T.P. 3600ft. 
P. & P. on each 1/6. 4 or more Post Free. 

18. MAYFAIR 5 -TRANSISTOR TAPE RECORDER 
Capstan -driven, battery operated, 74 and 3f i.p.s. Precision made. 
Push-button controls. High quality 25ín. speaker. Push-pull circuit. 
Output: 400 mw. Frequency response: 200-7,000 ke/s. Fast rewind. 
Up to 1 hour twin track playing time. Automatic erasing for - 

recording. Dimensions: aim x llin. x 31in. Weighs only 7lbs. £11.11.0 
plue 7/6 P. & P. 

14. BSA TAPE DECK 
AC 200/250v, tape speed 31 twin track, 25.6.0 P. & P. 7/8. 

15. GEC FLAT HEATER ELEMENT 500 w. 
Can be used for wash boilers, washing machine., etc. Five or six ele- 
ments can be used in parallel to give 2500/3000 watts. Size 51 x lá, 
copper enclosed. 2/6 each, P. et P. 1/-. 4 or more Post Paid. 

RADIO & TV COMPONENTS (ACTON) LTD. 

21b High Street, Acton, London, W.3. 
All enquiries Stamped Add d Envelope. 

Goods not despatched outside U.K. 
Shop hours 9 a.m.-6 p.m. Early closing Wednesday 
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11 1111141 

-eca 

3916 car 
Circuit dlatr 2/41Free 

wich parts. 
including carrying strap 

PRICE 

PRACTICAL WIRMESS 

MUSETTE 
PORTABLE RA DIO 

The Radio with the STAR features 

* 4in. Speaker. * 7 -transistor superhet. Output 350mW. * Wooden cabinet, fitted handle with silver cDloured 
fittings. Size 12+ x 8} x 3+in. * Horizontal tuning scale, size I I* x en. In silver 
with black lettering. * All stations clearly marked. 

ONLY 1`4e4.O * Ferrite -rod internal aerial. * I.F. neutralisation on each Plus 6'6 P. & P. Parts 
stage 460 kc/s. list & circu t diagram * D.C. coupled output stage 

216. FREE with parts. 

with separate A.C. negative feed back. POWER SUPPLY KIT to * All components: ferrite rod and tuning pat 
purcs,hasers of "Elegant Seven" 

m tans- 
assembly mounted on printed board. fo -mar,incor etc.po A.ratingC. mainsains 200-r250v. * Operated from PP9 battery. O Jtput 9v. 50mA. 716 extra. * Full comprehensive instructions and * Fully tunable over medium and long waveband. 
point-to-point wiring diagrams. * Car aerial socket. Full after -sale service. * Printed circuit board, back printed with all component values. 

All enquiries Stamped Addressed Envelope. 

RADIO & TV COMPONENTS (ACTON) LTD 21C High St., Acton, London W3 
Open 9 a.m.-6 p.m. including Sots. Early closing Wed. Goods not despatched outside U.K. Terms C.W.O. 

933 

2= Speaker. 
6 Transistors Superhet Output 
200Mw. 
Plastic Cabinet in red, size 41' x 3' x 
11' and gold speaker louvre. 
Horizontal Tuning Scale. 
Ferrite Rod Internal Aerial. 
IF 470 Kc. 
All components, Ferrite Rod and Tun- 
ing Assembly mounted on printed 
board. 
Operated from PP3 Battery. 
Full comprehensive instructions and 
point-to-point wiring diagram. 
Printed Circuit Board. 
Tunable over medium and long wave 
band. 
Car aerial and ear piece socket. 
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THE "SKYROVER" RANGE 

PRACTICAL WIRELESS March, 1966 

Offer the Finest Value and 

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

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

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

NEW -The SKYROVER Mk 111 
Now supplied with redesigned cabinet, edgewise 
controls, black and chrome plastic cabinet 
Size 10 x 61 x 31in. with carrying handle. £8.19.6 Post 
C'an now he built for 5/- 
H.P. Terms: 27/- dep. and II months at 15/9. Total 
11.1'. Price £10.0.3. 

NEW -The SKYROVER DE LUXE 
Tone Control Circuit is incorporated with separate 

Control. In a wood cabinet, size 110 x 61 x 3ín., covered 
a ata for ' eve ver 2/ extra. with a washable material with plastic trim and carrying 

Refunded if you purchase the handle. Car aerial socket fitted. 
parcel.tra 

All components 
batteries. 

ee Post 
now be built for 11.P. -ll mites 

33/-a 
19/2. íi10.19.6 Total H.P.P. £12.3.10 separately. 

The Very Latest MAGNAVOX- 
COLLARO 363 TAPE DECKS 
R speed model -li, 31, 7i i.p.s., available with either I 
track or track heads. Features include: pause control: 
digital counter; fast forward and rewind: new 4 pole fully 
screened induction motor; interlocking keys. Size of top 
plate 131 x 11 x 5}in. deep below unit plate. For 200/250v. 
A.C. mains, 50 c.D.s. operation. New, unused and fully 
guaranteed. 
LASKY'S PRICE with [track £10.10.0 and 

Carriage 

LASKY'S PRICE `°iñeaaá 
rack £13.9.6 7/6 extra 

SPECIAL for OVF:ItSI:AS CUSTOMERS -the new Magnavox-Collaro 363 Deck for 110/125v., 
50 or 60 c.p.s. mains now available, prices as above. Post to any part of the World, 351, 

SPECIAL PURCHASE OFFER 

7 TRANSISTOR RADIO CHASSIS 
Ssperhet chassis, fully built -by famous British manufacturer -on printed circuit. Uses 7 Newmarket trans 
adstors giving 500 miw push-pull output -8 I.F. stages; ferrite rod aerial. Covers full, long and medois: wave- 
bands -200/550M and 1200/2000M and switched band spread on 20801 (Luxembourg). 4/in. speaker; fitted; 
volume control on/off switch. tuning dial and position for car aerial socket. Uses any 9V battery. Overall 
dimensions-7in. x 41in. x tin. Absolutely complete except for cabinets. 

LASKY'S PRICE 69/6 Poet Recommended battery PP6, 2/9 or 
51, PP7, 3/8 extra. 

TRANSISTORS new and guaranteed 
GET Si, GET e0, GET 86, 2/8; 873A, 874P, 
8/8; 0C45, 0071, 0081D, 4/8; 0044, 0070, 
0076, OCPI (match pair 10/8), 5/8; AF117, 
0075 , OC200.t/8; 0042, OC/13, 0073,00820. 7/8; 
0(201, OC204, 15/-; O0205, OC206, 19/9; 
OC28 24/8. 

B.S.R. 

TRANSFILTERS Hy BRUSH CRYSTAL CO 

TO -01B 465 kc/a. f 2 ke/s. 
TO -01D 970 kcal. f 2 kola. 
TO -02B 465 kc/s. 4. 1 kcal. 
TO -02D 470 kc/s. ,1 1 kc/s. 
TF -01B 465 ke/e. ± 2 kc/s. 
TF -01D 970 kc/s. ± 2 kc/s. 

AUTOCHANGERS-BRAND NEW 
AT LOWEST EVER PRICES 

7/6 EACH 
Post 6d. 

Brand new and fully guaranteed -complete with cartridge 
and stylus. 
ÚA14 4 speed mains model £4.9.6 
UA16 4 speed mains model 64.19.8 
UA16 9v. battery model £5.19.6 
UA20 4 speed mains model £5.19.6 
Add 5/- carriage and packing on each. 

INTERNATIONAL TAPE Famous American Brand -Fully Guaranteed 
Ills. Long play, 1,200ft. Acetate base 12 

81n. Message tape, 150ft. 8 51in. Standard play, 850ft., PVC base 11 
Hin. Message tape, 225ft. 4 1 61 in. Long play, 1,200ft., Mylar base 15 
Sin. Meseal:e tape, 300ft. 7 Silo. Triple play, 2,400ft., Mylar base 45 
81ía. Triple play, 600ft., Mylar base 15 7in. Standard play, 1,200ft., Acetate base.. 10 
41e. Triple play, 900tt., Mylar base 17 7in. Btandard play, 1,200ft., Mylar base.... 12 
bin. Double play, 1,200ft., Mylar base 15 7in. lung play, 1,800ft., Mylar base 19 
bin. Long play, 900ft., Acetate base 10 7in. Double play, 2,400ft., Mylar base .. , . 25 
Bin. Standard play, 600ft., PVC base 8 7in. Long play, 1,800ft., Acetate base 16 
bin. Triple play, 1,000ft., Mylar base 35 71n. Triple play, 3.600ft., Mylar hase 58 
SIm. Double play, 1,000ft., Mylar buse ... 22 P. d P. 1/- extra per reel. 4 reels and over Poet Free. 

The "REALISTIC" Seven 
* 7 -Transistor Superhet. * 350 milliwatt 
output into 4in. high flux speaker. 
* All components mounted on a single printed circuit 
um 

and 
Full meriway 

bo long wave 
cover. * Plastic ' Aft. cabinet with carry- ---- 
mg handle, size 
7 x 10 x 31in.. Blue/ Grey, or all Grey. 
* Socket Cor carp., 
aerial. * 
frequency 470 Kc/s. 
* Ferrite rod 
internal aerial. Operates from PP9 or 
similar battery. * Full data supplied. 
All coils and C.F.'s etc. fully wound ready 
for immediate assemble An outstanding 
receiver. 

SeI 9e6 receiver 
he built for £ S 7 V Post 4/6. 

PP9 Batt. 3/9. Data and tnstrut Dons sep- 
arately 2/6. Refunded if you purchase the 
parcel. All parts sold separately. 

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

GOODMANS OF ENGLAND 
CROSSOVER UNITS 

XO/750 HALF' SECTION CROSSOVER. 
For use with bass and treble speakers. 1511 
imp. to crossover at 750 c.o.s. Rated at 25 
watts (British). In wood case 61 x 41 x 4in. 
New and unused. 

LASKY'S PRICE 29/- Post 
STEREOPHON II' l'ILTER. This is a 
frequency dividerhn,xer for use with a 
Stereo amplifier. Its function is to combine 
the bass frequencies up to 300 c.o.s. into a 
single bass speaker for both channels and to 
divide the frequencies above 300 c.p.s. into 
two separate mid/top range speakers. It can 
also be used as a 300 c.o.s. crossover for a 
mono system. 1512 imp. Rated at 25 watts 
(British). Li wood case 10 x 41 x 3M. New 
and unused. 

LASKY'S PRICE 196 26St 

SINCLAIR MINIATURES 
We stock the complete range of Sinclair 
Super -miniature Kits. 
THE MICRO -6 pocket radio 59/6 
THE SI,IMLINE pocket radio 49/8 
THE MICRO -FM tunenreceiver .. 65.1 9.6 
THE X-20 Amplifier 67.19.6 
Ready built and tested £9.10.6 
THE X-10 Amplifier 65.19.6 
Ready built and tested £6.19.6 
See our Practical Wireless November '65 adver- 
tisement for details. 

U.H.F. TUNERS 
Only a few available. Complete 
with PC86 and PC88 valves. We 
regret no circuit or data is avail- 
able. Knobs Included. 

LASKY'S PRICE 69/6 
Post 2/6. 

GORLER UT 340 FM/VHF 
TUNING HEART 

Permeability tunes -covering 87 to 108 Mc/s. 
For use with one ECC85 valve. In metal case. 
size 3 x 21 x 1hn. Circuit supplied. 

LASKY'S PRICE 19/ 1 1 
ECC85 valve 9/- extra. Post 2/-. 

LASKY'S F'ÓR''`"D.I.Y. CONSTRUCTION BARGAINS 
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Service in Great Britain to both 

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

NEW COMMUNICATION 
RECEIVERS 

MODEL KT 320 KIT 

Supplied in einb-assemblies for easy 4nilding. Coven 
range from 540 Kc/s to 30 Me's. Ham Band is pro- 
vided with a scale for direct reading and can also be 
band spread. 9 valves. Facilities: A.N.L., A.V.C. and 
M.V.C. Q -Multiplier also serves as B.F.O. H.F. stage 
and two I.F. stages ensure high e, nsitivity and 
selectivity (all roils and I.F: s a supplied pre - 
aligned). 2 Aerial Sonkets, Stand-by position for 
use with a transmitter. s meter ratted. 200.250v. 
A.C. mains. Steel cabinet. grey crackle finish. Size 
15 x x x I0M. Dial 12 x 4in. All parts new and fully 
guaranteed. l'.,mplete with fell con:I ruction data 
and operating manual. 

LASKY'S PRICE 25 GNS. 21$ 
Also available ready built and tested 29 gee. 
H.Y. Terms available. 

MODEL HE 30 Still a few available- 
., advertised June '65 

LASKY'S PRICE 33 GNS. 
H.P. Terms available. 

MODEL HE40 

Covers medium wave hand and 1.6-4.4 Mc/s., 4.3- 
11.0 Mc/e., 11.0-30.0 Mc/s. in separate switched 
band spread ranges. Controls include B.F.O. Sensi- 
tivity, A.N.L. Receiver-Stand-by Switch. Tone 
Switch, S -Meter. For 200-.250 v. A.C./1).P. Internal 
loop and telescopic antennae fitted. Valve line-up: 
12BE8, 12BÁ6, 12AV6, SOCS, and metal rectifier. 
Size 131 x Sj x Slin. Instruction manual Included. 
No Rita available. 

LASKY'S PRICE 182 GNS.-'27- 
H.P. Terms 24.0.0 dep. and 11 months at £1.11.0. 

Total H.P.P. 221.1.0. 

MODEL HE80 14 -valve super sensitive 
communication receiver. 

Freq.. range 540 Rcle-30 Mols. and 144-146 Mc/a. 
Dual conversion on 2 metres, with extra R.F. stage. 
Single R.F. stage, two 1.F. stages on all other bands. 
B.F.O. and Q -multiplier circuits. Improved A.N.L. 
and voltage regulated powerpack. "S" meter 
band spread on amateur bands, large Illuminated 
dial with logging scale. All controls fitted. Output 
for speaker and phones. Valve line-up: 4 x 6AQS, 
3 x 6BA6, 2 x 6BE6, 1 x 613L8, 6AL5, OAQ5, 6CA4 
and OAS. Steel case 17 a 71 x loin. For 2001250v. 
A.C. mains. Brand new with full instruction manual. 
No Rite available. 

LASKY'S PRICE 59 GNS. F 
H.P. Terms 212.19.0 dep. and 11 monthly payment, 
of £4.18.0. Total H.P.P. £60.17.0. 
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THE LATEST "KUBA" 
IMPORTED AM; FM 

STEREO RADIOGRAM 
CHASSIS 

Long, medium and short waveband coves. 
age plus VHF/PM. Piano key wave-change. 
Separate flywbeel tuning on AM and FM 

. , Hase, treble and balance control.. Magi eye 
tuning indicator. Ferrite rod aerial. The 

l..t very latest printed circuitry. Provision 
for multiplex adaptor. b valves-line up: ECC86, ECH801, ECCS3, ELLSO, EAF801. Full violon tuning 
ecalr, size 21 x Bin. Overall dimensions: 21 x 61 x Sin. Made to the very highest standard.. 

LASKY'S PRICE 292 GNS. Carriage &)aeazanw 1E/6 extra. 

TRANSISTOR POCKET RADIOS 
IDEAL GIFTS - All supplied complete with personal earpiece, battery and 
carrying case. Fully guaranteed-ready to nee. POST FREE. 

In attractive plastic cane. Else only 4fn. Z 
BOY'S 2 TRANSISTOR 51in. x lin. Fitted 21 in. speaker. Socket for 
personal earpiece. Uses PPS battery. 
Tunable over full medium waveband. LASKY'S PRICE 35J- 
BOY'S4TRANSISTOR MODELLASKY'S PRICE 45/a 

6 TRANSISTOR MODEL 
Fullp built Ip plastic rase. 4in. x 5 x im. with in. speaker 

LASKY'S PRICE 59/6 Uses nrngle FP3 type battery. Tunable over full medium wayr- 
band. 
2 Waveband (Long and Medium) Model. She 5 x 34 x 111n. 

LASKY'S PRICE 89/6 Cream/black plastic case. Including earpiece and carrying wee. 

THE "TRANSWAVE" DE LUXE TWO WAVEBAND RADIO 
O Bony transistors give super sensitive reception over the full Med. and Long wavebands. Internal ferrSe 
and detachable chrome t eleseopic aerials. 21 p.m. speaker. Smart 
black plastic cabinet with metal trim-.size 61 x 21 x ljin. Uses 3 

pen 
strap, 

batteries. Complete with leather case and shoulder 
LASKYf 

S PRICE 95J - 
p, earpiece and batteries. Post 2'6. 

3 WONDERFUL SETS FROM THE U.S.S.R. 
THE "SELGA" 7 TRANSISTOR RADIO 
High sensitivity circuit given excellent reception over full Med. 
waveband and powerful volante. P.M. speaker. Usen PP3 
type battery. Black and ivory plastic cabinet size 7 x 4 e Sin. 
Becket for external aerial. Complete with solid hide case and 
ehnulder strap, earpiece and battery. 

LASKY'S PRICE £5.9.6 
THE "SOKOL" 

Poet 2M 

7 TRANSISTOR TWO BAND RADIO 
Super quality receiver covering the full Med. and Long wavebands with esclusive rechargeable batting 
which can be recharged from any 110/250v. A.C. mains supply. Alec operates on PPS type dry battery. 
P.M. speaker. Ivory and black plastic cabinet 6 a 21 x Ills. Socket for external aerial. Complete with 
real leather cast rechargeable battery and 

LASKY'S PRICE £6.9.6 P°'' charger, dry battery and earpiece. 918 

THE "CONVAIR" 
IO TRANSISTOR PORTABLE RECEIVER 
Extremely well designed and made receiver covering the 
Long, bled. and Short wavebands. The Short waveband has 
switched hand spread on 13m., 16m., 19m., 20m., 51m., 41m. 
bands. Internal ferrite rod and telescopic aerials. Socket, 
for external aerial and earth and gram. pick-up. Strong 
cream and black plastic cabinet with carrying handle-else 
10 x 71 a 311n. Uses six US type batterlee (supplied). 

LASKY'S PRICE £12.19.6 671 

SPECIAL OFFER: GARRARD AT5 AUTOCHANGERS 
4 speed mains model-brand new and fully guaranteed 

LASKY'S PRICE niáaé ° crystal £5.19.6 R il`hl:i tto £6.9.6 6¡, 

207 EDGWARE RD, LONDON, W.2 Tel: PAD 3271 42 TOTTENHAM CT. RD., LONDON, W.I Tel: LAN 2573 

33 TOTTENHAM CT. RD., LONDON, W.I TeV: MUS 2605 152/3 FLEET STREET, LONDON, E.C.4 Tel: FLE 2833 

Both open all day Saturday. Early closing Thursday. Both open all day Thursday. Early closing Saturday. 

Mail Orders and correspondence to 3-15 Cavell St., Tower Hamlets, London, E.I. Tel: STE 4821/2 

LÄSKV'S FOR SPEEDY ORDER, SERVICE 
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LEARN 
ELECTRONICS 
-AS YOU BUILD 

over 40 
CIRCUITS 
EXPERIMENTS 
TEST GEAR 

including . . . 

® CATHODE RAY OSCILLOSCOPE 

Valve Experiments 
Transistor Experiments 
Electro -magnetic Experiments 
Basic Amplifier 
Basic Oscillator 
Basic Rectifier 
Signal Tracer 
Simple Counter 
Time Delay Circuit 

Square Wave Generator 
Morse Code Oscillator 
Simple Transmitter 
Electronic Switch 
Photo -electric Circuit 
Basic Computer Circuit 
Basic Radio Receiver 
A.C. Experiments 
D.C. Experiments 

The full equipment supplied comprises valves transistors photo -tube modern type chassis board printed circuit board full range 
resistors capacitors and inductors transformers potentiometers switches transistors valves all hardware wiring and every detail 
required for all practical work plus CATHODE RAY OSCILLOSCOPE for demonstrating results of all experiments carried out. All practical 
work fully described in comprehensive PRACTICAL MANUALS. Tutor service and advice if needed. 

This complete practical course will teach you all the basic principles of electronics by carrying out 
experiments and building operational apparatus. You will learn how to recognise and handle all 
types of modern components; their symbols and how to read a completed circuit or schematic diagram. 
The course then shows how all the basic electronic circuits are constructed and used, and HOW THEY 
ACTUALLY WORK BY USING THE OSCILLOSCOPE PROVIDED. An application is given in all the main fields of 
electronics, i.e. Radio; control circuits; computors and automation; photoelectrics; counters, etc., and 
rules and procedure for fault finding and servicing of all types of electronic equipment. 

NO PREVIOUS KNOWLEDGE NEEDED NO MATHS USED OR NEEDED REASONABLE FEE-NO EXTRAS REQUIRED 

SENT IN ATTRACTIVE BOX COMPLETE ADVICE SERVICE 

A completely NEW up-to-date 
home study experimental 
course by 
BRITISH NATIONAL 
RADIO SCHOOL - 
Britain's Leading Electronic 
Training Organisation. 

t 

EVERYTHING REMAINS YOUR OWN PROPERTY 

POST NOW FOR FREE BROCHURE ¡ 

To BRITISH NATIONAL RADIO SCHOOL READING BERKSHIRE. Please send 
free Brochure without obligation to 

NAME 

ADDRESS 

Block Capitals Please 

OR WRITE IF YOU PREFER NOT TO CUT COUPON PW 3.66 

1 
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PRACTICAL 
MARCH 1966 

VOL 41 NO 709 

MOUNTAIN OF MAIL 
THE size of our post bag seems to increase month by month. Whether in fact this is 

more apparent than real we have not had the nerve to check upon. We do know, 
however, that each week we have to clear a mountain of mail. 

Mind you, we are not really complaining. It might often appear that we are becoming 
engulfed in an avalanche of letters, but we undertake the task of clearing them in a 

spirit of (relatively) cheerful acceptance. For without such response, we would not be 
able to keep in such close contact with the opinions, aspirations, thoughts, wishes and 
(we must admit) occasional grouses, of readers. And a hobby magazine without a 

lively participating readership is dead. 

As might be anticipated by connoisseurs of this page, all this is leading up to a few 
things that have been niggling away in the dark recesses of our minds. The obvious 
kick-off is to regret that it is impossible always to provide a quick reply. Our policy for 
users of the Query Service, for instance, is to channel specialised enquiries to members 
of a panel of experts who operate outside our normal editorial staff. In this way, the 
best possible advice is obtained, but delays are sometimes inevitable. 

It must also be remembered that sometimes a seemingly simple enquiry (which may 
take only a single line of writing) could require a considerable time in checking 
references, or in obtaining information when it is not on file. 

So, in the interests of everyone, please keep letters concise and clear. Always quote 
our Reference number on follow-up letters. Do not write for blueprints we do not 
list. If you want technical advice, always enclose a query coupon and SAE. In fact-if in 
doubt-read the notes printed each month on the inside back cover page! 

Meantime, keep the letters coming and we will do our very best for you! 

CONTENTS 
News and Comment 
Simple Proximity Detector 
Aerial Tuning Methods 
No. 19 Set Mods 
Books Reviewed 
Educational Quiz Machine 
Practically Wireless 
Transistor Mobile Transmitter 
Switch -Tuned Superhet 
"15+5" Quality Amplifier 
On the Short Waves 
Oscillator Circuitry 
Miniature Power Amplifier 
Club Spot-Wellingborough Radio Club 

by H. Wagner 
by Gordon J. King 
by S. Simpson 

by M. J. Hughes, M.A. 
by Henry 
by F. C. Judd, G28CX 
by F. L. Thurston 
by P. A. Newbury 
by John Guttridge and David 
by R. Leyland 
by J. Harrison 
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940 
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946 
954 
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960 
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All correspondence intended for the Editor should be addressed to- The Editor, "Practical Wireless", George Newnes Ltd., Tower House 
Southampton Street, London, W.C.2. Phone: TEMple Rar 4363. Telegrams: Newnes Rand London. Subscription rates, including postage 
29s. per year to any part of the world. © George Newnes Ltd., 1966. Copyright in all drawings, photographs and articles published in 
"Practical Wireless" is specifically reserved throughout the countries signatory to the Berne Convention and the U.S.A. Reproductions 
or imitations of any of these are therefore expressly forbidden. THE APnIL ISSUE WILL BE PUBLISHED ON MARCH 3rd. 
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R.A.E, Success 

I HAVE recently sat and passed 
the R.A.E., after following the 
course in PRACTICAL WIRELESS. I 
am now practising Morse, to 
bring my present 6-7 words per 
minute up to the required 12. 

I should like 'to add that I 
found John Colley's remarks 
in " The Morse Bogey " very en- 
couraging. 
L. R. Tennant. 

East Cowes, 
Isle of Wight. 

A Challenge 

A FEW years ago a quite 
ordinary commercial 6 -valve set 
costing about £15 had three 
wavebands, and pushed out two 
or three watts through an 8in. 
speaker, which was very 
pleasant to listen to. No present- 
day transistor set can compare 
with this. 

I have constructed many of 
your own designs and several 
commercial kits; I have also 
listened to quite a few fairly 
expensive commercial sets. 
NONE of them is capable of 
reproducing music to my satisfac- 
tion and I have gone back to 
listening to my ancient mains 
radio (5 -valve superhet, circa 
1935). 

I can imagine that some of 
your technical staff will disagree 
with me. In which case I offer 
P.W. a challenge! This is to pub- 
lish a design -for readers to con- 
struct-of a transistor radio to 
the following specification:- 

Mains operated. Medium and 
long wave bands. Output at least 
3W. To operate a fair-sized 
speaker of 15f1. Tone control 
that really works. Capable of 
GOOD music reproduction. Out- 
put for tape recorder. (If a 
separate v.h.f./f.m. circuit could 
be incorporated, so much the 
better). 

As it is impossible to buy a 
commercial set approaching this 
specification, I am certain that 
many of your readers would be 
only too delighted to construct a 
quality radio. 
L. Welch. 

Hillingdon, 
Middlesex. 

[How about it?-Editor] 

NEWS ANS.. 
BRENELL TAPE LINK 

The Brenell Hi-Fi Tape Link contains twin recording amplifiers, "Push Pull" 
Bias/Erase oscillator, twin playback preamplifiers and is designed for use 

with a three -headed stereophonic tape deck, i.e. separate Erase, Recording 
and Playback heads of either the half track or quarter track types of the 
following types: 

Erase Record Playback 
2/2 TRACK (half track) BL210 or UL290 UK202 ÚK200 
2/4 TRACK (quarter track) BL216 or UL296 ÚK207 UK205 

Any make of High Fidelity amplifying equipment capable of supplying a 
signal level from Radio Tuners, Microphones, Gramophone Pickups, etc., 
of at least 75 millivolts (the output from a Hi-Fi preamp usually ranges 
from 125 to 500 millivolts). 

Mono and Stereo recording facilities are provided and whilst recording 
is in progress one may listen to the recorded material a fraction of a second 
after recording has taken place or to the signal being fed to the recording 
amplifier (comparison of the recorded and original signals may be under- 
taken). Two edgewise scaled illuminated meters indicate the recording 
signal level and dual concentric gain controls give individual control of the 
two recording amplifiers. Variable Bias enables the recordist to obtain 
optimum results at all tape speeds with all brands of tape. Frequency 
correction for 4 tape speeds, both for recording and replaying, is incorporated. 

To ensure elimination of hum, the amplifiers are completely enclosed in a 
strong metal case, valves are D.C. heated and the power unit is on a separate 
chassis in order that it may be mounted where it cannot introduce hum into 
the system. 

Price including power unit-f46.0.0. For further details contact Brenell 
Engineering Co. Ltd., 231 Liverpool Road, London N.I. 

A BOOKLET FROM MULLARD 
A booklet entitled "Quick -Heating V.H.F. Tetrodes and Double 
Tetrodes" is now available from Mullard. 

The booklet provides designers with information on the 
techniques associated with the use of quick -heating v.h.f. tet- 
rodes and double tetrodes. It gives abridged data on each type, 
a selection of practical circuits and recommended valve line-ups 
for different types of transmitter. 

Requests for copies should be made to the following address: 
Industrial Markets Division, Mullard Limited, Mullard House, 
Torrington Place, London, W.C.I. 

"PUSH-BUTTON MULTIMETER" 
Planet Instrument Co., 25 Dominion Avenue, Leeds, 7, are able to 
supply most of the non-standard resistors, and low value resistors used 
in the "Push -Button Multimeter," published in the January, 1966, issue 
of Practical Wireless. 
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COM MENT 
NEW POWER TRANSISTOR FROM MARCONI 

A new transistor, type 203-03, one of the types that has made the 
Marconi MYRIAD computer possible, has just been placed on the general 
market by the Microelectronics Division of The Marconi Company. 

This new transistor is an n.p.n. silicon planar transistor mounted in a 
standard (3 lead) TO -5 encapsulation. The combination of high break- 
down voltage and current handling capacity with low saturation voltage 
and fast switching times are believed to be unique. 

In a typical circuit, the total time taken to switch ON is 14 nano- 
seconds, and the total time taken to switch OFF is 90 nanoseconds. 
The collector -emitter saturation voltage is of the order of 0.3V and 
maximum collector -base leakage is 0.1µA. Minimum collector -base and 
collector -emitter breakdown voltages are both 45V with a minimum 
emitter -base breakdown voltage of 4V. 

Ratings (Limiting Values). Storage temperature -65 to 4-150°C. 
Maximum power dissipation at 25`C. case temperature, 3-0W. Maxi- 
mum power dissipation at 25-C. ambient temperature, 0-8W. Maxi- 
mum power dissipation at 75°C. ambient temperature 0.5W. Maximum 
emitter -base voltage 4.5V. Maximum collector -emitter voltage 50V. 
Maximum collector -base voltage 50V. Peak emitter current I.OA. 

TRANSISTOR OSCILLOSCOPE FROM EMI 

A new, low price, solid- 
state measuring oscillos- 
cope with high performance 
characteristics has been 
announced by EMI Elec- 
tronics Ltd. 

Known as the Oscillo- 
scope 101, its advanced cir- 
cuitry provides stable trig- 
gering up to 30 Mcis. The 
Y -amplifier bandwidth of 
15 Mc/s, coupled with a 
maximum sensitivity of 
50mV'cm, ensures that 
waveforms are faithfully 
displayed an the new Sin. 
c.r.t., type MX54. Specifi- 
cation as follows: 

Y AMPLIFIER-bandwidth: d.c. to 15 Mc's (-3dB); sensitivity range: 
50mV'cm to 60V/cm; measurement accuracy: better than -}- 5%. 

SWEEP GENERATOR & X AMPLIFIER-bandwidth: d.c. to 4 Mc/s (-3dB); 
sensitivity: 300mV/cm to I.5V/cm; sweep speeds: 40ns/cm to 100 ms/cm; 
measurement accuracy: better than ± 5%. 

TRIGGERING-bandwidth: 5 cis to 15 Mc/s: sensitivity: 0.2 cm internal, 
0.2V external; modes: a.c. (level control operative) automatic (level control 
inoperative). 

VOLTAGE CALIBRATION-produces 7 kc/s square waves of amplitudes 
from 200mV to 40V accurate to 2%. 

CATHODE RAY TUBE-EMI type MX54, Sin. diameter operated at 2.6kV. 
POWER SUPPLIES -95 to 130V, 50 to 60 c's or 190 to 260V, 50 to 60 c/s 

or 12V d.c. nominal (II to 14V absolute), positive earthed. 
The power consumption is 25W a.c. or 20W d.c. 
The height is 9in., width 8Sin. and depth 15in. The weight is approxi- 

mately 17 lbs. and the case is finished with silk screen printed front and rear 
panels and plastic faced covers. The price is E170. 

more News and Comment 

939 

The Meaning of Amateur 
ON READING the item on "The 

Meaning of Amateur" in the 
January. 1966, issue I find myself 
rather puzzled. To purchase a 
commercially made Tx and Rx 
and use same if licensed I am 
wondering what the operator 
would be an " amateur" of, not 
having constructed any equip- 
ment himself. I have always had 
the impression that an amateur 
was a person who used his 
initiative and produced an article 
entirely on his own, not having 
been professionally trained in the 
subject. The reference to 
amateur sportsmen does not 
apply in any way and I am 
rather surprised that such a letter 
was printed. The difference 
between professional and 
amateur sportsmen is that the 
latter are not paid for their 
activities. 

If our Birmingham friend 
hasn't sufficient interest in radio 
to enable him to brew his own 
gear I would suggest he looks to 
some other hobby where a little 
energy and initiative is not 
required. 

Long live amateur radio as we 
know it, with appreciation to 
P.W. in that field. 
J. R. Davidson, G3FG. 

Carshalton, 
Surrey. 

* * * 

YouR correspondent en "-The 
Meaning of Amateur" (page 692, 
December issue) asks why 
people buy expensive equipment 
rather than "roll their own ". 
The simple answer to this is that 
the trade has cottoned on to this 
and almost all components are 
priced against published circuits, 
so that the home-made job will 
cost as much as-and sometimes 
more than-an on -the -shelf 
product. 

If one wants proof of this one 
has only to take any good circuit 
and price the components avail- 
able on the market-then com- 
pare the total with the price of a 
proprietary item. In addition, 
how many of us can afford the 
test equipment, etc., to set up a 
home-made job? 
D. A. Snoad. 

on page 968 

Haslemere. 
Surrey. 
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A SIMPLE 

PROXIMITY 
DETECTOR 

by H. Wagner 

THERE have been several proximity detectors 
described in technical magazines over the last 
few years; n)ost of them rely on the change in 

anode (or collector) current as a result of change 
in oscillatory state of a simple feedback r.f. 
oscillator. This type of detector can be made 
very sensitive; in fact a true proximity detector 
and, as such, can be employed in cases where it 
is important for an operator not to get too close to 
a piece of machinery, etc. As a burglar alarm it 
would seem that great sensitivity is not so much 
required as reliability of operation the moment 
the guarded article is touched or tampered with. 

The little gadget described here is less complex 
than the oscillator type of detector but, once set, 
will give reliable service. 

Modes of Operation 
From the circuit diagram in Fig. 1 it can be 

seen that in one mode of operation the thyratron 
is operated on a.c.; by throwing a switch the 
circuit will run on d.c. This choice of operation 
is deliberate. If one intends to leave the house 
unattended for only a short time-to pop around 
the corner-it is better to select a.c. operation. The 

intruder, having had his 
warning, is now faced with 
one of two courses of 
action: (i) Clear off, mutter- 
ing invectives, (ii) sit down 
and think out his next 
move. 

If you're out for a short 
time you'll foil his second 
course and you will not 
have unduly annoyed your 
neighbours. 

If you're off for the week- 
end, switch to d.c. operation. 
Once triggered the device 
will not let up until the 
police get the Electricity 
Board to disconnect your 
supply and then it is the 
duty of the force to protect 
your property until your 
return. 

If one of these devices is 
hooked up to each external 
door, you might ask, how 
are you going to explain 

sa N away the shocking noise you 
make each time you re-enter 
your own dwelling? The cir- 
cuit in Fig. 2 shows how 
one door is provided with a 

L 

MR2 
150V 
500mA 
Silicon 
diode 

To 
alarm 
device 

Fig. Ir Circuit diagram of the proximity detector. The relay is a P.O. type, 2 -pole, 

2 -way, 2kû. Resistors should be high stability types for optimum circuit reliability. 
TI is a Radiospares midget type, 125-0-125V and 6.3V secondaries. 
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touch detector having a bi -metal relay in the 
output circuit. The 30-40 second delay on this is 
long enough for a sober man to get his key in the 
lock, open the door and switch off the device 
before it starts the bell ringing. The remaining 
detectors in the house are switched off in the 
normal manner. 

Layout Uncritical 
There is very little to mention concerning the 

circuit. Layout of the components has been 
suggested in Fig. 3 but need not be adhered to so 
long as the valve is kept away from the other 
portions of the circuit such as the transformer, 
silicon diode and the 5% resistors. If the 2050 
valve is used it will be found to run much cooler 
than the miniature 2D21. If the miniature valve 
is used, plenty of cooling holes should be drilled 
in the box within which the device is housed. One 
of the writer's detectors was built in a larger 
biscuit tin and one in a somewhat smaller one. 
Both tins were cleaned with spirit and then 
sprayed with aluminium paint to improve their 
appearance. 

The valve socket is soldered directly into a 
small piece of biscuit tin and a lip is bent on the 
under side so that this can be soldered directly to 
the inside of the lid of the box. 

Switch S2 can be a more fancy one -pole, two- 
way one, but an ordinary two-way type is satisfac- 
tory. A jumper wire is soldered as shown in the 
diagrams. SI is not absolutely necessary since, 
once the device is operating correctly, the arma- 
ture in the relay can be made to throw out by 
setting the switch S2 over to the a.c. position. SI 
was left out in the second model. The type of 
relay used was not very suitable but with the 2k11 
wire -wound resistor in series and a little fiddling 
with the contact tensions no more trouble was 
experienced. A 1µF paper capacitor was tried 
instead of the silicon diode but this is not recom- 
mended. If a 5kí1 relay is available, or even a 
4k11 one, there should be no difficulty at all. 

Polarised cable 
connector socket 
to alarm device 

A.C. 
Mains i.'Ie 

From 
original 

output on 
alarm 
device 

Bimetal relay 

Dbase4 

details 

1 
Polarised 

socket 
to alarm 

device 

Fig. 2: Connections from unit to provide one door with 
touch detector. 

In the prototype ordinary resistors were used 
after first using 50k11 potentiometers to find the 
correct values in the resistor string across the 
secondary of the power transformer. Ordinary 
20% resistors were useless; 10% were still unstable 
over a long period; 5% high -stability resistors 
provided complete reliability. 

Mains Voltages 
The house voltage in the writer's area is 

approximately 250V. Where this differs adjust- 
ments can be made so that the actual voltage on 
each side of the centre tap is around 120V. The 
most important thing is to get the two voltages 
-a.c. and d.c.-in agreement. The valve data 
book says the maximum grid resistor should be 
10Mí2. With the low voltages and currents used 
here 15MO was found to be better. An interest- 
ing thing about the two valves is that whilst the 
2D2J seems more sensitive its action does not 
appear to be so decisive as that of the 2050. It 
also runs very much hotter. 

J 
vi 

2050 
0 0 0 

Cooling holes In 

O 0 ud 0 0 
Tags marked 'MC.. 

denote earthing connections 
to chassis 

Fig. 3: Layout of components-from the 2050 unit shown in the heading photograph. 
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Testing the Unit 
After the unit has been built it should be tested 

for positive action of the relay. Allow the'set to 
warm up for about four or five minutes and then 
turn the 25kfl potentiometer until the relay drops 
out. On touching the core of the coaxial cable 
at the end remote from the unit the relay should 
pull in smartly. If it is found that the relay 
prefers to operate the other way, i.e. prefers to 
stay pulled in and drops out smartly when the 
cable core is touched, the remedy is to change 
over the leads to the primary of the transformer. 
If this has to be done do not forget to change the 
leads over at the other end of the cable connectors 
to keep the polarities correct. 

If preferred the delay unit can be built inside 
the same box as the alarm device. The way 
described in this article is quite useful as the delay 
section can be transferred from one unit to the 
other without in any way upsetting the rather 
critical setting of the units. 

Once positive action has been obtained the final 
adjustment should be put off for about four days, 
during which time the unit should be left on in its 
assigned position. This will age the valve 
sufficiently and it is quite extraordinary how the 
unit will settle down after this initial cooking. 

The proximal end of the cable shield will be 
grounded automatically through the coaxial plug 
and socket. The other end of the cable-and this 
should not exceed 4ft in length-has a crocodile 
clip soldered to the core and the braiding should 
be trimmed off and taped out of the way. 

The mains cable should have a ground wire so 
that proper grounding of the unit may be effected 
through the house grounding system. 

Exactly how the crocodile clip is connected to 
the door has to be found out by trial and error. 
Too close coupling will virtually short out a.c. 
hum on which this unit depends for its action. 

In the writer's case it was found that a nail 
driven into the wood about +in. from the " lock " 
gave just about the right coupling for one unit, 
whilst the other unit required the nail to be placed 
about 4in. away from the lock. 

Field Intensity 
One point should be mentioned; make 

this unit is that it depends upon the a.c. field 
intensity in its vicinity. If this is altered by 
switching on lights in the same room-the hall- 
or, shall we say, using any lights carrying current 
along wires in the vicinity of the alarm unit, then 
the unit will have had its sensitivity altered. 

In other words, final adjustment must be done 
with lights out and only the usual things working 
in the house such as the frig. and water heater. 
Once this is understood, and the unit adjusted 
under these conditions, one will be agreeably 
surprised at its reliability. 

One point should be mentioned; make 
sure the d.c, output is about the same at tilt relay 
contact as the a.c. Otherwise sensitivity will not 
be the same and results disappointing. 

Two of these units have been operating 
continuously for many months without any sign of 
instability. 

Bimetal relay envelope on top of midget transformer 

To 
polarised 
socket 

and 
alarm 
device 

Fig. 4: Physical layout of the unit of Fig. 2. 

In our area power failures are far more 
common than elsewhere and it was very necessary 
to make sure that the unit did not " play up " 
after the power had been returned. It was found 
that what really happened was that the unit lost 
its sensitivity for about ten minutes after 
" returning" the power and this whether the mode 
switch was set at " one shot " or " warning ". 

The third unit operating in the house is the one 
described by R. Bebbington in the November, 
1963, issue of this magazine. This one gave a few 
false alarms, to my embarrassment, but settled 
down quite happily when its sensitivity was 
suitably reduced. Its only weakness is its power 
output-in noise. A push-pull class B maximum 
gain, maximum distortion amplifier(!) using two 
6L6s in the output stage raised the noise level to 
a very nice 30W. 

The a.c. hum field units drive a G.E.C. burglar 
alarm bell of very generous proportions, plus two 
powerful lights directed on to "the right places". 
The noise and bright lights are quite awe- 
inspiring! 

PRACTICAL WIRELESS 
BINDERS 

The Practical Wireless Easi-binder is designed to 
hold normally 12 issues. Please state volume number 
required otherwise a blank cover will be sent. 

A new version of the Easi-binder with a special 
pocket for storing blueprints and data sheets is now 
available. The price is 11 t6d inclusive of postage. 

Order your binder from: Binding Department, 
George Newnes Ltd., Tower House, Southampton 
Street, London, W.C.2. 
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Aerial Tuning Methods 

GORDON J. KING 

AN aerial is possessed of distributed inductance 
and capacitance. This makes it equivalent to 
a transmission line and thus in many respects 

it ,behaves like a tuned circuit. An aerial is 
said to be tuned when its length equals a half 
wavelength or a multiple of half wavelengths of 
the signal and when the aerial is " unearthed ". 
With an "earthed " aerial tuning occurs when its 
length equals a quarter wavelength or a multiple 
of quarter wavelengths of the signal. Here, then, 
we have the fundamental conception behind half - 
and quarter -wave aerials. 

Tuned Aerials 

An aerial abstracts signal energy from a passing 
radio wave. If the aerial is of a length equal to the 
wavelength of the signal, then a complete wave of 
electrical current is induced into it, as shown in 
Fig. 1. Here it will be seen that wave A -B is 
identical to wave B -C but of opposite sign. Thus, a 
complete current change can be accommodated in 
an aerial whose length is half that of the aerial 
in Fig. 1. This is shown in Fig. 2 and is representa- 
tive of the half -wave aerial. The aerial is unearthed 
in this case. 

An earthed quarter wave aerial works in a 
similar manner, but the missing second quarter - 

Whole 
wave ength 

Current 
wave 

C 

Current 
wave 

Halt -wave 
length 

Fig. I (left): A current wave of the nature it ustrated here 
is induced into an aerial which is adjusted in length to 

suit the wavelength of the signal. 

Fig. 2 (right): Since a complete change of current occurs 
both at A-8 and 8-C in Fig. I, an aerial tunes when its 
length accommodates a half of a whole wave, as this 

diagram shows. 

wave section is produced by a reflection in the 
earth of the first quarter -wave section. This is 
called an " image" aerial. The joint action of a 
quarter -wave aerial and its image is the same as 
that of an unearthed half -wave aerial. The image 
effect is depicted in Fig. 3. 

V.h.f. aerials for radio and television are usually 
of the half -wave variety, since they are not nor- 
mally earthed. This means that the overall length 
of the aerial corresponds to half the wavelength of 
the v.h.f. signal. In practice, the length of the 
aerial is not exactly half the wavelength of the 
signal because the velocity of the radio wave on 
being induced into the aerial is reduced slightly. 
This is corrected by arranging for the physical 
length of the aerial to be about 95 per cent of the 
signal half wavelength. That is, by making the 
aerial 5 per cent shorter than the signal half wave- 
length. Thus, to tune to a wavelength of, say, 
10 metres, a half -wave aerial would need to have 
a physical length of about 9.5 metres. 

Simple Calculations 

Radio waves in free space have a velocity of 
186,000 miles per second, equal to 300,000,000 
metres per second. The signal wavelength then, is 
really a measure of the distance that a full radio 
wave travels in one second. Since we know the 
wave velocity, therefore, we can easily find the 
wavelength by dividing 300,000,000 by the signal 
frequency in cycles per second (c/s). The answer 
is in metres. 

We can ease the calculation at v.h.f. by crossing 
off six noughts at the top of the equation and 
working in megacycles per second (Mc/s) at the 
bottom instead of in c/s. Remember, here we are 
dealing in whole wavelengths. The length of a 
tuned unearthed aerial is 95 per cent of half the 
wavelength value so calculated. Let us try a simule 
example. 

Say the signal frequency is 150Mc/s (in the 
v.h.f. spectrum). The wavelength of that sienal is 
thus 300/150. or 2 metres. Half is 1 metre. and 95 
per cent of this is 0.95 metre, which is the length 
of a half -wave aerial that would tune 150Mc/s. 
Easy? 

Incidentally if we want to work in feet we 
should multiply the length in metres by 3.281 or in 
inches multiply by 39.37. Thus, the 0.95 metre 
aerial illustrated above is equal to 3417ft. Using 

www.americanradiohistory.com

www.americanradiohistory.com


944 PRACTICAL WIRELESS March, 1%6 

Current 
' wave 

Quarter -wave 
length 

Quarter -wave 
image aeriai 

Earth-1- 

Aeria too 
long for 

signal freq. 

T 
to set 

(a) 

r 
Aerial too 
short for 

to set 

Fig. 3 (left): A quarter -wave aerial which is effectively 
"earthed" at one end behaves as a half -wave aerial by 

virtue of the quarter -wave "image" of the real aerial 
reflected by the ground., 

Fig. 4 (right): The inductive element of an aerial which is 

too long for the signal can be tuned out by series capacit- 
ance, as shown at (a), while the capacitive element of on 
aerial which is too short for the signal con be tuned out by 

series inductance, as shown at (b). 

the above arithmetic, a formula for calculating the 
length of an aerial in feet direct is length in feet 
equals 468/frequency in Mc/s. Of course, it 
follows that a quarter -wave aerial is exactly half 
the length of a half -wave one. 

Just one more thing here and that is since the 
wavelength of a signal is equal to the wave 
velocity divided by the frequency, the frequency 
of a signal is equal to the wave velocity 
divided by the wavelength. This simply 
means that by dividing 300 by the wavelength in 
metres we are given the frequency in Mc/s, or by 
using 300,000,000 at the top the answer is in c/s. 

Tuning Artifices 

So far so good but what if one wants to operate 
an aerial over a range of signal frequencies? The 
obvious solution is to arrange for the aerial to be 
adjustable in length so that it can be tuned 
accurately to any particular signal frequency or 

Current 
maximum 

and voltage 
minimum 
at centre 

Feeder 

n 
to set 

/Voltage 
wave 

./ Half -wave 
length 

Low 
impedance 

Fig. 5 (left): A half -wave aerial is generally split in the 
centre to take the feeder, as shown here. 

Fig. 6 (right): The voltage and current distribution in a 

caned half -wave aerial. The impedance at the centre is 

low and at each end high. 

wavelength. This is done in fact, where optimum 
radiation (in the case of a transmitting aerial) or 
signal pickup is demanded. Often, however, a 
number of aerials are used which can be switched 
to the transmitter or receiver to suit the sending or 
received signal frequency. 

There is another way of handling the problem 
which is based upon the fact that if an aerial is 

not exactly the correct length for resonance, it can 
be resonated by adding series inductance if it is 

too short or by adding series capacitance if it is 

too long. The idea is shown in Fig. 4. This tuning 
idea is derived from the fact that a signal voltage 
applied to an aerial will encounter a capacitive 
reactance at frequencies just below resonance and 
gn inductive reactance at frequencies just above 
resonance. Thus. the series inductance neutralses 
the capacitive reactance of too short aerials. while 
the series capacitance neutralises the inductive 
reactance of too long aerials. When an aerial is 

correctly tuned its loading pont looks like 
resistance. 

An aerial resistance or impedance stems from 
the fact that. apart from a current component of 
the abstracted signal. it also has induced into it a 

voltage component. Thus. the resistance or impe- 
dance is given by the voltage at any given pont 
divided by the current at the same point. This 
means that the resistance or impedance is low 
when the voltage is low and the current high and 
high when the voltage is high and the current low. 

An unearthed half -wave aerial is often discon- 
nected electrically at its centre, at which point a 
connection is made to the feeder as shown in 
Fig. 5. This is known as the half -wave dinole. 
Dipole because the aerial is then in two sections 
"di" (two) " pole" (sections). When an aerial is 
so arranged the impedance at the centre is low 
because the current is at minimum and the voltage 
at minimum as shown in Fig. 6. 

Impedance 

The actual impedance offered by an aerial to c 

series vol'aee is influenced by various factors, 
including frequency ground losses. type of aer.al, 
length and so forth. However, the impedance at 
the centre of a tuned half -wave dipole is in the 
order of 75f). This point thus represents a good 
match to 75í2 coaxial feeder or twin feeder. The 
transference of signal to or from an aerial is 

governed by the matching. the closer the match 
the better the transference. A serious mismatch 
loses s'"nal Hower berause the s'enals are then 
reflected un and down the feeder and tend towards 
can rellation. 

The impedance at the end of a tuned aerial is 
high, in the order of thousands of ohms, because 
here the voltage is high and the current low. The 
impedance at the' "earthed" end of a ouarter- 
wave "earthed " aerial is also low. comnarahle to 
that at the centre of an "unearthed" dinole. 
Quarter -wave aerials are often used with mobile 
radio communication systems on cars. Here the 
metal body of the car represents the earth and it 
is in this that the aerial image is reflected. 

An "earthed" aerial should not be taken to 
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imply that one end is really connected direct to 
earth. It simply signifies that the missing quarter - 
wave section is made up either by the earth itself 
or by the mass of metal (such as the metal body of 
a car) by virtue of the image effect described 
earlier. Connection to a so-called earthed quarter - 
wave aerial is shown in Fig. 6. 

Ordinary car radio aerials are not normally 
tuned in terms of length. Car radios and transis- 
tor sets operated in cars tune over the 1.w. and 
m.w. bands. Of course it would be impossible to 
employ a half- or quarter -wave aerial tuned by 
length to such long wavelengths. The loss of 
efficiency by the use of an aerial of considerably 
shorter length than the signal half or quarter 
wavelength in such cases is countered by the use 
of high gain r.f. and frequency changer stages in 
the sets themselves. 

The same really applies to domestic radios 
which work from short lengths of aerial wire. 
There is no real tuning in the aerial itself but 
sometimes " loading coils " are used in the aerial 
circuit particularly on the I.w. band, to enhance 
the signal transference from the aerial to the first 
stage in the set. 

Tuning by Inductance 

It is possible dramatically to improve the per- 
formance of a car radio or transistor set working 
in a car from a short, outside car -type aerial by 
loading or tuning the aerial with series inductance 
and then adjusting the length of the aerial to 
resonance at the required frequency. This gives 
the condition depicted in Fig. 4b. 

For m.w. applications such a coil can be wound 
on a length of ferrite rod and then introduced 
between the bottom of the aerial and the set as 
shown in Fig. 8. A practical coil of this nature 
can consist of 120 turns of 20 s.w.g. enamelled 
covered wire close wound on a 4in. ferrite rod of 
gin. diameter. When connected in the aerial 
circuit as shown in Fig. 8 the length of the teles- 
copic aerial should be adjusted with the set tuned 
to a weak m.w. station at the top of the band 

Quarter -wave Quarter -wave 
length length 

Feeder Insulator 

set 

Insulator Metal 
plate 

In ground set 
(a) (b) 

Fig. 7: Connecting a feeder to a quarter -wave "earthed" 
aerial. At (a) a connection is mode to a metal plate in the 
ground, beneath the aerial, while at (b) the metal body 
of a car, for instance, is used instead of an earthed plate. 

Telescopic 
car 

aerial 

Resonating 
coil 

wour.d 
on 

ferrite 

To set 

14 turns 22 S WG. 
enamelled covered 

copper wire 

300pF 
tunlnd 

capacitor 

Wood frame and shelf tor 
transistor set (see text) 

Fig. 8 (left): An inductor connected at the end of a tele- 
scopic aerial can be used to improve reception. The system 
is then tuned by adjusting the length of the telescopic 
aerial when the set is tuned to the required station. 

Details of the "resonating coil" are given in the text. 

Fig. 9 (right): Greatly improved performance of small 
transistor portables on distant or weak stations is possible 
by placing the set in a tuned loop, as shown here. Details 

are given in the text. 

(round Radio Luxembourg area) for maximum 
pick-up. 

