PRACGCTICAL

WIRELESS

_AUGUST 1964

1,2 or 5 TRANSISTORS
. B OPTIONAL LF.STRIP
@ [PLUGN COILS



www.americanradiohistory.com

ii PRACTICAL WIRELESS

RETURN-OF-POST
SERVICE

ON CASH OR C.O.D. ORDERS

@ SPECIAL OFFER!! STEREO CARTRIDGES

RONETTLE 105 Stereof/Mono Cartridge. Complete with fixing
bracket and stvli List 94 OUR PRICE 23/6. Post Free

ILLUSTRATED LISTS
Iilustrated lists are available on LOUDSPEAKERS. TAPE DECKS,
TEST GEAR. GRAMOPHONE EQUIPMENT. AMPLIFIERS.
Any will be sent free upon request.
@ AMPLIFIER KITS
We have full stocks of all components for the Mullard 510. Mullard
3.3, Mullard 2and 3 Valve Pre-amp. Mullard Sterao. Miilard Mixer
Fully detmled st on any of these sent upon regq fost
Instruction Maaeal: All Mullard Audio Clreults in
Audio Ampliders™, 8/5. Post [ree

@ LATEST TEST METERS
Hire Purchase

Cash Price Depnsit Mthly/Pmts
£24 2

(,II cuits for

AVO Model 8 Mark 11 . 0.0 €4.10.0 120f £1.1
AVO Model 7 Mark 11 £21. 0.0 £4, 4.0 120f £1.10.10
AVO Multiminor Mark 4 £0.10.0 €1.18.8 12of 14/4
T.MK. TP10 £3.19.6 £1. 3.6 3of £1.2.0
K S .. £510.8 £1.15.6 3of £1.11.4
’l del 500 .. £8.19.6 £1.15.6 120f 123
R MODEL 127A £2. 2.0 120f 15/3

.0
Full detals of anv o o above supplivd free on xequeﬂ
The AVO modelsTand 8 m' 0th latest models from current production—
not to be contused with Government Surplus

@ TAPE RECORDING EQUIPMENT

TAPE DECKS Hire Purchase
ALIL CARRIAGE FREE Cash Price Deposit Mthly/Pmts
COLLARO STUDIO, iatest
model, Two track, Bradmatic
Heads

. 12 of
Four Track,

0. [ ] 16
7 (}_ 12 of 26

.. £1

Marriott Heads £1

ARTIN TAPE AM
Tape Ampiif

For Collaro Bdl;\ 2-Track £11.11.0. 8311-4-V 4-Track £12.12.0.
Tape Pre-Amplifiers

For Collaro 8319-CP 2-Track £8.8.0. 8319-4-CP 4-Track £9.9.0.
Drop through assembly for mounting 8319 Pre-Amp under Collaro
Deck. £1.11.6.

(£.u rz)mu’( ases with speaker. For Collaro Deck and 8311 Amphier.
5.5.
11.P. TERMS available on decks, amp. and cases. Ask for quote.

@ GRAMOPHONE EQUIPMENT
ALL LATEST MODELS H
Cash Price Drposit Mthlyv/Pmts.

ALL POST FREE
RECORD CHANGIIRS
GARRARD AUTOSLIM

ire Purchase

(Mono PU) .. £6.17.6 £1.12.8 6of £1
GARRARD AUTOSLIM

De-luxe ATé (Mono PU) . £11. 8.0 £2. 6.0 120f 16/11
GARRARD AUTOSLIM

ATS$ (Stereo/Mono PU) .. £12. 54 £2. 9.4 120f 18/-
B.S.R. l Al4 (TCB Mono PUY .. £8.15.0 £1.10.0 6of £1
B.S.R. UA4 Monareh

(TC8 Sce:eo/LPI’lS . £7.15.0 £1.18.0 6of £1.2.0
ﬁ: :§ } A l.) (TC3 Mono PUY £7.15.0 £1.18.0 6of £1.2.0

(TC3S Stareoll Py . £8,15.0 £2. 6.0 6ot £1.4.0
Many of the above can be supnliad [ stereov working. See our

Granicphone Equipment List for details.

@ JASON F.M. TUNERS

We stock all parts needed for the construction of these excellent
tuners. All parts can be supplied separateiy bul we can offer
attractive reductions in price if all items are purchased at same
time as follows:

FM (1, £6,12.68: FMT?

s~ power), £7.15.0.
In\lll 2 (with power), £8.12.6

3 thess nu\\vrl £9. 9 8.

MT3 (with pmu-rr. £11£'i‘{i \Ic-n-ur\ . £10.14.
Hire Purchase Terms av allable Ask 101 Tist

@ HI-FI LOUDSPEAKERS
em

vs: Axiette 8in., £5,5.7: Axtom 10in. £6.5.11: 12in
201, £10.17.4: s 301, £15.4.6: 12 Audiows
3 £92 8; 12in s, £14.7.8: Trenax Tweeter,

as
W Crossoyer unit. £2 0
Yo

1T LII
HFS16 8in., £6.6.0: Talk 8in., £5.19
Tweeter, £1,12.3; €X3000 Cross
Crossover unit, £2.2.0. H.P.

: HFI012 iin.
TIO l‘\w‘vl('!, £4.12
over unit. 13.3
Terms avallable on al

WATTS RADIO (35) LTI)

er
54 CHURCH STREET, WEYBRIDGE, SURREY
Telebhone Weybridge 47556
Please note; Postal business only from this address.
Callers welcome by appointment.
CLOSED FOR ANNUAL HOLIDAYS: AUGUST IST TO 22ND

£4.17

SpeRsers

August, 1964

SOLDERING INSTRUMENTS
AND EQUIPMENT

DESIGNED FOR
THE AMATEUR’S
RADIO STATION

apcd

ILLUSTRATED

List No. 70 §~
IN

PROTECTIVE

SHIELD

List No, 68

BIT

for catalogue apply direct to:—
Sales and Service Dept.,

ADCOLA PRODUCTS LTD,,
ADCOLA HOUSE,

GAUDEN ROAD, LONDON, S.W 4

Telephones
MACaulay 4272 & 3101

Telegrams
SOLJOINT LONDON SW4
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—all these ara

more

Mon —Sat. 9 a.m.
—5.45 p.m.
Wednesday | p.m.

Special 24 Hour
Express Mail
Order Service

ACS/PEN ECCBS 7!6 EY8I 8/6 | PABCS0 13/~ | T4l I5/- 1 UMB0 1076 | 6ABGT 1376 | 6L19 15/~ | 12Q7GT 6/-
1976 | ECC88 12/6 | EY83  12/6 | PCCB4 7'- | TDD4 1216 URIC I5/- | 6AC7  6/- | 6N7GT 976 | I25A7 876
AC2/PEN ECC9l  3'- | EY86 7. | PCC85 976 | TDDI3C UU6 1776 | 6AKS  §7- | 6P25 1016 | 12507 8I-
DD 19/6 | ECFBO  7'6 | EY9I 3. | PCC88 1216 1776 | UUB  I5/- | 6ALS  4/- | 6P28 1276 | 125K7 6/~
AC/TP 29/ | ECF82 86 | EZ35  6'- | PCC8B9 8/6 |TH4l 20/ | UU9  7/6 | 6AMS 5/ | 6Q7 96 | 125L7  8/-
AC/VPI-5.7 | ECH3 2116 | EZ40  7/- | PCFBO 76 |TY86F 12/6 | UYIN 1216 | 6AMé6  d4/- | 6Q7G 6/~ | 12SN7 10/-
15/ | ECH21 21/~ | EZ4I 7:.- | PCF82  7'6 |UIO 9. | UY2l 1576 | 6AQS 676 | 6Q7GT 8'6 | 125G7 12I-
AZI 15/~ | ECH35 12/6 | EZ80 576 | PCF84 1276 |UI2 9. | UY4l 716 | 6AT6  61- | 6SA7  Ti- | 14H7  10I-
AZ3l 13/6 | ECH42 9/6 | EZ8! 56 | PCF86 1276 |Ul4 9. | UY8S  6/- | 6AU6  9/- | 6SC7  8/6 | I4R7  21/-
B36 9/- | ECH8l  7/- | EZ90 476 | PCL82 776 | U22 8- | VP4 15/- | 6BBG 276 | 65F5  10/- | I9AQ5  8/-
cic 10/- | ECH83 86 | EII48  2/- | PCL83  9/- [U24  21I- | VP4A  I5/- | 6BA6  6/- | 65G7 7!~ | I9BG6G IS5/«
CCH35 20/- | ECLBO 676 | FC2 15- | PCLB4  7/- | U2S 11'- | VP4B  I5/- | 6BE6  6/- | 65SH7  6/- [20DI  10'-
CL33 12/6 | ECL8I 10/- | FC2A 17/6 | PCL85 7'6 | U26 11- | VRI0S/307/- | 6BG6G 15/~ | 657 6'6 | 20D  20I-
cYl I5/- | ECLB2  9'6 | FC4 I5/- | PCLB6 1216 | U3I 9'- | VRIS0/307'- | 6BJ6 7. | 65K7 576 |20F2 1716
CY3l 126 | ECL83 1076 | FW4/500 97- | PENA4 1976 U35 176 | W6l  1)/- | 6BQ7A 1276 | 65SL7GT 56 |20L1 2216
D77 4/- | ECLB6 976 | Fw4/800 9/- | PEN4DD U37 1716 | W76 5« | 6BR7 106 | 6SN7GT /- (20P1  15/-
DAC32 9/6 | EF6 21/- { GZ30 106 2216 |U47 1M1= | w77 4'- | ¢pS7 1276 | 65Q7 86 |20P3  24/.
DAF9l 5/~ | EF9 21/ | GZ32 1076 | PEN4VA uso 71- | wsi 6/- | 6BW6  9/. | 64UGT 10/- | 20P4 20/
DAF96 676 | EF22  14/- | GZ33 19/3 17/6 | U52 4/- | W8IM  6/- | gBW7  9i. | 6USG  7/6 |20PS  20/-
DCC90 12/6 | EF36 4. | GZ34 136 | PEN36C u76 66 | X41 2216 | g4 316 | 6V6G 4/ |25A6  8/-
DF33 976 | EF37 8. | GZ37 193 207- | U78 46 | X6IM 1216 | CocT gl | 6V6GT 8- | 25L6 8-
DF9l  3/6 | EF37A 8- | HABCBOI0/- | PEN45 10/~ | U145 1016 | X65 1216 | g ol6 | 6X4 4’6 [25Y5 8-
DF92  7'- | EF39 47 | HL4] 8- | PEN4SDD [ UIS1 136 | X76 1216 | ¢Cg 1316 | 6X5G 5/ [25YSG 8-
DF96 66 | EF40  15/- | HL4IDD 8/6 25/- | U251 I5/- | X76M 1216 | ¢CDeG 2ci. | 6XSGT 816 {25Z4 Tl
DHé3 6/ | EF4l 8- | HL92 876 | PEN46  5/- | U281 IS | X78 26/~ | ¢Che™ Jor. | 6/30L2 1276 {2525 B/
DH77  7/- | EF42  10'- | HLI33DD PEN4SDD | U282 196 | X79  40'~ | ¢G4 fer- | 785 12/6 | 2526 86
DK32 II/- | EFS0A 36 96 20/- | U30I  18/6 | Y6I 1o | /5o o | 787 816 | 275U 1976
DK9l  5'6 | EFSOE  3/- | HN309 25/ | PENDD4020 | U329 15/ | Y63 10r- | 202 oe | 7€5 8- |30C1  9/-
DK92 7'~ | EF8O /- | IW4/350 10/- 20- | U339 1376 | Z63 716 | oFs Jor | 7C6 8/6 | 30C15 1216
DK96 716 | EF8S 5/. | IW4/500 10/- | PL33  15/- | U403 10~ | Z66 tor- | oo 1ore | 705 15/ | 30FS  10/-
DL33  8/6 | EF86 7'- | KT33C 8. |PL36 1216 | U404 10/~ | Z77 4~ | ¢Fe &g | 7D6 157 | 30FLE 1276
DL35 10/~ | EF89 8. |KT36 17/6 |PL38  18/- {UBOI " 1976 | ZIS2  §I. 7D8 15/ | 30LI 876
DLYI 7i- | EF9I 4. | KT6l 976 | PL8I 76 | UABCS0 5/6 | I1A7 14 | 6F12 4= 1 707 6- |30LI5 11/
DL92  5/- | EF92 4'. | KT66 1716 | PLT 716 |UAF42 876 | ICS lor. | 6F13 10/ | 567 1776 | 30P4  181-
DL93 7t~ | EF95 5/- | KT76  10/- | PL83 7'6 | UB4l 716 | IDS g6 | 6F14 10| 7y 6'6 1 30P12 10/~
DL94 7/~ |EF98  10’- | KT8l  8/6 | PL8B4 8- |UBC4l 86| ID6  l0l- | 6FIS  12/6 | g3 4/- | 30PI5 9/
DL96  4/6 | EFI83 8/ | KTweél 8- | PL820 18/~ | UBC8I 10/- | {HS 916 | 6F19 1216 | 9p\we  j216 | 30PID 1776
EASO  2/- | EFI84  8/- | L63 5/- | PM24M 13'6 | UBFSO 716 | tL4 5. | 6F23 1016 | o) 216 | 30PLI  157-
EABCB0 5/6 [EK32 86 | LNIS2 /6 | PX4 I5/- | UBF89  7'- | INS 9'¢ | 6F25 1676 | 10co 1776 | 30PLI3 1276
EAC9l  4/- |EL3 2176 |LN309 9/- | PX25 25.- | UBL21 20'- | IRS 516 | 6F26  13/6 | 1oF)  or. [ 30PLI4 1216
EAF42  9/6 | EL32  4/6 | LZ319 1216 | PY3] (5. |UCC84 116 | 154 71 | 6F33 5'6 | 1oF9  12/6 |35A5 IS5/
EB34 26 | EL33 1216 | MKT4 17/6 | PY32 106 | UCC8S 7'~ | ISS 5/. | 6Hé 2/- | 1oLDI1 I5/- | 35LEGT 86
EB4I 6'- |EL34  14/- | MS4B  17/6 | PY33 10’6 | UCFBO 12/6 | IT4 316 | 615 5'6 | 1oP13  I5/- |35W4 6/
EB9I 4. {EL3S  10/- | MVS/PEN PYBO  7/6 | UCH2l 20/~ | tUS 59 | 615G 46 | 1op|3  j9r. |35Z3 IS
EBC3  2I'- | EL37 1776 I17'6 | PYBI 676 | UCH42 8/6 | 2P 2216 | 8ISGT 5!~} /D5 2316 |35Z~  6/6
EBC33 5/6 | EL38 17/6 | MVS/PENB PY82 56 | UCHSI 7!- | 3A4 5. | 617 7'6 | 12A6 66 | 352% 86
EBC41  8/6 | EL4I 96 15- | PY83 8. |UCL82 9/- | 3AS 1076 | 637G 5'- | 12AH8 11/~ | 41STH 2276
EBC8I 0%~ | EL42 96 | MUI4  9- | PYB8  10/- | UCL83 176 | 3Q4 8. | 87GT 716 | \9aTe 716 |42 1216
EBF80  7/6 | EL8I  12/6 | MX40 I5/- | PYBOO 10’- | UF41  7'6 | 3Q5 91 | 6K7 7'6 | 12AT7  5/- |50Cs  bO/-
EBF83  8/- | EL84 6 | NI8 8- | PZ30 IS5/~ |UF42  7/6 | 354 516 | 6K7G_ 2!- | 12AU6 1776 | S0CD6G
EBF89  7/6 | EL85 10/~ | N37 14/- | QS95/10 10/- | UFBO 7'~ | 3Vv4 7! | 6K7GT 716 | |2AU7  §/- 307-
EBLI  2I'- | EL90 876 | N78 2276 | QS150/15 UF85 76 | 5U4 41 | 6K8 976 | |12AX7 5/- |SOLE  8/6
EBL2I 2I’- | EL9I 4'- | NIOB  26/- 10/- | UF86  12/6 | 5V4G 719 | 6K8G 4/~ | 12BA6 716 | 75 8!-
ECC35 8- | EL95S  10/6 | N308 I8/~ | R2 10'- | UFB9  6/- | 5Y3G_ 476 | 6KBGT 9/6 | 12BE6  7/6 |78 716
ECC40 I5/- |EM8O  8/6 | N339 30~ |RI6  17/6 |UL4l 8- | 5Y3GT 5/6 | 6K25 176 | 12BH7 10/- |80 76
ECC8I 4/- |EM8I  8/6 | N369 106 | RI9 16/- | UL44  20/- | 524G 716 | 6L1 10/- | 12JSGT 4/- [85A2 1216
ECC82 5/- | EM84 8- | OD3 5/. | R20 16/- | UL46 1476 | 5Z4GT 876 | 6L6 716 | 127GT 8/6 | I8SET  30/-
ECC83 5/- | EM85S 19/- | OZ4 51 | SP4l 36 |ULB4  6/- | 6A7 90 | 6L7 10/- | 12K7GT 5% | 8074 916
ECC84 6/6 | EYSI 76 | P2 10/~ | SP6l 316 |ULBS 716 | 6ABG  B/6 | 6L18 10~ | 12K8GT 10/~ | BO7E 9.
COMPLETE VALVE LIST FREE WITH ORDER
METAL RECTIFIERS
RMI 776 14A86 23/- 16RD 2-2-8-1 12/ (FC142) ocC3s |E'RAN?)CNEW L“ANS'SEJ.’SS 5.
RM2 8/ 14A97 26/- 16RE 2-1-8-1  10/- (FCI150) OC42 6/~ OC74 8l OCBIm/pr 1276
RM3 10/- [4A100  28/- ILRA 1-1-81 5. (FC118) OC44  5I- oC75 8- oce2 6
RM4 1776 14RA1-2-3-2 21/~ (FC301) 1ERA [-1-16-] - (FC116) 88*15 g; Og77 :; 083;0 :;-
RMS 1976 14RA 1-2-8-325/. (FC31) [8RD 2-2- I6/- - o - OCi70 5
. d=t el - OB (Rele) ) 150 Elucou RECEIVERS
400 volts m 5 7!'6 each
TERMS OF BUSINESS C.W.O. or C.O.D.
. SETS OF VALVES
:,)2 ;’;:;('NG CHARGE ON ALL C.0.D. IRs, 155, T4, 354, 3V4 v Setofd, 170
R . er DAF91, DF9I, DK9I, DL92, DL94 . Set of 4, 17/.
POSTAGE éd. per VALVE DAF96, DF96, DK96, DL96 . Set of 4, 25/.

R.5.T VALVE MAIL ORDER B[I

Tel: MiITcham G202
Opan Dally to Calers

211a STHEATH.ﬁM ROAD MITCHAM SURREY
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1. CYLDON A M. F.M, PERMEABILITY TUNER FOR ALL TRANSISTOR
OPERATION. Size 24 x '}ln approx. By fawmous manufacturer. AM.
I.LF. 470 Kc/s. F.M.-LF. 10.7 Mc/s. A.M. coverage from 1620 Kc/
Ke/s. .M, cuvenge 108 Me/s-8% Me/s Circuit stiagrams 2/6. FRUEE
with Tuner, 25/-, 2nd, Jrd AM. L.ivs 12/ set. lst, 2nd 3rd
and 4th .M. l.F'.‘B 12[6 set. V.H.F. Osc. choke, 1/-. AM. LF.
trap, 1/6. A, 114 and A.F. 115, 5/- each. All the above are the
RF end of au AM/FM receiver car radio, etc, The above six items
purchased together, £2.10.0,

. 825 INDOOR AERIAL. Complete with stand, fully extendabie ean
also be used jor 405, ITV. BBC and FM. 18/6, pius 1/- P. & P.
A.C./D.C. POCKET MULTI-METER KIT. . moving coll meter
acale calibrated in A.C./D.C. volts, ohms audl milhamps. Voltage
range A.C./D.C. 0-50. 0-100, 0-250, 0-500. Miiliwnps 0+10. 0-1000.
Ohius ranges 0-10,000, 0-100.000, 19/6. P. & P. 2/~ Wiring diagram

-, free with parts.

. SIGNAL GCNERATORS: Cash £7.5.0 or 30/~ deposit and § wonthiy
payments of 21/6, P. & P. 1/6. Coverage 100 Kcje to 100 Me/s on
fundanientals and 100 Mcjs to 200 Mefs or harmonics. Case 10 x

> in. Three miniature valves and Metal Rectitier. A.C. malur
200/230v. tuternal modulation of 400 c.p.s. to a depth of 30 per eent.
Maodulated or unmoduisted R.F. output continuously variable 100
multivolts. C.W, aud mod. awitch, variable A.F. output. Magic ey¢
&s output indicator. Accuracy  per cente
SIGNAL GONERATORS. Cash £55.0. P. & P, 6/6. Coverage
120 Ke/s to 84 Mce/a. Case 10 x 6] x Mm_ 8ize of scale 61 x 3lin.
2 valves and rectifier. A.C. mains #30-250¢. Internal modulation
of 400 e.p.s to a depth of 30 per eent, odulated or unmodulated
R.F. output continuousty variabie 1900 milivolts. C.W. and mod.
switch variable A.F. ovutput and moving coil cutput weter. Accuracy
<+ per cent.
CYLDON PERMEABILITY TUNER medium and iong wave Tuner.
Size 3 x 2 x 1%in, approx. Coverage 100-540 Metrea, 1250-2000 metres
I.F. 470 Kc/s. Price 19/6. . & P, 1/6.

. POCKET MULTI-METER, size 3} x 2! x 1}in. Meter size 2§ x 1in.
Sensitivity 1,000 O.P.V. on both A.C. and D.C. A.C. and IM.C. volis.
0-15, 0-150. 6-1,000. D.C. current 0-150 miA.  Reaistance (-100K (1.
Complete with test prods. battery aml full instructions, 35/-. P. & P. 1/6.
FREE GIFT for limited period only. 30 watt Electric Soldering Iron
value 15/~ to every purchaser of the Pocket Multi-Meter.

CHANNEL TUNER LF. 16-1% Mc/s. Continuously tunable irom
174-216 Mc/s. Valves required—PCF80 and PCC84 (In scries).. Cover
BBC and 1TA ranges. Also Police, Pire and Taxis, ete. Brand new
by famous makei, 10/-, P. & P. 3/-.
The MOTORISTS' REV. COUNTER. Kit of parts comprising 270 degree
3ln, moving coil movement. Mannfacturer's present price ot this move-
ment wonkd be at least €7, Complete with full instructlons and elreuit
diagram. Beale callbrated up to 8000 r.p.m. Can be used with any 4
or G cylinder car. 29/8, plus 3/6 P. & P
B.S.R. MONARCH UAl4 WITH FULL-F1 HEAD, t-rpeed, plays [0
records, 1%in., l0in. or 7in. at 18, 33, 45 ot 7% r.p.m. intermixee
7in 10in. and 12in. records oi the same speed. Has manual play
position: colour brown. Dinensions: x 10%in. Bpace required
&bO\L' baseboard 41in,, below haseboard 2fln, Fitted with Full-Fi
turnover crystal head, £5,19.6. P. & P. 6/6,
50 LIICRO-AMP METER movewent by world famous manufacturer.
8ize 1 x 2%in.. 50/- post iree.
S-watt PUCH-PULL 5 VALVE AMPLIFIER plus METAL RECTIFIER.
AC. mains 200-250 v. Size 10} x 6] x 2}in. 5 vaives. Tor use
with all makes and types of pick-np and mike. Negative feed back.
Twa input. rike and gram. and controls for samc. Heparate controls
tor Bags and Treble lift. Response ial from 40 cycles to 15 ke/m
2 dB Jown to 20 ke/s. Output 8 wath: at 5 per cent total distortion.
Note level 40 dB down all hum. Output transformer tapped for 3 and
15 ohms aspeech cotls. For nse with 3td. or L.P. records, musical
instrunents anch as guitars, ete. Sulluhle for swall halls, £3.19.6.
P, &P 7 Crystnl mike to suit, 15/-. P. & P. 2/-. 8in. P.M. Speaker
to suit, 12/8, . & P. 2/-

. FLOORESCENT LIGHT KIT. 40 watt fluorescent lighting kit com-
prising Siemens Choke, 2 Bi-pin holders, starter holder and starter. 11/6,
plus o/ P & P

. FIXED FREQUINCY SIGNAL GENERATOR. Crystal control in metal
case. uize 10 x f x 6in. Incorporating two FC12 valves, maine trans-
iormer. metal rectitiel, choke, indicator lamp, crystal and numerous

and Julated output socket. Originaily
used tor I.T.V. frequencies. Brawd new. %0/€ plus /- P. & P. A.C.
Mains 200-250 volts.

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

soELECTRIC. o » 7 ' 21b High Street, Acton, London, W.3.

with the ' X
POCKET M i i r e 1 iri b tside U.K.
MULTI METER » } All enquiries S.A.E. Goods not despatched outside
See item No. 7 Shop Hours 9 a.m. —6é p.m. Early closing Wednesday.
for further details
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COMBINED PORTABLE & (AR RADIO

The Radio with the STAR features
4" SPEAKER
7-transistor superhet. Output 350mW.

silver coloured fittings. Size 124 x 8% x 3%in.

with black lettering.

All stations clearly marked.
Ferrite-rod internal aerial.

I.F. 470 Ke/s.

Operated from PP9 battery.

Full comprehensive instructions and
point-to-point wiring diagrams.
Printed circuit board, back printed
with all component values.

Two-tone grey wooden cabinet, fitted handle with

Horizontal tuning scale, size |1} x 23in. in silver

Fully tunable over medium and long
waveband.

Car aerial socket.

Y Full after-sale service.

ot Ot % BBt Xt

—
Plus 5/6 P. & P, Parts list & circuit

£4.19.6

diagram 2/6. FREE with parts.
Goods not despatched outside U.K.

All enquiries S.A.E. Terms C.W.O.

RADIO & TV COMPONENTS (actoN) LTD 2i¢ High st., Acton, London W3

Open 9 a.m.-6 p.m. including Sats. Early closing Wed.

GUITAR AMPLIFIERS WITIHE TREMOLO

HIGH FIDELITY UNITS WITH ULTRA LINEAR PUSH
PULL OlVll'l T

We believe these amplifiers to be the most comprehensive
to he offered at such reasonable prices,

Five jack
socket  in-
puts, four
with separ-
ate mixing
volume con-
trols, and
one input
‘straight
through'’
All  inputs
are of
very high
sensxuvnv
only 10
millivolts
input is
required for
full output.
making
them cuit-
able for all
types of gul-
tars and
microph-
ones. Separ-
ate Bass
and Treble
controls, giving a wide range of 1ift and cut. Separate master
gain control. Tremolo speed and depth controls. Jack socket
for remote_ tremolo switching. Outputs for 3 and 15 ohms
speakers. Valves used in the 30 watt ampliﬁer ECC83 ECC83,
L34, EL34, GZ34, In the 15 watt amplifier ECC83, ECCH3,
ELB4, EL84 EZ81. An extra valve ECC83 is used 1n the tremalo
circuit. Supplied as a kit or factory built. The kit includes
full step by step instructions and all parts, with fully punched
chassis. The chassis is complete with baseplate and is solidly
made of 18 gauge steel, finished silver grey hammer. Size
12 x 8 x 6} inches high.
PRICES—
30 watt with tremolo.
30 watt, less tremolo.
15 watt with tremolo, Ki
15 watt less tremolo, L £8, s : .
Add carriage 10/- any amplifier.Send for free descriptive leaflet.
STROUD AUDIO, IPaganhill Lane, Stroud, Glos. Stroud 783

BARGAINS FROM
BROADWAY ELECTRONICS

12in, ALTHAM SPEAKER with built-in tweeter, 3 ohm or
15 ohm, 7.000 Gauss Magnet. Only 2976, postage 3/6.

THE FAMOUS BM3 XTAL MICROPHONE with neck
lanyard, 32/6; table stand 9/6 extra. Xtal insert 7/3.

GUITAR PICK-UP complete with clip and screened lead, 15/-.
3-WAY PUSH-BUTTON UNITS, each button operates a
4-pole, 2-way switch, 4/6.

BARGAINS IN TRANSISTORS. Mullard complete RF Packs
OC44, two OCA45, 12/6; AF packs OC8Id, two OCS8I, 12/6; OC44,
3/6; OC45 3/ OC7I 2’6 QC72, 3/-; OABI diode, 2’1 AFII4 6’6,
AFIIS 6'6 ORPI2 nght Cell, 7’6 OC29 1216,

TRANSISTOR ELECTROLYTICS. |uF, 2,J.F 4ufF, 5uF, 8uF,
10uF, 161F, 32uF, 5014F, 100uF, alt at 15V, 13 each

McMICHAEL TELESCOPIC TV AERIAL. 23|n. extends to
45in. Fitted with Co-ax Plug, will suit any set, Only 7/6.

CARTRIDGES. Will fit most pick-ups, Acos GP67 2G, medium
output, 15/-; GP 59-5 high output, 15/-. BSR Stereo, £1I.

EARPIECES. With cord and 3-5 mil plug, 8 ohm magnetic, 3!-
250 ohm, 4/-; Xcal, 4/-; 180 magnetic with clip, 6/6; 3-5 mil plugs
with nice Iong shank 3’-, screened, 4/-,

ATTRACTIVE TWO-TONED CABINET, Il x6x5, room for
small amplifier, fitted with ex TV 5in. speaker. Only 19/6, post 2’6.

TOGGLE SWITCHES. Single pole with on-off plate, 2/6, with
screw terminals, 2/9.

TERMS: C.W.0. OR C.O.D.

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

Phone: BALham [3984]
(four minutesfrom Tooting Broadway Undergrodnd Station)
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TECHNICAL

TRAINING

in radio |
television and
electronics

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

fees include all books.
EXAMINATION COURSES FOR:—

C. & G. Radio C. & G. Radio
and Amateurs’ Exam.
(Amateurs® Transmitting
A A I
TV Servicing Certificate LG éf_er"tcig.gcam -
(R.T.E.B.) Radiotelegraphy

Institution of Electronic and Radio Engineers,
C. & G. Telecom. Technician’s Cert.
Gen. Cert. of Education, etc.

EX-RENTAL T.V. SETS

Send for list of 17in.
our range of other

models. Demon- §i§ £l l.|0.0
strations daily in 14
our shop, from a din.
large selection. £7 |00

12 months written
guarantee.

14in. 207
Carr. 70 301

Personal Col-

Channels for all
areas. lectlonAdvued

“AERIALS. BBO/ITA combined Loft and ronm norials— From $6/, BB/
UHF and colonr aeriale—From 37/8, 3END FOR FREE LIST.
REGUNNED TUBES

. Guaranteed |
21 in. | 99/6 vear. Ins. and
6. Add

17 in. Carr. 10
79/6 10!- refundable

15 14 on OLD TUBE
12 in.| 59/6(110° Tubes in
stock.)
EX-MAINTENANCE TESTED TUBES
17in. — 35/ l4in. -— 15/,
Carriage 5/- Satisfaction Guaranteed.

TELEPHCNE | yALVES. 84, each. 1,000°s availabie. 8end for
HANDSET | List.
15/6 pr. | CONDENSERS. 100—10/-. New. Assorted
G.P.O. pat- electrolylics and pFs. P. & P.2/6.
hd tern House | V/CONTROLS. ’0 10/-. A selection of types
to Waork- |and sizes. P & P. 2/8.
shop, garage, inter- | SPEAKERS. 7/9. um 8in. 7 x 4In. and 8 x 3in.
office, etc. Works off Ex. nfd. Salvage. P. & P. 2/3.
any small battery. NEONS. 1/- per dozen, (8.B.C.D.P. ﬂmnw
P. & P. 4/ Mains tester and visual reminders. P. & P. 1/~

ILFord 621/3 Romford Road, Manor Park, E.12 For Free
€001/2/3 Liverpool St.—Manor Pk.—10 mins. List

Phone |DUKE & CO.(LONDON) LTD. ISump

New practical radio construction courses

Learn as you build the 1CS way. Learn the
theory of radio and electronics. Build a 5-
valve, 2-waveband receiver, a transistor port-
able and an A.F. amplifier. Build a signal
generator and a multimeter as well, if you
wish—two essential pieces of equipment for
those engaged in servicing work. Three
courses to choose from.

Post fhizs Coupon T QDAY SN IS

careers in Radio, and full details of other ICS Courses

Member of the Association of British Correspondence Colleges

I INTERNATIONAL CORRESPONDENCE
] SCHOOLS

| (Dept. 171), Intertext House, Parkgate Road,
l London, S.W.11

1 Please send book on

] Name ABCoveerresiissrroransanaen
I (Block Letters please)

l Address

|

I occupation 8.64
1

I
i
|
|
d

INTERMATIONAL CORRESPONDENCE SCHOOLS

www americanradiohistorv com

SAME DAY SERVICE
VALVES NEW ! TESTED! GUARANTEED !

|sETs 1R5, 185, 1'T4, 484, 3V4, DAFS], DFO1. DKL, D12, DLY4: Setl
3

of 4 for 16/-. DAFP6, D¥Fya. DK9G, DLG: 4 tor 23/8.

TATGT  7I86VAG 379, m(oo 6/8|PUFS2  8/8|U19L  8/6
1bs 6/8'6VAGT 6/6] I3 7/ | PCFSE  Ble| "2 8/6
THAGT 8[8|ln\4 3/9|LFHL Bf=) [T T 1149
INBUT 31- 6X5GT  5/8| Dy 379 PCFR06 14/-| U201 -
91787 8/-| 8/6|PCLE2  6/6|U'xnl 15/
a/s-ws 78 DH 4/6[PCLE3  9)- 114020  5/9
2/8|7C6 18 413/ PCLB4  7/8] 1 ABCSO 5/8
5/« THT 5/9 5/~ | PCL83  8/8lUAF42 §/-
‘?{g zn 1%//9 g;s PEN4DD g| UBUIL 618

7 - 1RO
ajo/locz 1373 2/5(PENAL 88/ tino 4
8/ 12AT6  4/8 2/8| PENB417/8| (ispag  6/9

Wi s

SU4G 4/8|12AT7 8/ 12/8 | PEN383 9/8|y;
SYSGT 5/-|12AU7 419 713|PL36 WS, o
821G 71-|12AX7_4/9 4a[Pist 70| hooas afs
6ALS 2/+|12K7GT 4/3| D198 = k 7/11 | PLy2 5/6| Uoyro 8/6
6AQ5 6/-|12KSGT 8/8| EABC80 5/3| EM30 6/9|PL83 5= U(:'HZ"Z 718
GATS  S/6|12Q7GT 4/3(EAF2 8/-(EMSL 7/8PL&4 /9| o) 68
8LAG 6,- 19BGG0 6/8] 8 4/-|EMB4 /6| PX4 94~ UCLsz 7/6
| 3\20p4  12/8 o/ |Ea7 8| pX2s 7| UCLE2 T8
2/8(20P5  14/9 5/-|BY51 8/-1PY3L 5/9 Ul‘-l‘l ,.Ia
6BHS  5/-|25L6GT 4/9 73|EYBs 7. PY32  §/-|UEL

@
=
==
&
[

4BJ4 26 U4GT 10/8 .

611 6/- Ez40  5/6|PY30 53| UFh) ‘,’7’3
6F13 7/9|BZ4l  7/6[PYsL  5/9(114% 5/'
613 8/-|Ez80  4)-|pysz  4/9| UlAd 181
6F15 8/3(Ezs1  4/8|pys3 gl G148 B/
8K7 7/8|KT32 /- PyEs 78| /g
SKIGT : K 89|KTas  12/3|R17  18/-| UVT 18;6
6K3G 3574GT 4/11 4/9{KTW6L 4/9 TDD4  7/9

7/-MUL4  B/-|TH21C 9/8|UY21  7/9
6/3|MX40 B/6|TH233 5/9|UY4L 4/9
8/3|N18  4/10|U22 4/9|UY85 5=
6/3|PC95  9/-|U25 g/g|YP4L  4/9
6/3|PC97  7/8{U26  10/-|W78 8/6
10/9|PCC84  5/8)| U47 8/8| W7 2/6
R7G 8/-{PCC85  8/9U50 5/-| W729 18/8
6SL7GT 5/8/DAF91 3/9 8/8|PCC89  8/-|U52 4/6(X8IM 18/6
6SN7GT 8/9| DAF9S8 6/-|ECHS: 6/-[PCFs0 5!9/U78  8/8/X109 17/6

Readers Radio

24 COLBERG PLACE, STAMFORD HILL, LONDON N.16
STA. 4587

Poset 6d. per valve extra. Anv Parcel Insured against Damage in Transit 6d. extra
C.0.D. Parcel 4{3 extra.

6K8GT 7/9|33KU  8/6
816G B/9[AZ3L 8/8'
61.18 7/6|B38 4/8|
6PUB 9/8|CCH35 12/3
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Electronies Cenired throughoutl Greal Britaisn.-

THE ‘HIGHWAYMAN'
OURQUALITY CARRADIO
| TO BUILD YOURSELF AT

A NEW LOW PRICE
Look at these features:

5

* Attractive styling. + Push-
pull output. * Three latest
Mullard transistors plus valves types EBF83 and ECH83. % No
Buzz. high output and sensitivitv. % Printed circuit (latest

tvpe). 7 x din. high flux p.m. speaker and baffle. ¥ Medium and
Long Waves. % Push button for fingertip control. s« Extremely low
battery consumption (less than t-amp). %« Easy to fit any make car
(Positive earth only). % 12-volt operation. % Compact size, meas-
ures only 7 x 7 x 2in. deep. % Easy assembly, supplied with dial and
drive already mounted. £7 19 6 Plus 5/- P. & P.
Special inclusive price of ONLY =i
All parts available separatelv. Individually priced parts list and
comprehensive 1nstruction booklet 2/6 post free. (Deducted {rom
cost if complete parcel purchased later).

Optional extras. 3 section chromium plated weatherproof
telescapic aerials type 1 1777447 19/8: tyDe 2, 2°/437, 29/6, both
Plus P, & P, 2/6 if purchased separately.

PRACTICAL WIRELESS
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MARTIN Fully Transistorised AUDIOKITS

These Ingeniously designed sub-assembled kits enable you to build
a transistorised Hi-Fi system by simply linking together your
choice of units. No technical knowledge or special too s are needed
to build with complete suc-
cess. All units are supblied
on printed circuit boards
ready to mount and connect.
Latest type trausistors used’
in  conjunction with the
specially develgped circuits
give you superb reproduction
Oor bhattery operation or can
be used on A.C. mains with
Martin power supply unit,

GLYN

Following Audiokits available:—

Unit 1,—5-Stage Matching Input Selector Unit. 47/8.

) Pre-Amplifier with Master Volume Control. 37/6.

3-Channel Mixer. 79/8. (Plug-in matching adaptors for
above, 8/6 each.)

4.—Combined Pre-Amplifier and Tone Control Unit. 62/

3.—10 watt Main Amp (3 ohm o/p imp. only at present). £5.12.6.

Unit 6.—Power Supply Unit. £2.12.6.

P. & P. extra on above items. Full range of attractive Perspex

escutcheons available. Send S.A.E. for tully descriptive literature.

THE WORLD AT YOUR FINGERTIPS!!

THE HE-30 4-BAND COMMUNICATION RECEIVER

One of the finest general
coverage bandspread Recei-
vers available at this price.
Covering  550Kc/s—1600Kcfs,
4.8Mc/s—14.5Mc/s.  1.6Mcfs—
4.8Mc/s. 10.5Mc/s—30Me/s,
Iltuminated slide rule dtal.
calibrated every 5Kcfs on 80
and 40 metres, Edgewise
¥ S-meter. 0-100 logging scale,
* coverage from 0.55—30Mc/s.
8 valve plus Recifier super-

het circuits. RF stage with
an Aerial Trimmer. 2 IF Stages. B.F.O. control Q-multiplier.
Controls: Function Switch, Audio Gain, Selectivity (Q-multiplier)
Frequency (BFO). Band Selector. IF Gain. Trimmer. AVC-MVC
Switch. Anl Switch. Main Tuning. Bandspread Tuning and Head-
phone Jack. Selectivitv—60dB at 10Kc/s. 0.8Kc/s at 6dB (with Q-
multiplier) IF-455Kc/s. External PM Speaker reqd.. 4 or 8 ohms
impedance. Output 1.5 watts. 8 modern Minjature B7G B Valves
and 5Y3 Rectifier. Size 15 x 10 X Tiin. Grey crackle finish. 220/240
volt A.C. mains. 50-60 cycle operation. Full instructions and
circuit diagram supplied. Send 5.A.K.

THE HE-40 4.BAND COMMUNICATION RECEIVER,

Completely built a nd ready
to go. High sensitivity
Superhet receiver covering

550K c/s—1.600 Kc/s, 1.6 Mels
—4.4 Mcfs. 4.4 Mefs— 11 Mcfs
11 Mc¢/s—30 Mc/s, Electrical

Bandspread tuning. Slide
rule type tuning dial. Inter-
nal ferrite rod aerial for me-
dium waveband reception -
and 1 59in. 10 section chro - .
mium Pplated lelescopic whip aerial for the short wave bands
Sockets for optional outdoor aerial. internal high fiux monitor
loudspeaker. Latest modern miniature B7G base valves. Head-
phone socket (may also be used for external loudspeaker). ANL.
BFO, built-in 'S meter. 220/240 volt A.C. mains, 50-80 cycle
operatfon. Handsomely styled cabinet with grey crackle finish and
handsome front panel. with chrome and satin chrome fittings.
Measures 131in. x 8tin. x 5lin. (high) and weighs only 111 lbs. A
comprehensive insiruction manual is_subpPlied. An ideal receiver
{or the radlo amateur and short wave listeners of all ages.

Send 8.4.E. for leafiet.

tor leaflet. 40 Carriage i
. T Carriage
PRICE Gns Paid rrice £24.15.0 Caria
THE NEW HE-80 COMMUNICATION
LI RECEIVER “STARFLITE TRANSMITTER”
Thed. HE-80 has out-
standing sensitiviety d
0-1_0() logging scale tor &?S,nglsidatgag.sits tc}}‘,: ge;:,d?
instant re-set. built-in Hite has single-knob band-
S meter snequl rec- switching. front panel
ording  Jack. remote switch to select any of five

Control Socket allowing
simultaneous control
with transmitter. 100K/c
crystal oscillator circuit
providing accurate har-
monic signals of either
4 or 8 ohms impedance.
Two headphone sockets,

one high, one low.
TECHNICAL SPECIFICATIONS,
Frequeney Coverage: Band 1 540—1605Ke; Band 2 1.6—d4.8Kc:
Band 3 4.8—14.5Mc: Band 4 10.5-—30Mc: Band 5 144—146Mc/s. Band
Spread (HHam Band directly read): 80 Metre Band: 40 Metre Band:
20 Metre Band: 15 Metre Band; 10 Metre Band. Sensitivity: 1 micro-
volt for 10dB signal to noise ratio. Selectivity: Normal 10Ke at
~T75dB, 1.25 at—6dB. With Q-multi: variable to 700 c.p.s. at 6dB.
Operation: AM. SSB. CW and FM. AM diode detector. SSB/CW
product detector (BFO). FM gated beam detector. Power Soure:
240 volts 50/60 Cvcles A.C. Power Consumption: 60 watts, Aud
Output: 1.5 watts, 8 or 500 ohms impedance. Auxiliary Circuit:
Electrical Bandspread. Q-Multiplier, ANL. AVC-MVC., BFO, 100Kc
crvstal calibrator. Valve Line-up: 4—6AQ8, 6BL8. 3—6BA6. 2—6BES.
6ALS, 6AQ5, OA2, 6CA4. Dimensions: 17in. wide. 64in. high, 10in.

deep.
rrice 59 Gns, ©3riaee

crystal positions with pro-
vision for an external VFO.
Controlled carrier modulato:
permits almost 100% of the
CW input to be used on AM
peaks. Grid-block keving
provides chirp-tree operation.
A full wave silicon diods
bower supply effects extre-
mely low output ripple for
cleaner CW transmission. electron-coupled Pierce Osclllator.
capacitance bridge neutralization of the final and@ a three-stage
lowpass filter. An illuminated edZewise D'Arsonval panel meter.
Pi-network output provides the correct impedance match between
the plate circuit and any 50-72 ohm co-axial feeder. Easy to follow
point-to-point 1nstructions supplied with each set of components.
When constructed the Unit is housed in a heavy gauge steel Cabinet
finished in grey crackle.

SIPECIFICATIONS: Power Input—20 watts Dead; Operation:
C.W.. AM Phone—crystals or VFO Control; Band coverage: 80-10
metres; Coubling: Pi-network: Valve Line-up: 146, (2) 6CLS.
12AX7, 8DET. Low Pass Filter, Size 13!in. wide x 12in. deep (inc.
knobs) x 8lin. high (inc. rubber feet), Weight 28 ibs. Power Require-
ments, 200/240 v. 50-60 CPS. 225 watts.

MAY BE BUILT FOR 35 Gns.

Carriage & Insurance 15/«

SEE FOLLOWING PAGES FOR ADDRESSES AND OTHER ITEMS }

www americanradiohistorv com


www.americanradiohistory.com

302

MULLARD 2-VALVE PRE-AMPLIFIER TONE
CONTROL UNIT

Employing two EF88 valves and
designed to operate with the Mullard
AMPLIFIERS but also perfectly sult-
able for other makes with input up

to V.

% Equalisation for the latest R.LA.A

charact.erlstlcs + Inputs for Crystal Pickups and variable reluctance

magnetic t.ypes % Input (a) Direct {from High imp. Tape Head. (b)

From a Ta%vl ‘Amplifier or Pre-Amplifier. * Sensitive Microphone
de T

ICétIx%ngel. * ange BA%SSE%%IE‘&%%LE Controls. (Carr .
Kihos £6.6.0 AN EMBLED £9.10.0 12750

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

e —
MULLARD 3-VALVE PRE-AMPLIFIER TONE CONTROL
UNIT

Designed mainly for Maullard Ranfe of m
Amplifiers. also suitable for any Amplifiers
requiring input up to 250mV. mCOrpora\:es 5
input Channels. including for Tape and Mag-
netic Pickups. Separate Bass and Treble
controls. High pass fllter 20 to 160 ¢fs. low
pass filter 59 Kc/s Totally enclosed In case

ASSEMBLED

Size 11} x 41 x 41 (Carr. &
Rrediraxd-£10.0.0 ¥ LTest

£13130

Instruction book and detuiled price list ([ree with kit) avuilable separately
at 3/6 Post Free.

MULLARD “5-10" MAIN AMPLIFIER

For use with MULLARD 2 or 3 valve pre-
amplifiers with which an undistorted
power output of up to 10 watts is obtained.
SPECIFIED COMPONENTS and MUL-
LARD VALVES including PARTRIDGE
MAINS TRANSFOR‘VLER and choice of
PARMEKO or RIDGE  Output
Transformer. o o
COMPLETE KIT s
(Parmeko Output Trans.)

ASSEMBLED AND £13 13 o

(Carr &Ins. TESTED
BOVE lncorporatirge PARTRIDGE OUTPUT TRANS. £1.6.0 extra.

Instructlon book and detailed price list (free with kit) available separately

at 3j- Post Free.

COMBINED PRICE REDUCTION
MULL ARD 3-10 Main ambplifier ‘md 2 valve Pre-Amp. Kit £15.15.0.
8/6. Built and tested. £21.10.0. C. & I. 10/-
\lUl l ARD 5-10 Main Amplifier and 3 valve Pre-Amp. Kit £19.10.0.
C. & L. 8/6. Built and tested, £25.10.0. C. & I. 10/-. With Patrtridge Trans-
former £1.6.0 extra.