On the s.w. bands a too long aerial can be 
peaked on any particular station by connecting a 
variable capacitor of 300pF in series with the 
aerial at the set end, giving the condition as shown 
in Fig. 4a. The capacitor should be adjusted for 
maximum response. 

Tuned Loop 

Transistor sets feature ferrite rod aerials of high 
efficiency the coils on which are tuned by the r.f. 
section of the two -ganged canacitor. There are 
times, however, when a greater signal pick-up 
would be desirable, especially at the high - 
frequency end of the m.w. band. This can often 
be achieved without the use of an external aerial 
or amplifier by running the set itself within a 
tuned loop as shown in Fig. 9. The loop is wound 
on a wooden frame with a shelf inside upon which 
the transistor set can be stood. For normal m.w. 
reception the loop should consist of 14 turns of 
22 s.w.g. enamelled covered cooper wire the ends 
of which are connected across the tags of a single 
section 300pF tuning canacitor. This can be 
mounted on a small wooden panel in one corner 
of the frame as shown in the diagram. A suitable 
overall size for the frame is 18in. x 18in. x 6in., 
though the width is really governed by the 
dimensions of the transistor set, for the 14 turns 
of wire take up very little space. 

The set is placed in the loop as shown and both 
the loop and the set orientated for maximum 
pick-up. The loop tuning capacitor is then 
adjusted for maximum boost. 
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W.S.19, ;Mk. 3, now widely available from 
dealers in Government surplus equipment. 
was employed by the Army as communi- 

cations equipment for use in tanks. It is of rugged 
construction and contains an intercom amplifier, a 

vh.f. transceiver, an h.f. transmitter, and a 

corresponding five -valve superhet receiver. This 
receiver is the subject of the following modifica- 
tions; when modified, it becomes a nine -valve 
(including rectifier) receiver comprising two r.f. 
stages, mixer, two i.f. stages, detector/avc/first a.f. 
stage (which can be tapped for head -set opera- 
tion), output stage and beat -frequency oscillator. 
The frequency ranges, 2Mc/s to 4.5Mc/s and 
4.5Mc/s to 8Mc/s, are unchanged. Power is 
obtainable from 240V a.c. mains. 

This article is not suitable for a novice, unless 
he is prepared to " write off" the cost of his 
W.S.19 as "gained experience" if he fails to cope 
with the job. It is written for the amateur who has 
built one or two receivers and other equipment 
using valves, and has overcome the snags which 
perhaps arose. He must have access to a fine - 
pointed soldering iron, a comprehensive test meter, 
a reasonable workbench with adequate light on 
which the receiver can be left undisturbed (this is 
not a " one -evening" job) and a power supply 
giving 6.3V at about 3A, and 200V at about 50mA. 
An existing a.c.-operated receiver can be put to 
use, u described later. 

Components 

One or two additional 
required. These are:- 
(1) Mains.transformer giving 250/0/250V, 50mA, 

6.3V at 3A, 5V at 2A. The transformer should 
have above -chassis mounting facilities. 
Smoothing choke, approximately 10 Henries 
at 50mA. Under -chassis mounting and of 
small dimensions as space is limited. 

(3) 8 + 16µF, 300V working, electrolytic capaci- 
tor. Under -chassis mounting; space is 
limitedc 
5Z4 or .524G rectifier. 
Approximately twelve resistors. 
Two single -circuit telephone 
sockets, 

a) 

(4) 
(5) 
(6) 

components will be 

jacks; one 

Part 1 

(7) One 3(1 impedance permanent -magnet loud- 
speaker. 

Quantity insulated single -lead flex (nine different 
colours are very desirable); quantity twin p.v.c. 
flex; approximately 3ft. coaxial lead. 

The Procedure 

The procedure adopted by the author was:- 
(1) an initial check of the receiver as found; 
(2) carry out one of a series of modifications, 

then check that the receiver is still opera- 
tional; 

(3) continue with the next modification, check, 
and so on. 

The reader will find that he covers some ground 
more than once: the reason is apparent when one 
studies the complexity under the W.S.19 chassis. 
If a lot of the work is attempted at one go, only an 
experienced amateur will extricate himself from 
the tangle of snags he will probably set up. 
" little and often " is a much better policy when 
dealing with W.S.19. 

The Modifications 

The series of modifications is carried out in the 
following order:- 

Conversion of valve heaters circuit; initial 
check. 
Removal of send/receive relays and restora- 
tion of affected h.t. circuits; check receiver. 
Inclusion of headset output; check. 
Restoration of 
a.v.c. I Carried out as one modifi- 
Restoration of . cation prior to checking 
b.f.o. note I receiver. 
control. J 
Inclusion of additional r.f. stage; check. 
Inclusion of loudspeaker output stage; check. 
Inclusion of band -spreading; check. 
Inclusion of mains power supply; no check 
possible at this stage. 
Modification to A SET. B SET. and I/C 
switch assembly to provide "mains on" 
and " h.t. on" control, also headset sockets 
check. 
Inclusion of monitoring system; check. 
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Illustrations 

Transformers 
ilcand modulator 

Output 
Trans. 

Tone 
Filter 

Aerial coil (P.A.) 

PA Tuning 
capacitor 

Fig. 1: Topside chassis layout before modification. 

The reader should study the illustrations provi- 
ded in this article in conjunction with the W.S.19 
as found. No attempt has been made to produce 
an accurately -dimensioned drawing of the topside 
of the chassis, nor to include all of the assembly, 
but identification of the parts concerned should be 
quite easy. 

The underside view (Fig. 2) shows all valve 
sockets concerned and their orientation, also the 
locations of certain terminal strips and existing 
components mentioned in the modifications. It 
also shows as shaded rectangles, the positions of 
additional components. An overall circuit diagram 
of the modified receiver is not given. The original 
heater circuit is given in Fig. 3 and compared with 
the modified version. 

Time Involved 

One is often asked, "How long will the job 
take?". The answer can only be based on certain 
assumptions. Given a fairly intelligent amateur 
possessing more than basic knowledge and the 
necessary tools, and working two hours nightly, he 
should complete the work in approximately ten 
days. The individual reader must apply this 
" yardstick " to his own ability. 

Making a Start 

The work begins by checking the " found" con- 
dition of the receiver, and the valves. 
(1) 

(2) 

Remove the securing screws and remove the 
chassis from its outer case. 
Remove all valve screens, including the cover 
over the v.h.f. section; note that the cover 
carries a valve -location plan and check it 
agrees with Figs. 1 and 2. 

(3) Remove all valves; check the following 
starred valves are present and usable:- 

*V2B 6K8 *V3A 6Q7 V8B 
*V1A 6K7 V6A VIE 
*V2A 6K8 *V5A 6K7 V1F 
*V1B 6K7 V4A VID 
*V1C 6K7 *V8A 6V6 V7A 
(4) Check that the general mechanical condition 

of the receiver (controls, switches, etc.) is 
apparently sound. 

Initial Check: Heaters 

The initial check involves changing the heater 
circuit from the original (Fig. 3a) to that shown in 
Fig. 3b; thereafter, an external power supply is 
used to check that the receiver, as found, is 
operational. 
(1) Study Fig. 3a, then, by a zero ohms check, 

ascertain which heater pins are, in fact, 
earthed. Note these on Fig. 2. 

(2) Proceed with interconnections shown in 
Fig. 3b. 

(3) At the "A SET, B SET I/C" switch assembly 
(hereafter "3 -switch assembly "), loosen the 
securing nut at each switch. 

(4) Remove four 6BA ch.hd. screws passing 
through the assembly plate. Undo the switch 
securing nuts completely, then remove the 
plate. The DPDT switches and associated 
wiring are now accessible. (This procedure is 
necessary because of the very limited wiring 
to these switches.) 

(5) Check A SET is switched off (toggle upward). 
Check for zero ohms between pin 3 on PL2 
(lower plug on left front of panel) and the 
upper contacts of A SET. (Pin 3 carries 
LT+). 

(6) Switch A SET on and check for zero ohms 
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between PL2, pin 3 and the appropriate 
lower contact on A SET. If the switch is 
erratic replace it and wire as found. (One of 
these wires is cut away at the next operation; 
read the step below before wiring). 

(7) Having found the appropriate l.t. contact, 
sever the wire (lead " a " in Fig. 3a). Solder 
a new lead (" b ", Fig. 3b) between the 1.t. 
contact and the "live" pin on VSA. The lead 
should be capable of carrying 3A without 
undue loss. 

Initial Check: H.T. Supply 

Check the h.t. line as follows:- 
(1) 

(2) 

(3) 

Check for zero ohms between PL2, pin 6 (h.t. 
input) and the remaining unchecked contact 
on the upper side of A SET, with the switch "off". 
Check for continuity across .the switch to the 
relevant contact with A SET switched " on ". 
Check for zero ohms between PL2, pin 6 and 
tag 9 on TS1 (Fig. 2). Disconnect the meter 
and refit the 3 -switch assembly. 

Initial Check: Power Supply 

A 6.3V 3A a.c. supply, together with approxi- 
mately 200V h.t., are required. Sources will, of 
course, vary, but it is assumed the reader has the 
knowledge and ability to adapt the power supply 
in an existing a.c.-operated radio, radiogram, etc., 
to his needs. The chassis of the adapted source 
should, be connected to W.S.19 chassis, the h.t.+ 
line to PL2, pin 6, one 6.3V line to PL2, pin 3, and 
the remaining line to W.S.19 chassis. Caution must 

V 7A 

V1F 

V8B 

81161 F 

ViD 

V1F 

V8A 

Mode switch 

Wafer t 

2 

Smoothing 
Cooke 

BN 
BN 

Bl ON R W 
f4 R. R. IL 

T1 

be taken to guard against crossed earths short- 
circuiting the 6.3V supply; if the adapted source 
carries dial lamps, crossed earths will be shown up 
by failure of the dial lamps to light. 

The W.S.19 will withstand 280V, but an attempt 
should be made to reduce h.t. to approximately 
200V by use of a voltage dropper; the W.S.19 end 
of the dropper will require at least 8µF bypass 
capacitance to W.S.19 chassis. 

Initial Check: Operation 

With the adapted power source switched off, 
proceed as follows:- 
( 1) Temporarily fit two crocodile clips to the 

headset -cord connections. Clip one to W.S.19 
chassis and the other to one lead of a 0.01µF, 
300V capacitor. Connect the free lead of the 
capacitor to the white lead of the output 
transformer (Fig. 1). 

(2)' Fit the starred valves (referred to earlier) to 
the relevant sockets. 
Connect a reasonably efficient aerial to the 
A set AERIAL plug. An earth is helpful but 
not essential. Turn up A.F. GAIN and R.F. 
GAIN. 

(4) Connect a voltmeter to read 300V maximum 
between W.S.19 chassis (negative) and PL2, 
pin 6. 
Don the headset. Switch on A SET. Switch on 
the adapted power source. 
Check that the valves in W.S.19 are alight. 
Watch for h.t. at the voltmeter; before this 
rises to a maximum the output of the receiver 
should be audible. If it is not, check that the 
M.C.W., C.W., R.T. switch (hereafter 

(3) 

(5) 

(6) 

V4A 

1 

V3A 

tS2 

A.F Ga,ni I RF Geint 

'o 9 

Mode switch 
viewed from 

rear of 
chassis 

V2A 

FIg. 2: Layout of valve sockets (underside). The additional components are the 8+ I6uF capacitor, smoothing choke and Ti. 
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LITY 

THE NEW 1966 C_'R 70A 
COMMUNICATION RECEIVER 

This completely new receiver sets x high standard for 
performance and finish unequalled at Tice, and is a worthy 
addition to the outstanding range of 1 r , i e It quality communi- 
cation equipment. Frequency rango. Kc/s -30 Mc/s (540-10 
metres) in four ranges: 560 Kc/s -1.5 1s; 1.5 Mc/s-4.2 Mc/s; 
4.2 Mc/s-11.5 Mc/s; 11.5 Mc/s-30 Niels. is: de rule scales for each 
band calibrated in frequencies plus an additional logging 
scale in degrees. Two speed vernier tuning control with reverse 
slow tune action. Unique aerial input stage exclusive to the 
CR.70A employing High ' Q' Air -spaced CODAR-QOIL Inductor 
giving extremely high gain with low noise level. Panel aerial 
trimmer for peaking weak signals. Double tuned I.F. Iron 
cored transformers. 470 Kc/s with EF163 frame grid valve for 
maximum gain and selectivity. 5 valves (including two twin 
triodes) giving 7 valve lineup. Separate B.F.O. stage for CW and 
SSB reception. Calibrated signal strength 'S' meter, illumin- 
ated. Automatic Volume control. Panel phone jack for 
"private" listening. 2-3 ohm output for external speaker. 
Superb styling, metal cabinet inthe new Organasol Satin lustre 
finish. Size 13' x 59' x 71'. For A.C. 200/250 v. Ready built. Not a 
Kit at the fantastic low price of £19.10.0. Carr. 7/6. 
CODAR R.F. PRE -SELECTOR MODEL P.R.30. Consider- 
ably improves the performance of any superhet receiver over 
1.5-l0Mc/s. Uses EF163 Frame Grid Valve, and provides up to 
20dB gain plus substantial image rejection, improved signal/ 
noise ratio and selectivity. Selector switch for either dipole or 
single wire antenna. Power requirements 180-250 volts 12mA 
H.T. 6.3 volts, 0.3 amp L.T. Size 86 x 5 x 41n. Ready built, complete 
with cables, plugs and instructions, £5.10.0. Carr. 3/6. MODEL 
P,R.39X. Self powered model for 200-250v. A.C. Also provides 
25mA at 200v. H.T. and 6.3v. 1 amp L.T. for other accessories 
£7.4.0. Carr. 3/6. 
CODAR "Q" MULTIPLIER MODEL R.Q.10. For use with 
any superhet receiver with an I.F. between 450 and 470 Kc/a. 
Provides considerable increase in selectivity for either peaking 
or rejecting a signal on AM, CW, or SSB, BFO. Size 81 x 5 x 41n. 
Power requirements 180-250v. H.T. at 5mA 6.3v. 0.3 amp L.T. 
Ready built complete with cables, plugs and instructions. 
£6.15.0. Carr. 3/6. MODEL R.Q.10X. Self powered version for 
200-250v. A.C. and also provides 25mA at 200v. H.T. and 6.3v. 1 
amp. L.T. for other accessories £8.8.O. Carriage 3/6. 
CODAR A.T.5. 12 WATT 2 BAND TRANSMITTER. The 
newest most compact transmitter for fixed or mobile use on 
160-80 metres. "The tiny TX with the BIG voice". Size only 
84 z 5 x 41n. (Base area is less than two-thirds of this page!) 
High stability new type calibrated VFO. 1.8-2.0 Mc/s and 3.5-3.8 
Mc/s (up to 4 Me/s export). Air -spaced CODAR COIL Pi -net 
output, P.A. Plate current meter plus neon indicator, Plate - 
Screen modulator. AM/CW switch and Panel key lack. Plug 
change over for 6 or 12 volts heater supply. Ready built £18.10.0. 
Carr. 4/-. A.T.5 POWER SUPPLY UNITS, For 200/250v. A.C. 
and 12v. Solid state for Mobile use, complete with all Transmit/ 
Receive changeover switching available. 
CODAR-KIT CR.45K MAINS T.R.F. SHORT-WAVE RE- 
CEIVER. World wide reception -North and South America. 
Russia, India, Australia, Far East, Amateurs, Shipping, etc. 
*Separate electrical bandspread. * 3 slow motion vernier 
drives. *Low loss polystyrene plug -In coils, factory aligned. 
*Dials calibrated in frequencies and degrees. * Power output 
3 watts for 2/3 ohm speaker. *Valve line-up: ECC81, EL84, 
EZ80. Size 12 x 51 x Tin, CODAR-KIT CR.45K complete with 
valves, 3 coils (10-28,25-75, 60-176 metres) and 11 page instruction 
manual, £9.10.0. Carr. 5/6. Extra coils 4/9 each. Instruction 
manual only 4/- (credited on order). (Can also be supplied 
ready built -price on request.) 
CODAR-KIT MINI -CLIPPER -OUR FAMOUS SHORT- 
WAVE RECEIVER *Can be built in one evening ready to 
switch on and bring the World to your fingertips at very low 
cost. *Supplied complete with valve, one coil 25-75 metres and 
4 -page instruction manual. PRICE 39/8. Carr. 3/-. Extra Coils 
4/9 each. Instruction Manual only 2/- (credited on order). 
Electrical Bandspread available. Provision to add 2 transistor 
amplifier. 

SEND 6d. IN STAMP! FOR ILLUS. LEAFLETS OF THE CODAR RANGE H.P. TERMS AVAILABLE WORLD-WIDE MAIL ORDER SERVICE 

CODAR RADIO COMPANY 
BANK HOUSE, SOUTHWICK SQUARE 

SOUTHWICK, SUSSEX. Tel. 3149 
GARE 03140Q 

Canada: Colar Radio of Canada, Tweed. Omar** 
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TUNE TO 

A 223 AM -FM Tuner, shown above, or a 224 FM Tuner 
will enable you to take full advantage of the wonderful 
source of quality sound FM broadcasts offer. Matching 
any high fidelity amplifier (including our models 221 
and 222) they are self powered and only need the 
simple addition of an Armstrong Multiplex Decoder 
for stereo broadcast reception. Tuning is by meter 
with complete freedom from drift, and the units may 
be built into your own cabinet or housed in our 
handsome case of teak and vinyl hide (as shown). For 
full details and technical specifications of all models, 
plus lists of over 300 stockists, post coupon or write 
mentioning 3PW66. 

model 223 AM -FM TUNER £28.15.0 
model 224 FM TUNER £22.10.0 
optional case for either model £3.10.0 

ARMSTRONG AUDIO LTD, WARLTERS RD, N.7. 

Telephone: NORth 3213. 

Name 

Address 

3PW66 

Make Your ,4b//iq 

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

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

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

Take the right 
ADVERTISING & ART 
Copywriting, Cartooning 
Layout and Typography 
Commercial Illustrating 
Oil and Water Colone 
BUILDING & CIVIL ENG'NG 
Archlteetore, Brleklaying 
Is i¡I,liuK roustrweG"n 
Ito l'' e. Draughtsman 
Itn. Lr.' Moan titica 

I oIeri,,! De.'oratioa 
Quantity Surveying 
Heating and Ventilation 
Carpentry & Joinery 
COMMERCE 
Book-keeping 
Accountancy & Coating 
Rosiness Training 
Office 'Training 
P urcha, ing, Storekeeping 
Secretaryship 
Shorthand & 'Typing 
C.onputer Programming 
Small Buslne.s Owners 
DRAUGHTSMANSHIP 
Architectnra 1. hlechauiutl 
Drasing Office Practice 
ELECTRONICS 
Computers 
Electronic Technicians 
Industrial Electronlo, 
FARMING 
Arable & livestock 
Pig & Poultry Keeping 
Farm Management & Account¢ 
GENERAL EDUCATION 

t'. E. Sul,ieeta at Ordinary and 
Adonti- r d Level 
(ine..) English 
Foreign Languages 

course now ... 
HORTICULTURE 
Rome Gardening 
Park Gardening 
Market Gardening 
MANAGEMENT 
Business Management 
Motel Management 
Industrial Management 
Office Management 
Personnel Management 
Public Relations (IPR) 
Transport Management 
Works Management 
Work study 
Foremanship 
MECHANICAL & MOTOR ENO'NO 
Engineering Maths. 
Diesel Engines, Welding 
IDttrtaria l 1 nstrumentetion 
Workshop Practice 
Refrigeration 
Mobs Meehauies. etc. 
POLICE 
Futrav e Examination 
Politic Prom. thin (Falot. Subi.) 
PHOTOGRAPHY 
Practical Photography 
RADIO TV & ELECTRICAL 
Set -tieing .t Engineering 
Radio Construction (with Kite) 
P.M.G. Certificates 
Telecommunications 
Electrician'. 
Electrical Contractors' 
SELLING 
Company Reps. 
Sales Management 
Marketing 
WRITING FOR PROFIT 
'television Scrìptwriting 
Short -story Writing 
Free-lance Journalism 

INTENSIVE COACHING for all principal examinations 
-G.C.E., Secretaryship, Accountancy, Engineering, 
Work Study, Management, Radio, Architecture and 
Surveying. Special course for G.C.E. French Oral Test. 

Member of the Association of British Correspondence Colleges 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
(Dept. 172) 

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

Send FREE book on 

Naine 

Address 

Occupation 
3.66 

INTERNATIONAL CORRESPONDENCE,, SCHOOLS 
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"mode" switch) is at R.T. If the headset is 
still silent, transfer the 0.01µF capacitor lead 
from " white" to blue" on the output 
transformer. 

(7) Check A.F. GAIN and R.F. GAIN are 
operational. Check for noisy valves. Set the 
mode switch to C.W. and check that the beat - 
frequency oscillator (b.f.o.) is operational. 
(Note that maximum R.F. GAIN can swamp 
the b.f.o.; reduce R.F. GAIN if this trouble 
is found). Check the b.f.o note -shift control 
is operational (the change of note in the 
author's version is very slight). 

(8) If all is well, switch off the adapted power 
source, then A SET. Disconnect the headset 
from the capacitor and chassis; leave the 
capacitor in position. Disconnect the power 
supply leads but do not discard the arrange- 
ment as it will be necessary in further checks. 
Modification can now begin. 

Removal of Send/Receive Relays 

These are two relays mounted on a common 
bracket under the chassis. These are removed to 
provide room for power supply components. Since 
these relays carry certain h.t. leads to the receiver 
section, elimination of the relays is followed by 
restoration of necessary h.t. circuits, and a receiver 
serviceability check. Proceed as follows. 

(1) Cut away all wiring to the relays; soften the 
locking varnish at the bracket holding 
screws by wetting with methylated spirit. 
Remove the screws. 

(2) Switch on A SET. Check for zero ohms 
(approximately) between PL2, pin 6, and 
TS1, tag 9 (Fig. 2). Switch off A SET. 

(3) Connect one ohmmeter lead to pin 6 on 
VIC (occupied by junction of two resistors). 
Connect the ohmmeter free lead in turn to 
each red or orange lead in the group coming 
from the vicinity of VIC (these leads were 
cut away from the relays) and check for 
zero ohms. 

(4) Connect the lead so found to TS1, tag 9. 
Connect the ohmmeter to tag 9 and on high 
ohms range check for continuity at the 
screen grids (pin 4) of V 1 A, V I B and VIC. 
Restore cut connections, if any, by checking 
backward from the affected valve. 

(5) Restore R.F. GAIN by earthing the central 
contact to an adjacent tag in the screened 
compartment of the waveband switch. 

(6) Recheck the receiver, at present operational 
without A.V.C. and B.F.O. 

Inclusion of Headset Operation 

This modification converts V3A, into an A.F. 
amplifier to drive an output valve. From its anode, 
a feed to a headset is provided. 

(1) Cut all wiring away from the modulator 
transformer, intercom transformer, and out- 
put transformer. Remove these components; 
keep the output transformer handy. 

(2) Remove all wiring to V4A socket; remove 

+28V 
PL2 
pin 3 

ov 
PL2 
pint 

(a) 

6.3V 
3A 
AC 

A Before modifications 

PL2 

A' Set 

PL2 
pul 1 

V29 

( b) B. After modifications 

V5B 

Fig. 3: The heater circuitry (a) before modifications 
(b) after modifications. 

(3) 

the socket (secured by two 4BA screws into 
stand-off pillars). 
On the mode switch, wafer 2, pin 4 (Fig. 2), 
locate a screened lead passing to V3A 
control grid. Extend the connection from 
pin 4 to include pin 3, also on wafer 2. 

(4) At A.F. GAIN control, connect the centre 
contact to wafer 2, pin 4, mode switch. 

(5) Connect a 47kí1, 1W resistor between TS1 
tags 5 and 9. Cut short the existing mauve 
wire on tag 5. 
A tubular 0.01µF capacitor exists at tag 5. 
The other lead of this capacitor terminates 
on a tag below tag 4. (TSI is a double -row 
connector strip). To this tag, 4A, connect 
one lead of a 4in. piece of flat, twin flex. 

(6) 
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(7) 

Earth the remaining lead on tag 3. This twin 
lead will eventually carry phone output. 
Remove the 3 -switch assembly. Cut the 
wir ng to the I/C switch and remove the 
switch. In its place, fit a single circuit phone 
socket (not self -shorting). 

(8) Connect the phone output lead to the socket, 
then refit the switch assembly (hereafter " 2 - 
switch assembly"). 
As found, the mode switch, when set to 
" C.W. ", disconnects h.t. from V3A screen 
grid. To prevent this, connect TS1 tag 7A 
(lower row, under tag 7) to TS1 tag 9. 

¡10) Connect the headset clips to a phone jack, 
insert the jack into the phone socket, then 
recheck the receiver which is at present 
without A.V.C. and B.F.O. 

(9) 

Restoration of AVC and BFO 

Removal of the relays interrupted the A.V.C. 
and B.F.O circuits. Restore them as follows. 
(1) Locate a severed 3 -wire cableform (Brown, 

Brown Yellow) passing close to the left of 
TS2 (looking from rear of the inverted 
chassis). 
Check for zero ohms between TS2, tag 4 
(Fig. 2) and one of the brown leads. 
Extend the brown lead so found to wafer 3, 
tag 11 on the mode switch (include unused 
tag 8 when counting). Cut away any WS19 
wiring existing on tag 11. 

(4) Check for zero ohms between the yellow lead 
of the severed cableform and tag 3 on the 
2nd i.f. transformer connection strip (Fig. 2). 
Extend the yellow lead to wafer 3, tag 2 of 
the mode switch, first cutting away existing 
wiring. 
Strap wafer 3, tags 12 and 1 and earth at TS1, 
tag 2. 

The receiver can now be checked if desired, but 
B.F.O. is still absent. To restore B.F.O., continue 
as follows. 
(1) Locate A NET switch on the extreme right of 

the panel face. Ensure the dolly is upward to 
prevent misleading results of ensuing checks. 

(2) Set the mode switch to C.W., then unship the 
mode switch (held by two 4BA ch. hd. screws 
passing through the panel). 

D) Locate a mauve wire on wafer 2, tag 8. Check 
for zero ohms between this tag and V2B, pin 
1. 

(4) Also leaving tag 8 is a second mauve wire, 
part of a cableform including two whites, one 
yellow, one green, one red. All but the mauve 
lead will have been cut in earlier steps. Locate 
the red lead and check for zero ohms to TS1, 
tag 9. 

'Solder the red lead to wafer 2, tag 10. With 
the A NET switch still dolly upward, check 
for zero ohms between TSI, tag 9 and V2B, 
pin 1. Set the mode switch to RT and check 
continuity between TS2, tag 9 and V2B, pin 1 

.is broken. 
(ß Refit the mode switch; check the receiver for 

RT and C.W. operation. Note that M.C.W. 
position now behaves as C.W. position. 

(2) 

(3) 

(S) 

(6) 

WIRELESS March, 1966 

(Note ... The A NET switch can bring in 
B.F.O. if switched dolly downward, independently 
of the mode switch. If this is considered 
undesirable, one lead to the A NET must be cut, 
but the switch is difficult of access). 

I.F. Stages 

Some receiver i.f. transformers have been modi- 
fied by the services to give increased i.f. bandwidth. 
100k12 resistors were wired across both primary 
and secondary windings, and if visible on the 
underside of the i.f, transformers they should be 
removed. 

Inclusion of Additional R.F. Stage 

The receiver, as it now stands, has one r.f. stage. 
An additional stage can be obtained by making 
use of V5A (originally a buffer stage in the trans- 
mitter section and which is tuned to signal 
frequency by one section of the four -gang variable 
capacitor). Proceed as follows. 

(4) 

(5) 

(6) 

Cut out all of the transmitter power amplifier 
wiring and remove all components other than 
the P.A. TUNING capacitor; a later modifi- 
cation involves this item. (See Fig. 1). 
Remove VSA. At point x, drill the chassis to 
pass a 15in. length of thin coaxial cable. 
Solder one end of the coaxial to the contact 
on AERIAL A plug (now freed by removal 
of wiring). 
Thread the coaxial up and between the A.F. 
GAIN control and chassis, over the threaded 
bush of the waveband switch, past the B.F.O. 
note control, under the adjacent pre-set 
capacitor, and terminate on a 100pF mica 
dielectric capacitor to be soldered to V2B, 
pin 3. If uninsulated cable is used, take pre- 
cautions against short circuits where neces- 
sary. 
A similar coaxial lead is required between 
V6A, pin 5 and tag y on a 2 -way strip fitted 
to the 4 -gang capacitor (the tag -strip is 
located directly under the reference 
" C1OA "). A route for the lead can be 
obtained through a screw -hole formerly used 
in supporting the P.A. tuning inductor; access 
to tag y is available at a grommet on the 
side of the 4 -gang capacitor. Earth the coaxial 
sheath at pin Z on the inductor adjacent to 
V6A (see Fig. 1). 
The h.t. supply to V5A was severed at the 
relays. Restore it by connecting a lead to TS1, 
tag 9, pass the lead through a hole in the 
screen near to pin Z (see sub -para. 4) and 
connect it to the second tag clockwise from 
pin 2 (looking along the inductor towards the 
panel). Be careful not to damage the inductor. 
Refit VSA. Do not fit V6A. Check the 
receiver as before and note that it is now 
possible to overload the receiver if the R.F. 
GAIN is set to maximum. 

TO BE CONTINUED 
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PRACTICAL 
WIRELESS 

How to build the 

REFLEX 2 
TRANSISTOR 

RECEIVER 
Simple step-by-step assembly instruc- 
tions for building this specially 
designed 2 -transistor 4 -stage pocket 
radio receiver. Twin -gang tuning for 
added selectivity and sensitivity. 
Output suitable for crystal earpiece. 
Eyeletted circuit board for easy 
construction. 

PLUS: 
Privilege Price Book Offer 

RADIO & TELEVISION 

REFERENCE DATA 
for only 5f- (value 10/6) 

Make sure of this invaluable book, packed 
with essential reference you'll use again 

and again ! 

SPECIAL 
IN NEXT 
MONTH'S 

ISSUE! 

Actual size 

Other Outstanding Features: 

FREQUENCY METER/REV COUNTER 
A useful dual-purpose instrument which can be used as s 
direct frequency meter (I Oc/s-I Mc/s) or as car engine revolu. 
tion counter. 

EL -KEY 
Describes the electronic and mechanical construction of a 

versatile "bug" key. Controls are provided for time intervals 
of spaces, dashes, dots and overall speed. 

EF9I PREAMP 
How to construct a simple audio preamplifier and tone 
control unit, using the readily obtainable EF9I valve. 

ORDER To 

(NAME 
NEWSAG 
NEWSAGF 

ENT) 

NOW 
Please reserve/deliver the April issue of PRACTICAL WIRELESS (21-), on 
sale March 3rd, and continue until further notice. 

Hand this NAME 

Form to your ). 
Newsagent ADDRESS 

1 
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ROOKS REVIEWED 
UNIFIED CIRCUIT THEORY IN ELECTRONICS 

E AND ENGINEERING ANALYSIS. 
By J. W. Head, M.A., Cantab., F.Inst.P., A.M.I.E.E., 

F.I.M.A. and C. G. Mayo, M.A., B.Sc., M.I.E.E.; 
published by Iliffe Books Ltd. 

E 174 pages, 8,in. x 5=,in. Price 42s. 

THE purpose of this book is to show how the 
output or response of a linear system may be 
formulated whatever the nature of the input 

may be. Steady state conditions present no 
mathematical difficulties but decidedly more 
advanced techniques are required when dealing 
with the non -steady state. 

The authors have a very easy style and, taking 
the reader gently by the hand, they show that the 
basic ideas associated with operational calculus 
and the impedance concept are extremely simple 
to grasp and, once understood, have a high 
"resolving power ". 

The early part of the book is concerned with 
electrical circuits having lumped elements; the 
latter part is more theoretical and extends the 
circuits which are still linear but contain 
distributed elements. 

UNIFIED CIRCUIT THEORY has been 
written by practical mathematicians in simple, 
straightforward language with the purpose of 
providing practising engineers and students with a 
powerful tool for evaluating linear circuit 
responses irrespective of the input. Although the 
examples are expressed mainly in terms of 
electrical systems the methods employed are 
equally applicable to a wide variety of other fields. 
--C.R.R. 

NON-LINEAR AND PARAMETRIC PHENOMENA 
IN RADIO ENGINEERING. 

E By A. A. Kharkevich-edited by Keats A. Pullen, Jr., 
Eng.D., published by Iliffe Books Ltd. 
190 pages, 8Jin. x 54in. Price 35s. 

THIS book was originally published in Russia, 
where the author is currently Professor of 
Theoretical Radio Engineering at the Moscow 

Electrotechnical Institute of Communications, the 
book was subsequently translated, edited and 
brought up to date in the USA. 

It is an extremely clear and interesting introduc- 
tion to the theory of non-linear systems and its 
practical application to typical electronic prob- 
lems. It opens with a chapter on non-linear 
circuits and fundamental non-linear processes, 
and amongst other things deals with voltage and 
current stabilisation, frequency multiplication, 
rectification, detection, and non-linear methods of 
amplitude modulation. The second chapter deals 
with the generation of oscillations, stability criteria, 
and various types of oscillator including those for 
micro -waves. The third chapter is concerned with 
the response of non-linear systems to external 
signals: rectifier operation, locking, the regenera- 
tive receiver, pulsed synchronisation and syn- 
chronisation of a relaxation oscillator. 

The final chapter, which discusses circuits with 
variable, time -dependent, parameters, is of particu- 
lar interest at the present time when variable - 

parameter devices having high quality character- 
istics have opened up new vistas in solid state elec- 
tronics.-C.R.R. 

TRANSISTORS IN LOGICAL CIRCUITS. 
By J. Ph. Korthals Altes, published by Iliffe Books Ltd. 
117 pages, 81in. x 54in. Price 161. 

fi ERE is another addition to the Philips paper- 
back series (Pl I). It covers in a basic form 
the field of modern switching techniques, 

starting whenever possible with known relay 
switching techniques and introducing those using 
semiconductor devices. The various chapters deal 
with concepts of switch algebra, the binary system, 
transistor switching, and -or -not operation, count- 
ing switch circuits, arithmetical operations, appli- 
cations and practical hints. For those becoming 
interested in computors or measuring and control 
techniques this book offers a useful introduction. 
-W.N.S. 

PICK-UPS: THE KEY TO HI -Fl. 
E By J. Walton, published by Sir Isaac Pitman & Sons Ltd. 
E 100 pages, 7}in. x 5in. Price IOs. 

Ìj1 HOUGH small physically this is a most useful 
little book, packed with information, advice 
and guidance. Writing is concise, making the 

most of the space available. The preliminary 
chapters cover material to be found elsewhere to 
be sure (fundamentals of recording and playback, 
principles of pick-ups, etc.), but the second half of 
the book deals exclusively with practical aspects 
of pick-up ills and cures and outlines in a very 
readable and lucid manner tests, causes and cures 
for these ailments. 

Without a doubt anyone about to invest in a 
new pick-up, or who has trouble with his existing 
one, or-indeed-anyone interested in more than 
a casual way with hi-fi reproduction will find the 
price of this book a `sound " proposition.- 
W.N.S. 

CIRCUITS USING DIRECT CURRENT RELAYS. 
E (Philips Paperbacks Series). By A. H. Bruinsma; pub- = lished by Iliffe Books Ltd. 
E 86 pages, 8=,in. x 5fin. Price 13s. 6d. 

IN modern electronics the technician looks for 
simple and yet reliable circuits to solve his 
switching and amplifying problems. The relay 

still plays an important role in the solution of such 
problems, for although new devices now exist for 
replacing relays new opportunities for their use 
have also arisen during the past decade. 

This book gives an insight into a number of 
uncommon circuits which have already proved 
themselves in practice and the possibility of 
applying d.c. relays in commanded or programmed 
sequence circuits is fully explained. The circuits 
are dealt with in such a way that the reader may 
obtain a great understanding of the properties of 
the relay without the use of complicated 
mathematics.-C.R.R. 
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r ) Build a Heathkit model- 
lll.- --and save money 
A KIT FOR EVERY INTEREST... HOME. SERVICE WORKSHOP, LABORATORY 

TEST & SERVICE INSTRUMENTS 
5' OSCILLOSCOPE, 10-12U (TB (Oc s-500kc's) 

Kit 835.17.6 Assembled £45.15.0 
3' OSCILLOSCOPE, OS -2 (TB 20c/s-200kc/s) 

Kit 822.18.0 Assembled ¿30.8.0 
4;' VALVE VOLTMETER, V -7A 

Kit 813.18.6 Assembled ¿19.18.6 
6' VALVE VOLTMETER, IM -13U 

Kit 818.18.0 Assembled ¿26.18.0 
10-12U RF and HV probes available as extras. 

REGULATED POWER SUPPLY, IP -20U (Transistorised) 
0-5-50v d.c. to I.5A Kit £35.8.0 Assembled L47.8.0 
TV ALIGNMENT GENERATOR, HFW-I (3.6-220M/cs) 

Kit £37.18.0 Assembled 847.10.0 
RF SIGNAL GENERATOR, RF -1U (Up to 100Mc/s fund) 

Kit 813.8.0 Assembled £19.18.0 
MULTIMETER, MM -IU (wide V, A, res, dB ranges) 

Kit 812.18.0 Assembled £18.11.6 
ELECTRONIC SWITCH (Scope Trace doubler) S -3U 

Kit £12.18.0 Assembled E18.10.0 
AUDIO SIGNAL GENERATOR, AG -9U 
10c's-100kc/s Kit 822.10.0 Assembled ¿30.10.0 
AUDIO SINE/SQ GENERATOR, AO -IU 
Sq Wave 20cis-25kc;s Kit 814.15.0 Assembled ¿21.5.0 
SINE/SQUARE GENERATOR, 1G -82U Freq. range 20c/s- 
I Mc/s Kit £24,10.0 Assembled £36.10.0 
AUDIO VALVE MILLIVOLTMETER, AV -3U Freq. resp. 
IOc/s-400kcjs Kit £16.10.0 Assembled 022.18.0 

HARMONIC DISTORTION 
METER, IM.12U 
Enables, fast, accurate noise and 
distortion measurements to be 
made in amplifiers, etc. 

Send,for Full Details. 
Kit £24.15.0 Assembled 834.0.0 

Other instrument kits include: FCC Bridge, C -3U, C10.10.0. 
Wattmeter, AW-IU, £17.5.0. Cap. Meter, CM -IU, £15.15.0. 
Transistor Tester, 1M -30U, £24.18.0. 

Power Supplies, Decade R and C Boxes, etc. 
Many other instruments in the American range. Full details 
and catalogue, If-, post paid. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIVIIIIIIIIIIIIIIIIIIII 

TRANSISTOR RADIOS 
"OXFORD" LWIMW RECEIVER, UXR-2 

Kit ¿14.18.0, incl. P.T. 
6 TRANSISTOR PORTABLE, UXR.1, asps 

LW MW. Kit £12.11.0, incl. P.T. 
"MOHICAN" GENERAL COVERAGE RECEIVER, GC -IU 

Kit £37.17.6 Assembled ¿45.17.6 
ELECTRONIC WORKSHOP, EW-I (Experimental Kit) 

Kit £7.13.6, incl. P.T. 
JUNIOR RADIO, UJR-I 

Kit £2.7.6, incl. P.T. 
Headphones 30e- extra. Additional amplifier stage (will work 
speaker), 1616 extra. 

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

WELCOME TO OUR 
LONDON HEATHKIT CENTRE 

In response to the request of many customers, 
we have opened a showroom and retail stores at 

233 Tottenham Court Road. 

WHEN YOU ARE IN TOWN, WE HOPE THAT YOU 

WILL VISIT US THERE. 

AUDIO HI-FI 
F.M. TUNER (in two parts) 
Total price Kit £16.8.0. incl. P.T. 
AM FM TUNER (in two parts). 
Total price Kit 827.5.0, incl. P.T. 

6W STEREO AMPLIFIER, S -33H. 
Kit £15.17.6 

6W STEREO AMPLIFIER, S-33 
Kit £13.7.6 

I8W STEREO AMPLIFIER, S-99 
Kit £28.9.6 Assembled £38.9.6 

40W ALL TRANSISTOR STEREO AMPLIFIER, AA -22U 
Kit 839.10.0 less cabinet. Cabinet C2.5.0 extra. 
5W MONO AMPLIFIER, MA -5 

Kit £10.19.6 Assembled £15.10.0 
IOW POWER AMPLIFIER, MA -12 

Kit £11.18.0 Assembled ¿15.18.0 
SOW POWER AMPLIFIER, MA -50 

Kit £19.18.0 Assembled £27.18.0 
MONO TAPIE PRE -AMPLIFIER, TA -IM 

Kit £19.18.0 Assembled E28.113.0 
"STUDIOMATIC" 363 TAPE DECK (MONO) 

£13.10.0 with TA -IM Kit £31.S.6 
TRANSISTOR MIXER, TM -I (Battery operated) 4 channels. 

Kit £11.6.6 Assembled 816.17.6 

FM Tuner 

Assembled £21.7.6 

Assembled £18.18.0 

BERKELEY SLIM -LINE SPEAKER 
An outstanding 2 speaker kit with elegant 
fully finished walnut cabinet, stand it on the 
floor or mount in a bookshelf. Only 7" thick. 
Kit £18.10.0 Assembled 823.0.0 

Send for details. 

COTSWOLD SYSTEMS (3.1.5) 
Standard or Either kit ¿25.12.0 
M.F.S. supplied in the white. 
LOW-PRICED SPEAKER SYSTEM SSU.I 
legs 14/6 extra Kit £11.17.6 incl. P.T. 

Berkeley A range of Record Players, Cabinets, Mics, etc. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIII111111IIIIIIIIIIIIIIIIIIIIIIII111111IIIIIIIIIIIIIIIIIIIIIIIIIIII 

`AMATEUR' EQUIPMENT 
A wide range of models including: 

AMATEUR BANDS 
RECEIVER, RA -I (160-10m) 
The ideal fixed station, portable 
or mobile rece'ver. Many features 
incl: 'S' meter Kit £39.6.6 
Assembled ¿52.10.0 

COMMUNICATION TYPE RECEIVER, RG -I (600ke/s. 
I'SMc,s 32Mc, s -I -7Mc/s) Kit 839.16.0 Assembled C53.0Á 

AMATEUR TRANSMITTER, DX -1000 (160-10m) 
Kit £79.10.0 Assembled ¿104.15.0 

AMATEUR TRANSMITTER, DX -40U (80-10m). 
Kit £33.19.0 Assembled L45.8.0 

Other kits in range include: SSB Adaptor, SB -10U £39.5.0. 

Variable Freq. Oscillator, VF -IU, ¿10.17.6. Balun Coil Unit, 
B-1 U, ¿4.15.6. Grid -Dip Meter. GD -I U. ¿10.19.6. CO Multiplier, 
QPM-I £8.10.0 Reflected Power Meter, HM -I IU, ¿8.5.0. 
Also wide range of American models. Please send for details r 

To DAYSTROM LTD. Dept. P.W.-3, GLOUCESTER, ENG 
Please send me FREE BRITISH CATALOGUE (Yes, No) 
Full details of model(s) 
American Catalogue, If- Post Paid (Yes/No) 
NAME 
ADDRESS m mo, mom ml Immo mo imp moo ma 
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An 

integrated 

hi-fi turntable 

unit from only 1i gns ? 

YES! 
Only Goldring's 60 years of experience of making 
gramophone turntables and pick-ups could lead to 
e unit like this ... the ideal integrated turntable, arm 
and pick-up for do-it-yourself hi-fi aspirants... at 
such a modest price. Just look at the features of this 
remarkable G.66 unit: 
Silent, specially made Swiss mains motor. Pressed 
steel turntable on precision bearings evens out mains 
current fluctuations. Die-cast light alloy arm with full 
stylus pressure adjustment. Plug-in head shell, wired 
for mono and stereo, takes alternative pick-up cart- 
ridges. Eddy -current speed control (as fitted on some 
professional units) varies the four standard speeds 
by ± 10%. Pick-up raising/lowering device coupled 
to on/off switch and idler -wheel disengagement 
mechanism. Deck size 12° x 10'. 
See the Goldring G.66 at your dealers -or write for 
descriptive leaflet. 

THE GOL©RING G.66 
G.66/M X.2 £9.18. 8 + £1.12.4 P.T. £11.11.0 
G.66/CS.80 £10.10. 0 + £1.14.2 P.T. £12. 4.2 
G.66/CS.90 £12.12.10 + £2. 1.2 P.T. £14.14.0 

Goldring Manufacturing Co. (GB) Ltd., 
486-488 High Road, Leytonstone, London E.11 
Telephone: Leytonstone 8343 

RETURN -OF -POST 
ON CASH OR C.O.D. ORDERS 

GARRARD GRAMOPHONE EQUIPMENT 
(Illustrated Het sent free) Credit Terme 
RECORD CHANGERS Cash Price Deposit Monthly Total 

Payments Credit 
Model 50 (GCS Mono PU) £9.19.6 £1.19.6 12 of 15/5 £11. 4.6 
Mode! 1000 (G -C8 Mono PU) £8. 9.6 21.13.6 12 of 13/5 £9. 14.0 
Model 3000 (9TAHC Stereo/ 

Mono PU) . £12.15.0 £2.12.0 12 of 19/- 214. 0.0 
AMR/ (GCS Mono PU) £12.19.6 £2.12.6 12 of 1.9/5 £14. 5.6 
A70 (Dream PU) ,- £25.19.6 £5. 3.6 12 of 39/- -228.11.6 
LASSO (Deram PU) 231.19.6 £6.19.6 12 of 47/9 £35. 2.6 
SINGLE RECORD PLAYERS 
SP25 (GCS Mono PU) .. 212.15.0 £2.12.0 12 of 19/2 214. 0.0 
SP25 (Derain PU) 216.10.0 £3. 6.0 12 of 24/9 £18. 3.0 
LBPORTANT-When ordering unite with the Decca Derain Pick -Up, 

please state whether Stereo or Mono required. 

GOODMANS LOUDSPEAKERS 
(Send for free illustrated list) Cash Credit Terms Monthly Total 

Price Deposit Payments Credit 
Axiom 201 12' 15 watts ,. 211. 8.9 £2. 5.9 12 of 17/4 212.13.9 
Axiom 10. 10' 10 watts ., £6.12.4 21.12.4 6 of 20/- £7. 12.4 
Ax)ette 8. 8' 6 watts ., 25.10.11 £1.7.11 6 of 17/2 28. 10.11 

MULLARD AMPLIFIER KITS 
We stock many of the components for the Mollard 510, 3-3, Two and 
Three Valve Pre-Amplifiers, Tape Pre -Amplifier. Stereo, Pre -Amplifier 
Seven Watt. ami Three Valve Stereo Amplifiers all as described in the 
Mallard Manual for Audio Cirants. We ca supply this publication for 
9/8 post free. Detailed list sent free on request. 

LATEST TEST METERS 
All the latest models from current production. Illustrated Rat available. 

Credit. Terme 12 monthly 
Cash Price Deposit payments Total Credit 

AYO 8, Mk. 3 , £25. 5.0 25. 5.0 £1.17. 8 227.15.0 
AVO Multiminor Mk. 4 £9.10.0 £1.18.0 14. 9 £10.15.0 
Taylor Model 888 £24.10.0 £4.18.0 21.18.10 £27. 0.0 
Taylor Model 127A £10.10.0 £2. 3.0 18. 0 211.15.0 
THE Model 500 .. ,. 28.19.8 £1.16.6 14. 0 £10. 4.6 

All Cash and COD ordure are dealt with on day of receipt. Credit orders are 
subject to only the minimum of delay. 

WATTS RADIO (o r) LTD 
54 CHURCH STREET, WEYBRIDGE, SURREY 

Telephone: Weybridge 47556 
Please note: Postal business only from this address. 

TELEVISIONS - -- 

14 in. 17 in. .d.. 
E7.10.0 f I I.I0.0 
12 months' 3 star Guarantee 
*Tube*Valves*Components ''i.,..ko- 
COLOURED FREE LIST ' 

Channels for all areas 
Demonstrations daily from Large 

Selection. - 
Personal collection or Insured ..---- 

Carr. 14ín. 20t-; 17in. 30t-. :-,-'y 
AERIALS. BBCIITA combined Loft and room a fr 25/-. BBC2/ 
UHF and colour aerials -from 29/0. SEND FOR FREE LIST. 

%j 

EX -MAINTENANCE TESTED TUBES 
17in.-351- Most makes and types available. I4in.-15i- 

Guaranteed good picture. Carriage 5f- extra. 

ONE 
21 in. 

YEAR GUARANTEED TUBES 

99/6 '"V ,, , 100% REGUNNED 
Add 101- tube. 

17 in. 79/6 All 110°-- 99169'6 plus 
301- refundable on 

154 14 old tube. Carr. 10t6. 

59/6 14ín. Slimline 17 & 

12 in. 
19 in. overseas 
postage 30 

VALVES £1 per 100. Assorted TV and Radio. 
Surplus ex -rental dismantled receivers. Poet 4/6. 
Send for list. 
CONDENSERS, 10/- per 100. New Assorted Electro- 
lytic)) and pFs. P. Jr P. 2/6. 
RESISTORS , 5/- per 100. New, Mostly High Stabs. 
Assorted. P. & P. 2/-. Overseas 316. 
SPEAKERS, 7/9. 61n.. 8in., 7 x 4in., 8 z 3in. Ex -mid. 
Salvage. P. & P. 2/3. Ovemeae, 4i-- 

AERIAL 
BARGAINS 

Latest 6 array com- 
bined all ohannela: 
Loft, 89/8; Outdoor 
49/6. P. & P. 4/6. 

DUKE&CO.(LONDON)LTD. 
621/3 Romford Road, Manor Park, E.12 

Liverpool St. -Manor Pk. -10 mies. 
Phone: ILFord 600-1-2-3. Stamp (or Free List 

BBC2/1111F 6 ele- 
ment pencil, 29/8. 
5 element add on 
extension, 11/-, 
P. & P. 2/6. 
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An Educational 

QUIZ MACHINE 
A NOVEL PROJECT FOR = 
EXPERIMENTERS, CLUBS 

AND SCHOOLS 

by Michael J. Hughes M.A. 

PART TWO-WIRING 

HE wiring procedure for the quiz machine 
will vary a little according to the type of 
relays used, and it is recommended that if 

relays different from those used .by the author are 
resorted to, a rough wiring diagram be drawn 
up before any wiring is commenced. Fig. 9 shows 
the underside pin connections for the relays used 
in the prototype. 

As said previously, the sockets for the relays 
were mounted in banks; one bank of ten, holding 
RLA to RLI, and second bank of two, RLR and 
RLW. 

Fig. 8 shows how the banks of relays are 
interconnected. To save time, and to speed up the 
soldering operation, it is quicker to cut all the 
lengths of jumper wires in one operation, and 
bare all their ends before starting to solder. The 
colour coded flying leads to the panel should be 

View of the relay bcnk.s. 

left at least 18in. long; these will be cut to length 
on connecting them to the tag strips. 

The wiring on the underside of the front panel 
is shown in Fig. 10. If colour coding is adopted, 
it is imperative that the correct wires go to the 
correct tags otherwise there may be great diffi- 
culties in sorting out faults, for instance if a 
relay sticks it can be readily found by referring 
to the coding and the question position (A 
piece of paper containing the code should be 
stuck in side the instrument in case servicing is 
necessary). 

The flying leads to the answer contacts can go 
either direct to the contacts in a random order, 
or can be routed via the programme switch. For 
the small extra cost, it is well worth while incor- 
porating this switch as it broadens the scope of 
the instrument considerably. 

Programme Switching 

The number of programmes 
available is limited only by the 
capacity of the switch (there are 
3.268.800 different possible com- 
binations). but in the prototype 
it was decided that three different 
arrangements would suffice. 

The switch required will be 
ten pole three way for a triple 
programme, and Fig. 7 shows 
one suggested wiring system 
There are, of course, many 
possible wiring arrangements, 
but the one shown here is simple 
in that it has a symmetry by 
grouping consecutive questions 
in threes. 

The switch used in the proto- 
type was of the wafer type, as 
this was the most convenient way 
of obtaining the ten poles. Four, 
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three pole three way wafers were ganged on one 
spindle. 

The wiper contacts (numbered from 1 to '0) 
are connected to the corresponding " Answer " 
positions of Fig. 4, and the output connections 
labelled A to J are connected to the answering 
contacts on the front panel. 

i 
To probe 

To +50V 

p Pole 3w yo 

BI 

WIRELESS March, 1966 

If the wiring of Fig. 7 is strictly adhered to, 
the following table shows the position in the 
answer column of the correct answer to each 
question for each of the three programmes. As 
with the colour code, it is useful to keep a record 
of the combinations shown below. 

The relays used in the prototype were all 50 

To question lights 

ick ABrown AWhite APink AViolet A Blue AGreen AYellow AOrange nRed 

To answer 
contacts 

or switch 
.). 

%%10 r9 

1/- 
8 7 

1 1 
6 5 4 ,- 1 

3 2 1 

1 I- 
_ _ _ _ gn IIgic-g 

RLJI RLI 
Black 

41414 
4gg j4gg jeg 
RLH LRLG 
Brown \ White 

10 9 8 7 

RLF 
Pink 

00 

Ep 

F 

G 

Fig. 7: Suggested wiring of programme switch. 