THE MULLARD 5-10RC AMPLIFIER
The popular complete *'5-10" incorpora-
ting Passive Control Unit providing up to
10 watts high quality reproduction with
Input of 600mV. Specified components
and new MULLARD VALVES. Includes
PARTRIDGE MAINS TRANSFORMERS
and choice of PARMEKO or PARTRIDGE
Output Transformers. Surplus power
avallable for Tuner

COMPLETE ~ £12,0,0
ASSEMBLED £16 0.0

AND TESTED

with PARTRIDG

PUT TRANS. £1.8.0.
Instruction book‘ and detailed price list (free with ki) avallable veparalelv
at 2/- Post Free

(Carr. &
Ing. 7/6).

UUT-

THE MULLARD 3-3RC
A HIGH QUALITY AMPLIFIER DEVEL-

OPED_FROM THE, VERY POPULAR
L-WATT MULLARD “3_3" DESIGN.

kit oF parTs £8.8.0

ASSEMBLED (Carr, &
ASSEMBLED £11.10.0 27

Complete to the MULLARD specification
includine PARMEKG OUTPUT TRANS-
FORMER. Switched inputs for 78 and
L.P. records plus a Radioc position. Extra power Lo drive a Radio Tuning
Unit is also available, Please state L.S. impedan

Instruction book and detailed price list (free with lat) avcilable separately

at 2/- Post Free,

PRACTICAL WIRELESS
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THE “MONO-GRAM"
A small Amplifier of genuine high

controls.
Transformer producing up to 3
watts undlstort,ed output. (Carr. ?».

& Ins.
KIT OF‘ (Carr. &
PARTS £4 10' Ins ).

3/6 ASSEMBLED £6'o o
Instruction book and detaued price list (Uree with kit) available

separately at 2/6 Post Free.
Perfectly suited for Portable Installa-
tions for which purpose we offer PORT-
ABLE CASE (£3.10.0), the AMPLIFIER
(Kit €4.10.0) and 8° x &5 900
SPEAKER (£1.0. 0) All for.. °
Alternatlvely AMPLIF‘IER
Carr. &Ins l £10.0.0
The Case quoned above will accommo-
date some ¢-speed Single Record Units.
A larger model is available for excr]t:blol-

With this Equipment a CO STE
PORTABLE RECORD £1 4.0.0

PLAYER can be built for
: MODEL CR3/S
TAPE RECORDER

MODEL (‘R:i/s incorporates
the HF/T Mk, I1 Tape
Amplifier (described be]ow)
and the Collaro ‘‘Studio

Twin-Track 3-speed Deck
operating at 1tin., 3iin. and

T4in. speeds. Complete
with microphones and
1,2%0}!;& tape
%% S o £33.8.0
EMBLED
AND TESTED “3'0'0
(Carr. & Ins. 15/- extra)

STEREO TAPE
PRE-AMPLIFIED
MODEL STP-1, For u‘;e
Mth current TRUVO
RENELL or COLLARO
“STUDI Q" ! and ¢ track
Stereo Decks. Incorpor-
ates Ferrox-cube Oscillator, 4-3peed Equalisation Signal Lever
Meter und separate Gain Control. Includes separate Power

Unit. KIT OF (Carr. &

PARTS £22l0lo Ins, 8/6) ASSEMBLED 8.0.0
Instruction book and detailed price list (free with kil) available
separately at 5/- Post Free.

MULLARD TAPE AMPLIFIER . A
MODEL HF/ER3/ MK, 11 P 4
Based on Mullard’'s Type “A"
design and suitable for most }
track Mono Tape Decks. Incor-
porates Ferrox-cube Treble in-
ductor, Gilson Output Transfor-
mer, and 3-speed Equalisation.
Includes separate Power Unit,
%sll'{‘lg( F}jARTRIDGF Mains '(I‘ransrg:'mer

)
PARTS £13 Ins. 7/6). ASSEMBLED £19 o o
mstruction book and detailed price list (free with kit) available
separatetu at 3i- Post Free.

COMBINATION TAPE UNITS

All our Tape Units can be supplied specially matched to any Tape Deck such as
Collaro, Brenel! Mk.6 Series (1. also the Weerites. Speclmen prices &1 below

TAPE PRE-AMPLIFIER MULLARD Type “C”

Suitable for most ¢ track, Mono Tape
Decks. Incorporates Ferrox-cube Push-
Pull Oscillator. Treble Inductor and 3-sp.
Equa.llsation, Includes separate Power

EiT'or £14,0.0

PARTS

(Carr. &
Ing. 7/6).

£19.10.0

Instruction book and detailed price list (free with kil) available separately

ASSEMBLED
at 3/6 Post Free.

SEE PRECEDING PAGE FOR
OTHER STERN-CLYNE PRODUCTS

Assembled

STP-I Pre—nmp with Coliaro Btudio Tape Deck...... !36. 0.0 g£42. 0.0
with track smtch fitted, £44.2.0.
STP—l with Brenell Mk. & Neries 11 with Track Switch
() ocopeonoRragaPRIR0RI0EAREAq00R0PQ0R0C0 . 268, 4.0

S’I'P-l with Breneil Mk 5 Series il t Track Deck . 274.15.0
Type “C" Pre-amp with Collaro Studio Tape Deck £24.10.0 £30. 0.0
Assembled with deck wired and matched, £32.2.0,
Type “C” Pre-amp with Brenel) Mk.5 Beries 11 Deck,. £46.11.0 853, 1.0
Assembled with deck wired and matched, £656.
HF/TR3 with Collaro studio Tape Deck, .. 224. 3.0 £29.10.0
Arsembled with deck wired and matched
HF/TR3 with Brenell Mk.5 8eries Il Deck, . 248, 40 £51.11.0

Assembled with deck wired and matched, £63,13.0,
Carr. & Ins 15/ on above units. Send 8.A.E. for comprehensive price list.

SEND FOR CURRENT PRICE LIST OF ALL LEAD-
ING RECORDING TAPES AND ACCESSORIES
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CLYNE

THE TUDOR STEREO HI-FI SYSTEM

FOR
ONLY

Plus 15/~
Pkg, & Carr.
Comprising a Self Powered AM/FM Tuner. Stereo Pre-amplifier, 12 watt
per channel Stereo Power Amplifier. The Tuner and Pre-amplifier are
housed in matching black crackle finish metal cabinets for shelf mount-
ing. with silver metal dials and matching knobs. Specifications: Tuner:
Qutstanding quality providing full VHF/
FM long and medium waveband coverage,
trequency range FM 87 5-108.5 Mc/s, AM/MW
522-1630 Kcfs. LW 145- 270 Kefs. 100mV output
mains supply 105/240 A.C. Valve line-up:
ECC35, ECH81. EBF89, EB91, EMS84,
ECC33, Multiplex outlet provided. Pre-
amplifier—Designed for use with Tudor
Stereo Power Amplifier with inputs for most
types of Pickups. direct play from Tabe-
Heads and ample sensitivity for either Crys-
tal or Moving Coll Microphone. Distortion
0.1%,, tape outputs 100mV nom 90K, ohm
mpuL\—Mlcxoph(me 5 mV. Tape
R.ILA'A. 43 mV ftat 250 m V. Tuner
100 mV. Valve line-up: 1—ECC83. Power Amplifier,—14
watts per channel. sensitivity 1 volt r.m.s. for 14 watts uuLpuL Ire-
quency response - 0.5dB 20 cf<. —20Kcfs. Speaker impedance 4, 8.
. ohm\ surplus power available for Tape Pre-Amwn. mains supplyv 1())/24()

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

CHASSIS BARGAIN

A 6 valve Superhet Radiogram
Chassis of outstanding quality
covering MW 200/550 Metres.
LW 1200-2000 Metrss, VHF 87-
100Mc/s,
Incorporating internal Ferrite
3 Rod Aerial and the famous
Gorler Tuning Heart for VHF,
Pick-up input suitable for most modern Record Plavers. Power
output 4 watts, valve line up E180), EABC80, E¥86, ECHT7I.
EL84. ECC85. Volume On/Off and Tone Control, attractive
black Tuning Dial size 15° x 6” with gold letterimg and con-
trasting cream and gold knobs, A.C. 200/250 v. Size B x 72 x 647,

P. & P. 5.
price: 16 GNS.  0r£3.9.0 deposit (plus P. & P) and 9
monthly payments cf 32/8.

HI-FI STEREO HEADPHONES

For the connoisseur who requires per- |
fection. Each_Earphone consists of a
24" Dynamie Loudspeaker with a full
frequency range, fitted with foam rub-
ber Ear Pads for added comfort to
keep out noize and to maintain an
excellent bass response. The resis-
tance junction box with change-over .

. A.C. Valve line-up: 2—ECC83, 4—EL84, 1—(GY%34. switch provides simple transter lron
Phones to Speaker: Specifications:

DUE TO PRODUCTION STREAMLINING WE ARE | Freguency Range-25-15000C.p.s. Input

Impedance—tt ohm ower rating—
PLEASED TO ANNOUNCE REDUCTIONS IN PRICE! | ! watt. Weight—I8 ozs.
% J.L.10 POWER AMPLIFIER rrice 5 GNS. P& P

Jn(;mpmate\ the latest triode-pen- (Junciion box 15/- ex.)
tode  ECLBG  valves  in pu~h-pull.
PARTRIDGE ultra  lmear output OUTSTANDING PRICE REDUGTUON
Lansformer,  PARTRIDCGE  muains . THE B.
transtormer and =mootinng «hoke. ’ ST/M PICKUP
10 watts  power outpul. surplus i COMPLETE
powel  uvailable tor tuner, Output b WITH 8P 11
impedance 3—7.5—15 ohuis. STE]REODYNE

C.o& L MAGNETIC
KIT OF PARTS £10 0.0 in CARTRIDGE

A Transcription
Pickup ot out-
standing quality
emploving a spe-

READY BULT £ 3 13 o N
* DOUBLE FEATURE PRE-AMPLIFIER :
Inputs tor miciephone, crystal or .

o X K ‘ cially  designed
::;1‘21511‘;;l':hdit';i»(u}\ggz'xw ltl:llrlu;{i"llll]{ll.el; countel-bulanced and unigue weight adjustment.
o Iapé eakenc s avivd) D SR i Spedihications Len"lLll 1W2in. trom tip of Cartridge. Height 251n,
e B e o Steseo/dony tridge
ekl 1wt Featire means MR AN 5 5m tom 30 s, 1015 52
T 1;m P REE0T Dol UG B0 6 TR Quiput Vollage: TmV per ¢ hannel als cmisec, at 1U00 cps.
dute ull that 15 reguited 1s a suitahle Bi?‘ﬁ’:\”u ];)2(.“13.)?(‘)1::::,7]‘&"1
tape deck. Push-button switching Induvl‘u‘ 0 200mH °
losr 3 tape speeds eyualised. Tape “ g . 2
f1ase Bias Oscillator circwit mnefrporating lertoa-cube tianstoriner ., lsecommnnd«,d Tracking Foree: 2 to 4 grams.

h A o 3 d Compl-ance: 5 x 13=-6 cm/dvne i all directions.
Function switel. separate base. tieble and volume contiols, level Sty Jus: Diamond. 1adius of curvature: Tth
control and latest EM8T magie eve level indicator. The pre-amphinen Re oxﬁi‘nenade(l Load: 47000 ohm»‘
1= totallv enclosed 1 a silver hammer bni=h stee! case, and an attiac- N “ ! PRICE Qi Gns, Plus 36 P. & P
uver berspex tront nanel completes the presentation. = -

KIT OF PARTs £13.13.0 reEADY BUILT £19.19.0 C & 1.5
FRICES: Il both above units are purchased Logether: @ a0 NEws FLASH : :
kit or parts £23.13.0 reapy suir £32.0.0 Sl YET ANOTHER NEW ELECTRONICS CENTRE

ACOS MONAURAL STETHOSCOPE HEADSETS OPENING SHORILY AT
Suitable for Ta Recorders. P i IS LE recorders, 100 ot
D i B e T S ey (T 2P & 52, LORD STREET, LIVERPOOL
(Orginally 214-) OUR PRICR ’ 1/6

WEST END: I8 Tottenham Court Road, W.I.  MUSeum 5929/0095 Half-day Sat
(Premier Radio) 23 Tottenham Court Road, W.l.  MUSeum 3451,2 Half-day Thurs
(Premier Radio) 309 Edgware Road, W.2. PADdington 6963 Half-day Thurs

CITY: 109 Fleet Streer, E.C.4. FLEet St. 58123 Half-day Sat.

NORTH LONDON: 162 Holloway Road, N.7. NORth 7941 Half-day Thurs

SOUTH LONDON: 9 Camberwell Church Street, S.E.5.RODney 2875 Half-day Thurs

CROYDON: * 12 Suffolk House, George Street.  MUNicipal 3250 Half-day Wed

BRISTOL: 26 Merchant Street, Bristol . Bristol 2026 Half-day Wed

MANCHESTER: 20 22 Withy Grove, Manchester 4. BLAck Friars 5379 Open 6 days a week

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

Suppliers to H.M. Government. 38 CHALCOT ROAD, LONDON, N.W.I T4laphone: PRIMROSE 9090

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

0A2 4/8 | 6BWS 69| BX5 418 20°5  12/8 | ACHLDDS/-| EABCY 3/8) EL37 12/3 | KTZ41 5/6) Qr150/159/8 § 1150 496 AF125 10/8
oB2 8/~ | BBWT 5[ | 8YHU 8/~ [ 256G 7/6| AC/PEN EACOL  3/3 ) BL4L 3 | L3 3f-| Rz 518 Unz 4/6 | AF126 10/
Gy 178 ) EAl4 718 | EL42 716 |LN132  8{-| R18 29/ 4/6 | AF127

0Z4GT 4/8 )| 6BXE 2518
1A3 25U4GT18/2 | AC/PEN EB34 1/-| E1LA] 83 [LN3ow 78| RI7 17/8

216 | 84 $/9 | BYZ13 11/8
1A5 5/ | 605 26Y5 S| (v 17| EB41 4/9| EL8I 8/8| RIs 8/6 10/6 |GD3  5/6
1A7GT 7//9 6C8 2HYSG 7/9 ] AC/NG 22/6[ EBBL 2/8 | KL%4 5;8 Rli: a/8 18/8 | GDn 56
1c1 4/ | BUR 5/6 2

2574 B/8] AC/BG/VM | EBC3  20/6 | E1.8S
g 12/- | EBC33 8/ | LLES
25Z8GT 8- | ACTH1 18/~ | EBC41l  §/8 | RLOL
278U 23/8] ALC/TP 18/- [ EBUSL b/9 | ELYS
28D7 g/8| AC/vP118/- | EBCY0  8/9 | EL360 38| Bl 20/6
30C1 8/6| ACVP2 20/6 | ERCOL  5/8 | EL&20 18/4 (Mi D4  8/-1 8P4B 19/6
30C15 9/-| ATP4 23| EDFN0 38 | KLA22 1B/8 ) MHLDG12/6| 8PI3C 1R/8
30C18 108 | A%L 5/8 | EBIRY 7/3 | 1L.L80 80/5 | ML

30F5  5/8 | AZsl  6/8| EBIGD M M=4B  20/8
30FLL 9/3]| AZ4l  6/8| EBLIL MSP4 18/
30L1 5/8 | K38 4/0 | ECh2 MULY/144/8

3/9

2/8

a)-

3/~

3 R&: B/-

102 /g|nce 108 9/68| RG1/240A
168 §/3|6clo 7/8 54/~ 9/- | GET108 Y-
8/ 12/6| RK3¢  7/8 8/8 | GET10410/-

12/8 12/9 | GET10817/8

HE 11/8 | GET111 18/~

50 3 | T 8/0

24/~ 6 | GET114 6/6

849 | GETS7210/-

1C5 8/8 | 812
106 10/8 | 8CLT
[}

1¥D8  3/8 | 6ES 9/8 30L15 /3| B319 5/ EC53 MX40  8/9 U4020 8/8 |UEX35 3/~
Go /- | 6F1 8/6 sord  12/3| BLOZ  10/6 ] ECh4 7 23/8 VMP4011/9 | GEX36 10/-
1HSGT 7/9 | OF5 5/3 30P12  7/8 | Ci 12/8{ ECT0 8 B/ VMB4B 1R/- | UEX45 6/6
1L 2/8 | 6F6G 8/ 30P18  6/- | CIC  12/8] ECRL N10R  26/2 vp2 8/6 | GEX64 11/8
1LA6 16/10 | 8F6GT 7/6 30P16 12/ | COHA5 12/6 | K00 N339  16/(- VP2B  9/8 | GEX66 1B/-
1LDS 4/- BFK 8/- 30PL1  8/8| CK3nn  6/8| Kol P41 316 VPL 14/0 | MATI00 7/8
1LNG  4/6|oF11 17/ WPL13 9/8 | L1 19/6| B2 rai ©16 VP4A  14/6 | MATI0L §/8
INSUT 8/8]AF12 of- APLI412/6 | Clad 11/6 | EUC31 PABCS0 8/8 VPADB  80/8 | MATI20 /0
1P1 59 | 6F I3 9 4545 20/9 / PCRG 1013 TP13C 7[. MATIZ21 8/8
P10 4/8|6F14 233 35L6GT 8/9 PORY 14/7 2/6 | OAS !
1P11  B/8|6F15 8 BWL 4/9 PCo5 1148 5/-
1R 4/-| 8F18  6/9 3543 16/4 pPCo7 Y8l T 9/8
184 5/- | 6F17  12/8 35Z4GT 4/8 A PUCRY  5/8] UABCSO §/- 21/-
185 3/8| 6F18  13/b 36Z5GT 5/8| CYIC  6/6] FCCs2 PCCSs 89| UAF4z 7/- 5/8
1T2 29/« | 4F19 [ 39 2/8| Y31 B/8| ECCSS PCCRR 10/8| UB4L  10/8 49
1T4 2/3|6F23  6/3 40SUA  8/81 1) 1/8 | KCCRY PCC8Y  7/8| UBC4L 68 -
U4 5/8|6ras  9/6 {18TH 15/~ | D16 13/8 | ECCES PCC189 10/8| UBCKIE 6/8 3/-
s GF26  b/- 43 B/-| D12 10/8 | ECCRS PCIO 68| UBFs0 5/8 | VU1l /-

43 10/~ | DA% =1 BCOT 3=
4576 154- [ D77 2/8] BCCINO11/6
50A5 21710 | DACA2  7/9| KCCB0416/4
J0B3 6/8| DAFSL  §/8] LCCHOT 15/~

3/9 | PCFa2  6/8| L'uvsp 80 | VUL 10/-
4- | PCres 8/8] UBLIZ1 8/8 | VUI20A10/-
8/9 lrCcwns 79| Loz /8| VUL 7/-
8/8 | PCFR0510/68] UCUSL  8/9 1 W2i 5/-
5005  6/6| DAF9G 5/9 | BOFNO 6/- 13 14/8 |PCLY2  6/8| ULCHs  5/8 | w4z R0/5
300D6G40/9 | DOCGY 69 | ECFRy  6/3 | FUISC 17/« |PCLAS  7/0( UCKFS0 8/8 1 WHINM 24/
SOLAGT 6/3| D4 12/ | BCFAG 116 | FW4/5008/8 [PULA4  7/-1 UCH2L 878 | W3 10/C
14/8 [ D41 10/8 | ECFRO4 24/ | FW4/5008/8 |PCLs5  7/8] UlH42 7| W75 B/8
53KU 14/6| DLT4  8)-| KCH3 28/3{ GTIC  9/9|pCiss  g/o) Lenxl g8l wir - 2/8

88| DET25 7/6| ECH21 9/9 | GUSO  B5/- | PCL¥8 19/6] UL 7/8 | WRIM 6/

3 ., 8

18/8
5/6

[AL]
5/3 | 6K6QT

3Q4 8/8 | ECIl33 29/8 0 /- | PEN4DD Wiol 26/2
SQRGT e |6KTG 13 18/-| ECHSG  8/3 /6 25/~ Wio:  10/8
3184 4/8 | 6K7GT 4/~ 80/- | ECH42  7/8 17/8 | PEN4ODD w7 17/8
3v4 513 { tKRG 3/3 2/3( EClisL 59 104- 84/- X4 kit
41 3/0 | BK8GT /9 519 Hotsy GZR7T 14/8 |[PEN4S  F)-

JIEL) §/~[PEN4SDD

574 7/- | B1.1 10/-{ 12RI7 6/~ uss 8/9 2/~ 0C4d 813
5U4G 4/6|6leu  @/6| L2K1  16/0 ILABC809/8 [ PEN46 4/3 OCHI'MEL /-
BV4t: 78| 618M 9/- 12HSGT 1/8 3/6 nLye 7/8 | PEN3R8310/8 oU4s 8/-
SYSGT 4/8|6L7UT 4/ 1246GT 2/6 3/9 HLISC  4/- [ PEN453DD OCI3PN10/-
5Y4 9/8 16117 12/8} 1237GT 7/3 | voCl . 16/-{ DH>sI  28/3 HL2 10/~ 0Cts  22/6
543 - | 61.18 10/- 12K5  10/-] 13082 16/8 | D1 101 26/- HL23DD b)- [ PENAG 7/-
GT8/6] 15K 4/8| DHI0T1B/1L B4l 3/8 | PENY UM 18/10
12KBGT 8- | 161 18/-| DXz 719 HL41DD8}8 2311 VM0 873

HLAZDDB/E

uqn‘"r 3/
P HLIBSDD

INBIT 34711 | DK4D 1678
128A7, p

vRie 88
8/8| DKol KK

(W] -

10/6 | D2 13/6

280/~ > HNZ0D 25/~

10/0 D1 HVLz B8

18/- | D15 HVizA 8/0

15/~ D1k w 5/6
HAKG 13/« | D168 W4/350 5/8
GAKS 18/-| DL72 1W /500 0/-
B8AL3 12/6 | LL KBO32 20/6
GAMS 12/8] DLy KFyp  12/6
GAMG 156/- | L& KL46 11/8
6AQ5 7= | DL KLL3z 217
HARS 76 718 | 1o /9 KT B
B6ATE 8/6 1 7103 1/8 | DLS10 10/8 | EF KTN 18/~ 2759 36/
SALY 6/-| 7478 2/9) DMTH KTa2 4/9 Trunsistors
BAVEH 12/6| Al<i4  20/- [ DMTI KT83C 4/- and diodes
GBRG 10/6 | AC042 23/3 1 DW1/3508/8 36 20/1 AA120  4/8
SBAG 5 73| ACOH 9/-| DW4/5008/C 8 AC107 14/6
BE 19BGOGR0/5 | ACZHL 10/8 | DY~ 7/8 5/- AC127  9/6 | 0C208 14/-
GRU6G 13/6 12/6] 19H1 8{- ! AC2pen 11/8 | DYST 8/ 6/9 AD140 25/- OCP71 17/8
6BHE  5/3 2f-| 20D1 10/~ | AC2ZPEXN/ E&OF  24/- 319 AF102 27/6 |ORE12 12/8
6BJ6  5/8 8/8[ oDz B1/-| DD 1R/C| ENAF  24). 12/3 AF114 11/~ | 3X641 10~
HRQS 4/8 bf=] 2012  11/6| AC4PEN E8RCC 104 1278 AFLLS 1048 | Te2 12/6
6BQTA /6 7)-| 2001 12/8 712 | E1801 18/8 i 28/« AF116 10/-{ T83 15/
6BR7 8/3 8/g| vor1 12/ [ ACSPEN/ E114%  1/8 KTWh1 4/9 AFI17 5/8{V10/16A18/-
4BRS 8/- b/6{ 2003  12/- D238 ] KASKD 1/6 KTW62 5{6 3 ATTIR 20/~ | XALO2 19/8

QP25 -
8RBT 28/~ 3/9120P4  13/8 1 ACSPEN4/9 | BEATG  6/8 KTW63 5/6 1087520 10/8 AF124 11/- 1 XAJ03 13/«

oo m—
WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES, LOOSE OR BOXED, BUT MUST BE NEW
METAL RECTIFIERS. DRMIB 13/-, DRM2B and DRM3B 15/6. LW7 21f-. LWI15 24/-. RMO 7/11, RML 6/8, RMz 8/8. RM3 7/8. RM4 12/9, RM5 17/6. 14A86
17/8. 14A07 19/6. 144100 23/ F4Al24 28/8, 14A163 35/8. 14B130 31/-. 14B261 11/8, FCIL0l 18/9. 16RC.1.1.18.1 8/, FC81 21/-, 16RD.2.2.8.1 11/-, 16RE.2.1,8.1
8/8, 18RA.1.1.8.1. 4!‘-. I8RA.L2.8.1 11/, FCLL6 8/~ FCI21 12/8. 8B3 10/6, C2D 9/-, Ky/40 9=, C3D 11/-. C3B 14/8. R3:2D 4/8. Qu/4 3f7. K350 10/4.
an types: 32 x 32/450v, 5/9. 50 x 50/380v. 7l-. 64 x 120/350v. 8/3, 60 x 260/275v. 9/6. 100 x 400/ . 18/6. 100/275v. 3/~ 200/275v, 4/~
100 x 2007276v. 8/6, Tubular types: §/450v. 1/8, 16/450v. 2/, 32/430v. 3/9. 8 x 8/450v. 3/=, 16 x 16/450v. 4/=, X 321350 ‘[ .8 x 16/430v. 3/9. 32/350v. 3/..
MULLARD Midget sllicon rectifiers. Types BY100, Ontput 250 volts § amp, No larger than a shirt button. 7/~ eacl tles limitind resirtance 1/6.

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED
Terms of business:—Cash with order or C.0.D. only. Post/Packing 6. per item. Orders over £3 post free. C.0.D. 3/6 extra. All orderx cleared day ol recelpt. Any

parcel insured against damage in transit for 6d. extra. We are open for personal shoppers 850—5.80 p.mm. Sats. 8.30~—1 p.m, Complete list of modern and obsolete
alves, resistors, condensers, transformers. potentiometers, microphones, ete. with terms of business, 6d. Please enquire for any ltem pot listed with 8.A.E.
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SURBITON PARK RADID LTD

ALL ORDERS DESPATCHED SAME DAY
MONEY REFUND GUARANTEE

@ WE PAY POSTAGE and INSURANCE

LEADING STOCKISTS OF MARTIN RECORDAKITS AND AUDIOKITS

MARTIN RECORDAKITS !

ALF TRACK
TAPE AMPLIFIER FOR STUDIO DECK with ready |
wired printed circuit, control and input panels, mains
and output transformers, knobs, plans, screws, rte !
EFs6, KCCS83, HEZBO, EM%5 and 2 ELS84. 3 watts |
output. Magic eye, Radio and Mic. inputs, ext. speal.r
socket, tone and monitor coutrols. Can be used as au ‘
amplifier ... .. £11.11.0

7in spools, 10.19.8
CASE 1or above with 8 X Jin. speaker, two-tone grey

5.5.0
COMPLETE KIT with tape and microphone, . . .£29.0.0
QUARTER TRACK

COLLARO STUDIO DECK fitted with Marriott X
heads

abave hut yuarter track
CASE with speaker. two-tone grey
COMPLETE KIT with tape and microphon

BRENELL TAPE EQUIPMENT

DECK Mk. 5 Series 2, haif track, 4 speed ..., £32.11.0
AMPLIFIER ior abuve with power pack., £26.0.0

Dep.

244
22/-

58/-
3776

27]-
70/-

86/~
52/-

Mthly.
pruts.
of

19/~
273

48/2
29/5

20/8
58/2

Mthly
MARTIN AUDIOKITS Dep | & | puts.
The new Martin All Transistor Ten Watt Amplifier
Kits represent excellent value for money. Each unit is
complete, 1egairing only to be connected to the next.
We show the 1nost pupular units here. Others are
available. Leatlets on reques

UNIT 1—F1VE INPUT SELECTOR Size 31 x 3in.
Mag. PU, Crystal PU, Radio, Mic., Tape head, 9-15
Volts. Must be used with uoit 4 ... £278 ) — | —| —
UNIT 4—PRE-AMPLIFIER AND CONTROL. 62 x 2iin.
Voluwe onjuff, bass and treble controls, 9-13 volts.
Must be used with unit £3 2.6 = —_— —_

nahsmrmellesﬂ push-pull output. Mounted on heat gink. R
15 ohwms output. 24 Volts £6.12.6 — | -t —
UNIT 8 POWER SUPPLY nd 9 Volts. Heavy duty

transioriner, rectitier and smoothing £2.15.0

CONTROL PANEL for units | and 4 10.8 = — —
ALL FOUR ABOVE UN.TS WITH PANEL. 15 ohms

output 51 8 0 | 83/8 | 12 | 25/8
UN]T 5 MAIN AMPLIFIER as Unit 7,

£2.1. 28
ALL FOUR UNITS (1456) WITH PANEL. 3 ohms
OULPUY L i aaa..s £14.5.0 | 28/ | 12 | 287
STEREO VERSIONS NOW AVAILABLE.
DETAILS ON REQUEST.

GRAMOPHONE UNITS, MOTORS,

P

Decca Deram Arw and Plug-in Shell . £55.0 =
Decca Deram Transcription Cartridge £4.14.6 = —
Decca Deram Auto Cartridee a £3.13.6 = ==
Garrard SRP10 with Mouo cartrdge, s ngle £p]ka\ “r
1nl| — | =j —
BS.R. UAl4 with TCX Mona Cartridge, d-peed
chabger oL £16.19.6 | 20/- | 6 | 23/3
Garrard Autoslim. Mono cartridge, 4 gpeed chatger
7.17.0 | 20/- 7| 22/8
Garrard AT6 Autoslim de Luxe, T3 Muno cartridge
£11.9.0 | 26/6 | 9 | 24/9
Garrard 4H/F with Meno cartridge .. ..... £17.0.0 | 34/~ | 1¥ 28/2
Garrard Lab Type “A™ 'ran~cription anto-changer.
with Mono eartridge | £19.14.9 | 38/8 | 12 | 32/9
Garrard 301 Strobe ... 2.0.0 | 44/- | 12 36/6
Philips AG1018, Ntere curtritge, wil) Lhunge Tin.
reconds (adaptor 10:- exira) . £12.12.0 | 27/- | 12 | 20/8
Goldring GL68 with arm. less curtridge £17.1.9 | 36/- | 12 | 238/2
Goldring GL70 with arm, no cartvidge £27.9.4 | 55/- | 12 | 45/8
Goldring 88" Transeription, o anw ... .. ... £18.18.5 | a1/~ | 12 | 81/1
MONO J
AF208 A.M.'F. M. Radio chassis. bass ami treble cantrola
E. Vo inpute, et £21.4.9  46/- 12 | 34/10
AN EAL . £83.1810 | 7o/ | 12 | 5871
MUFML wner uul\) . £28.15.0 | 5%/6 | 12 | 4%/9
224 r M. uuh Selt-powered Tuner_ ., .., ... £22.10.0 | 45/- | 12 | 37/4
STEREO
227 AM./F.M. Radio chassis. Stereo gram. 10 watis
each chanu . .. £48.15.0 | 97/6 | 12 | 81/1
2968 A.M. F.M. Radio chass] 10 watts
each channel, Filter. Magnetic pic ..£56.0.0 | 112/- | 12 | 93/2
OTHER TUNERS
Tripletone F.M. Tuner, less power .., .. £13.19.8 | 28/- | 12 | 23/2
Tripletone F.M. Tuner, seli-powered . . £15.14.6 | 31/8 | 12 | 26/1
Armstrong 222 lutegrated, 10W per channel. £27.10.0 = 55/- | 12 | 45/8
Dulei GAS05, lutegrated | £18.18.0 40/6 | 12 | 31/1
Rogers Cadet Mk. 2 wilh pre- aulphﬂrr, 4 M LR6 |
walves | 8.15.0 | 53/8 | 12 44/5
Leak Stereo 20 Main amplitier P o £30.9.0 84/8 12  50/3
Leak Varislope 2 stereo pre-amplitier |, ... 22500 | 50/- 12  41/8
Quad 22 Stereo Control Unit £25.0.0 | 50/- 41/8

For Quad Main Amplifiers see Mono section.

MONO AMPLIFIERS

Linear L45, % watt. ! £6.19.6 | — —_1 -
Linear Diatonie, 12 watt, suitable Miv. or (¢ ’
£12.12.0 | 27/ | 12 | 20/8
Linear Conchord, 30 watt, ileal (uitar amp.. with !
RIVFD _ co0p00006600,0000000000R0000500880000 £18.0.0 | 36;~ | 12 | 20/10
& L¥t valve £13.2.6 | 28/8 | 12 | 21/6
, 15 w i Jl\e pre-amp. . £26.5.0 | 52,8 | 12 | 43/6
Trlpletone Hi-Fi Major with pre.arap. Noitable 1or |
Gntar or Mieoete. .£15.18.9 | 353 | 12 | 26/1
Leak TL/12. 10 watt Main am a £18.18.0 | 40/¢ | 12 | 2371
Leak Varistope Mono pte-amph £15.15.0 | 41;6 | 12 | 28/1
Quad. 15 watt Main amphitier unl £22.100 | 45- | 12 | 37/4
Quad. pre-amplitier, Mono .£19.10.0 | 39~ | 12 | 32/4
FMTL, ..uuyl-l« with 4 KEGL vales, £7.46 25 T 208
FMT2, less. power. complete with 4 BFX0 valyves ‘
.4.8. ‘ 204~ 9 ' 20/6
FMT2. with power, (omplete with 4 EFXQ and 1
6¥A ocaoona000an0aa0ag000080000000000000 4.8 ‘ ] 9| 24/9
FMT3, Fringe, cotmplete with valves, lers power £10,19.0 | 220 8| 27/8
FMT3, with power, complele with all valves ., £12.19.0 264 | 12 21/6
JTV/2. switehed F ML il TV sound, sed a
valves o Lo . 3376 12 | 25/8
Mercury II. a~ TV U hut 2%l 8 273
Instruetion book included in all kits. Avmlable separntely
2/6 switched 3/8.
JTV/2 1eady built, state channels |, ...822.5.0 | 4498 ' 12 | 38/11
Monitor, ready built as Mercury 1., . .£18.15.6 !

3%8 | 12 27/9

LOUDSPEAKERS

Goodmans Axiette ......
Goodmgns Axiom 10
Goodmans 5K/20/XL
Goodmans X0 5000 crosg-e
Goodmans Axiom 201.
Goodmans Axiom 301, I2in.
Wharfedale Super S/RS/DD,
W.B. HF1012 lom... ., H
FANE 12in. Unit. 20 watt oo .. £5.5.
Wharfedale WI12/EG 12in. 15 watt Lead Guitar
speaker GEap £10.10.
Wharledale WI15/EG 15in. |5 watt Bass Guitar
speaker i 1 £17.10.0 2
Wharfedale Super 10/RS/DD 10in. high quality
untt R O £10.18.0 |23/8 12 | 17/11
Wharfedale RS/12/DD 1:hn. 15 watt Hi-Fi, .. .£11.10.0 | 27/6 | 9

(RN

g8
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»
By
"
0

! =
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EASILY REACHED BY FREQUENT FAST TRAINS
FROM WATERLOO TO SURBITON

P #® ©Order for Cash, C.O.D. or Terms
SURBITON PARK RADIﬂ LTD. & @ Howsvams . (1 pm. wea

#% Open ALL DAY Saturday

48, SURBITON ROAD, KINGSTON-UPON-THAMES, SURREY @ Established 30 years
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Lewis
have the
Cabinet

IR

for you

We can supply any cabinet
to your own specification
This is only one example of—
THE LARGEST RANGE
OF CABINETS IN THE
COUNTRY

Equipment is also our
speciality.

The Grosvenor
Price 18 gns.

AT

The Lowboy
Price 27 gns.

T T
LEWIS

100(P84) Chase Side, Southgate
London, N.14, Pal3733/9666

?“eﬁ CATALOGUE

W&

B

Send today for the new
Lewis Catalogue

Designed to assist your choice of
cabinet.

Sent absolutely free. The new Lewis
Radio Cabinet Catalogue—the most
comprehensive ever prepared. Choose
from 49 different Models.

Please send your new free 24 page
colour cabinet catalogue.

Name
Address

BLOCK CAPITALS PLEASE =
(T TR BT T T

E R TG E T

PRACTICAL WIRELESS

PADGETTS RADIO STORES

OLD TOWN HALL., KNOWLER HI
LIVERSEDGE, YORKS,
Telephone: Cleckheaton 2866

Motors removed from WashingMachines

Fully guaranteed. 230 volt. } h.p., 25/~

Carrlage 8/-.

Hoover Motors 1/6 h.p. Complete with

Drive Pulley. 15/-, Carriage 6/-.

Hoover Pump, 7/8, Post 2/6,

New Boxed Drive Unit Type 114, Com-
lete with 5U4, 6L8, V3310 two EF50, one
RO2 valves. Also 25 cycle tuning fork.

;Igused in very nice case, 16/-. Carr. B.R.B.

16.
New 12in. Speaker with Built-in Tweeter.
28/6, 3 ohms, Post free. )
Mark ILI Army Set, Type 19, Receiver side
bench tested on phones. Sets as new, 50/-.
Clean condition, 32/-. Carriage B.R.5. 10/-.
Simple drawing with each set explaining pin
connections for mains operated power pack.
This set will not transmit.
New Valves Ex Unlis, POST FREE.
. doz. 12/-. 6K8 2/6 each. doz.
6V6 2/8 each. doz. 22/-. 807 L .3.A. 6/-.
. AC2PEN (PENA4) 2/6.
. BVEGT 4/6. EF91 1/9. KL91 1/8.
.. 67,4 Bi@. 5Y3 4/8. 6X5 4/8. EI50 1/-.
8/- doz. ARP12 1/8. 6 for 5/6. box of 50 19/-.
KT66 8/-. ARTP2 2/-. ARTY 2/-. APPYT 2/-,
ARS8 2/-. TT4 2/-. G54 new boxed, 1/3.
13 Channel TV Setw. 14in. untested 30/-.
carr. 10/-. 17in. untested 50/-. carr. 10/-. Well
packed, sent at owner’s risk,
T.V. Tubes, Complete rebullt and re-
faced. 12 months' guarantee, BSizes up to
17in. Bpecial trade price of 75/-. Carr. and

Ins. 7/8
RECLAIMED TUBES
Mullard 12 and 14, Mazda CRM141-2 at 17/-,
carr. 7/6. Mullard and Mazda 17in.. 30/~
6 months’ guarantee.
P.M. Speakers. Guaranteed ex T.V. Sets.
6in. round. 8 x 4in. Rola and Plessey, Philips
5in. round, all at 8/- each. Post 2/-, 6 for 20/-.
ost paid. Goodmans 7 x 4n.. b/-, Dost 2/-.
in, round, 6/-, post 2/-,
Vaives RRemoved from T.V. Sets, Tested
on a Mullard Valve Tester and are 100% as
new. Three months’ unconditional guaran-
tee. POST FREE.

EC 2/~ | 20D1 3/- PL33 4/-
ECCB2 3/- | 20L1 5/~ PL38 8/-
EYS51 2/ 20P3 5/~ PY80 5/-
EBF80 4/ 20P4 8/6 PYS81 4/-
EB91 9d. 20P1 5/- | PY82 5/-
EF81 8d., U2 5/- | POF80  4/8
88M7 2/6 U801 8/6 | PCC84  4/8
65%4 ;- | U281 5/- | B3 4/-

- | U282 5/~ | Na7 b/~
thdy i | usze 5/- | 6U4 51
1002 I | KT36 5/- | 6P25 3/6
051 /- PI8L 5/~ 6K 5/
10P13 /- PL82 5/- 6P28 3/-
10P14 - PL83 5/- PZ30 5/-
EF80 or 10/- per doz. Grade II EF80

1/6
for test purposes 4/- per doz.

RADIO BOOKS

TELEVISION & RADAR ENCYC.
Pubtished Price 30/-_Book Bargain 9/6
INDUSTRIAL TELEVISION
Published Price 16/~. Book Bargain 4/8

STEREQ FOR BRGINNERS 8/6
I11-F1 FOR BEG RS . 8/8
SOUND & CINE FOR BEGINNERS 8/8

UDIO & ACOUSTICS by Briggs 11/6
MORIS about Louds]y(-ako hy Briggs 9/6
CABINET llandbook by Briggs 8/8
AT A GLANCE Valve and 'T.V. o

Tube equivalents
ISCILLOSCOPE Book
USING an Oscilloseope -
OSCILLOSCOPE Equlpment 5/8
MULLARD Clrets. for Audio Amn. /6
MULLARD Ref. Transistor Cirets. 13/6
EXTRA Equipment Tape Recorder 6/6
I'RANSISTOR Circuits for Radio
Control of Models 8/-
SRVICING Transistor Receivers 8/-
LLECTRONIC Novelties 5/8
ELECTRONIC Gadgets 5/-
RADIO Valye Dala “Wircless World” 8/8
BEGINNER'S Guide to Radlo 8/6
MODERN Transistor Circuits for

Beginners 8/~
ABC of Transistors
ABC of Ultra Sonics
ABC of Magnetism
ABC of Missile Guidance

All books include postage. List S.:

SELRAY BOOK CO.

AYES HILL. HAYES, BROMLEY
T, Tel. HURstway 1818

Angust, 1964

BRAND
NEW

A.C. MAINS
| 5 VALVE
SUPERHET
RADIO
RECEIVERS

Housed in heautlfully styled cabinets offering
terrific performance and very high quality
reproduction.  Built-ln ferrite rod aerial for
roception of all your ravourite PFogrammes. Fullr
guurantesd.

MODEL 56 (as illun.). Covers Medlum, long ane!
short waves. Bize 8}in. w, x 3}in. d. x4 h
PRICE ONLY £7.17.8. P. & P. &/,

MODEL 36. #imilar cirenitry to above hut covers
Medlum wave only. Size 7hin. w. x 3Mn. 4. x 4}in.
. PRICE ONLY £4.14.6. I’ & P, 8/

SPECIAL OFFER
LIMITED QUANTITY

HIGH GRADE TWO-STAGE GRAM
AMPLIFIERS

Made by very well-known manulacturer.
Using a0 Juitbeswound maing transfonner duily
jenlatedd chassis) with tapped primary, full wav
comuct cooled  rectitior, and  Mullard  HEepse
L-pentade valve, 3 watt output,  Heparate
i volume controls, Overall aize 1in, wide
x 3in. leepd t 44l high.  Each amplifler Brand
New and tested and supplisd complete with
valve, 3 chm ontput transformer and knobs

rrice 496 v «r

Sultable sin. x Gin, Speaker 10/6, plue 2/8 P. & I*
(Ideal 88 an aild-on self contained Audlo unit for
our MK 1 or MK2 FM Tuner).

BRAND NEW 3 OHM
LOUDSPEAKERS

sin.. 12/0; 6}in., 18/-; Sin. 21/
12in. 27/@; (12in. 15 obm 80/-).
10in. x 8jn. 2

. oq .o . .o 6/~
Latest type E.M.I. 13§ x 8in. with high flux
ceramic magnet, 11,000 gauss. Aluminium centre
cone. 10 watt#. 50 ¢/s to 10 Kc/e., 48/-.
P. & P. up to 6in. 1/6; over 6In. 2/6 per speaker.

SPECIAL OFFER!!

BRAND NEW HEAVY DUTY 12 in. SPEAKERS
Response 45 c/a-13 ke/s. 14D, voice coll. Avall-
able In 8 or 15 ohm. CGuaranteed full 15 watts
British rating. Heavy cast sluminium frame.
These are current production by world ismour
maker and a8 they are offered well below st price
we are not permitted to disclose the name.,
LIMITED NUMBER ONLY, UNREPEAT-
ABLE AT 89/8. P. & P. b},

SPEAKER AND CABINET FABRIC
Outmeal or Red and Gold Vynair for speaker
and cabinet covering, aleo Red Rexine for cabinet
coveriug vnly. All 54in. wide and wsually gold at
35/- yard.

OUR PRICE per yard length.

plus P. & P. 1/9. (Minimum order 1 yard). BRend
M.4.E. for samples.

BARGAIN OFFER CORNER

ROLA OELESTION. Approx. 9in. x 6in. 3 ohm.
Middle register speaker, 10/8. P. & P. 2/d.

MAINS TRANSFORMER
Drop thru' type. Tapped primary 110v., 200+,
u2Ov,, 240v,, 320-0-320v. at 80mA and 6.8v.
at 3 amps. Generous core. Stack size 33x 2] x
1§in, Welght 4 lbs, ONLY 18/~ P. & P. 8/
ACOS CRYSTAL MIKES. High imp. For desk
or hand use. High sensitivity, 18/8. P. & P. 1/6.
TSL CRYSTAL STICK MIKE. Listed at 45/-
Qur price 18/6, P, & P. 1/6,
T.C.C. SUPPRESSOR OONDENSERS. 250 v. A.C.
.003 4 .005 x ). In tnbular can ljin. long x
1in. J1g. 2 for 8/-. Post freo.
TRANSISTOR DRIVER snd O/P TRANSFOR-
MERB. (Tappetl 3 ohma and 15 ahms output),
plus 4 suitable Trausistors glving approx. 1 watt.
output, 86/~ P. &
CONDENSERS., 5,000 mFd. 12 v. wkg.
3 x 1. ddia. 2/~ each. P, & P. 6d. cach.
BRAND NEW PLESSEY 12 4 pin non-sync
vibrators, Type 12 1.48D. ONLY 8/8. P. & F.
1/8 each.
3-PUSH BUTTON SWITCH UNIT. 4 single pole
changeover on each push-button. Approx.
3 x If x 1in. Au ansolute Bargain at 4/ each
P, & P, 1/- each.
MARCONI QUARTZ ORYSTAL TYPES ZHB.
8till availahle an previnusly advertised.

24in., 12/8;
10in., 25/-;

P e

Btze

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

Designed for Hi-Fi

mumlu.uuu o
tecords AL, Maius
opetation. leady

Dhralt on
feavy gange
«Masnis, sige
W Al v 48
lhnmyn Lenti
ElLxd, £7s0 valhves,
h- avy aluty doubles
woutd ains transformer amd output tsansioriwer

plaed
tal
in.
h.
4.

matched for % ohin speaker, sepatate  Baw,
Treble and volurme camrols,  Negatwe feedback
line.  OQutput 4. watta.  Front panel 1 be

detached and leads extended fot remote mounting
ol coutrols,
The HA34 has been specially designed for us anct
our uantity  order enables us o nﬂurl thelm
complete with knohs, valves, SN
e!c,,pwired ansh tested for ouly £4'5'o Ol
TAPE DECKS
COLLARO STUDIO DECK. £10.10.0
carr. and ins.
S.R. MONARDECK. Mingle speed, 3%in. per
re., MiInple control uses B3, spools, £6.15.0
Bt carr. amcl ina. (Tapes extra on hoth.)

STEREO AMPLIFIER
Incorporating 2 ECL82s and | BEZxt beavy duty
donble-wound maing transformer.  Qutput 4 watts
per channel.  Full controls.
Absolutely complete.

plus  5/6

plus

tone and  volume

ONLY

e

e

|L ,f{!‘f_& I&AI{( AI}. phic f/

Also available complete v\l(h '“u % x Bin. speakers
tor only £5.10.6. P. & I 675,

6 TRANSISTOR AND DIODE
SUPERHET

A first-class 2 wavebaluls  trausistor supherhet
@ Printed cucuit panel osize <L x 25 8 pre-
aligned LF, transforiiers. @ High-gain Fernte rod
acTinl. @ Al First-grade trans~tor<. @ Car aerial
winding. @ Push-pull output. @ All parts supplied
with simple instructivoe.
All parts sold separately.
at une thoe.

Hel ol patts if purchared

P,

ONLY £4.5.0 U,

35 OHM SPEAKERS
Nuitable for use with above. - iooimans.  Lieal
replacement  for  anoet  pocket  portables, 818

A, 12/6; Sin., 17/6: 7 » din., 21/-

P. & P16 per speaker.

Portable CABINET

Size approx. $) \ 6§ x 3lin. Swtable for above

uging 3lin. «pmkrl 25/- P.oa P2

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

3 LF. transformers, one oseiltator coil. sne driver
trapsjortuer and wound Ferrite aerial gued., long
and aerial conpling).  32/6 complete.  post §,-
5 transistor printed circuit board ta mateh. 8/6.
Poxt ad. Cireuit diagrani 15 extra.
SPECIAL
TRANSISTOR BARGAINS
ALL BRAND NEW
GET lo( atched Pair) 15/«

0Tt 5/- - OCTE 8/-
PXALOL  8/8 \-\]()3 /6 VIS lop  12/6
Het of Mullard 6 transistors, OCH, 2—0043,
OCBLD matcehed pair. OUg1, 2574,

EDISWAN MAZDA
K.E.1 Pack: 1—PXAlu2 § g PXAT0L
[P‘ Amp.: (Equ

2 Pack:
l X AL02 Mixer

L.I~' 6 Pack:  Conaisting  of  PXBHIZ  Drver,
Matehed  pair PXCITL reounted  complete

with
heat sinks (Equiv. OCRID and OCH1) 1
ALL TRANRISTORS PORT FRER

QUALITY RECORD PLAYER AMPLIFIER
A topmquadits recond player ampliner., Rize
Tolowo v 2oy Gline bl Plas ampliber (9 ichoas
nsed nou 29 gu. m.ml plaver) employs Faess

K750 valves.  Bassy treble and solume
Complete with oitput  tralsionmer
(ehed 1or 5 uhm speaker. Beady built aud

PRICE 69/6 P. & P. 376

ALSO AVAILABLE. Muounted on board with
mutput tran~foner and oin. speaker. ready to
it into cabinet below. PRICE 8918, P.ox Podf6

QUALITY PORTABLE RECORD PLAYER
CABINET
Uneut motor board. Will take above amplitier and
R.S.K. or UARRARD Autochanger or single
Recard Plaver Umit, Size IRV 14 2 80
PRICE £3.9.6 Carr. 5/
Zuperior CABINET 1. wk = . ..

speaker. with motor boatd will accommodate
Bafl U A4 or U ATG, £3.9.8. Carr. ;6. Speaker
10/8 extra. P& ' 16 eatia,
LARGE CABINET siumilar to above with
4 vhm speaker. £3.8.6. Carr. b
—_— e
4-SPEED PLAYER UNIT BARGAINS

All Brand New in Makers® Original Packing
SINGLE PLAYERS
34

BE.R. Te/ee, oo 3.10.0. Carr. 3/6.
B.S.R. GLT with unit wounted pick-up ann
£4.18.8. Carr. 4/-.
AUTO CHANGERS
B.R. UAN ..£5.19.8

IAI( ('st B.H H

LATEST GARRARD AUTGSLIN. "Wilh heavy
duty, 4- pole otor. FEW ONLY £7.7.0. (Standard
Auto-3lit £6.10.0). Carr. 5/- ou eac

———— e
NEW CARTRIDGE BARGAINS!

B.S.R. TC8S. tligh output campatible Stereo
Cartridge. Brand new.  Complete with Sterea/
LP/7x sapphire stylii and universal mounting
hracket.  Original price 4411, OU R PRICE
2246, P. & .1/~

RONETTE STEREO 105 CARTRIDGE. Stereo/
LPITS. Complete with two vapphires.  Otiginal
st price 67/9. OUR PRICE 24/-, 1. & V. Iy~

COLLARO HI-FI STEREO T/O CARTRIDGE.
Type "7 Complele with universal hracket and
sty lii for Stereo, LI and 79, Original list price
59/8. OUR PRICE 25/-. P. & P. 1 -

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

67/6 "%

Heavy Stin. metal
turntable. Low flatter
perforinance 200 250
v. shaded motor with
tap  al 43w, dor
wmplifier  valve hla-
ment 0 required.

‘farnover LP/TR head.

THE NEW HARVERSON KiT FOR THE HOME

CONSTRUCTOR
A areally eveellent
all  purpose A

Inaits 200 240y
AMPLIFIER  KIT
TYPE HSL ‘FOUR®
3 VALVE, 4 WATT
USING_ECC83,
EL84, EZ80
VALVES

Special features in~
clude:

® Heavy duty donble-wouml mains transformer

with electrostatic screen. @ Se sparate Bass, Trelle
and Yolune controls. gl\lng Ny variable boost
and ent with minimam insertion loss. @ Heavy

negative feedback loop over AZeS CHstres high
output at excellent quality th very low distor-
tion factor @ Suitable for use with gnitar, wicro-
Phone or record player @ Provision for renute
mounting of controls oF direct on chassis. @ All
this huilds onto a chawsis size only wide x 4w
decp. Overall height 43in. @ All components anl
valves ate brand new @ Very clear and o
instructions enable even the inexperienced
tenr to construct with 11402, success @ ~ulpphul
vomplete with vaives, oniput transformer (3 ohins
oniy ), s cned lead, wire, nuts, bolts, solder ete,
(Na extras to by ) ros
PRICE : 79/6 5

practical lay

Comprehensive cireuit diagram,
and parts hat 2 6 (Free with Kit,

HARVERSON SURPLUS CO. LTD.

CHErrywood 3985
Early closing Wed., | p.m.

{Please write clearly)

SEE

LEFT 170 HIGH ST., MERTON, S.W.19

HAND

PAGE Open all day Saturday

HOR A few minutes from South Wimbledon Tube Station

:f&‘;fs PLEASE NOTE; P. & P. CHARGED GUOTED APPLY TO U.K. ONLY, P. & . ON GVERSEAS

ORDEES CHARGEU EXTRA

NEXD STAMPED A UUIH::’*'SI:‘I! ENVELOPE WITH ALL ENQUIRIES.

10/14 WATT HI-FI AMPLIFIER KIT
A ~ivlishiy
tinished
manaulal
amplifier

with an

ontput of

14 watts,

N 2

ELR4s m

Push-pnli

RBuper  rep-

roduetion of

both  anusic =S
and speech. | = 4
with  neghe | _? R %
gible  hum.

Reparate inputd for mike and gram. allow records
and announceinents to follow each nther.  Fally
shrouded  section wound ontput transformer to
mateh 3-159Q  speaker aud indepemdent  volume
controlg and separate bass and treble controls are
1 wiving ﬂoml lift and cut.  walve line-up
A B 6 and EZ80 rectifier. Simple
instruction booklet 1/6. (Free with partsi.
All parts sold separatey. ONLY P.
v £6.13.6 ™41

Alsa availahle ready built and tested eomplete with
standard input jack sockets. £8.15.0. P. & P. 6/6.
HIGH GAIN 4-TRANSISTOR
PRINTED CIRCUIT AMPLIFIER KIT

Type

TAI

® Peak output in excess of 1} watts. @ All standard
British components. @  Built o printed circuit
ze 6\ Gin, @ Generous size Driver and Output
Qutput transformer tapped for 8
vhur and 15 ohu speakers. @ Transistors (GETLL4Y
or 51 Mullard OCs1D aud matched pair o1 OUSL o/p)
@ Y voll operation. @ kverything sapplied, wire
battery clips, solder, ete. @ Compreheasive, eagy to
Tollow instructions and circuit diagratn 74 (Free with
Kit), Al parts suli <eparately.

SPECIAL PRICE 45/- P. & P. 26

Also ready bLuilt and testod, 52/8. 2. & P. 2/6-
A pair of TALs are ideal for stereo.

HARVERSON’S F.M. TUNER Mk, ]

[ ] F.M.
tuning
head by
Tamwous
maker.
® liuar-
anteed
non-drirt
[ ] Per-
menbility .u
tuning

g verage N%
100 Mo v, @ UASE
balanced dinde output, @
Aiscrunnat ®  Attrac
dial (7 x Bin. glaw). @
¥ mains transformer
® Mabier used KOCS3, two
(rectitier). @  Fully drilled chassis. @  Size of
completed tuter 8 x 6 1 5yin., @ Al parts sold
separately. Het of parts if purchased at one time
£5.19.6, plus ¥ 6 P.P. and ins. Circwt diagram and
instructions 16 pust free. Mark II Version as above
but camplete with wagic eye, frour papel and
brackets, £6.12.8. P. & I s/8.
Mark III Version as Mark | but with ,mtpul stage
(RCLR2) and {one control 7.7.0. ¢ PRy,
Handsome Metal Cabinets. Black
or Green, To it Mark 1, 25/-, To it
Mark 11. 17/6. 1. & P. 216,

SPECIAL PURCHASE!

TURRET TUNERS

By famous maker. Brand mew and uhusel. Complete
with FCCS4 and POFS0 valves, 343 Mo LF
Biscnits for Channels 1 te 5 and 8 agd 9. Circuit
diagratn supplied. ONLY 25/- each  P.P. 2.

F.M. TUNER HEAD
Toning  range  A8-1HH)
Me o~ e Mew LF.
A permeability  tuned
tuner head by a famous
maker, supplied without
valve (ECUS) and drain
and spindle. 186, pius
tiw F. & P Valve 8/8
extra. Drum and spindie
3/6 extra.

GORLER F.M. TUNER HEAD
R3-100 Me s 10.7 Mefs LF. 15/-, plus 1/9 P. & P.
{ECCRS valve. 8/8 extra.)

Two k. atages and
maroon aml golid
Reli powered, using a
1 valve rectifier.
'L, and  EZRO
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The perfect portable and the ideal ¢

Total cost of parts now only P. & P.
Parts Price List and easy build plans 3/-. £5' I 9'6 56

TRANSONA
FlVE “Home  Light

Lur. all ut good vulwme”
G.P. Durham.
@ 7 stages—5 transistors and 2
diodes

Fully tunable over medinm and Long
Waves and Trawler Band. Incorpor-
ates Ferrite rod aerial, tuning con-
denser, volume control. new type fine
tone super dynamic 2iin. speaker etc.
Attractive case. Size 6} x 4t x 1}in.
with red speaker grille. (Uses 1289 battery available anywhere).
Total cost of all P. & P. Parts Price List and easy build
parts now only 316 plans 27-

TRANSONA SIX

@ 8 stages—6 transistors and

2 diodes

This {s a top performance receiver
covering full Medium and Long
Waves and Trawler Band. High-grade
Ferrite magnet 3in. speaker makes
listening a pleasure. Push-pull trans-
formers for ample power. Ferrite rod
aerial. Many stations listed in one
evening including Luxembourg loud
and clear. Attractive case In grey
with red grille. Size 6 x 4% x 1! In,
(Uses PP4 battery available anywhere)

(Carrying strap 2/- ex.).
P.&P.
59/6 *&

Total cost of all
Parts Price List and easy build plans 116

AN,

parts now only

SUPER SEVEN

@® 9 stages—7 transistors and 2
diodes

Covers Medium and Long Waves
and Trawler Band, The !deal radio for
home, car, or can be fitted with
carrving strap for outdoor use.
Completely:  portable—has built-in
Ferrite rod aerial for wonderful
reception. Speclal cireuit incorporating 2 RF Stages, push-pull output.
din. speaker (will drive large speaker). Size 7! x 5f x 14in. (Uses 9v
battery, available anywhere).

Total cost of all 3.|9 6 P.38;6P.
.

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

Parts Price List and easy
build plans 2/-

61, HIGH STREET, BEDFORD.

RADIO EXCHANGE CO.

Phone! 2367

NOT BUILD ONE OFOUR
PORTABLE TRANSISTOR
RADIOS...

BACKED BY OUR SUPER AFTER SALES SERVICE.

ROAMER SEVEN Mk ll

5 WAVEBAND PORTABLE OR CAR RADIO

Amazing performance and specification

@ 9 stages—7 transistors and 2 diodes

Covers Medium and Lonk Waves, Trawler Band and two Shurt Waves to approx. 17 metres.
Push-pull output 1oy Foom filling voluine from vich toned heavy duty din. ;pﬂa_ker: Alr spaced gangoed
tuning condenser. Ferrite rod aerial for M & [, waves and telescopic aerial tor S Waves. Simulated
hide case with gilt trim and shoulder and hand strabs. Size 9 X 7 X din. approa.

radio, (Uses PP battery available anywheres.

... amazed at
periormance . ., khasreally come
up ta my expectations.”

S, G, Stockton-on-Tees

FREE! Miniature Earpiece, plug and socket (value 9/6) and
details of conversion to private listening.

volume and

MELODY
SIX

@ 8 stages—6 transistors
and 2 diodes

Our Jatest combletely port-
able transistor radlo covering
medium and long waves.
Incorporates pre-tagged cir-
cuit board. 3in. heavy duty
speaker, top grade transis-
tors, volume control, tuning
condenser, wave chanege slide
switch, sensitive 6in. ferrite
rod aerial. Push-pull output,
Wonderful reception of B.B.C. Home and Light. 208 and
many Continental stations. Handsome leather-look pocket
size case, only 61 x 3¢ x 1ljin. approx. with gilt speaker
grille and supplied with hand and shoulder straps.

Parts Price List and  Total cost of P. & P.
easy build plans 2/-  all parts only 6/O 3.

POCKET FIVE

@ 7 stages—S5 transistors and 2 diodes
Covers Medium and Long ;

Waves and Trawler Band, a
teature usualiy iound in
only the most expensive
radios. On test Home, Light
ILuxembourg and many
Continental stations were
received loud and clear.
Designed round supersensi- ;
tive Ferrite Rod Aerial and —

fine tone 2¢in. moving coll speaker. bulit into attractive
black case with red speaker grilie. Size 5} x 14 x 34in. (Uses
1289 battery available anywhere).

Parts Price List and easy build plans 116

Total cost of all 4
parts now only P. & P, 3/

ROAMER SIX

FREE! Miniature Earpiece, plug and socket (value 9'6) and
details of conversion to private listening

@ 8 stages—b6 transistors
and 2 diodes

Listen to stations hali a
world away with thisx 5
waveband portable, Tune-
able on Medium and Loug
waves. Trawler Band and
two Short Waves. Sensitive
territe rod aerial and tele-
scople  aerfal for short
waves, Top grade transis-
tors, 3-inch sbeaker,
handsome case with glit
fittings. Sizo 74 x 52 x 1iin.

Parts Price List and Total cost of all
easy build pians 2/-  parts now only

Callers side entrance
Barratts Shoe Shop
Open 9—5 p.m,
Sats. 10—12.30 p.m.
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THE R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER

* For

% Incorporating two 12in, heavy duty
Zin, diameter speech (~ul
at frequencies

% Dual Cone in second speaker reproduces frequencies up to 15,000 ¢.p.s.

% Heavily made cablnet of convenient siz
covering in two coentra

A MULTI-PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT
FOR VOCAL AND INSTRUMENTALIST GROUPS

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

instruments

2-watt high Hux (135,800 lines) loud<peakers with
Designed for efliciently handling full output of amplitier

e,

down to 2

24 X 21 x Min. has an exceptionally attractive
ting tones of Vynair.

200-250 v. t0 30 €.D.s. A.C, mains operation.

% Four jack socket Inputs and two independent vol. controls for simultancous connection
of up to four instrument pick-ups or microphones.

% Separate bass and treble controls providing more than adequate *Boost” or “Cut”™,
* 1 2
% SUPERIOR TO UNIETS AT TWICE THE (()\T

SL. frequency response throughout the audible range.

Send 8.0\

5. for leafiet.
NS, or_DEPOSIT of £4.3.0 and 12 monthly
® payments of £3.9.11. Carr. 1706,

R.S.C. JUNTOR GUITAR AMPLIFIER
5-watt high quality output. Incorporating
high flux 12in 10 watt 12,000 line loudspeaker.
Sensitivity 50 m.v. High impedance jack
input. Handsome strongly made cabinet |
(size 14X 14 x 7in. approx.) finished in comwii-

mentary shades of Rexine/Tygan. 200-250,

A.C. mains.

£9 19 6 Or DEPOSIT 22/3 and 8 monthly
- =9 sayments of 22/3. Carr. 7/6

LINEAR TREMOLO/PREAMP, UNIT
Designed for introducing the Tremolo effect
to any amplifier which is fitted with a
reserve power supplyY point ror smoothed
T. and 6.3 v. A.C, L.T. This applies to
practically all amplifiers of our manulac-
ture, and to those of several other manu-
facturers. The unit plugs into power supply
point and any input socket or amplifier,
Com,r‘ols are Speed (Irequency of interrup-
tions). Depth (for heavy or light eflect).
Volume and Switch. Three sockets are for
two inputs and Foot Switch, 4 Gns
ONLY =

R.S.C. SENIOR 15 WATT LEAD or | R_.S.C. B20 BASS GUITAR
RHYTHM GUITAR AMPLIFIER AMPLIFIER

High-fidelity push-pull out: A highly efficient unit incorporat-

\ put. Separate bass and i
0 ng a massive 15in. hign flux loud-
?uenbnlleol\Lu’i‘wlin?opa}:(;(é:jiv speaker spectally conutructed to

withstand heaviest load condi-

controtled fupuis wo that tions. Rating 25 watts. Individual

two instruments or 'mike”

and plck-ups can be used at gam!;le ﬂngonégfbfndw?ﬁl;‘?ls g‘ing
E“Sakiﬁmi- J“}Iguwbc‘,’&?\; high impedance lack socket in-
iq‘j)gh fAux 12in. 20 watt puts are separately controlled.
model with cast chassis. All  controls are conveniently

positioned in a recess oa top of the
cabinet. Cabinet is of substantial
construction and nctrmtlvely fin-
ished In r.quconcmst ag tones of
Rexine and Vynhair. £ize approx.
21 x 21 x 13in. Operaticn from 200-
250 v. 50 c.p.s. A.C. mains.

Send S.A.E. for l(la;aﬂ blt o a B

T

291GNs. OfLoRL, B2 &

Chassis is well made and
finished as Junior Model.
Size approx. 18 x 18 x 8in.

Only 18 Gns_ Carr.

10/-
Send S.A.E. for leaflet. Or DEPOSIT 3%/9
and twelve monthly payiments ol 31/8.

GLASGOW —

826 ARGYLE STREET

LONDON

238 EDGW
Three new hranches l1ow open

ARE ROAD

or
monthly payments of 51/8.
Carr. 17/6.

GOVT. SMOOTHING CHOKES.,
maA, 3-6 H, 50 chms, Ps«rmeko 8/9:
150 mA, 10 H, 50 ohms 9/9; & H,

EDINBURGH

Ix.
133 LEITH STREET 200

A,
W. (Bridge)

50 mA. B,

12in. 11 g0~ oy Deposit 25/ and 1 monthiy 5ol iy untts, An intercomm. of this class

900 ohms /8. 120 mA, 12 H, 10 ohms 8/9:
TRANSISTORR SALE, Mullard OC71 3/9, | HEAVY DUTY LOUNSPEAKI IN | 50 mA, 50 1,000 ohms 8/9: 100 mA, 10 H.
88;3 4[1{1’. %giﬂ 41115{25]72 4/9, gg?l 4[1“1’. (S‘AII‘B?\I ;} 4 B‘(I}‘l\l;l‘lt ):l )‘ l(BIul) 100 ohms 8/9 60 mA, 5-10 H, 250 ohms 2/11.
1 'y swan 1 { , ¥ N Tvpe ultable for Bass
XA112 3/9, XB113 3/9, XB104 3/9, XC101A | Guitar. Speaker Unit 15in., Hirh FIux | COMPLETE POWER PACK KIT, 19/11
3/9. Poslage Sd for up to 3 Transistors. | 13 ohms. 30 watts. Cabinet size approx | Consisting of Mains Trans.. Metal Recti-
O SCIPTY BT T e T o conerting 21 x 21 ¥ 13in. Lnlv 193 g0~ Or DeposiL | fier. Double electrolytic, smoothing choke
of @ partially drlled mer 1 Srase. maine 43/~ and 12 monthiv pavments ot 34/-, s and eircuit. For 200-250 v. A.
B, DF W Bridee R e g g [ Type BG.y2.  Sultable Bass and Lead Output 250 v.. 60 mA, 6.3 v.. 2 a.
‘h ises. Change T ectifier, 2 1useholders Gujrar. Two 12in. high fux 15 ohm 25 watt -
and tuses. Change Direction switch, vall- | speakers. one with aluminium speech coil 3 POWER I'ACh. 39/9. Louvred
able speed regulator and cireuit.  For ung dual cone to provide smooth [requency  Metal case only 8 x 5 x 24in. Stove
2,199'?50, v. A.C. mains. ‘“’P"vf‘me)f“r Electtic pesponse from 25 Lo 17.000 ¢.p.s.  Cabinet enameiled. For 200-250 v. A.C. mains,
rains. Limited number available at 20/11 | Jze appros. 80 & 21 » l4in. Covered in two  Output at 4 pin plug and socket 250 v.
SELENTU M REC |‘||:||.;"5 \ contra-ting tohes of grey  Viynair and 60 mA. tully smoothed and 6.0 v. 2a. Suit-
F.W. BRIDGE 24 v ..amp_ 14/g ' Rexine, Rating 50 watts. Only 29 gn=, able for power requirements of almost
6/12v. ta. .. 3/11 4 )amp. L. 89/9 O ?&mmn £3.7,8 and 12 monthly payments ’ wny I're-amp. or Radio Tunee.
6/12v. 2al 11 8/11 'r TYPES H.W, ot 50/~
6/12v. 3. 9/9 1J0 v. 40 mA 319 1,ARC OVERED AKER LS.C, RARY ALARM or INTER-
VRIS B ol AR A S, W cointe s i)
i v “; a 15/3 250 v. 8) mA 4111 ( tion. attractive qu tone covering | wifhot  fAimshed cabinets ©f pleasing
6;112 Ve %g;g 2\38:’, 258 ;2‘2 ?/11/(1) { ot Rexine and Vvnair. Size 30 x 21 x 160, gcion’ High sensitivity. For 200-250 v
1. 250 V. 75 mA, F.W 1‘ cut for 15in. or 18in. “Wal‘” or tor two  a’cimains. Fuliy isolated. Controilabte

ON'
<Brldgo) 10/11, 250 v

pavnients 25/9, Sise 30 x 30 x 161, cut tor

8/11. IH.W. 250 v. 60 n;A 5/11. 1 kb o " 4 2 would normallv cost £20-£30. Only 89/6,
TIorT] 10-WATT AMPLIFIER :1;{61;}1 i:néB”(‘.' 'nh\i'l‘]lﬁ,]]‘ 13;:\‘},‘&‘“5])058'/"‘; carr. 5/- or assembled ready tar use § gNs,
Brand New Coxﬁpl_ete £7 19 6 Yary ! Suitable ~p(‘dkl‘l‘\ availahle. | ——
Units. . * 5/6. ‘ ) NTRA lll \ \ \ DUTY | &
Manufacturers’ discontinued dModel. Push- 'l‘ AVRKER o |
Pull output. Latest high efllciency valves. . Total a !
Dua) xoparately controlled Input- tor nemel\ high sensitivity, 13 ohm volce
“Mike''. Separate Bass and Treble Control~.  ¢oil.  Onlv 18 Enw. or Deposit 37/9 and
High sensitivity. Output for 3 or 15 ohm | 12 momhl\ payments of 31/8.

speaker. Guaranteed tested and in perfect

working order.
26 Osmaston Road

DERBY x5

Now open at

:“:}Nl-: : I(\1 llrb})\\ L/S‘l;ll"..»\l\'l".l{

K3 5 ohms, watts, 3in. diam, :
Speech Coil. Total Flux 373,000 lines. FElExCT?Fol:I;rS ‘SZELIESNIA‘#T, /
High sensitivity. ONLY 24 gn~. or Deposit J

51/- and 12 monthly pavments of 42/9. (BRIDGE) F.w.  ONLY

Send S.A.E. for leafiet on 153 and 183.

R s c (Manchester)

MAIL ORDERS to 54 Wellington St, Leeds I.
Postage 2/9 extra under £2.

Terms: C.W.O. or C.0.D. No C.O.D. under £I.
4/6 extra under £5. Trade Supplied. S.A.E. with all enquiries please.

LEICESTER BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS

32 High St ! 6 Gt. Western 13 Exchange St. | 51 Savile ' 73 Dale St. , 56 Morley St. 8-10 Brown St. ' 5-7 County
Arcade Opp. (Castle Market st. Hull ' Liverpool 2 (above Aihambra (Market Street) ' (Macca) Arcade

Half-day Snow Hil} Station | Bldgs.) Sheffield ‘ Theatre) Bradford | Manchester 2 | Briggate Leeds

Thursday | No half-day | Half-day Thursday ! No half-day Half-day Wednesday, No hali-day No half-day

www americanradiohistorv com
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R s (Manchester) MAIL ORDERS to 54 Wellington St, Leeds I. Terms: C.W.O. or C.0.D. No C.O.D. under £I.
Ltd. Postage 2'9 extra under £2. 476 extra under £5. Trade Supplied. S.A.E. with gli enquiries please.
LEVCESTER BIRMINGHAM SHEFFIELD HULL LIVERPOOL BRADFORD MANCHESTER LEEDS
32 High St.| 6 Gt. Western 13 Exchange St. ; S! Savile | 73 Dale St, 56 Morley St. 8-10 Brown St. §-7 County
Arcade Opp. {Castle Market St. Hull Liverpoo! 2 {above Alhambra (Market Street) {Mecca) Arcade
Half-day Snow Hill Station | Bldgs.) Sheffield Theatre) Bradford | Manchester 2 Briggate Leeds
Thursday | No half-day Hali-day Thursday No Hali-day |Half-day Wednesday! No haif-day No half-day
.M. SPEAKERS. 10in. W.B. “Stentorfan™ | 12in. 10 DIGH  QUALITY

26 Osmaston Road
THE SPOT

DERB

3or 15 ohms type HF 1012 10 watts, hi-fidelity
tvpe. Recommended for use with our All
Amplifier. £4.12.6. iZin. R.A. 3 ohms 10 watts

FANE HEAVY DUTY HI-FI SPEAKERS
1Zin. 15 ohms, Cast chassis. Exceptionally
robust 2in. diam. Voice Coil Assemblies.
122/10 20watt, 5gns. 122/10A 20watt, 6 gns.
122/1220watt, 6gns. 122/12A 20watt, £7.19.8
122/14 22watt, 9gns. 122/14A 22watt, 10 gns.
122/17 25watt, 11 gns. 122/17A 25watt, 12 gns.

15in, 17 ohms, Cast chassis. EXceptionally
robust 2in. diam. Voice Coil Assemblies.
152/12 20watt, 12 gns. 152/12A 20watt, 13 gns.
152/14 27watt, 14 €ns. 152/14A 2Twatt. 15 gns.
122/17 35watt, 18 gns. 1562/17A 35watt. 17 gns.

A" indicates dual cone type, 30-17.000
c.p.s, Send S.A.E. for leaflets. Terms
available.

R.S.C. 30-WATT ULTRA LINEAR

HIGH FIDELITY AMPLIFIER AIi0
A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. Tone
Control Stages, Certified performance
figures compare equally with most ex-
ensive amplifiers available. Hum level
0 dB down. Frequency response -3 d
30-20,000 c/s. A specially designed section-
ally wound ultra linear output transformer
is used with 807 output valves. All com-
ponents are chosen for reliabilitv. Six
valves are used EF86, EF86, ECC83, 807
807, GZ34. Separate Bass and Treble Con-
trols are provided. Minimum input required
for full nuLput is only 12 millivolts so that
NY D OF MICROPIIONE OR

LA

PICK-U l' l\ SUITAR The unit is
desmned for (S SCIOOL
THEA' DANC I‘ Il LLS or OU

DOOR Pl TIONS, etc. For use with
Electronic ()l!(-A\‘\', (-UII AR, STRING
BASS. etc. For standard or long-playing
records. OUTPUT SOCKET PROVIDES
L.T.and H.T. for RADIO FEEDER UNIT,
An extra input with associated vol. control
is provided so that two separate inputs such
as Gram and ‘Mike” can be mixed.
Amplifier operates on 200-250 v, 50 cfs, A.C.
Mains and has output for 3 and 15 ohm
speakers. Complete Kit of parts with fully
punched chassis and point-to-

11 Gﬂs point wiring diagrams and
® instructions. If required
Carr. 10/-  perforated cover with carry-

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

ARMSTRONG, DULCI, LINEAR,
ROGERS, LEAK and JASON EQUIP-
MENT, GOODMANS, WB. AND
FANE SPEAKERS. GARRARD AND
GOLDRING T/TABLES CASH or H.P.

SUPERHET FEEDER UNIT. Design of
a high quality Radio Tuner (specially
suitable for use with our Amplifiers).
Delaved A.V./C. Controls are Tuning.
W/Ch. and Vol. Only 250 v. 15 mA. H.T. and
L.T.of 6.3v.1amp, r_equired from amplifier.

(12.000 lines). 59/9.

TWEETERS. R.A. 3ohm, 25/9: 15 ohm. 25/9
DUAL CONE 3 ohm 8 watt
Ideal for Stereo. Only 39/9 ea.

Jason FMTI V.H.F./F.M. Radio Tuner de-
sign. Total cost of parts including valves,

Tuning dial, Escutcheon, etc., £6.19.6.
LINEAR L4 MINIATURE 45 WATT
QUALITY AMPLIFIER, Suitable for

any record playing unit and most micro-
phones. Negative feed-back 12 dB. Separate
Bass and Treble Controls. For mains 200-
250 v. 50 c/s. Output for 2-3 ohm speaker.
Mullard valves EZ80. ECC83. EL84. Size
only 7‘<5xa,m high. Guaranteed 12 months
Only £5.19.6. Send S.A.E. for leaflet
Terms: Deposit 22/6 and 5 monthly pay-
ments of 22/6,

LOUDSPEAKER
In walnut veneered
Gauss

o —

coil 3 ohms or 15
ohms. Only £4.19.6
Carr. 5/-. Terms;
Deposit 11/3 and

¢ ABINE l\

18 x 18 x 10in. Finish as above. Terms:

Deposit 17/9 and 9 monthly payments of
.6.
o

17/9. Only £7.19
For larg

LINEAR L G AM. AMPLIFIER.
High quality. Separatc Bass and Treble
controls. Handsome appearance. Com-
pletely enclosed, Black/Gold Frontplate

Carr,

5 gns.

A

the latest high

give full I
negligible
is used. 1

ng

) /<. Ontput for 2
y detail and include
“llll)lll(‘l‘ finish and point-to- p()m( w
at only £4.15 0. or assembled

RSC 45 WATT A5 HIGH-GAIN AMPLIFIER
highly-sensitive

home, small ¢lub, ete,
quired for full output o that it

all other types of pick-ubs and prs
Sceparate Bass and Treble Contro
-playing record egqu

. of 300 v,
available fnr the mpph of a Ra
Tape-Deck pre-amplifier

3 ohms speaher, hitss

« 25/-
lh-lmsn 22/6 and 5 monthly payments of 29/6 for asscrubled unit.

4-valve gqnality
only 530

amplifier for the
livolts input is re-
suitable for use with
s, in addition to
ecally all “mikes™
are provided. The:
ion. Hum level is
zmn e feedback
. of 6.3 v. 1.3 a, is
Feeder Unit, or
For A.C. mains innut of 200-
is complete
with Bluc
, kKxeeptional
"lus 3/6 carr., or

fidelity

bick

1dB 1I0\\n 15 dB «
23 mA and

GLASGOW

326 ARGYLL STREET

LONDON

238 EDGWARE
I'hiree new branches now open.

EDINBURGH

ROAD 133 LEITH STREET

THE SKYFOUR T.R.F. RECEIVER.
A design for a 3 valve long and medium
wave 200-250 v. A.C. Mains receiver with
selenium rectifier. High gain H.F. stage
and low distortion detector. Valve line-up
6K7, SP61, 6V6G. Selectivity and quality
excellent.” Simple to construct. Point-to-
Point wiring diagrams. instructions and
parts list 1/9, maximum building costs
£4.19.8. inc, attractive walnut veneered
wood cabinet 12 x 64 x 5%in.

BAS EFLEX CABINETS,

\l()l)l~lu Specially designed
for W.B. HF1012 Speaker. but suitable for
any good quality 10in. speaker. Acousti-
cally lined and ported. Polished walnut
veneer finish. Size 18 x 12 x 10in. Handsome
appearance. Ensure superb reproduction
for only £3.19.6.

STANDARD MODEL.

As above but for

12in. speakers. Size 20 x 15 x 13in. For
vertical or horizontal use, £5.19.6. Set
of legs with brass ferrules, 19/6.

R.8.C, JUNIOR HI-FI REPRODUCER.
The very latest Goodman Axiettc 8 High

Fldellty loudspeaker (retailing at approx.
5 zns,) fitted in a specially designed Bass
Refiex cabinet size 12 x 18 x 10in. Acousti-
cally lined and ported and finished in

MULTI-MUETER. CABY ML, Sensitivity

ohms per volt. and D.C., -
‘A.10, Basic Meter sensitivity 155 micro-
amps A.C. and D.C. ranges £4.11.6. B.40.
Sensitivity up to 10,000 ohms per volt A.C.
and D.C., £6.2.8. 30.000 ohms per volt,
with overload buzzer, £8.19.6.

R.S.C. CORNER CONSOLE CABINETS

Polished walnut
veneer finish. Plcas-
ing design. JUNIOR
MODEL. Size 20 x 11
X 8in. for 8 x 5in. or
10 x 6in. speakers,
£2.9.9. SNTAN
DARD MODE L.
Size 27 x 18
12in. for 8 or loin.
speakers, £4.11.9.

SENIOR MOD

Size 30 x 20 x 15in.
for 12in. Speaker.
Suitable Speaker

systems below.
Oonly 7 gns,

AUDIOTRINE 11I-FI SPFAKER SYS-
TEMS.  Consisting of matched 12in.
12,000 line, 15 ohm high quality speaker;
cross-over unit (consisting of choke,

Size approx. 9 x 6 x 7in. high. Simple align- | polished walnut veneer. Matching im- | condenser, etc.) and Tweeter. The smooth
ment procedure. Point-to-Point wiring | pedance 15 ohms. Frequency response and extended {requency range
diagrams, Instructions and Priced parts list | range 40-15.000 c.p.s. Power 8 G ensure surprisingly realistic reproduction.
with illustrations. 2/6. Total building cost | handling 6 watts nominal. NS. | Stndard 10 watt rating £4.19.9, Carr. 5/~
£5.5.0. S.A.E. for leaflet. Ideal for Stereo. Carr. 4/6. Or Senior 15 watt, £6.19.9. Carr. 7/6.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

R.S.C. BATTERY TO MAINS
Type BM1. An all-drv battery
eliminator. Size 5} x 4} x 2in
approx. Combpletely replacew
battery supplying 1.4 v. and
90 v. where A.C. mains 200-250
v. 50 c/s is available. Suitable
for all battery portable
receivers requiring L4 and
% v. This includes low con-
sumption types. Combiete
kit with diagrams, 39/9, or
ready to use. 46/6.

Tvpe BM2. Size 8 x 5! x 2'in,
Supplies 120 v. 90 v, and 60 v.
40 mA and 2v.0.4a. to 1 amp.
fully smoothed. Thereby
completely replacing both
HLT. batteries and L.'T. 2 v,
accumulators  when  con-
. | nected to A.C. mains supply

| 200/500 v. 50 cfs. SUIT \nl.lu
FOR ALL BATTERY R
CEIVERS normally uxmg
2 v. accumulators. Complete

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

AUDIO
BQUIPM
CABINETS
Size 33 x 15 x
18in. Beautiful
walnutveneer-
ed finish. Ele-
gant contem-
porary design.
Robust con-
struction.
Uncut. remov-
ablebaseboard.
Depth above
baseboard 5",

Onév 12} 5gn~.
Terms: Dep. 29/9. and‘)mthlv pymts. 29/9
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AUDIOTRINE HI-FI TAPE RECORDER KIT 253

SM AT INCREDIBLY LOW (()\l, CAN BE A Al ) EN

neor porating the Jatest Collaro Studio lane Trans CTrIpLor,
with neative leadback equalisation for each ol 3 speeds.
Reel of Best Quality Tape and a Handsome Port

AN 1HIOU R

The Audio
High Flux .M. Speaker.
able Carrving Cabinet tastelully

ine High Quality T ape Ampliner
empty Tape Spool, a
covered in con-
Total Jcost Il purchazed
for leatlets.

trasting shades of Rexine and Vynair, <ize 14! x 15 x 84n. high and circuit.
individually approximately £40.  Performance edaual to units m the $60-800 class, S.ALE.
TIRMS. l)mmsn £2,13.9 and 12 monthly payments ot 44/-, Cash price i settled

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE Att

PUSH-PULL ULTRA LINEAR
OUTPUT ‘BUILT-IN° TONE
CONTROL PRE-AMP STAGES

‘I'mu input m(k\‘b with associated contrals
allow mixing of mike™ and gram., as in Alg
High sensitivity. Includes 5 valves, ECC83.
BCC83. Eli4. ELs4, EZ8l. High Qualit
tionally wound output transtormer specially
designed for Ultra Linear operation and reli-
able small condensers of currenl manufac-
ture. INDIVIDUAL CONTROLS FOR BASS
AND TREBLE "Lift’* and "*Cut”. Frequency
response + 3 dB 30-20,000 c/s. $Six negative
feedback loops. Hum level 60 dB down, ONLY
23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all mnakes and
types of pick-ups and microphones. Comparable with the very best designs for STAN
DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS suc
CEAD OR RHYTHM GUITARS, etc
" with plug provides 300 v. 30 maA, ‘and 6.3 v. 1.5 a. For supply of a
RADIO FEEDER UNIT. Size Approx. 12X 9x 71n For A.C. mains 200-250 v. 50 c.p.s. Qutput
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. ¥Full
instructions and point-to-point wiring diagrams supplied. Only 8 Gns
.

(Or factory built 51/- extra.)

If required louvred me 2 carrying handles can he supplied for 18/9.

ON ANSEMBLED U7 ISI'T 24/9 and 9 monthly pavments of 24/9. £ &
with cash

1
S8.A.E. for {llustrated leaficl detailing Cabinets. Speakers. Microphones. etc..

and credit terms.
g TT. =w el
Q

as

Carr.
/-

wegatlve Tecilback
Playback, EMS84 Recc
ween a Collaro ‘Tape Tran-
for alimost any Tape Deck.

FAMPLIFIER. Type
HB"O“. I'nsl(lmw for Record 1iin., 3lin.,
Level Indicator. Designed primarily as the |
weriptor and a high fidelity amplifier, but =
Only 8 gns, S.ALE. for leafiect.

R.S.C. STEREO/TEN HIGH QUALITY AMPLIFIER

A complete set of parts for the construction of a stereo-
phonic amplifier giving 5 watts high quality output on
each channel (total 10 watts). Sensitivity is 50 mllll-
volts. Suitable for all crystal stereo heads. Ganged
Bass and Treble Control ive equal variation of “U{t"
and ‘cut’. Provision is made for use as straight
(monaural) 10-watt_amplifier. Valve line-up ECC83.
ECC83. EL84, EL84. EZ81. Qutputs for 2-3 ohm speakers.
Point-to-Point wiring diagrams and in- 8 Gns
structions supplied. Send S.A.E. for leafiet .
Full constructional details and price list 2/6. Carr. 10/-.
Klr, can be supphed a.ssembled and ready to use for 59/8 extra.

in

1 GNS.
2 Larr

3 months.

| Turnover head. Only £3.19.8.

1],8.C. GRAVI. AMPLIFIER KIT. 3
ts vutput, Negative feedback. Controls
Tone and switch, Mains operation
200-250 v. A.C. Fully isolated chassis.
Circuit, etc., 8 pplled Only 39/9. Carr. 3/9.
HI-FI CRYSTAL PICK-UP HHEADS.
(Cartridges.) Acos Standard replacement
for Garrard. B.S.R. and Collaro. 16/8.
Acos Stereo-Monaural, 29/8. Ronette
Stereo-Monaural 39/8. B.S.R. Stereo 38/8.
BRADMATIC RECORDING HEADS
High Impedance Record/Playback 22/«
Low Impedance Erase. 12/8.
MARRIOTT RECORDING HEADS,
High Impedance. Record/Playback 15/-.
Low Impedance. Erase. 10/-.
PICK-UI' ARMS. Complete and with
latest Acos/hi-fl Turnover Cartridge 29/11.
CRYSTAL MICROPHONES, Hand type
NP11¢ 14/9. JT.C. 1879, Acos Mic 40 26/9,
Acos Mic 45 25/9, Sr,i(‘k type Acos 39-1
39/9. BM3 with neck band and heavy table
stand 59/9. Lapel type 29/9.
COLLARO JUNIOR 1-speed Single
Plaver Unit and Crystal Pick-up with hi-fi

B.S.R. UA S $-sp'dl AUTO-CHAN
with hi-fl turnover head. £6.16.6. Carr 4l6.
GARRARD  AUTO-SLIM 4-SPEED
AUTO-CHANGER with _high ﬂdPllr,y
pick-up. Lat,eqt. model. For 200-250 v
A.C. mains, £7.17.8. Carr. 4/8
(- ARRARD 3
LUNE  {-851
Turnover GC8 head,
mains, £11.9.0.
GL3A MINIATURE 2-3 WATT GRAM
AMPLIFIER, For use with any single
or auto-change unit, Output for 2-3 ohm
speaker. For 200-250 v. A.C. mains, Size
113 x 24 x 2¢in._ Controls: Vol. and Tone
with Switch. Only 59/6.

for 200-250 v. A.C.

SENSATIONAL | RS<

BATTERY CHARGING EQUIPMENT Guaranteed i12 months,
All for A.C. Mains 200-250v., 50 c/s.

BATTERY CHARGER KITS

STEREO OFFER . ; Congisting ot bdains Trans-
ASSEMBLED }I“,‘ IBLIED | former, F.W. Bridge. Metal
3 L amps /12 v, 6/82 «, 2 awmbs. | Rectifier. well ventilated steel
éocg:;:gltﬁhirs.e(&roggg‘otg 4 Gns. Fitted Am- Fitted Ammeter case. Fuses. Fuse-holders.
quality Stereo amplifier with an| meter and and selector | Gr mme ts, panels, Heavy Duty
undistorted output total 6 watts. gabinbileg P frl w o Gk, Gl Erm 3/6 extra.
For A.C. mains input of 200-250 v. charge rate v.  Louvred |8v.or 12, famp.... ....... 2/9
Sensitivity 130 m.v. Ganged Vol. elector. Alxo moml case tn- | As‘above, with Ammeter . 23/9
and Tone Controls. Preset balance selector plug ‘ ished altractive. 59/9
control,  Full instructions and foré v.or 12 v, hammer blue. mps 5/9
wiring diagrams supplied. Stereo charging. Louvred steel‘case with stoved 1 Fused. ready lor 2 amps, Inclu-
Pick-up Head 18/8 extra with above] &r€¥ hammer finish. Fused and ready | use with mains ;,1‘9 of Ammecer _________ 5/9
vnly b for use with mains and Ouwul 59/9 , andoutputleads. or 12 v. 4 amps. with
_ leads and battery clips. Carr. g;(‘]n Ammeter and variable
HEAVY DUTY CHARGER KIT. Terms: Deposit 12/- and 5 momhn <19 “ charge lat.efselecr,m ......

payments of 12/-,

4/12 v, 6 amps,. variabic output,
Consisting 01 Mains Transformer

l "R

\K(i \\I\Ih"ll RS
0- . 0-7 a, 8/

oea

0-200-230-250 v.: F.W. (Bridge) Selen- CHAR K A \ll' or 24 v, T OAMY ——‘—-——

ium Recmﬁer' Ammeter. Variable] Consisting of malns trans 200-230-230 v. F.W. dze) selen- | CH \R R KIT, 124,10 x\llll).

Charge Rate Selector Panels.] ium Rectifier. Ammeter. Fuses, Variable Resistor, Heavy with variable charge rate

Plugs. Fuses. Fuseholder and| Steel Stove enamelled case and Circuit. Only £9.19.8. Carr. ' adiustment and ammeter.

clrcuit. 59/9. Carr. 4/6. 15/-. Please state iI 12 v. or 24 v. kit reguired. £4.19.6. Carr. 10/-.

RSC MA'NS TRANSFORMERS ( FULLY , MIDGET \I\l\\ Primaries 200..o0 Ve
GUARANT 50 ¢/ U $v. 28 )

Interieaved and Imprcunute(] Prim- FULLY SIHHROUDED Ccontinuedi—
arles  200-230-2506 ., sScreened  425-0-425v. 200mA. 6.3v, 4a, C.T. &v. Sa 55/-
TOP SHROUDED I)R()l' riRovaGl 120- -425\' 520011’311}\. G.4v. Ja, C.T
250-0-250v. 70mA. 68.3v. 2a, 0-3-6.3v. 2a.. 17/9 | 4500 v
200450V, 80mA. 6.3 Za. 0-5-63V. 2a. ég;g 2‘?3 1 .‘?{"l e, E.?\ si-on." 8813
v. 2a. 6.3v.
ﬁ&g'ﬂ" 188"]2 ggv 353&0.1‘ R é Mitiger, Battery Pentode 66:1 for 354, AT
-20v. 100m. V. 4, 0-5°6.5y. 38 25/9 | small Pentode, 5.0009 to 30 a/8
30%&?[%;0‘;‘ f}?gx;}npel;l%‘; 4a. 6.3v. la, for " 99/ | Small Pentode 7/8.000 0 tosn 4/6
5o, 100mA. 6.3 ';m ‘6.5-6.3v. 38 28/8 Standard Pentode 5.0000 to 30 .. 519
20-0-250v. 100mA. 6:3v. 4n. 0-56.3v. 3a /g | Standard Pentode 70002 toda.. .. 3§
350-0-350v. 150mA. 6.3v. 4a. 0-5-6.3v. 3a  28/0 | 'Pysh-Pull B watts. EL84. or 6V6 to 30
FULLY SHROUDED UPRIGHT or matched to 150 9/9
250-0-230v. 60mA, 6.3v. 2a, 0-5-6.3v. 2a Push-Pull 10-12 watts to match 6V6 or
Midget type 2§ x 3 x 3in. EIB4 to 3-3-8to 1 19/9
250-0-250v. 100mA, 6.3v, 4a, 0-5-6 Following types rm Sand 155 %peakers
300-0-300v. 100mA., 6.3v, 4a. 0- Push-Pull 10-12 watts 6V6 or EL81 . 18/9
300-0-300v. I30mA. 6.3v. 4a., C.T Push-Pull 13>-13 watts, 61.6, KT65 . 2%/9
Pll\ Pull Mullard 510 Ultra Linear .. 29/3

la. for Mullard Amplifier
-0-330v. 100mA, 6.3v. 4a. 0-5-6.3v. Ja 27/11\

ush-Pull 20 watts, <ectlonalls wound.
350-0-350v. 150mA. 6.3v. 4a, 0-5-6.3v. 3a. . 35/9

BL6. K166, EL34. etc.

. 49/9 1 120: I high grade

2 h()mA b.3v. Zd

Both nhn.e size 28 x 2i x 2tin
FILAMENT TR \\\l-i)l(\ll‘.l(\
All with 200-250v. 50 cfs primaries 6.3v.
1.5a.. 5/9: 6.3v. 2a, 7/6; 0-4-6.3v. 2a, 7/9:
i2v. la, 7/11; 6.3v. 3a, 8/11; 6.3v. 6a, 17/(3
12v,. 1.5a, lwice, 17/8.