RLE 
Violet 

RLD 
Blue 

RLC 
Green 

g .14g 

6 5 4 3 
To diodes 

RLB 
Yellow 

RLA 
Orange 

To "reset' lamp 

¡¡11tt 
CCrrMU 

v 
RLW 

To 6.3V supply 

To -50V 

I I 

Fig. 8: Wiring diagram of underside of relays. 

QUESTION ANSWER POSITION 
Pro- Pro- Pro- 

gramme 1 gramme 2 gramme 3 

11 F H G 
2 A F H 
3 E A F 
4 B E A 
5 I B E 
6 D 1 

7 J D 1 

8 C J D 
9 G C J 

10 H G C 

Positions in answer columns to questions. 
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4 3 2 1 Contact numbers 

Common 
contacts 

locating pin 

g g Normally mally 
closed 

gggg Nopeenlly 

gg 

Coil connections 

Fig. 9: The underside pin 
connections of relays used in 

the prototype. 

Fig. IO: The underside wiring 
of the front panel. 
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Answer 
contacts 

To RLR 

II4 

Red 

¡Orange 
tt 

'Yellow tit( J I 

DI á 
a 

'Green 

J I 

ÓF¡Blue 

I 
- 'Violet y F l 

I Ó 
m 

I 

GI ì.i 
8 

Ip<k 

t 

HI 
É 

I ú II 
I 

JI 

To contacts"1 

o' White 
I- - IC 

Brow n 
tt 

Diodes 

I 

i Black 

on RLA-RLJ 

O 

Question 
contacts 

Bulbs 
0,191 
.0492 
.. ii3 /` 

mill al 
IOI 

41 0 11 

41 0 II 

i 4 

(98 
19 , _ tr--rr .T 

a 
, 

110 
\ 

To 6.3V 
To RLW 

Bulb 

volt working, and as most of the working voltages 
are exposed at the contacts, it is worth bearing 
in mind that children may use the machine. The 
author is of the opinion that 50 volts can be 
regarded as comparatively safe, but other people's 
opinions may vary on this point, therefore it is 
worth bearing this matter in mind before using 
some of the high impedance relays that are 
available which require quite high voltages. 

No details are given in this article about a 
suitable power supply, but the requirements are 

PRACTICAL ELECTRONICS 

SPECIAL ISSUE! 
How to make 

Printed Circuits 
Build 

Wiring Board Holder 
and 
4 "Bonanza" Board Projects 

MARCH ISSUE 
On Sale February 17 Price 216 

such that any suitable voltage source may be 
used; good smoothing is not required, therefore 
a conventional R -C pi network will be sufficient 
for the supply to the relays, and the output from 
a heater transformer will be more than adequate 
for the bulbs. This unit can be incorporated in 
the same cabinet. 

It should, however, be noted that if the instru- 
ment is run from a mains power supply, the supply 
should be isolated via a transformer for the same 
reasons as stated above. 

PRACTICAL TELEVISION 
MARCH 

* 

* 

* 

INTEGRATED TUNERS 
Dealing with the latest "all baud" transistor 
tuners. 

SOUND CHANNEL PROBLEMS 
TV audio troubles discussed with emphasis 
on noise and/or impulse limiters. 

EFFECTS OF FAULTY RESISTORS 
Examines effects of faulty carbon, wirewound 
and variable resistors in TV receivers. 

On Sale 24th February Price 2/- 

www.americanradiohistory.com

www.americanradiohistory.com


A COMMENTARY BY HENRY 

PRACTICALLY 
WIRELESS 

ONE of these days, die term 
cycle " will merely denote 

that contraption you keep folded 
in the boot of your inter -city car 
to beat the Barbara -ban on 
parking. 

Already, leading technical 
journals in the United States 
have adopted standard European 
symbols. From henceforth c/s 
becomes Hz and kc/s is (or are) 
kHz Even one of our own 
specialist magazines admits to 
keeping a watching brief on the 
situation. 

The term " Hertz" derives 
from Heinrich Rudolph Hertz, 
who transmitted the first radio 
wave across a room in Frankfurt 
in 1888. Yes, I looked it up. And 
in the course of doing so was 
intrigued by the time -scale 
between discoveries and inven- 
tions. For example-it hardly 
seems possible that the theory of 
electro -magnetic waves had 
already been expounded (from a 
purely mathematical premise, 
admittedly) by James Clerk Max- 
well nearly 25 years earlier! 

Hardly seems possible in these 
days, when every post brings 
news of fresh techniques, and 
what the Press Officer of each 
electronic giant insists on calling 
a "break -through ". 

This telescoping of the time - 
scale was brought home to me 
forcibly the other day when 
reading a piece about " mech- 
anised h.f. systems ". Briefly, the 
argument was for machine tele - 

Every post brings news 
techniques. 

of fresh 

graphy, using low -power h.f. 
networks with programmed 
instructions and remote control, 
taking away much of the 
operators' chores of locating and 
locking on to a weak and dis- 
tant signal. 

It seemed strange that there 
was no reference to the "fre- 
quency synthesiser". After all 
this now -popular plaything of 
the Defence Departments of 
several countries is the answer to 
continuous tuning and signal - 
locking. By transmitting a great 
number of channels simul- 
taneously, and locking the 
receiver to the desired one by a 
process of division and phase - 
locking, using reference oscilla- 
tors and a voltage -controlled 
oscillator energised by the in- 
coming signal, completely private 
and accurate tuning is effected. 
So why did the writers of the 
other article not mention it? 

Looking up the dates provided 
the clue-the first article was 
published about a year ago. Not 
that the principle of frequency - 
synthesis is all that new. Like 
Mr. Maxwell's ideas, it gave 
birth to erudite argument some 
twenty years earlier. In fact, 
there was a description of the 
technique in IEE Proceedings of 
1943. 

But when one remembers the 
cumbersome man -packs of those 
days and considers that the 
system requires some thousands 
of transmitters instead of just 
one, it can be seen that the 
theory had to await the develop- 
ment of micro -miniaturisation 
and the solid-state device to 
become practice. 

The time-lag seemed even 
more pronounced when this 
innocent explorer stumbled upon 
the subject of fibre -optics. Here, 
it seemed, was something well 
worth further research. Bending 
light around corners has long 
been a kind of alchemist's dream 
to the experimenter. Now, by 
directing the light to the end of 
a glass fibre, coated with a 
slightly more opaque glass to 

No.19 

Oh, but 
it Hertz! 

A handy toy for finding the gas -meter. 

give the required refractive 
characteristics, the light can be 
obtained at the other end of the 
fibre, practically undiminished. 
The ray simply goes along the 
fibre, bouncing along the walls 
gaily, undeterred by bends. 

A handy toy, you'd say, for 
finding the gas -meter at the back 
of the boot cupboard. But there's 
more to it than that, for the 
fibres can be spun so thin that 
150,000 of them would not 
exceed the diameter of a match, 
and their ends can be scanned by 
the light beam so that the 
emitted result follows the same 
pattern. You see where we are 
leading? Yes, the flat cathode 
ray tube, picture on the wall 
television, and all that. Exciting 
breakthrough, you would think. 

So did Henry, till he dis- 
covered that the original patent 
was taken out by-John Logic 
Baird! He would have had to 
wait 30 years to see the progress 
in glass tube drawing perfected 
to the state needed to make use 
of his ideas. 

But the time lag can hardly 
have been so well demonstrated 
as in the case of Patent 997,670, 
Peter Gilhead, UK. A transistor 
oscillator and amplifier with out- 
put electrodes sensitive to low 
resistance paths, for locating 
pressure -sensitive points on the 
skin. 

The pay-off line is that this is. 
for use in the healing process of 
Acupuncture. Practised by the 
Chinese 3,000 years ago. 
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Ten watts on Top Band 

F. C. JUDD, G2BCX 

FOR the past six months or so the writer has 

been carrying out research and development in 

high -efficiency transistorised mobile (or fixed 

station) transmitters the result of which is the 

circuit shown in Fig. 1. It should be carefully 
noted that the r.f. amplifier shown in Fig. 1 

employs a Texas 2N1907 power transistor and that 

no other should be used. The p.a. circuit operates 

at an efficiency approaching 100%, which is 

impossible to achieve with any conventional 
class C valve amplifier. In other words, for 10W 

d.c. power input as rated by the GPO licence for 
160m operation the 2N1907 p.a. stage will deliver 
very nearly 10W of r.f. power to the aerial. A 
class C valve amplifier would deliver only 6 to 7W 

of r.f. power for a d.c. input of 10W. Mobile 
operators will at once realise the value of this and 

the fact that the transistor transmitter of Fig. 1 

will modulate to 100% as any normal transmitter. 
The transmitter consumes no power from the car 

battery unless one is actually transmitting and 

when fully operational consumes less current than 

the heater circuits alone of any valve transmitter 
of comparable power. The total drain from a 12V 

car battery, including the transistor modulator, is 

only 11A. 

High Efficiency P.A. 
Firstly then how is the high efficiency of the p.a. 

stage maintained? The answer is simple, for the 

transistor is pulsed or switched at the operating 
frequency (1.8 to 2Mc/s) but the duty cycle-the 
time during which the p.a. transistor conducts-is 
very short. The duty cycle is only a small portion 
of the negative part of the drive signal. A current 
meter connected in the 12V h.t. rail will therefore 
only read the average d.c. current consumed by the 
p.a. stage. 

It should be noted that a v.f.o: controlled 
version of this transmitter has been designed and 

used with equal success. The only reason for 
presenting the crystal -controlled version is the 

simplicity of the circuit. The v.f.o.-controlled 

Current 60-100mA 

1000 4 
c o i 

O 
pF 

! crystial 
1 socket - Crystals 

; Qs required 

Current j Mod .X -ve 
-700-900mA 

4 7017 Coaxial 
(see text) 

* Silver mica 

Mobile 
resonant 

whip 
aerial 

(see text) 

0.F01 Cr 
N 

L48<: impedance 
L. O 

a matching 
coil 

12V+ve 

Fig. I: Circuit diagram of the transmitter. LI is a Vinkor pot core LA2105 with 6 turns of 20s.w.g. wire. Details for 

L2, 3, 4-see Figs. 3 and 4. 

www.americanradiohistory.com

www.americanradiohistory.com


962 PRACTICAL WIRELESS March, 1966 

Current approx. 
80mA 

NF 

4174 
Input from 

speech 
amplifier 
1V rm.s. 

Total 
current 
450mA 

70t. 

704 

Fig. 2: Circuit of the modulator unit. 

transmitter required a rather more elaborate drive 
stage and transistor v.f.o.s are not the most stable 
devices to use. 

Points to Note 

The construction of the transmitter is not 
critical, i.e. no particular screening is required (a 
photograph of the completed transmitter mounted 
in the writer's car is shown in the heading. What is 
important is that the following are strictly adhered 
to: 

1. Mica capacitors of good quality must be 
used where shown. 

2. Paper capacitors must not be used in the 
oscillator or p.a. stage. 

3. The tuning coils LI, L2 and L3 must be 
constructed exactly as described. 

4. The impedance matching unit L4 must be 
used in conjunction with the transmitter and 
the aerial if the whip aerial as shown is used. 

5. The p.a. stage will not drive from a valve or 
other type v.f.o. Instant destruction of the 
p.a. transistor could result by attempting to 
do this. 

6. On no account should the p.a. transistor 
collector current be allowed to exceed 1A. 

The circuit has been carefully designed and 
thoroughly tested and modifications to component 
values could result in destruction of either one of 
the transistors or at least poor operation of the 
circuit. 

Modulation 

A suitable modulator is shown in Fig. 2 and may 
be operated with any small transistor microphone 
preamplifier such as those made by Walgain or a 
home -constructed type with an output of about IV 
r.m.s. It is advisable to operate the speech pre- 
amplifier from its own dry battery. 

Details of the modulator transformer are given 
in Fig. 2 but some idea of its working power can 
be ascertained by connecting a dummy load across 
the secondary_. The dummy tread may consist of 

:._'.:''.t1 
4 

Coils 
close 
wound 

' L3 

t Tap 

1 

2 L2 

Transmitter -12V 
On/Off 

150t. 

1 
S000yF 

19 sw.g enam. 
wire 

core 1"x aia 

Tap 

it X 
(transmitter) 

+ve 

-1fá -- 
I L4 ` 2 

Coil 
close 

wound 
18 s.wg. 
enam. 

30 turns 10t up 
from 

3-4 :- 30 turns 18 swg.enarrl. 
Tap 12 turns up from 3 1-2 6 turns 18 s.wg. enam 

(insulated from main wiring) 

Fig. 3 (left): Details of L2/3. 
Fig. 4 (right): Details of L4. 

a 6.3V 0.3A flashlight bulb, which should light to 
full brilliance on modulation peaks. It would, of 
course, be more ethical to check with an audio 
generator and oscilloscope plus a dummy load of 
about If/. 

Tuning and Impedance Matching 
The crystal oscillator collector coil consists of 

six turns of 20 s.w.g. enamelled wire wound on 
the bobbin of a Vinkor pot. core type LA2105. 
The coil resonates to the approximate centre of the 
1.8 to 2Mc/s amateur band. (Note that none of 
the coils are suitable for other bands and details 
for other band operation cannot be given.) The 
p.a. coils L2 and L3 are wound on a paxolin or 
other type former as shown in Fig. 3. The 
impedance matching unit L4 is most important 
when using the whip antenna shown in Fig. 5. The 
coupling line between the p.a. tuning coil L3 and 
the impedance matching unit must be not less than 
6ft of 70f1 coaxial line if using this whip. The line 
may be longer, up to 12ft if necessary, which is 
more than sufficient to cover the length of a car 
from the transmitter inside to an aerial mounted 
at the bak. 
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Construction 
No constructional details have been given as 

most mobile operators will wish to make up the 
transmitter to fit into some convenient part of the 
car, usually under the dashboard. The photograph 
shows the transmitter in a case which was tailor 
made of durai, aluminium or mild steel. The 
diagram of Fig. 6 may serve as a guide to 
constructors. 

An important item is the heat sinks for the 
various transistors. The heat sinks for Trl and 
Tr2 of Fig. I must be not less than 6in. x 5in. and 
made of durai, aluminium or mild steel. The 
transistors may be insulated with the usual mica 
washer arrangement but if mounted directly on to 
the heat sink then the heat sinks themselves must 
be insulated from the chassis. Much the same 
comments apply to the heat sinks for the driver 
and modulator 0C25 transistors. 

Suitable Mobile Aerial 

Details of the aerial actually used with the high - 
efficiency transistor transmitter are given in Fig. 5. 

The major part of the coil is double wound to 
reduce coil r.f. resistance losses, but remember, 
slight adjustment of the lower part of the coil 
and/or the aerial section above the coil may be 
required, i.e.. a few turns on or a few turns off. 
Such. adjustment should be carried out with a 

6V 0.5A lamp in a two -turn link coupled around 
the lower part of the coil. The lamp should light 
to almost full brilliance when the transmitter is 

developing full power and the aerial is correctly 
adjusted to resonance at the centre frequency of 
the band, namely 1,900kc/s. The tuning circuit L3 
will automatically tune the aerial to other 
frequencies within the band. Current through the 
7052 coaxial line should be 0.3 to 0.4A when the 
transmitter and aerial are properly tuned. A 

4' 6' 

7%2 tame 
spool 

Coil former 
made from 

plastic rolling 
pin 

Single wound 
enamel 

/ (adjust this portion 
of the winding 

for resonance) 
Double winding 

3" 

Te lescooie 
aerial 

3'dia 

Earth only 
at transmitter 

To Tx 

Ton coax. 
Close tom 

bottom of 
aerial as possible , 

L4 

18s.wg. enamel 

. Copper water 
pipe, 

1e long 3/2 dia 

Fig. 5: Details of 160m aerial. 

1 I 

- 

Modulation 

-. 

7-7151$ traRSistu^s 
Cryetal Oec Tr.! 

t^'e.t 1.2 , Ertra eompa: 
tor recover 

wj_ 

I t"y/...I/ 

Motluleto- 

Fig. 6: Layout of prototype, with compartment for receiver. 

means of monitoring the current to the p.a. is 

desirable and, of course, very useful for the initial 
tune up. The circuit diagrams indicate typical 
readings and indeed an ammeter, say 0-1A, 
connected at point X in Fig. 1 would be very 
useful in ensuring that the current here did not 
rise above, say, 900mA. (Note: Under no circum- 
stances should this current exceed 1A.) At 
present 2N1907s are expensive and attempting to 
squeeze out the last watt of r.f. could easily prove 
a very costly process. 

The modulator and driver transformers were 

made from a couple of audio transformers which 
were to hand. The core sizes and winding details 
are given in Fig. 2. 

The writer has been using both a v.f.o. and the 
crystal -controlled version (as in Fig. 1) for some 
time and ranges of over 200 miles have been 
obtained using the transmitter and aerial as 
described. 

The transmitter has been used with equal success 
for " fixed " station as well as portable operation 
and is probably the most efficient yet most 
economic mobile transmitter design available. 
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ARECEIVER was required by the lady of 
the house for use in the kitchen. The most 
popular stations, in this particular case, 

were Caroline and Luxembourg, but it had been 
found, however, that these two stations were often 
difficult to locate on the more conventional type 
of receiver. The solution to the problem was to 
make these stations switch -tuned. 

It was eventually decided to make up a receiver 
that was switch tuned to the following four 
stations: Home, Light, Caroline, and Luxembourg. 
These last two stations are often subject to fade 
and adjacent channel interference, as well as being 
very weak in many areas. When designing the 
receiver, therefore, a superhet was indicated. 

One of the major disadvantages of the con- 
ventional superhet is that the oscillator section is 
subject to a fair amount of drift, and the circuit 
is thus generally not suitable for use as a switch 
tuned receiver, unless exceptional care is taken to 
obtain the required stability. The t.r.f., on the 
other hand, is not subject to drift of this kind 

Showing the general layout of above -chassis components. 

and so is ideal for use as a switch tuned receiver 
of fairly powerful stations, such as Home and 
Light, but it does not have the required selec- 
tivity or a.g.c. that is essential for good results 
on the weaker stations. 

When designing the receiver that forms the 
basis of this article, a superhet was deemed 
essential, but with the following five outstanding 
characteristics: Very high gain, low noise, good 
selectivity, good a.g.c., and excellent stability, the 
last of these characteristics being the most 
important. 

CIRCUIT DETAILS 
In the final circuit, all five of these charac- 

teristics have been obtained. In view of these 
characteristics, the resulting circuit is ideal for 
adaptation, by substituting a variable tuning gang 
and range selection facilities in place of the 
switch tuning used in the prototype, 

The full circuit diagram of the receiver in its 
final form is shown in Fig. 1. 
The r.f. signal is picked up by 
the ferrite rod aerial which has 
provision for the coupling of an 
external aerial, if required. The 
ferrite aerial is tuned by one 'of 
the trimmer capacitors, C21- 
C24, and the selected signal is 
fed to the grid of VI, the pre - 
selector stage. A radio frequency 
transformer is used as the anode 
load of VI with its secondary 
winding tuned by one of the 
trimmers, C25-C27, and the 
tuned signal is fed to the grid of 
V2, the mixer. 

An EF91 pentode is used as 
the mixer, with its screen grid 
held at a fixed potential by the 
divided chain R3-R4, and de-' 
coupled by C3. The local oscilla- 
tor voltage is injected into the 
mixer cathode via C18. The 
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mixer generates exceptionally low noise. 
The local oscillator uses one half of a double - 

triode (V3a) in a conventional circuit. The output 
of the local oscillator is fed to the grid of a 
cathode follower (V3b) via C15. With its high 
input and low output impedance the cathode 
follower acts as a buffer between the mixer and 
oscillator, and eliminates any " pulling" of the 
oscillator frequency which might otherwise occur 
via the mixer. The h.t. to the oscillator and 
cathode follower is stabilised by V4, the regulator 
valve. Exceptional oscillator stability is obtained 
due to this stabilising and buffering. A small 
trimmer capacitor, C32, is mounted on the front 
of the receiver, and was fitted so that any drift 
that did occur in the oscillator could be counter- 
acted. Drift has proved to be so low in practice, 
however, that, although at the time of writing the 
receiver has been in use for over six months, 
operating under adverse temperature conditions, 
the trimmer has not so far needed adjustment. 

It should be noted that the range switching 
is so arranged that, on any given tuning coil, 
certain of the trimmer capacitors are switched in 
parallel, so that their capacitances are additive for 
station changing. When aligning the receiver, then, 
these trimmers must be adjusted in the correct 
sequence. 

The 465kc/s output of the mixer is selected 
by i.f.t.1, and passed on to the i.f. strip. Two 
stages of i.f. amplification follow, via V5 and V6 
(EF92 var -mu pentodes), which have a.g.c. 
applied. Each of these valves has an i.f. trans- 

o 
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former as its anode load (i.f.t.2 and i.f.t.), 
respectively), and in each case the transforme, 
primary winding is damped by a 47k11 resistor 
These damping resistors limit the Q, and therefoe 
the gain of each transformer, and results in vastl., 
improved circuit stability (no screening is used i¡, 
the prototype receiver). As three i.f.'s are used np 
all, no adverse loss of selectivity results, and It 
is in fact necessary to de -tune the i.f.'s if , 

acceptable quality of telephony is to be receive 
The amplified i.f. signal is detected by dio 

D1, and the r.f. component is filtered out by th,6 
network C8, R12, C9, and R13, and the a.A 
component is passed to the audio amplifier stag 
via C10 and RV1. The a.g.c. voltage is obtained 
via the above filter network plus an additional 
time constant network, comprising R24 and C20. 
In this circuit, the a.g.c. line has an impedance 
of about 200kf2, which is less than one fifth of the 
value obtained in most circuits; this comparatively 
low impedance results in far greater stability than 
is obtained in the conventional home -built radio. 
The a.g.c. line is wired to an output socket to 
facilitate the lining up of the tuned circuits if 
a multimeter is available. 

The a.f. section comprises an EF91 amplifier 
and a double -triode, with the two sections wired in 
parallel, as the power output stage. About half 
a watt of a.f. is available, which is considered to 
be adequate for normal domestic use. 

crrntinued nvnr-lnaf 
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Fig. 1: Full circuit diagram 
of the complete switch -tuned 

superhet receiver. 
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966 PRACTICAL WIRELESS Merck, 1966 

THE CHASSIS 

The switch -tuned receiver uses a standard 
12in. x Bin. x 2 -}in. chassis, the main drilling 
and cutting dimensions of which are shown in 
Fig. 2. The chassis has corner brackets fitted, 
as shown in the photographs, and' these are 
employed as securing points when the chassis is 

mounted in the cabinet. The speaker is bolted 
directly to the chassis, and a cut-out must be 
provided, as shown. 

As the wiring is fairly complex, it is con- 
sidered that the best approach to the construc- 
tion is to build the receiver in a number of 
distinct stages. As well as having the advantage 
of simplifying construction, this procedure also 
has the advantage that the set can be built as a 
" progressive ", in which valuable experience in 
superhet practice can be ob- 
tained. The oscillator and mixer 
sections can be built in a number 
of versions, to show experimen- 
tally the advantages and dis- 
advantages of these types. 

CONSTRUCTION: STAGE I 

Cut and drill the chassis as 
shown in Fig. 2. Bolt the mains 
transformer in place (T1), with 
the mains winding facing to the 
rear of the chassis. Bolt the 
smoothing choke, Ll, in place. 
Bolt the loud speaker in place in 
the cut-out provided at the front 
of the chassis. Drill three holes, 
approximately }in. diameter, for 
grommets, one to the left of the 
speaker, and one in front and 

the other behind the mains transformer, as shown 
in the photographs and diagrams. 

Secure the large triple value capacitor, C33- 
C34, in place. The particular type and order 
number of this component is shown in the com- 
ponents list; a near value to this may be fitted, 
however, if difficulty is found in obtaining the 
recommended type. 

Fit the eight valveholders, taking care to note 
the correct orientation, as shown in Fig. 3. Also 
note that V3, V5, and V6 valveholders must be 
provided with screens. Fit variable resistor RV1, 
with its built-in 2 pole, 2 way mains switch, in 
place on the front left of the chassis. Secure the 
three 3 -way tag strips in the positions shown. Fit 
the 9 -way and 16 -way tag strips EXACTLY as 
shown in the diagram (Fig. 3), this is most 
important. Both of these tag strips are cut from 
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Fig. 3 (above): Constructional 
details for Stage I. 

Fig. 2 (left): Drilling and cutting 
details for the chassis. 

standard types, and the position 
of the tags is considered to be so 
important in the construction of 
the receiver that sketches of the 
two types, showing positions of 
insulated and earthed tags, as 
well as major dimensions, have 
been included in Fig. 3. 

In the prototype set two 250V, 
80mA half wave rectifiers, of the 
old "finned" type were used, 
mounted to the left-hand side of 
the chassis. Any other type of 
rectifier may be used, however, 
provided it is suitably rated. A 
full wave type may be used in 
place of the two half -wave ones. 
The rectifiers should, however, 
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PRACTICAL WIRELESS 967 

Resistors: 
RI IOOkS2 
R2 33052 
R3 47k52 to I00kS2 
(Adjust on Test) 
R4 22k11 
R5 27012 
R6 27kS2 
R7 47k S2 

R8 27052 
R9 27k f2 
RIO 47ki2 
R I I 270S1 
R12 IOOki2 
RI3 100kS2 

COMPONENTS LIST 

RI4 270kS2 
R15 IOOkS2 
R16 Iki2 
RI7 470k52 
R18 I -5k12 
R19 47kS2 
R20 47kS2 
R21 1-5k12 
R22 47k52 
R23 I5k1-2, 2W 
R24 100k52 
R25 100kí2 
RVI 250k12 log 
+ 2p. 2w switch 

All carbon, 2 Watt, 10%, 
unless stated otherwise 

(SI) 

Capacitors: 
CI 0-01pf 350 volt C11 0-02uF 250 volt 
C2 0.005µF 350 volt C12 25µF, 25 volt 
C3 0.01µF 350 volt C13 O.l1 F, 350 volt 
C4 0.01µF 350 volt C14 25µF, 25 volt 
C5 0.01µF 350 volt C15 82 pF 
C6 0.01µF 350 volt CI6 150pF 
C7 0.01µF 350 volt CI7 100pF 
C8 100pF CI8 I000pF 
C9 I OOpF C 19 0021iF 
ClO 0.1µF, I50 volt C20 10µF, 25 volt 
C21 50pF postage stamp trimmer 
C22 3-30pF 
C23 3-30pF -}- 25pF 
C24 3-30pF I50pF 
C25 18pF Mica 
C26 3-30pF see 
C27 I00pF text 
C28 I00pF postage S 

C29 3-30pF 
C30 3-30pF -{- 56pF 
C31 3-30pF -{- 220pF 
C32 I-15pF (see text) front Panel Trimmer 
C33 15 + 15µF Triple type 

Electrolytic 
C34 10µF HUNTS, type K553 
C35 01µF, 350 volt 

3-30pF = Philips 'beehive' type trimmers 

Valves: 
VI EF9I, 6AM6 
V2 EF9I, 6AM6 
V3 I2AT7, ECC8I 
V4 0A2 
V5 EF92 

V6 EF92 
V7 EF9I, 6AM6 
V8 I2AT7, ECC8I 
DI GEX 34 or similar 

Rectifie rs: 
MRI, MR2 250 volt, 80mA (see text) 

Transformers: 
TI Mains transformer 

250-0-250 v., 80mA 6.3 volt, 3A 
T2 Output transformer 

Ratio 60 : I for 3 ohm speaker. See text 

Sockets, etc.: 
2 off B7G valve -holders, 

with screens (V5, V6) 
4 off B7G valve -holders, 

without screens (VI, V2, V4, V7) 
I off B9A, with screen (V3) 
I off B9A, without screen (V8) 
I off Radiospares 2 -way aerial socket 

(see text) 

Switches: 
SI see RVI 
S2 3 pole, 4 way. See text 

Coils: 
LI 10H, 80mA smoothing choke 
L2 Ferrite rod aerial. See text 
L3 Weymouth HH3 
L4 Weymouth HO4 

IFTI, IFT2, IFT3 "MAXI -Q", type IFTI1/465 

Misc. Components: 
Chassis, 12 x 8 x 24'. Aluminium, with corner 
brackets 
I off Ferrite rod, 10' x r. 
3 off 3 -way tag strips 
I off 9 -way tag strip 
I off 16 -way tag strip }See text 
I off tag board J 
Wire, screened wire, solder tags, grommets, etc 

be mounted in roughly the position shown. 
Mount the three i.f. transformers in place. A 

miniature type MUST be used, and the " MAXI 
Q " type IFTI 1 /465 is recommended. Mounting 
instructions are included in the instructions pro- 
vided with the i.f.t's. 

Finally, wire -up the mains connection, power 
supply and l.t. to all valves (except V4), as 
shown in Fig. 3. When this has been done, check 
over the wiring and switch on. If a multimeter 
is available, check that the h.t. is available; it 
should be over 300 volts. Plug-in all valves, 
except V4, and check that their heaters are 
working correctly. This concludes Stage 1. 

STAGE 2. THE A.F. SECTION 
Secure the output transformer, T2, in place 

below chassis to the left -front, as shown. In the 
prototype, a 60:1 ratio was used for the 352 
speaker, the precise ratio is not critical, however, 
and almost any output transformer of roughly this 
ratio may be used. 

Wire -up the circuit u shown in Fig. 4 using 
screened leads between the grid of V7 and the 
volume control, and between the volume control 
and C10. The loose end of ClO may be tem- 
porarily secured to a spare tag. 

Check the wiring and switch on, after first 
making sure that the speaker is connected to T2 
secondary. With the volume control turned full 
up, touch a finger to the loose end of CIO: a 
strong 50c/s hum should he heard. If a multi- 

-continued on page 993 
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U.H.F. and V.H.F. Designs 

DESIGNS frequently appear in 
PRACTICAL WIRELESS for the 
construction of equipment suit- 
able for the h.f. bands, i.e. 
160m, 80m, 40m and 20m. 

Why are there no articles on 
equipment for the v.h.f. and 
u.h.f. bands? Surely these 
represent more of a challenge. 
From memory I can recall but 
one design for receiving trans- 
missions above 50Mc/s (other 
than f.m. bro,.dcast sets) and 
that was for bui?ding a simple 
t.r.f. set. 

Several times one read; of 
amateurs holding a G3 licence 
condemning the G8 licence as 
providing " an easy way out ", 
but is it such an easy way out? 
Perhaps that is why no designs 
for v.h.f. and u.h.f. equipment 
appear-it is below the fully 
licensed ham who has passed his 
Morse test to use these hands- 
leave them for the rabble who 
are too lazy to pass the Morse 
test and provide us with designs 
or information for them. 
S. Peat. 

Frodsham, 
Cheshire. 

Can Anyone Help Please? 

SOME time ago in PRACTICAL 

WIRELESS a reverberation unit 
consisting of springs, was pub- 
lished. 

My huge collection of 
PRACTICAL WIRELESS surprisingly, 
does not contain this issue. 
Would any kind readers please 
lend me this issue? It would be 
highly appreciated. 
W. F. Wright. 

9 Priory Road Caravan Site, 
Ruskington, 

Slea ford, 
Lincolnshire. 

* * 
ON behalf of Bury and Rossen - 

dale Radio Society, I should like 
to appeal to your readers for any 
surplus literature relating to 
amateur radio. We would 
welcome back numbers of P.W., 
and handbooks relating to both 
commercial and ex -govt. equip- 
ment. Postage costs etc. will be 
refunded. 
A. Cooper. 

58 Spring Street, 
Bury, 

Lancashire. 

NEWS AND.. 
A "CONQUEST" FOR KB 

egMBMIeetamategemimmgyseme 

--<,.<........: ucYo.- 

A development of the 
KR 016, the KR 026 
"Conquest" transistor 
radio, is the newest 
model from KB. 

The "Conquest" 
has long, medium, 
short, and v.h.f. wave- 
bands. 

Attractively styled 
in a shock resistant 
black plastic cabinet, 
with chrome speaker 
grille and trim, the 
"Conquest" has nine 
transistors and seven 
diodes. 

The speaker is Sin. 
x Sin. and there is a 

ten -section telescopic 

aerial for short and v.h.f. bands. 
The illuminated scale and wave -band selection are push-button operated 

and there are thumb -edge controls for volume and tone. 

Other features include separate on/off switch, concentric tuner and fine 

tuner, sockets for car and external v.h.f. aerial and ear -piece. 

Price: 23 guineas (including p.t.). 

"LIFELINE" FOR SHERPA HOSPITAL 

The world's most remote hospital, 13,000 ft. up the slopes of 
Everest, is to have two powerful radiotelephones to provide a 

"lifeline" with civilization. 
Sir Edmund Hillary will lead a New Zealand expedition into 

Nepal this year to begin construction of a six -bed hospital for 
4,000 Sherpas in the Khumbu area of the Himalayas. The expedi- 
tion will carry with it two compact single-sideband transmitter - 
receivers, manufactured by Pye of Cambridge, which will give 
hospital staff a vital link with Katmandu, 160 miles away. The 
sets, which are Pye SSB 125's, have been presented to Sir Edmund 
by Mr. G. A. Wooller, managing -director of Pye (New Zealand), 
Limited. 

COIL FORMERS FROM CAMBION 

Cambion Electronic Products Ltd., Castleton, Nr. Sheffield, announce 

the new printed circuit solid pin flangeless coil formers 3618 and 3619. 

Well suited for use with "pi -"wound coils, these two new coil formers 

from Cambion incorporate all standard Cambion features including a 

moulded diallyl phthalate base and a polypropylene liner. Both are 

engineered with unique flangeless construction to facilitate greater use 

of the winding space area. 
Engineered for vertical mounting on 200in. centres in printed circuit 

applications, these new coil formers can be used wherever an r.f. coil 

is required.The 3618 coil former measures 325ín. above the board,while 
the 3619 former measures 480in. Both formers have a 375ín. square 
base with solid brass pins (hot solder dip) integrally moulded. Cambion 
coil formers 3618 and 3619 come with standard powdered irons in 

yellow, red, green, white, purple and blue. These cover the frequency 

ranges -2 to I.S Me/s through co 40.0 to 300 Mc/s. 
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.. COMMENT 
SALON INTERNATIONAL DES COMPOSANTS 

ELECTRONIQUE 
English Electric Valve Company are exhibiting on Stand 160 
Allee 2 at the Paris Components Exhibition, where the display 
will show a selection from the very wide range of specialised 
electronic valves and tubes made in England at either the 
Chelmsford or Lincoln production plants. 

Special prominence is being given to the new generation of 
High Power Klystrons, with output powers ranging up to 40kW 
and utilising water vapour cooling with the collector uppermost. 
These tubes have been developed for high efficiency operation in 
u.h.f. television transmitters or translators and have a perveance 
figure of 2. 

Another large display will feature the range of X and S -Band 
TR and TB Cells and Microwave switching devices. These have 
been developed to meet the needs for reliable and inexpensive 
units in microwave duplexers. The range includes types devel- 
oped for marine, airborne and land based equipments. 

HIGH QUALITY TAPE RECORDER 

From the newly - 
formed company of 
Van Der Molen, comes 
the VR.4 three -speed, 
four -track tape re- 
corder. It has Italian 
motors specially de- 
signed for vertical 
operation, and in- 
stead of incorporating 
a mains transformer, 
an overwind on the 
motors provides the 
h.t. 

Wow and flutter is 
not greater than 
0.35% at If i.p.s., 
0.25% at 3f i.p.s. 
and 0.15% at 74 i.p.s. 
Frequency response at 
7f i.p.s. is 40 c/s to 
15 kc/s f 3dB, at 3; 
i.p.s., 40 c/s to 10kc/s 

3dB and at If i.p.s., 60 c/s to 5 kc/s ± 3dB. The amplifier output is 5W 
and the signal to noise ratio is better than 40dB. The loudspeaker is an 8in. 
round unit mounted in the back of the recorder. A three digit tape position 
indicator is featured. 

The amplifier has three inputs (I) microphone 2rnV at 50k SI (2) pickup or 
tuner 30mV at IMS1 (3) mix 200V at 100k U. Outputs are (I) internal 
amplifier or headset 2-4V r.m.s. at 10141 (2) extension speaker -811 (3) 
alternative head output average 2mV at 1 kc/s. 

The amplifier controls are volume, mixing, treble, base and track selector 
and ten semiconductors are employed in the circuitry. 

Record monitoring facilities are provided, by means of the internal speaker. 
Dimensions are 15fin. x 12fin. x 7fin., the weight 16 lbs. and the 

price 59 guineas. 
The makers say that VR.4 is the first in a line of high quality products. 
The photograph shoals the VR.4 in a vertical position facing a mirror to 

show the deck. 

969 

Hawaiian Guitar 

HAVING built the Hawaiian 
guitar (June, 1965, issue), ampli- 
fication did not come up to 
expectations when plugged into 
the pick-up sockets of a radio- 
gram. 

Here I found an ideal applica- 
tion for the small three -transistor 
amplifier which appeared in 
PRACTICAL WIRELESS, May, 1965. 

When this amplifier was 
connected between the guitar 
preamplifier and the pick-up 
sockets on the radiogram the 
volume resulting was more than 
ample. 

It was a simple matter to 
arrange the input, output or both 
jack plugs on the transistor 
amplifier so that current was 
being drawn only when both 
plugs were in position. 
A. Cunningham. 

Liverpool 5. 

The Cost of Radio 

AMATEUR radio today is a very 
complex hobby. Indeed two 
amateurs in the same town may 
not know that the other is on 
the air. 

Most amateurs, if they use 
ready-made gear, are not pleased 
with it and they will try and 
improve and make it just that 
bit better. Amateur radio is 
much like yesteryear, only today 
it is much more expensive. 
F. Rose, G2DRT. 

High Wycombe, 
Bucks. 

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

..any part for the "Soundmirror" 
tape recorder produced by Thermionic 
Products Ltd. If anyone can help, could they 
please write to me. All letters will be 
answered.-John Wills, St. Helier, Bovey 
Tracey, South Devon. 

.. circuit diagram of 3 or 4 transistors 
to manufacture a transistor set to receive 
2 or 3 broadcasting stations from a distance 
of about 200 miles with an output of 50mW 
minimum on loudspeaker, with a short 
aerial and no earth connection. I shall send 
Indian Gifts.-Pramod Prakash Pyar, c!o 
Dr. Bachna Ram Goal, near Jain Mandir, 
Dhuri, Dt. Sangrur, Punjab, India. 

.. ferrite rod aerial for Cossor 524 
a.m./f.m. receiver.-T. F. Jones, Flat 2, 
Block 3, Wychbury Court, Highfields 
Estate, Halesowen, Birmingham. 
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by P. A. Newbury 

"1 5 + 5" 
QUALITY AMPLIFIER 

* FREQUENCY RESPONSE 
* DISTORTION 
* MAXIMUM POWER OUTPUT 

20c/s-20kc/s better than 12dB 
0.1% at 15 Watts 

21.5 Watts 

rfHE article to be described was built to fulfil a 
dual purpose. Namely, to provide high-fidelity 
reproduction from records, microphone or 

guitar, etc., at the lowest reasonable cost. As the 
two most expensive single items in a high quality 
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270pF 

X. 
VR7 
21,40TreEls 

R26 
4701tá 

C26 

NVAr 
R41 

'R9 0.011P82kn 

amplifier are the mains and output transformers, 
attention was given primarily to the design of the 
output stage. After studying many valve specifica- 
tions the author formed the opinion that a pair of 
6L6's functioning with an 8,00012 load in 

R34 
470101 VB 

616 

Fig. I: Circuit diagram of the amplifier. 
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leaflet. Discounts for quantity. Available as 
follows. Type MR38P 1 21/32in. square fronts. 
2mA .. .. 22/6 3V. DC .. 
5mA .. .. 22/8 10V. DC 

20mA .. .. 22/6 
20V. DC 

100mA .. .. 22/8 
150mA .. .. 2216 

50µA .. `218 200mA .. .. 22/6 
100µA .. 29/6 300mA .. .. 22/8 
200µA .. 27/8 S00mA .. .. 22/6 22/6 LAFAYETTE 46 500µA .. 25/- 750mA .. .. 2216 50V. AC . 22/6 RESISTANCE CAPACITY 50-050µA.. 29/6 1-0-1mA .. 22/8 150V. AC .. 22/6 100-0-100µANALYSER A 27/6 1A. DC.. .. 22/6 300V. AC .. 22/6 
500-0-500µA 22/8 2A. DC .. .. 22/6 500V. AC 22/8 2pF. 2,000 mFd, 2 ohms. 200 
imA 22/8 5A. DC .. .. 22/6 "S"Meter lmA 29/6 megohms. Also. checks impe- 

POST EXTRA. Larger sizes available -send for lists. dance. Turns ratio. Insulation 
ILLUMINATED "S" METER 1" lez in. square front. Cal.in S units. 200/250v. A.C. Brand New. £15, 
6V. lamp. 29/6. P.P. 1/, Ditto 2el.ein. square, 39/8. P.P. 1/-. carr. 7/6. 

100V. DC 
150V. DC 
300V. DC 
500V. DC 
750V. DC 
15V. AC 

22/8 
22/6 
22/8 
22/6 
22/6 
22/6 
22/8 
22/8 
22/6 

GARRARD RECORD 
PLAYERS 

Brand new and Guaranteed 
SEP -10 Player £4.17.8 
AUTOSLIM Changer £5. 5.0 
1000 Changer £5.19.6 
2000 Changer £7.10.0 
3000 Changer -Stereo £8. 8.0 
SP25 Player -Stereo £11.19.8 
DECCADEC, with 

Deram £17.17.0 
A70 (less cart.) £22. 1.0 
LAB80-Mono £27. 0.0 
401 Transcription £30. 0.0 

All plus P. & P 5/, 

ERSKINE TYPE 13 
DOUBLE BEAM 

OSCILLOSCOPES 
Timebase 2 c/a - 
750 kc/s. Separate 
Yl and Y2 ampli- 
fiers. Up to 5.5 
Me/s. calib at 100 
kc/s. and 1 Me/s. 
110/230 v. A.C. 
Guaranteed per- 
fect. 227.10.0. 
Carr. 20/ - 

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

MAGNAVOX 363 
TAPE DECKS 

New 3 speed tape deck, super- 
sedes old Collaro studio deck. 
2 track, £10.10.0. 
4 track, £13.10.0. 

...... 

.. .. 

_- - . 

TRANSISTORISED 
TWO-WAY 
TELEPHONE 
INTERCOM 

Operative over amaz- 
ingly long distances. 
Separate call and press 
to talk buttons. 2 -wire 
connection. 1000's of 
applications. Beauti- 
fully finished in ebony. 
Supplied complete with 
batts. & wall bracket. 
26.10.0 pair. P.P. 3/6. 

SILICON RECTIFIERS 
200 P.I.V. .. .. 200mA 2/6 
1,000 P.I.V... .. 650mA 7/6 
800 P.I.V. ,. .. 500mA 5/6 
400 P.I.V. .. ,. 3 amp 7/6 
400 P.I.V. .. .. 500mA 3/8 
150 P.I.V. .. .. 165mA 1/- 
70 P.I.V. .. .. 1 amp 3/6 

TWO-WAY RADIOS I I 

Superb quality. Com- 
plete with all acces- 
sories and fully g't'd. 
3 T'nsistor 27.19.8 pr 
4 T'nsistor 11 ens. pr 
9 T'nsistr 222.10.0 pr 
10 T'nsistr 28 ens. pr. 
Post extra. (S.A.E. 
for full details). 
These cannot be used in U.K. 
without licence. 
VOLTAGE STABILIZER 

TRANSFORMERS 
Will stabilize 
your mains 
voltage. Ideal 
for TV receiv- 
ers and Indus- 
trial equip- 
ment. Input 
80-120 v. and 

.I .V. .. 3 amp 5/6 start output Post extra. 110 v. or 240 v. 
AMERICAN TAPE 250 watts. 

First grade quality American Brand new guaranteed. £10.10.0 
tapes. Brand new and guaranteed. Carr. 7/6. 
Discounts for quantities. VARIABLE VOLTAGE 
3in. 225ft. L.P. 4/- TRANSFORMERS 
31in. 600ft. T.P. mylar 101- Brand New Guaranteed. Fully 5in. 600ft. std. plastic 8/6 Shrouded. Input 230v. 50/60 c/s. Mn. 900ft. L.P. acetate 10/- Output 0-260 v. Mn. 1200ft. D.P. mylar 15/- 

1 Amp 24.10.0 5in. 1800ft. T.P. mylar 55/. 
1 5 Amp 24.10.0 51in. 1200ft. L.P. acetate 12/6 
5 Amp £5.7.6 Min. 1800ft. D.P. mylar 22/6 8 Amp ££9.30.0 51in. 2400ft. T.P. mylar 45/- 
10 Amp £13.10.0 7in. 1200ft. std. mylar 12/6 
12 Amp £19.15.0 7in. 1800ft. L.P. acetate 15/- 
20 Amp 232.10.0 7in. 1800ft. L.P. mylar 20/- 

7in. 2400ft. D.P. mylar 25/- 2.5 Amp Portable 
7in. 3600ft. T.P. mylar 58/6 Metal Case with Postage 2/-. Over £3 post paid. Meter, Fuses. etc. 29.17.6. ,.'2k.ef1~~ 
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LAFAYETTE HA 63 
COMMUNICATION 

RECEIVER 
7 valves + Rectifier. 4 Bands 
550 Kc/s -31 Mc/s. 'S' Meter- 
BFO-ANL-Bandspread Tuning. 
200/250v. A.C. Brand New. 
24 Gns. carr. paid. 

CODAR EQUIPMENT 
Main London Agents 

CR.70A. Communication 
Receiver £19.10.0 

P.R.30 Preselector .. £5.10.0 
A.T.5 Amateur Trans- 

mitter £16.10.0 
Postage extra. 

OSIBB/U OSCILLOSCOPES 
High quality Portable American Oscilloscope. 
3in. c.r.t. T/B 30/s-50 kc/s X Amp: 0-500 kc/s 
Y Amp: 0-2 Mc/s. Power requirements 105-125v. 
A.C. Supplied in "as new" condition, fully 
tested. 
£25. Carr. 10/-. Suitable 230/115v. Trans- 
former, 15/6. 

NEW MODEL LAFAYETTE 
HA -230 AMATEUR 

COMMUNICATIONS 
RECEIVER 

Supersedes model HE -30. 8 valves 
+ rectifier. Continuous coverage 
on 4 bands. 550 Kc/s -30 Mc/s. In- 
corporates 1 RF and 2 IF stages, Q Multiplier, BFO, ANL, 'S' meter, 
electrical bandspread. Aerial trim- 

mer, etc. Supplied brand new and guaran- 
teed. £33. SAE for full details. 

Also available in Semi -Kit form 25 Gns. 

NEW MODEL 
LAFAYETTE HA -55 

AIRCRAFT RECEIVER 
108-136 Mc/s. High selectivity and 
sensitivity. Incorporates 2 RF 
stages including 6CW4 Nuvlstor, 8 
tubes for 11 tube performance, 
solid state power supply. adjust- 
able squelch control, slide rule 
dial, built in 4in. speaker and front 
panel phone jack. 220/240v. A.C. 
Supplied brand new and guaran- 
teed. 219.7.6. Carr. 10/-. 

TE -20 RF SIGNAL GENERATOR 
Accurate wide range signal generator cover - CLEAR PLASTIC PANEL METERS Ing 120Kc/s-260Mc/s on 6 bands. Directly First grade quality. Moving Coil panel meters calibrated. Variable R.F. attenuator. 

available ex -stock. S.A.E. for illustrated Operation 200/240 
V A.C. Brand 
new with in- 
structions. 
£12.10.0. Carr. 
7/6. 

LAFAYETTE 
NUVISTOR 

GRID 
DIP METER 

Compact true one 
hand operation. 
Frequency range 
1.7-180Mc/s. 230v, 
AC operation. 
Supplied complete 
with all coils and 
instructions. £12.10.0. Carr. 5/, 

MODEL TE 12 
20,000 O.P.V. 01.08/ 
6/30/120/600/1,200/ 
3.000/6,000 v. D.C. 
0/6/30/120/600/1,200 
v. A.C. 0/60µA16/ 
60/600 mA. 0/6K/ 
60011/6 Meg./60 
Meg. O. P.F.-.2 
MFD. 25.19.6. P. 
& P. 2/6. 

MODEL 500 
30,000 o.p.v. 0/.5/ 
1/2.5/10/25/50/100/ 
250 / 500 / 1.000 v. 
DC 0/2.5/10/25/ 
100/250/500/1.000 
v. AC 0/50µA15/ 
50/500mA/12 amp 
DC. 0/60K/6 
Meg/60 Meet]. 
28.17.6. Post 
Paid. S.A.E. for 
full details. 

TE -5I NEW 
20,0000 VOLT 

MULTI- 
METER 

0/6/60/120/1.200 
V. A.C. 0/3/30/60/ 
300/600/3.000 v. 
DC. 0/60µA/121 
300 mA DC. 0/ 
60K/6 Meg. ohm, 
£4.5.0. Post & 
pack. 2/6. 

OPEN 9 a.m. to 6 p.m. EVERY DAY MONDAY-TURDAY 
Trade Supplied. 

0 (RADIO) LIMITED 
Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 

3d` LISLE STREET, LONDON, W.C.2 
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D. & B. TELEVISION (WIMLDON) LTD. 
131 KINGSTON ROAD SOUTH WIMBLEDON LONDON S.W. 19 

Telephone: CHErrywood 3955 

ALL BRAND NEW VALVES GUARANTEED 3 MONTHS 
Postage and Packing on Valves 6d. each. 

4Z81 1016 EF80 7/- PCF80 8/4 UCH81 7/8 8Fí15 10(9 

DAF91 7/10 11F85 7/- PCF82 914 001.82 818 6F28 9/8 
DAF96 7110 EF86 9/4 PCF86 10/8 UCL83 1018 6L1 15/6 
DF91 6/8 EF89 7/- PCF601 10/- UF41 7/8 6118 12/6 
DF92 8/8 EF91 11/- PCF802 10/- UF42 9/- 6/30L2 918 

DF96 7/10 EF92 91- PCF806 10/- UF80 7/6 1002 12/- 
r1%91 7/10 EF183 9/8 PCL82 8/4 UF85 7/6 10F1 8/8 
1/1192 7/10 EL33 10/8 PCL83 918 UF89 71- 1009 8/- 
DH96 7/10 EL34 9/9 PCL84 8/8 UL41 7/6 10018 8/0 
11L92 8/8 EL36 9/9 PCL85 8/8 UL46 10/8 1OP13 1PI8 
DL94 6/8 EL41 8/- PCL86 8/8 UL84 8/8 10P14 11/- 
DL98 6/8 E1.84 8/4 PL36 10/- UY41 5/8 20F2 11/- 
DY86 7/- EM80 7/8 PL81 814 UY85 6/6 20L1 12/8 
DY87 7/- EM81 7/8 PL82 6/4 5Y3 6/5 20P1 151- 
BABC80 7/8 EM84 8/8 PL83 8/4 87.4 7/6 20PS 12/- 
iAF42 8/6 E3185 10/- PL84 71- eV6 717 20P4 13/- 
BB91 4/8 EYS1 7/- PL500 14/- 8X5 7/5 SOPS 13/- 
213C33 11/2 EY86 71- PY33 9/6 R19 14/8 SOC15 916 

EBC41 7/9 EZ40 5/6 PY80 8/- U25 10/3 30C17 11/6 
542081 6/6 EZ41 5/6 PY81 7/- U26 1016 30018 10/- 
EBF80 7/- E180 5/6 PY82 5/6 U191 9/9 30E5 10/- 
54BF89 7/- EZ81 5/8 PY83 9/6 0193 71- 30FL1 10/3 

540081 7/4 EZ90 5/- PY88 71- 03251 11/8 301.15 18/8 

540082 7/4 6Z32 11/- PY800 7/- U281 13/9 30L17 11/6 
5408.83 
540084 
180086 

7/4 
7/8 
7/4 

0734 
0111090 
PABC80 

11/- 
6/4 
7/6 

PY801 
UAB080 
UBC41 

71- 
71- 
71- 

U282 
U301 
03801 

13/9 
13/9 
191- 

SOp12 
3004 

9/6 
12/- 

BCF80 9/8 PC88 8/10 UBC81 7/- UU9 8/8 30P19 12/- 

EICH36 13/- P0088 8/10 UBF80 7/- 6F1 9/6 30PL1 12/6 

5401142 8/6 PC97 7/6 UBF89 71- 6F13 18/8 SOPL13 12/6 
$CH81 7/- PCC84 7/4 UCC84 8/10 6E14 1.5/- 300144 11/8 
54C1.60 7/4 PCC85 7/4 UCC85 7/4 6E13 12/6 30FL14 10/6 
5401,82 
54CL8S 

8/8 
10/6 

PCC89 
PCC89 

18/6 
10/6 UCF80 914 6F23 10/8 SOFL12 10/6 

1CI,86 8l8 PCC190 10/6 UCH42 9/8 6E24 10/9 30FL18 10/8 

We are open 9 a.m. to 6 p.m. Monday. Tuesday, Thursday and Saturday 9 a.m. to 7 p.m. Friday. Cloeed all day Wednedsy 

SERVICE SHEETS TELEVISION ! ! ALL MAKES AND MODELS 4/- P. & P. 4d. 
.v-- ..... ---- -,.1,41,41,,.--- --- -A+---,.. -.. 

The New Picture-Book'wayof learning 
ELECTRICITY (5voLs) 
ELECTRON ICS (óvoLs) 

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

The series will be 
of exceptional 
value in training 

mechanics and 
technicians in electri- 

ci y, Radio and Electronics. 

WHAT THIS MONTH'S 
ENTHUSIASTIC READERS SAY 

EVERY DAY WE RECEIVE LETTERS PRAISING THESE 

HOOKS, HERE ARE A FEW FROM THIS MONTH'S POSTBAG. 
. I am delighted with them and consider them a most 

excellent set of books. They are all your other readers claim 
for them ..: G. P., Harrogate. 

I have a copy of BASIC ELECTRONICS and feel 
sere that for instructional purposes they are miles ahead of 
arty other book of comparable subjects in England ..." 

A. J. C.. London. 

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

To Selray Book Co. 
60 Hayes Hill, Hayes, Bromley, Kent 

Please send me Without Obligation to Purchase, Basic Electricity/ 
Basic Electronics on 7 Days Free Trial. I will either return set, 
carriage paid, in good condition within 8 days or send down payment 
of 15/- (Basic Electricity) followed by g fortnightly payments of 
10/-. Down payment of 15/- (Basic Electronics) followed by 
6 fortnightly payments of 12/6. Alternatively, I will send 68/ - 
(Basic Electricity -5 parts), 81/- (Basic Electronics -8 parts) post 
free. This oiler applies to United Kingdom only. 
Tick against set required (only one set allowed on free trial). 
BASIC ELECTRICITY D BASIC ELECTRONICS D 

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

NAME 
BLOCK LETTERS BELOW 
FULL POS7'AL 
ADDRESS 

www.americanradiohistory.com

www.americanradiohistory.com


March, 1966 PRACTICAL WIRELESS 

Class AB1, push-pull, would give the desired per- 
formance. For a total current consumption of 
93mA with a h.t. of 360V, an undistorted output 
of 15W is obtainable while, assuming that a fairly 
efficient output transformer is used, an output of 
over 20W can be expected. The output transformer 
used was an obscure make but gave surprisingly 
good quality. However, various output transfor- 
mers are available, from less than thirty shillings 
to more than four pounds, and the reader is left to 
decide to borderline between quality and economy. 

It will be noticed that there are four tone 
controls. Two provide tone control over the whole 
power amplifier, giving more than ample compen- 
sation. To keep the gram or radio response as set, 
these controls must not of course, be interfered 
with. Thus, simple treble cut controls (VR I, VR3) 
were provided after the two channels. These 
channels each have jack inputs (J1-J4) with sen- 
sitivities of around 2mV. The gram input (Sktl) 
thas a sensitivity of approx. 50mV and the radio 
(Skt2) a sensitivity of approx. 300mV. The rest of 
the amplifier is of conventional design and will be 
described below. 

The Main Amplifier 
The tone controls in the main amplifier provide 

a lift and cut of +10dB and -10dB at 10kc/s 
(VR7) and lift and cut of + 11 dB to -5dB at 
20c/s (VR6). From the sliders of these controls 
the signal is fed to the EF86 (V3). This stage pro- 
vides a gain of about 150 times. Overall negative 
feedback is also introduced in this stage. The r.c. 
network in the anode circuit comprising R24, C15, 
reduces any tendency towards high -frequency 
instability. High -stability resistors are used to 
reduce noise. Direct coupling is employed between 
the anode of V3, and the phase-splitter, V4. 

A word of advice here. The difference between 
the anode voltage of V3 and the cathode voltage 
of V4, provides bias for the phase splitter. It is 
important that this bias is correct, i.e. the grids of 
V4 must be at a potential 2.5V less positive than that of the cathode with respect to chassis. If the 
bias is too low, grid current will flow on peak sig- 
nals causing distortion. If it is too high, distortion 
will be caused because the phase splitter will 
operate on a non-linear part of its characteristic. 
The phase splitter is the commonly used cathode 
coupled type. - 

The Output Stage and Power Supply 
The output stage being relatively simple, there is 

little left to say except that separate cathode resis- 
tors are used to compensate for unequal d.c. in the 
two output valves. It is an interesting point to 
note that the same configuration of output stage 
employing a 3.81x1 load will produce a maximum 
output of 40W. However, this power was not 
needed and the cost incurred by the larger output 
transformer would ruin the whole reason for using 
6L6's, i.e. economy. The power supply utilises a 
transformer with a secondary rating of 350 0 
350V at 100mA. There are many transformers of 
this type on the market, most under thirty shillings 
in cost. The rectifier used was an EZ81. 

173 

V5 and ve V7 
6L6 , EZ81 V4 

ECC83 

Fig. 2: Front view showing position of components. 

V5 and V6 i '-''' - 
6L6 ? 
s , 

V4 
ECC83 

Fig. 3: Side view of chassis. 

63 i Speaker 

r"1 f --23'4 
t 
r 

+ rh rrI ~f i 
38 ~ 

Grommetedhole 172 
for mains lead 

Mains trans. 
space 

1Y dia. i 3Ccria, 

Output 
trans. 
space 

1 3/adio. 
I 3 /ádia. 1 3Y.i dia 

Fig. 4: Top view of the chassis. 

There are two resistors shown in the circuit 
diagram, namely RA and RB. These should be 
used to bring the resistance of each half of the h.t. 
secondary winding, to at least 19011 per section. 
There must be two heater supplies one of 6-3V 3A 
and one of 6.3V 1.0A. 

Construction 
The unit was constructed upon a chassis of the 

measurements 13 x 9 x 21in. A matching base 
plate was constructed to fit. Sketches of the 
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'Peek 

Insulated á 

VW' 

sknj', skt2 rnr °+. 

ñ;tNllálVll,(/'/ ,,?m 1181811W VRa 
Vclume 

Fig. 5: Underchassis wiring and component -layout. 

author's amplifier are shown to give the reader 
some idea of construction. The layout is not criti- 
cal but attention should be given to the following 
details: - 

(i) screening of signal leads either more than 
one inch long or near to other signal leads. 

(ii) leads, especially those of grid circuits and 
tone controls, should be as short as possible. 

Table I 

Voltage checks with 
20,000 12/V meter 

Point Reading 

VI 1st Anode 60V ± 5% 
VI 2nd Anode 60V ± 5% 
V2 Anode 90V ± 5% 
C21 220V ± 5% 
C22 280V ± 5% 
C23 380V ± 5% 
V4 each Anode 200V ± 5% 
V4 Cathode 63.5V ± 5% 
V4 Grid 6IV 
VI Anode 6IV See text 
V2 Screen 72V 

ilüd'@iGi/ ililuüiNnA. 

(iii) heaters should be placed as shown. 

The author purchased a piece of perspex for the 
front panel for about Is. 6d., and this imparted a 
very professional finish. Jack sockets and coaxial 
sockets were mounted on the rear. The author 
used the type of sockets that fitted flush and 
did not protrude. This was merely for reason of 
compactness. The mains transformer used had the 
voltage adjuster fixed in the shrouding but as 
others may not, space was left in the sketch for a 
voltage adjustment panel. The speaker output was 
a normal two -pin socket, to take split pin wander 
plugs. Figs. 2, 3 and 4 front, side and top 
views show the layout of main components and 
drilling dimensions. Fig. 5 shows the basic position 
of components on the underside of the chassis. 
The list of voltage readings are guides to the 
reader when testing the amplifier. When construc- 
tion is finished, testing should take place., 

Testing 
The unit is inverted and switched on with a volt- 

meter connected across C23. After a few seconds 
the needle should swing to approximately 380V. 
The reading should not be less than 360V. If 
an abnormally low reading is obtained, the anode 
and screen grid currents of the output valves 
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26--gn TAPE RECORDER 
for ONLY £19.10. 

carr. 12/6 
Bargain of the Year Offer 
-cancelled Export Contract 
Famous manufacturers brand new 
unused and factory tested 2 speed. 
31 and 71 i.p.s. twin track tape 
recorder 3 Watt output. Tape 
position Rev. -counter, fast for- 
ward and rewind. take 7' reels, 
mike and gram input. Straight 
through amplifier facilities. Out- 
put sockets for ext. speaker, 
monitor or external amplifier. 
Super -imposed switching magie 
eye recording level and mains neon indi- 
cator. Volume and tone controls 7' a 4' 
speaker. Attractively styled cabinet 
with detachable lid mike and reel storage facilities- A.C. 200/250 volt: operation. Complete with crystal mike, tape spare reel and screen lead, etc. 

RECORDING TAPE -Reduced Prices 
Famous American Columbia (CBS) Premier Quality Tape at REDUCED PRICES, 
A genuine recommended Quality Tape -TRY IT! Brand new, boxed and fully guaranteed. Fitted with leader and stop foils. 

Standard Long Play Double Play 
Sin. 600ft. 13/- 900ft. 17/6 1,200ft. 31/8 51im 900f t. 18/- 1,290ft. 19/6 1,000ft. 37 6 7in. 1,200ft. 21/- 1,800ft. 28/8 2,400ft. 47/6 

P. & P. per reel 1/-. 64. on each additional reel 
SPECIAL BARGAIN, Sin, Message Tape. 1501t., 3/9. P. A P. 6d. Sin. L.P. 225ft. 4/9., 3in. D.P. 30 t 8/8. 
Plastic Tape Reels .. .. 3ím. 1/3; 5in. 2/-; 51ìn., 2/-; 71n., 2/3 Plastic Spool Container .. .. .. 6ín., 1/B; filin., 21-: 7in., 218 

Alamín. Chassis. IBg.Plain Undrilled, 
folded 4 sides, 2' deep, 6' a 4', 4/8; 8' z 6', 5/9; 10' a 7', 8/9; 12' a 6', 
7/6; 12' x 8', 8/-, etc. 
Alumin. Sheet. 19g. 6' a 6', 1/-; 8'x9',1/8; 6'z 12', 12/-;12'x19', 
4/8, etc. 

JackPlugs. Standard 21" Igranic 
Type, 2/6. Screened Ditto, 3/3. 
Miniature ser. 1 }', 2/3. Sub -min. 1/3. 
Soldering Irona, Mains 20C/220V r 
230/250V. Solon 25W !mt., 24/8. 
Spare Elemente, 5/6. Bits, 1/3. 
65W, 29/6. etc. 

6 VALVE AM -FM TUNER UNIT 
Med. and VHF 190m -550m. 86 
Mc/s-10:3 Me/e, 6 valves and metal 
rectifier. Self-contained power unit. 
A.C. 200/250V operation. Magic -eye 
indicator, 3 push-button controls, 
on/off. Med., V1IF. Diodes and high 
output Sockets with gain control. 
Illuminated 2 -colour pcnpez dial 
111'x4". chassis size lli"a4'x5l'. 

A recommended Fidelity )'nit for use with Mullard "3-3" or "5-10" Ampli- fiers. Now available as . power unit 
complete kit as illustrated, inc 

Carriage 7 /6. 
£ 10.19.6 Ditto, but less power unit, 29,19.8, carriage 7/6. 

Circuit and construction details, 4/6, tree with kit Carriage. 7/6. 

Condensers -9ìl ver Mica. All values 
1pF to 1,000pF, 8d, each. Ditto 
'eramics 911- Tub. 450V T.C.C. etc. 

0.001 mFd to 0.01 and 0.1/350V., 
9d. 0.02-0.1/500V., 1/, 0.25 Hunts 
1/8, 0.5 T.C.C. 1/9, etc., etc. Close 
Tol, S/Miaou-10 % 5pF-500pF 8d. 
600-5,000pF, 1/-. 1% 2pF-100pF, 
9d. 100pF-500pF, 11d, 57.5pF, 
5,000p1', 1/8. Resistors -Full 
Range 10 ohms -10 meg, ohms 20% 
9 and 9W, 3d., 1W, 5d, (Midget 
type modern rating) 1W, bd 2W, 
9d. Hi -Stab. 5% 1W, 8d. (100 
ohms -1 meg). Other values 9d. 
1% 9W, 1/6 etc., etc. 

Volume Controls -5K-2 Meg. ohms. 
3in. Spindles. Morganite Midget 
Type 1./in. diem. Guar. 1 year. 
LOG or LIN. ratios less 9w. 3/_. 
DP. eve. 4/6. Twin Stereo less 9w 
7/8 100k to 2M ohms with DP Sw. 
9/6. 
WAVECHANGE SWITCHES. 1 p. 
12 -way 2p. 2 -way 2 p. 6 -way, 
3 p. 4 -way, 4 p. 2 -way, 4 p. 3 -way, 
long spindle, 3/6 ea. 

EXPANDED ANODISED METAL. 
Attractive gilt tmi.eh tin- x lire. 
diamond mesh 4/8 sq. ft. Multiples of 
bin. cut. Max. size 4ft. x 3ft. 47/6, 
plus cart. Do., finer pattern mesh 
4/8 sq. ft., multiples of 12in, max. 
all. 3 ft. x 2 ft., 27/8 sheet 

ENAMELLED COPPER WIRE - 
91b, reels 14g -20g, 8/-; 22g -28g, 8/8; 
682-38g, 4/9; 39g -40g. 5/-, eta. 

JASON FM TUNER UNITS. 
De.iguer-approved kit ot parts. 
FMT1, 5 gne, 4 valves. 20/-. 
FMT2, 07.10.0. 5 valves, 35/-. STY 
MERCURY 10 gus, 3 valves, 22/6. 
JTV2 213.19.6. 4 valves, 28/8. 
NEW JASON FM HANDBOOK, 2/6, 
48 hr. Alignment Service, 7/6. 
P. & P. 2/6. 

RIMMERS- Ceramic (Compression 
Type) -30p F, 501,F, 701,F. 9d.; MOPE/ 
150pF, 1/3; 250pí. 1/6; 600pF, 1/9. 
PHILLIPS, Bee Hive Type troue. air- 
epaced)-2-8pF, 1/-; 3-30pF, 1/-. 
KNOBS -Modern Continental types 
Brown or Ivory with Hold Centre; 
1' dia., 9d, each; 11' 1/- each; 
Cone, knobs ivory with G ld Centre Ir dia. 2/9 per pair. Matching ditto 
2/6 ea. 
LARGE SELECTION AVAILABLE, 
METAL RECTIFIERS, STC Typea- 
RM1, 4/9; ItM2 5/6; ROt3, 7/8; 
RM4, 16/-; EMS, 21/-; RM4R, 17/6. 

TUB-ELECTROLYTICS-CAN 
25/25v. 50/12v, 1/9; 8+8/450v. 4/6; 
50150v.100/125v.2/-; 32+32/275v. 4/8. 
8/450v, 4/350v. 2/3; 50/50/350v. 616; 
16+16/450e, 5/8; 60/250/275v, 12/6; 
82+32/450v. 6/6;100+200/275,.12/8 

MULLARD "3-3~ & "5.10" 
HI-FI AMPLIFIERS 

3 ohm & 15 ohm output 
"3-3" Amp. 3 valve, 8 watt hl -0 
quality at reasonable coat Bees Boost 
and treble control. quality sectional 

' output transformer 40 c/e-25 ke/s 
+1 dB, 100mV for 3W, leas than 1% 
distortion. Brome escutcheon panel. 
Complete Kit only 7 gui. Carr. 7/6. 
Wired and tested 68.10.0. 

BULLARD "6-10" AMPLIFIER. 6 valve 10W 3 
and 15 ohms output. ?dullard's lamons circuit with 
heavy duty ultra -linear quality output Vanetormer 

Basle amplifier kit price £9.19.6 
Carr. 

and Ins. 7/6. 
Ready built 119 gus. 
CONTROL PANEL KIT, Base. Treble and Volume controls 4-powm selector switch for radio tape and hlin. x 41n. escutcheon panel. 
AMPLIFIER KIT AND CONTROL PANEL KIT, 211.19.6. Ditto. ready wired. 
814.19.6. 
2 -VALVE PRE -AMP, UNIT. Based on Mollard', famous 2 -valve CUMIN circuit with full equalisation, with volume, bees, treble and 5 -position »elector switch Size 900u2lin. Ready Built 27.19.6, Carriage 3/6. 

DE -LUXE 

RECORD 

PLAYER 

KIT 

Incorporating 
4 Sp. Garrard 
Auto -011m unit and Mallard latest 3 watt 
printed circuit amplifier (ECL 86 and 
EZ 80), vol-, base and treble controls, 
with 8' x 5. 10,000 line speaker. 
Contemporary styled 2 -tone cabinet, 
charcoal -grey and off-white with 
matching blue -relief. Size 171' z 16' a 
8". A stylish unit capable of quality 
reproduction. Circuit and coast. install, 
2/6 (free with kit). £ 13.19.6 COMPLETE KIT 
Carr. and fns. 12/8 Ready wired 80/ - extra. Illuminated perepea control 
panel escutcheon, 7/6 extra. Four con- 
temporary mounting legs 61n- 10/6; 
9in. 11/6; 12in. 12/6 extra. 

TRANSISTOR 
COMPONENTS 

Midget I.F.'e-465 Rc/e 9/165 
diem. Bret, eecoad or third ..5/13 

Oso, Coil M. & L.W. 9/18 in. dia 6/ - 
Midget Driver Trans 9:1 6/ - 
Midget Output Tram. Push - 

Pull -3 ohms 9/ - 
Fleet. Condensers -Midget type 
1 mFd: 50 mFd. ea. 1/9, 100 neg. 
2/., 12V. Wkg. 
Condenser, 150 a. working: 
.01 mFd., .02 mFd., .08 mFd., 
.04 mFd. 9d; .05 mFd.. .1 0Fá.1/-; 
.25 mFd., 1/3; .2 mFd., 1/6, etc. 
Midget Tuning Condensers. J.B. "00" 209 pF and 176 pP, 8/6. 
ditto with trimmer, 9/8. J:B. 
220 pF and 105 pF cone. aloes 
motion 10/6. 365 pF single 7/S. 
Sub. min. Iln. Dilemin 100 pF, 
300 pF, 500 pF, 7/- each 
FERRITE AERIALS, M. L.W. 
car aerial mil 9/S. 
Midget Vol. Coakol wtlh edge 
control knob, 5 K/ohms, with 
twitch 4/9; Ditto lee» switch 8/9. 
Speakers: P.M.; 21a. Plessey 75 
ohms 15/8. 2iin. Continental 8 
ohms, 13/6. 7 a 61e. Plesey 35 ohms, 23/6, 
Ear Plug Phones -Mò. Con- 
tinental type 31t lead, lack plug 
and socket. High Imp., 8/., Low 
Imp., 7/6. 

Phono Plugs, 9d. Phone Bockete (open), 
9d. Ditto (closed), 1/-. Twin Phono Socket. (open), 1/5. 

7 VALVE AM/FM RADIOGRAM CHASSIS 
Valve line-up ECC85. ECH81, EF89, New 1965 Model now available EABC80, EL84, EM81, EZ80. 
Three Waveband and Switched Gram. '-gs- 
positions, Med. 200-350 m. Long 
1,000.2,000 m. VHF/FM 88-95 Mc/s. 
Phillips Continental Tuning Insert with 
permeability tuning on FM and com- 
bined AM/FM IF transformer. 400 
Reis. and 10.7 Mc/s. Dust core tuning 
all coils. Latest circuitry Including 
AVC and Neg. Feedback. Three watt 
output. Sensitivity and reproduction 
of a very high standard. Chassis alas 
131 x 69ín. Height 7tin. Edge illumin- 
ated glass dial 111 x 3}in. 
Vertical pointer. Horizontal elation names Gold mx brown background. 
A.C. 200/250v. operation. Magic -eye tuning- Circuit diagram now Sealable. Aligned and tested ready for use 018.19.8. Carr. A Ins 7/8. 
Comp- with Tape, O/P socket, ext. sp'k'r and P/U sockets and indoor F.M. aerial and 4 knobs -walnut or ivory to choice. 30 P.M. Speaker only required. Recommended Quality Speakers 10' R,A 27/8. 139' z 8' E.M.I. Fidelity, 57/8. 12' H.A. with cone. Tweeter, 42/6. Carr. 2/8. 

BONDACOUST Speaker Cabinet Acoustic Wadding (1 In. thick approx.) 18 In. 'de, any length cut, 2/3 per ft.. 8/- per yard. TINNED COPPER WIRE, 16-22g. 4/- il b. ERSIN MULTICORE SOLDER- 60/40 4d, per yard. Cartons ed., 1/-, 2/6 etc. 
TYGAN FRET or Vynair, 12 x 121n. 2/-; 12 x 181m 3/-; 12 x 24in- 4/_, etc. 

Wemanufacture all types Radio Maine Tranef., Chokes, Quality O/P Trans.. etc. 
Enquiries invited for Specials. Prototypes for email production rune. Quotation by return. Send for detailed bargain list, 311. (tamp. 

Hem: I um. -6 p.sz., 1 pea.. Wed 
THO 2188. Terms C.W.O. et C.O.D. Pen and reeking re M j f5. 1/-; l lb. 1/9; 3 G. 9/-; 5 ib. 8/9; 8 lb. 4/4 

RADIO COMPONENT SPECIALISTS 
70 Brigetoek Rd Thornton Heath, Surrey. 
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BRAND NEW AM/FM (V.H.F.) RADIO 
GRAM CHASSIS AT [13.13.0 (Carriage Paid) 

C3ieede else 15 2165 x 63m. high. New manufacture. Dial 1.1 z 41n. la 1 
colours, predominantly cream. 200-250v. A.C. only. 
Pick-up. Ext. Speaker. Ae., E., and Dipole Sockets. Five pooh -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 Rele. Valves EZ80 feet.; 
ECH81, EF89. EABC80. EL84, 50085, 3 -ohm speaker required. 
9 z bin. ELLIPTICAL SPEAKER, 20/- to purchasers of this chasele. 
TERMS: (Clean ), 03.10.0 down and 5 monthly payment. of 22.4.6. Chen, 
Room Dipole for V.H.F., 12/6. Feeder Bd. per yard. 
ALTERNATIVE DER Hi. Similar to above chamle. With addition of 
Shortwave 8.17 Mc/a. Price 815.15.0 (can. paid). TERMS: 88.10.0 down 
and 6 monthly payment. of 02.4.0. Total H.P. Prise 016.14.0. Circuit 
diagram 2/8. Carriage to N. Ireland 20/- extra 

NEW 6 POSE-Bl1TPON SPEREOOBAM CHASSIS NW.; 0.W1; (AW.T, 
V.H.P.; Gram; Stereo Gram. Two separate channel for Stereo Gram with 
balance controL Aleo operate. with two speakers on Radio. Chard. else: 
15 z 7 z BSta high. Dial cream and red, 15 z lin. Pries 617.17.0, Barr. paid 
or M.O.P deposit and 6 monthly payments of 50/-. Total H.P. pries 
x0.0.0. Cream moulded escutcheon for dial, 7/8 extra. 

BATTERY ELIMINATOR 
Pot 4isr ceneamptlon valves (96 range) 90v. l5mA and 1.4w. 1,0 mA, 90/0. 
(d1- post), 100-250v. A.C. Aleo for 250mA, 1.4v. and 00v. 15mA at meoe 
pries. Two ait. each 84 x 35 z 14fa 

1111L -POWERED VHP TUNER CHASM 
aeee.sag 58.95 Mel.. Dime. 8 x 6 x sin. 
kígh. Valve. ECC85, EABC80 and 
1-EF89' with metal rectifier. Maine 
transformer Fully wired and tested 
ONLY 68.17.6 (Barr. paid). Boons 
dipolo. 12/6. Feeder 6d. per yard. 

ht 
SUPER 6 
LONG & MEDIUM WAVE 

TRANSISTOR RADIO 
A quality radio available as a kit or ready -built. The sparkling performance 
and 'superb Braise of the completed receiver give you value equivalent to a 
012.12.0 commercial model. 
* All new parte. *6 transistors and diode. * 350mW output, * Superhet 
circuit. Ferrite rod aerial. * Weymouth Radio printed circuit beard. 1 

* Component positions and references printed on back of board. * Nicely 1 

styled wooden cabinet, 11 z 75 x 35in. * Vinyl covered In various colours. 
* 6 z 410. speaker giving good bane and treble response.- Full instruction 
booklet, 2/-. Free with kit. * I.F. frequency 470 kc/º * Lining up 
service 9 required. * All parte supplied separately. Write for list, S.A.E. 
PLUS 5/- POST. COMPLETE KIT ONLY £4.0.0 OR FULLY BUILT 18.7.6. Tea d Carr. Paid 

8 WATT PUSH-PULL 
íf5.5.0 (6/- Carr.) 

200-240 A.C. mains. Base, treble 
and vol. controls. EZ80, ECC83 
and 2-EL84's. Cheeaie 12 z 35 n 
3510. With o.p. trans. for 2-8 ohm 
speaker. Front panel (normally 
screwed to charale) may be removed 
and need as flying panel. With 
Cream/Black control panel whole 
length of front charrie. 

O.P. AMPLIFIER 

GLADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mine. from Station and Buses). Aldershot 22240 
CLOSED WEDNESDAY AFTERNOON 

CATALOGUE 6d. 
*Regret overseas orders cannot be .aerated 

RSGB 

AMATEUR RADIO 

HANDBOOK 

Third Edition 

An invaluable volume of 544 
pages, containing almost 700 air - 

cults and charts, with over 100 photo- 
graphs, and covering the whole field of 

Amateur Radio techniques from fundamen- 
tals to u.h.f. transmitters, aerials, test equipment, 

single sideband, propagation, etc. Each of the 
22 chapters contains much information in suitable 

Senn for beginners to experienced amateurs and radio 
e nthusiasts 

MORE THAN 30,000 COPIES ALREADY SOLD 

Bound 
336s. 6maroon, ) and 8540 po lwid io USA aanddCCanada°O 

Hardier details of other RSGB publications, informs 
Hen about membership of the society, including a free copy 
of the monthly RSGB BULLETIN, and the book itself 
may be obtained from the publishers: 

RADIO SOCIETY of GREAT BRITAIN 
Dept. PW, 28 Little Russell Street, 
London, W.C.1. HOLborn 7373, 2444, 

BARGAINS FROM 
BROADWAY ELECTRONICS 

GARRARD Latest Model A.T.60. Mono or Stereo 212.0.0. Auto - 
slim £5.5.0. A.T.5 Stereo £6.15.0. Autoelim pick-up arm fitted 
with Ronette Stereo 25/-: A. T.6 shells 5/-. OCR. GC2, cartridges 
with brackets 151- each. 
The "BLAKE" 12in. Heavy Duty Cabinet. Size 24i z 18 z gin. The 
Baffle is tin. thick. Covered in Rexine and Vyflatr, 85/+ De Luxe 
model veneered with wood grain Formica and standing on smart 
61n. legs. £5. Please add 10/- for postage. 
"HAYDON" Cabinet. 165 z 15 z Thine. Fabric covered suitable 121n. 
speaker. 45/-. Postage 718. 
Vynair speaker cloth 50i 1. wide. 14f- yard. 
Rexine leather cloth 501n. wide, 10/6 yard. B.A.E. for samples. 
The BM.3. CRYSTAL MIKE, 30/-: table stand for same. 9/6. 
GUITAR PICK-UP complete with clip and screened lead. 12/6. 
NEON PANEL LIGHTS, 240v. A.C. Aroolectrio. 8/8 each. 

BARGAAIINN)S IN TRANSISTORS 
AF 

ÓC1 9, 27 
0C170.50C171.1. 

each. 
416 each. OC81M ÓC71 2/6each. C72. 

0075, 0082 all at 3/- each. RF Packs two OC35 0C44 8/6; Al Packs 
two 0081. OC81D 6/-; AF Packs two GET119 (óC83 equiv.) GET118. 
Driver 5/8: 0026, 0029 7/6: ORP12 Light Cell 7/6: Diodes 0A81 2/3: 
0A91 1/9. 
TRANSISTOR ELECTROLYTICS: 1, 2, 4. 5, 8. 10, 18. 32. 50. 100 
mid. all at 15 volts. 1/3 each. 100 mid. 6v. 9d. each special offer. 25 
mid. 50v. 50 mid. 50v. 50 mid. 100v. 250 mid. 25v, 500 mid. 25v. 100 mtd. 
50v. 1.000 mid. 12v. all at 3/. each. 
EARPIECES with cord and 3.5 mm plugs. S ohm magnetic 
250 ohm 4/-t 180 ohm magnetlo with clip 616: Crystal 4/, 

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

Phone: BALham 3984 

(four minutes from Tooting Broadway Underground Station) 
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COMPONENTS LIST 
Resistors: 

RI 22kû 20°% áW R8 22kû 20°,,, áW 
R2 22k1220%4W R9 220kû20°%,kW 
R3 I00kS22Ó%-kW RIO 3-3k1220% kW 
R4 220k12 20% 4W RI I 470k12 20%/° áW 
R5 3.3k1220%áW R12 470kû20%á -W 
R6 100k 1-2 20°óáW R I 3 1.5M1220%áW 
R7 22k12 20% kW R 14 470kû 20%á W 
RIS I00k1-2 10% High Stab.l,W 
R 16 390k12 10% High Stab. J 
RI7 1.5k12 10% áW R20 I50k12 I0°ó áW RI8 47k12 20% IW R21 1Mû 10%áW 
RI9 I.5M 10% áW 
R22 10012 5% High Stab. #W 
R23 I.8k12 5% High Stab. kW 
R24 10k11 5% High Stab.4W 
R25 120k12 5% High Stab. -+W 
R26 470k12 5% High Stab.4W 
R27 150k12 1Ó% I W 
R28 100k12 5% High Stab. ' W R29 100k12 5% High Stab. f 
R30 20k1-2 10% IW R35 10kû 10%áW 
R3I 1Mû 10% áW R36 10k11 10%1W 
R32 68kû 10% I W R37 50012 5% 3W 
R33 470k11 5% áW R38 50012 5% 3W 
R34 470kû 5% áW R39 10k11 10% 3W 
R40 1512 spkr-18kí2, 7.512 spkr-12kû, 3.75f2 

spkr-8.2kû 
82kû IW 
}See text (SW each) 

R4I 
RA 
RB 

Capacitors: 
CI } 16µF -I- 16µF 350V.W. C2 
C3 0.0IµF C5 
C4 0.01µF C6 

220pF 
220pF 

C7 
C8 
CIO 
CII 
Cl2 
C13 
CI4 
C15 
C16 
CJ 7 
C20 
C2I 
C22 
C23 
C24 

81(F 250V.W. C9 50µF 250V.W 
0I15F 
270pF 10% silver mica 
3300pF 10% silver mica 
680pF 10% silver mica 
33pF 10°%o silver mica 
100µF 12V 
330pF 5% silver mica 
0.1µF CI8 0.5µF 
0'1µF C19 05µF 

3214F -1-32µF 450V.W. 

50µF +50µF 450V.W. 
50µF 25V 

1512 speaker 
C26 7.512 speaker 

3.7512 speaker 
Valves: 

VI ECC83 
V2 EF86 
V3 EF86 
V4 ECC83 

Transformers: 

C25 50µF 25V 
ISOpF1 
220pF }.5°,ó 
330pF 

V5 
V6 
V7 EZ8I 

} 6L6 

TI 8k12 to 3.75, 7.5 or 1512 20W rating 
T2 350-0-350V IOOmA 

6.3V c.t. 3A 
6.3V I.OA 

Miscellaneous: 
VRI, VR2, VR3, VR4, VR5-500kû log. 
VR6, VR7-2Mû log. 
SI D.P.S.T. 
5 B9A valve holders, 2 I.O. valveholders. 
4 open circuit jacks. 2 coaxial sockets. 
I speaker socket. Chassis 13 x 9 x 2 -kin. 
Base plate 13 x 9in. 7 control knobs. 
Nuts, bolts, wire, grommets, etc. 

should be checked and should be 44mA and 
2.5mA respectively. If the current readings are 
correct then the mains tranformer and rectifier 
should be checked. High or low currents drawn by 
the output valves mean incorrect cathode loads 
and will lead to distortion and low output. R37 
and R38 should be adjusted to give as near as 
possible equal currents through each valve. The 
correct phase of negative feedback can be decided 
aurally. The rest of the voltage checks should be 
made as per Table 1. Applying a 50c/s signal so 
as to overload the amplifier completely should 

give about 19-20V across a 151) load. 

Final Notes 

If the constructor can afford to be really lavish, 
a beautiful job can be made of this unit and it 
could, if need be, be built on a larger chassis to 
accommodate the transformers etc. It will form the 
perfect basis for a hi -fidelity reproduction system 
and the constructor will be able to say truthfully 
that is as good as many commercial products. 

EDITORIAL ASSISTANT 
An opportunity occurs for a keen radio enthusiast to join the editorial 
team of "Practical Wireless". 

An advanced technical knowledge is not essential, but some previous 
experience in journalism is desirable. 

Salary will be related to qualifications and ability. 
Applicants should state brief details of education, experience and 

radio interests. Write to: 

The Editor, "Practical Wireless", George Newnes Ltd. 
Tower House, Southampton Street, Strand, London, W.C.2. 
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on the 

Short 
MONTHLY NEWS FOR DX LISTENERS 

All times are in G.M.T. All frequencies are in kc/s. 

The Broadcast Bands -by John Guttridge 

Holland: Radio Nederland Wereldomroep 
(P.O.11. 222, Hilversum) now uses 9,590 for the 
0130-0220 English transmission. 

Italy: RAJ. (Casella Postale 320, Rome) 
transmits in English as follows: 1205-1230, 
11,865/9,575; 2020-2040, 9.710/7,275/7,235/ 
6,050/5,990; 0100-0120, 9,630/6.030; 2205-2225, 
9.710/6,010; 2115-2135, 7,235/6,050. 

Monaco: Trans -World Radio (Rue de la Poste 5, 
P.O. Box 141, Monte Carlo) has daily English 
transmissions, all on 7,260, from 0730-0800. and 
on Sundays at 0800-1100, 1230-1330 and 1600- 
1630. 

Norway: Radio Norway (Oslo) now transmits 
as follows: 0300-0430, 1,578/6,185/7,240/9,610; 
0745-0815, 9,610/21,730/7,240/15,175/17,825; 
1100-1230, 7,240/21,730/25,900/9,610/15,175/ 
17,825; 1300-1430, 9,610/21,730/25,900/11,850/ 
15,175117,825; 1700-1830, 7,240/9,610/11,850/ 
15,175; 1900-2030, 6,185/7,240/9,610/ 11,850; 
2100--2230, 6,185/7,240/9,610/11,850; 2300- 
0030, 1,578/6,185/9,610/11,850. Home Service 
transmissions are relayed on 6,130. This station 
will also QSL its medium wave home service 
transmissions. Best outlets to try are 890/1,313/ 
1,578. 

Poland: Radio Warsaw (Al Niepodleglosci 
75/77, Warsaw) transmits: English to Africa at 
1900-1930 on 7,285/9,675 and 2200-2230 on 
7,125/7.145/7,235/11,840. 

Portugal: Radio Portugal (Rua S. Marcal IA, 
Lisboa) has the following English transmissions: 
0730-0815 and 0815-0900, 11,840/17,880 or 
17,890; 1345-1430 and 1815-1900, 21,495/17,880 
or 17,890; 2015-2100, 7,285/6,025; 2245-2330, 
1,061/755; 0200-0245, 0400-0445, 6,185/6,025; 
0300-0345$ 5,985. A DX programme is broad- 
cast every second and fourth Friday at 0745, 0830, 
1400, 1830, 2030, 2300, 0215, 0315, 0400. Portu- 
guese -by -Radio lessons are transmitted every 
Tuesday and Friday for the last quarter of an hour 
of all short wave transmissions. A special booklet 
for the lessons is available. A competition, 
" Make Your Dreams Come True", is being run 
until June 19. A new quarterly programme guide 
is available o. request 

Ram Radio Bucharest (P.O.B- 111, 
Bucharest) has the following English trans- 

missions: 1930-2030, 7,195/6.190; 2230-2300, 
7,195/6,190/155; 0130--0230, 11,810/9,590/9.510/ 
6.190/6,150/5,990; 0300-0330 and 0430-0500, 
11,810/9,590/9,570/9,510/6,190/6.150/5,990; 1500 
-1530, 15,380/11,940/11,885/11,810. 

U.S.S.R.: Radio Kiev (Ukrainske Radio, Radio 
Centre, ul Khreshchatik 24, Kiev) can just be 
heard in English from 1200-1230 on 11,925. 

Radio Moscow (Moscow) has English for North 
America at 2200-2230 on 9,680/7,360/7,250/ 
7,170/7,150 and 0000-0030 on 9,680/9,570/7,360/ 
7,330/7,310/7,250/7,200/7,150. 

Vatican: Radio Vatican is reported on 11,735 
with English at 2230, Mondays, Wednesdays and 
Saturdays. 

Egypt: Cairo Radio (Propagation and Monitor- 
ing Department, U.A.R. Broadcasting and TV, 
Maspero, Cairo), using the additional outlet of 
9,675 to Europe from 1830-2330. Other frequen- 
cies are 9,475/11,915. An hour-long English 
transmission can be heard at 2130. 

Ethiopia: Radio Voice of the Gospel, ETLF 
(P.O. Box 654 Addis Ababa) can be heard signing 
on at 1300 on 15,410. There is interference from 
a BBC World Service outlet on this frequency. 

Liberia: Voice of America relay, Monrovia 
(Washington 25, D.C., U.S.A.), may be heard in 
English from 2200-2215 sign off on the new 
frequency of 7,130. 

Mali: Radio Mali (B.P. 171, Bamako) can be 
around 2045 on 9,745. 

Japan: N.H.K. (Tokyo) has changed frequencies 
for some General Service transmissions. Affected 
transmissions are 0100-0130, 15,105/15,300/ 
15,425, and 0200-0230, 0300-0330, 0400-0430, 
11,705/15,195/15,300. 

Windward Islands: Windward Islands Broad- 
casting Service (St. George's, Grenada, W.I.) 
transmits to the British Isles from 2000-2145 on 
11,895. Other short wave outlets are: 1545-2240, 
5,010; 2155-0215, 3,280; 2245-0215, 2,420. 

Ecuador. La Vos de los Andes, HCJB (Casilla 
691, Quito), has two evening English transmissions 
to Europe, They are at 1845-2000 on 17,780/, 
15,405 and 2100-2130 on 15,115/11,755. 

Austria: Osterreichischer Rundfunk (Wien IV, 
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EXCLUSIVE TO PRACTICAL 

TRANSISTOR 

POCKET RADIOS 

ONLY 28/6 

BULK PURCHASE 
ENABLES US TO 
MAKE THIS PAN. 
TASTIC OFFER 

AND WITH 
MONEY BACK 
GUARANTEE I I 1 

The "PAN REMO" 
CO tuned that it 

brings the voices of 
star entertainers 
and romliete dra. 
matically to life 
In your home office, 
etc. Only 41 z 2i 

NO MORE TO PAY 
x lain. Fits easily 

Into your poeket 
or handbag. Works for months on 1/2 battery. 
Should last a lifetime, anyone osa assemble it in 
an hoar or two with our easy plan. Miniature speaker-everything, only 28/8, 2/6 Y. & P. (Parts can be bought separately). Limited period-ea rush your order before It's too late. 

DON'T WALK - 
JUST TALK!! 

INTERCOM 

OUTFIT & 
BABY ALARM 

LIMITED QUANTITY SAVE 23.16.6 

ONLY Robustly made. brand new current models. You get 2 separate, fully transistorised intercommunicating sets - each can speak or listen to the other - complete with 60ft. connec- ting wire. Fixed In a flash. Ends baby - crying worries. Ideal for Workshop to House, Sickroom, hundreds of uses! Hangs on wall or stands up. Our absurd price 49/6, battery 2/8 extra Yost, etc. 
3/6. Money refunded If not Sgns. value! 

49/6 

MAKE 5 DIFFERENT 
TRANSISTOR RADIOS ! FOR 

NO EXPERI- 
ENCE NEC- 
ESSARY. rJ No Soldering. a Only 8 con - 

41, 

first radio to work p0 O, Just look, you get 
A.S.C. Plans, Cabinet, Loudspeaker (alone 17/8). Earphone, 

4 Semi -conductors, Coils, Condensers. Resistors, Tuner. Switch. Screws, etc. YES - EVERYTRINCi! Loud clear English and Foreign reception. As sup- plied to Educational Authorities. H.M. Forces, etc. TESTIMONIALS GALORE. 
Mt' R O'D of Londonderry, writes: 

I received your components and I must say that I am very satisfied with them, I have 
it already set up! .." COMPLETE HOME/ RADIO COURSE. Originally £8 SEND ONLY 35/- plus 3/6 post, etc. 
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WIRELESS READERS 
MORE 

TERRIFIC 
OF 
UFERS FROM 

IT HAD TO COME EVENTUALLY! THE 
"SKYSCRAPER" PERSONAL COMMUNI 
CATIONS RECEIVER Highly sensitive. 
World-wide short -waves reception including 
news in English and countless other broad - oasts from RUSSIA, AMERICA, etc., etc. 

Take It anywhere- 
it's featherweights din. 
z 34ín. z Ills. Band - 
spread Tuning, Ver- 
nier diet. Miniature 
Valve Circuits, Plug-in 
Coils, Own Rod Aerial, 
etc. 60% of production 
to be exported. Any- 
one can ensemble it 
within 2 hours --only 

a few an,r °,ions to make --experience unnecessary. Parts inol. Case, Personal phone. Easy -to -follow 
plan -48/8, plus 810 Poet, eta. 

MINIATURE 
SPY ON / 

CAMERA 
Only 12/6 2Pst 

Offered at a fraction of its Real Worth. Brand new precision made photographic instrument in chromed steel and leather. Two speed shutter, Oils. z llin.! Easily concealed in Palm-et-handl and takes crystal 
clear photographs. The rage of America and offered at the absurd trice of 12/8, incl. solid leather cage, - add 61- for pack of 0 time which give 60 photos. 
you will be thrilled with this fantastic piece of auperb oraftemanshlp in miniature. Bend imme- diately. 

CAR CIGARETTE 

LIGHTER 
DISPENSER 

/\! High Class Stores sell at 
) 3 gas. - wve 28.4.8. 

Top quality chromium. 
Car cigarette lighter 

-Dispenser. Fixed in a !iffy - 
ONLY Pressing Button delivers ready -lit Cigarette into your bandi Takes 

10 cigarettes-King size or any site! 
As fitted to luxury oars. Safe, fool- 
proof. 4l x 4 x tin. Lifetime tested, 

ready to use. Refund if not worth 8 gns. 760 only. 
18/8 alto 118. P. & P. (state 8 of 18v.). 

18,6 

AUTOMATIC a" 
POCKET CALCULATOR 

Adding and Suracting op to 999,999 
sit ycur Sager tip.bt for 

ONLY 8/6 pine 1/6 
O 

This superfast, lightweight calculator is 
simple to operate yet fanta.ticaily accurate. 
Precision engineered by craftsmen and 
factory tested for reliability. Ideal for use 
In Offices, Shops, Stores, During Games, 
etc. Complete with carry case. Slips easily 
Into the jacket pocket or pure,. Decimal 

table., included for engineers-A terrific bargain that you'll enjoy using. 

IW7:1 

Read what jest a Lew of our satisfied endomer. say 
R.C. of Harringay writes Received with. 
thanks Skyromo ... Very pleased. Working 
well. 
B.M. of Harrogate writes... 1 would 
like to thank you ... It was o real bargain. 
L.S. of London W.B writes ... given it 
o good try out and 1 aro very pleased with 
the results_ 
S.B. of Somerset writes... delighted 
with this radio ... glad if you could send 
one more. 
T.F. of Stevenage writes ... 1 would just 
like to say how pleased my son is with this 
radio. 

CONCORD` ELECTRONICS 
(Mail Order Only) 
LTD. (DEPT. P.W.30) 

FULLY TRANSISTORISED 

LUXURY 
MINIATURE 

RADIO 

Price slashed 
TO ONLY 

37/6 
4- 3/6 P. & P. 

Looks like a pow- 
der compact - 

sounds like a large radio. This wonderful 
little radio gives amazingly clear recep- 
tion - pulls in your favourite programme 
and pop stars. Slips easily Into the pocket, 
handbag or can be carried by its gilt chain 
handle. The powerful mini speaker has a 
gilt ship's wheel design with sparkling 
gem in the centre. Batt. 2/6 extra. We 
guarantee that you'll be delighted with 
this superb bargain. 

NEW RADIO 

VOLKSRADIO 
ANYONE 

CAN BUILD 
IN 2-3 HOURS 

18/6 
EVEN THE OLDER CHILDREN 
BUILD THEMI ... no soldering-only 
16 connections! then hear it reach out 
bringing in station after station. loud and 
clear. Palm -of -hand size 41 x 2i x 1110. 
Many Testimonials: M.H. of Bradford, 
writes: "... I have Just completed one of 
your sets successfully, it is the first time I 
have ever tackled anything like a radio, and 
I must state here and now, I am amazed how 
easy it is to a layman like me. Your instruc- 
tions and plan have obviously been very care- 
fully thought out so that even the most dim 
can follow them .. ." Direct from Manufacturers to You. Send 19/6 plus 
2/6 

PA RTS eAVAILABLE SEPARATELY 

AMAZING CIGARETTE 
RADIO 

ONLY 

18/6 
Yes, a perfectly ordinary packet of cigarettes! - but watch your friends astonishment on hearing It fetch in station after station, loud and clear! Still holds 10 cigarettes-yet cleverly conceals highly sensitive, fully transistor- ised circuit (Including tiny battery). Even a young boy can assemble it in under 
2 hours. No soldering. No experience necessary. Only 16 connections to make. Ideal for taking to work with you. From our bulging testimonial file, Mr. D. B. of Huddersfield, writer: " .. ; I have fitted the parts in and it is working wonder- 
fully ..." ALL PARTS including Semi - Conductors, A.B.C. Plans. etc. ONLY 
19/PARTSs 

SAVAILAABLE SEPARATELY 

77 NEW BOND ST., LONDON, W.1 
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COD Tü5tfp CO - 

TRANSISTOR POCKET RADIOS 
Ideal Gifts-all supplied complete with personal earpiece, 
battery and carrying case. Fully guaranteed. Post Free. 

BOY'S2TRANSISTOR MODEL(Illustrated) 
In attractive plastic case. Size only 4 x 21 z lin. 
21in. speaker. Uses PPS battery. Tunable over 
full medium waveband. 39/6 

BOYS 4 TRANSISTOR MODEL 451- 

6 TRANSISTOR MODELS 
In plastic case. 4 z 2i z lin. with 211n. speaker. 
Uses PP3 type battery Tunable over full medium 
waveband. 59/6 

L Waveband (Long and Ltr"aw Nodes elfe 6 :II z liin.. 
eterafblaok plastic case. 89/6 

FAMOUS MAKE TRANSISTOR RADIO 
THE "STELLA" 
7 transistor portable radio. Long, 
Med. and Short wavebands. Fitted 
tone switch and sockets for per- 
sonal earphone and external 
aerial; chrome telescopic aerial 
Uses four 1.5 v. torch batteries 
Plastic cabinet In beige and red. 
elfe 4 z 7 z liin. Excellent tone. 
Mn. speaker. Comp. with shoulder strap and external aerial. 

`Gara WIIRECOMP'S 
ePRICE £9.19.6 P. & P. 5f - 

WONDERFUL BARGAIN FROM 3USSIA 
THE -SOKOL- 
T translator radio covering full Medium and Long wavebands 
with exclusive rechargeable battery which can be recharged 
from any 110/250 v. A.C. mains supply. Can also operate on PP3 
type dry battery. High quality P.M. speaker. Ivory and black 
plastic anee with metal trim -size 6 x 31 x ti In. Sockets for 
external artel and plpfece. Complete with real leather case. 
dry eider . reohareeeble battery and rig-, personal ear- 

WIRECOMP'S PRICE £6 9.6 P. & P. 2/6 

WIRECOMP'S BARGAIN STORE 
48 Tottenham Court Road, London, W.I 

Thousands of bargains.' Transistor Radios-Record Players 
-Tape Recorders-Radiograms-Rock Bottom Pried 

THE "REALISTIC" 7 
Transistorised Portable Receiver 
made to the highest professional stan- 
dard. Comprises 7 Mullard Trans. 
plus Crystal Diode. 350 milliwatt out- 
put to 41n. speaker.-I.F. frequency 
470 Kc/s-fully tunable over medium 
and long wavebands. Two-tone plastic 
cabinet with handle-size 7 z 10 z 31ín. 
fitted socket for car aerial. Complete 
with full instructions. 
MAY BE BUILT £5.19.6 All parts sold separately 

POI. Battery 3/9 extra 
P. & P. 4/6 extra. (Circuit diagram 216, free if all parts bought.) 
Also De Luxe Model with superior PVC covered wood cabinet 
and full view tuning dial. ONLY £1 EXTRA- All parts sold 
separately. Battery 3/9 extra. P. & P. 416. 

SINCLAIR SUPER MINIATURE POCKET RADIOS 
THE MICRO -6. Pocket radio only 1'/ z l'/ z lin. Complete with 
earphone and detailed construction data Can be bust for on is 

59/6 
THE SLI-MLINE. The new 2 -transistor pocket radio size only 
21 x 16 z 111n. Can be built for 4916 

INTERNATIONAL BRAND 
MYLAR BASE 
3.in. Triple play, 600ft. 
4in. Triple play. 900ft. 
5in. Double play. 1,200ft. 
lin. Triple play. 1.800ft. 
51ín. Double play. 1,800ft. 
51in. Triple play, 2,400ft. 
lin. Stand, play, 1,200fó 
7in. Long play. 1,800ft. 19/6 P.V.C. BASE 
lin. Double play. 2,400ft. 25/- 5in. Stand, play, 600ft. 8/6 
Tin. Triple play, 3.600ft. 58/6 51ín. Stand. play. 840ft. 11/6 

P. & P. 1/- extra per reel. 4 reels and over Post Free 

TAPE-Fully Guaranteed 
ACETATE BASE 

15!- 3in.-150ít. 3/6 
17/6 311).-225ít. 4/11 
151- lin.-300ft. 7/6 
35/- 5in. Long play. 900ft. 10/- 
22/6 511n. Long play, 1,200ft. 12/6 
45/- 7in. Stand. play, 1.200ft. 10/- 
12/6 7in. Long play, 1.800ft. 15/- 

323 EDGWARE RD., LONDON, W.2. TBïlsdOf 
Ai iwaám mua all oie fesaaAp. fer* desini Tiaradq 

378 HARROW RD., LONDON, W.9. CUHn9530ingham 

Mail Orders to the aboye address for prompt serous 

THE 

PEMBRIDGE 

COLLEGE 

OF ELECTRONICS 

PROVIDES TRAINING 

IN RADIO 

AND TELEVISION 

FULL-TIME COLLEGE COURSE 

IN RADIO AND TELEVISION 
Our Course has now been extended to sixteen months' 
duration to include theoretical and practical instruction 
on transistor television receivers, U.H.F. television re- 
ceivers and colour television. 
Next course commences 5th January, 1966. 

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. 

Tot 
The Pembridge College of Electronics (Dept. Pft) 
Na Hereford Road. London. W.2. 

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

Name 

Address 
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Argentinierstrasse 30a) has a transmission on 
Saturdays and Sundays at 1700-2000 on 9,610. 

German Federal Republic: Deutsche Welle 
(Bruederstrasse 1, Postfach 344, 5 KoIn) now uses 
17,830/11,890 for its 1555-1630 English trans- 
mission. The 2020-2050 and 0430-0500 English 
transmissions from the Kigali, Rwarda, relay have 
been dropped. 

The Amateur Bands -b 
REGULAI readers will be sorry to hear of the 

illness of your regular columnist G3JDG, 
which has resulted in this emergency write-up 

by your editor. Latest news is that Dave is now 
recovering and we hope he will be able to resume 
his usual role by next issue. 

The LF Bands 
Coinciding with good m.w. DX conditions, Top 

Band has been producing some interesting calls 
including OK, SP, ZB2AM, VOIFB, VP9EU, 
9M4LP, 6Y5XG, YVQAA, HK4EB, 2C4GC, 
EP21W and others. Best times to listen are from 
around midnight and around dawn. Australia has 
also been reported, as have plenty of W's. 

"80 metres seems very busy with DX activity ", 
says N. Bristow (Stafford), who reports VO1DD, 
YVSAGA, HKOKL, and HCS, ZB2 and others, 
all on s.s.b. between 0100-0200. On c.w. much of 
interest has been heard by members of the staff 
from late evening onwards and at " breakfast 
time ". Samples-ET3USA, VP2SY, VK5NQ, 
EP2BQ, HI3PC, 6Y5BB and many U's. 

7Mc/s 
For those who persevere, 40m. can still be 

rewarding. Best times are late evening and the 
early. a.m.'s, at breakfast time and also early and 
mid ;afternoons. Much fine DX has been heard, 
notably on c.w. of course, such as: ET3USA, 
KR6DB, ZD8AR, KX6BX, VS6FF, VPSAR, 
VS9A0F, CR6DA. Japan has been heard in 
quantity from midday to late evening and VK/ZL 
during the same period UAQ's have also been 
logged. 

I4Mc(s 
It never fails! Although the band has been 

closed in the evenings, a lot has been happening 
during daylight hours, particularly the periods 
0500-1000 and early evenings. 

N. Bristow found 9M2SS, VK2MO, VK3UQ, 
VK3AHR, VK6NS all between 1300-1400 on 
s.s.b. A4378 of Cardiff pulled in VP2VE, PY9HL, 
PY7YS, VK3AHO, VK9DR, VK6GP, HK3AVE, 
YV1QN, HI3XEC, ZB2AJ, HRIJMF, 
KH6EDX/P, 6Y4DM, UA9KCF-all in three 
days, on s.s.b. 