SMOOTHING CHOKES

1211

150mA, 7-10 H, 250 ohms. . 00 .o1ue
llcmA, 10H, ohms 00 . 8/9
80mA. 10H, 330 ohms . EI9
80mA. 10H, 400 ohms . 4/11

CHARGER TR ‘\\\P()R\ITR\
All with 200-230-250v. 50 c/s Primaries:
0-9-15v. 1ta, 12/9; 0-9-15v. 2a, 14/8; 0-9-15v.
3a. 16/0; 0-9-15v. 5a. 19/9: 0-9-15v. 6a, 23/9:
0-9-15v. 8a. 28/9.

ACTO (Step Im/\lop down} TRANS.
0- !10/120 230/2\0\ 50-30 watt,s 13/9;

250 w 38 50 watts, 27/9.
1 l((‘l’l", TR \\‘5?()1( MERS
. elamped, 8/9.
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q a.Q KT32 8/-
Brand new individually g};a o
checked and guaranteed o
15/~
VALVES |i %
KTSC 82/~
A(‘/HL 4/6 | DL  5/8  EFss  8/- | KTS8 18-
CP4 /- | DL819 15/- | EFRO 3/ | KTW61 4/6
ALGPE\ 5/- | DLS10 8/~ | EF91  2/9 | KTW62 7/
AL 5/- | EROF EFo2 KTWh3 4/-
A3 5/- | E1143 5 KTZ4L  8/-
ARP 3/8 | E1232 KTZ53 8-
ARP3 8- | Eluds LP2  10)-
ARP12 2/8 L63 5/-
ARP2L 7/- M3100  8/-
ARP24 3/6 M3142 12/-
ARP34  4/- Mx190 5/-
ARTPL 8f- MHY  5)-
ATPY  2/3 MHLD610/-
ATP7  §/6 MLA 8/-
AU7  55/- NE17 9[-
BL63 10/- NGT2 10/~
B84 8/~ OB3 -
B#5 204- oes 5/-
BHB4 4716 ons 4/6
B2134 18/- 0z4 44-
BT19 25/ PAB(™0 8-
BT35  25/- I'CeBy 5=
BT45 150/- PCCHs -
BT=3 35/ POCRY 78
Ceal o 2/ PUFRD G-
Cre 8/~ POPSS 816
CL33 9/ POFSY &=
Vil 3- MCLRT 9=
CVi7 o 8)- PeLsE 8-
CViE 1= PCLRE 8/
CVIO3  4)- PCL3E 7.
CV4014 7= PCLSG )
CVA015 5[ :
V4025 10/~ :
C€V4046 40/- | ECFR2 7= | /05T 5)-
CYSL  5/8 | ECHi2 8/- | F/6n61 5/-
DL 1/8 | BCHRL 5/~ | Fi6063
D41 3/8 | BCHS3 7/6 | PW.4/5006/6
DAL 6/- | ECLA0  5/6 | (11236 9/-
ni7 3/3 | ECLR2 716 | G1/371K
DA30  12/8 | ECL83 10/- 19/- | PL&3 5/-
DAB0  75)- | EC G50/2G /- | PLsL 5=
DAF96 8/~ 25/- I’\l"-iA 5/-
DD41 4/ T15 10/.
DET5  8/- H 78
DET20  2/- 7I8
DET2§ 15/ 14/-
DF73%  5/- /-
DF8L 8- 9/6
DF92 3/ 8/8
DF9 /- 5/8
DK92 8/8 5/8
DK9%  5/8 5/~
DL92  b/- 8/-
DL93  B/- PYS00  6/6
DL94 8- PZ1-35 9/-
MANY OTHERS IN STOCK include Cathode Ila_/ Tubes and Special Valves.
MARCONI COMMUNICATION
RECEIVERS. CR.150. Frequency 0.
coverage 2-60 Mc/s in 5 bands. Two IFs.
Ist 1,600 ke/s, 2nd 463 kefs. Image signal

protecting over 4¢ dB up to 30 Mc/s and
2040 dB from 30430 Mc/s. Selif-checking
calibration (built in calibrator). Stabilisa-
tion of supply and temperature com-
pensation. Electricas and mechanical
bandspread. Metering and visual tuning
indicator. Bandpass from 100 ¢/s to 10 ke/s
in 5 stages. Acoustir filter associated with
100 ¢/s. Bandpass position for CW recep-
tion, Facilities for diversity reception.
Excellent checked condition, £49. Mains
S.U. by P.C.Radio, £4.10.0. Carriage 30/-.
CR.150/2. Frequency coverage 1.5-22
Mc/s in 4 bands. all other features as in
CR.15. Price £35. Carriage 30/-.
P.C. RADIO’S mains P.S.U.
above, 90/-,
R.209 RECEPTION SET. A [0-valve
high-grade superhet Receiver with facili-
ties for receiving R/T (A.M. or F.M.) and
CW frequency | Mc/s-20 Mc/s. Hermeti-
cally sealed. Built on miniature valves and
incorporating its own vibrator power-
supply unit driven by a 6 v. battery (2)
point connector included. The set pro-
vides for reception from rod, open-wire
or dipole aerial with built-in loudspeaker,
or phone output. Dimensions: Length
12in., width 8in., depth 9in. Weight 23 ib.
In as new, tested and guaranteed condi-

for

tion, £23.10.0, including special head-
phone and supply leads. Carr. £1.
ROTARY TRANSFORMER. 11.5—

12.5 v. D.C. Input 300 v. 200 mA DC
Output, 30/-. P. & P. 15/-,

RECEIVER TYPE R.206.

PZL.T5 12/- 1 VPu3 8/ | 3V4 5/9 | 6G6G  2/6 | 9D2 3/-| 584 7/8 5726 6/-
QP2L 8- VP 33 9f-| 427 35/- | 6HL 8/- | 1183 37/6 | 58 8- | 6064 e
QP25 5/- 401 4/- hH&)( 1/8 | 1286 2/8 |59 8/~ | 6065 8/«
QP230 5/ \luoo/so 5A1740: 5/« /- | L 75 5/8 | 6080  22/-
QR150/15 5A1740¢ 5f- 76 5/-| 7193 1/9
10/- VRW)/JOS/- 3B/23TIM 77 8/6 | 7475 2/-
QS95/10 5/6 | VT4C 20/~ 7, 8013A 25/-
QR1202 8/~ | VU33A  4/- 5/8 | 8020 8-
QVO4/7 8- 8/- 9/~ | 8001 8-
R3 8/- 6 4/- 9002 4/6
RG:4/1250 5/- 9003 /-
80/- 716 9004 2/6
RK72 8/~ 1/- 9006 2/6
S130P 15/« 5/- | 5Y3GT 5f- C.R. Tubes
S130 12/8 4/- | 3YBWGTB ACR10 20/-
sp2 8/6 8/- 9/- 8 CV1596
SP4l 1/8 | Z 8/- | 5246 8/6 | 6K 12, > (097) 55/-
SPRL  1/6 | Z800U 20/~ | 5AB7  4)- | nLoG: 8/- 22501 9/- | E4504/B/16
SP210  3/8 | ZX01U 10/- | 6ACT 2/ | 616 9/- 3074 5/8 28/-
STV280/40 | 1A3 3/- | 6AUS  2/8 | 6L6G 3¢ 25/- | VCR97 28/-
12/8 | LASGT &5{- | BAGT 8/~ A 5 8/- [ VCR13830/-
STV70/80 i 30/- | AHG  10/- 70/- | VCR138A
- IC5 8/-| BAJ5  8/6 5/ 40/-
SU21504 IDSGT 8- | 6AT7 8- 15/- | VCR1394A
10/- | IETG  7/6 | RAKS 5/ 8/ 35/-
T41 6/8 | 1F2 8/- | GAKS  8/- 30/- | VCR517B
TP22 5/- | WGHGT  B/- | BAKT 8/- 10/ 4
TI25  15/- | L4 2/8 | 6ALS  3/- VCR517C
TTIL 5= | LILA6  8/- [ 6ALEW 7/- 40/-
TT15 35/ | [LUG 7f- | 6AMD  2/68 25/~
TTR$L 45/- [ 1LHY  4)- | 6AME  4/- 45/-
TZU520 4- [ IN2IB  5/- | BAQS 7/~ : 30/-
TZ20 0 18/-§ IN43 :/. BAQFW 9/ <05 25/-
T740  30/-} INT0 1- | GANS NOTBR 7/~
GASGW R07AM 7//6 E'{ﬂ'ﬁ obes
SATH o 8)- i 3
GAL G NES 12/8
N 3 55/-
NENE R
R 50/~ Special
. . Valves
1o HRRG 4f- A
1501 ARAN a5/ | ALTH £8
UABCR0 418 SRES 15/- [ ACTO - £12
URCAL 6/ GRRT 1| [t B
URES0 5/6 ABWG 50 | KhNaa
UUBF88  6/6 i 10/~ Y
UBL2L 11/-
UCess 818
UCH42 8/8
UCHBRL 6/~
TCL82 8-
LS 10f-
UL{L  6/-
ULst  5/8
Uk's -
ity 8/8
uyzlt /8
UYiL  4-
vyYas 5/«
V120 4/- 7Q7 -} 4IMP 4/
V1507 5/« V7 5/- | 414/160N
V1924 20/ | 3E2 TZA 4/8 30/-
V2023 13/8 | 3Q5GT  7/6 sD2 2/6 | 2158G 8/«
VMP4G 12/ | 384 4/- D8 3/6 | soL6GT 84-

2/6 extra. Overseas Postage extra at cost.
Frequency

55 Mc/s to 30 Mc¢/s in 6 bands, 100-250 v.

A.C.or 12 v. D.C. Loudspeaker in power

supply unit.

h

separate

High performance super-
including a
valve, beat

eleven valves
oscillator

eterodyne,
local

oscillator valve and two valves (Amplifier

al
v

nd Detector) in the A.B.C. system. In
ery good condition, £20.10.0, including

power pack. Carriage and Packing 15/-,

H.R.O.

e

Table Model. In
checked, and tested

Senior.

xcellent, fully

condition (without coils and power pack),

£4§5.10.0.
model,

As above but rack mounted
£14.10.0.

Original mains power pack for H.R.O,

10/220 v. A.C. Brand new in original

packing, 45/, P. & P. 4/.

CONNECTORS FOR TCS
RECEIVER, TRANSMITTER AND
REMOTE CONTROL, with original

plugs on both ends.
P. & P. 2/6.

TRANSMITTER RECEIVER.

6

New £1.17.6 each.

TYPE

8T. 3-5 Mcs netting facilities. Low

power consumption. Requires 150 v. h.t.

al
<

CARBON

nd 3 v. Lt. dry batteries. In good
ondition, 35/-. Carriage 8'-.

INSET MICROPHONE

G.P.O. type, 2'6. P. & P.

P.C. RADIOLTD

170 GOLDHAWK ROAD, W.I12

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

All U.K. orders below £1 P.& P. 1/-;

Orders over £1. 2/-; over £3, P. & P. free

EVERSHED MEGGER CIRCUIT
TESTER. 2 ranges 0 to 1000 (2, 100 Q
to 200,000 . With test leads, leather
carrying case. Tested £4.19.6. P. & P. 3/6.
AR88D RECEIVERS. Fully recondi-
tioned, £55; rebuilt models, £85; brand
new, £95. Carriage paid U.K.

CHR HIGH RESISTANCE HEAD-
PHONES. New, (6/-. P. & P. I'6.
R.107 COMMUNICATION RECEI-
VER. 1.2/17 Mc/s. 9 valves. “"Wide” and
“narrow” band switch. AVC and BFO,
with internal speaker. [00/250 v. A.C.
and 12 v. D.C. Meas.: 24 x I3 x 17in.
Price £13.10.0. Carriage 20/-.

PANEL METERS (round)
D.C.

0-20 microamps 23" 9.
0-50 microamps 37 D C. 45/.
0-50 microamps 24" D.C.** 40/.
0-100 microamps 2 D.C. 35/.
0-100 microamps 2 D.C.*¥* 35/.
0-200 microamps 2” D.C. 3276
0-500 microamps 2” D.C 20/-
0-500 microamps 24" D.C. 30/-
0-1 mA* 2” D.C. 1976
0-1 mA 37 D.C. 351
0-1 mA 37 D.C.*¥* 35/-
0-5 mA 37 D.C 45/.
150-0-1,500 mA 3 D.C 291-
0-15 v, 2 A.C 17'6
0-50 v. 23" D.C 281.
0-150 v, 23" A.C 24/-
0-500 v. (shunt) 24" D.C. 20/-
0-5 kV 3”  electrostatic 85/-
0-10 kV 2" D.C. 63/~
Frea. 50-70 c/Sec. 125v 33” 52/-

**Weston'', as usually used also in H.R.O.
as 'S meter. **Projection type.
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TRANSISTORISED
LiGHT.

WEIGHT

OPERATE YOUR OWN T.V. STATION!
N.E.V. CLOSED-CIRCUIT

Xdeal for the

1 B
T.V. CAMERAS
. T
@ ® ¥ Ar:f;:?'_ve two-tone figigy e .
ri oish—
OUR PRI?E?“M'

Assembled and Ready
for Immediate Use ol
(Not a Kit!) e

o, 69/ ®er

As natloually advertised—
THE HIGHLY SUCCESSFUL

NEW ‘CYCLOP’ MK. Il
TRANSISTORISED CLOSED-CIRCUIT

TELEVISION CAMERA

Imagine! View round coruers, through walile, and inta dangerous
or inaccessible places. Juvaluable for niass industrial matruction.
Unseen  obeervation.

) IR IS Ne¢
knowledg:
whatsovver required o
install or operate. I’lug
in, Tocus and  view.
Degigued for slandan|
403  line, attaching
directly into your own
Tele vision set, Eacel
lent picture quality.

£68.10

or £17.5 deposit aud
12 payuments of 93/3.
1.E8S LENA
(available as below).

A Onceina
Lifetime Bargain
—Never to be
Repeated!

New-—may necd slight adinstment. 405 line for operating
on vour own television set, on any chaonel from 1 to 5.
210-240 volt A.C., 50-80 cycle.

Usual price £79. Limited quantity to clear
at the ridiculously low price of only—
Complete with E.M.I. “M” Grade °

Vidicon Tube. Instructions and circuitry
supplied.

Fuli details on request.

JAPANESE!
‘COSMICAR’ 17
TELEVISION LENS

‘Click-stop’ Aperture F/1.9 ta F/22.4 ele-
Aperture F/1.9 varving to F,22. 4 ele-
ment lens construction, C Maant fitting.
¥ull focusing adjnstinent from inflnity
to 24*, Bioonied lenses cowplete with lens caps and finished in an
attractive black and stainless

ridiculously low price of only.,, alloy M ,"_:l_L& o £9‘ I 6-6

Also ideal for 16 mm. Movie Cameras, I)eﬂnliely worth treble,

(Carr. and ins- 24/-).

Jenses available as advertised opposite. These cameras are
highly recommended for experimental purposes and enthusiasts.
secunty and home entertainment,

Thousand and one applications

2-Wave-Band 6-Transistor

POCKET RADIOS

Long'medium wave. Gets all
the stations vou want; Light,
Howme, Luxembourg, Conti-
nentale, ete. Not much larger
than a packet of cigarettes,
yet giving the volumme and
3 tone of # radio twice ite size.

should sell at 7, wus. our
1 price direct

trony docks to 89/6
you ONLY p. & . 816,
Complete with batteries and leather carrying case.
ldeal! for holidays, picnics, garden. bedside and in the car.

SUPER ‘DAUMEYER’
1" F/1.9 LENSES

Designed for T.V. Work, and quite auit-
able for |6 mm. Cine Caweras. 4 element’
lens construction, fully bloomed. Yocusing from infinity to 24%. Standard
C mount thread. Aperture ciosing down to F/16,

guaranteed braud New. Normally retailing at £| I l-o p. & p. 3/6
£18.12.6, Our Price ONLY.......... °

TWO-WAY RADIO-TELEPHONE STOP PRESS!

‘TRANSCEIVERS’ MINIATURE 2-WAY F.B.I.
285 Me/s Cryetal coutrolled 9§ fransister, volume TRANSCEIVERS

control, ete. Range approx. 0.5 wnile In city—2-3 mules

sea and country. With smart leather case, standard 97 ' N s =

penil batteries, ete. Ready nsseinbied (of wse. ) O Qb bred, Spniae. JID-GID Sdn,
Limited quota. Usually range. Limited ::r‘n\plm‘; £9 I 50*‘1‘ pair
45 guineas.  gyR PRICE £34. I Oper pair. (Basily worth double) - pApoe

ST LS £
InanseilsAe S
Sever= N cen o a .
b (Licence should be obtained fur use in U.K.) (Licence shoutil be obrained for use in L.

v
WALNIE-TALKIE
0

Demonstrations of Closed-Circuit Cameras always available at our new city showrooms in ottt

Birmingham. Full range of Hi-Fi Stereo Tape and Disc equipment.

HORNTONS ELECTRONICS =

LOMBARD HOUSE, GT. CHARLES ST., (NexttoPan American Airways ) BIRMINGHAM 3

BE 3
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THE TRIPLETONE HI-FI MAJOR
PRICE ONLY £15,18.9 COMPLETE

Guaranteed 12 Months,

A 12 watt quality amplifier incorporating negative

feeidback, with a pre-amp for mic. and provision for

mic./gram mixing.  Frequency response + 1 (B!
£t

15-20,000 ¢1s. Distortion ouly .15, with noise
and hum —X0 dB. Separate Bass. Middle and
Treble litt contrals. Valve hie-ap, 12AX7, 12ANT,

ELs4, ELE4 and EZSL. Pushepull autput with
matching t 3 or 150, Fully wolated power supply
inpnut, with take-ofl lor tuner
n. high.

Hin. x in.

A Tlin. 30/- exira.

New R.CS. VALVES gi-day Guarantee

8/- 1870 6/~ ERCAL 8/ PClse 5
6/-'WaNT S/-'ERSL 5/ T'hS1 10/
3/. LAY 5/- EBIYSY  §f- Plxs 8/-
X4 g/_;l'\ Ul %l-
9/ Py~ Bj-
9/_‘ Py e
10/-'8161 3/-
-1l /8
T-JUBC4T 8-
10/-]V B~ 5/-
T|UBKND 5
SRWH 9, UCHRD  9/-
AHB 9f-{UCLxL 10/-
615 5-IUFR95)-
a6 LAt g
BITG UYL 5
RKh 7/.‘1, Y~iooq-
AKTG 57-lbnas  gj- pews -l 7f-
SKNG: 5/ EABCSO 5/- PCUSE 8/ VRISH  5/-
6NTM  B/-IEB9I  4/-'PCIn0 §f- Wl /-
LF. TRANSFORMERS 7/6 pair
465 K/s Slug Tuning Miniature Can, 2 x 1 x lin.
High @ and good bandwidth. Data sheets.
NEW FLP,UI‘R()L) TICS
TUBULAR TUBULAR CAN TYPES
1350V 2/- ao,/'{sov 5/6 8/600V 9/-
2/350V  2/3 100,25V 3/- 16/450V 5/
4450V 2/8 20/25V 3/- ::’/"';"[‘/ — 1?/5
8/450V  2/8 500/12V 30| 504507 g
16/450V 3/- 1,000/12V 3/~
32/450V 39 5,000/6V
25,25V 118 8+8/450V 3/6 4
25/50V 2/~ 8416/430V  3/9
50/25V  2/- 0V 4/3
/-3 ov 4/8

OME AERIALS, 1 to 3 8

TRIPLEXERS Bands I. Il 111, 12[6. C0AX PL G,1 l

LEAD SOCKET, 2/-. PANEL SOCKETS, 1/-
OUTLET BOXES (Surface or flush), 4/- ea.
BALANCED TWIN FEEDER yd. d. 80 or 300 ohms.
TWIN SCREENED per yd. 1/-. &0 ohins nnl3
erewound Ext. Speaker Control, 10Q 3/ Q 8/8,
WIRE-WOUND POTS, -set  Min.
TV Types. All values to 10 ochms m 25 K., 3/- ea.
30 K., 4/-, (Carbon 30 K to 2 meg., 3/-).
WIRE ‘WOUND 4 WATTS Pots. Long spindle.
Value, 50 ohms to 50 K., 8/8: 100 K.,
PHILIPS TRIMMERS. 0-10 pF., 330 P F 1/-.
TRIMMERS, Ceramie, 30, 50, 76 pF., 9d.; 100 pF..
150 pF., 1/3; 250 pF., 1/8; 500 pF., 750 pF., 1/9,
with knob, 2{-
10 ohms tn 10 meg,,

g

TV etc. TRIMMER 1000 pF
RS. Preferred values.
v 0

RESISTOR!

g Ky
BRIMISTORB. CZ1, 3/8; CZ" 2/8; LZJ 1/6

opeath 1 WIRE-WOUND RESISTORS HE
e 10 ohms—10,000 ohms e
125 K 0 25 K 10 w. . . .3~
Tnzzlv Switches,  s.p 2/ : d D . B/6.
d.p.d.t.. 4/-. Min. Slide d b.d.t.. 3/6.
ohm
Volume Controls so_t‘fmuﬂ GOAX
Linear of Log Tracks stm-iur l77gacml lin,
i . Mi 40 wds.
one epndes et 53 3 B 6.y
8. 8/-; D.P., 48| — ;
Stereo L/R10/6; >.P.14/6 | 1deal 25 fines.
Low luss 3dB

Im. log +1m. Aflog, 718

Toose. 500 Meie1 [6yd.

MAINS TRANSFORMERS 200/250 v. A.C.
Postage 21+ cach transfo.mer.
STANDARD, 23(-0-250, xo1 L3 a

tapped 4 v. 4 a. Rectitier 6.5
22/6 (Illtﬂ 2018
10/6
15/6
17/6
ST 17/6
HEATER TRANS 7/6
Ditto, tapped 1. 4 8/6

v .
Ditta, sec. B3 v. 4 amp. 10/8
GENERAL PURPOSE LOW VOLTAGE, 2 amp.

B, 4,3, 6, 8,0, 1h 12,15, I8, 24, 30 v . 28/6
AUTO TRANSFORMERS 150 w. .. 22i8
O, 163 200, 230, 250 v. 300 w, .. 82/6
MULLARD “510” Mains Transformer .. 33/6
MAINS POWER PACKS. Realdy huilt with

Transformers, Rectifiers, Condensers, providing
HT. and LT, aatpn

25/6
35/8
230 v 80 ma. 1o 4578
INTERVALVE TRANSFUmner artoor a1, g/,
O.P. TRANSFORMERS. vy Dutv. 5/6. Mult-
ratio, 7/6, Multiratio hvasy duty push-pull. 10 w.,
15/6. Battery, 4/8. sub. win., 5/9.
[ow. O, matehing trans, 7150, 12/8.
L.F. CHOKES L5/ 10H., 64183 mA. 5/-; 1HH, <3 mA.

10/8. 10H. 120 mA, 14/-,

CauT, BOONTER TRANSFOKMIERS
tor heafer rathmlc short civcuit, or
tubes  with emi-~sion. Fuli
in\muvtmn\ d, mains  1nput
% and Hin. II(I(I\‘

a v, e HEMY, or J2G
Stale \ll"dl(‘ l‘('(lllll'i‘(l PRUCE 10/6

TINNED COPPER W WIRE 1t t
ENAMEL COPPER WIRE (6-
240, 4/8; D.ULC, 28, 34,06 swg, Yoz, 378,

FULL WAVE BRIDGE SELENIUM RECTIFIER:
2 6 or 12 v, 1) amp., 8/9; 2 a. 11/3: 4 a., 17/6.
CHARGER TRANSFORMERS. Tapped input 200-
230 +. tor chargmg at 2 6 or 12 v, 1) amps., 15/8;
Yoamps, 17/8; 4 amps. 22/6.  Circuit mdude
4 AMP CAR BATTERY CHARGER with am-
meter. Leads, Fuse Case, efes tar 61, or 12 1., 69/6.

BOOKS list SAE.
Boys® Book of Cry~tat Sels,
CWLOWLT Radio Valve Da
Iigh Fidelity speaker Enclosy
Valve and TV Tube luqul\ﬂl(‘n'
TV Fault Finding
Mullard Amplifier Manual’
Radio Valve Guide, Books 1, 2,

4orb .5/ each
Practical Radio Inside Ont .. 3/8
Master Colour Cade Chart I3
Transistor Controlled Models 78
International Radio S{ations 2/6

4 TRANSISTOR PUSH-PULL |
ax 1% m. AUDIO AMPLIFIER

A ready built miniature push-pull amphtiet with
Driver and output transforiners. 4 Lrahsistors.
Iileal for use with record playvers, intercums.,
BABY ALARMS, ete.  Complete with tull

47/ mstructions and circnt.
Price v, Batt. 2}in. speaker 15/-.

1964 RADIOGRAM CHASSIS

THREE WAVEBANDS
BWL 16 n—30 m,
MWL 200 mL.—350 w.
LW, 500 m.—2,000 m.
noenth Guarantee.
short.Mediun,  Long/Gram.
ohm oatput, 5 watts.
dial. horizontal worling,
Rize din. X 7ine Aligned amd calibrated. Isolated
Chaesis. wize i, x 7. high x Lodevp.

£9,15,6 carr, & In..

FIVE VALVES
LATEST MULLARD
ECHSRL, EF89, KB,
ELS4, KZRO

AL 200150 v,
Ferrite Aeriai A
Tape Sockets.

BAKERS
‘Selhurst’
~—RADIO—

THE
CONNOISSEUR'S
CHOICE

‘none genuine
without this seal’

12in. STALWART HEAVY DUTY 15w.

45-13.000 cps. & or 15 ohm voice coils. Unlimited
Applications. Flat response 100 to 10.000 cps.
a"net 12.000 tines, Price for quality unbeat-

5 gns,

l2m STANDARD HEAVY DUTY 20w.

More powerful maznet 14,000 nnes specia! sus-
pension. 40-14.500 cps. Recommended where-
ever a high standard of reproduection 1s desired.

12in. BASS HEAVY DULY 25w.

New 1964 hikh power model. Aluminivm coiy
former with magnetic damping £5-15.000 cps.
ldeal for all electric guilars,

15in. AUDITORIUM MODEL 35w.

Improved maznet aicomax with heavyv piated
steel piates. wewht 18 1bs. 17,000 lhnes, 20-
12,000 cps. Solid heat proofed Pasolin Coil
Former. [deal Electric Guitars.

7 zus,

12 gns.

18 ans

LOUDSPEAKERS P.M. 3 OHM. i 3. 4. am.

7 n din., 15/8: 6Ym. Rola. 168/6; sin. ]|(’!~e\; 17/8;
N din., & xsing 21/-3 10 s Gin., 22/8; 10 10, Rola,
30/-: I%in. K 30, EMIE, Double Cone Crramie
maguet 14 w. 45/-, Horn Tweect 29 b

135 i,

STENTORIAN HF1012. lom. § to 135 ohms, 10w.
82/=; Sin. HIFS12, 76/-; Crussover CN3000. 33/-
EXTENSION SPEAKER CABINET. 5. 15/6:

Gl 18765 S 19/6: Lon.. 29/6: (2m., 60/-.
TWIN GANG TUNING CONDENSERS.
miniature Jin, X 13n. < Linag 10/-3 500 pl* Stz
with trinpners, 8f=; nmlwt 8; with trimmers, 9/-,
500 p¥ slow mntion tining, standard 9/-, Transistor
gang ’n%+1m pE with trimmers, 10/6. SMALL
2 - SINGLE 365 pl', 7/6, SINGLE
¥, 30 pF, 75 pF, 100 pF, 150 pF, 5/6.
solid dlelednc 100, 300, 500 pF, 3/6.

CONDENSERS, New stock, 0.001 mfd. 7 kV.
T, 5/6: Ditto, 20 kV, 9/6; 0.+ mid., 7 kV, 9/6;
Tubnilar 500 v. 0.001 to 0,05 mid, 9d.; 0.5, 1«

0.23, 1/6; 0.5/550v,, 1/9;
0.1/1,000%., 1/9: 0.1 1wid. 2,000 volts,

CERAMIC CONDS. 506 v. 0.3 i tu 0.01 mil., 9q,
SILVER MICA CONDENSERS. 10, 5 pF to 500 \F,

1 250v.. Bd. 3 00172 60UV..
/6.

9d hm) p}- to 3.000 pk‘ Ij-.  Clove tolerance
(+ pE ta 47 pl, 1/-, Ditto 19, to 30 pk
to nlfw pb 1[- 1,000 pl o 5,000 pF. 1/9.

WAVECHANGE SWITCHES

2 wafer long spndlle 6/6

¥ or 2 p. 6-way long spindle’ 3/6

. 2-way ar 4 p. d-way loug spindle 3/8

3 p feway or 1 . way Jong spindle 3/8
Wavechange “MAKITS'. Wafers avail-
able: 1 p. 12 way. 2 p. 6 way, 3 p. 4 way,
4 p. 3 way, 6 p. 2 way, 1 wall ltch 8/6.
2 water switch 12/6: 3 water 16/-:

additional wafers up to 12, 3/8 each extra.

Valveholders, EAS50, 8d. BI12A, CRT, 1/3.
Engl. and Amer. 4, 5 and 7 pin, 1/-
MOULDED Mazda and int. oct., 6d.; B7
B8A, B3G, B9A, 9d, BTG with can 1/6. B
with can, 1/8, Ceramic EF50, B7G. BJA
int. oct., 1/-. BTG, B9A cans, 1/- each. Valve
plugs B7G. BYA, (nt. octal, 2/3,

lll(-ll GAIN TY PRE-AMPLIFIERS
B.C. Channel | to 5. Gain 18dB.
ECCE4 valve. Kit price 29/6 or 40/6
with power pack. Details 6d. (PCC84
pxcleued) Coils only 9/6.
m Lr.A.—sSame_ prices.

=y

Tunable channels 8 to 13. Gain 17dB.
Circuit and coils only, 8/6, Chassis 4/9.

THE ORIGINAL

RADI0O COMPONENT

Qur written goar
NEW COMPONENT LIST

nilee \th eyvery purchase

ol ALL DAY
W, § b}
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THE “INSTANT” BULK TAPE
ERASER AND RECORDING HEAD
DEMAGNETISER  :00/250 v. ALC,

Leafiet

S.AVE.
PLASTIC RECORDING TAPE

Double Play 7n, reel, 2.400ft. 42/-| Spare
5in. reel, 1.200M. 26/- | Plastic

Long Play  7in. reel, 1,800{t. 22/6 Reels
Biin. reel, 1.200ft. 17/8 | 3in. 1/8
Sin. recl, 900ft. -15{6 gin‘ %;-
Standard  7ln. reel, 1,200it. 17/6 5;?{1, 9/
Sin. reel, 600ft. 11761 71n, 8

TEASISPLICE” Tape splicer /-
Leader taDe 4/6; Splicing tape 3/-

CRYBTAL SET BOOKLET,

1/-.
CRYSTAL DIODE G.E.C. 2/~. GEX34, 8/-. 0A81, 8/-.
HIGH RES. PHONES. 4.000 ochms, 15/-. 2,000 ochms
MOVING COlL PHONES, 100 ohwms, 10/

12/8.

SWITCH CLEANER. Fluld squirt spout, 4/6 tin,

MARTIN TAPE PRE-AMPLIFIERS
& DECKS (PLAY-BA( HROUGIL
YOUR OW) 1
Collaro 2 track
Pre-amp. £8.8.0
COMPLETE RECORDING & PLAY-
BACK AMPLIFIERS
Collaro amplitier £11.1L0

MAINS DROPPERS.

4

‘641" TRANSISTOR RADIO
First class components to make & 6
transistor 2 waveband suberhet chassis.
Ideal for portable or table radio. All
parts including BV A transistors, ferrite
aerial, with car aerial cod, printed
%ircull{c, 8&1!&. xb2!11nt.. but EXCLUDING
Speaker and cabinet.

21,.£4.5.

Speakers, 36 ohms, 7 x 4in.,
5in.. 17/8: 3iin.. 15/8. Cablnet 27/8.

BULGIN PLUGS AND SOCKETS.

4/3. Grundig type 3-pin, 1/3. trundig lead jack 3/8.
JACK PLUGS. English, 3/-; Sereened, 4/-; trundig,
3-pin. 8/6; Phono Plugs, 1/-; Bockets, 8d.
ALADDIN FORMERS and cores, tin., 8d.3 in., 10d.
0.3in. FORMERS, 5937 or 8 cans TVI or 2. jin.
sq. X 2}in., or {in. 8y. ¥ 11in, &/- with cores.
SLOW MOTION DRIVES. 6:1, 4/8; 36:1, 10/8.
SOLON 1RON, 25W, 200V or 230V, 24/-,

ANTEX S8UB-MIN. IRON. 16w, 200 or 240v., 20/6.
BENCR BTAND for above, 12/6. B8pares in Btock.
Paxolin Panels, 10 x 8 x 1/,in,. 2/-,
Miniature Contact Colled Rectificrs,
250V, 80mA, 7/8;: 250V, B5mA, 9/8. Selenium
Rect., 300V 85mA., 5/-. K3/25, 800V, 5SmA, 5/-.
RM4, RM5, 14A100, 14A116, 10/~ each. FC31.
20/-. TV etc. Silicon Sub-Min, Rectifiers,
250V 450mA. 10/-; 250V 150mA. 5/6.

165 ke/s. SIGNAL GENERATOR
1 ready made with valve 1S5.
POCKY 17E 2}x4}xlin. One resistor

to change, full instructions supplied.
Battery 8/6 extra. Details Free.

Colls Wearite “P" Tybe. 4/~ each.

Osmor Midget “Q" type, adi. dust core.
from 4/- each. All ranges. List S.A.E.
Repanco DRR2. L. and
with reaction, 4/8.
Ferrite Aerials, M., 8/9; M. and L.. 12/8.
Osmor Ferrite Rod Aerials, L. and M.
for transistor circuits. 10/- each.

Ferrite Rods, 8 x 3in., 6 x 1n., 6 x 3/;4in., 3/-.
H.F. Cokes, 2/8, Osmor QCl. 6/9.

T.R,F. Colls, A/HF, 7/- pair: HAX, 3/6.
Scrowdriver, 3in., 6d. Test Prods, 2/9 eca.
Neoside Trimming Tool, 1/9.
Neon Mains Tester Screwdriver, 5/
Muiticore Solder, 4d. ¥d, Dispenser, 2/6,

Blank Aluminium Chassis, 18 s.w.g.
4 sides, riveted corners, lattice fixing
holes, 24in. sides, 7 x 4in., 4/9: 9 x Tin,
5/9: 11 x 7in., 6/93 13 x 9in., 8/8; 14 x 11in,
10/8: 15 x 14in., 12/6,

Aluminium Pancls, 18 8.w.g., 12 x 12in..
4/8: 14 x 9in., 4/-; 12 x 8in.. 3/=; 10 x 7in.,
2/3; 8 x 6in., 2/-: 6 x 4in., 1/6.

Non-reversible
P74, 2-pin. 4/8: P73, 8-pin, 4/8; P194, 6-pin, 6/6
JACKS. English open circuits, 2/8. Closed circuit,

sliders
8/-:

Midget adjustable
0.34, 1000 ohma. 8/-; 0.2A, 1,200 ohms,
0.15A, 1,500 ohma, 8/-; 0.1A. 2,000 chmns, 8/-.
MIKE TRANSFORMERS, 5)-1. 3/8.

P.V.C. Covered Wire, singlc or stranded, 2d. vd.
Blegving, | or 2 mom. 2d.; 4 mm., 3d.; 6 wmm., 6d. yd
SPEAKER-FRET. «old, Maroon or Green Cloth
17 x 25in., §/-: 26 x 35in., 10/, Tygan, various colours
52in. wide from 10/~ fl.. 26in. wile from B/- ft.
Samples 1/-, Expanded Metal, Gold, 12 x 12in., 6/-.
Panel monnting fuse holder. /-, Fuses 1}in. 80mA-
5A, 8d. lnsulated side cutters, 3/6. Bib 8tripper, 3/8.

RADIO AND TELEVISION SPARES

All leading makes, volume e¢ontrols,
ete., line output transformers, ete,,
B. V. A, valves (current and obsolete
types). Send S.A.K. for quotation.

WEYRAD

1) TRANSFORMERS FOR
2-WAVE §-TRANSISTOR PRINTED
CIRCUIT AND FERRITE AERIAL.

Long and Medlum aerial—RA2W 8in. rod
208 pF tuning, with car earial coll, 12/8
Osc. Coil P50/1AC 176 pF tuning 5/4
1st and 2nd 1.F. P50/2CC. 470kc/s 11/16in.
dia. by iin. 5/7 each
3rd I.F, P50/3CC 6/-
Spare Cores 841,
Driver Transformer—LFDT4 918
WavechanFe 8lide Switch d.p.d.t. 3/8
Printed Circult—PCAl. Size 2i x 8lin.
Ready drilled and printed

Volume Control, 5K-DP 4/6
36 ohm Speakers, 3in.. 15/8; 5in., 17/8:
7 x 4in., 21/-.

Tuning Gang with trimmers 10/8
8 Mullard Transistors and diode  42/6
Constructor's Booklet 2/-
3 ohm O.P. Trans. O.P.T.1 10/6

NEW MULLARID TRANSISTORS
0C71 6/-, OC72 716, OCBID 7/8, OC81 7/8,
OC44 8/-, OC45 8/-, OC171 10/8, AF117 9/6.
Sub Minlature Condensers, 0.1 mFd,
30v., 1/3.1, 2. 4.5, 8, 16, 25, 30, 50, 100 m¥Fd.
15 volt. 2/§ ea. Transistor Hoiders, 1/3.

SINCLAIR  “SLIMLINE” RADIO
Med. wave kit, 2 transistors, 2 diodes,
earphone, ferrite =aerial. Cabinet
3x 1§ x }in. 49/8, batt. 3/6.

BUILD YOUR CWN
RECORD PLAYER
FROM £9.19.6

AND
SAVE
POUNDS!!

1Speed Autochanger or Single Player
units with Brand New 2-tone de luxe
Cabinets 17 x 15 x }in. Strong handle.
2ilt tinish clips and hinges, Used by
Famous Make for 20gns. models.
Ready cutout motor hoard 14x13in.
Front baflle with 7 x 4in, high flux
loudspeaker and 3 watt 2 valve U Y83,
UCLS2 amplifier built on metalchassis
12 x 3 x 2!in. Quality 3 ohm outpnt
transformer, low hum level rircuit.
Volume and Tone controls, 3-core
safety mains lead, AN iteme flt to-
gether perfectly. Special mstrue-
tions enable assembly In 30 minutes,
only 5 wires to join! 12-month written
guarantee, Avallable separately or
package deals as below.
AUTOCHANGER KITS COMPLETE (.i# above)
B.S.R. Monarch .. .. 211108 P.P.3/6
Garrard Autoslim .. #$12.18.¢ P.P. 5/8
SINGLE PLAYER KITS. Comg'l;ste ias nhoveﬁ)

E.M.1. Junior .6 P.F. 5/
Garrard SRP10 .. .. 81150 P.P.5/6
OR SEPARATELY

Cabinet with board 14 x 13in.

out out to your choice £3.9.8 P.P. 3/6
Amplifier with 7 x 4in. speaker £3.17.6 P.P. 2/6
AUTOCHANGERS

B.8.R. UAl4 o £5.19.6 P.P. 4/4

B.§.R. UA15 Slimline £6.17.6 P.P. 4/6

Garrard Autoslim £6.17.€ F.P. 4/6
SINGLE PLAYERS

Garrard SRP10 .. £6.5.0 P.P. 4/

E.M.I. auto stop/start £5.6.86 P.P. 4/6

E.M.1. Junior .. 9o 23.7.6 P.P. 3/6
TRANSCRIPTION UNITS

Garrard 4HF 50 .. 21515.CP.P. 5/=

Philips AG1018 .. - £12.6.0 P.P. 5/-

Garrard AT8 oo a £10.10.¢ P.P. 5/-

BARGAIN XTAL PICK-UP AEM
Complete with ACOS LP-78 Turnover Head, 20/-
Repl t sapp styll 8/-, di d 18/-.
Mono GP59 Xtals 15/-; Stereo Ronaette 30/-.

THE <“POWER MITE” 45/-
PM9 Mains Unit 9 volt for Transistor
Radios. Same size as P.P.9 (200/250V.

A.C.

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

READY BUILT, WIRED AND TESTED
A.C.  200-250V, Valves ECES6 and
¥Z80. 8 ohins output. Controls: bass,
treble and volume, Separate front pancl
with de luxe tinish. Quality mains trans-
former. Enamelled chassis 6in. x 3in. x
3in. Price £4.19,8. Detalls S.AK.

© performs agrecably well” (The Gramophone)

COMPONENT SHOP 337 WHITEHORSE ROAD

SPECIALISTS

“P.P. charge 1/- C.O.D. 2/- exira.

1 uses 133 or 88 pass door.  8.R. HStation Belburst

WEST CROYDON

Telephone: THO 1665
(Erport welcome. Send remittance,
and ectra postage. no €.0. 0.

BARGALN SINGLE PLAYER KIT 200/£50 v. A.C.
(less cablnet)
Post §/-.
With 2-stage Amplifier; 3 watt: 2 valves, UCLS®,
UY85: High-flux 5in. speaker; 4-speed E.M.L
Tuarotable, 18, 83, 46 78 r.p.m.; Crystul Plok-ul
tor LP{STD. Records. 7in., 10in,, 18in ; Cut out
Mounting boards 12{ x 8iin.

ARDENTE TRANSISTOR TRANSFORMERS
D3035, 7.3 CT:1 Push-Pull to 8 ohms for 0C78, 11/+
D3034, 1.74:1 C.T. Push-Pull Driver for 0C72, 11/-
D3058. 11.5:1 Output to 8 ohms lor 0C72. eto., 11/-

D167, 18.2:1 Output to 3 ohms tor OC7%, ete., 12/~
D239, 4.5:1 Driver, in. x lin. x }in. 11/8
D240. :1 Driver. §:n. x lin. x }in. 11/8
ARDENTE TRANSISTOR VOLUME #ONTROLS
VC1545. 5K with switch dia, .9in. 5/3
DEAF AID EARPIECE, Xial or maRuetio 18

SUB-MIN. JACK AND PLU@ 2.5 or 3.5 m'r.. 3/6 palr.

MINIATURE PANEL MEEERS
e 1tin. sq. Preeiston jewelled bear-

2o

5, 29, accuracy, stlvered dials, black
numerals and fine ointers, zero
adjustment screw on front of meter.
0-1 mA 2718 95011 A 39/8

mA 2718 0-5001L 32/6

300V avie ] Aeter 35/~
—————
MOVING COH, MULTIMETEE TK20a

0-1000 v. A.C.({_D.C., ohms .0-100k. etc., 498/6.
150 m 2in. scale.

CRYSTAL MIKE IN TS. /8

High output. Size liin. dia. x iin.
ACOS MIC. 14, insert 12in. dia. x gin.. 8/8
ACOS 39-1 DE LUXE STIC K VILK K 85/-
TS QUALITY STICK M1
TELEPHO) TAPE MIK
GUITAR CONTACT MIK
MOVING COIL MIKE..
FLOOR STANDS..._ ...
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e S
TEST INSTRUMENTS
HI-FI EQUIPMENT

angone can build angy of these models=
have the world’s best equipment = and save money

HI-FI F.M. TUNER. Tuning
range 88-108 Mc s. Tuning unit
(FMT-4U)  with 10.7 Mc/s.
I.F. output (£2.15.0 inc. P.T.)

. half lattice crysta! filter, 8

M I»;ﬁ.thAm:a.bi(::ltA 4::‘3:' COT:'ILE;: valves, signal strength “S"
¢ (£133.0)]  Total kit £15.18.0 meter, tuned B e
stage. ... it 6.

iAssembly can be arranged. Assembled £52.10.0

AMATEUR BANDS RECEI-
VER. Model RA-l. Covers
all Amateur Bands from 160
to 10m. Special features incl.

SW HI-FIl MONO AMPLIFIER. Model MA-5. A low-priced
well designed amplifier. Printed circuit construction makes it
easy to build. Kit £10.19.6. Assembled £15,10.0
STEREO CONTROL UNIT. USC.l. Luxury model with
inputs to suit any pick-up or tuner. Kit £19.10,0 Assembled £26.10.0
MONO CONTROL UNIT. Model UMC-I. Ideal for use
with MA-12 or simitar amplifier. Kit £8.12.6. Assembled £13.12.6
HI-FI EQUIPMENT CABINETS. Large range. in kit form
or assembled and finished, available to meet various needs. Details

6W DE LUXE AMPLIFIER. Model S-33H. An inexpensive
Stereo-Mono amplifier, with high sensitivity. Suitable for Decca
Deram Cartridge. Kit £15.17.6. Assembled £2).7.6
6 TRANSISTOR PORTABLE. Model UXR-!. Prealigned
I.F. transformers. Printed circuit, 7 x 4in. high flux speaker. Real
hide case. Very easy to build ... Kit £12.11.0
SHORTWAVE TRANSISTOR PORTABLE. Model RSW-I.
Two short bands, trawler and medium wave ... Kit £19.17.6
HI-FI A.M. F.M. TUNER. Covers F.M_88-108 Mc s. A.M. 16-50,
200-550, 900-2,000 m. Tuning heart (£4.13.6 inc. P.T.) and I.F.
Amp. £21.16.6. Printed circuit board. Total Kit £26.10.0

on request. from £7.7.0 to £37.16.0
“MOHICAN"” GENERAL
COVERAGE RECEIVER

Model GC-IU. Fully Tran-
sistorised. Excellent portable
or general purpose receiver
for amateur or short wave
listening. See full spec. leaflet.
Kit £37.17.6

Assembled £45.17.6

“OXFORD” DE-LUXE TWO
WAVEBAND TRANSISTOR
PORTABLE. Model UXR-2. The
ideal domestic, car, or personal
portable receiver. 10 Semi-con-
ductors. Send for full details.
£14.18.0 Kit (inc. P.T.). Assembly can
be arranged.

Assembled models also available: prices on request—Deferred terms available over £10. Free delivery U.K.

SEND FOR FREE BRITISH HEATHKIT CATALOGUE—OVER 50 MODELS TO CHOOSE FROM

PA AMPLIFIER. Model PA-I. 50W output.
For vocal and instrumental groups, guitars, etc.
4 inputs, 2 speakers, Tremolo. Send for full details.
Kit £54.15.0. Legs optional extra 1776 set.
Assemblied £74.0.0.

50W POWER AMPLIFIER. Model MA-50.
Ideal for PA work etc. Kit £19.18.0. Assembled
£27.18.0.

R
2%in. PORTABLE SERVICE OSCILLOSCOPE. Model OS-I.

An ideal light, compact scope for servicing and general work.
Printed circuit construction, Kit £21.18.0. Assembled £29.8.0
5in. OSCILLOSCOPE. Maodel 10-12U. Wide band amplifiers
essential for TV servicing. F.M. alignment, etc. T/B covers 10 ¢/s—
500 kefs in 5 ranges. Kit £32.12.6. Assembled £41.10.0
VALVE VOLTMETER. Model V.7TA. Measures up to 1,500
v. (D.C. and r.m.s.) and 4,000 pk-to-pk. Res. 0.1Q) to 1,000 M{).