I. Black of Gillingham logged FASCR. EA9IC 
(Ifni), HIlSO, HI8JSM, HZIAT, MP4BCC, 
MP4TBO, OD5BZ, 7Q7PBD, 7X2MD, 9G1TF 
9M6AP, 9Q5AA, OY2H, many VK's, VPSRB, 
VP9MK, XE2WH, ZC4JU, ZLIAOU, 6W8CW, 
6Y5MG, 4X4DK etc -all on phone. 

Those who can read c.w. might have heard some 
of these: VR2EW, YJ1DL, ZD7IP, ZD9BE, 

German Democratic Republic: Radio Berlin 
International (Berlin-Oberschoneweide, Nalepast- 
rasse 18-50) is now using 6,115/6.080/7,185/1,430 
for its 2200-2230 European English transmission. 

Thanks for contributions go this month to the 
Middlesbrough Boys' High School Short Wave 
Club, S. Shaw, L. Sapiets, B. Burling, T. Black, 
S. Ormerod and W. Finch. 

y David Gibson G3JDG 
BVIUSA, CR3AD, CR8CA, FR7ZG, FB8XX, 
KX6SZ / Ebon. 

21 and 28Mc/s 
Well, as expected, 28Mc/s has been virtually 

dead, although a very few DX signals did struggle 
through between the hours of 1000.-1500. 
21 Mc/s, however, has been a little more helpful, 
with some fine DX at times. Ouf friend A4378 of 
Cardiff logged 9HIR, SVIDB, EA8CR, ZS6RA, 
ZS6FJW, PY9HL, WAOHHX, KOGQG, VP9DL, 
ZE6JL and others, all s.s.b. 

On c.w., these are some of the stations heard 
recently: ZD8AR, TT8AE, VQ8AW, FL8MC, 
JA3API, VS6FF. ZE3JJ, CR7IZ, TY3ATB, 
VS9AMD, VS6FO, XEIOE, XW8BD, ZDSM, 
ZD7IP, 9K2AD, 5R8CQ, 9M4MY. Also VK, ZL, 
etc. 

General 
G3FNF is now on from St. Helena as ZD7RH, 

and ZD9BE is on from Tristan da Cunha on 
14Mc/s c.w. If you want Ifni, try for EA9IC (I. 
Black heard him on 14Mc/s). We hear that Nauru 
may be hearable by means of KG6SZ/VK9. 
Another VK9 to watch for is VK9PL-a rare one 
indeed (Papua), operation on 21Mc/s. 

MEDIUM WAVE DX 
The correspondence received following the 

article on m.w. DX in the November issue, clearly 
shows that there is a submerged section of the 
fraternity quietly working away in the background 
on this band. 

If su1iicient readers express interest we could 
well start a regular feature next season. Please 
write and let us know if you would welcome this 
move. In the meantime, serious m.w. DX chasers 
are advised to drop a line to Ken Brownless, 7 The 
Avenue, York, who, with Al Woodland and 
Bernard Brown, is collating m.w. DX information. 

Beginners should note that conditions are still 
good. At the time of writing, East Coast 
Americans/Canadians are often at good strength 
from 2100 and at superb strength by midnight. 
Easy ones to try for include CBA Sackville 
(1070kc/s), Radio America, Swan Island (1157), 
CJCB, Sydney (1270). WINS New York (1010), 
CBM Montreal (940), CBT Grand Falls (540), 
WHDH Boston (8501,. WNBC New York (660), 
WOR New York (710), Transworld Radio Bonaire 
(800), WNFW New York (1130), CJON St. Johns 
(930). WCBS New York (880), WEZE Boston 
(1260). Latin Americans are also often good, from 
2230 or so. Afternoons and evenings sometimes 
yield Asiatics, notably Anwhei, China (940), 
V.O.A. Okinawa (1078), Baghdad (760). 
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A SHORT SERIES FOR THE EXPERIMENTER 

OSCILLATOR 
CIRCUITRY R. Leyland 

1-TRANSISTOR R -C OSCILLATORS 

CIRCUITS that originated in a thermionic form 
can usually be translated into a transistorised 
version and this is so with phase -shift 

oscillators. The sine wave which these develop is 
indispensable for testing amplifiers and much 
better able to reveal any severe distortion than is 
the square wave produced by a multivibrator. 
Square waves have an application in showing the 
transient response, but in checks upon both 
frequency response and upon distortion, such as 
that due to incorrect bias conditions it is necessary 
to use sine waves. 

The simplest sine wave oscillator is not much 
more complicated than a multivibrator circuit and 
its frequency stability may well be superior since 
it does not depend upon switching levels but upon 
phase -shifting properties. 

Limiting 
Sine waves are also preferable as fundamental 

a.i. signals because square waves are more easily 
produced from sine waves by auxiliary limiting or 
switching stages than are sine waves from square 

ones. In fact uncon- 
trolled and excessive 
amplification in a sine 
wave oscillator gives rise 
to squaring on the peaks, 
as also does a run-down 
battery. A multivibrator 
cannot generate a sine 
wave however the ampli- 
tude may be controlled 
and sine waves can only 
be extracted from square 
ones by suppressing the 
upper harmonics with 
low-pass filters or tuned 
circuits, which is not a 
very convenient method 
and quite different from 
the principle of the 
phase -shift oscillator. 

It is possible by listening to a loudspeaker for 
variations in the tone produced by a sine wave 
(which as an audible tone resembles a continuous 
whistle) to detect the presence of harmonics caused 
by distortion, but a better method is to observe the 
waveform on an oscilloscope. 

Squaring. or limiting on the peaks, is indicative 

II 

Fig. It Clipping of the 
output waveform in an 

overdriven stage. 

of an overdriven valve or transistor and, like other 
forms of amplitude distortion, is equivalent to the 
introduction of harmonics which might be 
described as ripples at higher frequency. Square 
waves on analysis, resolve into a very large number 
of these sine wave components, forming a 
harmonic series of 1, 3, 5, 7 . . . times the funda- 
mental frequency or first harmonic (with even 
harmonics missing). 

A filter can reduce the proportion of upper 
harmonics relative to the fundamental, but when a 
pure sine wave is required it is preferable to reduce 
distortion at its source by restricting the waveform 
excursions of a sine wave oscillator to the linear 
part of its amplifying characteristic. 

Input Waveform 
Distorted waves are also produced in transistor 

oscillators (Fig. 3) if considerations of impedance 
level are ignored. The input impedance of a 
transistor is only about 1kSl in grounded emitter 
and may be only 20051 in grounded base. What 
matters even more, however, is that this input 
impedance is non-linear, which implies that the 
waveforms of the input current and voltage are not 
alike except for very small inputs. The output 

Fundamental 3rd harmonic 5th harmonic 7th harmonic 

Fig. 2: Sine wave harmonics composing a square wave. 
Finite rise and sag times modify the square waveform 

as shown. 
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Speaker Bargain 
I'!in. High- :q.'. 
fidelity loud- speaker. 
Hlghflux 
magnet type 
with either 
3 ohm or 15 
ohm speech 
cod. Will 
handle up to 10 watts. Brand new by famous 
maker. Price 29/8 + 3.6 post and insurance. 

fit. SELF 
ENERGISED 
TELEPHONES 
These require no bat- 
teries: in fact they 
have only to be con - 

nested by a pair o. 
wive.. They can thus 
be fitted into existing 
bell circuit.. Result. 
are extremely good 

,- and maintenance 
I coda are nothing. 

Handset. only 16/ - 
each. Poet etc. 2/ß. 'l'wo. poet free, 

Cabinet Snip 
Thin fine cabinet 
ae illustrated but 
ley control knobs 
is available this 
month at a 
special snip price 
of 12/6 plus 316 
post and 
insurance. 
Size is 13f in. 
x gin x 
gin. and it 
is nicely 
covered in 
two tone 
LC.I. 
fabric. 

THERMOSTATS 
Type 'A' 13 mop for controlling room heaters 
greenhou+e. airing cupboard. Rae spindle for 
pointer knob quickly adjustable from 30°- 
00°F. 9/6 plue 1/. pont. Suitable box for wall 
moon. erg. Si.. P. 8 P. 1,-. 
Type 'B 1.7 amp. This in a 17tH. long rod 

. ope marte by the ramons Smirk. 
i. Spindle adjusts this lism 50- 
'0°F. Internal screw alters the 

setting 0 thin could be adjustable 
over 30° to 1.000°F. Suitable for 
controlling furnace oven, kiln, 

Immersion heater or to make lameetat or 
lire alarm. 9/8 plus 919 poet and insurance. 
Type 'C' in a small porcelain thermostat as 
fitted to electric blankets, etc. It amp. 
+ tting'adju+able by screw through std.. 9/6. 
P. 0 P. 6d... 
Type 'D' We call this the Ice -scat. as It cuts 
iv and out at mound ireesing point 913 amps. 
lfa+ many uses. one or which would be to 
keep toe loft pipes from freezing ii a length 
of oui blanket wi.e 110 yds. to/ -1 ia wound 
round the pipes, 7/6. P. k P. Ill. 
Type 'E' This is a standard refrigerator 
thermostat. Spindle adjustments cover nor- 
mal refrigerator temperature. 7/6 plus 1/. P. 

9 -Way push-button switch 
Each way having two single pole change over 
and me shorting +witch- good length push 
rods 30/. per doz. 816 each. pot 919 per dos 

Waterproof Heater Wir 
I1st vd... length 70 watts.. if regulating 
temperature cons rel. 10/- poet free. 

Three Unusual Items- 
OZONE OUTFIT-ior re ving smell. 
and generally improving any oppressive 
ptrnosphere. kit eonaist+ of Philipe 
Ovule lamp 1111.1 n 

unit. 
only nee,le 

biix. 19/6 plus :; i, p., t:uod insurance. 
BLACK LIGHT UNIT. In watt Intensity, 

ui poi+e, lamp. lamp balder and 40 
watt choke. Only 1916 plus 6,6 earn. I ills. 
TIMER SIT. Special otter of all com- 
ponents except metal box to make 
mains operated Interval timer for 
photography etc. 12/8 plue post 2/6. 

Where postage is not definitely stated an 
an extra these orders over Pit are post 
free. Below 23 a./il 219. 

INFRA RED 
HEATER 
Make up one Cl these latest type 
heaters. Ideal rot bathroom, 
kitchen, bedroom. etc. They are simple 
to make from our easy to follow in- 
etructiome-one silica enclosed element.+ designed for the correct Infra. 
red wavelength (3 microns). Price for 750 watt element and metal 
casing es illustrated, 21/6 plus 3/6 post and insurance. Poll switch 
3/- extra. 

B.S.R. UA I6 RECORD PLAYER only [4.19.6 
WHICH IS THE BEST 
RECORD CHANGER TO 

BUY? 
If you want a "pretty" unit 
which will give next to 
perfect results and years of 
trouble -free service even 
though it may not always 
get the most careful treat. 

mnt then the unit for you is 
the 8.5.E. UA1t. it operates 

at usual four speeds eft standard A.C. mains, takes one to ten records 
(mixed sixes if you like). is super slim and fitted with famous "Full -Fi" 
head for 38 or 70 records. You' can have one of these brand new In 
perfect order, guaranteed and seat by wnured transport for only 
64.19.6 plus 7/6 carriage and insurance. 

TRANSISTOR BARGAIN 
Transistor set case with carrying handle 
size 10' a S' x 3-. ötrongly mane from 
best plywood and severed Two tune 
fabric-looks very smart-suitable for 
receiver - amplifier - extension 
Speaker etc.-Origlnally listed at 
29/6-but offered thrs month at only 
15/- plus 51- post and insurance al+o 
given free with it Is a printed a r,,nt 
board to suit it and building instro.- 
lions tot fine two wave radios- 
Don't mlu this grand offer. 

THIS MONTH'S SNIP 
Complete set of pars to build this 
famous 6 translator, 2 wave band, 
euperhet receiver until recently 
retailing at almost 110. It's yours 
if you act quickly for only 39/6 plus 
3/6 postage and insurance. 

PRINCESS 2 WAVE 
lis circuit features all the latent 
rednemente:- 
A.Y.C.. Purls -pull output. Feedback etc., etc. Includes efficient 
ready wound aerial and 94' P.M. speaker. Transistors-case- 
evesything supplied except battery. lnetroctioru supplied but il 
required separately 1/6d. 

750 mW 
TRANSISTOR 

AMPLIFIER 
4 lransietorn including two 

n push-pull input fo crystal 
or magnet its microphone - pickup-lend back loops 
-ens'itivny 

Price 19/6 
Poet and insurance 2,6. 
33 ohm Speaker 12/6 extra. 

CAPSTAN DRIVER 
Tape Recorder 

Ali bough some well made 
-Fool driven machines give 
I emarkabiy goof -tilts 

, dsnbt that to 
,.br 

1. 

eve anything like prr- rrti,'n and to have versatility 
a Capstan Driven Tape ie essen- 
tial. Now at last we can offer 
you a Capstan Driven. completely 
portable, batten! operated in- 
rtrutnrnt at a remarkably low 

price. So low In fact that you can easily afford to have a eecoud 
machine for use In your car, office, home etc. or to give to reps or 
relations to exchange tepee. 
SPECIFICATION C, Pia. -11111 MWW output-double 
tra'k-swul speed .94 and ;ii fast remind tln-slid. ,pool gives one 
heur playing wdh -iandri a, tape we 7 lbs. Ss s x Ir 
Complete with batteries. microphone-tape spool and instruction 
numlal. Nothing to go wrung if you use a good tape and keep beads 
clean. Demonstrath,n gladly given at our Croydon shop. 
Special Snip Price Thin Month. 111.11.9. Post :ad insurance 6/6. 

BATTERY ELIMINATOR 
With thin you can .11101al 
cour pocket radio limn the 
mains. You can also r 
./large P1'3 batteries five 
or sin times. Only 1011 
mus 3/- poet and 
Will nave I4 coat iu no 
time. 

TWO WAY 
RADIOS 
(Jive coniniunication over 1 

mile. FULLY transistorised 
-crystal controlled built-in 
telescopic aerial-prey but- 
ton operation-l'P3 bat. el ies 
-pair instruments complete 
and ready to uae, 17.9.8. phut 
5/- poet and insurance. 
G.P.O. Licence required if 
used in this country. 

FOUR - 
STATI O N 
INTER- 
COM 

N' i I ire time and 
improve efficiency. 

Ideal im home-once-chop-surgery, etc. 
Complete outfit comprises Master unit and 
three substations each of which can call 
the master and have full two-way working. 
No wiring problems as subs titled with 
60ft. twin flex and they plug into sockets. 
Also included is packet of aplee-and 
battery. Nothing elm to buy -17.15.9 plus 
4/6 poet and imsucaner. 

13 AMP SOCKET 
Change all those old-faahloned 
ones to these modern fused 
types or install a now ring main. 
White sockets for surface mount- 

ing for letting into wall or skirting-bent 
make IG.E.C.1, 5/8 wills switch or 5/9 leu 
switch. dix or more poet tree, otherwise 
add 21. 

HEAT & LIGHT 
UNIT 

,;4111 Wall..01 brat with 
Approx. 1710 watts of light and 

ply fits in place of lamp. 
29/6. Plus 3/6 uareiage and 
uteuramce. 

SEED AND 
PLANT 
RAISING 

Soll heating w and 
transformer. Suitable 
lor standard sile 

nlen frame. 12/9 
Imo 911 poet di los. 

TURRET TUNERS 
lis the famous Cyldon 

Orayhead arms 
complete with rolls, 
bot lean coil cover 
valves and knobs-all 
33 me/e-wonderful 
bargain at 6/6 each 
plus 2/9 post, 

Sheet 
Paxolin 
Ideal for tran- 
sistor projects. 
Special offer 
12 panels 5 s Ola., bi-. 

MAINS POWER PACK 
Designed to operate . ausist,,e eels and 
amplifier-. Adlnuatile ,output v --0 to 19 
volts tor up W 5000íA 1.10e,s I: , ,,rk1ng1 
Takes the place ..1 a I Ile ion.), in l'l'1-pl'e.l'11,`;-l'P9 ant 
otlher+. Fit compose,. noon- -'rm. I 

e. tiller. smoothing and I°ea le I1i..r. Otio' 
and 500 odd condensers. zener,II.', Ir a 
imstructious. Beal snip at only 14/0. pit, 
3/- post. 

ELECTRONICS (CROYDON) LTD 
Gollers: 265 LONDON ROAD, WEPT CROYDON, SURREY 

Post orders to: Dept. P.W., 4 Springfield Road, Eastbourne, Sussex 
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Designed for Dependability ! 

Model 8 Avometer 

The Model 8 Universal Avometer is a high sensitivity multi -range 
ac/dc electrical testing instrument providing 31 ranges of readings on 
a 5 -in. hand calibrated scale. Quick range selection is effected by two 
interlocking rotary switches for ac and dc respectively. 
This latest model, Mk. 3, incorporates increased sensitivity in the 
lower ac ranges and wide frequency characteristics. A fused ohms 
circuit provides increased protection against inadvertent overload, 
and there is an improved temperature coefficient over the whole 
range. 
With the aid of a range of dc shunts measurements can be made up 
to 400 amps dc. 

WMs fear folly descriptive Folder or for complete Catalogue of AVO Instruments. 

See the latest MO Coil Winders 
and Electrical Testing 

Instruments on 
Stand HH4, A.S.E.E. Exhibition. 1,) LTD AVOCET HOUSE - n.96 VAUXHALL BRIDGE ROAD - LONDON, S.W.I - Phone: VICtoria 3404 S CROUP 

S 0000GAZ Ilowlamp 

for the 

haildyman 

Modern, clean 
and efficient... 
Ready for instant use at the strike of a match, operated 
by expendable 200 cartridge, gives instantaneous heat 
at 2198°F. (1200°C.) for approximately 2 hours. 
With the three accessories, solderings on lead, bronze, 
silver, zinc, and aluminium, electrical installations, 
defrosting pipes, paint stripping, gutter repairs, etc., 
can be quickly completed. 

SOUDOGAZ Blowlamp 45/- (Complete with 
normal Jet Burner). 200 Cartridge 3/9 extra. 
Paint Stripper, Fine Jet, Soldering Iron 
each 9/- extra. 

CAMPING GAZ INTERNATIONAL 
DIVISION 

P.T.C. South Street, Dorking, Surrey 

YOUR CAREER in 
RADIO & 

ELECTRONICS P 
Big opportunities and big money await the qualified 
man in every field of Electronics today-both in the 
U.K. and throughout the world. We oder the finest 
home study training for all subjects in radio, television, 
etc., especially for the CITY & GUILDS EXAMS, 
(Technicians' Certificates); the Grad. Brit. I.R.E. Exam.; 
the RADIO AMATEUR'S LICENCE; P.M.G. Certificates; 
the R.T.E.B. Servicing Certificates; etc. Also courses in 
Television; Transistors; Radar; Computers; Servo- 
mechanisms; Mathematics and Practical Transistor Radio 
course with equipment. We have OVER 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam. successes. We are the only privately 
run British home study College specialising in electronic 
subjects only. Fullest details will be gladly sent without 
any obligation. 

To: British National Radio School, Reading, Berks. 
Please send FREE BROCHURE to: 

NAME Block 

ADDRESS Caps. 

Please 
3.66 

BRITISH NATIONAL RADIO SCHOOL 
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Fig. 3: Distortion of o 

sine waveform which 
occurs when the tran- 
sistor input is fed 
from a low impedance 

source. 

current reproduces the waveform of the input 
current, so the required sinewave has to be 
supplied in the form of a current. A voltage sine 
wave can only be used if the non -linearity of the 
transistor input is overcome either by a high series 
resistor or by negative feedback applied in such a 
way as to increase the effective input impedance. 
This "swamping" of the transistor input impedance 
by making it a small part of the total circuit 
impedance amounts to a mismatch of impedance 
levels, and a similar mismatch is required at the 
output of the amplifier section of the oscillator to 
ensure a constant input to the phase -shifting 
network, especially when variable tuning is 
employed. 

Oscillation 

Sine waves are produced through the action of 
the R -C network and stable oscillation involves 
reproducing the sine wave input for the amplifying 
section of the oscillator from its own output via 
the phase -shifting network. Oscillation occurs 
at the frequency where the overall phase -shift of 
the amplifier and network is zero provided that 
the loop gain is greater than unity. It also 
depends upon positive feedback, but sine waves 
cannot be generated in the absence of a frequency 
determining network.. Under direct coupling the 
amplifier then merely acts as a trigger circuit, 
switching from one voltage level to another when 
an impulse is applied. With two a.c. couol ngs the 
circuit switches automatically as a multivibrator, 
the frequency depending upon the rate at which 
the coupling capacitors can charge and discharge 
between two levels. 

Phase Reversals 

Positive feedback implies an output in phase 
with the input. Feedback from the collector to the 
emitter of a single transistor would be positive. but 
as the collector current is less than the emitter 
current oscillation cannot occur without some 
further amplification. The same is true of feed- 
back from the emitter to the base except that here 
it is because the emitter voltage is lower than the 
base voltage. Feedback from the collector to the 
base is negative feedback and cannot produce 
oscillation directly. However, a ladder network 
converts negative into positive feedback at one 
frequency and thus is able to produce sine wave 
oscillation if the gain of the transistor is adequate 
to overcome the attenuation. 

When the oscillator contains two transistors a 
number of circuit arrangements can yield positive 
feedback. For example, a double phase reversal 
brings the output back into phase with the input. 
If there is a phase reversal in only one transistor, 
as in Fig. 4, a ladder network is used. 

Phase reversal in a transistor does not depend 
upon frequency and is less a phase shift than 
inversion of the input waveform, but as the 
negative and positive peaks of a sine wave are 
alike it is indistinguishable from a phase shift of 
180° or one half -cycle such as occurs in a ladder 
network at one particular frequency and with 
considerable attenuation. The inverted waveform 
at the collector is, of course, amplified with respect 
to the base input. Voltage movements at these 
electrodes are in opposite directions just as for the 
grid and anode of a valve. 

Some additional internal phase shift occurs in a 
transistor at high frequencies and this departure 
from an exact anti -phase relationship is, of course, 

Fig 4: I kc/s oscillator for average transistors, with 
potentiometer amplitude control. 

undesirable since the object is to concentrate all 
the frequency dependent phase shift into the R -C 
network. It can be minimised by using r.f. 
transistors in the oscillator, so enabling its 
performance to be extended into the' lower radio 
frequencies. 

Amplitude Control 

Means must be provided of controlling the loop 
gain of a sine wave resistance capacitance oscil- 
lator since harmonics are not suppressed to 
anything like the extent possible with high -Q tuned 
circuits. 

If the gain is insufficient oscillation will not 
occur, while if it is excessive there will be squaring 
of the peaks. Sometimes the amplitude or gain 
control can take the form of a potentiometer in 
the emitter circuit of a transistor with the slider 
grounded through a decoupling capacitor. Over 
a narrow range of gain adjustment a sine wave 
output is obtained of amplitude depending on the 
gain setting. Thus the oscillator is sensitive to 
small changes in initial gain and to make the 
amplitude less liable to variation it is desirable to 
stabilise the amplifier gain by means of negative 
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feedback. thus offsetting the 
effects of supply voltage varia- 
tion ;md of decrease of in at 
high frequencies. 

The extra potentiometer for 
controlling the loop gam is Ito 
longer necessary when there is 
automatic controL Thermionic 
valve oscillators often incor- 
porate a small lamp (3-15W), its 
resistance adjusting automati- 
cally to keep the amplitude at a 
constant level. A thermistor cut 
be used instead and consists of a 
minute bead of temperature men- 
sitive material mounted on wire 
leads in a glass envelope filled 
with an inert gas. The thermis- 
tor has a negative temperature 
coefficient, while the lamp is 
used as a series element in a 
positive feed-back loop, or as a 
shunt element in a negative feed- 
back loop, while the thermistor is 
normally the series element in a 
negative feed-back path but 
could be used as a shunt element 
in a positive feed-back loop. A 
blocking capacitor is included to keep direct 
current from passing through the thermistor, but 
this precaution is not always observed with a lamp 
which is sometimes placed in the cathode circuit of 
a valve. 

Good ventilation is required in a valve circuit as 
otherwise heat from the valves will reach the 
thermistor, causing a slow drift. This problem 
does not arise in a transistorised oscillator but the 
power in transistor circuits is small and special 
thermistors are necessary with the thermistor 
element in a vacuum instead of inert gas. These 
offer a sensitive mean of control but the safe 

10 
PF 

1.0 
yF 

0.1 
PF 
0.0 
LF 

1000 
PF 

Amblent 
temperature 

20°C 

0.1 
0.01 01 

E max 

Type R 
Thermal time constant 

4.4 seconds 
Safe power dissipation 

3 mW 

1 

Current (m4) 
t0 

Fig. 6: Thermistor characteristics (S.T.C.). Power 
Sensitivity of R type is about X14 that of A type. Both 

obtainable in a range of E max values. 

.4 
i 820t1 

B2011 loon 1x0 

o 
-12v 

1000 
PF 

4700 

o 
'OV 

V 

+ve 
o 

Fig. 5 Variable frequency oscillator with automatic amplitude control by a 
thermistor (acknowledgements Millard Ltd.) 

power dissipation is very much smaller. A further 
difference is the much longer thermal time - 
constant, which implies sluggishness of response. 
A readjustment to the tuning may cause the 
temporary cessation of oscillation and it may be a 
second or two before recovery takes place and the 
thermistor resumes control. This "amplitude 
hunting" is not an unusual occurrence in ther- 
mionic valve oscillators using lamps or thermistors 
for control, although to a lesser degree. 

The effectiveness of control is increased when 
the thermistor is one arm of a bridge arrangement. 
Impedance variations exert more influence in a 
bridge circuit because some of the unvarying part 
of the voltage is balanced out. Although with a 
negative temperature coefficient the resistance of 
a thermistor decreases as the current is increased 
the voltage only falls after a peak has been 
reached at a certain value of current (see Fig. 6). 
This represents the largest r.m.s. voltage that can 
be maintained across the thermistor, and for larger 
currents the resistance decreases so rapidly that the 
voltage falls with rising current. The thermistor is 
therefore unable to absorb an excess, voltage and 
passes it on to act as negative feedback. Thus the 
output of the oscillator will tend to stabilise at a 
value determined by the maximum voltage of the 
thermistor. 

Alternative methods of amplitude control are 
sometimes used but are not always as satisfactory, 
e.g. a limiter followed by sharply selective circuits 
to remove harmonics or control of amplifier gain 
in a low-level stage by means of a d.c. bias 
developed by rectification of the output. Such 
methods are inherently non-linear, while the 
thermistor has a short-term linearity, i.e. its 
resistance changes slowly and only varies during 
the cycle at very low frequencies. 

Next Month: Design Problems. 
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Brand new individually 
checked and guaranteed 

VALVES 
1101.810 81- 
111.819 15/- 
E90F 28/ - 
MCC 12/- 
E90CC 101- 
E1148 2/0 
81266 601- 
E1413 30/- 
815)4 12/6 
EA50 1/- 
2173 7/ 
EABC80 6/9 
EA91 3/6 
KAN) 8/- 
1E34 1/5 
E.B91 3/- 
88C33 6/- 

B53 30/. 88C41 7/- 
8884 87/6 EBCOl 5/. 
132134 16/- EBF80 8/6 
B119 86/ E13183 /6 
13T33 256/- EBF89 0/9 
131`45 166/. 8052 4/. 
BT83 i.í/- EC53 12/8 
CC3L 21- EC70 4/. 
CL33 6/- 8090 
CV71 5/. ECK 3/- 03,77 6/- 80081 4/. 
CV102 1/- 8CC82 5/- 
CV103 4/- ECM 0/- 
CV4004 71- 130084 6/5 
OV4014 7/. 8CC85 6/8 
CV4016 6/ ECC88 9/- 
CV402510/- ECC91 4/- 
C1'4049 6/- ECM 7/- 
CY31 6/6 80842 8/- 
131 1/6 80881 61- 
D41 6/- ECH88 7/4 
Dal 6/. 801.60 6f. 
D77 814 8CL82 7/4 
1)4.30 13/0 ECUS 10/- 
DAF9e 61- ECU. 10/. 
DD41 4/- 8186 0/4 
LIETI 41- 81371 7/- 
DET20 6/- 8140 8/- 
D8T:5 16/- EF50 8/6 
DF73 5/- E152 6/- 
DF91 i/- 8F53 4/6 
DF92 3/- 8F'5.5 8/. 
06,96 6/- EF71 7/6 
12E63 5/- EF72 5/- 
D292 6/6 EF :1 

UK96 8/6 
EF74 4/- 
EF80 5/- 

DL92 6/- EFBI 
DL9:i 0/- 8185 4/6 
DL94 6/9 8F86 6/6 
D1.96 6/- EF89 b/ - 

AC/RL 4/6 
ACP4 0/- 
AC6PEN 5/- 
AL60 6/ - 
ARP) 8/- 
ARPl2 8/S 
An P24 8/6 
ARS 0/- 
A 5 TP1 6/- 
ATP4 2/8 
ATP7 5/8 
AU7 66/- 
A7.31 2/- 
116K 16/- 
BD76 48/- 
BIA3 10/- 
B24 8/- 

K Fil 8/6 
ßF92 2/- 
2E95 6/- 
ßF183 8/- 
EF184 8/- 
ß0T1 3001- 
E L32 8/9 
EL:t4 10/- 
EL36 0/- 
EL.98 17/6 
1E1.41 /. 
ßL42 8/- 
L6O 5/- 
EL8I 8/- 
ßL83 0/8 
8184 61- 
81.85 8/- 
EL91 4/6 
BL82 5/- 
ßL380 30/- 
ßM90 6/. 
81181 -/6 
E1184 0/8 
E$131 10/- 
86074 00/- 
860208 01- 
EY51 6/6 CM 018 
ßY91 5/- 
21,40 6/8 
81(41 6/6 
EZ80 5/6 
8181 3/6 
F/6037 6/- 
F/6061 5/- 
F/6063 4/- 
rive/5006/6 
FW4/8008/4 
431/2364 9/- 
01/3701C 

050/2ß 61- 
0180/28616/. 
0864 46f. 
GZ39 10/- 
(1834 10/- 
1163 7- 
8864 82/8 
ßm-11 2/6 
111.23 6/- 
11L^-9DD 6/- 
R1,41 4/- 
RVR2 9/- 
%3A 88/- 
8T8C 82/- 
KT32 5. 
KT33C 6/ - 
IC T44 6/S 

KT03 41- 
K'r1i5 16/- 
k 167 M- 
K Y76 8/6 
K 283 22/- 

Qá130º 8/ - 
Qt 04.7 8/2 
113 e/- 
R04/12a0 

T 8130 305/- 
1'U33A 41- 
V039 6/- 
V T3200 4/- 
V 88122 6/- 

313251M 65/- 
25/25386 

5/- 
51125411 40/- 
5132551185/- 

KTW01 4/6 11872 0/ - 1'X8124 6/- : R40Y 6/. 
KTW63 2/- SLOOP 15/- W. 6/- 5T4 71. 
K'rZ41 e/- 81.30 12/6 W119 6/- S040 4/6 
KTZO3 5/- API 8/4 W119 8/- sV4G 8/- 
M8100 9/- 41'41 1/8 266 7/0 5E40 5/6 
518141 1.51/- ßP61 1/6 R118 8/. 5Y3G 4/. 
119181 7/. 51.210 8p 1145 8/- 5X30r 5/ 
M114 6/. OT V280{40 T63 51- 5Y3WGTB 
14111.0610/- 12/8 Y65 4/. 5/- 
11L6 6/ - 9Ú2160A Y66 8/- 51,40 6/6 
NM 15/- 10/- SZ4GT i/- 
NF.17 7/- 1`j6 28n0U 2Ó%- 6AB6 4/ - 
02.2 6/- T41ß12 Z801U 10/. SAC/ 2/- 
052 8/- TDOZ-20 1A8 8/. 61.05 2/8 

70/- 18r,GT 5/- 61517 4/- 
ÚCs 5/. TP22 6/- 11322 30/. 61E6 10/- 
01)3 6/- TP23 15/- 1CSGT 8/- 61.37 2/- 
OZ4A 6/- TT11 6/- 6.41E5 5/- 
PCC84 6/- TT15 361- 1E70T 7%4 sAK7 6/- 
PCC89 10/ TTR31 46/- 112 36% 6AL6 3/- 
PCF80 0/6 T7.0520 4/- 1518GT 6AL5W -/- 
PCF82 6/6 T22ß 16/- 11.4 2/6 6AM5 2/6 
PCF84 6/. 081 501- 1LA6 6/- 6AM0 4/- 
PCL81 9/. 01214 8/- 11.06 7/- á1Q5 7/- 
PULSI 7/. 217 6/- 11.114 4/- 6AQ3W 9/- 
PCL83 8/8 018 6/- 1,7318 4/. 6A06 4/- 
PCL84 7/. 026 11/- 11143 4/. 6886W 9/. 
PCL85 8/6 026 11/- 1N70 4/- 64.070 60/- 
PCL86 4/ 
1E1425 4/8 

1127 
050 4/4 1R6 8/8 

6ATO 3/6 
6AU6 7/- 

PEN46 8/- 
PEN20048 

1162 4/5 
0191 11/8 153 4/6 

65.14 
6B77 8/. 

PFL20017/6 0881 18/- 1T4 2- 61384) 3/0 
PL38 7/8 
PL33 18/- 

GABC80 S/- 
UAF42 9/- 

2A.9 5%- 
2B26 8/- 

6816 4/ - 
SBA? 6/- 

PLeI -/- 1713041 4/- 2026 7/. 6886 418 
PL82 6/- 0BF80 5/6 20264. 2/- 61137 71- 
FLU 8/- OBE89 8/4 2034 2/6 6BQ7A St- 
PL84 S/S ÚB1:21 11/- 2046 34/6 0BR7 9/. 
P1.500 15/- UCC85 6/8 x46 40/- 6ßW6 8/- 
14824.e. 6/- 
PT15 10f- 

Ú62H42 6/- 
00881 0/- 

2061 12/- 
21121 5/. 

604 8/- 
0060 8/S 

PT3611 7/6 00182 8/- 3A4 4/- SCOOT 4/- 
PTJ3H 7/4 UCL88 10/- 3A/1081200/- C6 

3/- PZ4 14/- ÚF41 7/- 3Á/46) 36/ ß6G 
P1126 9/- 0889 5/- sÁ/167/M COG 3/- 
P3'33 8/6 0141 7/6 /- 

39/- 
118 4/6 

PY80 5/6 ÚL84 /6 3117 C21 80/- 
PY81 516 MI5 3834 5/- L6 6/- 
PY82 6/- iÌ6 3Dá 4/- Dá s/- 
PY83 O/- 
PY800 0/6 

ÚY21 7f0 
U Y8s 6/- 3Q49 

66/- El 
FIG 6/6 

P7.1.35 9/- 61120 4/- 303ßT 7/- FSGT 6/9 
P21.73 12/- V1107 ó/- 384 4/- F6G 4/- 
QP2l 6/- 

P25 3/. 
V1924 20/- 
VMP43 1 /- 3E3 3//. Fß0 6/8 

P230 5/- VP23 8/- 4027 60/- F12 4/6 
Q895/10 6/6 FF133 8/- 41)1 4/. F13 ó/- 
Q8160/1301 

- 
VR99 3/- 
VR1051305/- 

581730 6/. 
31,1746 6/- 

F14 6/- 
F32 4/. 

SFN3 3/- 
6G160 2/4 
6116M 1/8 
BJ4WA 10/- 
6.15 6/- 
6.100 2/- 
4.16 814 
6J6w 41- 
617(1 6/- 
61704 81- 
6K00T 9/6 
6K70 2/- 
6870T 4/0 
8880 31- 
OK80T 8/3 
68886 4/8 
61..SG 6/- 
61.60A 7/6 
sL686 11/- 
61.70 4/- 
61.34 4/6 
6LD24 6/0 
6N7 0/- 
6E70 6/9 
6P35 10/6 
6Q7ß 
6R7 6/0 
681.7 7/- 
66A70T 6/6 
6887GT 4/. 
68C7 7/. 
68C7GT 6/- 
68F'OT 5/6 
69117 8/. 
6837 6/. 
6837G 8/4 
0587 4/6 
SBL70T 614 
69N7 8/4 
68Q70T 5/- 
6887 2/ 
6U4GT 9/S 
6860 6/- 
6Y60T 7/4 
6V886 8/- 
614 i/! 
615G 6/- 
6860T 6/8 
6Y60 41- 
6-301.2 

1061- 

7C3 101- 
7C67237 7/- 
707 
7117 7//8 

7/- 
797 

4%è 
802 2/4 
9132 8/- 
908 
lore 9/6 
1210 5/4 
124.87 61- 

12118 11/- 
12A'17 4/- 
12A07 61- 
12AX7 6/- 
12AY7 10/- 
128A6 6/- 
12ßE6 7/. 
121E3E7 /- 
1208 5/- 
1106 2/- 
1.2J6GT 2/6 
12.17CT S/S 
12870T 2/. 
1.288M 10/- 
12Q7GT 5/3 
12887 71- 
12807 4/. 
12ßG7 8/- 
128117 3/- 
13827 5/- 
198K7(1T8/- 
128N70T6/0 

128E7 5/. 
12T4 2/- 
121.7 7/- 
1512 0/- 
18E2 16/- 
1803 10/- 
'1907 5/. 
19111 5/- 
19111 5/. 
201.4 18/- 
2160 9/- 
251.6GT 5/- 
23E5 0/. 
25840 4/S 
2525 7/8 
25260T 8/4 
2.1117 6/- 
30 5/- 
30516 9/13 
3013 8/8 
30FL1 10/6 
30P12 10/- 
301.19 16/- 
30PL1 8/- 
85166T 7/- 
35T 17/4 
ß5W4 6/ 
3583 0/- 
3524GT 4/- 
3386ßT S/. 
37 4/. 

44A/160x4/ 

2138G 560/. 

50L6ß2 6/- 
53A 7/4 
57 
68 5/- 

75 6/6 
76 6/- 

-7 0/6 9003 6/- 
78 5/- 9404 2/6 
80 5/5 9006 2/0 
81 8/- C.R. Tubes 
99 8/- CV1596 
84 8/- 3093) O6/- 
934.2 5/- E4604/B/16 

22120) 

7VpäT 
31 0 nel e: 220PA 7/- VCR13980/- 

2201'E 4/. VCR138A 
325DU 9/. 40/- 
3074. 6/4 VCR13pA 
31062 86/- i6/- 
3508 8/- VCR61785/- 
357A 7/. VC8617 B 
368.4 6/- 40/- 
393A 15/- VCRO17C' 
4464. 40/- 
703A 30/- 3FP7 46/- 
7058 16/- 3201 40/- 
7158 60/- 5PC1 30,- 
717a 3/- 5PP7 12/6 
7240 15/- 080 44/- 
001 6/- PhOb Taboo 
903 22/0 C816 18/6 
307 3/-19318 66/- 
006 0/-8097 ON/- 
811 17/6 Special 
813 60/- Valvas 
6l5 33/- ACTO Y 
82913 50/- 11301 24 
03001 4f KRN2A 
8324. 46/- H,10.5 
843 16/- 1h24 96/- 
843 6/- 2322 4R14.6 
8661 14/- 2364 M 
884 10/- 417A NIA 
964 4/0 33/93/E 
955 3N 637.10.0 
934 8/ 714AY 64 
967 6/ i26A 30(- 
9384. 4/- 726A 19/- 
1012 0/- Trasulstors' 
1616 4/- 0018 30/- 
1919 6/- OC9º 38/- 
1826 4/- 0C16 18/- 
1896 8/- 0C44 8/- 
1699 4/4 0045 6/- 
2061 6/- 0071 
40430 18/0 0073 
4063 8/- 0073 
73130 56/- 006186 
5704 9/- 0062 
5726 6/- OC1^-9 
S060 5/ 0C200 
6064 7/- YC141 
6065 6/- 10142 
6090 22/- 10166 
7193 1/9 ZC146 
7475 2/- 2N502 
80131 96/- 
8020 
001 i/- 

9002 4/4 

6f- 1- 
10/- 
16/- 
10/6 
10/- 
15/- 

52/e 
47/- 

2E247 9/6 
2N683 10/6 

I 2211090 80/6 
2E1091 89/. 

114N1' OTEXAC3 1N 81001 include Canted. Rey Tubee end 6peeiel Valves. All U.K. orders below 41, P. t P. 1I.; oar 41, 21-: over e3, P. a P. M... 

MARCONI COMMUNICATION 
RECEIVERS CR. 150. Frequency 
coverage 2-60 Mc/s in 5 bands. Two Ifs 
1st 1.600 kt's, 2nd 463 kris. Image signal 
protecting over 40 dB up to 30 Mc s and 
20-40 dB from 30-60 Mc s. Self -checking 
calibration (built-in calibrator). Stabilisa- 
tion of supply and temperature com- 
pensation. Electrical and mechanical 
indicator Bandpass from 100 cis to 10 kc/s 
bandspread. Metering and visual tuning 
in 5 stages. Acoustic filter associated with 
100 c/s. Bandpass position for CW recep- 
tion. Facilities for diversity reception. 
Excellent checked condition, M. Mains 
P.S.U. by P.C. Radio 44.10.0. Carriage 301.. 
CR.150/2. Frequency coverage 1.5.22 Me/s 
in 4 bands, all other features as in CR.150. 
Price 231. Carriage 30/, 
P.C. RADIO'S mains P.S.U. for above, 
90l.. 
VARIOMETER for No. 19 set, 17/6. 
P. & P. 3/-. 
MARCONI TF 868 UNIVERSAL 
BRIDGE. Capitanee IpS to 100µS, 
inductance 1µH to 10014, resistance 
.1ohm to 10m ohms. Q .1 to 10. Power 
supply 115/230v A.C. In new condition 
with instruction book, E65. Carriage 30/-. 
VERY HIGH CLASS' COMMUNI- 
CATION RECEIVER TYPE BRT 
402E. 150ke/s-385 kc/s., 510 kc's-30 me/s. 
Fully tested 460. Carriage 30f-. 
EVERSHED MEGGER CIRCUIT 
TESTER. 2 ranges 0 to 1,0000, 100(2 
to 200,000(1. With test leads, leather 
carrying case. Tested ß4.I9.6. P. & P. 316. 

C.O.D. 2/6 extra. Oversee& Postage extra at coat. 
PANEL METERS' (round) THERMAL PLUS MECHANICAL 

500mV 34' DC CIRCUIT BREAKER FOR A.C. & D.C. 
500mV" 31' DC Current I amp. Protects against shorts 
500mA. 2#" DC (instantaneous cut-out at approximately 
500 microamp 3}' AC 8 amps) and against overloads: 1.8 amp 
500 microamp 
0-500 microamp 
25.0-25mA 
150-0-1500mA 
0-500mV 
0-1511 
0-50V 2}' DC 
0-150V 2)' AC 
"Projection type. 
MARCONI SIGNAL GENERATOR 
TYPE TF 8018'3.S. Frequency range 
12-485 me s in five ranges. Directly 
calibrated frequency dial. Output wave- 
form: CW sinewave A.M., pulse A.M. 
(from ext. source only). Internal modu- 
lation frequency 1,000 c/s. Output: A 
normal -continuously variable directly 
calibrated from 0.1µV-0.Sv. b, high; up 
to Iv. modulated or 2v. unmodulated, 
output impedance 50 ohms. Fine fre- 
quency tuning control, carrier on/off 
switch, built in crystal calibration for 
2 mc;s and 10 me/s. Stabilised voltage 
supply. In excellent 'as new" condition, 
fully checked and guaranteed. EIIS. 
Carriage 30/-. 

2" DC 30 second, 2.1 amp 15 seconds, 2.5 amp 
2f DC 8 seconds. Delayed cut-off may be ad- 
24- DC ¡usted to different currents and times. 
3" DC Separate pair of contacts to indicating 
31' DC device. Dimensions 3# x IS x 'It in. 
2" AC Price 12/6. P. & P. 2/6. 

SEMI -AUTOMATIC BATTERY 
CHARGER "Baby Outran". Initial 
charging rate 3.5 amps DC automatically 
reducing to 1.5 or lower (depending on 
specific gravity of battery acid). As the bat- 
tery receives the charge indication lights 
indicate visually the high current or when 
incorrectly connected. Meter incorporat- 
ed. For 6 or 12v. batteries. Mains voltage 
200/240v. AC. Price E3. P. & P. 4/6. 
AR98D RECEIVERS Fully reconditioned, 
£55,rebuilt models 285. Carriage paid U.K. 
TELEPHONE HANDSET. Standard 
G.P.O. type, new, I2/-. P. & P. 2/-. 
WIRELESS SET No.52 (CANADIAN) 
Complete station consisting of Trans- 
mitter. Receiver, supply unit for 12v. 
'All conta+nnd in special carrier, 1.75-16 
mc/s in s bands. b13 as output valve. 
45-75w. phone and MCW, 70-100 watt 
CW, M.O. or crystal. Receiver includes 
crystal calibrator. Tx. can be exactly 
tuned to Rx. frequency. Noise limiter. 
Sidetone. Loudspeaker on receiver with 
on off switch. All brand new with acces- 
sories. Export. Price on application. 
Ditto, but Receiver only (witheut 
cabinet), £8.10.0. Carriage 20/-. 

3216 
35/- 
22/6 
22/6 
19(- 

22/6 
45f- 
29'- 
32/6 
17/6 
28/- 
24/- 

P.C. RADIO LTD 
170 GOLDHAWK ROAD, W.12. 

Shepherd's Bush 4946 
Open 9-5.30 p.m. Thursday 9-1 p.m. 
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The LAMIE TRANSCEIVER 
The latest crazel 
Push-button opera- 
tion; crystal control. 
Fully transistorised 
(3 -translator circuit) 
for perfect reception. 
Tremendous com- 
mercial scope. Com- 
plete with case, bat- 
tery and 8 -section 
antenna. Uses 9v. 
PP3 battery and 
operates up to half 
mile in open country. 
Measures 64in. x 

^_tin. x 14ln. Frequency 27.126 
Mc/e. 
ONLY 67.19.8. Pair. 
(Poet and insurance 4(8) 

PONY MODEL Cß-16 
A powerful unit which will operate 
over a range up to 4/6 miles in open 
country. 9 -transistor, crystal - 
controlled circuit. Complete with 
personal earphone and carrying 
handle, etc. 
628 pr (Post and insurance 41-) 

The ONKIO IS TRANSISTOR 
POWER TRANSCEIVER 
Most powerful model available at 
present. Designed to work over 
long distances. Expensive but 
excellent. Range up to 36 miW 
at sea. 

Mae R (Nob *as 
CPO ha- hie. Wenom are end e lb= tels are 

It 

1 

MINI BRILL 
Pommel prosaism -made 
r91 fer eleetr men- 
ems/mu0el matte. Ideal 
printed circuit work. Com- 
plete with drill. butter. 
polluter. 6000 rpm from 
02 batted«. 49/6 
prou' and ha mas» 3/8) 

ELECTR/oNIA 
WINDMILL HILL HAILSHAM SUSSEX 

Bargain al the Month 
Save E7 I ! 

BENKSON 4 -way INTERCOM 
Bulk purchase has cut retail price 
by half) A top quality, fully tran- 
aietorised system designed for hard 
office and professional use Con- 
sists of one master unit and three 
sub -stations with built-in call 
system. Absolute privacy to each 
extension. Pooh -button control. 
Crystal dear reproduction through 
Stn. speaker. Suitable desk ar 

wall mounting trlse 6 e Mn.). Sap- 
plled complete with 50 yards sable. 
)saetien box. dsisoeticna. eta 
I71AA (Pass nsa tasteaa,e I'-) 

STEREO CABINETS 
Includes auto -changer cabinet+ 1/ 
x 16 x 7411. with hinged 11d. Two 
extemloa speaker boxes 16 x 74 x 
341n.. chrome speaker treta. Cost 
87 to manufactura. 11.10.0. (Post 
and tnscranee 61-) 

AMPLIFIERS 
Two Valve Amplifier for portable 
gram' units. Specification includes 
volume and tone control with 2 - 
watt undistorted output. 
93.19.8 
(Poet and insurance 3/6) 

..:acne L 46A, 3 -valve amplifier 
with treble bane control. Quality 
reproduction at a realistic price. 
66.10.0 
(Poet and insurance 5/8) 

Stereo 2 -valve amplifier using 2- 
UC1.32 valves. Mono/stereo con- 
trol switch with tone control eto. 
Absolute snip. 
8612.6 
(Peat and Insurance 6/e) 

50% SAVING! 
AUTO RECORD DEC S 

Latent Garrard and BE.2., speeds 
78. 45. 33 and 16, 200-260v. A.C. 
adjustable styles premure. Take 
mixed record selection. Mono -head 
-wired Berea Limited number. 
GARRARD AIITO-BLIM 86.19.6 
GARRARD AT6 88.15.0 
B.B.B. IIA14 86.10.0 
(Poet sod Insurance 6/- on ea. Item) 

AMPLIPHONE 
(Handset 
Intercom) 
New from Japan. 
Beautifully made 
2 -way transistor 
telephone hands. 
with wall bracket. 
Built-in call s s. 
tern with crystal 
clear amplification. 
Works over amaz- 
ingly long distan- 
ces. Two wire con- 
nection Complete 

with two II7 batteries. 
7 Gm. Pair 
(Post and insurance 6)-) 

NICKEL 
CADMIUM 
RECHARGEABLE 
CELLS 
(No corrosion, no 
(easing, no main- 

ce). 
Why keep buying 
batteries when you 
can purchase one 
of the re- 
chargeableneweickel- 

cadmium cells. Pays for Itself over 
and over again. 
Equiv. PP3, 9 volt 37/ - 

(Post and Insurance 2/-) 
Equiv. 07, 1.25 volt 6/6 

(Poet and insurance 118) 

OTHER TYPES AVAILABLE 
SEND FOB OUR LIST 

CHARGING UNITS for above 
Simply plug into mama 
LIT FORM 25)- l) 

a "a 
READY enter 2211 J In 

AUTOLUX CAR RADIO 
Fully teansietorieed. bin. x Sin. 

speaker. All accessories. 
88.19.6 (Poet and insurance 3/8) 

LITESOLD SOLDERING INSTRUMENTS 

SEVEN SIZES, FROM 10 WATTS TO 55 WATTS. , LITESOLD 
instruments 

REPLACEABLE BITS, COPPER & PERMATIP."` are compact and 
nicely balanced. 

EXCELLENT TEMPERATURE REGULATION. Bits are spring -collet 
mounted for firmness 

COOL, UNBREAKABLE HANDLE. ter.>" and easy removal. Copper 
bits are standard, in sizes from 

RAPID HEATING. 'to I" dia. PERMATIP bits are 
slightly slower, but eliminate bit face 

SIMPLE SERVICING. wear. LITESOLD elements are encased 
in specially pre -oxidised wire for constant 

ALL VOLTAGES. - 

temperature regulation from new-less 
glamour but honest design, also apparent in the 

LOW COST. simple, unbreakable handle, with the element unit 
secured by two self -tapping screws (servicing couldn't 

be easier) and firm, spring -on clip. LITESOLD hollow - 
spindle construction prevents heat loss into the handle 

(which DOES stay cool) and improves performance. Useful 
LITESOLD accessories include HEAT GUARDS for elements, and 

BENCH STANDS. 

Free details of the whole wide range of LITESOLD and ADAMIN soldering equipment in brochure SP IO. 

LIGHT SOLDERING DEVELOPMENTS LTD., 
24 Sydenham Load, Croydon, Surrey. Telephone: CROydon 8589. 
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SOME FURTHER NOTES ON THE 

Miniature POWER Amplifier 

THE miniature power amplifier described in the 
October, 1964, issue has attracted the attention 
of quite a number of readers of PRACTICAL 

WIRELESS who have since wrote and queried using 
the amplifier for record reproduction. 
This small unit has proved excellent for this 
purpose and provides smooth music reproduction 
far above the standard provided by normal 
commercial record-player amplifiers. 

Examining a volume containing servicing data 
and circuits for current commercial record players 
provided the following statistics. 

Of valve -driven gramophones 85% use only one 
valve usually a single high sensitivity output 
pentode type UL84; 10% use one double valve of 
the UCL82 variety and the remainder are expen- 
sive models which have amplifiers with two or 
more valves and give reasonable fidelity. Tran- 
sistor versions are usually equipped with three or 
four transistor amplifiers with class " B" output 
which produces peculiar distortions which make 
the sound quality unpleasant to the ear and soon 
brings about " listener fatigue ". After listening 
with dismay to many new models and reviewing 
their circuits the miniature power amplifier was 

6 

06V 

R2047 R5 

270 R3 
R1 

kCl 15 C2 
kCl TOOyF 

R4 
2200 

VMM 
R7 

22k0 

100kC1 

0.05pF 
C3 

I t 2 

\1B RB 
470kn 

70V 
25V 

R6 
100kÁ 

i 
C4 

O-O5pF 

by J. Harrison 

designed. The following notes will help con- 
structors to get the best out of this and other small 
amplifiers. 

Suitable Pick-ups and Controls 
The amplifier requires 250mV r.m.s. input signal 

for full output. This is just right for medium to 
high -output crystal or ceramic pick-ups. For mono 
any of the Acos GPI9 and HGP39 series are 
excellent, giving good quality with negligible 
record wear. For stereo working the superb 
Decca Deram gives just the right output and the 
BSRC1 at half the cost is good and gives double 
the output of the Decca. 