Kit £13.18.6. Assembled £19.18.6

COMMUNICATIONS TYPE RECEIVER
Model RG-l. An excellent low cost receiver
Freq. cov.: 600 kc/s-1.5 Mc/s. 1.7 Mc/s-32 Mc/s.
A two speed tuning drive. R.F. ‘“front end”
supplied assembled, aligned and tested. Send
for details. Kit £39.16.0 Assembled £53.0.0

G-l
6W STEREO AMPLIFIER. Model S 33 3 w/chl. Inputs for

radio-tape-gram. Stereo/Mono, ganged controls. Sensitivity 200 mV

Kit £13.7.6. Assembled £18.18.0
MULTIMETER. Model MM-IU. Ranges: 0-1.5 v. to !,500
v. A.C. and D.C. 150uG—I5A D.C. 0.2u to 20Mu 44 in. S0uA

Kit £12,18.0. Assembled £18.1).6
R.F. SIGNAL GENERATOR. Model RF-1U. Up to 100 Mc/s
fundamental, 200 Mc/s on harmonics. Up to 100 mV output all
bands. Kit £13.8.0. Assembled £19.18.0

3ee Heathkit models at the RADIO SHOW,
STAND No. 32, EARLS COURT,LONDON,
August 26th—September 5th 1964.

AMATEUR TRANSMITTER
Model DX-40U. Self-contained.
80-10 m. Power input 75 w. CW.,
60 w. peak C.C. phone. Output
40 w. to aerial. Prov. for VFO Kit £33.19.0. Assembled £45.8.0

DAYSTROM LTD.

Dept. P.W.8, GLOUCESTER, ENGLAND
A member of the Daystrom Group, manufacturers of the
WORLD’S LARGEST-SELLING ELECTRONIC KITS

AMATEUR TRANSMITTER.
Model DX-100U. Covers all
amateur bands. 160-10 m. 150 w.
D.C. input, self contained with
power supply. Modulator, VFO Kit £79.10.0. Assembled £104.15.0

DX-l00U

B e e —
| Send me  FREE BRITISH CATALOGUE (Yes/No) t
' Full details of Model(S) ..ot oo ereeeeeniee

' NAME I
I ADDRESS ... e '
T I
L
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E Editorial and Advertisement
Offices:
PRACTICAL WIRELESS

George Newnes Ltd,, Tower House,
Southampton Street, W.C.2.

George Newnes Ltd., 1964

Phone: Temple Bar 4363

Telegrams: Newnes, Rand, London.

Registered at the G.P.O. for trans-

mission by Canadian Magazine Post.
SUBSCRIPTION RATES
including postage for one year

To any part of the world £1.9.0

R
Editorial ... .. 317
Round the World of Wireless 318
Transistor Tuner/Converter .. 320
Transistor Superhet Faults ... 324
A Handy Signal Injector L 37
Audio Oscillator Design ... 332
Making Panel Escutcheons ... 31§
Versatile Gramophone
Amplifier . 336
End Fed Aerials ... w34
@ Muttipliers ... . 344
Electronic Vibrato . 347
Cabinet Care ... . 348
On the Short Waves ... o 357
Transistor Pre-amp. ... 358
Club News ..o 362

The Chelmer 4 ...
A Simple Carbon Micrephone 370
Trade News Lo 33
Letters to the Editor ... . 377

The Editer will be pleased to consider
articles of a proctical nature.  Such
articles should "be writlen on one side
of the paper only. and should contain
the name and address of the sender.
Whilst the Editor does not hold himself
responsible  for  manuscripts.  every
effort will be made to return them if a
stamped and addressed envelope is
enclosed. _ All correspondence intended
for the FEditor should be addressel:
The  Editor, PRACTICAL  WIRELESS,
George Neumes. Lid., Tower House,
Southampton Street. London. W.C.2.
Owing to the rapid progress in the
designs of wireless apparatus and to
our efforls to keep readers in touch
with the latest developments, we give
no warrarty thal apparatus described
in our colunns is not the subject of
letters patent.

Copyright in all drawings, photo-
graphs and_ articles  published  in
PRACTICAL WIRELESS is specifically
eserved  throughout  the — countries
ignatory to the Berne Conventton and
he U.S.A. Reproductions or imitations
f any of these are therefore erpressiu
orbiddon. PRACTICAL WIRFILESS
neorporates *'Amateur Wireless.”

SHUHBANRRTH AT,

[ ] L) . .
Finishing the job
T this time of year many readers, we hope, are enjoying
a well-earned holiday, or are contemplating cne in the
near future. Others— sad thought — have already
had their annual break from the daily task.

The radio enthusiast, returning from holiday to take up the
threads of his hobby will most likely be eager to get started
agaimn. like a lion refreshed. This is the time to consider
whether enough thought and attention is given to the final
appearance of equipment to be constructed.

Too many constructors spoil the ship for a ha'porth of
tar. Too many pieces of equipment are electrically efficient
but look like something from Steptoe’s junk yard. Too many
units are housed in unsuitable casings —or none at all —
and too many panels are untidy in layout and finish.

There was once a popular saying that “it doesn’t matter
what it looks like so long as it works™ This may have had
an element of justification in bygone days but it does not
ring true in 1964. Except for purely experimental projects.
the average piece of equipment built by a consiructor of
average ability and experience. should work quite well at first
switch-on. But there is no excuse. nowadays, to mar a nice
piece of construction by slipshod appearances.

If one is not building from a kit. or from a published
design. a little more thought on external appearance will often
bring rewarding results, The placing of controls. etc.. on a
front panel do not have to be exactly symmetrical but they
should have a semblance of tidiness.

Knobs do not have to match. but it looks better if they
do. Potentiometer spindles do not have to be the same length.
but sawing them to a uniform projection looks neate:. Con-
trols do not have to be labelled, but the use of stencils or
panel transfers will enhance the appearance. Wooden cabinets
do not have to be painted or polished but they look better if
they are. Crocodi'e clips (and worse) can be used for inter-
connections but proozr plugs and sockets look better and are
more positive — and safer.

Also. many enthusiasts do not have a separate radio room
or even if they do. certain pieces of gear are used in rooms
inhabited by parents or wives. A poorly finished item can
be an evesore to the non-enthusiast! These days neat.
compact, units are easily possible but there is no reason for
not trying to make them even more compact if circumstances
dictate — and to make them as presentable as possible.

In radio clubs and at exhibitions equipment can often be
seen which. though built by amateurs. has a crisp professional
flavour. It should be the aim of all serious constructors to
reach, within practical limits, this kind of standard. But, at
least. the care and attention given to achieve electrical
efficiency and neat wiring should be allied to a pride in the
final appearance.

As for the inside of equipment — that is quite another
story!

M e T RSN ]
Our next issue dated September will be published on August 7th
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WIREILESS
7/11]

Radio Show Returns with a Difference

L\ FTER un absence of two years. the Television and Radio Show
“ " will be back ut London's Earls Court in late August. but with a
difference. Following on the success of 1963's * trade-only ” shows
stuged by the diffcrent manufacturers, this year's Radio Show will
lay restrictions on public viewing time. leaving periods when visiting
radio deulers will be able to “take in” the displays at leisure in a

Festival QSL-Cards
for Johannesburgs
Contacts

DUR]NG August, September
and October this year, South
Africa’s capital city will be pre-

senting “The Johannesburg
Festival ”, Johannesburg’s hams
will be participating in the

Festival and a special QSL-card
will confirm all contacts with local
amateur stations during the festive
period. In addition, an award
will be given to stations sending
a certified list of contacts (no
QSL-cards) made in accordance
with  specified rules. to the
Awards Manager, P.O. Box
7227, Johannesburg, Republic of
South Africa. The rules require
that Dx stations, outside Zone 38,
must contact five Johannesburg
stations during the period of the
Festival. 'Phone, s.s.b., a.m. or
mixed contacts with a minimum
report of RS 33 or RST 338 will
be acceptable.

Short wave listeners can also
qualify by sending a certified list
of the required number of
stations heard. as provided by the
rules, to the same address.

The award. presented on the
inside of a folded card, tells the
story of the growth of Johannes-
burg in  story and colour
illustrations.

U.S. FIRM TO
MANUFAGTURE
E.E.V. TUBES

S a resnlt of arrangements

recently made with Com-
pagnie Generale de Telegraphie
Sans Fils (C.S.F)) in Paris,
English Electric Valve Company
products may now be manufac-
tured in the U.S.A.

The two companies have
exchanged manufacturing infor-
mation, so that cach now makes
certain products of the other, and
this facility is now available to
Warnecke Electron Tubes Inc., in
Chicago, U.S.A., which is a sub-
sidiary of C.S.F.

relatively deserted Earls Court.
This step has been taken to com-
bat criticism from the trade that
much of the benefit of the show
is lost when dealers have to con-
tend with a4 public crowd in order
to see all the exhibits, as they
have had to in the past. The first
two days of this year's show then,
will be strictly for the trade. The
public will be admitted on
August 26th but then only from
11 a.m. onwards, as on seven of
the remaining ten days of the
exhibition the hours of 9.30 a.m.
to 11 a.m. will be reserved, once
again, for the trade only.

What this means, in fact, is that
the public is left with August
26th to September S5th (except
Sunday) when they will be
admitted from 11 a.m. (10 a.m.
on Saturdays) to 9 p.m.

Royal Albert Hall Gets Audio Boost

‘\,’HEN the BBC recently televised a * beat ” music show from the

Royal Albert Hall, screams from the teenage audience effec-
tively drowned much of the output from the hall's audio installation.
To prevent this problem arising on the second occasion that * big
beat " performers and groups and hundreds of tecenagers at the
Albert Hall combined to provide BBC-2 with its Top Beat show.
Standard Telephones and Cables Limited, who originally installed
the Hall's amplification system, brought in extra loudspeakers and
stepped up the power to boost voices and musical instruments above

the screams.

STC engineers increased the regular installation. consisting of
three 45W amplifiers, to over 300W for the performance.
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COMMERCIAL RADIO FOR THE ISLE OF MAN

A COMMERCIAL

e

radio
station for the lIsle of Man
has been given the sanction of
the Home Office.

This was established by a
recent Press release in which it
was stated that under an agree-
ment  with the Isle of Man
Government (in which Pye of
Cambridge have entered) a com-
pany will be set up to operate a
radio broadcasting station on the
Island.

Final details of the company
and the concession granted to it
remain to be finalised, but the
principal conditions have been
settled. Under the agreement, the
company will provide a service
on both the medium wave and
v.h.f. bands and to broadcast
news and items of interest.

Pye have been acting as techni-
cal advisers to the Isle of Man
Government on the project,
undertaking detailed radio sur-

Amateur Radio Exhibition Dates

’J‘HE Radio Society of Great
Britain has announced the
dates for its Exhibition this year,
as October 28th to 31st.
Once again this year. the venue

for the exhibition will be the Sey-
mour Hall, Seymour Place,
Marble Arch. l.ondon.

The 1964 International Radio
Communications Exhibition will
follow the style of previous
shows. with manufacturers. retail
firms. amateur organisations and
technical publishers taking stand
space in the hall. To accommo-
date extra exhibits. the balcony
of Seymour Hall will be open.
and occupying the stage at one
end of the Hall will be a special
presentation. illustrating the part
played by radio in ships.

As before. amateur radio
stations GB3RS and GB2VHF
will be operating from the exhi-
bition, making contacts on
70cm and 2 and 4m bands and
other wavelengths, throughout
the duration of the show.
Amateur TV enthusiasts will be
providing demonstrations and a
c.c.TV instaliation will be in
operation. The armed services
will once again be providing
interesting exhibits as will other
government bodies.

Various presentations of
awards will be made during the
show, including a £130 com-’
munication receiver to the holder
of a lucky ticket. The doors will
open daily from 10 a.m. to 9 p.m.
The price of admission will be 3s.

veys of the Island and providing

technical recommendations con-
cerning both the transmitters.
These recommendations were

passed to the British Post Office.

The specific frequency recom-
mended in the medium wave
band is entirely available for the
purpose and will cause no inter-
ference with any existing broad-
casting service in the United
Kingdom. It is proposed to con-
fine the hours of transmission in
the medium wave band to day-
light and under these conditions
the station cannot interfere in any
way with continental stations.

The allocation of a medium
wavelength at the outset is essen-
tial as only a small minority of
set owners would be able to tune
into v.h.f. programmes.

The station will be broadcasting
under the authority of the Post-
master General’s Wireless and
Telegraphy Act, and new legisla-
tion in the Isle of Man Legisla-
ture will ensure high standards of
both public broadcasting and of
the advertising material.

A complete broadcasting
station with medium wave and
v.h.f. transmitters and a studio
was shipped from Cambridge to
the Isle of Man during June.

LORD FRASER GUEST OF VETERAN HAMS

LORD FRASER of Lonsdale
was the principal guest at the

Annual Reunion Dinner of the
Radio Amateur Old Timers
Association which  was “held

recently in London. In 1926
Lord Fraser, then Captain lan
Fraser, was President of the
Radio Society of Great Britain,

himself holding a transmitting
licence.
At the dinner some eighty

“hams 7, all of whom had had a
transmitting licence more than
twenty-five years ago, heard
Lord Fraser speak of the mile-
stones in the history of amateur
radio and of his own experiences
as a young wireless enthusiast.
Recalling how, in 1927. British
radio amateurs decided to demon-
strate to a BBC reluctant to begin
overseas transmissions. that
music broadcasts to Australia
could be reliable, Lord Fraser
said :

“] well remember how. with
the help of the transmitter of Mr.
Gerald Marcuse, a leading ama-
teur. we organised a transmission
from Britain to Australia in the
early hours of the morning. The
High Commissioner for Austra-
lia and some leading Australian
artists then in Britain put on an
hour's programmc from Mar-
cuse’s house in Caterham to
Australia. and the Australian
broadcasting stations gave it
national coverage.

“So anxious was Marcuse to
get his signals across that he
overran his generators and the
programme only lasted for a few
minutes before they burnt out.
Nevertheless we had spurred the
BBC to action, and very soon
they produced the Overseas
Division which began world-wide
broadcasting.”

Commenting on the experi-

www americanradiohistorv com

mental work and services to the
community performed by radio
amateurs, Lord Fraser went on to
say:

“] suppose that in every
scientific field the amateur has
made his contribution. Certainly
in the wireless field much experi-
mental work—hardly to be digni-
fied by the name of fundamental
research. but nevertheless of con-
siderable intrinsic value and of
great  educational value—was
done . .. When the General
Strike occurred in 1926 1 was a
freshly elected M.P.. and 1
remember helping to organise a
skeleton service which offered to
enlist hundreds of amateurs all
over the United Kingdom who

could communicate with each
other if official services broke
down. In fact there was no

breakdown and we had no yvork
to do, which greatly disappointed
us.”
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Transistor
Tuner/Converter

I, 2 or 5 Transistors
Optional i.f. Strip
Plug-in Coils

BY F. NEVILLE HART

FJVHIS versatile unit can be built in a number
of ways, depending upon the pocket and
requirements of the constructor. 'In the first

place it can be made as a one transistor tuner

as described in the March 1963 issue of PRACTICAL

WIRELESS, in which we had to wind on an extra

coil for the base. on to the plug in coils designed

by Denco for valve circuits.

This company has now produced a whole range
of similar plug in coils for transistor use, still
using B9A Noval valve holders. but with the
new advantage of the coil former having nine
pins. which hold the coil very firmly indeed.

Since some readers asked if the tuner could be
made more selective. an r.f. stage is added in this
version. In addition, the set has been designed
to take a “plug in” [-6Mc/s if. strip with volume
control.  This can cither be used with the output
taken to an audio amplifier through the crystal
diode, or. as an extension of the first part. as a
double superhet into the aecrial circuit of any
medium band radio.

Chaice and construction of a cabinet is left to
the reader. but one made of three ply. lcaving
room for the battery. and with a section of the
top hinged 1o fucilitate coil changing. is suggested.

The dial assembly is easily fitted but carc should

August, 1964

be taken to see that the shank and the spindle
of the tuning gang are concentric, otherwise any
undue pressure will make the faster of the two
slow motion movements bind. This assembly
hus approximately 5 degrees either way of 36 to
I movement, which makes selection very easy.
Then the movement changes in either direction,
to 6 to I for quick tuning.

Two Transistor Tuner

As with the Denco coils for valve sets, the
bottom end of each oscillator coil is brought to a
different pin on each range to connect with the
correct padder capacitor. Although medium and
long wave ranges are made. there is no advantage
in providing for them in this design. and in any
case. since Range 1 and Range 5 use the same
padder pins, onc would have to choose between
the two, or incorporate a simple
switch arrangement on the front
panel, selecting the appropriate
padder,

The coils are supplied in alu-
minium boxes which are used for
screening cans, suitably cut and

This is how the tuner looks when
complete except for the i.f. strip which
will be described in our next issue.

drilled. The lids of the cans have
to be mounted at the same time
as, and under, the BYA valve
holders and care must be taken
to see that they make contact
with the metal rim of the holder.
These should be cut as in Fig. 2.

First make two straight cuts across the centre.
din. apart, the centre removed, and each end of
the slot cut down to the knurled edge. Then
with a round file, shape the hole to take snugly
the ceramic or bakelite portion of the valve
holder. One of the metal ends of the latter can
now be inserted and the other end gently forced
into place.

This being done before mounting on the paxolin
chassis, it can be ensured that some portion makes
contact so that when the screening can is screwed
on it is properly earthed. It is easier to insert the
fixing screws if they are round headed.

The requirements of the tuning capacitor are
that it must have ceramic insulation and each
portion 300pF. with a minimum capacity of 11pF.
The Jachson “F7 three gang 300pF fits these
conditions admirably.

Solder on three wires to the stators before
mounting. as these junctions are inaccessible
afterwards.  Mount the tag strip first. using
countersunk screws to avoid fouling capacitor
moving plates when fully open. It is also neces-
sary for the same reason to “bush” up the
capacitor with washers or fairly wide nuts on
the fixing screws or the moving plates will not
open to the fullest extent. .
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Resistors:

RI 27k} R5 27k}
R2 10k €1 R6 10k €2
R3 12k €2 R7 -2k €2
R4  |kQ R8 1-8k (2
All t-watt carbon, +10°]
Capacitors:
Cit 0-005uF disc ceramic C2  0-01;F mica
C3  0-05uF mica
C4  0-0luF mica
C5  2uF 6V electrolytic
Cé6  2000pF mica
C7  0-0luF mica
C8  0-003uF disc ceramic
C9  00luF mica
Cl0  50uF 25V electrolytic
Cil  250pF mica
Cpl  340pF Cp2  960pF
Cp3  2000pF
Variable Capacitors:
VCI, VC2, VC3  3-gang, 300pF per section
(Jackson Bros. Type F)
TCI-TC7 3-30pF beehive type trimmers

COMPONENTS LIST FOR TUNER SECTION

Transistors:

Trl  OCI7I Tr2 OCI7I
Inductors:
IFTI Denco Maxi-Q 1-6Mc/s i.f. transformer,
Type IFTI6
TI Denco plug-in transistor coils. Aerial (Blue)
T2 Denco plug-in transistor coils. R.F. (Yellow)
T3 Denco plug-in transistor coils. Mixer

(White)

(Note: ranges of T1, T2 and T3 to suit require-
ments. Range 3=1-67-5-3Mc/s. Range 4=
5-0-15Mc/s. Range 5=10-15Mc/s

Other items:
Jackson Bros. 6/36 drive assembly, complete with
dial. Number 4103. Four B9A valve holders.
One blank Denco 9-pin coil former. Slider
switch or similar small on-off switch.
Paxolin (7 x 42in.); two angle brackets (3gin. long
x in.); two pieces aluminium sheeting (1§ x
44in.); 10-way tag strip 3%in. long with end tags
and tags 4 and 7 as earthing connections; 30 nuts
and bolts, 11 with countersunk heads; [0 solder-
ing tags; aerial socket; two miniature ctocodile
clips; sleeving; 6V battery; battery clips.
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The circuit of the tuner.

Fig. 2 (pictorial inset): Modifying the coil cans for accommodation on the chassis.

The oscillator trimmer TC7 can now be solderad
onto the tuning gang. the *¢talk” onto the body
with a hot iron, after scraping and tinning the
spot where it is to go. The “live” end must be
soldered to the stator tag. When wiring up
positive earth wires do not forget to connect a
wire to each of the two contact springs in the
middle of the gang capacitor. taking care to see
that there is enough clearance for the moving
plates.

Cut and drill the base panel, mount the angle
brackets, the tag strip and i.f. coil (Denco 1FT16).
Also mount the valve holders (4), remembering to
put soldering tags onto each of the fixing screws

where indicated in the layout. This also applies
to a screw on each angle bracket.

The dial assembly can be mounted after all
the base wiring is finished buat drilling holes
should be marked to coincide with the angle
brackets. The side pieces, of aluminium fixed
onto the dial, serve the dual purpose of extending
the screen and of supporting the dial, and to
accommodate the sliding switch. 1f it is intended
to use the i.f. strip. the left hand one will have
to be drilled to take the volume control. Mount
the switch ready to take the main minus wire
when assembling.

Now solder in all the positive leads with bare
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(o)c. Foot.

Aerial
socket
To collector @
of Tr2 -~
To fixed plates
=of VC3

-To base
.—-—.J

of Tr2

“To emitter
of Tr2

“To collector

of Tril

© fixed plates
of V€2

Shield of transistors
connected 10 nearest
earthing point ‘P’

BOA
valveholder

To fixed
plates
of VC1

__To emitter

=== of Tr1

N=\G

i

0 S
On/Oft switch

Tags marked 'P' are’earthing’points on 4ve line and should all be cohnected
together using heavy guage tinned copper wire

Fig. 3: The main wiring, as it appears on the underside of the paxolin chassis.

tinned 24swg wire, but use a heavier gauge wire
for connections to tuning gang and across the
four main soldering tags on the tag strip. These
should be firmly joined at their bases to form
a “bus-bar”. It is an essential of short wave
working that particular attention is paid to efficient
earthing of all tuning components. Also earth
the if. can.

It will usually be found that the metal around
B9A valve holders is solderable, so solder on
an earth wire to the three coil holders, slipping it
under the slots on the screening can holders.
Next wire on the tuning gang leads from the
stators, having pushed these, suitably insulated
with sleeving, under the tag strip, before attaching
to the respective tags on the valve holders.

Proceed to wire on all negative leads except
" that to the switch, Wire on the resistors, then the
fixed capacitors, taking care, as these are of
a miniature kind, to make a quick joint. It is
a good plan to treat these like transistors and use
a heat sink, such as a long nosed pair of pliers
with an elastic band around the handle. Transistors
should be left until the very last.

When all the wiring of the chassis is done,
mount the transistors. Their positions are not
shown on the layout of the base panel, but they
lie diagonally towards the rear of the underneath
_side, approximately under the tuning gang, their
bases, emitters and shields soldered onto the tags
indicated on the layout. It is as well to place

sleeving on each wire and the writer uses a colour
code as follows: Black for collectors, Blue for
bases, Yellow for emitters and Red for shields.
White can be used where needed for base bias
circuits.

The output leads are of coaxial cable and
terminate in a blank Denco coil former to fit into
the B9A output valve holder. This is put there
so that if it is decided to add the i.f. strip, it
has merely to be plugged in. The 250pF series
capacitor is contained in this former. two holes
being drilled near the respective pins, through
which one wire from the condenser is pushed,
and the output earth wire through the other hole.

Seperate Aerial and R.F. Trimmers

One of the disadvantages of these plug in coils
when they were designed for valve sets was that
variations of trimmer capacitance of each
individual range were not possible, for only four
pins were fitted. But now the makers insert nine
pins in the formers, and pins 2, 3 and 4 on the
aerial and mixer coils are left blank. As this article
covers only the three short wave ranges of these
coils, what better than to utilise these blank pins
for trimmers?

A small modification is needed on each aerial
and mixer coil only, as it is found that the oscilla-
tor trimmer (TC7) needs no adjustment on the other
bands after setting for band 5. Modify the coils
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as follows: —

Range 3. Solder a thin insulated wire from
pin 6 to pin 3. Do this on both
aerial and mixer coils.

Range 4. Solder same as dbove from pin 6 to
pin 4, both coils.

Range 5. Again wire up both coils pin 6 to

pin 2.
When doing this, first insert the coils into a

loose B9A valve holder, in order to keep the pins .

from moving when they get hot, as the plastic
former melts at rather a low temperature. Similar
connections will be provided on the valve holders
to the trimmers, i.e..—

Range 3. Aecrial coil holder Pin 3 to TC3
mixer . Pin 3 to TC6
Range 4. Aerial ,, " Pin 4 to TC2
mixer - Pin 4 to TCS
Range 5. Acrial " Pin 2 to TCl1
mixer ,, - Pin 2 to TC4

Alignment

This is made very much easier with a signal
generator, but the following hints will assist
greatly those who do not possess this invaluable
aid. Note that the Range 5 mixer coil uses
second harmonic in the interests of stability.
Alignment of this stage is carried out in the
normal way, however. First start by placing
Range 5 coils in the holders, with the tuning dial
at about 80.

The output connection from the tuner to the
existing radio will depend upon the type of set
used. With a valve radio which does not use a
ferrite rod aerial, take it to the “live” side of
the tuning gang, or if this is inaccessible, to the
aerial terminal. the wave change switch being,
of course, switched to medium waves. With
transistor sets, the output should have a miniature
crocodile clip and be taken to the connection
from the base of the mixer transistor to the ferrite
rod aerial.

The ideal way is to fit a two-way slider switch
on the front panel so that the mixer base is
connected to the centre contact. One side goes
to the ferrite rod for normal listening, and the
other to a socket on the side. in which to plug
the tuner. This socket is also wired up to a
normal base bias circuit of 56k resistor to battery
negative and 10k} resistor to battery positive
of the radio circuit. One could not use the
existing base bias because it will be by-passed
internally by a blocking capacitor.

Unfortunately, many transistor radios have not
the room to mount this refinement, but it avoids
the risk of medium wave band interference from
the ferrite rod aerial. A certain amount of fine
tuning can be achieved by varying slightly the
radio’s tuning dial.

Connect the earth wire of the tuner to earth
terminal of the radio, or the chassis. It is not
advisable to connect to the chassis of an a.c./d.c.
radio, or use an earth connection to the tuner
with anv mains radio. Sufficient earthing will be
made through the mains.

After having thoroughly checked tuner for any
circuit errors, switch on both sets. Turn the slugs
of all the coils until they are about half-way out,
with the trimmers also half-way. Tune the dial
of the tuner to about 80. The dial of the radio
must be to its highest frequency, somewhat higher
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than Radio Luxemburg (208m). This should be
as near as possible to 1.6Mc/s but more probably
about 1.4Mc/s. In that case, the if. coil slug
will have to be tuned to this frequency. When
any loud signal is received on the tuner, it shouid
be” adjusted until maximum volume is obtained.

If using a signal generator, refer to the alignment
chart which follows. If not, a fairly strong signal
should appear in the 25m band at about 80 to
90 on the dial. Adjust the coil slugs and the i.f.
slugs for maximum output. Shift this gradually
by moving the oscillator slug, followed by the
mixer and aerial slugs until the top of this band is
about 89 on the dial.

The trimmers TC1, TC4 and TC7, should be
about half-way in, although finally they may have
to be in further when aligning 13m and 10m
bands. Next try for the 19m band, which should
come in with the top of the band at approx. 61
on the dial. Then lobk for the 13m band which
should come in between 30 and 35 on the dial.
Here, the trimmers will have to be adjusted. It is
probable that the aerial trimmer will have to be
furthest in, the mixer and oscillator about three-
quarter way in.

Some patience will be needed to bring in the
10m band, which should fall between 15 and 20
on the dial. Instability around this end of the
dial may be due to a poor earthing connection,
or the 0.003.F bypass capacitor across the mixer
resistor will have to be reduced to 0.002uF.

It may also be found that below 10 on the dial
there is some break-through of stations on the
fundamental frequency of the mixer coil. This is
not important as thereis little of interest here
anyway! Repeat the whole process until satisfied.
The 135m amateurs should be strong about 35 on
the dial, and the 20m at about 67.

Align Range 4 cotls next. The slugs should be
one-third way out. Start at the low frequency end
with the 49m band between 75 and 80 om the dial,
41m band 60 to 64, 31m band 37 to 40, 25m band
24 to 25, and 19m band 7 to 10 on the dial. The
makers of the coils state that the Range 4 coils
coverage is 20 to 60 metres, but they seem to tuke
in the 19m band quite eftficiently with 20m ama-
teurs at about 12 on the dial. This is an advantage
for it saves coil changing at times. Do not move
oscillator trimmer TC7 after setting for the Range
5 coils. For Range 4 coils, the TC2 will probably
be half-way and TCS three-quarter way in respec-
tively.

Next align Range 3 coils which take in the 160m
and 80m amateur bands. The slugs will be: oscilla-
tor half-way, mixer half-way, and aerial one-third
way in. Trimmers. TC6 mixer one-quarter way in,
aerial fully out (TC3).

The 160m band can often be found by a brosd
tuned bubbling noise. presumably caused by so.ne
powerful direction beam. This should fall akout
80 to 84 on the dial. As the i.f. is 1.6Mc¢/s, the set
will probably burst into oscillation near this, at’
the Lf. end of the dial, giving one some indication
in alignment. The 80m amateur band should be
between 25 and 30 on the dial, the trimmers being
operative here,

To those possessing a signal generator. the
—continued on page 369
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" Transistor Superhet Faults

SOME HINTS ON LOCATING FAULTS WITHOUT INSTRUMENTS

transistor superhet can generally be located

quite rapidly if the task is undertaken in the
correct way. The first step is to determine whether
the mixer, if. amplifier, or audio amplifier is
responsible. The stage where the fault arises is
then located. Finally the faulty component or other
defect is isolated.

Many- faults produce particular and character-
istic symptoms, and can be located without
instruments. In the testing methods described some
tests require instruments, and these are included
because a meter, set of headphones, or other test
equipment will often be available, and can be used
to simplify checking suspected stages.

The circuits are representative of popular pocket
and full-size transistor superhets, and most points
apply to all such receivers, even when circuit
details vary. Stages are dealt with in their logical
order, but the first step should be to refer to the
type of defect described.

FAULTS which may occur in the usual type of

Mixer

This uses the first transistor, Trl in Fig. 1, and
includes the ferrite rod aerial with its windings,
oscillator coil, and variable tuning capacitor, with
associated trimmers, etc. Typical mixer stage faults
include reception on one band only, inability to
tune correct wavebands, poor sensitivity, parasitic
oscillation, and flat or ineffective tuning.

In Fig. 1, with the wavechange switch at A, the
long wave aerial winding L.W., trimmer T3,
capacitor C2, and trimmer T4 are not in use. So
if m.w. reception is good, but lLw. reception
faulty, investigation can be confined to these items,
and wiring to them, including the switch. Faults to
check inctude open-circuited or wrongly connected
L.w. winding, a short in T3 or T4, or C2 defective,
or of wrong value.

If proper m.w. reception is not obtained, T3,
T4, C2 and the long wave winding L.W. can be
rgnored, and even temporarily disconnected, in
a home built receiver. Check that point 1 on the
m.w, coil goes to positive line for m.w. reception.

If m.w. reception is poor, and attempts to align
aerial and osc. coil fail, a simple test is to dis-
connect the m.w. winding at 2, and temporarily
take this to a 300pF or similar variable capacitor
wired from m.w. winding to positive line. If
individual adjustment of this new capacitor, and
the usual tuning capacitor, provides many stations
at good volume, there is probably no fault except
wrong alignment.

To secure alignment, aerial and osc. coils must
tune simultaneously, with a frequency difference
equal to the receiver intermediate frequency (often
470kc/s). This will only be so if all capacitor
values are correct. When the temporary tuning
capacitor described gives good resnlts, check V(1
for -shorts due to long fixing bolts, and see T1

by R. F. Graham

opens fully. T2 may be checked, and fully
opened, and point 2 reconnected. If ganged tuning
is still impossible, C4 should be replaced.

If the temporary tuning described gives no
results, check m.w. winding for continuity
(meter, or phones and dry cell). Also check

the coupling winding, and connections. Osc.
coil windings can also be checked. Wrongly wired
pins may prevent results. The circuit can be tested
from collector (3) to negative line. No circuit indi-
cates defective windings in IFTI, or osc. coil, or
wrong wiring to these.

If the stage still does not operate, R1, R2, R3
and Cl1 and C3 should be checked. Resistors or
capacitors are sometimes defective, and may have
a loose end wire, or may have been overheated.
Colour coding should be checked.

If all the previous points are in order, Trl is
suspect. When m.w. results are good, checks can
be confined to Lw. winding, T3 and T4, C2 and
switch, as mentioned, if l.w. results are poor.

Incorrect “coverage with VCI1 nearly open is
generally due to T1 or T2 being screwed down too
far. Coverage with VC1 nearly closed depends on
the position of the m.w. winding on the rod, and
on the osc. coil core positioh, in addition to C4.

Oscillation with VCI1 nearly closed probably
indicates this is reaching the intermediate fre-
quency, due to the i.f. being too high, or the m.w.
winding being too far on the rod.

Oscillation with VC1 nearly open may often be
cured by adding a 100-500(2 resistor at 4.

LF. Amplifier

This has two transistors. Tr2 and Tr3, and
provides amplification at a fixed frequency (often
470kc/s). When tuning and band coverage are
correct, but sensitivity is low, the if. amplifier
may be responsible.

With a local sta‘ion tuned in, the cores of IFTI,
IFT2 and IFT3 should all have a definite peak
giving best results. If so, these transformers are
probably in order. If any transformer cannot be
tuned in this way, check wiring to it. If wiring is
correct, and each winding is continuous, the inter-
nal capacitors C12, C13 and C14 may be defective
or disconnected from lengthy soldering.

When each i.f.t. can be tuned to a definite point
giving best results, leave them untouched. A short
aerial may be temporarily connected to point 2, if
no signal to work with is heard.

If oscillation begins when the if.t. cores are
peaked. check that leads to Tr2 and Tr3 are
short. If so, check values of R11 and R12, and C10
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Fig I: Mixer 'and i.f. stages of a .typical rec-eiver

and C11, In some receivers, i.f.t.’s have to be very
slightly staggered (off tune) to maintain stability.
If oscillation persists, any fairly large capacitor
can be temporarily connected across by-pass
capacitors C5, C6, C7, C8 and C15 (Fig. 2) to
check them.

If gain is still low with i.f.t.'s peaked, resistors
R4. R8, VR1. RS, R6 and R7 should be checked.
If these are in order, Tr2 and Tr3 are suspected.

Tr2 and all associated items can be checked by
temporarily taking lead 5 to Tr3 base, point 6. If
results are then quite good, investigation is con-
fined to Tr2, IFT2, R5, C6, R6, R7 and C7. Tr3
and items in that stage can be checked by
temporarily taking collector 7 to IFT3 at point 8.
This isolates IFT2, Tr3, etc.

If necessary, R11. R12. C10 and CI1 can be
checked by removing them. The receiver should
work quite well, and be stable if the i.f.t.s are
staggered. If phones wired from point 9 to posi-
tive line give good results, the whole circuit in
Fig. 1 is in order.

A stage-by-stage check can be made by dis-
connecting the diode at 10 and temporarily taking
it to point 5. With a short aerial added at 2. a local
station should give reasonable phone results. If
not. the mixer stage is not working.

With the mixer working, taking the diode to
point 11 brings in Tr2 and IFT2. If results are
then good, this stage is working. If results cease,
investigate the Tr2 stage as described.

If results are good with the diode connected to
11, but not when normally connected. check the
Tr3 stage as described. If results are good with
the diode connected to 11, but not when normaily
connected, check the Tr3 stage as described.

If loud, clear reception is obtained with phones
from point 9 to positive line. but the receiver does
not operate. investigation can be confined to the
audio amplifier, Fig. 2.

First A.F. Stage

Wrong operating voltages here often cause audio
distortion. Phones across the driver transformer
primary P should give much amplified signals,
compared with those heard from the diode. If so,
the amplifier Tr4 is in order. If amplified signals
are not heard from Trd4, check connections to it,
and resistors R13, R14, R15 and capacitor C16.

A similar additional a.f. stage may be present,
with a resistor instead of the primary P. If so
check this with the phones first.

Output Stage

This has two transistors, TrS and Tr6. Faults
in this stage cause distortion, heavy battery drain,
or overheating of Tr3 or Tr6, When good signals
are heard from Trd4, but speaker results are
distorted. the values of RI17 and R18 are first
suspected. These are usually important, and should
be within 5% of the specified values for the par-
ticular transistors at TrS and Tr6.

If a meter at point 12 shows a heavy current,
R17 is probably too low in value, or R18 too high
in value. If so, reduce R18 slightly, nntil the
average type of output stage takes about 2mA to
4mA or so. with no signal, peaking up to 15mA
to 25mA or so. with good speaker volume. R18
may be shunted with other resistors, to achieve
this. On no account switch on with no resistor in
the R18 position.

If the meter at point 12 shows almost no current,
reduce R17 (or increase R18) until current is as
just described. R19 is often 3-3Q to 5-6() or so, and
bad results sometimes arise from using 33 to 56{d
in error.

If good signals are heard at primary P of the
driver transformer, but no speaker reception is
obtained, check driver transformer connections and
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windings. With phones from 13 to 14, or from 13
to 15, results should sound much the same as with
them across the primary P. If not, that half secon-
dary is suspect.

Collector currents may be checked by placing
the meter at 16 and 17. No-signal and average
signal currents should be fairly equal. 1f not, Tr3
and Tr6 are not matched, and proper results will
not be possible until they are replaced.

If the output transformer is in order and
correctly wired, there will be continuity from 12
to 16, and from 12 to 17.

Speaker

This should click loudly if momentarily connec-
ted to a small dry cell. If not, the speech coil or
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turned towajds maximum, it-arises in the part of
the circuit in Fig. 1. Bad joints, etc., can be located
as befor'e.

A.F. Instability

This is by howling not influenced by tuning. C135
and C17 should first be suspected. If the set has
negative feedback. and howls when first tested,
connections to the output transformer may need
reversing.

Instability

If this remains virtually unchanged, at any posi-
tion of VR1, except for the normal volume control
effect of VRI it is arising in the mixer or i.f.
amplifier, and may be located as already described.
If the instability begins
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To locate any of the faults
described, in the manner

Fig 2;: Driver and push-pull output stages of a typical receiver

pigtail leads are suspected. If results are distorted
or scratchy, the cone can be moved in and out
about fin. with careful finger pressure. If the
speech coil is heard to rub the magnet assembly, it
requires re-centering. This is usually done by free-
ing bolts or nuts which hold either the magnet, or
the cone spider. If the cone moves with no audible
scratching, leave it unchanged.

Distortion may arise from wrong impedance
matching. This is generally due to a wrong output
transformer, or trying to use a speaker with the
wrong impedance. Most transformers are for 30
or similar speakers. A 15{) or other speaker
requires a different transformer.

Noisy Reception

If the noise is unchanged, with VR1 in any

position, it arises in the audio amplifier, Fig. 2.

se connections or bad (dry) joints may be
found by moving leads, etc., with an insulated tool,
with the set working.

A continuous hiss may be caused by Tr4, which
may be defective. Or R13 may be too low in value,
or R14 too high in value, so that Tr4 collector
current is high. Current, measured with a meter at
18, should usually be ImA to 2maA.

If the noise increases in volume as VRI1 is

.

explained, 500-4,000) phones,
and a dry cell, may be used.
A simple d.c. multi-range
meter, or 0—10mA or 0—25mA meter, will allow
output stage and other current checks to be made.
Continuity tests can be made with a 13V dry
battery and 1k{) resistor in series with the meter,
which should read 1'SmA. Test voitages must not
be applied to transistors.

Some tests described can most easily be made
if phone leads have small clips. To test suspected
r.f. by-pass capacitors, a 0-1uF or similar capacitor,
with clips. is useful. Electrolytic capacitors can be
s{mnted with a 25uF to 100uF capacitor, with
clips

If a meter to measure resistance values is not
available, suspected resistors can be checked with
reasonable accuracy with a dry battery and the
meter. 1f the battery voltage is divided by the
current reading in mA, this gives the resistor value
in k-Ohms. T\}}at is:

——=Resistance (k-Ohms).

mA
Aerial, osc. coil and IFT windings will usually
be only a few ohms, while driver transformer
windings will often be only 10-20) or so. The
output transformer primary is usually only a few
ohms, and the secondary S is of almost zero d.c.
resistance.
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A
"HANDY"
SIGNAL
INJECTOR

BY RANYNMOND CRUISE

have been described in the past but the one
about to be described will bear favourable
comparison, mainly as regards cost, ease of
construction and ready availability of components.
A printed circuit construction is used which,
together with switch and Ul16 battery, can all be
contained quite easily in a 35mm film casette tin.
The total cost inclusive of chemicals, printed
board. paint and components is under £1 and. of
course, therc will be sufficient chemicals and puint
left to do quite a lot more printed circuits.

SEVERAL excellent designs for signal injectors

Circuit Description

The circuit, as will be seen by Tig. 1. is the
well-known * Multivibrator ™ or * Astable
circuit 7. This circuit in its valve form wus
described us long ugo as 1918 and was originally
conceived as a square-wave generator. Since a
square-wave is very rich in harmonics the name
*“ Multivibrator ™ was  coined. The  circuit
operates as follows:

When the unit is switched on, both transistors
conduct a relatively high level of current, approxi-
mately 6mA. and this causes a sharp drop in
collector voltage and a positive-going pulse is sent
to the other transistor which counteracts the effect
of the base bias resistor and switches the transistor
off. This causes a negative-going pulse which
switches the first transistor on again.

Slight unbalance in the components or random
variations in the current will always. on switching
on. cause the transistors to go into one of the
unstable states rather than the other: the circuit is,
therefore. self-starting. The circuit subsequently
oscillates between the two unstable states and so
is quite free running.

The output produced is of square-wave form at
a fundamental frequency of approximately 2kc/s

and. as previously mentioned. is rich in harmonics,
enabling it to provide a continuous noie when
injected into any receiver. It may be used for
r.f.. i.f. or a.f. equipment and is one of the most
useful instruments one can have for testing and
tracing faults in radios and amplifiers and. as a
high voltage is not produced, the unit cannot hurm
transistorised equipment.

black —veo
15V

R4

22k

green

c3

OOk
Cutput

1o

probe

TR1 OC44M

TR2 OC44M

red +ve‘.)

Fig. | : The two-transistor circuit for this handy instrument.

Whilst not really necessary. due to the fact that
the probe and wander lead socket. if assembled
as per instructions. are insulated from the can, in
the interests of safety when testing equipment of
the a.c./d.c. variety the can could be euasily and
quickly wrapped with insulating tape.

Construction

Obtain first two 35mm film casette tins, one
Iford and one Kodak. The Iford can is used
with the Kodak screw top. The llford can is
slightly larger and the Kodak screw top is pre-

ferred as this has a raised centre, whereas the
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-4 ) e
Qutput probe

Red lead
from
+ve line

Fig. 2: Details of the probe used with the injector.

Green lead
from C3

Iiford is flat. These can be obtained from any
photographer’s and if you have to buy them they
will cost no more than 6d. for the two.

Construction can commence with drilling
casette tin. Centre bottom of can should be
drilled +%in., a +%in. hole should also be drilled
in side of can 14in. from bottom, and the centre
of the screw cap should be drilled %in.

A 2in. length of 4BA screwed brass rod should
next be obtained. Place this in a drill chuck,
leaving approximately 14in. projecting. Leave #in.
of original thread (next to chuck) and shape the
remaining length as shown (Fig. 2); this can be
done quite easily in a power drill with a file or
an ordinary breast drill secured in a vice.

When this operation is complete remove from
chuck and saw off the %in. that has been in the
chuck as these threads will be distorted due to the
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done either by tracing the outline with tracing
paper and then transferring this on to the copper,
using carbon paper and a hard, fine-pointed pencil
or alfernatively copying Fig. 3 directly on to the
copper, using carbon paper.

Fig. 3: An actual-size representation of the printed circuit
board (/3in. x §in.).

Next the areas thus shown shaded must be
painted with the dope to resist the etch (the reason
I use nitrate dope is that it is cheap. A Is. 6d.
tin will do literally hundreds of circuits, it is very
quick drying—approximately 20 minutes—and is
very easily removed by the acetate).

When painting these areas, if you have used
carbon paper you may find that two adjacent areas
will run into each other. Don’t worry about this
but wait until the dope has dried, then you can go
over the board with a fine-pointed scriber or
penknife and separate the conductors.

When this is completed satis-

factorily, place the board in a
small dish (I use a 24in. x 3iin.
plastic print developing dish)
and cover with ferric chloride,
which will remove the unpainted
areas of copper and leave the
painted conductors.

The process takes 45 minutes
to an hour but can be speeded
up considerably by placing the

dish  containing board and
chemical into a larger dish
containing hot water, The board

should be agitated during the
process, using plastic _print
forceps (this is to displace

pressure of the chuck. This completes the probe.
The next job is to make the printed circuit; the
materials needed are:

One piece of {%in. thick copper clad board 13 x in,
Ferric Chloride these are available from any

industrial chemist at approx.
Acetate 1/9 per pint
“Britfix” Nitrate Cellulose Dope (any Hobbies
Shop, 116 tin)

Fine tipped paint brush

The Printed Circuit

The procedure is as follows: First rub the
copper over lightly with steel wool, then the
outline shown on Fig. 3 must be transferred on to
the copper side of the board. This can best be

—ve tead (blask) Output to probe I

Fig. 4: The complete component layout and wiring diagram.

removed copper as it tends to
cling to the board).

When all traces of uncovered
copper have been removed
wash the board thoroughly under running cold
water and . dry with an oid cloth. After
examining the board again to see that there
are no traces of uncovered copper left take an old
piece of rag, moisten with the acetate and rub over
the dope, which will be completely removed in
three or four seconds. After rinsing and drying
again the board is ready for drilling.

Take care with the ferric chloride not to get it
on hands or clothes; it is a poison. When it has
been used empty it away on a vacant piece of
your garden and nor down the sink.

All holes should be drilled with No. 60 drill.
This can best be done from the copper side after
first lightly centre-punching positions for lead-out
wires of components, which should be cut to
approximately #in., scraped bright with a pen-
knife, then bent at right-angles to body and
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BRAND NEW AM/FM (V.H.F.) RADIO GRAM
CHASSIS AT £13.13.0 (Carriage Paid)

Chasgis size 15 x 6} x 5}1in. high. New manufactwre (na 14} x 4in. in
2 colours, predominautly gold. 200-250 v. A.C. only.

Pick-up, Ext. Speaker, Ae., F., and Dipoie Bocketr ve ) ush buttons—
OFF, L.W., M.LW., F.M. and Gram. Aligned and te-. 9, O.'. Transtormer.
Tone Control. 1000-1900 M.,; 200-550 M.; 8%-98 Mc/s. es BZ80 rect.;
ECHS1, EFg9, EABCSU, EL84, ECCS5, Speaker 8 x 5in. and Cabinet
to fit chassis (tabie model), 47/8 (post 5/-.).

10 x 8in, ELLIPTICAL S8PEAKER 25/- to purchasers of this chassie
TERMS: (Chassis) £3.10.0 down and 5 monthly payments of £2.4.0. Cheap
Room Dipole for V.H.F., 12/6. Feeder 8d. per yard. Circuil diauran 2/8
ALTERNATIVE DESIGN. L.W. j000-1900 M. S.W. (915 Mris):
M.W. 190-475 M.: V.H.F. 87-100 Me/s.: Gram pr «ition. Gtherwise siilar
to above charsia. Price £15.15.0 (carr. paid). T_3MS: £3.10.0 down and
6 monthly payments of £2.4.9.

“RERLISTIC”

‘SEVEN’

7 Tranwstor  Superhet. R
Milliwatt amtput. 4-inch speaker. /
Al} vompouents mounted on s N
giugle  printed  ciremt  board
size 53 X 3. 0 one colnplete
assernbly. Plastic cabinet, with
catryviug handle, size 7 x 10 x
dhin. Exterpal Socket for car
arrial. Ferrite  rod  aenal.
Price tor the compiele parceil
weliding Transators, Cabiet,
Speaker et and  Tuir Con-
struetion Data:

e £56.19.6
PPY Battery 8/9. Data and instructions separately 2/6. Refunded if yon
purchase the parcel.

Any parts supplied ueparately.

” 4 TRANSISTOR

A7 MINIATURE PUSH-PULL

£ 7 {  AUDIO AMPLIFIER
s/ HIGH IMPEDAMCE

PRINTED CIRCUIT. 4in. x 2}in. I}in. over transformers. Cutput for
3-ohiu speaker. Swtable for miervphone, record player, gnitar and
intercom. $ voit batlery required. Frequeucy range 100 cps. to 25 Kcps.
Push-pull output class B. Jnstruction sheet provided. F wire
Two types. 200 mw. 28/8; 1 watt, 41/= P. & P. 2/8,

ready jor use.

PUSH-PULL O.P.
AMPLIFIER £5.5.0

(6/- Carr.)
Brand pew 200-240 A.C. mains.
Bass, treble and vol. eoutrols.
with valves EZ80, ECC33 and
2-EL8&4 giving tull 8 w. Chasgis
12 x 34 x A4in. With o.p. tran,
for 2-3 ohm speaker. Front pauel
(normally screwed to chassis) may be removed aud used as 'fiying panei”

THIS SUPERB SET for £9
(Carr. pd.)

6-transistor radio covered in sponge-clean
Duracour fabric, in latest two-tone shades.
M.W. and L.W. ferrite rod, provision for
car aerial, 2-colour scale. th PPY bat-
tery giving 300 hours nse, Weighs under
4 lbs. With carrying baundle. 12 x 7in. high
x 44in. at base tapering to “in. at top.
Brand new, fully guaranteed. 3 push
buttons. Superhet circuit. Hin. L.S.

LAFAYETTE BRAND TAPE
FULLY GUARANTEED AT RECORD LOW PRICES

MYLAR BASE P.V.C. BASE N

5in. Double play. 1,200 ft... 15/= 5in. Standard play 600ft... 8/8
b%in. Long play, 1,200 ft... 15/- 5iin. Btandard play, 860ft.  11/6
53in, Double play 1,800 it. 22/6
7in. Stand play, 1.200 it. ,, 12/6

ACETATE BASE

710, Long piay. 1.800 ft. 19/8 5in. Long play. 900ft. 10/-
7in. Double piay. 2.400 it.,, 25/- 5. Loug play, 1,200ft. 12/8
TRIPLE PLAY 7. Long play, LBOuft., . 15/-
fin. 450 It 12/8

din 900 Tt. | MESSAGE TAPES

Sin. 1,8001t. —lamt. 3/8
S%in. 24001, 4/11
7in. 3,6001t. 718

P&

SELF-POWERED VHF TUNER
CHASSIS. Cuvering 83-95 Mc/s.  Mullard
permesbility tuner. Dims. 10§ x 4
5in. high. Valves BOCS5 aml 2—E
plus 2 diodes with KZs0 rectiier. Mains
transformer.  Fnlly  wired aod  tested.
ONLY £8,17.8 (carr. pawd). Room dipule )
12/8. Feeder 8d. per yard.

The “SCALA” for oniy £7.10.8 carr.
paid. 8§ ¥ 2 X Hiin. high. Choice of
catoars, Rexine, MW, and LW,
Ferrile aeriat. Battery 249 extra. Printed
creunit,  Nicelv styled. A professional
job. 37 in. wpeaker. Fully tunable M.W.
sod L.W. Superhet eircuit.

100 mF. + 200 mF. ELECTROLYTIC.

New 275 v. (350 v. surge).
4in. x 13in. dia., 5/- each, (Post 1/-).

ALL ITEMS ARE NEW AND FULLY BUILT UNLESS OTHERWISE
STATED. TRSTED BEFORE DESPATCH.

Terms available on Items over £5. Hendl Hd. (stampe will do) 1or 20 page
iliustrated cataogue Delivery hy returi. C.U.D. 2/ extra.

ALL ITEMS GUARANTEED 12 MONTHS. VALVES 3 MONTHS

GLADSTONE RADIO

“SCALA”, CAMP RD., FARNBOROUGH, Hants.

Farnborough 3371 CLOBED B8ATS.

5 WATT AMPLIFIER

Our price ONLY 58/- (post 5/-}; & few hundred only; valves EF91 and
EL84 with metal rectitier: 6 x 4 x |3in. high (5in. over EL84), Mains
trans. and o.p. with vol. and tone controis: on-off; co-ax. input.

GRAMOPHONE AMPLIFIERS AND PLAYERS

14 watt type. With 6in. x 4in. speaker. Batile 13} x 7Thin. 200-220 v. A.C.
ECL22 and Rectitier. Tone and Volume. Un/off switch. Two knoos. Ready
to play, 49/8 post 5/,

4 watt type. Valves UYRS, UF20 and ULS84. 200240 v. A.C. Covered
baftle 134 x 7iin. (6 in. speaker), 3 front controls: Lass. treble, an-oftjvol.,
80/-, post 5s-. Double wound mains transformer.

Cabinet to fit either type with plain motor Loard £3 carr. pd. Complete
record player in beautitully styled cabinet. fully built (NOT A EIT)
£10.17.8, with UA 14 4-speed autochanger, or with Garrard Auntospm
4-zpeed gutochanger, £11,5.0,

Singie Player in Cab., 134 x 13 x 5¢in. B.8.R. Monarck 4-speed deck. £8,17.6,

HIGH QUALITY PUSH-PULL OUTPLT
AMPLIFIER

Chasais 10 x 7} x 7{in. high ovel trana. Used. gnaranteed and im excelent
order. New valve KZ40 ECVSE and 2 x EL41: 5 watts. Mains trans.
tapped 200250 volts. O.p Traos for 3. % and {5 ohmes, ¢hoke srnoothing.
un/att/vol. atd tone contros. 1'or tuners. Record Players, etv. £3.16.0
Po& Pl We ean nuhify for Guitar input jor 16/- extra.

TAPE RECORDER AMPLIFIER

Fully Luilt. Frout panel 124 x 3in. Chassis size 104 x 5 x 4in. Valzes EF86,
Eerss and 2ELES. Controla (1) MIC. Vol. (2) Tuner/P.U. Vol. (3) Play
back or momtor. (4) Toue. 2 jack sockets for Tuner/P.A/. and MIC-switch
fur stpeninpose, Separate power pack eontaining transformer and rectifier,
For Collaro studio Jdeck only. Price £8.14.0 (/- P. & P.).

4-SPEED AUTOCHANGERS

BRAR-T'Al4 |,
GARRARD A
BTEREO
AUTOSLIM DE LUXE AT6
STEREO

BATTERY ELIMINATOR

For 4 Low Consumption Valves {96 range) 90v. 15 mA and 1.4v 125mA.
42/8 (4/- post). 200-250v. A.C. Also for 250 mA, 1.4 v. and 90v. 15 mA &t
same price. Two separate units to replace existing batteries, 4 x 2% x 24 in,
and 3 24 x 14 in.
13 x 8 in. LOUDSPEAKER
Three ohm. Ceramic wagnet of latest type. BRAND NEW.
{post 3/6).

HEATER TRANSFORMER
Maing input giving 6.3v. 2 amp. Size 2] x 20 x lin. (2}in. over winding).
5/68 en. Less 10% for 12, or 20% for 50. P. & P. 4- for 1 to 6, Dost free
more wix.
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an important new technical series

philips
paperbacks

Presents up-to-the-minute studies of radio, television and
audio subjects, written specially for the amateur who
demands complete but not excessively mathematical treat-
ment. The technical authority behind the books is that of
the world-famous electrical company Philips of Eindhoven,
Holland.

Eighteen titles are already planned—the first

seven, published in May 1964, are described below.

The Tape Recorder c. c. nijsen
I3s 6d net by post 14s 3d 142pp. illustrated

Audio Quality c. s

I3s 6d net by post l4s 3d 156pp. illustrated

Aerials ». J. W. Sjobbema
10s 6d net by post lIs 4d 10 pp. illustrated

obtainable from leading booksellers
ILIFFE Books Ltd.

Dorset House Stamford Street London S.E.I

the radio servicing series

A series of books included in the Philips
Paperbacks, which are grouped together to
form a comprehensive manual on the repair of
radio receivers.

A. F. Amplification

10s 6d net by post IIs 3d 109pp. 82 illus.

Alternating Current & Acoustics
10s 6d net by post Ils 3d liépp. 86 illus

Direct Current & Magnetism

10s 6d net by post Ils 3d 119pp. 92 illus
Radio Valves
10s 6d net by post Ils 6d 126pp. 90 illus

THE NEXT STAGE

4

20 watt stereo

If you have already built a mono Audiokit assembly, then it is
going to be easy and economical to convert it to stereo. If
you are about to start building Audiokits, you can choose
stereo straightaway. All the necessary Martin Units are now
available for converting our famous Formula 1456 to a 20 watt
hi-fi stereo system. Martin All-transistor Audiokits are the
simplest, most efficient and imaginatively designed kits ever
offered to the home constructor. Make sure you know
about them ALL.

Formula 1456 for 3 Q : Formula 1478 for 15 Q

SO EASY TO BUILD AND SAVE WITH

TRADE ENQUIRIES INVITED

MARTIN ELECTRONICS LTD. iietSss siex.

FUL
TRANSISTORISED

STEREQ UNITS FOR
ADDING TO MONO

MONO 1A .82 768
UNIT 1 5-stage input
selector . pi. 22 T @6 2A .22 2 8
UNIT 8 Pre-amp with
- vol. control L2117 8 3A .. 212 6
NIT 8 3-Channel
wmixer . L2319 8 A .. o0 .. 8816 0
Matching adaptor ea. 8 6
UNIT 4 Pre-amp and Series “S” Units for all
- }}xo;ebciug:rm& .. 2 6 stereo  consfruction are
watt power twice the price of the
amplifierfor 3¢ .. 25 12 6 2t
UNIT 6 power supply b original mono series.
tor Unit 5 .. .. 22 8 Kits compl ki
UL 515 uhin 10°vakt power  msbructiont. - ole. Koeut:
UNIT 8 bower supply 8 ¢ cheons available to, re-
ior Unit 7 L2215 0 quirement at 6/6 each.

MARTIN ELECTRONICS, 154/5 HIGH STREET.
BRENTFORD, MIDDLESEX

Details of MARTIN AUDIOKITS

please

ADDRESS ....

BLOCK LETTERS

SNGENENAEEEEEEEEENEENY
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inserted in correct position on board.

The protruding ends should then be cut to leave
about 35in.. which should be bent over to be Rush
with the copper and soldered quickly. using a hot
iron and cored solder (preferably 22s.w.g) and
observing the wusual precautions with these
miniature components and transistors (i.e. heat
shunt). The black line down the side of the
OC44M indicates collector.

The components when in position and soldered
should be as shown in Fig. 4. At the points
marked solder 3in. lengths of thin flexible insu-
lated wire, inserting these through trom component
side of board.

Testing

At this stage the injector can be tested. After
first ensuring that no short circuits exist on copper
side of board a 13V battery can be connected,
observing correct polarity. If the green lead is
now placed on the slider of the volume control
of a transistor radio the injected signal should be
heard very loud; if not, check the circuit again,
paying particular attention to soldered joints and
ensuring that no adjacent soldered joints are
shorting.

If all is well solder a 4BA solder tag to the
end of the green lead. Next run a 4BA brass
nut on to the probe about 4in. from threaded end.
Cut a piece of insulated sleeving about %in. in
length and which fits fairly tightly round the
threaded rod, push this on from the threaded end
and right up to the nut. Next push an insulated
washer over this sleeving and right up
to the nut, then insert probe, screwed
end into can, drop another insulated washer over
rod from inside. followed by another 4BA nut
and tighten quite tightly. This will eflectively
insulate the probe from the can (it should be
checked with meter to see if this is so).

The miniature socket can now be fitted,
screwing the nut on tightly from inside the can
and bending the socket tag up slightly. There
should now be about 1in. of screwed rod left
above nut inside can.

Solder a 3in. length of thin black flex to the
negative end of UI6 battery and cover the end
with insulating tape. Take a 2%in. length of red
flex and solder to + end of Ui6 battery. Cover
this with tape.

The entire printed circuit board can now be
wrapped completely with insulating material. In
my case this was a piece of plastic. such as is used
for toothbrush containers. secured and wrapped
tightly round with Sellotape. If this is not avail-
able the whole board can be wrapped completely
in insulating tape.

Now drop the solder tag connected to green lead
over screwed rod inside can and secure tightly
with a 4B.A. nut (with leads left at approximately
3in. lengths—this can be done with the component
board out of the can). Now the red lead from
board and red lead from battery + can be
soldered to socket tag inside can. the board and
battery can now be inserted into can. pushing
board one side and battery down opposite side.
Whilst there is not a lot to spare there is quite

PRACTICAL WIRELESS ' 331

sufticient room to do this: tuck all the wires in
neatly.

All that remains now is to remove the screwed
collar ofl the switch and fix in the two black leads,
one from the board and one from battery negative,
place switch midway between top of board and
battery. drop can lid over switch, allowing push-
button and screwed neck to come through a }in.
hole, whilst holding push-button screw ean lid
on to tin. drop screwed collar over push-button
and again whilst holding switch stationary by
grasping push-button screw collar home, thus
securing switch to lid. Connect a wander clip
with lead to the miniature plug and the injector
is complete.

COMPONENTS LIST

Rl 22kQ

R2 150k Q | Miniature } watt high stab
R3 270kQ [ (Henry's Radio)

R4 22k} |

C! 1,000pF min tubular (Suflex)

C2 0-0i1uF min tubular paper. 50 volt
C3 0-0luF [ working

TRI—=TR2 OC44M

S.P. Press on, press off (Woolworths, 9d}
Radiospares min. plug and socket
Eveready Ul6 |1V battery

Using Injector

In practice the injector is used as follows. The
wander lead is clipped to + battery line of tran-
sistorised equipment or chassis (negative line of
valve equipment), then in the case of, say, a radio,
the probe tip is applied to the volume control
slider with this contro! turned to full volume and,
of course, with the set switched on.

If a note is heard then the fault lies in the rf.
or detector stages (from aerial tuning circuiL up to
volume control). If no note is heard the fault lies
between loudspeaker and volume control.

Assuming the latter fault to exist the probe tip
should be applied to output transformer secondary
and primary windings. bases of output tramsistors,
secondary and primary windings of driver trans-
former. base of driver transistor and so on,
working back from loudspeaker to potentiometer.
This injection should proceed until a point is
reached where the signal is not heuard when the
probe is applied: the fault then obviously lies
between this point and the one previously checked
when a signal was heard. i

Similarly if a note is heard when probe is
applied to slider of potentiometer. the fault lies
between this component and aerial and the same
procedure should again be applied, working back
from behind diode to collector. then bases of i.f.
transistors and mixer oscillator transistor till a
point is reached where there is a signal geing in
but none coming out. The fault can therefore
be localised to a few components which can be
cheched quickly with a meter which should then
reveal the malfunctioning component.

As has been pointed out before in previous
articles on this method of fault finding, the
injector would probably be of no use if the fault
is a transistor which for some reason has lost its

—continued on page 335}
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audio oscillator

DESIGN

LIRS

Transistor oscillator

circuits described

and explained.

By D. K. Greig

is at last now being overcome. The designers,

however, cater mainly for the experienced con-
structor. Many designs for audio-oscillators have
appeared in these pages, but none have been worth
converting to a generator.

A recent development in another magazine
introduced a multi-transistor audio generator
incorporating a frequency .neter. Although the
design was admirable, the expense made it virtu-
ally impossible for the amateur constructor. With
this thought in mind the following circuits were
used.

The final professional design can be built for
about 50/- and is compact and accurate. The
introductory sections leading to the description of
this Wien-bridge oscillator are included for the
benefit of the home experimenter, who would like
to try his own hand. The theory has been kept to
a minimum and much of the mathematics omitted
so that beginners and experienced constructors
alike can follow it.

In the final design it must be emphasised that
the OC140 is an n-p-n transistor and is therefore
shown connected the right way round.

THE shortage of design circuits for transistors

WIEN BRIDGE OSCILLATORS AND
LADDER NETWORK OSCILLATORS

The design of resistance-capacitance oscillators
is similar for transistors and thermionic valves, but
three factors must be borne in mind. The r.c. phase-
shifting network is required to feed into the input
of the transistor, which is of low impedance.

The internal phase-shift of the transistor will be
added to, or subtracted from, that of the network.
When ladder networks are used, the current ampli-
fication factor of the transistor must be
appreciably greater than the attenuation of the
network.

PRACTICAL WIRELESS
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Ladder Networks

The basis of the stable oscillator is the generator
network; the ladder network, being basically
simple, is in common use. Ladder networks may be
built up by cascading a number of similar r.c.
phase-shifting sections, using any one of the
sections shown in Fig. 1 as a basic element.

The ladder sections (a) and (b) give a phase-
shift between the input and output currents, so
that the input of the transistor, which is connected
across the pair of terminals on the right-hand side,
is fed with a current, I out. The input impedance
of the transistor should preferably be much less
than the impedance of the network—which is R in
(a) or the reactance of C in (b)—in order that the
transistor impedance will not disturb the operation
of the ‘circuit. This requirement is fairly easy to
meet. However, a current gain, at low frequency,
of at least 60 is needed for satisfactory operation,
and since the input impedance of the transistor in
grounded-emitter connection may be as high as
2:5k} or more at emitter current (Te)=1mA, the
resulting circuits are of high impedance, and a
collector supply voltage of 12V or more is needed.

Icl—xar’

T -L WM O TR

T “
o é -0 o o
(a) (b)
o—q B e ——
c R
Chem Vout
T
)
(d@)
Fig. It Four variations on the basic element of ladder

networks.

Sections (¢) and (d) in Fig. 1 are voltage-transfer
networks, and are normally employed with
thermionic valves. For transistors, the input impe-
dance, which is connected across the right-hand
side, needs to be large compared with the impe-
dance of the network.

The wvoltage Vi across the left-hand
terminals of (d) could be generated by allowing
the output-current generator of the transistor to
work into R. No such simple method can be found
for (¢) and this circuit may be dismissed as
unsuitable.

This way of generating Vin sets a lower limit to
the value of R which may be employed while
obtaining sufficient voltage for oscillation. The
condition is R> Are where A is the attenuation
factor of the network, and is equal to 29 for a
network of three equal sections. At Te=1mA, re is
equal to 25/1o=25() and R needs to be greater
than 29 X 25=725Q (say 1:2k().

To have an input impedance which is sufﬁc1ently
high for satisfactory operation, the transistor needs
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to have an a'¢ (current amplification factor, at
low frequency) greater than 100.

These networks therefore are better suited to
thermionic valves than to transistors; although if
transistors of sufficiently high «' are available, the
circuit can be made to work from lower supply
voltages than when using sections (a) or (b).

Number of Sections

The most suitable RC phase-shift networks may
be built up, therefore, from sections of the (a) or
(b) type. . :

Neglecting the internal phase-shift of the tran-
sistor for the moment, at least three sections are
necessary, and the networks could be of the form
of (a) or (b) in Fig. 2.

Tin
Tout (a)

T T T

c R : R J-_j1t (b)
§ % ot

Fig. 2. Suitable ladder networks for transistors.

If the circuit (b) is used. the first R can be the
load resistance of the transistor, and the circuit
design is considerably simplified.

The current attenuation of these networks. at
the frequency where the phase-shift between the
input and output currents is 180°. is 29. To allow
for losses in the input and output impedances of
the transistors, the z's should be greater than
about 60.

The OC75 is therefore suitable. though transis-
tors at the top end of the OC71 production spread
should also work in this type of circuit.

The current attenuation of 29 applies to a net-
work having three equal resistances and three equal
capacitances. These are the simplest to design and
the most commonly used. Also, since the
grounded-emitter transistor has an input impe-
dance which is only an order or so difterent from
its output impedance, tapered networks are of
little use.

Operating Frequency

Single-transistor phase-shift oscillators are best
restricted to low-frequency operation, where the
internal phase shift of the transistor need not be
considered at higher frequencies, both the phase-
shift and the reduction in <'g cause design
difficulties.

For instance, with the network shown at (b) in
Fig. 2, the phase shifts in the network and in the
transistor vary in opposite senses, so that at high
frequencies more phase-shift has to be provided
by the network. The phase shift in each section
has to be increased. or a fourth section added.
There is consequently more attenuation,

With network (a), thec transistor and nctwork
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phase-shifts vary in the same sense, and a two-
section oscillator can be constructed though the
operating frequency will be somewhat dependent
upon the particular transistor. Also since any
shunt resistance across the input capacity of this
network reduces the phase shift, a higher cellector-
load resistance, and possibly a higher transistor
output impedance will be demanded.

The phase-shift in V and hence in the output-
current generator will be f'z, where f'a is the
grounded emitter cut-off frequency, and f'a=fi/a"
where fi = f2/1-22 for alloy-junction transistors.

800c¢/s Oscillator

From the fact that single transistor phase-shift
oscillators are best restricted to low freguency
operation, the following «circuit was designed,
using the (b) network and a transistor type OC75,
and shown in Fig. 3.

' : I
RI R3 R4 RS
56k 10k 10K 210k
L —
1 c2 c3

C
OsO1pF O01pF O«O1pF — Output
oc7s
RS VR1
R2 8200 2000
457k r\N\’wW\——rwmw—
SOpF
o EI: +ve

77

Fig. 3: The circuit of an 800¢/s oscillator using a 3-section
g " ladder network.

The circuit operates at a frequency given by

f=——— which for the circuit shown gives

2=CR 6
650c/s. The transistor input and output
dances, however, modify this to 800c/s.

The value of the phase-shift resistors (10kQ) is
chosen to be a mean between that which' will be
appreciably affected by the transistor output
impedance, which is high, and that which will be
appreciably affected by the transistor input impe-
dance. which is low.

With these networks, it is not easy to control
the amplitude of oscillation without somewhat
affecting the frequency of operation, and the
amplitude control may change the frequency by
approximately 109% or so.

The gain is controlled by changing the distribu-
tion of the feedback current between the base-
bias rcsistors and the transistor input, the unby-
passed resistance in the emitter increasing the
transistor input impedance. The control should be
adjusted so that oscillation amplitude is smallcr
than that giving objectionable oscillation.

The Wien-Network oscillator circuit follows on
naturally from the ladder network system. The
advantage of thc Wien-Network is that the
attenuation factor is only 3 at the frequency

impe-
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Fig. 4; A two-transistor Wien-network oscillator.

which g_ives zero phase shift although, since the
output is in phase with the input, at least two
amplifier stages are neeessary.

Two Transistor Circuit

A simple two-stage oscillator of this type is
given in Fig. 4. in which the Wien-Network is
R7, C3, C4 and R3.

Both stages are d.c. stabilised and the lower
base-bias resistance of Trl also being part of the
bridge network (R3). The 3-3k} emitter resistor

PRACTICAL WIRELESS

August, 1964

Supply voltage may range from —3V to —6V,
the lower voltage being necessary to obtain
sufficient oscillation, with VR1 suitably adjusted.
The output may be taken from the emitter or
collector of Tr2 i.e. (R7 or R8).

This circuit operates at very nearly the theoreti-

1
cal frequency of f =
2r 4/ (CsCiR7R3)
1
=————since in fact C3=Cs and Ry=R;. With
27CsRy

the capacitances shown the circuit oscillates at a
frequency of about 3-4kc/s.

For operation at other frequencies the capaci-
tances should all be increased or decreased by the
appropriate figure. (The resistors cannot be
changed without altering the d.c. conditions). The
values of C; and C. should be chosen according
to the frequency accuracy required. but for C; and
C2 the nearest standard values may be taken.

This circuit is sufficiently uncritical of gain to
accept the OC70 or the OC7I1, but if operation is
required at higher frequencies, it would be better
to use two OC45’s,

Three Transistor Circuit

A more professional Wien-Bridge oscillator is
shown in Fig. 5, although the design has been
kept as simple as possible. This circuit incor-
porates a thermistor R5 as an amplitude-control
device, and the output is essentially independent
of small changes in supply voltage or ambient
temperature. (A suitable compo-

nent for R5 is the S.T.C. ther-
mistor type RS53).
Apart from the frequency

“vito—iv °

determining capacitors, only one
capacitor is required. Conse-
quently the unit can be built
compactly, and no difficulties
arise from phase shift in the
coupling capacitance.

The output voltage is 1V r.m.s.,
and the circuit operates with
supply voltages between 7V and
12V and consumes approximately
10mA. In Fig. 5, a lower limit of
9V has been set to the supply
o7 voltage to ensure low distortion.

The frequency coverage is
O-010F from 15¢/s to 20kc/s in 3 ranges
o (15—200c/s, 150—2,000c/s, 1-5—

“+ve
Outputo

20kc/s) the lower frequencies
being associated with the larger

Fig. 5: The final, improved design for a Wien-bridge oscillator.

(R8) of Tr2 is left unbypassed so that this stage
has considerable a.c. negative feedback.

VR1 in the emitter of Tr1 provides a convenient
means of adjusting the waveform for amplitude
and distortion, and for temperature compensation
from one day to the next. The wave-form is good,
and the short-term temperature stability is fairly
good.

capacitors. The ganged variable
resistors VR2 and VR3 allow the
frequency to be adjusted within
any given range. In the experimental model
the ampltitude over the whole range was constant
to within better than 29

If it is desired to extend
upper frequency limit of the oscillator, Tr3
should be changed to an OC41. This modification
allows the oscillator to work satisfactorily up to
—continued on page 335

appreciably the
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Making  Panel
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ESCUTCHEONS

A PHOTO—PRINTING METHOD DESCRIBED BY A. GREGORY

N important feature of the radio constructor’s
A art which seldom gets more than scant

mention, is the making of escutcheons or
indicator dials.

The reason. no doubt, is that most workers
regard as unobtainable the superior, glossy,
indelible appearance of the factory printed article,
so settle for a rough pencilled attempt, which
somewhat mars the final appcarance of their
“ masterpiece ”. to say the least.

However a very casy and cheap method of
printing escutcheons, one off. or more as required,
is ready to hand in the form of * contact 'photo
printing”. as is used for making snapshot prints.

Essentially this process consists of 1 laying photo
printing paper in contact with 4 negative—
exposing to electric light—and developing and
fixing. .

The negative, in thc present case, 1S a paper
tracing, made in ink, of the escutcheon design: the
tatter having first been drafted upon a drawing
board in the normal manner. )

The tracing is transferred from the drawing to a
photo printing frame or sheet of glass serving the
purpose, and held thereto with adhesive tape.

A sheet of contact printing paper (hard/whltc/
glossy) is clipped in position, whilst being protected

from exposure to bright light in a dark room, and
then the assembly is turned towards an electric
light source which is switched on about twenty
seconds. This figure should be doubled or halved
for subsequent prints if adjustment of exposure
time is required.

The print is next detached from the printing
frame and immersed in a dish of developer solu-
tion for about two minutes whereupon it. will be
seen to have turned a full black with the detail
picked out in white.

This reversal process so described, i.e., white on
black, is simpler to obtain and more distinctive in
appearance than the original black on white. The
print is finally fixed in hypo, washed and glazed,
in the usual way.

The process of contact printing is so simple and
widely practised that full instructions are included
with each packet of papers bought and so the
subject does not warrant detailing in the present
article. One point of importance regarding the
negative is that it should be oiled, to obtain maxi-
mum transparency and conducive to print sharp-
ness.

The best adhesive for sticking the escutcheon to
the non-responsive shiny surface of the normal
plastic panel material is " Bostik C ™. B

AUDIO OSCILLATOR DESIGN
—continued from page 334

and above 100kc/s. For other transistors, R8.
the 6-8kQ bias resistor feeding the bridge. may
need to be adjusted to ensure optimum working
points for the transistors.

The OC140 (Tr2) is an n-p-n
its connections should therefore be made as in
the circuit diagram. with the emitter connccted
to the negative supply line.

To avoid excessive distortion the external load
connected 1o the oscillator when the output is at
its maximum should be not less than 1k(. With
the addition of the load the change in the
maximum output voltage is less than 1%.

Stability

With a change of 3V in the collector-emitter
supply voltage (from 9V to 12V) the change in
frequency at 10ke/s and the change in the out-
put voltage are less than 1%.

Power Supply

The power supply can be constructed from
parts which may be ready at hand. but choke
smoothing should be employed and the value of
the reservoir capacitance should be high (500—
1,000;F).

This generator. although simpler than many of
its counterparts. fulfils a need on the bench of the
hi-fi enthusiast for compactness and accuracy. il

transistor and

HANDY SIGNAL INJECTOR
—continued from bage 33/

gain but is not in any way open-circuit. [f this
occurred the signal would still pass threugh the
faulty transistor due to the fact that such a faulty
device is still a good electrical connection between
two stages.

However. this is a very rare fault which is
seldom encountered. This corld not occur with a
thermionic valve which had lost its emission
completely. the non-conducting vacuum existing
between anode and cathode in this event would
effectively isolate two stages.

Incidentally. one of the most revealing tests on
a transistor receiver is the measurement of the
d.c. voltage across the emitter resistor of each
transistor. The voltace measured should be within
+ 207, of the nominal values shown on service
cheet or manual and should a voltage of a stage
be outside this limit there is a fault in the stage.
Voltage measurements. however. will not show up
a.c. faults such as faulty coupling capacitors. etc.
The fault-finding procedure with the infector on
thermionic valve eauipment is similar to that with
transistors. Starting at slider of potentiometer to
determine whether the fault lies in r.f. or a.f.
section, if a.f. inject signal into grid of output
stage. then back to first a.f. stage: if r.f. commence
at potentiometer and work back to dempdulator.
then i.f. amplifier and so on until a stage is reached
where there is a signal going in but nonz coming
out. This lust stage must then be the fa-I*v
one.
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Versatile GramophonelAmpliﬁer

A BETTER-THAN-AVERAGE DESIGN, USING

DIRECT COUPLING, FOR THOSE PREPARED

TO ACCEPT SOMETHING LESS THAN HI-FI,

BUT WITH FULL BASS AND TREBLE TONE
CONTROL.

By J. G. Ransome

from time to time in this journal but, in

general, the tone control networks in these
circuits have been little more sophisticated than
* top-cut " controls.

This situation can be quite frustrating on
occasions—especially when an * awkward ” record
is to be played which needs special compensation,
and so in order to overcome this problem, this

B]ANY small amplifiers have been described

HT+ 300V
T1 R
. R2
560k0 LS.
Jow 3 —o
=y=1 £t B2, .
%' s mny B
---],
Input lbemam S
>VR1 . &
2Ma 3
- r a
(ol Y
R1 c1 R3
202k 16pF 2:2kQ
low 150v| =5w
D

Fig. I The basic design.

circuit has been provided with more elaborate ‘one
controls than is usually found in such simpic
circuits, Now. it could be argued that since ke
distortion in the final output stage is about 109,
the provision of elaborate tone controls is point-
less. Against this it must be said that while distor-
tion may affect the output quality the tone controls
affect the actual content of the output signal and it
is felt that it is still useful to have a good control
over the signal even if this signal is a litile
distorted.

It must be agreed, however, that the facilities
offered by this circuit and its tone controls will be
wasted if the amplifier is to be used in conjunction
with something like a crude din. loudspeaker
mounted on a thin wooden baffle!

The basic circuit is shown in Fig. 1 and it is
difficult to think of a simpler circuit than that
depicted. This circuit (Fig. 1) will work quite satis-
factorily as it stands, and if the tone controls are

Fig. 2: A wiring diagram for the circuit given in Fig. |,

MC.
denotes
chassis
connection

2
— = ] Screened lead from pick-up
e
! VR1
Volume

not required, then the wiring diagram of Fig. 2
may be used. .

As will be apparent from the circuit diagram
direct coupling is employed and the basic operation
is as follows:

Consider the pentode section of the valve V2.
V2 draws current from the h.t. line and as it does
so there is a current flow through R3 and this
means  that the cathode voltage rises. In the
present case we require that the cathode should be
between 90 and 100V so that the anode of the
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CLEAR
PLASTIC
PANEL
|| METERS

avallable ex-stock.
for illustrated leaflet.

meters,
S.AE.
Discounts for quantity, Avail-

able as follows. Type
121/,.in. square fronts.
50 1A

MR. 38P

UA 32/8 .DC 22/
100uA 20/8 S5A.DC g2/
2001L A 27/8 3V.DC 22/

UA 25/- 10V. DC 22/
50-0-50u A 29/8 50V. DC 22/
100-0-100p.A 27/8 100V. DC 22/
ImA 22/8 150V. DC 22/
SmA 22/8 300V.DC 22/
10mA 22/8 500V. DC 22/
50mA 22/8 750V. DC 22/
100mA 22/8 15V. AC 22/
150mA 22/6 50V. AC 22/
200mA 22/8 150V, AC 22/
300mA 22/ . AC 22/
500mA 22/8 500V. AC 22/
750mA 22/

Type MR, 32, 21" 9q. front.
0:1LA 57/6 1mA 32/
100 A 47/8 10mA 32/
5001LA 37/6 100mA_ 32/
50-0-501.A 57/6 1A, DC  32/6
100-0-100LA 47/8 300V. DC 32/
300V. AC 32/6
Type MR.G5P 3ix3kin. fronts
S0UA 59/86 1mA 35/
100LA 49/6 10mA 35/
00 1L A 39/6 100mA 35/
50-0-501tA  59/8 1A. DC  35/-
100-0-1001LA 49/8 300V. DC 35/-
VU Meter 58/6 300V. AC 35/-
ST EXTRA

BAKELITE
PANEL
METERS

First grade
quality.
3iIn. square
fronts.
1A.DC 290/68
5A. DC 29/8

lomA g

100mA 29/6 VU Mtr. 49/8
*Moving iron. All others

moving coil.

ILLUMINATED ‘S’ METER
1 21/32in. sq. front.

units. 6V lamp, 29/6. P.P. 1/-.
Ditto 2 5/16in. sq. 39/6. P.P. 1/-.

MORE METER BARGAINS

100 A 6in Flush sq. 982/6
100pLA. 24in Flush rd. 42/6
30-0-30mA 24n. 9/8
300V, AC 2iin. 25/-
500V. AC 2lin. 25/-
1mA Meter Rectiflers R/8

MINE DETECTOR No. 4A
Will detect all tvpes of metals.
Fully portable, Complete with
instructions. 39/6 each. Carr.
10/-. Battery 8/6 extra,

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

MAINS MOTORS 220,240V
90 watts, 5,000 r.p.m. 4} x 3in.
lin, spindle. 22/68. P.P. 2/-.

BEST BUY!
Send 1/- P.O. for [ull catalogue
and lists,
Open 9a.m. to 6 p.m. Livery day.
Monday to Saturday. Trade
supDlied.

o CATION RECEIVERS
Superlative range of Modern
Communication Receiversin-
corporaling many special
features at prices to suit

every pocket.

MODEL HE-40. 4 Bands,
550Kc/s to 30Mec/s. £24.15.0.
MODEL HE-30. 9 Valves,
4 Bands, 550Kc¢/s to 30Mc/s.

£42

MODEY HE-80, 15 Valves, 5 Bands,
550Kc/s-30Mc/s & 142-148BMc/s. 59 &ns.
Each recelver supplied brand new and fuily guaranteed combplete
with manual. Carriage paid. All models for operation on 220240
Volt A.C. S.A.E. for illustrated leaflet—Generous part exchange
allowances.

LAFAYETTE C

MUNI
i g

AMERICAN OSCILLOSCOPE MODEL USM 18
Brand New high quality single beam oscilloscopes. 3in. tube.
T/B. lufsec. to 10,000 wfsec/inch. Calib. markers 1-10-100 p/sec.
115V. A.C. operation, Supplied with circuit, leads and probe.
£29.10.0. Carr. 10/-. (230115 trans., 18/8).

TRIPLETT MODEL 1632 SIGNAL GENERATOR
100K ¢/s-120Mc/s in 10 bands. Crystal controlled. Fully attenuated
output up to 1 voit with calibrated meter. Operation 115V. A.C.
As new condition. £12. Carr. 10/- (230/115 trans, 12/8>

CISION TEST EQUIPMENT
Modern range of precision test equip-
ment for the service man. Supplied
brand new and fuaranteed with manual.
For operation on 2204240 volts A.C.'
TE-%0 Signal Generator. 120K cs- |
260Mec/s on 6 Bands, Directly calibrated. |
Variable R.F. Attenuator. Variable
audio output. £12. Carr. 5/-.
TE-46 Capacity Reslstance Analyser. !
Ranges 2pF-2,000mFd; 2 ohms-200 Meg.
Also checks impedance, turns ratio,
S.A.E. for full details. .
MARCONI TF144G/4
STANDARD SIGNAL
GENERATORS
PFirst release of this late mark.
85Kc/s to 25Mc/s +1%. Output
variable from 1uV to 1 volt.
Internal sine wave modulation

i LAFAYETTE PRE

N

e
insulation. £15. Carr.5/-.
Brand New Double Beam CRT’s
Cossor 89D. 59/6. P.P. 4/6.
Dumont K1051P1. 59/6. P.P. 4/6
TS.76 20,000 O.P.V. PUSH
BUTTON MULTI-TESTER
Large clear

gllirl:;;ll(é ;é;};:_. 400c/s up to T5% depth. Operation
tion, DC and 205/250 volt A.C. Offered in really
AC volts up to excellent condition, lke new,
1.000V. Resls fully tested and guaranteed.

£25. Carr. 30/-. o

megohm. Cur-
FIELD TELEPHON

rent up to 250

ES

mA. Decibels 2 line connection, generator bell
—20 to +36db. H ringing. Supplled fully tested,
Size 6 x 4%, complete with batteries.

x 2iin. Com- TYPE L™ Metal cased, 69/6 per

plete with N pair. Carr. 5/-.

leads, batterles and Instruc-|Tvpe ''F" Bakelite case, £4.19.6

tions. £5.19.8, P. & P. 2/-. per pair. Carr 5/-.
MULTI-METERS

Brand New—Fully Guaranteed. Lowest

ever prices. Supplied with leads, batteries

and instructions.

MODEL 1”F-34. 1,000 0.p.v.

0/10/50/250/500/1000V. A.C. and D.C.

0/1/100/500 mA D.C.

/100K 0

39/6. P.P. 1/6.
:'\H)I)EL NII-201

3,000'6,000V/ DC

MODEL NT1i-400

i B o o 200 0Dy o500 0/6/30¢120/600/3.200V.
01 31373071 20/300/600/ 1258?’\(;)( 2,é0 PR {,‘,&q%\,ﬁ,?o,&oon} A
200V, DC, 0710/50/250/500V, AC  O/6K/GO0K/6 Meg/60
O/A2BO11Z0/300/1,200V.  0/501.A110/250m A Mezo
0/12011.A/30/300mA DC g/&x{so]g.};/ls%?gn E’s’.ﬁaé".‘“{% 2/6.
OBK0K/Z Mog s MGDEL 1112 .

79/6. P.P.3/6 EAEN O o ORELS
MODEL AR60 RPN 0Lz Ari0r 100
000 6.9.9+ 250/500/1,000%, D
lognony. g mASE R A
| is00nAngisomA  GIoRAi Mes e 0[50 AI5[50/500m A1

0/10K/100K/1 Mez 0 e 12 amp. DC

250pF—.02mFd
0—500 Henrys
92/8. P.P. 2/G.

0/50K 6 Mez/60 Meg Q
£8 17.8 Post Palid.
S.A.E. for full details

Mol .
20,000 0.p.v.
0/.6/6/30/120/600/1,200/

ERSKINE TYPE 13

DOWUBLE-BEAM

OSCILLOSCOPE
Time base 2c/s-750Kcfs. Call-
brators at 100Kc/s aml 1Mc/s.
Separate Y1 and Y2 anplifiers
up to 5.5Mcfs. Operaticn 110/330
volt A.C. Supplied In perfect
%?rklng order. £27.1G.0. Carr.

CHAMOIS PADDED MOV-
ING COIL HEADPHONES
Canadian noise excluding type.
Complete with M/C microphone.
New, boxed. 25/~ P. & P. 2/6,

SILICON RECT!FIERS

400V. P.I.V. SCR.
200V. P.I.V. 6 amp.

4.7 aamp. 7/8
b 8

LAFAYETTE BRAND
RECORDING TAPE
First grade quality American
tapes. Brand new and guaran-
teed. Discounts for auantities

din, 200(t. L.P. mviar 4/-
3hn. 600ft. T.P. mylac 10/-
Sin. 600[t. std. plastic 8/6
5in. 900(t. L.P. acetats 10/-
5in. 1200ft. D.P. mylat 15/-
5¢in, 1200fv. L. P. acetate 12/68
51in. 1800f¢. D.P. mvlar 22/8
7in. 1200ft. std. mylar 12/8
Tin. 1800ft. L.P. aoetaie  15/-
7{n. 1800ft. L.P. mylar 20/~
7in. 2400ft. D.P. mylar 25/~
Postage 2/-. Over £3 post paid.

LAFAYETTE HI-FI
STEREO HEADPHONES

Air Cushioned
headband. solt
foam rubber
ear pads, freq.
response 25-
15,000 cycles.
high sensi-
tivity, impe-
dance 8 ohms
per phone.
Supplied complete with all
cables. wires, overload junction
box and 3-connector plug. 89/6.
P. & P. 2/6.

4-CHANNEL TRANSISTORISED
MICROPHONE MIXER

Add musi-
cal high-
lichts and
additional
sound
effects to
your  re-
cordings.
The MM-4 permits mixing of
four signals such a&t micro-
phone, records, tuner, stc. into
single output. Input and out-
put take standard plugs. Fully
transistorised and ==If con-
tained in  handsoms case.
PRICE 59/8. Post Paid.

Model !,
sistor Transceiver.
Range up to 1 mile.
£9.19.9 per pair
complete.

Model 2. 9 Tran-
sistor Transceiver.
Range up to5Smiles.
£25 per pair com-

S.AE. full
detafils.

for
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A
CONCRETE

COLUMN

n inexpensive col-

umn speaker con-
structed from a
concrete pipe and
fitted with a good 8in.
or lVin. unit has at-
tracted much interest
and
because of its clean
open sound.

Complete kits of
wooden fixtures are
available
absorbent
and diffusing cone.

admiration

including
wadding

£ SPEAKER

Price £3.15.0 for 8” model.
8” unit—Super 8/RS/DD £6.14.2 including
purchase tax,

R
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Recommended

Price £4.18.0 for 10” model. Recommended
10” units—Super 10/RS/DD £10.18.8; Golden
10/RS/DD £7.17.5; 10" Bronze/FSB £4.12.9.
Prices include purchase tax.

Suitable concrete pipes can be purchased
from builders’ merchants at about 12/6
and 17/6.

Descriptive leaflet free on request from:

WWWWWWM////W

4

7/

WHARFEDALE WIRELESS WORKS LTD.
IDLE BRADFORD YORKSHIRE
Grams: Wharfdel Bradford
Phone: Idie 1235/6

S0 /00 0000007
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OSMOR

CHANGE OF ADDRESS
To

940 PURLEY WAY
CROYDON

(NEAR AIRPORT)

SURREY

Please send 3d. stamp for new coil list

Telephone
CROydon 5148-9

JACKSON@

the big name in PRECISION components

Precision built radio components are an im-

portant contribution to the radio and

communications industry. Be sure of the best
and buy Jackson Precision Built Components.

BALL DRIVE DIAL

A welcome addition to our
range which incorporates
our well-tried é-1 Ratio
A1 Epicyclic Ball Drive inside
'h: a complete 4” dial. This
& unit fits on the outside of
the panel. Cat. No. 4489.
retail price 18,9.

This Ball Drive Dial is used in the 3 transistor S.W. converter
together with the type £.3 gang 310 pF, price 19/3. C.80I,
25 pF at 6/9. C.801, I5 pF at 6/9. CGOG 25 pF at 117,

It’s reliable if it’s made by JACKSONS!

JACKSON BROS. (LonDoON) LTD. (Dept. P.W.)
KINGSWAY-WADDON, CROYDON, SURREY

Phone : Croydon 2754-5. Grams: Walfilco, Souphone, London
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HI+] VRa © + 250V
125k
5W
Rectifiers
c2"'~L‘ c3 [ ©
2T B AC.
Marns

+1%g 250V
——

e
To 6+3V heaters 8
e ————ee

i

Fig. 3 (above): A power supply circuit suitable for either
amplifier. The two rectifiers are 250V r.m.s. 50mA

silicon types.
Fig. 4 (right): Wiring for the power supply.
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8.3V to Tag marked "MC!
HT+ heaters isqconnectjm
to chassis
sommmm—————- -
Heater lead E
H
H
Mains B
transformer
on top of d
chassis '
1
Heater lead !
1
1
1
............. -l
Rectifiers
giéctrolytic smoothing capacitors
onh top of chassis

triode has sufficient applied
potential, and since the h.t. line
is at 300V the voltage drop
across the pentode will be some
200V.

Reference to the manufac-
turers data reveals that the anode
current at this voltage is 35mA
and the screen current is 7mA.
This means that the total current
drawn by the valve—and thus
through R3, is 42mA. Using
Ohm's Law we can see that the
vaiue of RBEShould be:

using R = —
|
where R=resistance—ohms
E=potential—volts
I=current—armps
substituting

90 x 1,000 R4 230K0 4
R3I=————7 22k} (sée text)
42 ’ [ (] c3
The grid of the pentode should R3 =
be about 16V negative with res- 22 Ct  S2:2kn B
pect to the cathode and so the k0 T&‘,"C SlaLt
triode anode must be arranged to :

Fig. 5 (below): The final circuit which includes the bass and treble tone

controls.

HT+ J00V

be at 74V and this is achieved by

the value assigned to R2 in the 7
diagram. The output pentode acts as a load for the
triode and thus receives all the output developed at
the triode anode. The resistor R1 provides a little
bias for the grid (about 0:5V).

Construction

The wiring diagram of Fig. 2 shows the
simplicity of layout and the only special features
are that the grid connection to pin 1 of the valve-
holder should be made as short as possible and
that C1 must not be too close to the resistor R1 or
there mayv be a risk of impairing the function of
C1 by subjecting the capacitor to a too high
ambient temperature.

The power unit is shown in Fig. 3 and the wiring
diagram for this unit is shown in Fig. 4.

The test voltages as measured on the original,

using a 20,00000/Vmeter, were as follows:

Pin Il 2 3 4 5 6 7 8 9
Voltage H 92 77 0 6-3* 290 300 05 77
¥ =a.c.

The Full Circuit

The full circuit is shown in Fig. 5 and it will be
noted that several additions have been made to the
basic circuit.

Let us consider first the input circuit. The
voltage developed by the pick-up crystal is applied
across the comb nation of R5 and C6 and this net-
work provides some compensation for a crystal
pick-up by providing a litle top cut. R6 is shunted
by C2 and VR2 and, since C2 offers a compara-
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tively low impedance to high frequencies but has
a high impedance to low frequencies, the high
frequency components of the input signal can by-
pass R6.

VR2 controls the degree of this by-pass and is,
therefore, a trcble control. This control provides
*“treble lift . The compensated signal is applicd
to the top of VRI and the slider of this potentio-
meter is taken to the triode grid—VRI1 is the
volume control.