Pick-up manufacturers' data -sheets usually 
quote the sensitivity of their products in millivolts 
per centimeter per second, which simply means 
the output signal is directly related to the velocity 
of movement of the stylus in the record groove. 
To enable constructors to estimate the output of a 

particular pick-up from the my/cm/sec figure the 
following is a good guide: 

Take the my/cm/sec figure quoted by manufac- 
turer and multiply it by the following factors: 

For classical music recor- 
dings X5. 

s-3iov For EP's and " pop" discs 
X8. 

4.7kC1 Feedback loop (if recquired) 
N/VWVs- a 

This difference in output is 
because with " pop" discs 
the effective recorded velo- 
city is much higher. 
Ceramic element pick-ups 
(Deram and BSRC1) require 
high value volume controls, 
2M.í2 being recommended. 
For others 1Mí2 is satisfac- 
tory but to combat rumble 
from inexpensive turn tables 
a lower value can be tried. 

Power Levels for Domestic 
Listening 

This has been a subject 
for much discussion over 
the years and the recommen- 
dations of experts have 

-ve varied between {eFW and 

Fig. I : The circuit. R3 is now I.5k S2 enabling the first stages to give a larger voltage 
swing to the output triodes. 

100W! The main factors 
affecting power require- 
ments are: 
1. Loudspeaker efficiency. 

-continued on page 993 
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No. 5 WELLINGBOROUGH 
RADIO CLUB 

ALTHOUGH most people look on the meeting 
held in what was the Wellingborough YMCA 
as the original one, in fact, the nucleus of the 

Club members had met on the first occasion in a 
room at a local public house, and then in the 
workshop of an electrician. 

However, it was September of 1952 that the 
inaugural meeting was held, and what a wonder- 
ful cross section of professions were there. 

A police sergeant, electricians, teachers, a rail- 
wayman, and even a representative of a monumen- 
tal mason! Sadly, however, virtually all the 
original members are no longer with us, all having 
left the district. However, on the brighter side their 
places have been filled by equally keen members. 

After the inauguration a few meetings were held 
at the British Railways Sports Club in Welling- 
borough, but then in November of 1955 we were 
fortunate in obtaining the use of our present club- 
room in Silver Street. This we obtained through 
one of our members who sadly passed away some 
years ago. With the use of the room available to 
us at all times we have been able to decorate it, 
and do alterations to the electrical side over the 
years, and so have made the room almost self con- 
tained. From this room all our varied projects 
have been thought up, talked about and brought 

Members discuss o c.r.t. that has a modified electron gun for an Electron 
Difraction experiment. 

into being, and also some of the inquests on our 
failures. 

Throughout the Club's comparatively short 
history, raising funds for various local charities 
has always played a prominent part, and has 
always been a regular summer activity at local 
fêtes which we have attended, with the assorted 
electronic games devised by the members. 

Perhaps the most memorable of these was the 
celebrated " Dam Buster ". For several years this 
was very popular with the crowds and aven today 
people still ask after us not by our radio title but 
as "... the dive bomber people". 

Soon after we acquired our clubroom one 
member barely escaped with his life when just 
before Christmas fire ruined his flat. 

The Club immediately went into action with the 
result that on Christmas Eve the Club Treasurer 
was able to hand over a cheque to ensure that 
" Reg", and his family were not without some of 
the trimmings of -Christmas. 

For some years the Club's transmitter G3KSX 
was to be heard frequently on the air from the 
clubroom. Sadly to relate, in the last two years 
interest in operating has virtually disappeared and 
the Club callsign has been put into abeyance, but 
at the time of writing there are not only plans 

afoot to get the Club's trans- 
mitter on the air again, but there 
is sufficient interest being shown 
to warrant the starting up of a 
Morse class. With the arrival of 
the " overspill population " into 
the town more new members are 

ppearing, and a confident atmos- 
fphere pervades the air as the 
uture programme is planned. 

Apart from the talks and 
lectures to be given, a Club pro- 
ject is to be initiated which will 
enable members to actively par- 
ticipate in its construction. Over 
the years the Club has become 
quite well equipped-in fact 
at the time of writing mem- 
bers are busy reseating the 
Club's chairs. Amongst the 
Club's -possessions is a 16mm. 
projector, something we imagine 
few ,clubs possess. This enables 

-continued on page 993 
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5 stage input Selector E2.7.6 10 watt amp (3 ohms) £5.12.6 
Pre -amp. an.c1 vol. control EI.17.6 10 watt amp. (15 ohms) [6.12.6 
Pre -amp. with tone controls E3.2.6 e Mains power supply E2.15.0 

Send for leaflet describing entire range 

Martin Audiokits and Recordakits 
are obtainable from good stockists 
everywhere, In cases of difficulty 
please write direct. 

MARTIN ELECTRONICS LTD., 154/155 HIGH ST., BRENTFORD, M'SEX 
Phone: lSLeworth 1161/2 

PRACTICAL WIRELESS 

KITS WITH A FUTURE 

991 

The Martin Audiokit assembly you own today can 
become part of an even better hi-fi system tomorrow. 
No other system allows you to enlarge your 
installation stage by stage in the way Audiokits do. 
They comprise a wide range of very well made 
prefabricated units in which the connections are 
standardised throughout. Each is rigorously tested to stated 
specification before despatch. NEW KITS FOR 
ADDING ON ARE IN COURSE OF PREPARATION 
NOW-so by starting with Martin today, you insure 
yourself for still better listening tomorrow. 

Choose Martin for quality 
Build for 3 or 15 ohm system 
Start with Mono and add Stereo or start 
completely with Stereo 
Power packs available 
Professionally styled escutcheon plates 
Assembly is easy by following the well 
presented instructions 

MARTIN ELECTRONICS LTD. 154-155 High Street 
Brentford Middlesex 

Full details of Martin Audiokits please 

NAME 

ADDRESS 

(Block letters) PW.3 

UNDOUBTEDLY 
TAPE PRE -AMP SSTR/7 

All silicon transistor. Zero hum. High gain and equalised 
at 71' per sec. to give flat response output. Simple mod. 
described in accompanying instructions allows equalisa- 
tion at all speeds. Suitable for all medium 29/6 impedance heads. 

ASSEMBLED 

MINICLASSIC PRE -AMP 
SSPA/49 

Tone controlled high gain preamplifier 
designed specially for application with the 
SS3/9. All silicon transistor. Zero hum 
requires 18 volt + H.T. 
Separate inputs for crystal 39/- ceramic cartridge and radio. 

ASSEMBLED 

MINICLASSIC SS3/9 
High fidelity 4 watt main amplifier: ideal for 
use with SSTR/7 and makes complete tape am- 
plifier. 16 c/s to 30 kc/s. Requires 18 volt +HT 
and will operate directly from crystal pickup. 
6 transistors and two 
diodes all mounted on 
precision printed circuit 
board. Max. music power 
6 watts into 
66/.3 ohm 
ASSEMBLED 

`, 
ASSEMBLED 

49/6 

THE FINEST RANGE OF TAPE RECORDER 

EQUIPMENT ON THE MARKET TODAY 

TAPE OSCILLATOR SS012 
Complete unit Incorporating push pull transistor oscillator 
giving adequate erase power and recording bias. 

The only unit on the_market at such an 
economical price. 
COMPLETE. 

RECORD AMPLIFIER 
SSH9/3 

Fully transistorised. High voltage H.T. rail 
derived from oscillator. Provides substantially 
constant current record signal. 45/- 1 volt input sensitivity. 

ASSEMBLED 

KEDOCO ELECTRONICS also manufacture * SS20/7 20 watt Hi Fi amplifier. 89.19.6. * TV/FM Booster Bands 1 and 2. 32/3. * 
Miniature Transmitter SS? 189/6. *'30 volt. 3 

amp Power Supply 89/6. * A range of Silicon 
ansis- 

tors. * Zener Diodes. 

See Practical Electronics 
for further details or write 
to us for descriptive leaflets. 

REMEMBER IF ITS 
KEDOCO ITS O.K. 

ORDER FORM : To KEDOCO ELECTRONICS, BEVERSTONE WORKS, TETBURY, GLOS 

Please supply Address 

Enclose Cheque/P.O. for Postage 2/6 extra for all orders under £1. 
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THE WORD 
MAI 

X 
ì1_Q 

IS THE 
TRADE MARKED 

REGD. 

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

WORKMANSHIP AND 
TECHNICAL PERFORMANCE 

OUR RANGE OF PRO- 

DUCTS IS SO GREAT THAT 
WE NOW HAVE TO 

REQUEST THE AMOUNT 
OF 2s. Od. FOR OUR GENER- 

AL CATALOGUE AND TO 
SAVE YOU POSTAL ORDER 

POUNDAGE CHARGE WE 
REQUEST SEND 2s. Od. IN 

STAMPS. 

IN RESPONSE TO CONTINUOUS DEMAND WE HAVE COMMENCED 
PRODUCTION of self-contained Multiplex Decoder Unit, aligned ready for 
immediate use, that will convert your two receivers-tuner and two amplifiers- 
tuner and stereo amplifier or stereo receiver without Multiplex provision to 
a complete B.B.C. Stereo Broadcast Reception Unit. Price £8.0.0 post paid. 
Technical Publication MD.I. 4s. Od. post paid. 

IFT.II/465 kc/s centre tapped transformer for use in crystal filter circuits, 
1-7/8' x 13/16' square. 10s. 6d. plus 8d. post. 

I FT. I8/465 kc/s and 1.6 Mc/s Double Tuned transistor IF transformer, Ife x f' 
square. IOs. 6d. plus 8d. post. 

General Catalogue 2s. Od. post paid. S.A.E. all enquiries please. 

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

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

RADIO CLEARANCE LTD. 
27 TOTTENHAM COURT ROAD, LONDON W.I. Telephone: MUSeum 9188 
Bulk enquiries invited. The oldest component specialists in the trade. Est. 35 yrs. 

LOUDSPEAKER BARGAINS STILL AVAILABLE 
Enormous purchases of Brand NeW and Guaranteed Pleases loudspeakers 
enable us to offer these units at THE LOWEST PRICES EVER: Don't miss this 
golden opportunity to obtain a first -grade permanent -magnet LOUDSPEAKER 
off the production line at LESS THAN THE MANUFACTURER'S COST : Read 
carefully the prepared list below and choose Just the right speaker for the job- 
CO M PAR E TILE PRICES ANYWHERE: SELLLNG FAST-STOCKS CHANGLNG 
RAPIDLY. 

8W 0e168, Asps& 8iee Game lisped. Else Game /mped. 
M iPt in M in in in in in 
MOMS Wee the. Price inches lines ohms Price inehee lines ohm Peke 

2 7000 80 8/- 31 9500 3 10/6 4 9500 25 11/6 
29 7000 35 8/8 39 7000 35 8/8 5 7000 3 8/8 
9} 7000 50 8/8 39 9500 50 10/6 5 7500 
29 7000 80 8/- 4 6000 35 1018 9500 8 10/6 
3 8600 3 101- 4 7000 35 111- ii 9500 13 12/8 
3 7000 5 9/. 4 7500 5 9/8 5 8900 'AS 10/8 
8 7000 35 9/- 4 9000 50 1118 ii 7000 a 11/- 
3 8500 80 9/8 4 9500 33 11/8 

8 76000 000 155 19/8 
4 9600 15 12/- 

5 x 3 
5 x 3 
3 x 3 
5 x 3 
Bx4 
8 x 4 
e x 4 

9000 35 
7000 3 

9000 3 
9300 3 
8500 2 
9500 3 
0500 35 

l2/- 
81- 
8/8 
9/- 
9/8 

10/- 
12/- 

7 X 39 7000 
7 x 39 9500 
7 x 31 9500 
7 x 4 . 9500 
7 x 4 9500 
7 x 4 10000 
7 x 4 12000 

3 

8 
3 

30 

3 

9/8 
10/8 
11/8 
11/- 
12/6 
12/8 
15/8 

x 29 6000 
x 29 7000 
x 29 9500 
x 6 11000 
x 6 11000 
x 6 11000 

5 

3 

3 

25 

3/6 
9/- t 

10/- 
22!8 
82/8 
23/8 

ALLOW 2/6 each Speaker for postage and packing and handling charge and please 
specify the exact requirements-the nearest available will be sent. 

SELECTED BARGAINS 
Bpautlfully geared AM/FM 2 -gang Condensers. 4/8: AM/FM IFT'S 465 kc/s and 10.7 Mc/s 
4/6 pair: Magnavox Crystal Tape Recorder Mikes. 12/8: 3 watt Stereo Amplifiers 
complete, ready to switch on. 79/6: Sentercell rectifiers R3/2D-D3-2-1-Y, 2/8 each. 
DIODES -0A79. OA40, CG461-11aaDIlO. g/- each. 
TRANSISTORS: 0C45 4/6, PXA101 3/9. AF113. 4/6. Sub min. Germanium diode 1/3. 
Ml diode 8d. each. Silicon diodes, 4N p.i.v., 330mA. 216 each, please send STAMPED 
and ADDRESSED envelope with any enquiry. We' regret no catalogue-our stocks 
move too quickly! Kindly make provision for additional postage and package charge 
to avoid delay. Terms: Cash With Order or C.O.D. on Orders over 10/-. 

Th, PUNCH 
/ 

HOLE PUNCHES 
Instant Type 

rdiameter 
Screw -up Type 

6110 as 
4g" diameter Toggle switch 816 .. 

816 
Bid 91- }" B8A, B9A 916 

I012 
1018 
II/8 

diameter Int. Octal 13/4 
16/2 
I8/10 

B9G 21/8 
2414 2r' 3312 

Complete Set E9.3.6. 
No extra charge for postage and packing 

in the U.K. 

Now supelled by 

TOMPKENS & LONGMAN LTD. 
237 GIPSY ROAD 

WEST NORWOOD, S.E.27 

Tel. Gipsy Hill 5000 
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the Club to include quite a few technical films in 
its programmes. 

So I think that the Wellingborough Radio Club, 
to which, incidentally, it changed to from its more 
lengthy title of Wellingborough and District Radio 
and Television Society some years ago, can look 
forward to a happy future. 

Admittedly the last few years have been lean 
ones but there is no doubt that things are on the 
up and up. One has only to see the new faces in 
the clubroom on Thursday evenings, to which 

WIRELESS 993 

anyone who is interested in ANY aspect of elec- 
tronic or electrical work is most heartily welcome. 

Do you live in the Wellingborough district? The 
fact that you read this magazine proves that you 
are interested, so why not pop in to see us or drop 
our secretary a line? We shall be very pleased 
to see you or to hear from you. 

Meetings are held every Thursday evening at 
7.45 n.m. in the clubroom, situated above the 
W.I.C.S. fruit shop in Silver Street, Welling- 
borough. The hon. secretary is Mr. J. Baker, 34 
Essex Road, Rushden, Northants. 

SWITCH -TUNED SUPERHET 

-continued from page 967 

meter is available, check the voltages as indicated 
on the circuit diagram of Fig. 1. Note that 
these voltages are obtained with an h.t. of 250 
volts; the h.t. can be reduced to this level by 
loading the supply with a suitable resistor, 
although such accuracy is not strictly necessary. 

The circuit can be given a functional check 
as an a.f. amplifier in a number of ways. Three 
of these are as follows:- 

(a) Feed the output of a transistor or valve 
radio directly between the loose end of CIO and 
chassis. 

(b) Connect microphone between C10 and 
chassis. 

(c) If ú spare speaker and output transformer 
are available, connect the spare speaker to the 
transformer secondary, and the primary between 
C10 and chassis. The arrangement will now act 
as a microphone. 

In the case of both (b) and (c) it will be found 
that if a "microphone" is placed within the 
vicinity of the receiver speaker, "howling" will 

VC« end of C10 

comeci eat"lop0fy dñil 
ot 3 -way tayy-strlp 
es snown tlotte0 

C12 

Screening 

Fig. 4: Wiring details of the A.F. section. 

take place due to feedback; howling may take 
place at ranges up to several feet. 

A maximum output of about half a watt, with 
little distortion, should be available. 

TO BE CONTINUED 

MINIATURE POWER AMPLIFIER-continued from 
2. Size of room and furnishings. 
3. Preferred listening level. 

As a guide to the home constructor a test was 
made with a calibrated oscilloscope across the 
terminals of an 8in. speaker with 12,000 -line 
magnet in a small cabinet in a well -furnished room 
of 2,000 cu. ft volume. The electrical power 
needed to generate more than adequate level of 
sound was as follows: 

Average volume level power to speaker 0.085W. 
Peak volume level power to speaker 0.48W. 

Static and Dynamic Tests 

Testing and evaluating the performance of a 
finished project can be both interesting and 
instructive and it is always satisfying to know a 
piece of equipment is working correctly. Static 
(d.c.) and dynamic (a.c.) voltages are indicated in 
the circuit diagram. For constructors with limited 
test equipment measurement of the d.c. volts at VI 
cathode and the junction of the output valves' 
cathodes gives a reliable indication that the 
amplifier is working correctly. 

page 989 

Circuit Improvement 
Only one slight component change has been 

found to improve on the original circuit and that 
is reducing R3 to 1.5kí2. This enables the first 
stages to give a larger voltage swing to the output 
triodes. Changing this resistor alters the static 
voltages applied to the anodes and cathodes of the 
voltage amplifier and phase-splitter. These 
voltages are shown on the circuit diagram; full - 
power signal voltages are underlined. 

R10 was given as 270í2 in the original circuit. 
This was incorrect and should have been 56012. 

Because of the small anode currents (9mA) and 
balanced working of the output valves a small 
transformer can give good response and the 
Elstone MR/T is recommended for 312 speakers. 

Reliability Test 

A 250 -hour reliability test was given to one of 
the small amplifiers. It was driven continuously 
at full output at 1,500c/s and at the end of the 
test all resistors were found to be working well 
within their rated power and there was no 
measurable change in valve performance. 
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R.S.T.VALVE MAIL ORDER CO 
a.m. 

All valves -5.45 p.m. 
brand new No Early Closing 
and boxed Open Daily to Callen 

211a STREATHAM ROAD, MITCHAM, SURREY Tel. MITcham 6202 

0A2 5/8 60117 1016 OLl 9/6 1011111 10/- 30016 9/8 ATP4 1/9 EB91 8/- 11098 10/- 578 161- PY83 6/- 1101163 8/9 
003 81- 60118 7/0 61,80 7/- 10013 12/6 30C17 12/- ATP6 7/- EBC33 6/- EF183 6/6 N108 16/- FY800 6/9 UF41 7/- 
107 7/9 61387 15/- 6L18 716 124.118 20/- 3015 9/- ATP7 4/6 EBC41 8/8 EF184 8/6 NGT1 3/- PY801 8/8 1/089 6/- 
145 6/- 8BW6 8/8 6Q70 5/8 12AT6 4/6 30FL1 10/6 AU2 30/- EBC90 3/6 EL82 8/- NGT7 85/- 112 4/- 11141 6/9 
1115 701 8BW7 8/6 6Q7GT 9/- 12337 9/8 30L13 181- AUS 6/- EBF80 6/- 31L33 17/6 0Z4 4/- 1119 7/= 131184 5/6 
11.08 5/- 604 1/9 8847 7/- 124.176 6/9 30117 12/8 AZ1 8/9 E13083 7/8 EL34 9/8 PC88 10/- 31115/500 111180 /- 
1N80T 8/- 0050 4/- 6807 641 194.117 6/- 30P12 10/- AZ31 7/5 E111,89 619 EL41 7/8 PC88 9/3 59/- 17136 18/6 
1118 6/- 606 8/9 6807 4f- 12417 4/6 30P19 14/- COL31 28/6 EBL1 17/8 E1Á2 7/8 P097 7/- 8130 10/- UU7 10/8 
184 5/- 8080 8/- 68117 2/8 12BÁ8 6/- SOPL1 1 /- 01802 5/- EBLO1 10/6 81.84 4/8 PC084 5/6 8P4 9/- UU9 8/- 
185 8/8 6C.`ß0 99/e 68J7 5/- 12ßE 4/9 BOPL1312/6 CL88 19/6 EBL31 87/6 EL90 6/- P0009 8/8 8P41 1/6 UY21 7/6 
1T4 516 60116 8/- 68870T 4/9 128117 5/9 3001,1412/6 CY31 10/- ECC81 8/8 EL95 6/- 000100 10/- 8P61 1/- UY41 4/6 
84.4 8/6 00W4 14/. 68L70T 4/9 12080T 7/6 3846 17!- 04.032 7/6 11.1082 5/-. E2684 91. T0280 6/6 01725 19/6 1IY86 4/9 
3Q4 6/6 6118 2/9 683170T 4/- 12E1 19/6 261.6 6/9 DAF91 8/3 20083 4/6 EM80 6/- PCF82 6/- ßU216012/8 VC397 27/6 
3Q5 6/e 6E5 e/3 68Q7 61- 19JSGT 3/5 38W4 4/9 DAF98 6/- ECC84 3/8 ßM81 71- 10164 6/- T41 9¡- TOB817B 
364 4/9 601 9/- 8U4GT 10/- 12J7GT 7/8 3523 10/- DCC90 8/- 2CC80 6/9 81184 6/- PCF88 8/6 TDD4 7/. 80/- 
3V4 6/- MG 5/- 81160 7/6 121170T 3/- 35Z4GT 8/9 DF33 8/- 310088 8/9 E81715027/e PCP -501 9/9 TH41 20/- TCB617C 
61140 8/- 616G 41- 6V626 8/- 121130T 8/8 3526 5/6 DF70 5/- 20080 8/6 El 51 6/e P00802 9/9 0110 7/- 80/- 
51140 4/- 0180 4/8 6V83 6/6 12Q7GT 8g/- 37 5/- DF91 8/6 ECF82 6/- 21036 48 00180610/6 U14 71- 81104017/- 
5846 8/- 6F11 1211 08602 7/- 12847 4/6 42 4/8 DF92 2/6 ECH21 19/- 01233 4/9 00080812/- U19 80/- VP4B 12/8 
5Y3GT 4/6 6013 6/- 14 3/6 121L07 8/6 5085 8/6 D098 28/- 3103136 19/ &Z40 5/6 PÇF80812/6 1125 191- VR105/305/- 
8840T 8/- 6014 12/6 6160 4/9 126117 2/9 6005 6/8 131177 8/6 E0H42 8/- EZ41 6/- POL82 6/6 U26 10/- V11150/306/ - 
0/39L2 10/- 6023 9/6 63.60T 7/6 12637 8/9 50006054/9 1)832 7/9 203181 5/6 2280 6/6 PCL83 8/- 1178 8/4 VT25 29/- 
6.47 1W- 6(]6 5/6 706 11/- 11887 2/9 801602 8/- 0891 6/- 20083 8/8 EZ81 3/8 001.84 7/- 01191 11/- VT31 69/- 
6480 18/6 6116 1/8 7B7 7/- 12687 6/- 75 5/- DOB2 7/9 ECL80 ' (/- 0880 8/8 003186 7/3 0261 U/6 811111 6/- 
64.07 8/- 839M 8/8 700 10/- 1287 80 - 78 4/6 0896 6/6 E01181 6/8 11232 9/- P0L86 8/9 01801 18/- VU120 9/- 
6488 4/6 0350 2/8 708 6/- 19AQ8 7/6 00 5/- DL70 7/- EC1.83 9/- 6234 9/9 PENA4 50/. U403 6/6 VÚ608 25/- 
6AL5 8/- 63802 4/6 7D8 8/- 201)1 10/- OSA2 8/6 DL92 4/9 E01,86 8/9 8186 22/8 FENB4 20/- 11801 18/5 W01M 5/ - 
gam 9/6 036 8/- 7117 5/- 2012 111- 150132 14/6 DL98 8/6 EIS 50/- KT61 17/6 0E1140 6/- 1748080 6 8 X78 28/6 

4.138 0 2/9 03726 8/6 7E7 12/- 20L1 18/- 16004 12/6 DL94 6/- 8136 8/. 8360 15/- PEN46 2/9 Ú4F427/. X79 41/- 
0AQ5 6/- 8370 4/8 787 18/8 201.4 14/- 801 5/- DI.93 6/6 E0374 918 KT81 101- 00.36 9/6 1726041 6/6 XH1-5 5/- 
0487 39/6 6J7G^ 8/6 784 5/- 2003 12/- 807 7/9 DL96 6/- EF39 6/- 31T88 29/- 0181 7/- ÚBc81 7/- 301.5 9/- 
8AT8 3/6 6860T 6/- 9ßW8 8/- 2546 6/6 813 80/- DM70 5/- EF41 6/6 RTB,81 418 F187 6/- UBF80 5/9 5661.510/- 
64.08 6/- 68726 5/- 1001 12/8 250.61ST 4/6 866 10/- DY86 7/- 1130 2/- ETZ41 8/- P183 6!- 110089 818 Y63 /8 
61180 8/- 6870 1/8 1002 12/- 25Y6 61- 954 4/- 0Y07 7/9 0.080 4/6 18L4 17/6 PL84 4/8 11171704 8/6 311(11 40/- 
67336 4/9887ßT 4/6 1011 19/8 2824 6/5 1623 6l- 318800 14/- 11085 4/6 311.6 12/6 01á00 14/6 671Á705 8/8 3807 1216 
63E6 4/9 8318) 8/6 1041 12/- 26Z5 7/- 4022AR 15/- EA50 2/- EF86 6/6 M8P4 12/6 FX4 18/6 UCF80 8/6 5c01 30/- 
OBH6 7/- 6880 8/- 1019 9/9 9028 8/6 8763 10/6 BA111780 5/6 1009 4/. 1.11114 4/- P038 8/8 1101142 71- I.V1526 40/- 
61130 NI 68602 8/8 101,18 9/- 28D7 5/- 7198 1/6 EAF42 7/8 FF91 2/9 31X40 10/6 PY01 5/8 11171481 6/8 4.01113 
63Q74 716 6896 80/- 1011 10/- 3001 6/6 7475 2/6 EB41 4/8 11199 2/6 N37 10/- 1'082 5/6 110152 7/5 58.0.0 

SETS OF VALVES 
SPECIAL 24 HOUR SERVICE Special 24 Hour DAF91, 0^91, DK91, DL92, DL94 .. .. Set of 4. 19/. 

OBSOLETE TYPES A SPECIALITY DAF96DF96, DK96, DL96 
Express 

Set of 4. 28/- 
Mall BRAND NEW TRANSISTORS 

QUOTATIONS FOR ANY VALVE NOT LISTEDocm 9/8 0072 6/- 0081D 41- 

P4reap 6d. par Valve. C.W.O. No C.O.D. Order Service OC44 4/6 0081 4/- °Cie 6/- 

Send SAE for list 0071 4/8 
00611:0/171* 10/6 017ß2D B/- 

HOME RADIO LTD. 187 LONDON RD., MITCHAM, SURREY 'Phone MIT 3282 

Not only all the big names in electronics, but also many very interesting 
lesser known names are listed in the famous Home Radio Catalogue. 

Oirdoßseon9 

WWII Books Ltd. 

WEYRAD (ELECTRONICS) 

JACKSON BROS. '° deVrD MT» DC01 
Eddystone Radio Limited 0018005 ELECTRICAL MatauaERT8 UNITED NOMßß2X LTD. 

zQ 

5D U B'iI#L I R "Q MAX" 

Vggot Nullard IAEL LUST. -HOME 
11ADIONIC PRODUCTS 

Coldring' e 
THE 11OUSE1'0k' BULGIN.' 

*08,415100 
50/888100 IRONS (elite> 

These are just a few from over 150 names 
listed! Are you interested? Good! Then send 
right away for this super catalogue . . . 210 
pages, plus a 2I -page supplement, plus a semi- 
conductor brochure, plus a bargain list! All 
for 7/6 plus 1/6 postage and packing. And 
remember-every catalogue contains 5 coupons, 
each worth If- when used as directed. Fill in 
the coupon and send now, with a 9- cheque or 
postal order. 

COODMANS INDUSTRIES 
LIGHT SOLDERING DEVELOPMENTS LTD.. 

BELLI11TGyr -.LEE:. 

r 
Please write your name and address in block capitals 

NAME 

ADDRESS 

HOME RADIO LTD, Dept. PW, 187 LONDON RD., 
MITCHAM, SURREY 

4 
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SINCLAIR 

UCO-6 
- the smallest 

set in the world 

TAKE IT 

WITH YOU 

EVERYWHERE 

Build it in an evening! 
This wonderful set is proving more and more the modern, 
personal way to listen to radio. It takes less space in your 
pocket than a box of matches, and has impressive power and 
selectivity. While you are enjoying using it, your MICRO -6 
will never interfere with the privacy of other people. Often 
you will find it giving satisfaction where no other sets can 
be used at all. Yet building this superb receiver is so easy. 
By following the well prepared instructions manual, success 
is assured even if you have never put a transistor set together 
in your life. So start yours today and have it for outdoor 
days to come. 

FULL SERVICE FACILITIES 
AVAILABLE 

995 

SIX STAGE POWER AND SELECTIVITY 
Three Sinclair Micro -Alloy Translator, us seed Is a online 
8 -stage circuit as follows: Two stages of RF amplification are 
followed by an efficient double -diode detector which drives a high - 
gain 3 -stage AF Amplifier. Powerful A.G.C. ensures fade -tree 
reception from the most distant station, tuned in on the medium 
waveband. Everything including ferrite rod aerial and pill -aim 
batteries are contained within the elegant tiny white, gold and 
black case. Inserting the earpiece plug switches the set on. 

SIZE 14/5 x 13/10 M l/lira. WEIGHT - I oz. 
SELF-CONTAINED PLAYS ANYWHERE 
ANYONE CAN BUILD IT GUARANTEED 
BANDSPREAD FOR LUXEMBOURG, ETC. 

*Wonderful value for money, too I 

The Micro -6 kit include. special ferrite rod aerial. ready wound, now 
aiclor printed circuit hoard, ease, vernier dial and front panel lightweight 
earpiece, all components and instruction manual complete for 
MALLORY MERCURY CELL ZM.312 (2 needed), ea. 1/11. Pack of 6 
cell., 10/6 

59/6 
UNIQUE AMONG THE WORLD'S 

BEST HI-FI AMPLIFIER SYSTEMS 

® 20 WATTS R.M.S. 
OUTPUT 

COMPLETE with PRE- 

USES P.W.M. 

SIZE 81 x 3 x lin. 

Imagine an amplifier system small enough to go into a foolscap envelope 
yet which will give you more power and better quality than anything 
within £30 of its price, and you have the Sinclair X-20. It has special 
circuitry developed by Sinclair Radionics using Pulse Width Modulation 
that puts it years ahead in design and performance. When you havt built it, 
you use the X-20 as you would any other conventional high fidelity system. 
The X-20 manual included shows how any type of input can be matched to 

AMP the input for mono and stereo. You can build the X-20 is sa evening I 

PRIEF TECHNICAL SPECIFICATION 
12 Transistors Inc. silicon 
epitaxial planers 
Constant square wave amplitude 
Frequency response -20 to 
20,000 c/c f IdB 
0.1% distortion at 10w. R.M.B. 
Input sensitivity-lmV into 
5k a 

Complete kil 
of part. and 
.1-20 manual 

Signal to noire ratio-better 
than 70dB 
Output into 7.5 ohms -- 

20 watts R.M.B. made power 
15 watts R.M.B. continuous 

Output into 15 ohms - 
15 watts R.M.S. music power 
10 watts R.M.S. continuous 

Wide tolerance to load at output 

£7.19.0 
Rsodrhnih 89.19.6 
Maine po er unir 
to piva 36P. due. 84.19.6 

SINCLAIR RADIONICS LTD. 
CONIBERTON, CAMBRIDGE COM2T2)7,682 
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YOU ARE ALWAYS AREAl 

A GUARANTEED 
SINCLAIR 
DESIGN 

ASASEI.F 
CONTAINED 
POCKET Y.M 
RECEIVER. 

FULL SERVICE FACILITIES AVAILABLE 
TO ALL SINCLAIR CUSTOMERS 

The world's only 
pocket-size FM 
Tuner/Receiver 

ALL YOU WANT IN FM RECEPTION 
Once again Sinclair Radionics prove to constructors that very high standards 
of efficiency can be successfully combined with micro -techniques. The 
Sinclair Micro FM is an outstanding example. This tiny, professionally 
elegant set incorporates a number of advances over conventional practice 
to achieve amazing standards of performance. Despite its amazingly 
small size, this is a fully fledged 7 -transistor 2 diode FM superhet which has 
two outlets to enable it to be used both as a tuner for hi-fi or tape 
recorder and as an independent pocket receiver for personal listening. 
These are features co be found in no other set in the world. Pulse counting 
detection assures improved linearity and therefore better audio quality: 
low I.F. does away with alignment problems. Such is the sensitivity of this 
tuner that the telescopic aerial is sufficient for good reception almost 
everywhere. In styling, the Sinclair Micro FM is the most elegant, 
professional looking design ever offered co constructors, yet with all these 
plus features, this sat costs pounds loss, so that anyone can enjoy the 
advantages of FM to the full today. 

Hi-fi quality at a quarter the price! 

SINCLAIR MICRO FM 
7 TRANSISTOR SUPERHET FM TUNER /RECEIVER * TECHNICAL DESCRIPTION 

Seven transistor, two diode F.M. superhet- reproduced exactly ensuring highest 
The telescopic aerial is coupled to an R.F. possible audio standards. The signal is fed 
amplifier followed by a self -oscillating to the audio output socket for use with an 
mixer. Low I.F. dispenses with the need amplifier or recorder and also the re - 
for alignment, thereby enabling the ceiver's own audio amplifying stage for the 
constructor to use the set as soon as Micro FM to be used as an independent 
building is finished. A three stage I.F. amp- self-contained receiver. A.F.C., which 
lifter amplifies and limits the signals to "locks" automatically on to the station 
produce a square wave of constant voltage tuned in, makes tuning simple. THE 
which is fed into the pulse counting dis- SINCLAIR MICRO FM is housed in a neat 
criminator. This is converted to uniform plastic case faced by an elegant front panel 
pulses, the average output from which is of brushed and polished aluminium with 
directly proportional to the signal fre- spun aluminium vernier type tuning dial 
quency, so that the original modulation is to match. 

* NO OTHER SET IN THE WORLD HAS ALL THESE FEATURES .. . 

SSize -241z 114 z ein. plus aerial. 
Tunes from 88 to 108 Mcs. 
One output for amplifier, recorder, etc., 
and one for personal listening. 

e In neat black case with polished and brushed 
aluminium escutcheon and matching tuning 
control. 

e No alignment problems when built. 
SUPPLY VOLTAGE -9V from self-contained 
standard battery. 

"Superb tone and performance" 
"7ant ratting le ray but how pleased I am ett. the 

roped tone and peJoresanea of ,is Micro F.M. IS 

looke really projerrional." 
(Signed) 1).C.8., Nero Milton, Rosi,. - - 

SINCLAIR RADIONICS LTD. 

CONSUMPTION-5mA. 
e SENSITIVITY-Typically 3 microvolts. 

SIGNAL TO NOISE RATIO-30dB at 30 
microvolts. 
AUDIO FREQUENCY RESPONSE -10 to 20,000 
c/s _'. IdB. 
A GUARANTEED SINCLAIR PRODUCT 

COMPLETE KIT OF PARTS AND 
INSTRUCTIONS 

,£:'5.19.6 

Sinclair COMBERTON, CAMBRIDGE COMBERTON 682 
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Z.12 

A brilliant 
new hi-fi 

amplifier 

8 TRANSISTOR 
COMBINED 
AMPLIFIER 
AND 
PRE -AMP 

The smallest, most powerful yet 
Here is the hi-fi amplifier every constructor wants 
-very small, very powerful and of the highest possible 
quality. The Sinclair Z.12 meets all these requirements 
AND MORE to give you the most versatile, compact 
and dependable amplifier system ever. As only with 
Sinclair designs, the Z.12 incorporates its own special 
pre -amplifier to which you add whichever tone and 
volume control circuit suits you best. These are all 
shown in the manual included with every Z.12. The 
Z.12 achieves even greater versatility, since it operates 
efficiently from any power supply between 6 and 20 
volts, D.C. This makes it as attractive for use in car 
radios, guitars, P.A. systems, etc. as for the very best 
hi-fi it is designed for. In fact, the 2.12 is the ideal 
amplifier wherever the need is for great power and 
quality from the smallest possible unit. The Sinclair 
Z.12 comes to you ready built, tested and guaranteed. 

59/o. 
![. ady hail, and tested. 
sinclair Pa 
park for Z.12 E2.14.0 

USE THE Z. 12 
In a hi-fi system, 

mono or stereo 
With the Micro -6 

for a car or port- 
able radio 

With the Micro FM 
for high quality 
radio 

In a guitar 
For P.A., intercom, 

etc. 

A SUPERB SPECIFICATION ! 
8 Transistor high fidelity amplifier with pre -amp and 
ultra -linear class B output. Special H.F. transistors are 
used in orginal circuitry to achieve laboratory standards 
of performance. Generous negativo feedback ensures 
extra good quality. 

Frequency Response-I5 to 50,000 c/e f1dB 
Output into 8 ohms -12 watts EMS continuous sine wave 
(29 watts peak); 15 watts EMS music power (30 watt.. 
peak). 
Output Impedance-enitable for 8. 7.5 and 15 ohms 
speakers. Two 3 ohm speakers may be used in parallel. 
Input-2mV into 2% ohms 
Signal to Noise Ratio-better than 80dB 
Quiescent Current Consumption-15mA 
Power Supply --8 to 20V d.o. from power unit available 
or batteries. 
Ideal for 12V battery operation. 

THIS UNIQUE GUARANTEE COVERS 
ALL SINCLAIR PRODUCTS 
All purchases from Sinclair Radionies Ltd., Combertos,. 
Cambridge, are covered by this simple, straightforward guaran- 
tee. Should pou not be rsmpleelp satisfied with yon, purchase 
When you receive it from us, your money will be refunded in 
full and at once without question. 

USE THIS ORDER FORM FOR ALL 
YOUR SINCLAIR REQUIREMENTS 

GUARANTEE ORDER FORM 
To SINCLAIR RADIONICS LTD. 

COMBERTON, CAMBRIDGE 
Please send me 

for which I enclose Cash/Cheque/Money Order 

value L s d 

NAME 

ADDRESS 

PW 3-66 
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TAPE RECORDERS, 
TAPES, ETC. 

TAPE TO DISC Transfer, 45 rpm, 
18/-; %mirs LP, 42/-. S.A.E. leaflet. 
DBROY, 52 Hest Bank Lane, Hest 
Bank, Lancaster. 

SERVICE SHEETS 

SERVICE SHEETS for all makes of 
Radio and TV, 1925-1966. Prices from 
1/. with free fault-finding guide. 
S.A.E. inquiries. Catalogue of 6,000 
models 1/0. Valves, modern and 
obsolete, Radio/TV Books. S.A.E. 
lists. HAMILTON RADIO, Western 
Road, Bt. Leonard's, Sussex. 

SERVICE SHEET£, Radio and Tele- 
vision, 4/-, post paid. VBHT AND 
EMERY, 17 Hall;arth St., Dunham. 

SERV.DE !SWEETS, Radio, TV, 5,000 
modos. List 1/-. S.A.E. inquiries. 
TPILRAY, 11 Maulland Bank, Preston. 

SERVICE SHEETS (76,000), 4/- eaoh. 
Calleer+e welcome. Always open. 5 

South Street, Oakenshaw, Bradford. 

SERVICE SHEETS 
41- ea., plus postage 

We have the largest display of Ser- 
vice Sheets for all makes and types 
of Radios, Televisions, Tape Record- 
ers, etc., in the country. Speedy 
service. 
To obtain the Service Sheet you 
require please complete the at- 
tached coupon. 

Naine: -- 
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 
New 1966 List Now Available 

I also require list of Service Sheets 
at I/6. 
(please delete items not applicable) 

I enclose remittance of 

MAIL ORDERS ONLY Mar. PW 

RECEIVERS & COMPONENTS 

AVOMETE'R. ¡Model 7, £71101-: D.C. 
Avcsninor, 35/-; Avo Valve Tester. 
£4; Runbaken Insulation Tester, £2; 
Decede Resist. Box, 30/. 

£2. Yt OaaeiaDury 

RATES: I/4 per word (minimum 12 
words). Box No. 1/6 extra. 

Advertisements muet be prepaid and 
addressed to Advertisement addressed 

"Practical Wireless," 
rower Mouse, Southampton St., 

London %'.C.2. 

RECEIVERS & COMPONENTS 
(continued) 

TRANSISTORS, UNMARKED, UN- 
TESTED, 40 for 10/-, p. and p. 1/-, 
4 packets post free. Relays, thousands 
of types, special catalogue free. 
General catalogue of Mechanical and 
Electrical Gear, Tools, etc. (5,000 
items), free. K. R. WHISTON (Dept. 
PRW), New Mills, Stockport. 

MARCONI CANADIAN RECEIVER No. 52 
Shipping 
Amateur, 
A Broad- 
cast. Mag- 
nificent 10 - 
valve re- 
ceiver In 
three awn, 
eked wave- 
band. cov- 
ering 1.75- 
1 6 M c / s 
(19 - 170 
metres), 
p l a . i 
valve cry- 
stal call - 

beater employing dual crystal to provide marker 
check at 10.100-1000 he/e. One RP and two IF 
stages. Other refinement.: valve, HT, and Signal 
check meter. Internal 31e. speaker and two H/ 
Phone outputs with ,witched control. RP -AF 
Gain, Noise Limiter, Filter, EEO, Heterodyne pitch 
control. Wide and Narrow Bandwidth Man or 
AVC on OW & ST. Feat and Slow taming with loch. 
Additional 06C Tuning (pine A mine). Bins 
16 x 14 x loin. Fully tested and working. A.C. 
Malin 000/240.. 514. Carr. 61. 

1s 48 GROIIRD-STAT]OB comprising Receiver, 
Transmitter and 12v. D.C. Power Unit. 587.10.0. 
Oser. ¿2.10.0. (Mainland only). 

WHEATSTONE BRIDGE 

O.etre Zero 
Galvanometer 
Sealed 20-0-20 
211n. movement. 
2.5 mA. full cale 
deflection, 3 etud 
switch controle 
0-10, 0.100 ohms. 
0.101. Complete 
In carrying ease 
with instruction.. 
461., Pat 6/-. 

4 VALVE 4 WATT AMPLIFIER 

"C" Core transformers 
A.C. Maim 110/230 volts 
600 ohms of high imped- 
ance input. Output 3 or 
600 ohm. (state choice) 
Controls: On/Off ewitcb 
(lain control. Indicator 

I ght Valve inspection panel. 19 z 7 x 71a Brand 
New In maker's carton, 79/8, Carr. 10/.. 

TELESCOPIC AERIAL MASTS. Tubular steel 
copperleed, spray finish, ring cam looking on each 
section provides for full or any height required. 
Suitable all fixings and base location.. Bottom 
section 1lln. diameter. 20ft. (4 section) Closed oft. 
Sin.' Weight 161b. 58/, Carr. 51- 34ft. (6 aectionl 
Closed Eft sin. Weight 2nlb. 78/- Carr. 5/ - 

Further height by adding 3-4ft. Whip welions 13/6 
Carr. 4/-, Special price for quantities. 

ROTARY TRANSFORMER. 12v. D.C. Input, 250v. 
D.C. output at 125 mA. Sise 34 x Olin. Brand new 
17/6. P. A P. 5/-. 

R.F. ANTENNA TUNER (A.T.II.) Calibrated ale. 
Ideal 160/80/40 metre.. Limited number only. 
Brand new with )ostn,ctione. 17/6. P. A P. 7/6. 
Complete list of other bargains 1/-. S.A.E. all 
enquiries. Credit Terms Available. 

A. J.THOMPSON (Dept P.W.) 
"EILING LODGE" 

OODICOTE. RITCHIE. HERTS. 
Phone: 000100TE 848 

RECEIVERS & COMPONENTS 
(Continued) 

"MEATH KITS " can now be seen in 
London and purchased on easy 
terms. Free brochure. DIRECT TV 
REPLACEMENTS LTD., Dept. PW7-9. 
126 Hamilton Road. West Norwood, 
5.5.37. GIPsy Hill 6166. 

19 SETS (A sets complete) with 
Power Packs, Control Box and all 
Connectors, tested and working R 
and T, £0110/ plus 35/- carriage and 
packing. Sets only, £4, 20/- c. and 
P. Head Sets, £1. 46 SETS, new, 
unpacked, complete with 2 Head 
Sets, Connectors, Haversack, £61101-, 
carriage 17/6. WALDEN, Main Road 
Garage, South Green, Billericay, 
Essex. 

R & R RADIO & T V SERVICE 

Dept. P.W. 
MARKET STREET. BACMP, LANCS. 

Telephone 463 
SALVAGE VALVES Tooted before despatch 

OF13 4(6 U329 6l- PL36 61- 2eP4 S/S 
6L18 4/6 10P14 51- P182 8/6 309'76 6/- 
51,80 1/8 209'5 6/6 11801 7/6 PCC84 4)- 
RCC82 Si- 30P 7/- 109'1 1/6 PY61 81S 
ECLeo ale 6F15 5/- 10P2 6/8 U301 S) - 
30F5 6l- EB91 11- 30n.1 6/- 10P13 6/8 
PL38 6/- EENI 61- PY32 6/- 2OD1 8/- 
PCF80 4/- 6130L2 4/- 604GT 6/- 30P12 6/- 
PL81 5/- 20P3 6/- 651 8/4 PY63 61- 
PZ30 Si- SOPL1 41- BY86 4/ - 
Speakers. Es -TV. SW. round 6 a 41e., S/S; Wen 
round, a/-; poet 2/-. 
Lim Output Trande iwal available. BtUM wt 
model No. 
Turret Tuners. 8/., poet 2/-. 
Sean Coil., ete. Quote set model No. with all en- 
quelee and B.A.E. for prompt reply. All good. 
subject Ic..atlefaction or money refunded. 

SILICON PLANAR Transistors, 18V, 
200mW, 100ntA max, ßm150 to 300. 
NPN at 6/6, PNP at 7/-. Brand new. 
"By Return " service. ELECTRO - 
VALUE, 6 Mansfield Place, Ascot, 
Berkshire. 

DIRECT TV REPLACEMENTS LTD.. 
largest stockists of TV Components 
In the U.K. Line Output Trans- 
formers, Frame Output Transformers, 
Deflector Cobs 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. 

16 TRANSISTOR PRINTED CIRCUIT 7.6771 

Components Fer the above as touows:- 
6 transistor printed circuit 1/9. 2iin. speaker 
618. Ferrite block 11-. Edge volume control 
D.P.5K. 1/8. 1F. and One. coils (set of 4) 6118 

cet. Slide switch D.P.D.T. 1/-. Ganged eon- 
denerr 6/-. P.P. output transformer 7/6. 
I lrirer transformer 7/8. Circuit 118. 

All the above made .peeially and 
ready for assembly. Any item 
supplied separately. Add 1/6 

P. A P. when order lose than 101-. 
OLEVELEYS ELECTRICAL ENGINEERING Ce. 
Rolmefleld Av., Cleielese. Er. Elaakpool 

37'6 
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RECEIVERS & COMPONENTS RECEIVERS & COMPONENTS 
/continued/ (continued) 

SPEAKER REPAIRS, canas fitted. 
Satisfaction guaranteed. L. S. 
REPAIRS, Pluck,ley, Ashford. Kent. 

CANADIAN MARCONI 52 ItECEI1'ERS 
1.75 to 16 Mcls as previous adverts, £10.10.0 
or with 5E12 Power unit tor 230v. A.C. 
£13.10.0, both carriage paid. Handbooks 
with circuit, 5/-, leaflet S.A.E. 
LOUDSPEAKERS 101n. 3 ohm in wood 
case. Case soiled, 600 ohm Line Transformer, 
251- carriage paid. 
RELAYS 100 volts D.C. Coil, S/P 5 amp 
contacts, normally closed, 5/. post paid. 
POCKET WATCHES Ex-Governmeat 15 
Jewel Swiss movements, 50/- plus Reg'd. 
Post. 2/6. 
(Carriage charges apply to England and Wales 
only). 

Telephone: 'Worthing 9097 

40/42 PORTLAND 
'ROAD: WORTH/NG 

A.I POST FREE BARGAINS 
Stock clearance of reclaimed valves 
530 
EB41 
EB91 
EBF80 
ECC82 
ECF80 
ECL80 
EF42 
EF80 
EF85 
EIAS 
KTS3C 
KT36 
KT61 
1.68 
N37 
FCF80 

3/- PCL82 
1/9 PCL83 
9d. PEN46 
3/6 PI.83 
2/9 PL82 
4/3 P1,83 
1/6 PY31 
2/9 PY32 
9d. PESO 
4/6 PY81 
4/8 PY82 
2/8 PZ30 
3/8 T41 
2/9 U31 
1/6 U281 
8/- U329 
2/- 1.11141 

4/-:ÚF42 1/9 10C1 7/- 
8/3 LTCH42 6/- IOC2 3/9 
1/9 UI.46 6/6 10P13 3/9 
2/6 263 8/- 10P14 3/9 
2/-Z66 8/6 12.5.1.17 5/- 
2/- 6F1 1/- SODI 1/9 
1/3 eF13 2/9 20F2 4/3 
4/6 6F14 2/9 20P1 2/6 
1/6 MI5 8/- 201'3 3/- 
1/9 61,1 3/9 30F5 4/6 
1/86L18 3/-30F1.1 3/9 
1/9 6L19 12/6 30PL1 3/9 
4/6 61.020 4/8 301.12 3/9 
2/8 6N7 7/- 185 BT 7/6 
8/9 6P25 8/9 PCC84 4/- 
8/6 6P28 4/6 KTW63 2/- 
2/6 6/30L2 2/9 KTZ68 3/6 

EF80 6/- doz. ECL80 12/- doz. PCF80 18/- doz. 
E391 5/- doz. PY82 1S/- doz. PIA3 18/- doz 

A.I RADIO COMPONENTS 
14 The Borough, Canterbury, Kent 

VALVE TESTER I-177 
Latest Release of this wonderfully made Amerlran 
Valve Teeter, using a well waled meter Reading 
(Red) Replace (Green) Good- aleo 0-3000, 0-6000, 
0-15000 microhms for the measurement of Mutual 
Conductance of Valves, Noise Test. Gas Test, 
a Top cap lead for the use of Testing Transmitter 
Valves with anode Top Cape, Test for Cathode Ray 
Indicator Valves LT Voltages: 1.1. 1.5 2, 2.5, 3. 

4.3, 5, 8.3, 7.2, 10, 12.0, 25 35, 50, 75, 117 volts. 
In small case 5l' z 154' a 84' with carrying handle. 
Circuit, Instruction Book and Valve data. In very 
good order 212.10.0 poet 7/6. This unit has a Supply 
Voltage of 110v, A.C. Therefore an Auto Trans- 
former is required. We can supply at 10/-. 

lOIIN'S RADIO 
Old OD.op, Whitehall Road, DOiddegtoo, BradMM 

SHORT OF MONEY? Turn your 
relays and contacts into cash. SAE 
for details. 1:2, Groby Road, Glen- 
fleid, Leicester. 

FOR SALE 

MORSE EASY ! 
The Famous RHYTHM RECORDED 
COURSE cuts the practice time down 
to an absolute minimum. 

One student, aged 20, took only 13 
DAYS, and . another, aged 71, took 
only 6 WEEKS to obtain a G.P.O. 
Pass Certificate. If you wish to read 
Morse easily and naturaly please 
enclose 8d. in stamps or two inter- 
national reply coupons 1or lull 
explanatory leaflet to 
G3CHS, 05 Greed Ln., Purley. Surrey. 

STOCK of Modern Radio Components 
for disposal, suitable for person 
opening shop/mail order business. 
Box No 61. 

SPECIAL OFFER 

I watt S.T.C. 300 me/s N.P.N. 
Silicon Planar, 100% Transistors 
limited stocks. LI for 6. 

31- each. 0C44, 0C45, 0070, 
0071, 0081, 0081 D, 0C200, 
GETI6, GET20. 

4f- each. AFI 14, AFI 15, AF 116, 
AFI 17, 0C170, 0C171. 

5f- each. OCI39, OC140, GET7, 
GET8, GET9, XCI41, BY100, 
OA2I I. 

SUN SOLAR CELL KITS 
24 page Booklet on Experiments 
inc. 4 Sun Solar Cells I I /- set. 

G.P.O. DIAL TELEPHONES 
201- each. 351- pair. 

Send 6d. for full lists:- 
inc., S.C.R., Zeners. 

CURSONS 
78 BROAD STREET 

CANTERBURY, KENT 

SPECIAL OFFER 
GEVAERI IAPE. New Boxed, 1ÿ, 
660I1. with oi.,I, and Leader lapes, 9/ - 
or 0 for 50/-. 
GRUNDIG MAI _ Transistor Pre -amps 
tor Tape Nlunitoriug or Microphone 
Boosters, 57/6. 

LIST PRICE 4 GNS. 
LEE ELECTRONICS 

400 Edgware Road, Paddington 5521 
Send for Free /.i.a)s Retails of above 

240veD ELECTRIC POWER 
CO= from 12,01 CAR BATTERY 

AMERICAN DYNAMOTOR UNIT 
Iep 121. oeleo 216,2Sle. n ISO is 220 srdu 

Perfect lar nnolelos. P011111 10015 and ill 
IIn111a) AC/DC RECTUM. IOUIPMIIt. inn 
01111hí 1,5.113. Prim e5nrll e2014e1 heq 
1101 duped melodl III 11111Dtlelltl anllf 

Ieoh SCIENTIFIC PRODUCTS, CLIOILITI Wm 
W 

IIA113IERITE 
HAMMER PATTERN BRUSH PAINT FOB 

PANELS AND BOXES * THE PA'I l'ERS 18 IN THE TIN * 
ALL YOU DO IS BRUSH IT 014I 

21 oz. tine 8/6 4 gallon 35/- 
1 pint 7/6 1 gallon 681- 
1 pint 16/- (sent by road) 

Carriage: Orders up to 5/-. 9d; up to 10/- 1/91 
over 10/- 2/9. 
Colours: Blue, Silver or Metallic Black. 

Return of post service, Mon. to Fri 
From your component shop or direct from the 
manufacturer: 

FINNIGAN SPECIALITY PAINTS (PW) 
Mickley Square, Stocksfeld. Northumberland 

/'hone: ötoekedeld '2200 

ELECTRIC SOLDERING -IRON 

FANTASTIC 
BARGAIN OFFER 

Lightweight Pistol Grip handle 
40 watt. 240/250v. A.C. Solid 
copper bit. Detachable handle 
forms cover for Iron when not In 
use. With 44ft. Safety 3 -core 
flex. Indispensable for 
every home handy- ONLY 
man. A boon to model 

9/ô makers and a necessity v 
for every wireless en- 
thusiast. Offered to P & P 
you at this new amaz- 1/- 
Ing price. 
C. H. SERVICE (Dept. P.W.) 

Lusted Hall Lane, Tatsiteld, Kent. 

METAL WORK 

METAL WORK: All types cabinets, 
chassis racks. etc., to your specifica- 
tions. PHILPOTIIS METAL WORKS 
LTD., Chapman St., Loughborough. 

YUKAN 
SELF- SP IM 

GET THIS AIR DRYING 
HAMMER FINISH NOW 

8o Professional ... the YUKAN aerosol way/ 

YUKAN Aerosol spraykit contains 16 gee, line quality durable easy Instant spray. 
No stove baking required. Available In Grey, Blue, Gold, Brome, at 14/11 at our s 
counter or 15/11 care, paid, per push-button cell -spray can. SPECIAL OFFER: 
1 can plus optional transferable snap -on -trigger handle (value 5/-) for 18/11. 
Choice of 13 self -spray main colours and primer (Motor car quality) also available. 
Please enclose cheque or P.O for total amount to: 

YUKAN Dept. P.W./1 307a Edgware Rd., London. W.2. (closed Than hear... 
open all day Baturdaya.) 
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WANTED 
WE BUY New Valves and Transis- 
tors. State price. A.D.A. MANU- 
FACTURING 00. 116 Aitfreton Road, 
Nottingham, 

URGENTLY WANTED: New, Modern 
Valves, Transistors, Radios, Cameras, 
Tape Recorders and Tapes, Watches, 
Tools, any quantity. S. N. WI.LLEI'FS, 
16 New Street, West Bromwich, 
Staffs. Tel. 2392. 

DAMAGED AYO METERS wanted, 
Models 7 and 8. Any condition, Any 
quantity. HUGGEITS LTD., 2-4 
Pawson's Road, West Croydon. 

A PROMPT CASH OFFER for your 
surplus brand new Valves and 
Transistors. R.H.S., Beverley House, 
Mannválle Terrace, Bradford 7. 

WANTED: Purchase or loan 
Instruction Manual Erskine 13 
Oscilloscope. TAYLOR, Wellwood St., 
Muirtirk, Ayrshire, 

WANTED 
VALVES ONLY 

Most be new and boxed 
Payment by return 

WILLIAM CARVIS LTD. 
103 North Street, Leeds 7 

MISCELLANEOUS 

CONVERT ANY TV SET into an 
Oeat77s cope. Diagrams and tnstruc- 
tfOos 12/6. REDMOND, 42 Doan 
CXc a, portaladoa Sussex. 

Dow to zee eteod.ed 0.12.0. type telephone. 
In a tee wy mamas with folly automatic 
+Melee. May be wed op to I mil« apart 
moires only deaderd twin lead from Auto- 
VeiL Pap te ennistrinet. Debark end circuit 8/8 r peg& 

7ab4 e lee nest three be tea Mae fully auto - 
an* 8Nephoae eminent Ideal to rent or ill to 
..bemire inelarten, amor eta. U.e, standard 
0.12.0. type beiphoar. fall details, diagrams 
aseo YeYesilme WI ter peerage. 

PA>t!lID6D TECHNICAL PUBLICATIONS 

Dep. IL ma Hart Rd. Tbmdedey, B..m. 

ELECTRONIC MUSIC? 

Shen how about making yourself an 
electric organ? Constructional data 
available-fun circuits, drawings and 
nobeel It has 5 octaves, 2 manuals and 
pedals with 24 stops-uses 48 valves. 

With 1ts variable attack you can play 
Caaaslte and Swing. 
Writ* NOW for free leaflet and further 
detail* to C. & S., 26 Maude Street, 
DarUvatos, Durham. Send 3d. stamp. 

SITUATIONS VACANT 

TV AND RADIO: A.M.I.E.R.E., City 
and Guilds, ELTS.B. Cert., etc., on 
" Satisfaction or refund at fee 
terme. Tbousafkds aR passes. For 
details ad Exams. and Home -training 
Cotuaes (including practical appara- 
tus) Sa all braulyee c2 Radio, TV 
sad 16-etasnfa write for d56 -page 
handbook - PREIS B .E.T. (Dept. 
-Un air de me'* Lana, London, 

SITUATIONS VACANT 
(Continued) 

RADIO AND TV Exam. 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 
fromBRITISH NATIONAL RADIO 
SCHOOL, Russell Street, Reading. 

A FULL-TIME TECHNICAL EXPERI- 
ENCED SALESMAN required for 
Retail Sales. Write, giving full 
details of age, previous experience 
and salary required, to the Manager, 
HENRY'S RADIO LTD., 38 Edgware 
Road, London, W.2. 

A.M.I.Mech.E., A.M.I.E.R.E., City and 
Guilds, G.C.E., etc. Become a Tech- 
nician or Technologist for high pay 
and security. Thousands of passes. 
For details of Exams. and Courses in 
all branches of Engineering, Building, 
Electronics, etc., -write for 156 -page 
handbook -FREE. B.IE.T. (Dept. 
1691(1, London, W.8. 

EDUCATIONAL 
RADIO OFFICERS' training courses. 
Write Principal, Newport and Mon- 
mouthshire College of Technology. 

TRAIN FOR SUCCESS 
WITH ICS 

Study at home for a progressive 
post in Radio, TV and Electro- 
nics. Expert tuition for I.E.R.E., 
City & Guilds (Telecoms and 
Radio Amateurs') R.T.E.B., 
etc. Many unique diploma 
courses incl. Colour TV, Elec- 
tronics, Telemetry & Com- 
puters. Also self -build kit 
courses-valve and transistor. 
Write for FREE prospectus and find out 
how ICS can help you in your career. 

ICS, DEPT. 541 PARKGATR'ROAD, 
LONDON, S.W. II. 

EDUCATIONAL 
(Continued) 

RADIO OFFICERS see the world! 
Sea -going and shore appointments. 
Trainee vacancies during 1966/67. 
Grants available. Day and Boarding 
students. Stamp for prospectus. Wire- 
less College, Colwyn Bay. 

CITY AND GUILDS (Electrical, etc.) 
on " Satisfaction ar refund of fee " 
terms. Thousands of passes. For 
details of modern courses in all 
branches of Electrical Engineering, 
Electronics, Radio, TV, Automation, 
etc., send for 156 -page handbook- 
FREIE. B.I.E.T. (Dept. 16831). 29 
Wright's Lane, London, W.8. 

BOOKS & PUBLICATIONS 

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. 

SURPLUS HANDBOOKS 
19 set Instruction Handbook .. 8/8 P.P. 6d. 
1155 Instruction Handbook 8/e P.P. Bd. 
C.R.100/5.28 Receiver Handbook 8/11 P.P. 9d. 
52 set Instruction Handbook . b/- P.P. 6d. 
H.R.O. Instruction Handbook 8/8 P3. 6d 
48 set Welkte Talkie circnit and 

notes 8/e P2. ed. 
88 set Wehrle Talkie Inetrectba 

Handbook ., 6/- P.P. Bd. 
R.107 Instruction Handbook 6/- P2. 8d. 
88 set Welkte Talkie Instruction 

Handbook 8/8 P.P. 64. 
Wavemeter Clans D Instruction 

Handbook (all model.) .. 8/8 P3. eel. 

Frequency Meter BC221 Inetruo- 
tan Handbook 3/8 P.P. 6d. 

12 set Circuitdetaile and Note... 8/8 P.P. Bd. 

RF unit 26 Cireult Diagram tad 
Detail. 1/8 P.P. ea. 

Amplifier A1184 Ohm&'Diagram 
and Detail 1/9 P.P. ed. 

Tranmitter 11154 mode.) 
Circuit Diagram and Details .. 2/- º2. ed. 

A.E.88D In truction Handbook.. 1A/-P.P.1/6 
Resistor Colour Code Indicator. 

Indiat 
ag anse 

tes the valor of . re.ls 
P.P. 8d. 

All mall order. to: 

INSTRUCTIONAL HANDBOOK SUPPLIES 
Dept. P.W.7, Talbot House, 28 Talbot 9eedem, 

Ropndhay, Leeds 8 

City and County of Bristol Education Committee 

BRISTOL TECHNICAL COLLEGE 
CAREERS IN RADIO AND RADAR 
Marine Radio Officers 

2 -year, full-time course for young 
men aged 16 upwards; leading to 
Ist and 2nd Class P.M.G. Certifi- 

cates and B.O.T. Radar Mainten- 
ance Certificate. 
Conversion Course (2nd Class to 
Ist Class). 
R.T. Courses (for Full or Restrict- 
ed Licence). 

Licensed Aircraft Radio 
Engineers 

2 -year, full -time course for 
A.R.M.E. Licences, categories A & 
B, and 6 months' courses for 
Radar Rating in association with 
above. 

Training given on the latest types of Marine and Aircraft Equipment 
in the newly equipped Laboratories at 

THE SCHOOL OF MARINE RADIO AND RADAR 

For details write to: 
THE REGISTRAR 

BRISTOL TECHNICAL COLLEGE 
ASHLEY DOWN, BRISTOL 7 
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SOUND RECORDINGS 

A UNIQUE TAPE BUY! Top brand 
7in., 2,400ft., 25/-; 5.tin., 1,200ft., 15/.. 
P. and p. 1 at 2/-, 2 at 2/9, 3-6 at 3/6. 
Bargains in all sizes. S.A.E. for list. 
E. C. KINGSLEY AND CO. LTD.. 93 
Tottenham Court Road, London, W.I. 
EUSton 6500. 

2 METRES 4 
The thrills of VHF Amateur Radio! 
Complete Kit, 70-150 Mc/s, costs only 
42/8 (by post, UK, 3/3 extra) also now 
at+aflal)le, new transistor Short -Wave 
kit model TR2 10-180 metres, ideal for 
beginners to Ham radio via simplified 
"Easy -Build" step-by-step instructions 
from 79/6. Write today enclosing a 
stamped addressed envelope for litera- 
ture and full details. Overseas en- 
thusjacts note we despatch to all parts 
of the world -local stamp OK for liter- 
ature. "GLOBE -KING" (Regd) precision 
standard products tried and trusted by 
Amateurs everywhere. 

JOHNSONS (Radio) 
St. Martins Gate, Worcester 

DIGITAL COMPUTER 
A simple digital Adder/Subtractor using ewitdh- 
so and lampe only. A fascinating demonstration 
of Binary arithmetic. Full circuit, wiring dia- 
gram and notes on the Binary system, 8/6. 
NOUGHTS AND CR088E8 IL4.01111413 Uses 
standard miniature switches and lamp. only. 
This machine cannot be beaten. Full ohcmlt 
wiring diagram and Instructions, 818. 

1% High Stability ReesMiw 
t watt 1%, 2/- each. Full range 10 ohms to 10 
Meg. Many arterial values for meter multiplhu, 
etc. m stock. 

1% Wirewound Re.l.tor. 
1% 1 watt, 1 ohm to 5K, 3/-; to 20K. 4/8; 4% 
add 8d. Your value wound to order. Shunte 
down to 0.1 ohm. 
High Resistance Phone., 10/-, poet 1/-. 
100 Resistors, 1, 2 and 5% resorted, p/0. 
signal Injector Kit, 10/-, poet 11-. 

PLANET INSTRUMENT CO. 
35 (W) DOMINION AVENUE, LEEDS 7 

EXPRESS 

PADGETTS RADIO STORE 
OLD TOWN HALL 

LIVERSEDGE, YORKS. 
Telephone: Cleckheaton 2866 

Mark 3 18 Set Receiver. 4 valve battery 
Superhet, 6-9 Mc/s, clean condition, 12/6, 
P. & P. 5/-. 
New Boxed Tube Unit CR100, Complete 
with two small CRT tubes VCRX393 and 
VCRX298, plus 21 small valves and 0-1 meter. 
Relays removed, 57/-. carriage 10/-. 
Meters removed from 18 Set TX, perfect 
0-500. microamp, 8/6. P. & P. 1/3. 
Bush 12in. TV24C. 13 channel. Complete and 
tested with good tube. only wants cleaning, 
55/-, carriage 10/-, G.B. 
171n. 13 channel TV Sets. Untested but 
complete, 501-, carriage 12/-. 
Reclaimed Tubes. Six months' guarantee. 
AW43/80, 30/-4 MW43/80, 30/-; MW43/89, 30/-: 
CRM172, 30/-; CRM142, 17/-; 121n. tubes, 
10/-; 17in. tubes perfect but without 
guarantee, 17/- each. Carriage on any tube 
in G.B., 10/-. 
Scope Tube removed from units, DG7-5 
2.51n., perfect condition, 30/-. Post 4/6. 
New JAP earpieces complete with lead and 
plug, 3 or 5mm., 1/11 post paid or 20/- per 
dozen. 
New 121n. Speakers with built-in Tweeter, 
3 or 15 ohm, 28/8, post paid. 
Perfect Speakers, Ex -TV Sets, 81n. round 
6/-. Pont 3/-: 7 x 4 Goodman and R/A, 5/-, post 
2/9; Rola 6 x 4, 3/-, post 2/9; 61n. round and 
51n. round, 3/- each, post 2/9 or 8 for 20/-. post paid. 

VALVE LIST 
Ex equipment, 3 months' guarantee 

EL91 1/6 20P1 4/- PCC84 4/- 
ELM 2/- 20P4 8/6 PCL82 5/ - ELM 51- 13801 8/6 PCL85 5/- 
ECC81 3/- U281 5/- PL38 4/- 
ECC82 3/- U282 5/- 12AT7 3/- 
EY51 2/6 13329 5/. 6C13/31/6 
EY86 5/- KT36 5/. R18 3/6 EBF80 4/6 6V6GT 4/- hRP12 1/6 
EB91 9d. 823 1/6 50 for £1 
ECC83 4/- 6K25 5/- 807 5/- 
EL38 5/. 8P25 3/6 EF50 1/- EF91 9d. 6134 5/- Dos, ß/- 6F1 1/- PY33 4/- EF80 1/6 
6F14 5/- PY80 3/- Doz. 10/- 
6F15 5/- PY81 3/- 8K7 113 
1002 5/- PL38 8/6 Doz. 10/- lOFl 1/- PL81 4/- 6V8 1/9 lapin 5/- PL82 3/- Doz. 18/- 
0P14 5/- PL83 3/- 8K8 

2003 

4)P3 

2/- PY82 3/- 

4/ PZ30 4/- 1325 
Doz. 18/- 

- 
All valves post paid 

New Valves, Cartons damaged by fire and 
water: PY33, 8/-; PL36, 6/- PCC84, 5/6; 
PCF80, 5/6; ECL80, 3/6; ECC82. 4/3; ECC8.3, 
5/-. 

ELECTRONICS 
CROYDO , SURon E Y 

FOR THE FOLLOWING BRAND NEW UNITS 
AMPLIFIERS -AND TUNERS 

TRIPLETONE HI-FI MAJOR .. .. .. 12 watt 
TRIPLETONE CONVERTIBLE ......5 watt ., 
TRIPLETONE GEMINI STEREO .. .. 5 watt 
TRIPLETONE FM TUNER .. 
LINEAR DIATONIC.. .. .. .. .. 12 watt .. 
LINEAR CONCHORD .. .. .. .. 30 watt 
LEAK TL12 ., .. 14 watt ,. 
IL,EEAR VARISLOPE PRE -AMP .. ., 

att 
LEAK TROUGH LINE 3 FM TUNER .. 

w 

QUADSTEREO/MONOi5 watt 
PRE -AMP - QUAD 

LOUDSPEAKERS 
GOODMANS AXIETTE 8in. .. .. .. 6 watt .. .. 
GOODMANS AXIOM 10in... .. .. .. 10 watt 
GOODMANS AXIOM 201 15 watt .. 

BAKERS SÉLIIURST' 3 or II ohm 
STALWART 12íu. .. .. .. 15 watt .. .. 
BASS GUITAR 121n. 'Group 25' .. .. .. 25 watt .. .. 
BASS GUITAR 'Group 35' .. .. .. .. 35 watt .. .. 
BASS GUITAR 'Group 50' .. ., .. .. 50 watt ., 
STANDARD Heavy Duty 121n. .. ., .. 20 watt .. .. 
BASS Heavy Duty 12in. .. ., .. ,. 25 watt .. ., 
AUDITORIUM 15 .. .. 35 watt .. -. RECORD PLAYERS 
GARRARD MODEL 1000 4 -speed MONO .. .. .. .. .. 
GARRARD MODEL 2000 MONO.. .. .. .. .. .. .. 
GARRARD MODEL 3000 STEREO .. .. .. .. .. .. 
GARRARD MODEL 401 .. .. .. .. .. .. 
GARRAR]) MODEL LAI$I .. .. .. . 
GARRARD AT6 TRANSCRIPTION MONO .. .. .. .. .. 
GARRARD MODEL ATM .. .. .. .. .. .. .. .. 
GARRARD MODEL A70 .. .. .. .. .. .. .. .. 
GARRARD SRP 10 ,. 

. DeJtt)lyed fide U.B. 3.A.&. enCWf100 

.. .. £15.1&8 
.. .. 26.19.8 
.. .. £15.15.0 
.. .. 215.14.6 
.. .. £6. 6.0 

.. £12.12.0 

.. £18.18.0 

.. 218.15.0 
.. .. 215.15.0 
.. .. 233.12.0 
.. .. £31.14.8 
.. .. £22. 1.0 

.. .. £10.15.0 

.. .. £8.18.6 

.. .. 218.18.0 
.. .. £7. 7.0 
.. .. £12.12.0 
.. .. £18.18.0 

.. .. £6.19.8 

.. £7.15.0 

.. . £10.10.0 
.. £29.10.0 

.. .. £24.10.0 

.. .. £9.17.8 

.. .. 211.15.0 
.. .. 218.10.0 
.. .. £4.19.6 

'INCREASE YOUR EARNING 

POWER AND JOB SECUR- 

ITY WITH ONE OF THESE 

LOW COST COURSES 

NEW. No. 500 RADIO AND 
TELEVISION COURSE 75/. 
ore at last ne your opportunity to own a most nom. 
pote course at a very modest costi This expanded 
course which now Includes television ae well as radio 
repair training could get you started on a whole 
new career! 
The Radio Section of the county was ORIGINALLY 
DEVELOPED BY THE RADIO TECHNICAL 
INSTITUTE, while the Television Sevicing Course 
has formed the basic of Instruction provided by one 
of the world's largest television and electronic, 
Israel 
Compare. lesson by lesson with some course. coating 
ten times as much! You save because you receive 
all the lesson. at one time and are not required t, 
purchase equipment you may not need. 
The lessons are crystal olear. practical, easy to matter 
and use. Early lessons make fundamental. clear even 
to the beginner, while other lessons will give you the 
Practical know-how o an expert! 
The new 500 Radio & Television Course consists o' 
332 large quarto size pages 01 instruction, hundred. 
of illustrations. We positively guarantee that yo, 
will he delighted or your money refunded! 

NEW. No. 600 RADIO -TELEVISION 
ELECTRONICS COURSE 85/. 
Thls is really big value in home training. Similar In 
detail. to the above courees excepting that you get an 
extra 56 pages of instruction making a total of 407. 
quarto else pages. Hundred. of illustration.. Inclu- 
des all the usual subject. plus Radio Transmitter 
Circuits. Electronic Test Equipment, Thyratron 
Tubes, Inter-Communiratore, Sound Level Meters 
Servicing Printed Circuits and many more Waller 
Items. The course could be your Isst step into th, 
fascinating world of electronlral 

No. 400. ELECTRONICS COURSE 45/- 
A coruplete home -study course of 35 lessons. Coasters 
of 210 large quarto size page. of imtrttctioa. Comes 
complete with instructor's notes and teat queeUons. 
This is a modern course that teaches without retort- 
ing to comic strip method.... Thousand. of readers 
of tills magazine have taken this comae and enjoyed 
every minute of it . . Why not you? Clip thm 
coupon for your free trial otter nowt 

UNCONDITIONALLY GUARANTEED TO 
GIVE COMPLETE SATISFACTION 
Any course Sul satisfactory may he returned within 
Hi ,lays post-paid for null rel,md or credit of the pur 
.lase price. 
IF YOtI SEND CASH WITH ORDER WE WILL 
INCLUDE A FREE BOOK worth 4/6 to 5/4 it 
bought separately. By sending cash you reduce 
book-keeping and other costs which we pass back to 
you. But you must include cAah at the time of order 
to get this special offer' 

* FREE TRIAL OFFER * * * s 

PAY ONLY 5/- per week if you wish. 
To, SIM -TECH TECHNICAL BOOKS DEPT. 6,4 
Grater's Mill, West End, Southampton, Hants. 

Please send the courses I. have etrcluo 
No. 500 No. 000 No. 40t 
If not delighted I may return any book poet -pall 
without further obligation on my port. Otherwise I 

will pay cash price or 5i. weekly 101- fortnightly 
commencing not later than 10 days after delivery 
I am over 21 years of age. (H under 21 parent. should 
place order.) 
1 1 enclose cash to the mum of g 

I understand you will refund thie money if I au 
not 100% initialled and I return the book within 11 
days. 
Please send me the free bookie) I have ticked 

Oscilloscope Book Electronic Gadget. Book 
Traneietor Book p Radio Instrument Book 

Name 

Address 
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BARGAIN OFFER CORNER 
MAINS TRANSFORMERS 

Semi -shrouded drop thro' type. Pri. 200. 220, 
240v. Sea. 250v. } wave at 70mA and 6.3v. at 2 
amp. cit. 

PRICE 11 " P. A P. 3/-. 
Stark also 8 z 2} e 16in. 

PRECISION 6 -MINUTE DELAY ACTION SWITCH 
Clockwork actuated. Made by Smiths. Separate 
switcing actions at intervals up to 6 mine. Each 
.witch action designed for current loading up to 15 
amps. at 250 volte. Suitable for photographic timer, 
sequence switching operations, etc. etc. Brand new 
and unused units offered at a fraction of their true 
value. OUR PRICE ONLY 10/- each. P. & P. 1/6- 
(3 or more post free). Special quotations for quantity. 
HEAVY DUTY NON -INDUCTIVE D/P MICRO 
SWITCH. Conservatively rated 10 amps at 250v. 
Standard one -hole dying. Body eize 11 o } x lin. deep 
unes terminals A/- each. P. ei P. 11- (6 or more pmt 
free). 
NEON A.C. MAINS INDICATOR. For panel mount- 
ing, cut out size 14 z I z lin. deop ins. terminal. 
White case with lens giving brighter light. for rosins 
200/250v. 2/6 each P.P. 6d. (e or mate post free). 
VYNAIR AND REXINE SPEAKER AND CABINET 
FABRICS. Approx. 54ín. wide. Usually 35/- yard. 
OUR PRICE 13/6 per yard length. P. 6 P. 2/8 (min. 
one yd.) S.A.E. for eamplen. 
ACOS CRYSTAL MIKES. High imp. For desk or 
hand use. High sensitivity 18/6. P. 6 P. 1/6. 
ESL CRYSTAL STICK MILE listed at 40/-. OUR 
PRICE 18/6. P. R P. 1/6. 
T.C.C. SUPPRESSOR CONDENSERS. 250v. A.C..002 
+ .005 e .1 ln tubular cas in. long z lin. dia 2 for 
E/-, poet free. 
TRANSISTOR DRIVER and 0/P TRANSFORMERS. 
(Tapped 3 ohm and 15 ohm output). Plus 4 suitable 
Transistors giving approx. 1 watt output 15/-. 
P. I P. 2/6. 
SANG .0006 TUNING CONDENSERS. 2{in. h. º 
7{tä. 4. z 15lä w. with bullt-ln trimmer. 4/8. P. & P. 
2/-. 
MATCHED PAIR OF 24 WATT TRANSISTOR 
DRIVER AND OUTPUT TRANSFORMERS. Stack 
elm 1{ e 14 e fin. Output trans. tapped for 3 and 16 
ehm output, 10/- pair. P. & P. 2/, 
BRAND NEW PLESSEY. 12v. 4 -pin non -sync. 
vibrators. Type 12 1.48D. ONLY 8/6, P. A P. 1/6 ea. 
TWIN TELESCOPIC AERIAL. Comprising two 
11 -section heavily chromed rode. Closed 121n. each 
extending to 821a Completely adjustable from 
antfeal to horlauataL Supplied eomplete with nul- 
esemi mounting bracket, coax lead and plug. 
Suitable for F.M. or TV, 32/8. P. e P. 2/-. 
4 -WAY NON -TANGLE TELEPHONE CABLE. 
Larose sprang beck coil type, entends 121n. to 6ft. 
oemsief. 'Me :abbe.. bolds, 4/6 each P. I P. 1/6. 

SPECIAL BRAND NEW 
TRANSISTOR BARGAINS 

>rl' 14 (Matched Pair) 15/-; Vi5/10p, 10/-; 0071 
8/-; 0076 8/-; AF117 7/6. 
Net of Mallard 6 transistors 0044, 2-0045 OC81D 
matched pair 0061 26/-, ORP12 Cadmium Sulphide 
oat 10/0. 

EDISWAN äAZDA 
í1A101 5/6; YA103 6/6. 
LF.L Pack: 1-P%A102 Mixer; 3-PZA101 I.F. 
Amp. (Zunle. 0044 and 0045) 10/6 
B.P. f Pack: 2-P%Á101 LP. 1-PZA102 Oec. 
1-P16,109 Mixer 12/8 
LFA Pack: Concerting of PXB118 Driver Matched 
pale. 21171 mounted complets with heat sinks 
(Equiv. 0081D and 0081) 1218 
ALL TRANSISTORS POST PEEL 

SPECIAL OFFER OF LEADING 
HI-FI MANUFACTURERS SURPLUS! 
7-10 watt OUTPUT TRANSFORMERS to match pair 
ofECL86'e fa posh -pull to 3 ohm output. ONLY 11/- 
P. L P. 2/6. 
7-10 watt ULTRA LINEAR OUTPUT TRANSFORM- 
ERS to match pair of EC182'e In push-pull to 8 ohm 
output. ONLY 15/-, P. A P. 2/6. 
SPECIAL MAINS TRANSFORMERS to match either 
1 slas above. Tapped primary. Secondary 250v. 
3.mÁ hail vim and air. 9 amps ONLY 12/8, 
P.. P. NA. 

SPECIAL HARVERSON OFFER ! I ! 

BRAND NEW HEAVY DUTY 12iä SPEAKERS 
Neepmee 45 0/.-13 Kc/e. 14in. voice coil. Available 
M 3 or 1.5 ohms. Guaranteed full 16 watts British 
Ming. Heavy cast aluminium trame. These are 
emrent production by world famous maker and as 
they are offered well below Het price we are not 
permitted M disclose the name. LIMITED NUM - 
BHA ONLY. UNREPEATABLE at 69/6 P. a P. 
1/. Al.. 23 watt Guitar Model avallabäe at 8(í.1r0. 
AM el watt OMMr Model 89.8.0. 

BRAND NEW 3 OHM SPEAKERS 
610... 12/8; 64th. 18/-; Sta, 81/-; 1010. 26/-; 12in., 
27fß; almi 15 ohm 80/-) 101n. x 610., 28/-. E.M.L 
13{ s dim 0.Y high flux caracole magnet 42/-; 15 
dam 48/-. P. a F. 6b.. 2/-; 84 sua Ol .. 2/8; 12 0.2d 
1215 3411 R mrkm. 

4 -SPEED PLAYER UNIT BARGAINS 
All Brand New in Maker's Original Packing 

SINGLE PLAYERS 
GARRARD SP25 De Lure.... £12.10.8, Carr. 5/6 
B.S.E. 017 with unit mounted pick-up arm. 

24.18.8. Carr. 5/6 
KILL with unit mounted pickup arm. 

£4. 9.8. Carr. 5)6 
AUTO CHANGERS 

LATEST B.B.R. UA25 Super Slim mono. 26.2.6 
B.S.R. UA15, £8.19.6; B.S.R. UA16, £6.19.8 
GARRARD ATO.... 29.10.0 Carr. 6/6 on each. 
All the above units are complete with tit, mono 
head and sapphire stylii or a be supplied with 
compatible stereo head for 13ä1i cutra. 

SPECIAL OFFER 
of the famous COLLARO STUDIO 
4 -speed Semi Transcription Auto 
Changer Units. 200/250v. A.C. Really 
heavy duty motor and robust mechanism. 
Designed and built for life long service. 
Stereo wired. Supplied complete with 
mono cartridge and stylii. Offered at Bar- 
gain Price of E5.12.6. Carr. 716. Stereo 
version E6.12.6. ALSO small number of 
GARRARD Autoslim Changers, with 
plug-in head complete with Mono cart- 
ridge. To clear at E5.10.0 each or with 
Stereo cartridge 1216 extra. Carr. 616. 

NEW CARTRIDGE BARGAINS 
ROSETTE STEREO 105 CARTRIDGE. Stereo/LP/ 
78. Complete with two sapphires. Original list 
price 67/9. OUR PRICE 24/-, P. & P. 1/-. 

ACOS GP67-1 Mom complete. List price 21.1.0. 
Our price 18/6. P. & P. 1/, 

3 -VALVE AUDIO AMPLIFIER 
MODEL HA34 

Designed for Hl -FI 
reproduction of 
records A.C. Maine 
operation. Ready 
built on plated 
heavy gauge metal 
chassis slue 7{in. 
w. x 4lm d. x 451n. h. 
Incorporates ECC83 
EL84, EZ80 valves. 
Heavy duty double - 

wound mains transformer and output transformer 
matched for 3 ohm speaker, separate Bees, Treble 
and volume controls. Negative feedback line. 
Output 44 watts. Front panel mn be detached 
and leads extended for remote mounting of Con- 
trols. The HA34 has been specially designed for us 
and our quantity order enables us to offer them 
complete with knobs, valves DAs GLOP. 

& 
P. 

etc. wired and tested for only iff 4! 

TYPE HSL 'FOUR' 
AMPLIFIER KIT 
3 VALVE 4 WATT 
USING ECC83 
EL84, EZ80 
VALVES 
for AC mains 200/ 
240v. 

Special features in- 
e.nded: 

Heavy duty double -wound mains transformer 
with electrostatic screen. Separate Bass, Treble 
and Volume controls. giving fully variable boost 
and cut with minimum insertion loss. Heavy 
negative feedback loop over 2 stages ensures high 
output at excellent quality with very low distor- 
tion factor. Suitable for me with guitar, micro- 
phone or record player. Provision for remote 
mounting of controls or direct on chassis. All 
this builds onto a chassis size only 71 in. widen 41n. 
deep. Overall height 4510. All components and 
valve. are brand new. Very clear and concise 
Instructions enable even the inexperienced ama- 
teur to construct with 100% success. Supplied 
complete with valves, output transformer (3 ohms 
only), screened lead, wire, nuts, bolts, solder eta 
(No extra. to 

buy). in e./ P. 
PRICComprehensive 

circuit diagram, practlo t layout 
and parta list 2/6. (Free with Kite). 

This kit although similar in appearance to HA34 it 
employs entirely different and advanced circuitry 

STEREO AMPLIFIERS 
Incorporating ! Et 1,50, and I 1.25(1 heavy duty 
double -wound ul'ks transformer. Output 4 watts 
per channel. Full tone and volume controls. Abaco 
lutely complete. 

BARGAIN PRCE 

£4.19.611%¡6 
SUPER DE LUXE version of above incorporating 
ECL86 valve separate bass and treble controls 
and full negative feedback, 8 ges., P. & P. 6/6. 

QUALITY RECORD PLAYER AMPLIFIER 
A top-quality record player amplifier. Size lin. w. x 
24in. d. x m. h. This amplifier (was used in a 
29 an. record player) employs heavy duty double - 
wound mains transformer. ECC83. EL84 EMI) valves. 
Separate bass, treble and volume controls. Comp- 
lete with output tranafome matched for S ohm 
speaker. Ready built and tested. 

PRICE 69'6 P. & P. 4/9. 
ALSO AVAILABLE Mounted on board with output 
transformer and bin. speaker ready to fit into 
cabinet below. PRICE 89/8, P. & P. 5/9. 

QUALITY PORTABLE R PLAYER CABINET 
Uncut motor board. Will take above amplifier and 
B.B.R. or GARRARD Autoehanger or single Record 
Player Unit. Size IS a 14 s Clin. 

PRICE E3.9.6 Carr. 7/6 
HIGH GAIN 4 -TRANSISTOR 

PRINTED CIRCUIT 
AMPLIFIER KIT 

Type TA I 

Peak output in excess of 14 watts. All standard 
British components. Built on printed circuit 
panel size 6 x 3in. Generous size Driver and Out- 
put Transformers. Output transformer tapped 
for 3 and 15 ohm epeakere. Transistors (GETI14) 
or 81 Mollard 0081D and matched pair of OC81 o/ps 

9 volt operation. Everything supplied, wire 
battery, clips, solder. etc. Comprehensive easy 
to follow instructions and circuit diagram, 1/8. 
(Free with Kit). All parte mid separately. 
SPECIAL PRICE 45/-1P. & P. 3/-. 
Alm ready built and tested 52/6. P. 6 P. 3/-. 
A pan of TAl's are ideal for stereo. 

10/14 WATT HI-FI AMPLIFIER KIT 
A monacar 
al a plié r 
with an 
output of 
14 watts 
f rom 2 
EL84'. In 
push-pull 
Supe. rep- 
roduction 
of both 
music and speech 
with negli- 
gible hum. 
Separate inputs for mike and gram, all. w recorde 
and announcements to follow each other. Fully 
shrouded section wound output trans ormer to 
match 3-15 D speaker and independent volume 
controls and separate bass and treble e ntrols are 
provided, giving good lift and cut. Valve line-up 
2 EL84's, ECC83 EF86 and EZSO reetid tr. Simple 
instruction booklet 1/6. (Free with parts. 
All parts .old separately. 

£6.19.6ONLY 
P. & 

8!8 
P. 

Also available ready built and test..) con plate with 
standard input sockets. £8.15.0. P. & 1. 3/6. 
Carrying rase for above 28/8. P. & P. 7/'. 

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

Open all day Saturday Early closing Wed. I p.m. 
A few minutes from South Wimbledon Tube Station (Please write clearly) 
PLEASE NOTE: P. & P. CHARGES QUOTED APPLY TO U.K ONLY. P. t P. OVERSEAS 
ORDERS CHARGED EXTRA 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

SEE 
RIGHT 
HAND 
PAGE 
FOR 
MORE 
ITEMS 
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LATEST MODEL B.S.R. TU/I2 
4 -SPEED PLAYER 
AND PICK-UP 

ONLY 696 Can 

7M. Tin. metal turn- 
table. l.ow flutter 
performance. 200 
250 v. shaded 
pole motor with 
90 v. tap for 
valve heaters. 
High gain crystal pickup with 
turnover I.PI78 
head complete with sapphire styli. 

HARVERSON'S F.M. TUNER Mk. 1 

F.H. 
tuning 
head by 
famous 
maker. 

Guar- 
anteed 
nnu-drif t 

Per- 
meabill 
ty tuning 

Fre 
quency coverage 
88-100 Mc/e. 

Balanced diode output. Two I.F. stages and 
discriminator. Attractive inaroon and gold 
dial (7 x Ain. glass). Self -powered using a gond 
quality mains torn former and valve rectifier. 

Valves used: ECC85. two EF80's and RZ80 
(rectifier). Fully drilled ehasste. Size of com- 
pleted timer 8 x F e 3jln. All parte sold separat' 
sly. Set of parte if purchased at one time 65:19.6. 
plus 8/8 P. A P. and Ins. Circuit diagram and ln- 
structions I/O post free. Mark II Version an above 
but complete with magic eye, front panel and 
brackets. 66.12.6. P. 8 P. 8/6. 
Mark III Version as Mark I but with output stage. 
(ECL82) and tone control 67.7.0. P. A P. 816. 

SPECIAL PURCHASE! TURRET TUNERS 
By famous maker. Brand new and unused. Com- 
plete with PCC84 and PCFRO valves 34.38 Mole IF. 
Bi cuits for Channel 1 to 5 and 8 and 9. Circuit 
diagram supplied. ONLY 25/- each. P. a P. 310. 

GÖELER F.M. TUNER HEAD 
88-100 He's 10.7 Melo L.P., 15/-, plus 2/- P. A P. 
(ECC83 valve, 8/6 extra). 

6 TRANSISTOR AND DIODE 
SUPERHET 

A first-class 2 waveband transistor superhet. 
Printed circuit panel (size SI n 2 in.). 3 pre - 

aligned IF transformers. High -gala Ferrite Rod 
Aerial. All First -grade transietorz. Car aerial 
winding. Pueh-pull output. All parte sup- 
plied with simple instructions. All parts sold 
separately. Het of parts If purchased at one time 
ONLY 64.5.0. P. de P. Dpi (('!nuit diagram 0i.. 
Free with set of parts.) 

35 OHM SPEAKERS 
Suftabtr/or air adlh s',, ,,poaru bien 
replacement for most pocket portables, 8/6: 
3fln. 12/6; 7 x 4in. 21/-; P. et P. 2/ per speaker. 

Portable CABINET 
Size approx. 96 x 61 z afin. Suitable for above 
using Aihn, speaker. 25/-. P. h P. 2/8. 

COIL AND TRANSFORMER SET 
FOR TRANSISTOR SUPERHET 

3 IF transformers one oscillator coil one driver 
transformer and wound Ferrite serial (med. long 
and car aerial coupling), 32/6 complete poet 2/.. 
6 transistor urinted cireolt board to match 8/6. 
Pout 11-. Circuit diagram 1/6 extra. 

QUALITY PORTABLE 
TAPE RECORDER CASE 

Brand new and unused. Beautifhlly made and 
expensively finished in dark grey heavy grade 
reline. Satin chrome metal grille front and 
chrome fittings. Speaker aperture 9 x 41n. Overall 
else 151 w. x 15 d. x 7+in. h. Will take any standard 
tape deck or single record player. Limited number 
only. Worth at least 65. OUR PRICE 49/8. 
P. A P. 5/-. 

TAPE DECKS 
B.B.H. MONARDECK. Single speed, 321n. per sec.. 
simple control uses Olin. spool.. 66.16.0, pita 7/6 
caree. and im. 

LATEST COLLARO MAGNAVOX 
'363' TAPE DECK DE LUXE 

Three speeds, 2 track. takes up to Tin, ,poolc 
10 gat. p)ue 7/6 arr. and ins. (Tapee extra OP 
both.) 

4 Harverson Surplus Co. Ltd. 

Magnificent 'Continental' Stereophonic 
Radiogram Chassis with piano key switches, 
built-in ferrite rod aerial. Complete with 
two IO" elliptical loudspeakers, plus a mono/ 
stereo 4 -speed autochanger. Complete 
£29.19.6. Chassis only 19; gns. 
Special terms available of E4.10.0 
deposit followed by 18 monthly pay- 
ment of E1.13.0 (total H.P. of £34.4.0)+ 
IS/ P. & P. Send £3 .3.0 now. 

IMPERIAL 
PWONI ()GRAM CHAS Gt. 

t ,.. -.--- .--".°": y. :.. . Kyeq 

The Imperial stereophonic 4 waveband 
chassis has the most advanced specifications 
yet offered in this country. There is a built- 
in ferrite rod aerial, seven piano key buttons. 
Long -Medium -Short and VHF bands. Com- 
plete with two 10' loudspeakers plus a 
mono -stereo 4 speed automatic record 
changer. Complete 393 gns. 
Chassie only 29; gns. 
Special terms available of ¿6.4.6 deposit 
followed by 24 monthly payments of 
f1.15.10 (total H.P. U9.4.4+ l7f6 P. & P. 
Send £7.2.0 now. 

Het ÊMJkRES,4 RADIOGRAM CHASSIS 

This fabulous 'Empress' H -Fi radiogram 
chassis is offered complete with IO' loud- 
speaker plus 4 speed autochanger. At 
only 23 gns. this is the bargain of the year. 
Chassis only 15; gns. 
Special terms available of £3.12.6 deposit 
followed by 18 monthly payments of 
(1.6.7 (total H.P. £27.11.0)+151 P. & P. 
Send E4.7.6 now. 
All Lewis. Radio equipment including valves are fully 
guaranteed Ìro Be yoarnd cheque or P.O. ywhe stocks last to Dt. P.36. 

E VAS RAOIO 100 CHASE SIDE, SOUTyGÁTE 

IOpJDO ', h'.14. Telephone: PAL 3733/9666 

SWLs SWLs SWLs SWLs 

Hark! 
Hark! 

-the DX is calling! 

Special RX tuner 
x 33` x 33' 

JOYSTICK 
Variable Frequency 

ANTENNA SYSTEM 
This revolutionary and pat peed meld 
system poeeeseee ths unique property al r 
even seepones over all frequencies bemuses 
1.480 Mc/e. 
Every JOYSTICK Aerial Syetes le eepplled 

uomplete 
with feeder and an aerial thatching 

nit. Jtt connect your RE-it is ready to go 
and giver. an unprecedented 'lift, to signal 
strengths especially for 'cliff' and 'cave' 
dwellers-EVEN FROM UNDERGROUND! 
Naturally the advantages of esbg the 
'JOYSTICK' 'up-in-the-eler w tree 
greater! 
4,000 Joystick aerial W over the world here 
already shown that this le We first mayor 
break -through for 20 years la the field of 
aerials. The performance for nab a ampaot 
unit 17.6' ssembled) le staggering. Ram the 
seept)8s have been convinced once they Nave 
understood the Male principles and have 
followed the simple 4me-up' Petrol 
given in the detailed instructions 

New Joystick Range 
There is now s whole new range of Joystick 
Aerial Systems-made to match your QTH. 
your rig and your pookeU The OYSTRMO 
cover OWL, T%/RI, indoor and outdoor 
mobile and even a new JOYMAOII Made 
only In the finest material. the SYSTEMS 
are reliable and permanent) Read MI about 
them In our new brochure- 
GUARANTEE: Partridge operate a rigid. 
100% Mobey Back Guarantee it yarn not 
completely eatlefedi 
Read teetimomale from all over the world! 
"Four different receiver' showed improved 
performance over a dipole' report. the 

S.A. C.Q. Magazine. 
'Excellent results, Australia, Ceyiea. South 
Africa at good strength although lately 
reception conditions have bees pose.' 
W. Cumming., Loeeiemouth, Scotland. 

READ ALLA ticket win bring 
you the new brochuree 

ABOUT IT! by ceterad post 

PARTRIDGE ELECTRONICS LTD. 
Caister House, Prospect Road, 

Broadstairs, Kent. Tel. TIIANET 62985 

NAME 

ADDRESS 

P.W. 
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r 

CHAS: H. 'YOUNG LED..; 

The Sensational 
ALL -TRANSISTOR! 

Communications Receiver 

EDDYSTONE 
ECIO 

for use in the home, caravan, car or boat, 
H.P. facilities. Only £48 Part exchanges. 

Write for brochure 

170-172 CORPORATION STREET 
BIRMINGHAM 4 

Telephone CEN 1635 

CHEAPERTHEDOZEN 
RED SPOT TRANSISTORS 9,_Doz. 
Audio Similar to 0071 
or I1- each+4d. postage Post 6d. extra 

WHITE SPOT TRANSISTORS.' 0,6 
Similar to OC45 
or 1/3 each -1-4d. postage. Doz. 

Post 6d. 

GERMANIUM RECTIFIERS ') / 
GJ7M 24v. ; Amp. 7 

Doz. 
or 2/6 each+6d. postage. Post I /- 

MINIATURE GERMANIUM DIODES 
61- Doz. Postage 6d. 

BYI00 SILICON RECTIFIERS78/_ 
800v. P.I.V. 500mA 

Doz. 
or 716 each+4d. postage. Post I/ - 

TANK AERIALS 
6 Section. Total length 10ft. 10in. 
Perfect for Vertical Aerial or Fishing Rod 

1016 each. 116 P. & P. 

YEROBOARD Now in Stock 
3fx Sin., 3(8 2- x 3áin., 31- 
x Sin., 5/2 3i x 3*in., 3/8 

Postage 6d. each extra. 

MAT TRANSISTORS 
MAT 100, 7/9 MAT 101, 8/6 
MAT 120, 719 MAT 121, 8/6 

Postage 4d. 

PETHERICK'S SUPPLIES 
Dept. P 

22 HIGH STREET, BIDEFORD N. DEVON 

Tel.: Bideford 3217 

GUITAR AMPLIFIERS 
with TREMOLO 

12 months' guarantee (valves 3 months) 
Five Jack sock- 
et inputs with 
tour separate 
mixing volume 
controls. High 
gain of 10 milli- 
volts makes it 
suitable for all 
types of guitars 
and micro- 
phones. Sepa- 
rate Bass and 
Treble controle. 
Master gain 
control. Trem- 
olo speed and 
depth controla 
Remote trem- 
olo switch sock- 
et. 7.6 and 15 
ohms outputs. 
30 and 50 
watt valves 

ECC83, ECC83, ELS4, EL34 C'L34. 15 watt valves ECC83, ECC83, 
ELS4 EL84, EZ81. Two extra valves ECC83 used in the tremolo circuit. 
Tremolo operates on one input only. Black and gold front panel (fitted 
tremolo type only at present) Chassis finished silver grey hammer. Cover 
with chrome handles 86/- extra. 
PRICES 
50 watt with tremolo £21.17.6 
50 watt less tremolo £19.10.0 
30 watt with tremolo £113.17.6 
30 watt lees tremolo 514.10.0 
15 watt with tremolo 018.17.8 
15 watt leas tremolo 
Add carriage 10/- any amplifier. Credit terms arranged. Descriptive 
leaflet free, stamp appreciated. Suitable speakers, Baker. 12' Guitar Lb. 
6 rya. Baken 16' ºcoop 60 L& 5 ties. Cartage tree. 

Orb with ceder any, nand se O.O.D. 'lea trade as export" 

STROUD AUDIO 
CASHES GRIM ROAD, STROUD, ºLºg. STROUD 78$. 

ABC's OF 

ELECTRONIC ORGANS 
For everyone interested in electronic 
organs. Includes fundamentals of music, 
mechanics of organ playing, how to 
choose an organ ... plus electronic 
organ circuitry, maintenance and 
troubleshooting. 

by N. H. Crowhurst 
161- Postage If - 

ELECTRONIC GUITAR AMPLI- 
FIER HANDBOOK by J. Darr, 241-, 
Postage, (- 
UNDERSTANDING LASERS & 
MASERS, by S. Leinwoll, 1316, postage, 
1/, 
PRACTICAL TRANSISTOR SER- 
VICING, by W. C. Caldwell, 241-, 
Postage, 1/, 
TRANSISTOR RECEIVERS AND 
AMPLIFIERS, F. G. Rayer, 301-, 
Postage, 1/, 
BUILDING & USING SOUND 
MIXERS, by R. E. Steele, 301-, Postage, 

AMATEUR RADIO CALL BOOK 
1966, R.S.G.B., 61-, Postage 9d. 
MOTOROLA SEMICONDUCTOR 
CIRCUITS MANUAL, 161-, Postage, 

COMPLETE CATALOGUE I1 - 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

British and American Technical Books 

19-21 PRAED STREET 
LONDON, W.2 

Phone: PADdington 4185 
Open 6 days 9-6 pm. 

BBC2 (625 LINE) TV AERIALS 

Mast Mounting Arrays, 9 element 45/-; 
wide spaced high gain, 11 element 55/-; 14 
element 82/8. Wall Mounting with 
Cranked Arm, 9telement 60/-; wide spaced, 
high gain, 11 element 67/6; 14 element 
751-. Chimney Arrays Complete, 9 ele- 
ment 72/-; wide spaced high gain, 11 ele- 
ment 80/-; 14 element 87/6. Loft Arrays, 
7 element 32/6; wide spaced high gain, 11 
element, with Tilting Arm, 62/6: 14 ele- 
ment 70/-. All high gain units have 
special Multi -rod Reflector. Low loss 
co -axial cable 1/6 per yard. UHF tran- 
sistor pre -amps from 75/-. 

BBC ITV F.M. AERIALS 
BBC (Band 1). Tele- 
scopic loft 21/-. External 
SID 30/-. 
ITV (Band 3). 3 Ele- 
ment loft array 25/-. 5 
element 35/-. Wall mount- 
ing. 3 element 35/-. 5 
element 45/-. 
Combined BBC/ITV 

.. Loft 1+3, 41/3; 1+5 48/9: 
Wall mounting 1+3 56/3; 
1+5. 63/9; Chimney 1+3. 
63/9.1+571/3. 
VHF transistor pre -amps 
from 75/-. 

F.M. (Band 2). Loft S/D 12/6. "H", 30/- 
3 element. 52/6. External units available. 
Co -ax cable 8d. yd., Co -ax plugs. 1/3. 
Outlet boxes 4/6. Diplexer Crossover 
Boxes. 12/6. C.W.O. or C.O.D. P. & P. 4/6. 
Send 6e1. stamps for illustrated lists. 
K.V.A. ELECTRONICS (Dept. P.W.) 

27 Central Parade, New Addington 
Surrey 

LOD 2266 
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Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
iä 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- 
tronic Courses, administered by our 
Specialist Electronics Training Division- 
the B.LE.T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
promotion in one year. 

SATISFACTION OR 
REFUND OF FEE. 

Whatever your age or experience, you cannot afford 
to miss reeding this famous book. I! you are enrnint 
less than £I0 a week. send for your copy 01 
"Rit LNEERING OPPORTUNITIES" today-FREE, 

WHICH IS YOUR 
PET SUBJECT? 

Mechanical Eng., 
Electrical Eng., 

Civil Engineering, 
Radio Engineering. 
Automobile Ens., 
Aeronautical Eng., 
Production Eng., 
Echlin Plastics, 
Draughtsman:sip, 

Television. eta. 

GET SOME 
LETTERS AFTER 

YOUR NAME! 

A.M.I.Meeh.E. 
A.M.LC.E, 

A.M.I.Prod.E. 
A.M.I,M.L 

A.1.0.3. 
B.Sc. 

City & Guilds 
co. Cert. of Education 

Eta., etc. 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. 344B), 29 Wright's Lane, London, W.8 

PRACTICAL 

EQUIPMENT 
Basic Practical and Theore- 
tic Courses for beginners in 
Radio. T.V., Electronics 
Etc., A.M.LE. R.E., City & 

Guilds 
Radio Amateur', ram 

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

Practioal Radio 
Radio & Television Sent hag 

Practical Electronics 
Electronics Engineering 

Automation 

INCLUDING 
TOOLS! 
41411..,1r 

TSe speciali:« Eles- 
tronies Dév alais of 

NOW offers you o 
al laboratory train- 

ing of home with 
practical equipment. 
Ask for dernite 

F3.I.E.T. 
SCHOOL OF 

ELECTRONICS 

POST;6O(/POMA/OW f 
Please send me your FREE I56 -page 

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

NAME 

ADDRESS 

SUBJECT OR EXAM 
THAT INTERESTS ME 3448 

THE''B.1.E.; ~ THE LEADING-;INSTITUTE.OF ITS KIND IN THE:.ORLD 

BULK BUYING enables us to otter you this 
month wonderful bargains at prices you can 
afford. 

BATTERY ELIMINATORS fall 9 volts). 
The 'Quanta' battery eliminator le a neat little 
unit that may be used as a substitute for a PP3 
battery or where a low current 9v. supply is re- 
quired. Made to sell at 20/. plus. our price is 
more than value for money. 
a) Quanta-to replace PP3 battery. ONLY 10/8, 
plus 1/- P. A P. 
b) Eagle -Model LA -8P with self contained pilot 
lamp, ONLY 23/8. plus l/- P. a P. Suitable for 
ro of transistor radios. 
ei Norman-the timid ersatile eliminato of 
this sizevet ,nadeava,lable to the public, re 
places PP3. 4.7 and 9. Uses double wound main 
transformer for maximum safety and yet is 
virtually the same size as a PPS batety. Handy 
power supply for the home constructor and at 
ONLY 29/6, plus 2/6 P. R P. 

AERIALITE WIRE (insulated) Buy at old 
prices whilst stocks last. 
25ft. coil 1/5 50ft. cob ,. 2/8 P. & P. ffd. 