The next network to consider is that comprising
the resistor R4 and the capacitors C3, C4, CS. This
circuit feeds back part of the output signal appear-
ing at the anode of the pentode to the cathode of
the triode, and this has the effect of reducing the
overall gain of the amplifier.

This effect can be simply illustrated if we con-
sider the case when a positive signal is applied to
the triode grid. In this case a negative
going, amplified signal appears at the anode of
the triode and this signal is applied to the
pentode. The resultant amplified signal at the
pentode anode is positive going
and is fed back to the cathodc of
the triode. The triode cathode is
now driven positive causing the
grid to be made more negative
with respect to the cathode, and
this means that the gain of the
triode is reduced.

MC. denotes

Fig. 6: The wiring for
the second circuit.

is made frequency selective we
can make the amplifier have a
high gain to one set of frequen-

Now, if the feedback circuit !\ 1 /:
e
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inadequate and a suitable value will have to be
found by trial and error. In general, however, the
value of R4 should not exceed 1m< nor be less
than 47kQ.

The optimum load for the pentode is 5kQ and
this means that for a 3Q loudspeakcr the transfor-

5,000
——=40:1.
3

Similarly for an 8Q speaker the ratio will be
25:1 and for a 150 speaker 17:1 (nearest
prcferred value).

mer ratio should be:

Construction

The initial stages of the construction follow
that outlined for the basic circuit and Fig. 2 should
bc followed at this stage. When the circuit has
been constructed to the basis of the basic amplifier

il
Screened input
lead from
pick-up

cies whilst at the same time
having a low gain to another
band of frequencies. The frc-
quency selective network is that
R4, C3, C4 and CS.

This network to a greater or lesser degree feeds
back the high frequency component of the input
signal and in this manner the high frequency gain
is reduced providing what is, in effect, a “bass
boost ” in the amplifier.

With the switch S1 in position 1 the capacitors
are all wired in series and therefore there is mini-
mum capacitance in circuit which means that the
degree of treble feedback is low and so position 1
is the position of minimum * bass boost”.

In position 2 C3 is removed from the circuit and
the combined capacitance of C4 and C5 is 400pF
and in this condition a greater degree of high fre-
quency feedback and so more *““ bass boost” is
effectively given.

When the switch is in position 3 only C5 (the
2,000pF capacitor) is in circuit and this results in
all the high and middle frequency signals being
fed-back, and this results in a high degree of
“ bass boost ™.

The resistor R4 has an effect on the degree of
bass boost and it may be found that the range of
‘eontrol offered with the value given for R4 may be

VR1 D VR2
Volume Treble

it should be tested as such using the voltage test
table outlined previously. Fig. 6 shows the wiring
diagram for the complete unit.

The first addition 1s that of VR1, VR2, RS, C2
and C6. The input to this network should be
brought in using screened cable but providing
that all the wiring is kept as short as possible this
is the only screened wire that will be required. The
whole sub-unit is easy to construct and no further
comment will be required here.

The bass-selection switch wiring is carried out
by mounting the components on the switch tags
thus keeping the wiring direct. The switch and its
associated circuitry should be mounted as far
away as possible from the input to prevent insta-
bility due to positive feed-back, and a useful pre-
caution in this respect would be to screen the
switch with a small metal plate.

In conclusion. therefore the author would like
to say that despite the simplicity of construction
the amplifier is capable of some quite excellent
results which may prove a surprise to those used
to the results of more conventional circuitry. [
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END FED AERIALS

THEORY AND PRACTICE

S the author has several acres available for
Aaerials. it is natural that many end fed wires

have been tried. This type of aerial is simple
and can work effectively on several bands. It is
hoped the details following will be of use
especially to those who are awaiting their trans-
mitting licences, and wondering what kind of aerial
to erect.

With an end fed aerial, the transmitter end is
usually supported at the house. The line should be
taken 10 the highest possible point, and is of such
a length that the down-lead is at leasr 2ft. from
the walls for most of its descent, as in Fig. 1. In
many cases the whole aerial can be a single, uncut
wire. Its length is made up by the horizontal top,
down-lead, and connection to the transmitter or
tuner. That is, from A to B in

Advantages of the end fed
aerial may be summarised
briefly—the same aerial may be
used on all bands, the length is

by F. G. Rayer
G3OGR

Fig. 1.
Only one other support is
required, again as high as can

not critical, it is inexpensive i
and often easily erected, and may provide
some gain over a dipole, on the h.f. bands.

Its main disadvantages are an increase in
receiver static when conditions are poor, and its
tendency to cause TV interference, especially
when incorrectly coupled to the transmitter. With
correct coupling, TVI should not be exceptionally
troublesome.

Materials

Hard drawn 14 gauge copper wire is generally
used, and may be obtained in .any suitable length.
Enamelled wire is preferable, to reduce the surface
losses eventually likely from oxidization of bare
wire. Stranded 7/26 wire, with weatherproof
covering is available in coils up to 100ft. The 7/26
wire is chcaper and lighter than 14G. and no
reduction in aerial efficicncy was apparent when it
was used. Necessary joints were made by twisting
the wire together for about 2in., soldering, and
painting with bitumen.

One 3in. ribbed glass insulator can be used at
each support point. or a pair. if available. The
polythene line sold for aerial erection is ideal
between insulators and supports, though any thin
strong cord, for outdoor use, would be suitable.

-3

be arranged. It may be possible
to take a line to another building, or to a tree, or
to a pole fitted vertically in a trec, or attached to a
building. Or a 6ft. 4in, x 4in. or similar post may
be shel in the ground, and the pole may be bolted
to this.

If the line is run through a spare insulator
attached to the top of the pole, it will be casy to
raisec or lower the aerial, or adjust its tznsion.

Harmonic Working

The lowest frequency at which the aerial is a
t-wave long is its fundamental frequency, and
multiples of this frequency are harmonics. In
Fig. 2, the aerial is a {-wave long for 40 metres.
Current is nearly zero at each end, and reaches a
maximum in the centre. Voltage is at a maximum
at cach end. and low in the centre.

If the acrial werce used for 20m. it would
accommodate two 4-waves. as at B, If used on
10m, the length would be four $-waves, as at C.
The length of wire for a 4-wave aeriul may be
found from the following. the result being in feet:

468

Frequency in Mc/s.

The lengths thus found are
0-95 of a 4-wave in free space,

Aerial

e g

“Ribbed insulators

Pole or other support

Tuner or
transmitter

Fig. 1: Typical end-fed aerial system.

to allow for end cffects. A.length
near the centre of an amateur
band is sufficiently accurate for
the whole band. Suitable {-wave
lengths are:

1-8Mc’s band 246ft.

3-5Mcs 128ft.

7Mc's v .. 664ft.
14Mc s B 33ft.
21Mc’s - 22ft.
10Mc/s 0 . H6gft.
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When the aerial is operated upon harmonics,
end effects only apply to one i-wave. As a result,
the aerial length is more nearly that of the number
of i-waves in free space. For harmonic working,
the length is easily calculated as follows:

492 X (No. of {-waves — 0:05)

Frequency in Mc/s

As example, suppose an aerial is four 1-waves
at 21-:2Mc/s. The length is:
492 (4 — 0:05) -

212

=91.7ft.

—

. Feed Impedance

If the aerjal is a $-wave long, or any multiple of
4-waves, as in A, B or C, Fig. 2, high voltage but
low current will be present at the end connected to
the transmitter or tuner. The feed point (end) will
thus be at high impedance. The actual impedance
can easily be 1,000¢}, or higher.

Should the aerial be only long enough to be a
}-wave, as at A in Fig. 3, low voltages but high
currents will be present at the transmitter end,
which will thus be low impedance. In these
circumstances, the feed point impedance may be
50Q or even less.

When the aerial is some intermediate length,
such as at B in Fig. 3, its feed point impedance will
also be some intermediate figure. The feed impe-
dance will also be of some intermediate value when
the aerial does not accommodate an exact number
of }-waves, at some harmonic frequency, as at C
in Fig. 3,

It is thus apparent that provision must be made
at the transmitter to operate into a wide range of
impedances. This can be done by using a pi-output
tank circuit, or an aerial tuner. The latter is often
preferable, because it allows the whole aerial
system to be tuned to resonance, and helps
suppress TVL

Aerlal Lengths

Methods of calculating the length for funda-
mental and harmonic use have been given. The
length of the aerial will also help influence the
gain (if any) which the end fed aerial will have
over an ordinary }-wave dipole.

Current

Low impedance.
a (A) 14 wave aerial

(B) Approx. 3g wave aerial
7\ €) 7 wave aerial
——

Fig. 3t Current in odd-length aerials

August, 1964

Current

(A) 7Mc/s (40m) .

2 O,

Went
(B) 14Mcfs (20m) S~

Current/—bf\
~___

PN

(€) 28Mc/fs (10m)

Fig. 2: Fundamental and harmonic operation, showing
distribution of current and voltage.

When the aerial is sufficiently long to accommo-
date a number of }-waves, the strength of the
signal radiated is increased in some directions. The
power gain, for aerials of several i-wave lengths
long, is approximately as follows:

No, of }-waves Gain in dB
4 1-5
6 2-3
8 3-2
10 42
12 5

As example, suppose the aerial is 138ft. long.
This could be used as a }-wave on 160, and a
3-wave on 80m. It would be two }-waves on 40.
On 20m. it would be four {-waves, with 1-5dB gain
over a dipole. On 15m. it would be six 4-waves,
with about 2-3dB gain, and on the 10m. band it
would be eight l-waves, with a gain of just over
3dB.

When the aerial is fairly long, useful gain is
obtained. It is generally found that the aerial is
also a good radiator in other directions, For
general purposes, lengths between about 90ft. and
246ft. have all been found effective. The directivity
and increased gain are most likely wanted on the
14 and 21Mc/s bands, and suitable lengths for
these are as follows:

14Mc/s Two {-waves, 68ft. Three J-waves,
103ft, Four f-waves, 138ft. Six }-waves, 207ft,

2I1Mc/s Two {-waves, 45ift. Three {-waves, 68ft.
Four f-waves, 913ft. Six {-waves, 137ft.

Some lengths will be a multiple of 1-waves on
several or all bands. For example, 138ft. is suitable
for 3-5, 7, 14, 21 and 28Mc/s. In experiments
between G30OGR and Capetown. reliable contact
was maintained with an aerial six %-waves long,
when attempts to cover this distance with a dipole
had failed. When space is limited, 68ft. is useful
for 7, 14, 21 and 28Mc/s bands.

Intermediate, add lengths can be worked success-
fully provided the method of feeding the aerial is
adjusted to suit. This is best done by using an
acrial tuner. It is then not even necessary that the
length is known, though this information can be
useful. :
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Directivity . e

When the aerial is about %-wavié long at the

working frequency, there is little directivity,
though radiation is best at right angles to the wire.
When the wire is two 4-waves long, strongest radia-
tion is at about 54 degrees to the aerial. For three
}-waves. the best radiation is at about 44 degrees
to the.wire, and for four 4-waves the angle is about
36 degrees. The angle is about 28 degrees for six
J-waves, and 17 to 18 degrees for eight }-waves.

It will be seen that radiation is more and more
nearly in line with the wire, as the number of
J-waves is increased. For example, the 138ft.
aerial would have lobes at 54 degrees on 7Mc/s,
36 degrees on 14Mc/s and 28 degrees on 21Mc/s.

This increased radiation may be pictured as a

cone extending away from the ends of the wire,

and the angles given are for'radiation at approxi-
mately horizontal levels. At angles above and
below the horizontal, the radiation is more nearly
in line with the wire, when plotted on a map.

The aerial can thus give good coverage in
directions other than those favoured by the angles
of the four lobes in a horizontal .plane. In
addition. much of the low angle radiation obtained
is extremely useful for long distance working. If
it is wished to know bearings, these must be taken
from a globe or great circle map.

Fig. 4 shows a wire four i-waves long, with
main and secondary radiation lobes. If the same
wire were used on one-half the frequency, it would
then be.two i-waves, and the lobes for this are also
shown.

Aerial Feeding

The down-lead is brought into the house by
means of an insulator or tube, insulation being as
good as possible. A detachable earthing clip, or
earthing switch. may be fitted here.

In some cases the aerial can be fed directly from
the transmitter. If the transmitter has a pi-output
circuit. such as that in Fig. 5. the acrial is taken to
the tank coil at C2., as shown. C2 (usually a 2-gang
or 3-gang 500pF capacitor) is fully closed, and the
tank is tuned to resonance by Cl.

Directional lobes Directional lobes
of aerial ° of aerial
two 1 waves long four Y2 waves long

Petutbadd

.- ~———-

Fig. 4: Directional lobes at 2-waves and four f-waves.
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D
\ HI+
Anode current meter
o RFC
= Tank coil Aerial
—0

N

(2x500pF)

LN

Fig. 5 (above)t Typical pi-output circuit.

Fig. 6 (below): Tuner arrangement for end-fed aerials.

Transmitter <

“Coaxial
cable

LLEY

A 7

Resonance is indicated by a dip in anode
current. as read on the meter. If the anode current
is too low, C2 is opened slightly, and C1 re-tuned,
this being repeated until the valve is drawing its
expected anode current.

If the aerial impedance is very high, C2 will
have to be opened very much, and the voltages
developed will be high! In these conditions, C2
may spark over. If so. an aerial tuner is needed. In
other cases, the setting of C2 for correct louding
may make it impossible to tune the tank to
resonance with Cl. An acrial tuner will also avoid
this.

When C2 is at a relatively low value. as it must
be with a high impedance aerial. harmonics are
more likely to reach the aerial itself. thus causing
TVI. An aerial tuner will then also be of benefit.

If TVI does not arise. and if the transmitter can
be loaded properly by the aerial then the lafter
is directly connected. then Fig. 5 may be used. But
if there is insufficient loading. sparking over, or
other troubles, some kind of aerial tuner is
required.

Tuner

Any ordinary aerial tuner will be suitable. A
circuit is shown in Fig. 6, and may be easily
constructed in a separate case. The coil L1 is tuned
to the operating frequency. For 3:5—28Mc/s. 26
turns of 18<.w.g. wire. on a former 2%in. in dia-
meter and 5in. long (e.g., Eddystone 1050) will be

—continued on page 378
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N recent years the Q-Multiplier circuit has

been widely used as a cheaper and more

flexible method of varying selectivity than the
crystal filter.

Most Q-Multipliers are in the form of an * add-
on” unit employing a single or double triode and
have the advantage of requiring no modification to
the circuit of the receiver with which they are used.
On the other hand, they have the disadvantage
that either room for them has to be found within
the receiver cabinet or an entirely new unit has to
be constructed.

This article describes two extremely cheap Q-
Multiplier units which can be formed by simple
modification to an existing stage of any superhet
receiver and which require an absolute minimum
of additional components. Before discussing the
mew circuits, a word about “Q?”, which is a
measure of the efficiency of a circuit or
;component.

Circuit Iheﬁ‘?ciencles

b If the capacitor C, in the simple oscillatory
<ircuit (Fig. 1) is charged, it will discharge through
the coil L. In doing so, it will produce an e.m.f.
'which tends to charge the capacitor up again. This
having occurred, the capacitor will discharge again
‘and the whole cycle is repeated.

' In theory this oscillation would go on ad
Vinfinitum. 1In practice, of course, it soon dies away

HT.+

H.T.—b

. Fg. I (lefty: A simple oscillatory circuit.
Fg. 2 (right): A simple oscillator. Energy for the anode
circuit is fed back from the coupling coil L2 into the basic
esciliatory * circuit (LI and C) thereby maintaining
continuous oscillation.

A A ----16!5----

470

due to inefliciencies in the coil and the capacitor
and. more particularly, due to the resistance of the

circuit. (This is analogous to the decay of a pendu-
lum swing due to air resistance and friction in the
bearings.)

If the losses in the oscillatory circuit can be
made good, the circuit can in fact be made to
oscillate continuously. Thus a simple oscillator
can be made up as in Fig. 2. A coupling coil from
the anode of the valve being used to feed energy
back into the oscillatory circuit.

Similarly, if a tuned circuit is used in an ampli-
fier it is also subject to losses affecting its perfor-
mance. In theory, the circuit responds only to one

frequency determined by the formula f=——— —,
274/LC
In practice, due to inefficiencies, it allows frequen-
cies either side of the theoretical one to pass
through it. although to a lesser degree. The circuit
has handwidth (i.e. a band of frequencies which
will pass through it) and its response may be
shown graphically as in Fig. 3.

Bandwidth

Some degree of bandwidth in a receiver is, of
course, essential since, owing to its information
content, the received signal occupies a certain
width of the r.f. spectrum. For reception of
musical programmes a tota] bandwidth of 10kc/s
might be regarded as essential. For speech only
this could be much reduced and for c.w. 200c/s
could well be adequate (or, indeed, essential if the
desired signal was adjacent to unwanted powerful
signals). .

Thus, assuming that most receivers have a fairly
wide bandwidth suitable for reception of music.
we sce that this bandwidth can be reduced if
necessary by increasing the efficiency of the tuned
circuits of the receiver (Fig. 3). And we have also
noted that the efficiency of a tuned circuit can be
improved by feeding cnergy back into it, thereby
increasing (or multiplying) its “ Q> value.

The simplest possible Q-multiplier can be
formed, therefore, by connecting a small capacitor
between anode and grid of one of the i.f. ampli-
fier valves of a superhet receiver. Such a modified
stage is shown in Fig. 4. Additional components
are shown dotted.
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MULTIPLIERS

by P.R.LEWIS

o Improving selectivity without a crystal filter ©

The capacitor Cx provides feedback to the grid
circuit and in practice can be formed by a short
length of stiff wire soldered to the anode pin and
bent over towards the grid pin of the valveholder.
If not already present the gain conirol VRI must
be added to provide control over the stage gain
and therefore over the Q multiplication.

In this particular application the stage cannot
be allowed to go into oscillation. (If this happens
it is because the feedback is cancelling out all
losses, the Q is infinite, the bandwidth nil and the
circuit is useless as an amplifier.)

Improving Stability

In practice, therefore, it is desirable to adjust
the feedback so that the circuit only just goes into
oscillation when VR is at the top of its track. It
will be found necessary to keep the gain control
turned well down until the required station has
been accurately tuned. The gain control is then
turned up to a point just below oscillation when
the effective Q is as high as can be obtained with
this simple circuit.

As gain is increased, music or speech will sound
“boxy ", indicating a narrowing bandwidth and
adjacent interference will be much reduced. The
margin between high Q and oscillation with this
basic circuit is very fine, however, and its uses are
therefore limited.

A more stable configuration is shown in Fig. 5,
just a few extra components being necessary to
improve the performance enormously. The main
change is that by substituting two series capacitors
for the original capacitor in the second i.f.t. anode
coil, and earthing their centre point, it is possibie

o
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Fig. 3: Theoretical response of a circuit tuned to 465 kc's
only. The dotted lines show the improvement which might
result if the Q of the circuit is increased.

LFET3

EFE3

LF,
amptfier
Frequency
changer 1
——
b 68 yi CEL L
| oyf].  ag e VRt
<> J‘I R 25m
e 0-1
I‘---
-
: r : S T
AVC.

Fig. 4: A simple Q-muliplier circuit, using capacitor

feedback between output and input tuned circuits, and

incorporated in a typical i.f. stage using an EF93 or

similar variable-u pentode. Additional components are
shown dotted. For value of Cx, see text.

to feed back to the grid circuit only a preportion
of the signal developed across the anode circuit.

This, together with the introduction of a radio
frequency choke, makes for much better control.
The fcedback capacitor Cx is nominally SpF but
should be aajusted as before until the circuit just
goes into oscillation at the top end of VRI.

Note that it is desirable to disconnect the a.g.c.
line and use a straight r.f. valve (EF95) instead of
the original variable u valve, although this latter
is not absolutely necessary.

Fine Tuning Control

An interesting innovation is the tuning capacitor
VCI1, which may be fitted if there is room on the
chassis. This enables the frequency of the tuned
circuit to be varied by +5kc/s from the nominal
465kc/s, thereby permitting investigation of the
passband of the receiver without altering the main
tuning control.

This method is considered to be a more effective
method of finre tuning than the more normal band-
speed control. The receiver may be tuned over an
amateur band with VR1 turned down and the
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position of and interference
between various stations noted.
VR1 can then be turned up to
isolate one transmission and, by
tuning back over the band with
VCI1, previously heard trans-
missions may be picked out in
isolation. If VCI1 is fitted the
lead from it to the anode pin
should be screened.

When this type of modification
is made to the i.f.t. the core will
need to be accurately realigned.
A weak but steady transmission
should be tuned in with VRI1
turned well down. The core
should be adjusted for maximum
signal and then VR1 gradually
turned up, adjusting the core all
the time. The most important
thing to check whilst doing this
is that the original transmission
is retained since, with the
increasing Q multiplication, it is
very easy to move on to another
transmission.

Finally, Fig. 6 illustrates
another type of feedback
arrangement in which alterations
are made to the input circuit of
the. stage. Once again a.g.c. is
disconnected from the stage and
a straight r.f. valve used.

This type of amplifier provides a very stable
the margin between high Q and
oscillation is not so critical as in the other circuits.

system (i.e.

Once VR1 has been set to its

position the circuit is not likely to go into oscilla-

tion spontaneously).
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HT. 4+

T

CEIIR 4/ (-1~ 265 kjs — —— N
Cx 310pF 100pF
I
. I\
"4
Frequency
changer EFS5
L.F. amplifier
——— R3
- 3.%1, I3 | 200n
C5
0'1]JE- VR1
25!
KQ:
HT.=

Fig. 6: An i.f. stage modified to form a high stability low gain Q-multiplier
unit, The stage is operated as a cathode follower and a portion of the
output is fed back via VRI to the input tuned circuit.

highest possible

*“ Q™ multiplications of over 150 are obtainable
(i.e. the Q of the stage may be 15,000), the only
disadvantage being that the stage gain is less than
unity. The circuit is thus best incorporated into
a multi-stage receiver, in which case the modified

stage should be the earliest possible one after the

HT.+

r e
; J_: To
' next
. stage
' '
'
- ez ]-==a9 I ] =emC2y N aee-
1FT1
Frequency
changer
L H.T.—

[

- Fig; 5: An i.f. stage modified to form a Q-multiplier unit, feedback being
-, by capacitor Cx from output to input tuned circuits. Values of VCI, C3
- and C4 are calculated on the assumption that the original i.f.t. capacitor

was 100pF. If VCI is not fitted,

C3 and C4 should both be 200pF.
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front end.

Mechanical Construction

It should be bhorne in mind
that in both the circuits of Figs.
5 and 6 the object is to achieve
a carefully controlled feedback
of energy. Therefore precau-
tions must be taken to prevent
unwanted feedback.

The two series capacitors
replacing  the original i.f.t.
capacitor must be situated in the
can. The tuning capacitor should
be screened if possible and, as
mentioned in Fig. 5, the lead
from VCI to anode should be
shielded.

In Fig. 6 the leads from the
centre point of the capacitors C3
and C4 to VCI, from VC1 to
VRI1 and from VRI1 to the valve

cathode pin should all be
screened, as should the input
lead to the grid. VRI1 itself

should be shielded or, if in metal
case, the case back should be
earthed.
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VIBRATO

PRODUCING THE TRUE
FOR ELECTRICAL

MUSICAL
INSTRUMENTS

EFFECT

- BY J. HOLDEN

ANY of us who enjoy the fascinating pastime
WI of electronic music have many times wished

for a simple device that would produce a
true vibrato and not, as is so often found in pub-
lished circuits, amplitude modulated tremolo
which is to say the least disappointing.

It is well known that the most successful vibrato
to date is the Hammond Line Vibrato, which, of
course, is used on the Hammond organs, and is
accepted by most organists to be the most out-
standing feature of these instruments. In fact,
records made on the old organs which had ampli-
tude modulated tremulants sound *thin” and
artificial.

The Line Vibrato consists of a complicated
electronic circuit comprising many chokes and a
large number of capacitors, also a high-precision
scanner which would be practically impossible to
duplicate without special tools.

The following circuit effectively does the same
job as the above, but only requires the ordinary
parts that are found in most junk boxes. It consists
of an inter-valve transformer with centre-tapped
secondary, ratio approximately 1:3 primary to
secondary—Fig. 1(a).

The centre tap of the secondary in conjunction
with a 50k resistor is the output to main ampli-
fier, and should be followed with not less than a
potentiometer of Im(). One side of the secondary
is connected to earth through a 500kQ resistor.

The other side of the secondary is connected to
earth through a variable capacitor of approx.
0-:001uF; this is made up of two sections of a
tuning gang of 500pF per section, the two sections
being connected in parallel.

This variable capacitor is driven by a small
electric motor at approximately S-7 revs. per
second; this causes the signal to be effective across
firstly one half of secondary, and then as the gang
attains its maximum capacitance the signal is
effective across the section connected to this
capacitor.

Now it will be seen from the above, without
going into the matter too technically, that we have
obtained a phase change which at its maximum is
nearly 180°. A change in phase is heard by the
listener as a change in frequency so long as the
phase is constantly changing.

The idea of phase change vibrato is not new and
various devices have been published, but all have
used valve methods of changing the phase which
always results in a “thumping” sound being
added to the original signal: all the above devices
are fitted with filters to remove this “ thump ”. but
in doing so the signal has to be very much attenu-
ated at the lower end with the result that the final
sound is poor. )

The system we are discussing requires no filters

whatsoever and the frequency range is entirely
dependent on the quality of the transformer. It
must be stated at this point that the same effect of
phase change can be obtained by replacing the
fixed S00k{) resistor with one of the new light
sensitive variable resistances, such as ORP60
cadmium sulphide cell. In this case the variable
capacitor is replaced by a fixed capacitor of
0:001 nF—Fig. 1{Db).

The change of resistance is brought about by
cutting oft and on the light from a small dial bulb
placed in front of the sensitive portion of the
ORP60. This can bc done by a piece of suitably
shaped card rotated by a small motor.

HT+2 sov§

7
HT 4250V
|
ct. Output
50k
ORPE&0O
Q001 Interrupted
(8) HF light ray

» Z

Fig. I (a) and (b): The two versions of the circuit required
for producing a true vibrato effect.

Both methods have been tried out for long
periods with complete success and no fault has
been found whatsoever, both on the writer's own
home-made organ and a commercial model, viz,
Polychord.

The variable capacitor used is the type fitted to
most all-dry portables, but must be of construc-
tion that will allow the vanes to complete the full
circle: the small picce of paxolin which 1s fitted to
the ends of the vanes has to be carefully removed.
Do try not to distort either the moving or fixed
vanes,
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the frustration of seeing his laboriously built

equipment disparaged because—in the words
of the critic—it has ** an amateur finish ”. Useless
to argue that you are getting umpteen distortion-
less decibels if the distaff side has sniffed: * All
those wires and things! ” The only answer would
seem to be a course on basic carpentry, followed
by a study of polishing techniques.

There is no need to be discouraged; nor is it
necessary to take such drastic steps. The amount
of carpentry that the radio enthusiast needs to
undertake will be quite small. This is not the place
to discuss it at any great length. For any reader
who wishes to follow the subject further, a regular
subscription to Practical Householder is to be
recommended. We are more concerned, at this
point, with the art of the * finishing touch ™.

Whether one is merely repairing the damage
from a careless cigarette or polishing and finishing
a complete set of equipment enclosures, there are
some basic factors to consider. First, the method
of work is determined by the material.

I }VERY home constructor must have suffered

WOOD CABINETS

Most cabinet work is carried out in wood—
which is rather like saying that every day is a
weekday except Sunday! But there are many types
of timber, and each type has its peculiarities.
Moreover, the very many veneer and artificial
finishes available at present give a bewildering
choice to the constructor. Much depends on the
required appearance of the piece of furniture we
are building to house our electronic dreamchild.

Colour

The simple and obvious answer would seem to
be a wood finish left in its natural colour—a trend
that has had a recent renewal of life in furniture.
_But even this has its drawbacks. No timber remains
indefinitely the same colour as when it is first cut.
There is a gradual darkening with exposure to
light, and as this is a chemical change, the type of
finish that protects the wood will not prevent this
natural tendency.

Any finish will tend to darken the wood slightly;
" a point that must be remembered when matching
pieces. Whilst it is possible to bleach, it is by no
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finishing e renovating e repairing

wood e  plastics

means simple, either to carry out, or control. Far
better to begin with a blonde wood, such as birch,
in the first instance.

If it is intended to paint or enamel a piece of
timber, to obtain the necessary match or to provide
a certain decorative effect, the softwoods are best
choices. Fir plywood or knotty pine is a common
choice.

Preparation

Whatever the material, the first essential is its
preparation. Too often, a neglect of this important
phase of the work can spoil a finished job, and-
there’s no way of overcoming the fault except to
strip down and start all over.

Smoothing

The first thing is to plane and rub down the
surface until it is smooth. Remember that the small
groove or excrescence becomes alarmingly visible
after the decorative finish is applied. This can be
very noticeable if a high-gloss finish is used, and
is the reason that some people advocate the use of
solid core plywood instead of the cheaper veneer-
cored types, which may have more of a tendency
for face veneers to transfer surface ripples from
the core veneers.

If a plane is used for preliminary work. a very
sharp iron and a smooth setting are required, so
that by sighting along the bottom of the plane,
only the merest whisker of iron protrudes. Finish-
ing edges with a plane, especially the edges of
some plywoods, can be difficult.

A right-angle block sander can be made, as
shown in Fig. 1, which takes away some of the
anxiety. Two blocks of wood are fastened at right-
angles by shelf brackets, so that a space sufficient
to take a medium grade sandpaper is left between
the upper edge of the vertical block and the lower
face of the horizontal block. The latter is fixed to
the bracket so that it overlaps an inch or so.

The glass-paper is fastened as shown, and the
device allows good edges to be rubbed down
without the chipping and scarring that often results
from inexpert use of a plane.

When sandpapering. use a coarse grade. followed
by a finer grade, clearing dust with a fine brush
between sanding operations. (Grades of sandpaper
vary according to coarseness of abrasive surface—
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the lower the number, the finer the
particles. Normal grade for this work
would be No. 2 medium for preliminary

work. finishing with 0 or 00). The softer
the wood, the finer the paper.
Rubbing down of plane surfaces

should be done with the grain—usually
along the length of a piece of timber.
The easiest method of rubbing by hand
is to wrap the glasspaper around a
wooden block. Cork is an excellent base
material for this work, having just that
amount of “give” that helps toward a
satiny finish.

Power Tools

Nowadays the handyman has a battery
of powered tools at his disposal, and
sandpapering can be less of a chore. But
it should be stressed that some machines
arc quite unsuitable for dclicate finishing.

A rotary sander, for example, must operate {or
part of its travel across the grain of the wood, and
this is not advisable for the kind of work we are
considering. Where there are ridges, mouldings,
etc., it is always better to fashion a block to fit the
;hape of the moulding and rub down patiently by

and.

The importance of this rubbing down—and the
next point to be mentioned—cannot be too
strongly emphasised. A good finish will not be
obtained unless the basic material is quite smooth.

Small Flaws

If there are small flaws, cracks or crevices, these
should be filled. Large holes can be stopped with
a putty filler, or one of the water-mix powders on
sale for plaster-filling, or with plastic wood.

A point to note is that putty has a linseed oil
base. The oil will soak into the wood as the putty
dries out and the stopping shrinks. Similarly, the
powder mixtures dry and shrink, and being softer
than the basic material will tend to drag from the
stopping when re-sanded, leaving a noticeable
blemish.

Best method of preparation is to impress ‘he
stopping firmly, lcaving it proud of the main
surface, allowing it to dry (the plaster-of-paris
mixtures and the newer polymer preparations dry
out very quickly—too quickly, as one finds when
too much is mixed at one time!) After this, the
protruding surface of the stopping is cut down to
the level of the wood, and the whole surface sand-
papered until no difference can be felt to the level.

If the hole to be stopped is fairly big, or a
crack deep, it may be necessary to make two or
three stoppings, or the outer skin of the material
used for the stopping hardens, preventing the
softer inner core from drying out.

This is similar to the filling carried out to cven
the roughness of hardwood finishes, preparatory
to staining and polishing. Depending on the type
of timber, and the direction of cut that gives it
the characteristic grain, the amount of rubbing
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Fig. I: Rubbing block for sand-papering edges of timber.
Note gap between blocks to permit easy replacement of
glass-paper.

down that cun be done will vary. Before taking
this operation too far, it is necessary tp decide on
colouring and type of finish.

Basic Methods

There are three principal methods of finishing
a hardwood surface: oil polishing, french polish-
ing and wax polishing. Unless it is required to
keep the natural colour of the wood, perhaps pro-
tecting it with a clear varnish or a french polish
alone, a stain will first be worked into the wood.

It ts often necessary to mach this colouring very
carefully, and the choice of stain depends upon
the wood, as well as the effect that is being striven
after. Although there are three types of stain
available (alcohol, water and oil-tased) it is
usually the last two which find most popular
employment by the amateur.

In general, oil stains do not penetrate the wood
as readily as water stains.. On a hard, or close-
grained wood, water stain may be guicker and
easier to use, whereas on soft woods, such as pine
or fir. oil stains may be easier to control for colour
matching.

Water stains are usually supplied as crystals, .
mixed as you require, but oil-based. or naptha-
based stains are more often ready mixed. A cheap
water stain can be made by dissolving crystals of
potassium permanganate in water.

Using a water stain requires patience. A little is
applied at a time. until the shade you require has
been achieved. Application tends to raise the grain
of the wood. and it is often necessary to rub down
again after it has been used.

Oil stain is laid on fairly quickly with a well
Joaded brush. to cover the whole work, then sur-
plus stain wiped off until the right shade is
obtained. If the wood is porous, it will be
necessary to wipe off fairly quickly to keep the
tone even, especially on a surface of any
appreciable area. )

Care must be taken when staining the end grain
of a workpiece. as this is more porous, and will
soak up the stain more quickly, resulting in a
darker finish.
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Grain Filling

The next stage, after staining, is the filling of
the grain, A patent fuler can be used, and is per-
haps a better method for small surfaces, but if a
larger amount is required, a powder plaster filler
can be mixed as required. The dampening agent
for light-coloured surfaces could be linseed oil,
or a stain of the same colour as the prepared
surface. g

After staining, and before filling, the surface
should be rubbed down with a fine glass-paper.
The object of filling is to level off the ridge-like
irregularities of the grain, and thus the filler should
be applied with a pad of rough cloth across the
grain.

The usual method is to begin lightly, over a
small area, working until the powder of the filler
is used up, recharging the pad until the surface is
covered, then going back over the surface in small
sections with a circular movement.

As the filler commences to dry, change to a dry
pad and wipe all surplus powder from across the
grain and at edges and in crevices. After the filler
is completcly hard—usually an overnight process,
even for the quick-drying preparations—the
surface can be wiped over with a pad moistened
in linseed oil.

This should be done lightly, so as to just form a
seal on the surface, combining with the powder
filler. Again, leave the work to dry, then rub
down with a fine glass-paper, or a worn piece of
O-grade, finally dusting to remove all loose
particles of filler.

Oil Polishing

0il polishing is simple to carry out, but it does

take time. It is absolutely vital that the work be
left undisturbed between rubbings.

, The oil used is raw linseed oil, and it is worked
well into the wood by a soft cloth with a firm
surface, varying the direction of movement of the
pad as the surface is covered. Between polishings,
the surface may be rubbed down with a soft brush
to burnish it slightly. Heating the oil a little
improves the penetration.

The finish is attractively *‘deep”, without the
high surface shine of a hard polish, and re-oiling
every six months or so is all that is needed to
maintain the work.

French Polishing

French polishing is a different proposition, and
the beginner would be well advised to practice on
spare pieces of timber before committing himself
to the precious cabinet he has constructed. The
work is. prepared in the same way as before, with
the , filling done after staining and the surface
rubbed down with a fine-grade glass-paper.

There are four kinds of French polish in general
use, and different qualities of these polishes. The
gfpcs are determined by the shellac used as a base,
lissolved in methylated spirit. The preparations

August, 1964

ready bottled are in the right proportions, but the
professional prefers to mix his own. The following
notes are intended only as a guide for the con-
structor who wishes to experiment.

Finishes

Garnet polish has a rich, greenish-brown colour.
It is normally used on dark woods, but may be
employed to darken the colour of a piece—
although this needs some experience to achieve
both a quality finish and a colour match. Six
ounces of garnet shellac dissolved in a pint of
methylated spirit gives the correct proportion.

Button polish is not quite so dark, having a
golden-brown finish, suitable for meduim colour
woods. It has a slightly cloudy appearance and is
rather harder than the other types. Six ounces to
one pint.

Orange polisl; may be used on lightly stained or
unstained woods, the latter method giving a pale
yellow finish. Again, six ounces to a pint of spirit.

White polish is almost colourless, and can be
used on unstained woods, or where it is necessary
to preserve the lightness of tone. Eight ounces of
bleached shellac are dissolved in a pint of spirit.

The four kinds may be mixed to give inter-
mediate tones. The shellac should be put in a bottle
containing the required amount of spirit, tightly
corked, and left for several days to dissolve, with
an occasional vigorous shaking to help things
along. Because of its highly volatile nature, the
usual precautions against fire must be taken and
the bottle should always be tightly corked.

It is a good idea to groove a cork as in Fig. 2,
and substitute this for the stopper when working.
This allows a better control of the amount being
poured, and limits evaporation. A further precau-
tion is to keep the work well away from any dust.

If possible, work in a warm dry room, where
there is likely to be no disturbance: and if it is
possible to place the work in front of a window,
the bringing-up of the surface can best be gauged.

Fadding

First step is * fadding ” with a pear-shaped pad
of wadding—unbleached—prepared by first soak-
ing the wadding in the polish, allowing it to dry,
then making it into the pad shape, pouring just
enough polish on the pad to wet it, without setting
up a drip, tapping off any surplus polish on a sheet
of paper, then applying directly to the wood.

Fadding seals the timber, giving a good founda-
tion, and the pad should be worked evenly and
quickly over the whole surface, with the grain at
first, taking care to overlap the edges so. as to
prevent the building up of light-catching ridges at
later stages of polishing. When the first rubbing
has dried and hardened,. it should be sanded-down
with a grade-O glass-paper, then well dusted.

This operation should be repeated several times,
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ToP QUALITY—LOW cosT /& R G\ AMATEUR RADIO EQUIPMENT
A AAanr

BUILD YOUR SHORT WAVE STATION WITH CODAR-KITS.
CR 66 COMMUNICATIONS | % P.R. 30 R.F. PRESELECTOR %

REC E I v E R I Frequency range 1.5-30 Mc/s. Substantially improvesthe perform-
ance of any superhet receiver.
| G4HZ writes I am

THE FINEST ! = o
delighted with it, it improves my
SUPERHET Eddystone 640 in all respects.
KIT EVER The diflerence with the Pre-
OFFERED selector s fontastic. @ weak

signal on |5 metres about S2
changed to S8. On the L.F.
Bands, unwanted noise and
mush is cut out.

G3RIA writes . . . The results
i contunction with my Eddy-
stone 888 agre amazing. Signals are twice as stromg with much
higher signal/noise ratio. A first-class product well worth the maney.
The P.R.30 uses EFI83 Frame Grid R.F. Amplifier and provides
up to 20 dB gain. Features include vernier tuning, gain control,
selector switch for etther dipole or end fed antenna. External
power supplies fobtainable irom Rx). Smar: styling in grey and
biack. Compiete, READY BUILT, with ali piugs, czble.

Now available in two models.

P.R. 30 for external power supplies 180-250 volts H.T., 6.3 volts

Hundreds of testimoni-
als {can be seen at our
offices) prove this
highly sensitive top
quality receiver to be
the finest value ever offered. No technical knowledge or equip-
ment is required. Assembled Coil Unit and I.F. Transformers are
factory atigned. Frequency range 540 Kc/s to 30 Mcss in 4
bandswitched ranges. Separate Electrical Bandspread. Regenera-
tive |.F. stage jor maximum gain and B.F.O. Pane! aerial trimmer.
AVC, Standby, Speaker switches. 3 watts output .or 2-3 ohm
external speaker. Valve line-up: ECH8! FBF89 FCC3I, EL84,
EZ80, EMB4. Tuning indicator. Modern styhing in Silver Grey
Cabinet 16 x 64 x 8% in.

Complete Kit, |7-page Instruction Manual...... £19. 2.6 3 amp. L.T. {(obtainable trom receiver). I
Ready BUilt ..o.ocvviiiniiiicciiciinnnnninns £21.42.% o1 Carr. 316
"S" Meter Model Kit L €20, 2.6 P.R.30X self powered with internal power supply for 200-250
Ready Built £23.15.0 volt A.C. Will provide 200 volts up to 25 mA and 6.3 volts

- I | amp. for other accessories. £7
Carriage on all models /-, H.P. Terms available on request. e4=e ™ Carr. 2/6

CODAR-KIT CR 45 MAINS T.R.F. SHORT WAVE RECEIVER

World-wide short wave reception, North-South America, India, Russia, Far East, Australia,
amateurs, shipping, etc.

Separate electrical bandspread.

Three slow motion vernier drives.

Low loss polystyrene plug-in coils, factory aligned.

Dials calibrated in frequencies and degrees.

Power output 3 watts for 2/3 ohm speaker,

VYalve line-up: ECC81/EL84/EZ80.

Front Panel silver and Black, control knobs Grey.

Provision for panel! phone jack.

Superb modern styling and Top quality components throughout. Complete CR 45 CODAR-KIT, with valves £7 5 0
and 3 Coils, 10-28, 25-75, 60-176 metres. Instruction Manual | pages, iess Cabinet o2 ¥ Carr. 4/6
CR 45 Cabinet Silver Grey 12 x 5} x 7in. with sliding door for easy coil ehanging and detachable louvred rear panel 28,6

Instruction Manual only 4/- post free. Extra coils 4’9 each.
* CAN BE SUPPLIED READY BUILT PRICE ON REQUEST.

% IT'S HERE! CODAR A.T.5 12 WATT 2 BAND MINIATURE
TRANSMITTER
“THE tiny TX with the BIG voice”

The CODAR A.T.5 is the newest, most compact Tx for fixed or mobile use on
160/80 metres.

CHECK THESE OUTSTANDING FEATURES—

High stability new type calibrated V.F.O. 1.8-2,0 Mc/s and 3.5-3.8 Mc/s (up to
4 Mc/s export).

Low loss air-spaced CODAR-Coil Pi-net output.

P.A. Plate current meter, plus neon indicator.

Plate/screen modulation. AM/CW switch and panel key jack.

Plug changeover for 6 or 2 volt heater supply.

Small and smart for XYL appeal. Grey cabinet only 84in. wide, Sin. deep, 4in. high.
Base area is less than this page ! Front pane! Black and Satin silver, grey and
chrome control knobs.

o b o o4 2k 4

Complete, Ready Built, Delivery July....cccovrvmriiiriviiiiiniiiiirieniirrisirnrerarrnnsns £ I 6 |o 0

* ¥ Carr. 4/-
Matching power suppty unit for 200-250 volts A.C. with Standby/Net/Transmit and aerial changeover £8
switching, stabilised V F.O. cupply, neon standby/transmit indicator. . Carr. 5/«

12 volt mobile power supply available shortly.

CODAR-KITS are famous for PEAK PERFORMANCE, EASY TO FOLLOW INSTRUCTIONS, CLEAR PICTORIAL
DIAGRAMS Some of the Top Quality names who supply material for CODAR-KITS ... MULLARD, BRIMAR, JACK.
SON, DENCO, ELECTRONIQUES, THORN, A.E.l. etc. . .. only the best is good enough for the high CODAR stan-
dards which make complete success certain. 6d in stamps brings illustrated ieaflets

CODAR RADIO COMPANY

BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX
G3IRE CANADA: CODAR RADIO OF CANADA, TWEED, ONT. G3HG®@
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STEP BY STEP

Enthusiasts cverywhere are discovering the Radionic
approach to radio building—and finding it an ideal ins-
tructional medium. A vast varicty of radio and electronic
circuits ¢an be built and rebuilt even by novices with this
exciting new system. With Radionic, you build and tearn
at the same time. Colour-coded components and brass
connecting strip are simply bolted to a transparent panel . ..
there’s no soldering whatever. Battery operated; no danger.
Well tried circuits and new instruction sheets enable
complicated transistor sets to be built with ease. Brilliant
results, Already adopted by numerous Universitics,
Technical Colleges and schools; selected by the Council of
Industrial D=sign; Featured in Radio and T.V. Broadcasts.
Radionic—the modern approach to radio building.

Radionic Products

Limited, Stephenson

Way,
Three Bridges, Crawley, Sussex. Tel: Crawley 28700

|
|

Designed for the electronics age .

PRIMAX and PRIMA XA solder guns

PRIMAX
W SPOTLIGHT

86/8d e»

PRIMAXA
100W SPOTLIGHT

112/8d o,

nwZCO xmMOron —HIO-r-0wwn

Distributed by & KEMPNER LTD.

29 PADDINGTON ST., LONDON, W.1. Tel: HUNter 0755

EXPRESS ELECTRONICS
32 SOUTH END CROYDON SURREY

TEL. CRO 9186
VALVES

NEW TESTED AND GUARANTEED
FOR THREE MONTHS

101 5/6/8BEA  7/-|12AU7 8/9|DHL50 10/- 5/6/PL83 7/
103 7/6(6BHA  5/9(12AX7 6/9(DK9L 5/6 9/6'PV3  8/8
1C3 7/8/BJ6  5/9 \2BE6 4/6/ DK /6 8/
TEL Ti8lewnry 8/ 12BIT 10/6|HLg:  5/8 10/- PYS2  7/8
L¥3 2/-6BWH  8/8 12KSGTI1/-/DLY4  6/- 7/6/PY83 /8
1°DL 3/6[6BW7 %=1 c.l 216/ DLYs 7B 10/- R19 5/8
14D9  5/85p2  4/- ] 4/8 Enul 4= aiiEaan -
WL T8kpre 4 BAS 90 Encar 716 i edll
IP10 578/ 10 o0 194Q5 9/6 EBFS0 8/8 8/~ liser 718
[T el 1" 25L6GT 5[+ wocsl  af 6/ 1776 8
1IR3 5/9(8KTG 516 500 g i gfp 96 Li8 5l
185 5/6/9K8G 8/~ 3011 7/8|pcess e/p KT3IC 6/- UlAT 5’3
1T 28076 5/8[55 66 776 wccst gjg KThs 1378 pEULL 818
1U3 5/6/68L7GT 6/-35Ws 878 ECURS  7/8 |NIT 5/8/urs1 816
3Q4 5/6|6SN7GT 7/8 3574671 8/- pCFgo 6/8|N18 58/ L4L 88
84 5/8:6v6G  7/8/5768 /8 CFs2  7/6 (N 19 6/-Uvil 76
3ve 8/-lix4 5/- K0 8/- ECH42 9)-|N709 -lwaT 9)-
5Y3GT 6/6/6X5G 5/9 DAT9L 5/6 ECH8L 10/- PCCS4  7/6lwis  4/6
574G 6/6|7vy @/- DAF96 7/8 FCL8&) 8/8 PCF80 Ti8 W 142 8/6
6AKS  5/6,8D3 4/- DF91  2/- KCL82 7/8|PCF82  7/6/x17 5/6
6AL> 4/~ 9D7 9/6 DFY6  7/8/Ek4L  9/-|PCL82 8/9/X142  9/-
6AM6  4/-12AD6 7/@ D176 7/8 EF80 8- [PCL84 5/9:X150  9/-
6AT6  5/- 12AH8 10/- DH77  6/- EF88  8/- |PL31  9/8/277 4/-
6BA6  5/-12AT7 4/- DHI42 8/8/EF91  4/-|PLs2  7/-1ZD17  5/6
ASK FOR RESISTOR AND CAPACITOR COLOUR CODE

FREE WITH EVERY PURCHASE

High Stability Resistors $4W 5% 500 to 1M, 9d. Midget Ceramics 500 v.. 8d.
Coax. Super Quality lin., 6d. yd Plugs 9d. Sockets 9d. Silicon H.T. Reots.
250 v. 300 mA lin. x ‘l . 8/8, Contaet Cooled 250 v. 50 mA, 6/8. 85
NEW TRANSISTORS BY MULLARD. OC19, OC26, OCE6, 25/-; .
8/-; OC70, 8(-; OC71, B/-: OCTY, 6/-; OC72 Matched pair, 12/-; 0074. 0C75.
0078 7/6; OCS81, 8/-; OC81 Matched pair, 12/-; 0C170, OC171, 7/6,
ALVES MATCHED IN PA[RS
FL34, 27/6, EL84, 15/-, N709, 15/-, 6V6G. 15/-, 6BWA. 14/ per pair.
Pull 0.P. Transformer for above 3;15 Q. 14/8.
30. 24/6. Baker's
Model. £7.7.0.