PRINTED CCT. BOARD HITS The most com- 
plete kit on the market at this low price. Inc- 
Iudm everything you will need to produce your 
own professional style of circuit boards. Inc- 
ludes 6 x 4in. Copper laminated board. Wonder- 
ful value at 17/6, plan 1/6 P. A P 

EAGLE I.P. TRANSFORMER AND COIL KIT 
H-402. Complete set of min. I.F.'s, slab aerial. 
one. coil. Tuning cap., and dial for std. BTr. 
radio. Supplied with S/ht. cat.. ONLY 24/6. 
plus 1/- P. S P. 
The 'PARDO' All purpo.e IA plug is a useful 
item to have In the workshop or home. It is a 
spring loaded-instantly adjustable 2 -pin plug 
to suit all British and Continental sockets. 
List Price. 756-OUR PRICE 8/-, plus Od 

RRMPrrq"R: 
40THWELL ELECTRIC 
IUPPLIES(Glasgow) LTD. 
54 EGLINTON STREET, 
GLASGOW, C.5. 
Member of the Lander Group 

is at your ,li.),usai whether you are a personal 
or mail order customer. Use our FREE ADVIS- 
ORY SERVICE by writing, or 'phoning 
OOUth 2904.-Trade enquiries welcomed. 

NEW VALVES! 
Guaranteed Set Tested 

24 HOUR SERVICE 
1115. 1S5. 1T4, 3S4, 3V4, DAF91, DF91, DK91, 
DL92, DL94. SET OF 4, 14/-. 
DAF96, DF96, DK96, DL96. SET OF 4, 23/6. 
1125 4/- EB91 1/9 PL36 8/6 
1S5 3/3 EBC41 8/3 PL81 6/6 
1T4 1/9 EBF80 5/9 PLO2 5/- 

4/3 EBF89 5/9 PL83 5/11 
5/- ECC81 3/3 PL84 6/- 
1/3 ECC82 4/6 PY32 8/8 
3/3 ECC83 4/6 PY33 8/6 
5/6 k.CC85 5/3 PY80 4/9 
3/- ECF82 5/9 PY81 5/- 

11/- ECH35 5/9 PY82 4/9 
11/- ECH42 7/9 PY83 5/3 
10/6 ECH81 516 PY000 5/11 
13/- ECL80 5/11 U25 8/- 
11/6 ECL82 6/6 1.726 8/8 
9/3 ECL86 8/- U191 9/6 

EF39 3/6 U301 10/6 
EF41 5/9 U801 14/6 
EF80 4/3 UABC80 5/- 
EF85 4/8 UAF42 8/11 
EF86 8/6 UBC41 8/- 
EF89 413 UBF80 5/6 
EF91 2/9 LBF69 5/9 
EL41 7/- UCC84 7/11 
EL84 9/8 UCC85 6/- 
EY51 5/11 UCF80 8/3 
EY86 516 UCH42 71- 

Z 40 5/6 UCH81 B/- 
EZ80 3/9 UCL82 7/- 

8%6 
5/6 

6%4 

34/9 

3V4 
6K7G 
6K8G 
6Q70 
Svio 
E/C2 
2GL1 
20P3 
20P4 
20P5 
30FL1 
30L13 9/9 
30PL13 10/- 
35L6GT 5/6 
CL33 8/8 
DAC32 8/9 
DAF91 3/3 
DAF98 5/11 
DF33 7/6 
DF91 1/9 
DF96 b/11 
DK32 7/- 
DK91 4/- 
DK92 7/9 
DK96 8/3 EZ61 4/3 UCL83 
DL33 6/6 PCC84 5/8 UF41 
DL35 4/9 PCC89 9/6 1.7F89 
DL92 4/3 PCF80 6/3 UL41 
DL94 5/- PCF82 5/9 UL84 
DL96 5/11 PCF805 8/- UY41 
DY66 6/3 PCL82 6/3 ÚY85 
DY87 Blé PCL83 SIg W77 2/- 
EABC80 5/8 PCL84 7/6 Z77 2/9 
Postage on 1 valve 9d. extra. On 2 valves or 
more, postage 6d. per valve extra. Any 
parcel insured against damage in transit 

6d. extra. 
Office address, no callers. 

GERALD BERNARD 
83 OSBALDESTON ROAD 

STOKE NEWINGTON 
LONDON N.16 

£711910 
Solve your communlen 
ties problema with tin' 

new 4 -station Translator Intercom system (1 Masi, 
and 3 Subs), in deluxe plastie cabinet& for desk or 
wall mounting. Cali/taikilbten from Master to Subs 
and Subs to Master. Operates on one 9v. battery. 
On/of switch- Volume control. Ideally suitable for 
O®oe, Factory Workshop, Warehouse, Hospital, 
Shop, etc-, to keep instant inter -departmental 
contacts. Complete with long connecting when and 
other accessories. Nothing else to buy. Post tree. 

Modernise your Office, Shop, Warehouse, Workshop, 
Surgery, Nursery and Home with this latest two -ways 
Transistor Intercom, consisting of two mite. Master 
and Sub, In strong plastic cabinets with chromium 
etanda. Elegantly designed for use a. two-way Instant 
communication system--call/talk/listen--between 
two persons anywhere Indoor, or outdoor.. Operate» 
on one 9v. battery. Complete with SOH. wire. 
Battery 2/-. Ready to operate. P. t P. 9/6. 

BATTERY ELIMINATOR & CHARGER, 27/6 
Use your Translator Radio or Intercom from dome 
tic A.C. mains and Charge dry battery PPS 0v. to 
boost battery's life many times- Unbeatable value. 
Save you pounds on batteries. P. a P. 11 . Com- 
plete with Plug, Lead and Snap cord. 
Full price refunded It returned In mm days. 

WEST LONDON DIREOT SUPPLIES IPW/111 
S C uclesti Place, West Ealing. London. 11.18 
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H' F 
EQUIPMENT CABINETS 

OF DISTINCTION 

Imperial 

Illustrated in this advertisement are 
two 

oins 
cnets from the Lewis 

Hadl Range.abi 

: These Cabinet% are fuel awe Of e 
really eztanaive range. 
Bach oneee oarefulloy made by British 
Orattsm and Suy conattuoted 
from the beet materndlials aysilahle. 
Fill in coupon below to obtain FRBR 
catalogue showing this wonderlia. 
range cd cabinets. 

Lowflex 

Fea THE NEW LEWIS I 

RADIO CATALOGUE I 

Designed to assist your choice of I 
Cabinet. 
The New Lewis Radio Cabinet Cata- I 
logue-the most comprehensive ever 
prepared. Sent absolutely FREE! 
Please send your FREE cabinet catalogue. I 

NAME I 

ADDRESS 

Capitals please 
(Dept. P.36) I 

1100 Chase Side, Southgate, London 
Tel: Palmers Green 3733 9666 

SHORT-WAVE EQUIPMENT of QUALITY 

H.A.C. SHORT-WAVE 
KITS 

H.A.C. were the original suppliers of Short - 
Wave Receiver Kits for the amateur con- 
structor. Over 10,000 satisfied customers- 
including Technical Colleges, Hospitals, 
Public Schools, R.A.F., Army, Hama, eta 

IMPROVED 1988 RANGE 

1 -Valve model CI", complete kit, Price 84/6 
Customers say; 'Definitely the beet one - 
valve B.W. kit available at any price'. This 
kit contains all genuine Short -Wave com- 
ponents, a drilled chassis, accessories and full 
instructions. Ready to assemble and of 
course, as all our products, fully guaranteed. 
FULL RANGE of other Mai still available 
including the lamoae model $', price 77/-. 
Before ordering call and inspect a demon- 
stration receiver or send for a descriptive 
catalogue and order form to:- 

"MAX.'" SHORT-WAVE PRODUCTS 

(Dept. P.W.), 44 Old Bond St.. London W.1 

WORLD RADIO & TV 
HANDBOOK 1966, 28/ - 

by JOHANSEN. postage 1/3. 

ABC's of Electronic Organs by Crowhurst. 
161-, P. & P. 1/-. 
Practical Transistor Servicing, New Rd.. 
by Caldwell, 24/-, P. & P. 11-. 
Electric Guitar Amplifier Handbook by 
Darr. 24/-. P. & P. 1/, 
Hi-Fi Year Book, 1966 by Miles Henalow, 
12/6, P. & P. 11-. 
Amateur Radio Call Book 1966 by R.S.G.B. 
9/-, P. & P. 8d. 
Transistor Pocket Book by Hibbard. 
25/-, P. & P. 1/3. 
Technical Topics by R.S.G.B., 10/ P. & P. 
I(-. 
Where possible 24 hours service guaranteed 

UNIVERSAL BOOK CO. 
12 LITTLE NEWPORT STREET, 

LONDON, W.C.2 
(adjoining Lisle Streets 

Trouble getting... 

LUXEMBOURG 
CAROLINE 
LONDON 

They're all yours for only 
39/6 with the 

FABULOUS DEWTRON WAVE TRAP 

lust place NEAR your Transistor port- 
able and BOOST all distant stations! 
Extend battery life! NO CONNEC- 
TIONS! Use in car INSTEAD of aerial. 

Send E2 (post free) 
Money -back guarantee (7 days) 

D.E.W. LTD., Dept. P.W. Ringwood 
Road, Ferndown, Dorset 

TEST METERS 

ll 

- 
1 

20,000 O.P.V. MODEL TP 58. Reads voltage up to 
1,000 D.C. at 20,000 ohms per volt and A.C. at 
10,000 O.P.V.; D.C. Current to 500mA; Resistance 
to 10 Mega.; Capacitance to 0.1µF; Decibels from 
-20 to +36. Size limn. x 59in. x Ilin., £6.19.8. 

2,000 O.P.V. MODEL TP 10. Reads A.C. and D.C. 
Volts up to 1,000 D.C. Current to 500mA; 
Resistance to 1 Meg.; Capacitance to 1µY; 
Decibels from -20 to +36; Output lack for 
Audio Measurements Size 39 x 5 x limn. 
£3.19.8. 

30,000 OHMS PER VOLT MODEL 500. Reads 
voltages up W 100° D.C. at 30,000 ohms per volt 
and A.C. at 15,000 C.P.V.: D.C. current to 12 
amps. Resistance to 60 Meg,.: Decibels from -20 
to +56; incorporates internal buzzer for audible 
warning of direct shorts and blocking condenser 
for A.F. output measurements. Size 3'/1,x6'/t, xliin., £8.19.8. 

20,000 OHMS PEE VOLT TESTMETER MODEL 
700- Reads A.C. and D.O. voltages up to 5,000. 
Altematmg and Direct Current up to 10 amps. 
Resistance up to 50 Megohme, Decibel» from -10 
to -4265. Internal banter for audible warning 
of short circuits or continuity and fitted with 
automatic overload protection for movement. 
Meter else 41 in. x 24ín., overall dimension 7lin. x 
51 in. x 31in. Has rigid handle which can be 
swivelled for use as a tilt support. ONLY 017.10.0. 

TRANSISTORISED TEST EQUIPMENT. Fully 
guaranteed, brand new. By NOMBREX: 150 
Kc/s. -350 Me/e. Signal Generator, £9.10.0. 
Rssstance-tàpacitance Bridge, 58.6.0. 1-15 volts 
D.C. Power Supply, 16.10.0. Audio Generator 
10/100,000 e/e. £16.15.0. Inductance Bridge, 
£18.0.0. 

VALVE VOLTMETER. D.C. Input Impedance 
11 Megohms. 7 Voltage ranges, D.C. to 1,500 A.C. 
to 1,500 R.M.S., 4,200 Peak to Peak. Resistance 
.2 ohm to 1,000 Megohms. Centre zero setting for 
receiver alignment. Complete with A.C./D.C. 
probe and leads. Full Illustrated details on 
request. ONLY £13.19.6 (Post 3/61. 

FREQUENCY METERS TYPE LM. Frequency 
range 123.30,000 kc;s. a 2 bands. This is the 
United States Navy Model of the well-known 
Belli Frequency Meter, but has many additional 
features which increase its usefulness. Voltage 
stabilisation circuits and Crystal control ensure 
extreme accuracy and in addition it is fitted with 
an Internal Modulation switch to allow use as a 
Signal Generator. Size only 8lin. x Bin, x 84in. 
ONLY £15. 

VARIABLE VOLTAGE TRANSFORMERS. Fully 
shrouded. Input 230 v. A.C. 50/60 cycles. Output. 
0-260 v. 2.5 amps. type £5.17.8. 5 amps. type £9. 
10 amps. type £16.10.0. 20 amps. type £32.10.0, 

STANDARD TRANSFORMERS 
Vacuum impregnated, interleaved E.B. screen. 
L uiveraal mounting. She 4in. x 34in. x 29 in 
.AI.L BRAND NEW 16/6 each. Foot 2/6. 
Type 1. 250-0.250 v. 80 mA., 6.3 v. 3 a. tapped at 
4 v. 4 a. 6.3 v. l a. tapped at 4 v. and 5 v. 2 a. 
Type 2. As above bet 350.0.350 v. 80 mA. 
Type 3. 30 v. 2 a. tapped at 12, 15, 20, and 24 v. 
to gis, 3-4-5-6-8-9-10 e. etc. 

HARRIS ELECTRONICS 
(London) LTD. 

138 GRAY'S INN ROAD 
LONDON, W.C.I. 

'Telephone: TL'/frainus 7937 
Please include carriage cost on ALL items. 

Trading hours 9 a.m.-6 p.m.. Monday-Friday. 
Closed Saturday. We are 2 mine. from High Hol- 
born (Chancery Lane Station) and 5 mina. by bus 
from King's Cross. 
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VALVES SAME DAY SERVICE 

NEW! TESTED! GUARANTEED! 

SETSIBS, 185, 1T4, 394, 3V4, 11.4F91, DF91, DE91, DLII, DL94. 
Set of 4 for 151-. DAF96. DF96, DIi96, OL96. 4 for 24/8. 

1A7GT 7187B7 7/9 843A2 5/95CC83 7;-G7.33 1218.TH223 6/6 
15501' 7/3 7C6 7/9 (.063 12/6 110(384 6/3 G 78 8/9 T188F 10/9 
1NSGT 7/9 7C6 5/9 A7.31 9/3 ECC85 5/8 ET81 6/8 U25 8/6 
155 4/9 757 4/9 B36 4/6 ECF80 7/8 311114 41- 1326 8/9 
184 4/9 7Y4 5l-CL33 9/61EUF82 6/- 118 6/8 U47 8/6 
18S 8199BW8 8/8CY1 12/6IEC:F88 10/9 PC97 5/9U52 4/6 
1T4 1/9 10C2 11/6 DAC32 7/8 ECH35 8/- PCC84 5/6 U54 8/9 

AS 8/9 10F1 9/9 DAF91 8/9jEC1142 8/8 PCC89 9/81378 8/8 
Q4 5/8 10LD12 7/8 DAF96 8/-;ECH81 8/- PCC189 9/- U19Il 9/9 
04 4/9 12AT7 8/9 DCC90 6/9 ECI.80 6/3 PCF80 8/8 U301 10/9 
V4 6/8 192.136832 8 4/9 DF33 7/9 ECL 6/9 PCF82 8/- U801 15/- 
1340 4/6 12A117 4/9 DF91 1/9 ECL88 8/8 PCP84 81- UABC80 5/9 
Y3GT 4/U 12A17 4/9 DF96 e/- EF39 3/9 

13 
PCF88 8/8 

UBC41UAP42 

7/9 
Z40/GT819 12K7CiT 8/8 DH76 3/6 EF41 8 PCF805 8/- BIB 

6/30L2 8/9 12590T 8/8 DH77 4/- EF80 4/9 PCL82 O/8 UBC61 6/3 
AL5 2/- 12Q7GT 8/8 1311111 12/6 EPOS 6/- PC3.83 818 UBF80 8/- 
.8.516 2/9 1950611 6/9 D532 7/9 EF86 8/9 PCL84 8/8 UBF89 5/9 
AQ5 4/9 "OLl 11/9 DE91 4/9 EF99 4/3 POL85 81- UCC54 8/ - 
ATO 4/- 20 95 10/9 13592 8/- EF91 2/9 PCL86 8/8 UCC85 6/6 
SAO 4/8 2uP4 18/6 01196 6/8 EF92 2/- PENA4 8/8 UCF30 8/8 
'11E6 4/3 20P5 1118 14L33 8/9 EF97 718 PEN383 9/8 UCH 42 7/8 
6B116 5/- 25L60T 4/8 DUS 5/- EF18S 6/9 PEN36C 15/- 
BJ6 5/8,251.340511/8 DL99 4/9 EL33 8/8 PFL200 17/8 UCL92 7/8 
BW6 7/9 25Z46 813 DL94 5/8 ELSE 11/9 P1,36 8/9 UCL83 9/8 

OCHO 8/8 20C18 6/- DL96 8/- EL41 7/8 PL81 6/9 111,41 6!9 
113 8/8 80E5 8/6 DY88 8/9 E1,84 4/6 FL82 5/8.13F42 4/8 
F14 9/- 30FL1 918 DY87 6(9 EL90 419 P183 8/-,UF80 6/- 
F23 9/- 30L16 10/8 EABC80 61- EL95 5/- PL84 818 U1489 5/9 

6570 1/8 30117 12/- EAF42 7/6 511180 5/9 F11400 141- UL41 7/8 
6580 4/8 30P4 18/6 E1341 4/- E3181 718PL801 7/6 UL44 15/- 
S9áT 7/6 30112 7/6 EB91 2/- E584 5/9 P125 7/9 UL44 8/8 
F26 9/8 30P19 18I8 EBC33 8/-.EM87 818 PTS2 819 UL84 6/9 
Q70 5/9 SOPL1 9/8 EBC41 8/8 EY51 el8 PY33 8/D UY4l 4/9 
81.7611 4(930PL1310/9EBF80 6(-1EY86 8/-PY80 5/3 U185 919 
Y60 8/8 30PL14 11/- EBF83 7I6IEZ40 613 PY81 5/3 VP4B 11/- 

03-6431` 618 35L64115 8/8 EBF89 5/9 F.7.41 6/6 PY82 5/-mr/6 3/6 
54 81835W4 416.ECY`A0 6/9 EZ90 4/- P183 5/9 W77 e/- 
SbOT 6/3 3524áT 418'ECC81 3/9 EZ81 4/6 P1900 8/8179 Mo 
id6 10/883KU 8/8ECCá2 4/9FW4/400613TH2IC 9/8277 8/9 

UCH 81 6/8 

READERS RADIO 
24 COLBERG PLACE, & 85 TORQUAY GARDENS 
STAMFORD HILL REDBRIDGE, ILFORD 
LONDON N.I6. STA 4587 ESSEX. CRE 7441 
Pontage on 1 valve 8d. extra On 2 valves or more pontage 6d. per valve extra. 

Any Parcel I>Lured agatnat Damage in Transit Bd. extra. 

To Data Publirationa Ltd. 57 Maida 
Vale, London W.9. 
Please send me a recent sample copy of 
"The Radio Constructor". I enclose 6d. 
in stamps for postage. 

TRANSISTOR ELECTROLYTICS 

COMPARE THESE PRICES! 
32µF 1.5 volt 25µF 6 volt 4µF 5 volt 
25µF 3 vole 30µF 6 volt 5µF 5 volt 
2µF 3 volt 50µF 6 volt 6µF 5 volt 
3µF 3 volt 100µF 6 volt 8µF 5 volt 
8µF 3 volt 2µF 9 volt 16µF 5 volt 
10µF 3 volt 10µF 9 volt 32µF 5 volt 
I2µF 3 volt 20µF 9 volt 50µF 5 volt 
20µF 3 volt 2µF 2 volt 64µF 5 volt 
30µF 3 volt 3µF 2 volt 2.5µF 25 volt 
40µF 3 volt 4µF 2 volt 16µF 25 volt 
25µF 6 volt IoµF 2 volt 32µF 25 volt 
2µF 6 volt 20µF 2 volt 2µF 30 volt 
3.2µF 6 volt 25µF 2 volt 16µF 30 volt 
4µF 6 volt 30µF 2 volt 25µF 30 volt 
13µF 6 volt le 5 volt I 50 volt 
I0µF 6 volt 2µF 5 volt 5µF 70 volt 

All the above at 112 each. 

32OµF 2.5 volt 250µF 15 volt 150µF 25 volt 
200µF 3 volt 500µF 15 volt 100µF 30 volt 
250µF 6 volt 100µF 18 volt 200µF 30 volt 
400µF 6 volt 64µF 25 volt 50µF 150 volt 

All the above at 116 each. 

I,000µF 6 volt 750µF 15 volt 1,000µF 25 volt 
1,000µF 12 volt 1,000µF 15 volt 500µF 50 volt 
4,000µf 12 volt 500µF 25 volt 1,000µF 50 volt 

All the above at 2l- each. 
200/100µF, 257V or 200/200µf, 275V ... ... ... 616 each 

CONDENSERS 
Silver Mica, 3.3pF to 6,800pF. Including High Voltage Disc 
Ceramics (normally 3f- each) ... ... ... W. per 100 
Paper Condensers: 0001µF, 001µF, 002µF, 005µF, 02µF and 
04µF, all at 7/6 par 100. £3 per 1,000; IµF, ß5µF, .5µF, 
10/- per 100. 

RESISTORS 
1/10th, 1/6th, I/4th, watt ... ... .. lO/- per 100 
Mixed wattages-, watt to 3 watt. Close Tolerance. Assorted 
Values. Polythene wrapped on cards of IO. Give-away 
price, 50f- per 1,000, plus 5f- post and packing. 

TRANSISTORS (At a price you can afford) 
OC71 equivalent, If- each, 25 for LI, 100 for L3. 
NKTI24 or NKTI25. Switching transistors, 2f- each, 6 for IOf-. 
Large Car Radio type Output Transistors, OC2Z, OC35, 
NKT405, IOf each. 
Packet containing: three 2G417, two 2G371, one 2G381, one 
2G339, one diode (for making superhet with complementary 
symmetry transformerless output stage) LI complete 
Diodes, I/ each. Zener Diodes, ZE12, ZB4.3, 5f- each. 
BYI00 Mains Rectifiers for TV Sets. 716 each. 

SIGNAL INJECTOR. R.F./I.F./A.F. Transistors, com- 
ponents and circuit to make. Only 101- complete. 
LOUDSPEAKERS. Brand New, 4 inch. Excellent 
reproduction. 10/- each. 

Midget Earpieces, complete with plug and lead ... 5f- each 
Magnetic Lapel Microphone with plug and lead ... 10/ each 
Transistor Holders I/- each 
Miniature Soldering Irons, complete with Bit ... 20f- each 
Set of 5 assorted Bits to suit any job ... ... 20/. set 
Crystal Set kits ... ... ... ... ... 15f- each 
POCKET-SIZE MULTIMETERS, AC/DC/Ohms ... . E3 
Transistor Intercomm. Units... ... ... ... 55f- pair 
FLUORESCENT FITTINGS: 5ft. with choke and starter, 39/6; 

4ft. with choke and starter, 32/6. Carriage 101- per fitting. 
ACOS PICK-UP HEADS. COMPLETE WITH NEEDLES 

This is the price you would expect to pay for the needles 
only! 

Monaural ... ... ... ... ... ... ... 
Stereo ... ... ... ... ... ... ... 21 r. 
Diamond Stereo ... ... ... ... ... ... 28/9 

Will fit most record changers. Can be very profitable! 
RELAYS 
700 ohm or 2,500 ohm coil. Transparent dust cover. 2 pairs 
of change -over contacts. PLUG-IN TYPE. Base included 
in price. 25/- each. 
For orders less than IO,- please add 6d. towards postage. 

G. F. M I LWA R D 
17 PEEL CLOSE, DRAYTON BASSETT 
Near TAM WORTH, STAFFORDSHIRE 

Tamworth 2321 Fost only 

www.americanradiohistory.com
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44AWESTBOURN722Vd Z & I AERO SERVICES LTD. 
LONDON W2 Please send all correspondence and Mail -Orders to the Head Office 
Tel.: PARK 5641/2/3 When sending cash with order, please include 2/6 in E for postage and handling 
Please write for full catalogue MINIMUM C1IA1WE 1/6. No C.O.D. orders accepted 

0A2 8/- 6AN8 10J- 6E23 11/6 11115 7/- 
0A3 111 - 6AQ4 6/- 6F26 618 12A6 31- 
OBI 81- 6AQ5 81- 6128 10/8 12A7 10/- 
0133 13/- 6AQ5A 7/6 8132 3/- 12AC6 8/- 
003 61- 6AR5 81- 6G6G 2/6 12ÁD6 8/- 
OD3 5/- 6AR6 6/- 6H6 2/- 12AH7GT 
1A3 81- 6A128 17/6 634 91- 5/- 
1A5GT/G6/- 6A85 5/- 6J5 8/8 12AL5 7/- 
1A70T 8/- 6A86 5/- 6J6 8/8 12AQ5 7/- 
IB3GT 7/- 8A870 201- 637 9/- 12AT6 5/- 
1050T 61- 6AT6 4/6 6J7G 6/- 12AT7 4/- 
1D6 7/8 6AU4GT 9/- 6K6G 6/. 12AU6 8/- 
1060T 7/- 6AU6 e/- 6K70 8/- 12AU7 5/8 
1H50T 7/- 6AV6GT R/- 6K70T 5/- 12AV8 8/- 
114 2/6 6AV6 6/- 6K8 8/- 12AV7 8/- 
116 17/6 6AW8A 14/- 6K8G 41- 12AW6 20/- 
1N5GT 8/- 6AX5t1T 6K23 7/6 12AX7 6/- 
1164 6/- 12/8 6K25 24/- 12AY7 10/- 
186 61- eB4G 16/- 6L1 10/- 12B4A 9/- 
184 6/- 6117 5/- 6L6GA 8/- 12BA6 6/- 
185 4/8 6138 7/- 6L7 5/- 12BE6 5/6 
1T4 81- 6/380 218 6018 8/- 12BH7A 7/- 
1T5GT 8/- 6B8GT 5/- 6N7 8/- 12BY7A10/- 
104 5/- 6BA6 5/- 6N7GT/07/- 1208 4/- 
1U5 61- 6BA7 15/- 6P1 11/- 12E1 201- 
1V 51- 6804 17/8 6125 12/6 12F50T 8/- 
1V2 10/- 613E6 5/8 6128 12/8 12116 8/- 
1X22 7/- 6B08G 15/- 6Q70 6/- 12J5GT 3/- 
11211 7/- 61316 8/- 6167 6/- 12J7GT 7/8 
2A3 5/- 613I16 7/8 687 7/- 12K5 10/- 
2A40 601- 61346 8/- 8827 8/- 12E8 8/- 
20262 5/- 6BJ7 7/- 6907 9/- 12Q7GT 5/8 
9C51 12/- 6E1(4 25/- 807 8/- 128A7 7/- 
9062 12/- 6BK7A 9/- 0847 81- 12807 4/- 
9063 50/- 6BL7GT 91- 68317 6/- 128FBGT 9/- 
20W4 12/- 611146 718 68L70T 5/- 12867 4/- 
21)21 6/- 68Q6 11/- 68N7GT 4/6 128117 4/- 
2E24 401- 8BQ7 8/- 68Q7(pT 5/- 12817 4/- 
2826 80/- 68117 12/- 6897 81- 12817 5/- 
9(121 121- 8B11,8 5/- 6T8 7/- 128Q70T8/6 
9X2 8/- 6887 17/- 61.14GT 10/8 128167 9/- 
SA4 4/- 6BW6 9/8 6070 7/- 1214 8/6 
3A5 71- 6BW7 101- 608 8/8 13161 6/- 
2,B7 5/ - 6BZ6 6/- 6082 918 13163 5/- 
IBM 80/- 8BZ7 11/- 6V6 9/- 14Q7 10/- 
3B2,4 5/- 1304 2/8 (WOG 5/- 1487 18/- 
31324W 12/- 605 8/- 6V60T 716 19AQ6 51- 
3D6 4/- 6C5G 5/- 6W05 7/- 1906 15/- 
3E29 801- 606 4/- 8%4 4/- 2011 14/- 

SQ5GT/G6/64 
6/6 608G 71- 

8C6 11/- 
6%50 418 
8%50T 6/- 

2013 13/- 
2014 14/- 

384 5/- 6031 8/- 6Z4 5/- 2015 12/- 
8V4 61- 6086 6/- 7B5 10/- 25A60 5/- 
4D1 4/- 60D60.4 7B6 11/- 2505 10/- 
58.4011 9/- 17/- 7B7 71- 25Z4G 8/- 
5134G 5/- 6C(17 10/- 705 10/- 26366 10/- 
6U40B 8/8 BCH6 6/- 706 7/- 2SZ6GT 11/- 
5140 818 6CL6 9/- 707 5/- 2836! 7/- 
5Y3GT 51- 6CW4 12/- 7168 8/- 2901 811/- 
6X40 81- 6015 10/- 7E5 5/- 3026 7/- 
57,40 8/- 6017 11/- 7E6 4/- 3001 7/8 
6/3012 10/6 6133 7/6 7J7 14/- 30015 11/- 
6A6 41- 6116 3/- 7K7 10/- 30017 13/- 
6A8 81- 6D06 12/6 7Q7 91- 30018 11/- 
8AB4 6/6 6DK6 8/- 787 18/- 3015 11/- 
6AB7 4/- 6DQ6G 11/- 7Y4 8/- 3011,1 12/6 
6A07 4/- 61304 15/- 774 8/- 3011.12 12/- 
6AF6G 111- 6EA8 11/- 9BW6 7/- 30FL14 12/- 
6A05 2/6 6E15 12/- 1002 18/- 3001 6/6 
6207 8/- 611 14/- 10161 7/- 30L15 12/6 
6AH8 10/- 616 8/- IOF1 14/- 30L17 14/- 
8AJ5 9/- 6160 6/- 1013 8/- 30112 10/- 
6AK5 6/8 617 5/- 1019 10/- 30P19 14/- 
6AK6 7/- 6180 5/- 10118 9/- 30PL1 12/- 
6AK7 8/- 6111 8/- lOLl 7/8 301113 12/- 
6A15 8/- 6F13 6/6 10113 12/8 301114 12/- 
62M6 4/- 6F14 15/- 10114 18/- 30PL15 12/- 
BAN4 lb/- 6115 11/- 101 15/- 35A3 12/- 
62146 16/- 61,17 8/- 11D3 7/- 35A5 11/ - 

TRANSISTORS 
0023 
0024 
0025 
0028 
0028 
0029 
0035 
0038 
0042 
0044 
0055 
OC70 
0071 
0072 
0073 
0075 
0078 
0077 

0078 11/- 
0078D 8/- 
0081M 7/- 
0Ce1DM 7/- 
0083 8/- 
00139 12/- 
00140 16/- 
00141 25/- 
00170 71- 
0C171 8/- 
00300 9/8 
00202 15/- 
00204 17/8 
00205 20/- 
00206 22/e 
2E410 8/8 
2E412 8/8 
991497 17µ 

28002 20/- 
28004 15/- 
28006 20/- 
20128 8/- 
21114 9/- 
A5'115 7/- 
.81116 8/- 
A1117 8/- 
2F118 17/8 
CXT1 8/- 
GET114 5/8 
11E1115 8/6 
GET11618/- 
0ET875 9/- 
0ET88010/- 
MATI01 8/8 
MAT121 8/8 
T1104 e/ - 

SILICON BRIDGE CONNECTED POWER 
RECTIFIERS, 100 P.I.V. 
1820110, 2 amps DC (1.4':1.4'x.67 25/- 
1840110, 4 amp. DC (1.4'012'x.8' 80/- 
13100359,18 amps DO p-21Yxe36'z11 85/ - 

First Quality Fully Guaranteed 

BRAND 

ELECTRONIC VALVES 
35C5 8/8 
3505 12/- 
351,6GT 71- 
35W4 5/- 
35Z3 10/- 
35240 4/- 
35Z4GT 8/6 
352.5111 6/- 
41 5/- 
42 5/- 
4310 8/- 
3025 12/- 
5085 7/- 
5005 6/6 
SOLOIST 8/8 
50Y6GT10/- 

1- 
7501 12/- 
76 6/- 

78 6%- 
80 13/- 
8521 25/- 
85A2 8/8 
8528 5/8 
9001 12/ - Iola 80/- 
150E2 10/- 
15004 7/8 
186BTA15/- 
211 80/- 
22012 71- 
262B 30/- 
416B 600/- 
715A 80/- 
715B 60/- 
807 9/- 
811 65/- 
812A. 55/- 
813 70/- 
815 40/- 
829 80/- 
832 201- 
866A 14/- 
872A 85/- 
884 1519312 

954 Bb1955 

8/ 
956 2/- 
9582 4/- 
959 81- 
991 
1618 5/- 

1619 5/- 
2050 12/8 
5517 6/- 
5544 180/- 
5643 18/- 
o 8/- 
5670WA12/- 
5672 7/- 
5726 7/- 
5750 12/- 
5763 16/- 
5787 10/- 

5814A 10/- 
5840 10/- 
5842 65/- 
5845 80/- 
5847 80/- 
5963 10/- 
5965 5/- 
6005 7/ 8 
6021 12/- 
6058 7/- 
6059 18/- 
6060 5/- 
6072 15/- 
6073 7/8 
6095 7/8 
6100 10/- 
6101 7/- 
6111 12/- 
613o 30/- 
6132 12/- 
6135 10/- 
6136 9/- 
6140 80/- 
6146 87/8 
6169 88/- 
6186 10/- 
6197 25/- 
6202 81- 
6211 9/8 
6336 80/- 
6350 4/- 
6463 7/- 
6550 80/- 
6922 14/- 
6939 45/- 
7044 10/- 
7551 80/- 
7586 22/e 
7895 22/8 
8013A 25/- 
8020 12/6 
9001 4/- 
9002 5/8 
9003 9/- 
A1820 20/- 
A1834 20/- 
A2087 17/6 
A2134 81- 
A2226 18/- 
A2293 18/- 
AC/gL/DD 

8/- 
AC/P4 4/- 
AC/Till10/- 
AC2/HL 9/- 
A05/PEN 

10/- 
A05/PEN/ 

DD 6/- 
200/PEN 

8/- 
ARO 8/ - 
ARM 8/- 
ARP12 8/8 
2211 9/- 
AZ11 8/- 

AZ12 9/- 
A'Z31 9/- 
AZ41 7/- 
CBL1 15/- 
C8131 15/- 
CL'33 9/- 
CY31 7/- 
D41 61- 
DA30 10/- 
DA4l 40/- 
DAF91 4/8 
DAF92 6/- 
DAF96 7/- 
DC90 8/- 
D164 5/- 
D196 7/- 
0197 11/- 
DH63 8/- 
D1177 5/6 
DK32 8/- 
DK40 11/- 
DK91 5/- 
DK92 9/- 
DK96 8/6 
DL63 8/- 
D168 10/- 
131.91 6/- 
DL92 5/- 
DL93 4/- 
D094 6/- 
0125 8/8 
DL98 7/6 
DM70 6/8 
DM760 10/- 
DY30 71- 
DY88 81- 
DY87 91 - 
EMT 55/- 
E8000 801- 
E88CC 14/- 
1690CC 121- 
E9111 8/- 
E92CC 7/- 
E18000 8/- 
E186F 221- 
EA60 8/- 
EA52 80/- 
E276 8/8 
162BC80 7/- 
EAC91 4/- 
EAF42 9/6 
1834 1/6 
EB41 5/- 
EB91 3/- 
E13021 718 
EBC33 7/- 
EBC41 8/8 
EBCe1 6/6 
EBC90 4/6 
EBC91 8/- 
1812 121- 
EBF80 7I8 
EBF83 9/- 
EBF89 7/- 
EBL1 147- 
E8121 Ill- 

GERMANIUM DIODES 
025 4/6 OA81 2/- 004E 2/- 
OA6 4/- 0A85 8/- 0010E 1/6 
0210 8/- 0286 8/8 0012E 2/- 
0A70 2/- 0A90 2/- GEX23 1/8 
0A73 1/6 0291 2/8 0EX44 1/6 
0279 2/8 0295 8/- OBXS4 5/- 
ZENER DIODES 
0ÁZ20010/- 0236208 8/- 027,213 6/6 VR10A8/- 
022201 9/6 022207 9/8 0ÁZ22410/- VR11A8/- 
0836202 6/- OAZ208 6/- VR425 6/8 VR13A8/- 
022203 7/- OAZ210 6/-18475 616 ZNB107/6 
02..2204 616 022211 6/8 V2575 6/6 363113209/8 
022206 6/- 0236213 7/6 13678 6/6 

STC SILICON JUNCTION RECTIFIERS, 
HALF WAVE. 8 AMPS D.C. 
119310, 140 piv 4/- RS350, 700 ply 7/8 
88320, 280 piv 5/- R8360, 840 ply 8/- 
R8330, 420 ply 6/- R8370, 880 piv 9/- 
118340, 560 ply 7/- R8380, 1120 piv 10/ - 
FERRITE ROD AERIALS 
OSMOR PW/FRI .8/8 PP 
WEYRAD R22W, with Car Aerial Coil 12/8 
FERRITE RODS ONLY, 4' dia. z r 319 espy 

151- per doom 

Retail Shop: 
85 TOTTENHAM COURT ROAD 
LONDON W1 
Tel.: LANgham 8403 
Open all day Saturday 

EBL31 18/- EM34 12/- 1CF80 7/6 TP25 5/- 
EC53 10/ - EM35 81- PCF82 8/- TT15 35/. 
ECM 12/- EM71 12/8 P0184 8/- TT21 36/- 
2088 12/- EM80 7/. PCF'86 91- TZ40 40/- 
EC90 2/8 EM81 7/6 PCF87 18/- 012/14 8/- 
EC91 5/- EM84 81- 101800 11/- U17 5/- 
EIX : 8/8 EM87 7/- PCF801 11/- U18/20 7/- 
E0031 5/- EN31 10/- 101802 11/- 019 80/- 
ECC40 10/- EN91 8/- PCF805 11/- 1122 6/- 
ECC70 151- EN92 8/- 101806 18/- 1325 11/- 
E0081 41- 1151 8/- PCF808 12/- U26 11/- 
E0082 5/6 EY70 10/- PCL80 12/- U713 4/- 
ECC83 61- 1181 8/- 101,81 9/- U191 11/6 
E0084 7/- B183 9/8 PCL82 8/- 0251 12/6 
ECC85 8/8 E184 7/6 101,83 8/8 U281 13/- 
ECC86 71- 1188 7/8 PCL84 8/6 U282 14/- 
E0088 10/- E 18 8/- PCL85 9/6 0301 12/- 
ECC91 3/6 E188 107- PC1.86 9/6 0403 W- 
ECC189 12/- '51191 8/- PC1,801 12/- 0801 18/- 
ECF80 8/- EZ35 5/6 PEN45 7/- UABC80 6/8 
ECF82 7/8 EZ40 7/6 PEN45DD UAF42 9/- 
ECF84 18/- EZ41 8/- 12/- 111341 11/- 
ECF86 111- EZ80 5/6 PEN46 8/- UBC41 8/- 
E01804 18/- EZ81 5/6 PEN2202 UBC81 8/- 
E01121 10/- EZ90 4/- 71- UBF80 7/- 
ECH35 12/- FW4/500 7/- PEN38310/- UBF89 7/6 
ECH42 9/8 FW4/8008/8 PEN384 7/- UBL21 11/- 
ECH81 8/8 G810D 55/- PEN453DD U092 6/- 
16CH83 7/8 G81011 40/- 10/8 UCCA4 10/- 
ECL80 7/8 GT1C 10/- PENA4 7/8 UCC85 7/- 
ECL82 7/8 GT3 16/- PENDD UCF80 10/- 
ECL83 9/8 0Z30 8/- 4020 7/8 UCH21 9/8 
ECL84 12/- GZ31 51- 151200 17/6 UCH42 9/8 
ECL86 9/8 0222 10/- PL36 10/- 1101143 81- 
EF36 6/- GZ34 10/- 1128 18/- U01181 7/- 
EF37A 8/- HABC80 8/- PL81 8/- 00182 8/8 
EF39 6/8 11L2E 8/- 1082 7/8 001,83 10/- 
EF40 9/8 HLSSDD PL83 7/8 131)143 12/6 
EF41 8/8 PL84 7/- UF41 9/- 
EF42 8/- 11141 4%- P1302 141- 11742 (11- 
EF50 2/- HIM 8/6 11.500 15/- U743 8/- 
EF54 13/- HLISBDD 11/33 9/6 139130 8/- 
33155 8/- 10/- PY80 8/- UF85 8/- 
EF80 5/6 11E2 12/- PY81 8/8 0186 11/- 
11186 6/6 K136 8/8 PY82 8/8 U989 7/6 
EF86 8/- ET2 6/- PY83 7/- 17141 9/- 
EF89 6/8 KT80 80/- PY88 8/8 UL84 6/8 
EF91 4/- 11T32 81- PY800 8/6 UM4 10/- 
EF92 2/- KT330 8/- PY801 8/6 UM80 71- 
EF94 8/- KT41 7/8 P%26 10/- 4/U6 8/- 
EF95 5/6 KT44 6/- 1230 10/- UU7 8/- 
EF183 8/- KT45 15/- QP26 5/- UU8 13/- 
EF184 8/- KT63 6/- QQV08-10 0E9 7/- 
EF804 21/- KT68 18/- 17371N 9/- 
M1'260 10/- KT71 8/8 QQV03-áÓÁ U121 0/- 
E1190 7/8 KT88 22/- 100/- ÚY41 6/6 
EK32 13/ - KTZ41 8/- Q892/10 3/6 ÚY82 9/6 
ELI 8/- LP2 71- Q895/10 5/8 11185 6/- 
EL5 10/- M114 6/- Q8108/45 VP23 3/6 
EL32 81- MH41 9/- 15/- VP41 5/- 
E135 6/- 
EL36 9/- 

3116 8/- 
M8/PEN 8/- 

Q8150/158/- V1210 5/- 
1U39 8/- 

EL37 17/8 M8PENT QV047 10/- VÚ111 7/6 
EL38 17/6 10/- Q13-125 VU120 10/- 
EL41 9/8 N78 15/- 160/- W21 5/- 
8142 91- N8P1 251- R10 121- W81M 6/- 
E1,50 8/- N812 22/- E17 8/- X65 5/8 
EL81 9/6 01;112 12/- R18 7/6 X66 8/- 
EL83 8/ - ORP60 10/- RL18 10/- X76M 7/6 ELM 5/- 
EL85 81- 

PABC80 7/6 
PC86 121- 

8130 12/6 
135.4 5/- X78 20/- 

E1.86 8/- 1028 12/- 81.41 5/- X81M 18/- 
EL90 8/- 1097 9/8 6143 8/- X012 7/0 
EL91 2/8 PC805 121- 8161 41- X015 4/6 
EL95 e/- PCC84 8/8 8112150A Z700Ú 4/- 
EL360 22/. 
EL821 8/- 

PCC85 81- 
P(X788 12/- 

10/- 
T41 12/6 Z729 8/- 

EM4 10/- PCC89 12/8 TH233 6/- Z759 23/- 
EM31 6/- 100109 12/- TH2321 7/- Z803U 15/ - 

CATHODE RAY TUBES 
3011 -As recommended for P.E. Oscilloscope. 3' dia. 
screen; 6.3v heaters. Man. EHT 1500v, 50/-; U83111 
Tube Base 6/6. 
D07-5, 25' screen; EHT 800v.; 6.3v heaters, 55/-; 
B90 Tube Base, 1/8. 
4082, 14' screen, EHT 800v.; 4.0v heaters. Blue short 
persistence coating suitable for photography, 60/-. 
B9 Tube Base, 1/8. 
5FP7. 5- screen, yellow long persistence coating. 
Magnetic focussing and defection. EHT 6000v. Except- 
ional brightness of the trace, 12/6. B14Á Base, 8/6. 

SUB -CHASSIS EX TR 1984/5 AIRCRAFT TRANS- 
MITTER -RECEIVER 
1 Transmitter and Receiver Chassis (available in 100-125 
Mc/s or 124.5-145 Mc/el, 15/, 
2 LIP. Chassis Type 476, 9.72 Ma/s. 15/- P.P. 5/- Der 
chassis. 
These units are not in themselves complete and cannot 
be used as complete transmitter or receiver. They are 
however, eminently suitable for nos as sub -unite in 
Amplifies*. Tusse... sto. 
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PRACTICAL 
WIRELESS blueprints 

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 -FEATURE BLUEPRINTS SINGLE -FEATURE BLUEPRINTS 

The Strand Amplifier ... ... 
...} The PW Signal Generator ... 51- 

The Tutor 31- 

The Savoy VHF Tuner ... ... 
... } The Mayfair Pre -amplifier 51- 

The Citizen 51- 

The Berkeley Loudspeaker Enclosure 
The Luxembourg Tuner 5r - The PW Pocket Superhet 5,- 

The PW Troubadour ... 
The PW Everest Tuner :::} 7r6 The PW 35 -watt Guitar Amplifier ... 5,- 

The PW Britannic Two 
The PW Mercury Six ... :::} 61- The Mini -amp 51- 

Beginner's Short Wave Two ... 
S.W. Listener's Guide ... ... :::} 51- The PT Multimeter 5,- 

Beginner's 10 -watt Transmitter 
Transmitting and Aerial Data... ...} 51- The Beginner's Short Wave Superhet 5,- 

PW "Sixteen" Multirange Meter 
Test Meter Applications Chart _ } 5y- The Empire 7 Three -band Receiver ... 5,- 

The Celeste 7 -transistor Portable Radio 
} The Spinette Record Player ... 51- Electronic Hawaiian Guitar ... 5,- 

Transistor Radio Mains Unit ... 
... } 7 Mc s Transceiver ... 

51 - 
Progressive Short Wave Superhet ... 5, - 

PLEASE NOTE that we can supply no blueprints other than those shown in the above list. Nor are 
we able to supply service sheets for commercial radio, TV or audio equipment. 

QUERY SERVICE 
The PW Query Service is designed primarily to 
answer queries on articles published in the magazine 
and to deal with problems which cannot easily be 
solved by reference to standard text books. In order 
to prevent unnecessary disappointment, prospective 
users of the service should note that: 

(a) We cannot undertake to design equipment or 
to supply wiring diagrams or circuits, to individual 
requirements. 

(b) We cannot undertake to supply detailed 
information for converting war surplus equipment, 
or to supply circuitry. 

(c) It is usually impossible to supply information on 
imported domestic equipment owing to the lack of 
details available. 

(d) We regret we are unable to answer technical 
queries over the telephone. 

(e) It helps us if queries are clear and concise. 

(f) We cannot guarantee to answer any query 
not accompanied by the current query coupon 
and a stamped addressed envelope. 

QUERY COUPON 
This coupon is available until 3rd March, 1966 
and must accompany all queries in accordance with 
the rules of our Query Service. 

PRACTICAL WIRELESS, MARCH, 1966 

Published on the 7th of each month by GEORGE NEWNES LIMITED, Tower House. Southampton Street. London, W.C.2, and printed In England by WATMOUGHS LIMITED, Idle, Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH (A/sia) Ltd. South Africa: CENTRAL NEWS AGENCY LTD. Rhodesia, Malawi and Zambia: KINGSTONS LTD. East Africa: STATIONERY Sr OFFICE SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £1.9.0. 
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HENRY'S RADIO LTD. 
303 EDGWARE ROAD, LONDON W2 

PADdington 1008,9 
Open Mon. to Sat. 9-6. Thurs. I p.m. 

Open all day Saturday. 

NEW 1966 CATALOGUE 150 PAGES 81, su'wtt' 

Fully detailed and illustrated components, equipment 
and Hi-Fi. All types and makes. 5000 Stock lines. 
The Finest Range available. A mine of information. 

Price 61- post paid. 

with Catalogue, 61- Discount vouchers gives 
2,- in pound discount on purchases. 

CATALOGUE COSTS NOTHING AFTER USING VOUCHERS 

FREE 

(I) GLOBEMASTER 
MW/LW/SW PORTABLE 

Full 3 -waveband tuning. Pushbutton 
wavechange. Superhet printed circuit. 
Black -chromed cabinet II x 74 x 34in. 
(SW 17-50 metres). 

ttEaOrr/Reccordd 

sockets. 
TOTAL 
TO BUILD Lo 19.6 316. 

(6) VHF FM TUNER 
87/105 Mc s Transistor Superhet. 
Geared tuning. Terrific quality and 
sensitivity. For valve or transistor 
amplifiers. 4 x 34 x 24in. 
TOTAL 
TO BUILD 

COST (6.19.6 2;6, 

(Cabinet Assembly 20/- extra) 

10 AND 20 WATT TRANSISTOR 
(2) POWER AMPLIFIERS. 10 watts 
RMS output. 100mV input. 30c s to 
20kc/s i 1dB. 6 transistor. Push-pull. 
Panel size 4 x 24 x lin. H 4 x 4in. 
TPAIO/3 3-5 ohm spkr. £5.10.0, p.p. 216 

TPAIO/15 12-16 ohm spkr., 
£5.19.6, p.p. 216 

(Mains unit for I or 2 amplifiers, 
5916, p.p. 216) 

The Finest High Fidelity at 
Unbeatable Prices 

(4) TRANSMITTER/ 
RECEIVERS 

* Up to 4 -mile range 
£7.19.6, p.p. 216 per pair 

* Up to 5 mile range 
£22.10.0, p.p. 316 per pr. 

MONO AND STEREO HI-FI UNITS 
(3) PREAMPLIFIERS. 8 input 
selector. Treble, bass, volume, filter 
controls. I}mV to 300mV inputs. 
Battery operated or from Mains Unit. 
Output up to ISOmV RMS. 

MP2 Mono 94 x 24 x tin. £5.10.0, p.p. 
216 (brown or gold front panel 816). 

SP4 Mono/Stereo, 9 x 34 x I ein., 
£10.19.6, p.p. 316 (front panel plate 1216) 

e ALL UNITS BUILT AND TESTED 

HI-FI 
WE CAN NOW 

SUPPLY FROM 
STOCK ALL MAKES 
OF HIGH FIDELITY 

EQUIPMENT 
VISIT OUR 
HI -F1 ROOM 

(9) MICROPHONES 
* Professional 50K ohms 

Dm301 7916 * 50k Stick Dm107, 
Dynamic 6916 * IOOc Xtal Stick 

with stand 3216 * BM3 Stick Mic. Xtal 4716 

(5) BUILD A TAPE RECORDER 
Three speeds -3 watts. 
Complete kits with new "363" decks. 
Supplied as preassemb ed sections. 
Complete with portable cabinets and 
Speaker-excellent quality. * TWO TRACK * FOUR TRACK 

£26 8;6 £30 816 

(7) 5 WATT AMPLIFIER 
6 -Transistor Push-pull, 3 ohms. 6mV 
into IK. 12 18V supply. 22,, x 2 x Ifin. 
BUILT AND TESTED 79/6 P.P. 
(optional mains units S41- 2/- 
p.p. 21-). 
New matching Preamplifier, 6 inputs, 
treble bass selector volume controls. 6- 
10mV o, put. 9-1 8V supply. 7916, p.p. 21- 

(8) REGENT -6 
MW/LW POCKET RADIO 

6 -transistor superhet. Geared 
tuning. Push-pull output. Moulded 
cabinet 5 x 3 x 14in. Phone 
socket. 

TOTAL COST Q P.P. 
TO BUILD '' 21 - 

MULTI -METERS 
PT34 IkV 3916 TP55 20kV £5.19.6 

MI 2kV 4916 EP3Ok 30kV £6.10.0 

TPIO 2kV 751- EPSOk 50kV £8.15.0 

EPIOk 10kV 7916 500 30kV £8.17.6 

ITI-2 20kV 8916 EPICOk 100kV £10.10.0 

EP2Ok 10kV 9916 

FREE Lists on request. 
1( 12 page. Transistor, SCR. diode, 

lightcell, quartz crystal, valve, heat 
sink, Zener catalogue and 4 page 
short catalogue of units. 

SINCLAIR KITS 
Micro FM (VHF) Kit 
Micro 6 (MW) Kit 
Slimline (MW) Kit ... .. 
XI0 Built Mains unit 
X10 Kit 541- 
X20 Built Mains unit 
X20 Kit 9916 
12 Amplifier ... ... ... 

£5.19.6 
£2.19.6 
£2.9.6 

£6.19.6 
£5.15.6 
£9.19.6 
£7.19.6 
£4.9.6 

(10) ADSTER 
MW/LW CAR RADIO 

Supplied as Preassembled Panels. 
Permeability tuned superhet. Push- 
button wave -changer. Push-pull out- 
put. Fits any car. 7 x 4 x tin. 12 volt 
(+) earth. 

ttoo 
TOTALBLY COST Lo 1 

9.6 316 
(Speaker/Baffle/Car Fixing Kit, 201-.) 

LET US QUOTE FOR PARTS 
FOR YOUR CIRCUIT. SEND LIST OF 
PARTS FOR QUICK REPLY. MOST 
PARTS IN STOCK FOR ALL PUB- 
LISHED DESIGNS. 

GARRARD DECKS - BRAND NEW FULLY GUARANTEED 

1000 loom, £6 10 0 ATI stereo 56 6 0 AT00 lese cart.£11 10 0 ATI mono £8 19 6 

Inoo stuns £6 19 6 O1'25 lee:, cart. £10 10 0 ATIO mono £11 19 6 ATI Stereo £9 10 0 

Ian Incnc £6 19 6 S1'75 mono £10 19 6 ATIO stereo £11 19 8 ATI Ueram £11 19 8 

2000 51cc', £7 10 0 SP25 .,torea £11 10 0 ATIO Ueram, £14 10 0 DIleadec 51k11ß17170 

50001.8 stereo £8 19 6 81'95 Ueram £18 19 6 LA[2n0 leas cart £25 0 0 (Carr. 5 - ,., 
I I.. 
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