Purh-

. & P.1/6. Llin. P.M. 8peakern
Btereo

12in. 15Q 13W stalwart. £5.5.0. 12in.

“Belhurst™”

SETS OF VALVES
NKS1, DFoL nArm DL92or DL94. ..

1R3. 1T4, 1 a'aeu or 3y,
Postage and packing Gd

www americanradiohistorv com


www.americanradiohistory.com

August, 1964

building up the base of protective polish. The
spirit dries out in a few minutes.

Next step is to oil the pad with either a white
mineral oil for light pieces or boiled linseed oil
for darker wood. Only a small amount of oil is
applied to the work surface to act as a lubricant,
while the polish is used to dampen the pad as
before.

As the pad becomes dry, recharge with oil, work-
ing always with small amounts, and covering the
whole surface with a sweeping figure-of-eight
movement, and the edges with small, regular
circles or loops, so that the whole work is covered
evenly. Fig. 2 a and b.

When this operation is concluded, view the sur-
face toward the light to make sure that no irregu-
larities remain. Then leave to harden and rub

(c)

Fig. 2: Rubbing movements for polishing: (a) fadding;

(b) loop pattern to cover whole surface, used in latter stages

of fadding and first stages of rubbing—the small outer

loops carry the polish right to the edge; (c) broad, light

sweeps in last stages of rubbing, gradually straightening
as the polish becomes harder.
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down with OO grade glass-paper, carefully remov-
ing all dust with a soft brush.

Bodying

After oiling, * bodying > is carried out; this is a
build-up of several layers of polish, and again, oil
is used to lubricate the rubber, which is made of
a piece of white linen over a pad of unboleached
cotton wool.

First stage of the bodying is a straight back-
wards and forwards movement of the rubber, lift-
ing it cleanly at the ends so as not to scrape the
edges, and using a very light touch. As the surface
begins to gleam, recharge the rubber and change
the directional movements, using long sweeping
loops. Fig. 2c.

Do this several times, after each aperation
leaving the work to harden for 24 hours between
rubbings.

Spiriting-off

The final process is “spiriting-off” with a
rubber half-charged with methylated spirit and
half with polish. This rubber is taken over the
surface in a series of oval movements which
graduate to straight strokes as in Fig. 2c.

Reduce the polish content with each application,
until the last rub is made with a rubber completely
charged with methylated spirit only (but take note:
very lightly charged).

This burnishes the surface. which can be rubbed -
over afterwards with a soft cloth, dusfed with
Vienna chalk.

Wax Polishing

Wax polishing is comparatively simple. A polish
can be bought ready-made, or prepared from a

- mixture of beeswax and turpentine. Dissalve 4oz.

beeswax in 4 pint turpentine, cutting the wax into
thin slivers and allowing the mixture to stand unti]
the beeswax dissolves.

The process is accelerated by heat, but care
must be taken not to ignite the polish. Colouring
is adjusted by adding dry powder colour to the
turpentine before the wax is shredded inta it, then
decanting the turps into another container through
a fine mesh cloth strainer.

The polish can be applied quite vigorously, and
as many times as required, until a gleaming
surface is obtained.

3
\

RENOVATING WGOD CABINETS %«

This is all very fine for the new piece—that "
virgin cabinet with the flawless surface—but more
often we are concerned with * touching-up” ¥,
aperations, and here there may be several shortr ‘r
cuts. - -cgr‘:,v’.

Various scratch removers, stains and refouching:~
polishes are available, and sticks of shellac are:
rcadily obtainable. A rubbing compound is a usc-
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ful finishing aid. Minor scratches, which result in
a “tired ” look, can be quickly polished out with
a rubbing compound used on a gloss finish. For
the satin finish, or dull sheen look, a pumice and
oil is more suitable, or even fine steel wool.

Deep Scratches

Deeper scratches require individual treatment. 1f
the chipping or scratching lies deeper than the
polish, burning in or French polishing will be
needed. First, the damaged area must be cleaned
up, any loose chips or splinters removed, and the
rough edges stained for a colour match.

Then, the application of a shellac stick, with a
little heat applied from an alcohol lamp or heated
palette knife is employed to fill the depression,
finally smoothing out the protruding shellac,
rubbing down and polishing as described before.

Shallow Scratches

If the mark is wide but shallow, it may be
preferable to French polish with white shellac,
rubbing the shellac and spirit mixture with a fairly
well damped pad into the depression, *gradually
building up the level until it matches the surround-
ing surface, then spreading the polishing area to
obtain an even finish.

This requires a little practice, but can give
excellent results. Even bad-looking burns can be
camouflaged by this method—but it should be
remembered that burnt or charred wood must be
scraped away before the polishing begins, or it
will leave an eventual discoloration.

Stains

Water or beverage stains—those annoying rings
that remain after the party has broken up—are
often quite shallow, and will succumb to judicious
rubbing with steel wool or pumice. If stubborn,
the stain may be treated with a pad lightly damped
with ammonia, brushed lightly over the affected
area. Lacquer finishes require a touch of lacquer
thinners, but great care must be taken not to
remove the actual polish, or the end result will be
a complete polishing job.

It is extremely difficult to “ patch” this kind
of work, and a careless rub may mean completely
removing the finish and starting again—if you will
pardon the pun—from scratch!

PLASTIC CABINETS

Plastic cabinets require a different treatment.
Scratches are often quite easy to deal with. The
colour of the material is the same all through, so
that removing scratches is usually a matter of
polishing them out with a flatting paste and metal
polish.

To minimise the effect of the slight depression
that is- noticeable on a flat surface where a small

PRACTICAL WIRELESS
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2 Self tapping
#rj f__.___,_._.-- screw
=

Split PV.C,
sleeve

Pillar with
threaded
hole

Fig. 3: Method of overcoming worn threads in plastic
cabinets and mountings.

area has been polished, simply extend the polished
area. Quite deep scratches can be dealt with this
way, nceding only the application of metal polish,
elbow grease and a modicum of patience.

Methylated spirit is a useful cleaning medium
for soiled plastic cabinets. The dull smear that it
leaves as it evaporates is easily polished away with
a dry cloth. But care must be taken, when using
methylated spirit, or even warm water and house-
hold “detergent, which can be effective, if messy;
the danger is that painted or leaf-painted lettering
will rub off.

Tt may be necessary to mask the area of letter-
ing, cleaning the main body of the work, then
treating the small spaces around the lettering indi-
vidually with a rag around an orange-stick. or
even a fine paint-brush.

Dust

A film of dust rapidly builds up on plastic
surfaces left unattended. Much is due to electro-
static attraction. A good cure is a rub over with an
anti-static preparation, or a wipe with a record-
cleaning cloth—several of which can be obtained
on the open market.

Never use a dirty cloth for polishing wood or
plastic, and always keep the cloth in a paper or
plastic bag when not in use.

Deep Scratches

Particular problems are deeper scratches, broken
knobs, and dirt in ridges and milled edges. The
latter problem is again a matter of patient cleaning
—_this time with soapy water and a soft nail-brush,
scrubbed across the ribs of a speaker louvre or the
milled edge of a knob, toward the open end.

Take care that the fabric behind a speaker louvre
does not get discoloured or stretched—it is often

—continued on page 378
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Offer the Finest Value to

HOME CONSTRUCTORS

We consider our construction parcels to be the finest value on the hame 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,

HUGE PURCHASE OF COMPONENTS

SAVE £ ENABLES US TO MAKE THIS
® GREAT OFFER

ECIFICATION:

5 2 diode superhet, 6 waveband portable
recelver Operating {rom loulr 1.5 v. torch batteries.
The SKYROVER and SKYROVER DE LUXE covers the
full Medium Waveband and Short Waveband 31-94 M,
and also 4 separate switched band-spread ranges. 13M
16M, 19M and 25M, with Band Spread Tuning for accur-
ate Station Selection. The coil pack and tuning heart
is completely factory assembled, wired and tested.
The remaining assembly can be completed in under
three hours trom our easy Lo follow. stage by stage
instructions.

SPECIFICATION:
f'uperhet, 470 K

The SKYROVER

Controls: Waveband Selector,
Volume Control with on/off
Switch, Tuning Control. In
plastic cabinet, size 10 x 6% x 3}

in. with metal trim and carry- AN Mullard Transistors and Diode.

ing handle. U=Ps4 U2batteries. bin. Ceraumic Magnet I’.M. Speaker.
Can now be £8 19 6 P & P. Easy to 1ead Dial Scale. Band Spread Tuning.
built for 500 MW Output. Telescopic Aerial&Ferrite Red Aerial
H.P. Terms: 20/- delloslt WAVEBAND COVERAGE: 180-576M; 31-844M and

and 11 mnths. at 16/6. Band Spread on 13, 16, 19 and 25 metre Bands.

The SKYROVER DE LUXE

Tone Control Circuit Is {ncorporated, with separate
Tone Control in addition to Volume Control, Tuning
Control and Waveband Selector. In a wood cabinet
size 114 x 6} x 3in., covered with a washable material
with plastic trim and carrying pandle. Also car

aerial socket fitted,

Can now be built for £IO0I9.6
P. & P. 5/-.

H.P. Terms: (Ionnsil and 11 mnths. at 20/-,

Data for each receiver 2/6 extra. Refunded if yvou pur-
chase the parcel. Four U2 batteries 3/4 extra.
All Components Available Separately.

The “‘Sixteen” Multirange METER KIT

This_outstanding meter was featured by Practicul Wireless in
the Jan, '64 issue. Lasky's are now able to ofler the combplete
kit of parts as specified by the designer.
RANGE SPECIFICATION D.C. volts: 0-2.5-25-50-250-500 at

,000 @/V. A.C. volts: 0—25 0-260-500 at 1,000 0/V. D.C. current:
0—50;1,A 0-2.5- 50—250 mA. Resistance: 0-2,000Q, 0-200k 2, 0-20M Q.
Basjc movement: 40p.A f.s.d. moving coil. Wlbh universal shunt
full scale deflection current Is 5012A. Size/finish: Black plastic
case, 3 x 51 x 13in. Controls: 12 position range switch; separate
slide switch for A.C. volts—D.C. ohms; ohms zero adjustment
pot, meter; meter zero. EXternal connections: Two 4mm. soc-
kets for test lead plugs. Power requirements: One 15V. and one
‘li.svnbat,t,eries. Complete with all parts and full construction

etails.
Data and circuit available separately 2/6 refunded if all parts
bought. Pair of Batteries, 2/5 extra.
P. & P.

LASKY'S PRICE £5.19.6 ™.
Ready Built BOY’S TRANSISTOR RADIO

2 transistor pocket radio, In attractive plastic case. Size only 4in. x
Zﬂln x lin. Fitted with 2{in. loudspeaker. Socket tor personal earpiece
and telescopic aerial. Works from single PP3 type battery. Fully tunable
over full medium waveband. Supplied complete with earpiece, telescopic
aerial, carrying purse and 9-volt battery. ldeal Birthday present.

LASKY'S PRICE POST FREE,
6 transistor pocket radio fully built in plastic case, 4in. x 2¢n. x 1in.

with 2‘1n speaker. Uses single PP3 type battery. Supplled complete with
personal earplece and leather case. Tunable over full medium waveband.

LASKY'S PRICE POST FREE
TAPE SPLICER OFFER! By famous manufacturer. All metal nickel plated construc-

tion with separate razor blade—sccurely clamps tape while splicing. Listed at 18/6.
LASKY’S PRICE 14/6 POST FREE.

E.M.l. 4-SPEED RECORD PLAYER

New, unused and individuallv boxed fitted with lightweight
pick-up with ACOS G.P. 73/2'stereo cartridge. Cabinet space
required 134 x 12! x 4in. A 9in. metal turntable is fitted.
For use on 200/250 volt A.C. Mains, with Auto-stop. The
sterco cartridge will play all types of Mono Records. 78’s.
L.P.s etc., but if desired a G.T*. 67 LI’/78 Mono cartridge will
be supplied in licu of the GP73 at no difference 1n cost.

LASKY’S PRICE 79/6 . «r wicxu

deposit
at 21/-.

.y, Terms:
and 5

21/-
months

The “REALISTIC’ Seven

% T-transistor Superhet. 350 milliwatt
output into 4in. high nux speaker.
* All components mounted on a single
printed circuit .

board, size 5% x
54ln. in one com-
plete  assembly.

* Plastic cabinet
with carrying
handle, size 7 x 19

M'
%
x 3iin., Blue/Grey %
or all” Grey. ki e o

Easy to read dial.
* Externalsocket
for car acrial.
* LF. frequency 470 Kc/s. % Ferrite rod
internal aerial. Operates {rom I'PJ or
similar hattery. s Full comprehensive
data supplied with each receiver. * All
coils and LF.'s etc. fully weund ready tor
immediate assembly.

An Outstanding Recelver. LASKY'S
PRICE for the complete parcel inciuding
Transistors, Cabinet. Speaker, etc., and

Full Construction £5 I9 6
L] L

Data. Can l})e bullt for
Dat,a ane instructi

PP9 Batt. 3/9.
separately 2/6. Refunded if you purchi
the parcel.

REALISTIC Sever: DE I.UXE

With the same specification as standard
model—PLUS a superior wood cabinet
In contemporary styling, ALSO a full

vision circular dial,
£1 BxrrA

R ONLY
P, & P, as std. model

RECORD
PLAYERS

45 r.p.m. 6 volt
Batt.operated.
Complete with
pick-up fitted
crystal cartridge.
Fitted auto, stop and start.
perfect.

45 r.p.m. Model 49/6 P. & P. 26

69/6 P. & P.

2/6

AUTO RECORD PLAYER

MLV, 45 ropa. AUTOMATIC RE-
(' R1) PLAYER. Designed to take only
45 r.p.m. 7in. discs. Will pluy up to 8 auto-
matically. Fitted with lightweight pick-
up and crystal cartridge, mounted on &
plinth, For 200/250 v. A.C. mains. Size
appl 0x. 10 x 10 x 5in,

LANKY’'S l’l(l( 1 59/8, P & P. 3/6 extra

TRANSISTORISED
TELEPHONE AMPLIFIER

A must for busiress or nleasure. This
neat little transistorised amplifier power-
fully amplifies the incommng call and au
last leaves you with both hands free while
continuing your conversation normally.
The pick-up is suction fxed 0 ’phone.
Battery-operated at negligible  cost.
Fitted off switch for privase conversation.
Size: 4k x 3 x 1{in. Complete with battery.

LASKY’S PRICE 69/6 1. & P. 26
GUITAR PICK-UP

Crystal-high tnip. Size only 1§ x § x #n.
Clips to hinger board—no screws. Complete
with Pahl

ASKY'S PRICE 15/11. . & P. 1/,

Size omly Tin. x Gln

New and

2 speed modet for 33 and
45 r.p.mn, (s illustrated),

207 EDGWARE ROAD, LONDON, W.2,
Near Praed St. PADDINGTON 3271,2 Nearest Ste., Goodge St. MUSEUM 2605
BOTII QPEN ALL DAY SAT, Early Closing Thurs. Mail Orders to Dept. P.W., Edguare Rd.

33 TOTTENHAM COURT ROAD, W.I.

152/3 FLEET STREET, LONDON, E.C.4.
Telerhone: Fleet Strect 2833.
Open all day Thursday. Barly closing Set.
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“THE CONSTRUCTOR’'S PARADISE”

BEAR HUDSON LTD.

63 GOLDHAWK RD, SHEPHERDS BUSH, LONDON W. 12 FEoTE:
Now open at || JERDAN PLACE, FULHAM, LONDON, S.W.6. Phone:FU L 3405

FPACTURING.

COMPONENTS - HI-Fl - BOOKS - SERVICE
24-HOUR MAIL ORDER SERVICE with all goods guaranteed,

@ FREE POSTAGE on orders over 20/-; add 1/- postage if under.
® LOWEST PRICES FROM BULK PURCHASING AND MANU-

BERNARDS BOOKS FOR

Pantastic value. Beautlfully made modern styled crystal
mike in strong plastic houslng. With approx, 5 {t. sheathed
cabie and miniature jack plug. Response 50 to 13,000 c/s.
High impedance. Guaranteed. List price 30/-.

MICROPHONE OPPORTUNITIES

“Planet” SUPER X-TAL MIKE

A VERSATILE HI-FI TRANSISTOR AMP.

Uses OC71, OC81D transistors with 2 x OC81 in push-
pull for full watt output at 3-5ohms. Input sensitivity
5 to 10mV for 1 w. out.

This

TSL ‘‘AUDIO HEART”

Operating voltage—6V.:
3% x 2.2° x 1.2°. Response 60-16,000 c/s. 4 3 dB.
superb lifier ia rised b: ional

SPECIAL PRICE

12/6

TRANSISTOR CONSTRUCTORS
183 How to recelve foreign 5/_

TV programmes on your
TV set using simple Post free

mods
184S 2/6
Teated ShortwavePauﬁ“
185 R:c,eiver Circuits using 5l-
MATs. Post free
T d hort-
186 Tore  h Goerunica._ 0/

tlon Receiver Circuita Post free
using MATs.
Send 8d. for full catalogue of Bernards
Radio Books. We stock the Parts Yon
Need for the Cironits too!

LIST
30/-

SINCLAIR
MICRO-6

The world’s emallest and

most amazing radio. Al

parts to bul‘ld. inc. earplece

and instructions

come to 59 l 6

We snpply all Sinclair designs
as advertised

¥
stability, providing full output at up to 112°F.
Available ready built or {for building yourself
[e} d. Wit/ i t etc., ete.

szd i BUILD IT FOR 52l6
Beady built and tested §9 Is

A brillisnt L of

daylight returns. The chrome finished iamp (showing
red and white) clips securely to window which is left
locked, The electronic *‘brain” sttaches inside wind-
screen. SAVES BATTERY DRAIN, CONFORM3
WITH POLICE REQUIREMENTS.

FIXED. “SUNDOWN" PARKING LAMP

OPERATING CONTROL UNIT.

“SUNDOWN”
AUTOMATIC PARKING LIGHT

o =
=gh=ST® 5 with
5@, tone controls and
L] . egrge
ol mix facilities

)A real break-through in hi-fi value! This superb amplifier

to
beneflt every owner obliged to leave hia car standing
at night for long perfods. As daylight goes, the Parking
ngt switches ON automatically, and OFF when

EASILY
WITH BULB, LEADS AND SELP- 45I-

25-25,000 c/s + 2dB. Separate bass and treble cut and lift
controls Qutput 3 or 15 ohms. With punched chaassis,
elegant escutcheon plate. valves and instructions.
FANTASTIC VALUE AT THE PRICE!
Complete kit of
paris as described
Fitting metal cover with handle, 32/8,

BEST OF ALL

B.H. “HI-Fl 14"
integrated

by Dr. W. J, May incorporates valuable features

including two high inputs, each with Its own velume tal or ceramic types. With it, even
control to permit mixing! Mu’ltlplﬂ neg. feed-back loops f:‘lz,;p record p]&yexy"gpbecome firsteclass
can be varied. Robust deslgn ua'mgkqunlity components | instruments. ‘With good equipment
means dependability at all times. F remulte are sat ing. Ideal for B.8.R.,

netic plck-ups to be obtained from

MAKE YOUR CRYSTAL
P.U. REAL H1-FI WITH
THE TSL CONSTANT
VELOCITY EQUALISER
This re
markable

new TBL
develop

Built and
tested
211.12.0

£9.9.0

Orders by post to BEAR HUDSON LTD., Dept. PW8, 63 Goldhawk Rd., London W.12

Collaro, Garrard and Acos. With pluge

tormono or sterec. 3 years' 30 I_
guarantee. Ready for use.
Thousands sold. POST FREE

TRANSISTOR OPFORTUNITIES

0C,71—speclal offer, 3/8: 0CC.45, 5/8;
0C.44 6/-;

120, 7/9; MAT 101 or 121, 8/6; ADT.140
withd00me/s cut-off.15/=,

00C.169, 8/-. MAT 100 or

CAN YOU ANSWER THE FOLLOWING

QUESTIONS ?

I. What is a transfilter?

2. What are preferred values?

3. Can aribbon microphone be used out of doors?

can you buy a g” polythene plug?
different sizes of metal chassis, available in 4 different finishes?

6. What is the formulae for the reactance of a coil ?

can you buy a volume control for a Philips 470 A? 8. What is

the colour code? 9. What
isadustbug? 10. Where
can you buy cartridge

connecting tags?
The answer to all the above
questions plus 5.000 other items
listed, priced (800 of them illus-
trated) and carefully indexed are
to be found in the

HOME RADIO CATALOGUE

Price 2/6

Plus 1 |6 Postage & Packing

5. Where can you buy 130

4. Where

7. Where

SO e e Gme S s s G S SN G Sme S e GRS S e S e

Please send latest edition of your Catalogue.

l 1 enclose P.O. for 4]-, to cover postage and packing.
PLEASE WRITE YOUR NAME AND ADDRESS IN BLOCK CAPITALS

NAME

ADDRESS
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on the

Short Waves

A MONTHLY COMMENTARY BY J. GUTTRIDGE

From it he can gather together the information

required when making reports, make notes of
station schedules and compare conditions on
different bands so that he can quickly choose the
best frequency when he wants to tune in again to
a station. Here then are some notes on the system
1 use, but they can be modified or simplified to suit
individual requirements.

I use 17 columns to set down details of a
listening contact that I require. This is a lot of
columns to rule up but the amateur radio station
log book issued by Webb’s Radio, 14 Soho Street,
Oxford Street, London, W.l, can be modified
easily to fill the bill.

The first column is for the date. The second
contains time that listening started and the third
the time that it finished. To avoid confusion
always use Greenwich Mean Time and the 24-hour
clock. The next column gives the frequency of
the station under observation. This wants to be
accurate to Ske/s.

After this comes the name of the station,
followed (where applicable) by its call sign. I
then use a column for the power of the trans-
mitter. This sequires reference to a handbook and
is not strictly necessary but can be interesting
when comparing signals from two transmitters in
the same neighbourhood.

The next five columns give details of the ngnﬁl
being received. [ use the SINPO code, which is
favoured for reports by most stations (Signal
strength. Interference, Noise, Propagation disturb-
ance. Overall merit). FEach of these is given a
mark out of five. More about how to use the
code next month.

I then have another column for details of any
interference (e.g. jammer. c.w.. telephone, S.s.b.,
broadcast), the frequency and, where possible,
location.

Because of the format of the log sheet I use
the next two columns contain the date any report
was sent and the date a QSL was received.
Logically these would be the last two columns on
a drawn-up log sheet. After this comes a column
indicating the transmitter beam, if any.

In the final -column I record details of the
programme being monitored. To save this column
getting too unwieldy you will probably have to
boil down the information, using your own form
of shorthand.

IF properly kept a log is invaluable to the DX-er.

LANGUAGE TUITION

If you're thinking of learning German or just
want to pick up a smattering of the language for
a holiday try the German lessons for English
listeners broadcast by Osterreichischer Rundfunk,

Wien IV, Argentinierstrasse, Austria, at 1830 GMT
on Tuesdays and Saturdays on 6,15%kc/s. This
station is on the air to Europe from 0500—2200
on 6,155kc/s, 0600—2000 on 7,245kc/s, 0900—
1700 on 9,770kc/s and 0900—1300 on 11,785kc/s.
This station QSL’s and will also supply special
report sheets.

A letter to “Dutch by Radio”, c/o Radio
Nederland, PO Box 222, Hilversum, Holland, will
bring you free of charge full details and printed
texts for their second series of “ Dutch by Radio ™
programmes, due to start in November. The 19m
band with a standby outlet in the 16m band have
now been added to the 25, 31 and 4%m bands for
this station’s 2000 English transmission. This is
another station that QSL'’s.

PROGRAMME CHANGES

All-India Radio has made some changes in the
frequencies for its English transmissions from
1945—2045. This is now beamed to the U.K. on
6,130/7,235/9.915kc/s and to West Africa on
7,125/9,690/11,835kc/s. Best reception is on
7,235 and 9,915kc/s. A special three-minute
transmission in connection with the International
Year of the Quiet Sun gives a chance to hear this
station in the 75m band on 3,925%c/s. Other
frequencies used include 4,760/7.270/9.615kc/s.
Full programme schedules are available from the
Director of External Services, All-India Radio,
Post Box 500, New Delhi, India.

Slight changes have been made by Radio
Prague, Czechoslovakia. JIts broadcasts to the
U.K. are now from 1200—1230 in the 49 and 25m
bands and 1900—1930 in the 49 and 31m bands.

Very good reception of the Spanish programme
of Radio Warsaw, Poland, from 2030—2057 is
given on the new frequency for this transmission
of 9,540kc/s.

Radio Sweden, Box 955. Stockholm 1, Sweden,
has now moved from 1,5420kc/s to 15, 445kc/s for
its 1445—1600 transmissions to South Asia.
Unfortunately this frequency is the same as that
used to Europe at this time by Radio New York
Worldwide: Sometimes New York and sometimes
Sweden come out on top!

The full schedule (valid until September) of
Radio New York Worldwide is: To the British
Tsles. 1200—1624 on 11,825kc/s, 1630—1815 on
11.900kc/s, 1830—2145 on 15.290ks/s; to Con-
tinental Europe. 1200—1554 on 15.445kc/s, 1600
—2154 on 15.44Ckc/s; to Africa, 1200—1815 on
15.260kc/s. 1830—2145 on 15.290kc/s; and finally,
to the Caribbean from 1200—0000 on 11,940kc/s.

An African station now giving good reception
in the 60m band is the home service of Radio
Ghana. After 1900 it can be heard through the
c.w. on 4,915kc/s.
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form of tone control,

and this deficiency has often limited their

usefulness. The unit to be described offers separate

control of treble, bass and volume, in addition to

the pre-selection of one of three alternative input
sources.

NY small transistor pre-amplifiers do not
provide for any

The Circuits

After selection by S1, a three-way single pole
switch, the signal passes to the base of the OC71
transistor via the volume control, VR1, and the

PRACTICAL WIRELESS

ransistor Pre-amp—

WITH TREBLE AND BASS CONTROLS

by P.K. Cripps

August, 1964

bass control, VR2. Base bias for the transistor is
supplied by the potential divider R1/R2.

The amplified signal appears at the collector of
the transistor and is fed across a treble cut control
circuit VR3/C3 to the coupling capacitor C4 and
from there to the main amplifier.

Components

The three variable resistors should be in good
condition” without worn tracks which could cause
crackling when their spindles are rotated.

In the interests of a quiet background, it is
recommended that resistors of

3
10kOL

—ve half or even one watt rating are

used. Quarter watt resistors, of
the type normally used in transis-
tor sets, tend to induce rather a
large amount of noise, which is
undesirable in a pre-amplifier of
any sort.

A good quality a.f. transistor is
also recommended: r.f. types,
although more expensive are
generally much noisier than a.f.
types.

c4 Outﬁut

Fig. 1: Circuit diagram of the'

transistor audio pre-amplifier.

COMPONENTS LIST

VR! IMQ variable, with on/off switch
VR2 50k¢2 variable
VR3 50k(2 variable
RI SkQ W 109, or 209,
R2  33kQ W 109, or 209,
R3 10k Q W 109, or 209,
Cl  0-00054F silver mica
«#.C2  254F 25V electrolytic
C3  0-1uF paper
C4  25uF 25V electrolytic
Trl  Mullard OC7I, or equivalent

Sl 3 way, | or 3 pole. See text.
Miscellaneous:
6 input sockets with plugs, 2ft of co-axial
cable, Ever Ready 1289 torch battery, etc.

Construction

The unit is constructed round the front panel,
which can be made of either metal or wood,
measuring 9in. x 3in. The four holes should be
drilled in this panel, and the four controls mounted
securely. Wiring-up may now be commenced,
starting with the selector switch and finishing with
the coaxial output lead. Most of the wiring is self
supporting. A guide to component positioning and
positions of holes is given in Fig. 2.

All joints must be soldered, including those to
the transistor. There is no danger of damage so
long as the transistor leads are not shortened and
the soldering process is carried out quickly. °

The tags of the three variable resistors may be
used to hold the components soldered to them and
the other comvonents soldered to them will be
supported by these.
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your career . ..
hobby . . .
own business . . .?

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

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

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

esired.

EXAMINATION COURSES
Y & GUILDS TELECOM. TECHNICIANS' CERT.
Y & GUILDS FULL TECHNOLOGICAL CERT.
.Brit.I.R.E. EXAMINATION
ADIO AMATEURS’ LICENCE EXAMINATION
.G. CERTIFICATES FOR RADIO OPERATORS.
.E.B. SERVICING CERTIFICATES.

OTHER COURSES
MATHEMATICS
TELEVISION

@® TRANSISTORS

e (=) (a]
=5

=3

@ SERVO-MECHANISMS

@ COMPUTERS

@ RADAR & NAVIGATIONAL
AIDS

NAME...
ADDRESS

| am interested

LEARN - THE
PRACGTICAL

Learn — by building — an
internationm) reoeiver in

the top quality olsss . . .
nine traniwtors . .. L.W.
W TWO SHORT

MW, TW
WAVE Bends and VHF/

FM . . . izeorporates every
modern

receiver design

techniqne

Transistorised
signal generator

of new design and
wide requenoy
0OveIRgs . .

20,000 ohm/volt
modern multi-

range test meter.. , cathode ray oscilloscobe

~

{0 show bow circuits

work ., .,

library of theory books and
practical mannals . ..
dlLLl” NO MATHEMATICS!

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

Thi~ is a new complete experimental ¢ourse combrising a
mixture of theory and practical work usimg u very full
range of electronie components and apbaratus. Starting
rizht frons the beginning—or at a later stage if needed—the
course enables the student to build up all the basic elee-
tronic circuits—amplifier: oscillator: rectifter; detector:
ete.—and finatly to the design, copstruction, testing and
servicing ot a iau-c( design fully transistarised receiver
using nine transistors and covering tong and mediom wave
and TWO SHORT WAVEBANDS plus VHEFM reception.
It is of real luxury quality throughout—operates from a 9y,
battery and can be used anywhere in the world. LKyvery pre-
sent-day technique in circuitry is covered snd the course
also includes multi-range test mweter; signal generator and
oscilloscope. By the end of the course the student will be
able to deal with any type of servicing work with confi-
and will also have a very nseful workshop of eqitib-
. ANearly 100 interesting and absorbing EXPLERI-
MENTS are carried out during this compreliensive course
enabling anyone to gain full mastery ol electromics.

I POSTINOW T 7V LA V QA N V)

TO: BRITISH NATIONAL RADIO SCHOOL, RADIO HOUSE, READING, BERKS.
Please send me your free Brochure, giving details of your Courses, without any obligation, to:—

R ] P Caps
i Piease

. .. course above
PW 8/64

www americanradiohistorv com



www.americanradiohistory.com

ELCOT LANE
MARLBOROUGH * WILTS

TELEPHONE: 657 and 658

WIDE BAND
UHF AERIALS
for BBC2 now
and ITV 2

FIVE STAR QUALITY AERIALS

% Anodised elements for protection. %« Modern
plastic moulding techniques used for convected
reflector and parasitic elements giving longer
life. y Staggered spaced elements for maximum
performance with all channel band width.
% Multi-element reflector giving high back to
front ratio. % Maximum efficiency of matching
by using laboratory developed collector plate—
without any other matching device.

T BIF -

| Modl Dascription pails Ratio P

UF/H3 3-ELEMENT, HEAD ONLY | 7-0 | 18-0|31/6
with CLAMP

UF/H5 5-ELEMENT, HEAD ONLY | 8-25 | 19-5 | 36/6
with CLAMP

UF/H7 7-ELEMENT, HEAD ONLY;| 10-5 | 24.5 | 41/-
with CLAMP

UF/HIO | I0-ELEMENT, HEAD ONLY | 12-5 | 26.0 | 47/-
with CLAMP

UF/HI2 | 12-ELEMENT, HEAD ONLY | 13.5 | 28-0 | 5i/-
with CLAMP

UF/H14 | 14-ELEMENT, HEAD ONLY | I15-0 |29-0 | 55/-
with CLAMP

UF/HI8 | 18-ELEMENT, HEAD ONLY | 16-25 | 30-0 | 70/-
with CLAMP

UF/H22 | 22-ELEMENT, HEAD ONLY { I7-0 | 31-0 { 85/-
with CLAMP

PLEASE STATE LARGE OR SMALL CLAMP REQUIRED

PRACTICAL WIRELESS
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DE-LUXE RECORD PLAYER KIT

Ineotporating a4+ Sp. tarrard Autasslim
ant and Mullard lutest 3 w. amphter (HCLSG
aml KZ%05 vol, Lass awml treble coutrols,
with % x 3in. 10,000 line speaker. superl
wualty reproduction.  Cuntemporary styled Y
two-tone cabiuet, charroal rev and of-white
with matching blue relief.
dize 1710, X 16in. X 0. £1 3.1 9.6
Carr. & los. 10/~
COMPLETE KIT. Cat. & Const.
details  2/8, (Free with k).
FRONT SECTION, which houses
amip. & epeaker iy ietachabie b
rom cabinet.  Price. ay separite
uutt for stereo, €5.17.8. Carr. 5/-.

COLLARO STUDIO TAPE RECORDER
KIT. Regret all complete kits of this pop-
ular unit now sold out. Quly a few cabinets .y, 7
and Collare Tape Deck remain. NO AMPLI- o
FIERS LEFT. Cabinet size: 15 x 164

x fin, with cut-out mounting board. TAPE DECK BARGA'NS'
SPECIAL CLEARANCE OFFER—
Twin  track, £18.10.0, 4-track,
£17.210.0. Plus 10/- carr.

BARGAINS sfiuisy
PLAYER UNITS|
SINGLE PLAYERS: Carr. 4/6 .
Model SRPI0 5 gng,

Model 4HF £16.10.0. Carr. 7/6.
AUTOCHANGERS: 1 speed. Carr.
3/- Latest Model AT.6 with,
transcription arm, plug-in head,|
mono. 10 gns.  Stereo 11 gns.
“Autoslim” Model £6.17.6.

EXPANDED ANODIZED METAL.
Attractive gilt finish }in. x lin.
diamond mesh 4/8 sq. ft. Multiples
of fin. cut. Max, size 4ft. x 3ft.,
47/6, plus carr.

TYGAN FRET

12 x 12in., 2f-;
12 x 24in., 4/-, etc.

RECORDING TAPE

famous American Columbia (CBS)
Premier quality tape at NEW RE-|
DUCED PRICES. A genuine recom-
wmended Quality Tape—TRY T

Twin-track ....

Four-track .. o

Carriage 5/~

COLLARO STUDIO 3-SPEED
DECK

£10.10.0
£14.10.0

Carriage 7j6

JASON ¥.M. TUNER
Degigner-approved kits available.§
FMTL, 5 gns, 4 valves 20/-.

[FMT2. £7. 5 valves 35/-.

TV Meroury, 10 gns. 3 valves 22/,
TV2. £13.19.8, 4 valves 28/8.
NEW JASON F.M. JANDBOOK
2/6, 48 hr. Alignment BServices,|
7/6, plus 2/6.

(Contem.  patt.),
12 z 18in., 8/-

Condensers—Silver Mica., All values
2pF to LOOOpY, 6d. each. Ditto
Ceramics 8d, Tub. 450 v,
ete,, 0.001 m(d to 0.01 and
350 v. 9d,
Hunt, 1/8. 0 5T,
Close Tol. S/Mie %
S00pF 8d. 600-5,000pF 1/-,

Brand new, boxed and fully| 2pF-100pF 8d, 100pF-500pF 11d.
faranteed.  Fitted with leader| 575p), 5,000pF 1/6. Resistors—
and stop tuils. Foll  Range 10 ohms-10 meg.
Standard Double Play ohms 20% } and W 3d., IW 5d.
sinc 6O, 13/- 1,2008t.  31/6| (MidgelL type modern rating), 1W
5hn. Yonit. 10/~  LRO0uit., 37/ 8d., 2W 9d. Hi-Stab. 5% {W, IW
7in. 120086 21/- 24000t 4776 8d. (100 ohms-1 meg.). Other
Post & Yack. vaines 9d. 1% #W, 1/8, etc,, etc.

Long Play per  reel, -

jin. BUOf.  17/6 plus  6d.  ca.
3lin. 1,2007t, 19/8  for additional
7in. L0uit. 28/6 recls.

|SPECIAL OFFER. L. Meswage
tape 150ft, 8/8; Bin, L.P, 2250t
4/9; Sin, 1nP. zuun. 8/8. . & b.

TUB-ELECTROLYT1CS-CAN

25/25v, 50/12v. 1/9: 8-+8/450v. 4I0
5?1 0v. 100/25v. 2/-;

8/6; 1
th'PrEFIRblEELS é?ls 32(;-32/4507. 6[6 100+200[
T. M . 1218,
7in. 2/3: 5in. 2/-; T,rs Q/T:FTI','.S Trangistor Midget types—all valnes

Y- oS U8 Plastic spol con] L Wi t0 50 mid. 179 ea., 100 mid,
Laitiers, din. 1/3: i 1/9; 5iin, B

Y2 Tin. 273,

l VOLUME CONTROLS—5K-2 Meg.
chma.  Bin. APINDLES, MOR-
GANITE MIDGET TYPE, i
dia, Guar. 1 year. LOU or LIN,
ratios. less Sw. 8-, D.P. dw. 4/8,
Twin Stereo less Hw. 8/8, Some
values with D.P, 8w, 8/6. Specials
to order.

ENAMELLED COPPER WIRE—ilb.
recls  Hg-20g,  2/8; L2g-23g. 3fa;
Aog-34g, 3/9; ‘wg-asg. 4/3; .mg-;ug.

L et
VALVE HOLDERS—Int. Oct.. 8d,
Nylon or Ceramic, B7i(i, BY9A un-
skirted, 9d. B7, BYA slnrted 1/
each: BTG with Can 1/8; BYA with
Can, 1/8 ete.

STYLUS REPLACEMENTS, Diamond
styli for L., or sterea, for all pop.
types. BAR. Collaro. Garrard, ete,

11/8 ea. 13t 12, mths. SAI’I'H]RE
ditto, 5/3 ea. Cowmp. range in stock,

EKNOBS—Modern Continental Types
Brdwn or Lvory with Gold Ring
lin. dia. 8d. each, 1jin. I/ each.
Brown or Ivory with Gold centre
lin. din.. 10d. each: 13%n.. 1/8 each.
LARGE SELECTION AVAILABLE

:ﬂtng:;u}z;;:eak:r Cahme' A;:oumu Wadding (lin. thick approx.)
. cu - ¥d. TINNED COPPER WIRE, 16 .
2/6 11b. ERSIN MULTICORE SOLDER 80/40, 4d. per vard. Cartons 2/§ ete.

We manufacture all types Radio Mains
‘Transf,, Chokes, Quality O/P Trane, ete.
Enquiries invited for Specials, Prototypes
for small production runs.  Quotativns by
return, gend for detailed burgain lista,
3d. stamp.

Cnly a few items are listed lrom our compre-
I'st, hensive stock. Write now for lull bargsin

RADIO, COMPONENT, SPECIALISTS

THO2188. Terms C.W.0. or C.0.D. Posi and packing up 0 § Wb 9av 1 B Ny

LB iy 6l 24 B b Wk,
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Coaxial output cable

Fig. 2: Layout of components for the pre-amplifier, with dimensions for the four panel-control heles.

The battery specified will have a very long life
and therefore is a convenient source of power to
use. If the pre-amp is to be used with a valve
amplxﬁer, the h.t. supply can provide power to run
the unit. A suitable circuit is shown in Fig. 3. The
10uF 25V capacitor is for additional smoothing.

Testinz

When all wiring is complete, the unit may be
tested. Connect the output lead to a suitable
amplifier, either valve or transistor, and feed in via
one of the input sockets a suitable signal. The
action of the Volume, Treble and Bass controls
may be tested.

-Both Treble and Bass have a wide range of cut-
off and this obviates the need for a * middle ™
control. Indeed. with the controls set at minimum
treble and minimum bass, the gain of the pre-
amplifier is reduced to less than unity.

In practice, of course, this state of affairs will
never come about; the treble control may be set
below” maximum to reduce needle scratch on old
78 r.p.m. recordings and the bass control similarly
set to reduce motor rumble from a cheap turntable.

As has already been mentioned, three inputs are

provided. Various signal sources will load the pre-
amp: ‘a.m. tuner, f.m. tuner, gramophone pick-up,
crystal or high resistance dynamic microphone.
tape head (with a suitable bias oscillator) or even
a simple crystal set will give very high quality
results when coupled to a good amplifier.

The P.W. Mini-Amp is very suitable, 1f the
Mini-Amp is used, its volume control and the
330k resistor (R1) should be disconnected and
the pre-amp output fed directly to the base of Trl
(V6/R2).

It is a good idea to obtain a three-pole three-way
switch, as the spare poles can be used to apply
power to the various other pieces of equipment
which feed the input when the respective input
source is selected. This arrangement is shown in
diagramatic form in Fig 4.

Fig. 3 (right): Circunt

of alternative power

supply unit, as dis-
cussed in the text.

Fig. 4 (below): Wiring
for a 3-pole 3-way
switch to cater for
a.m./[f.m.[gram
switching.

Input
sockets

Power for

FM,
turer
SN ST
EM, tuner
SISO

oo

TSy ey

The control panel may be given an attractive
finish by cutting a sheet of cardboard to the exact
size of the front panel and carefully writing the
functions of the various controls on it and then
slipping the card over the four spindles. A sheet
of transparent plastic may also be placed over this
for protection, if desired.

All the spindles should” be sawn down to the
same length of about 2in., so that the knobs are
almost flush with the panel.

If a little care is taken in finishing, the appear-
ance of the completed unit wxl] match its excellent
performance.
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ACTON, BRENTFORD AND CHISWICK RADIO CLUB
Hon. Sec.: W. G. Dyer, G3GEH, 188 Gunnersbury Avenue,
Acton, London, W.4.

When the Club next meets on 2Ist July “Test Equipment for
Transistors” will be the title of the talk given and all local en-
thusiasts are invited to attend. .

BURSLEM AMATEUR RADIO SOCIETY
Hon. Sec.: J. R, Sherratt, G3SA}, 23 Ash Way, Ash Bank,
Bucknall, Stoke-on-Trent, Staffordshire.

Members who attended the meeting for 4th June, took the
opportunity of discussing the organisation of the Society and
forthcoming programmes of lectures, prior to their move to new
headquarters at Moorland Junior High School, Burslem, which 1s
scheduled to take place during September.

CHESTER AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: P. }. Holland, 19 Kingsley Road, Great Boughton,
Chester, Cheshire.

On 9th June the Society met to discuss its participation in this
year's N.F.D. Later in the month, on the 16th and 23rd respec-
tively, members heard an R.5.G.B. recorded lecture and a talk by
Mr. P. White on ‘“Receiver Alignment’.

Activities for June ended on the 30th with a sale of surplus
equipment,

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. C. Ward, G2CVYV, 5 Uplands Avenue, Little-
over, Derby.

After the N.F.D. activities of the weekend, members who
attended the Wednesday meeting on 10th June enjoyed a two-hour
film show. This was followed on the 17th by the third d/f practice
event,

At the open evening of the 24th, junior members held a dis-
cussion and on 28th June, G3ESB and G3IFA handled the local
R.5.G.B. d/f qualifying event.
 July began with a surplus sale on the Ist. Then on 4th and 5th
July, members of the Society took part in the second 144Mc/s
portable contest.

DURHAM CITY AMATEUR RADIO SOCIETY
Hon. Sec.: E. D. Watson, G3SHE, 5 Park House Road,
Neville's Cross, Durham.

This newly formed Society is proving very popular and any
enthusiasts in the area who are interested in joining are invited to
attend any of the meetings which are held on alternate Thursdays
at the Bridge Hotel, North Road, Durham. Meetings start at
7.30 p.m. Activities include lectures, sales and various contest and
an R.A.E course is being run for beginners.

On 18th June the Society’s first Annual General Meeting was
held. This was frranged so that members could elect a full com-
mitte to replace the inaugural one which had held office for an
agreed six months.

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, G3IMDW, Candy Cabin, Ogden,
Halifax, Yorkshire.

Apart from manning an N.F.D. station on éth June, this Society
also provided a demonstration station at the Halifax Charity Gala,
using the callsign G30MM/A. The same callsigh was used at the
Forest Cottage Gala in Halifax, where members of the Society set
up another demonstration station on the 27th.

Activities for the rest of the month were all visits. The first of
these, on 10th June, was to the Manchester Radio Society where
several members met some old friends. A week later a party of
members went on the first of three visits to the Moorside Edge
transmitting station of the BBC. This was followed by an inspection
of the Bradford factory of Wharfedale Speakers.

Another visit had been arranged for the meeting of Ist July and
this was to the Bradford Fire Station.

PLYMOUTH RADIO CLUB
Hon. Sec.: R. Hooper, G3SCW, 2 Chestnut Road, Peverell,
Plymouth, Devon.

In anticipation of numbers of mobile amateurs visiting the West
Country during the summer months. members of this Club are
attempting to contact as many as possible to extend an invitation
to them to visit the City of Plymouth where they will find a wel-
come at any of the Club meetings which are held on Tuesday
evenings.

READING AMATEUR RADIO CLUB
Hon. Sec.: R. G. Nash, G3EJA, “Peacehaven”, 9 Holybrook
Road, Reading, Berkshire.

The June meeting was held on the 27th when the subject of the
evening's lecture was '‘Receiver Alignment”. The speaker was
G. Preston, G30LA.

ROYAL NAVAL AMATEUR RADIO SOCIETY

At this year’s Navy Days (lst-3rd August) the Royal Naval
Amateur Radio Society will operate a special exhibition station
from H.M. Dockyard, Portsmouth. The station will be located just
inside the main gate and will be on the air as GB3RN on all amateur
bands from 1.8Mc's to 145Mc/s inclusive.

Visitors to the Dockyard and the Fleet will be welcomed at the
station.

SOUTH SHIELDS AND DISTRICT AMATEUR RADIO
cLuB

Hon. Sec.: D. I. Forster, G3KZZ, 4/ Marlborough Street,
South Shields, Co. Durham.

On 2Ist June members enjoyed a mobile picnic held at Finchale
Abbey, Co. Durham.

SPEN VALLEY AMATEUR RADIO SOCIETY
Hon. Sec.: N. Pride, 100 Raikes Lane, Birstall, Leeds.

The final meeting for the 1963/64 club-year was held on | lth June.
The following meeting on 25th June saw the electian of the com-
mittee of officers for 1964/65 at the Society's Annual General
Meeting.

WEST KENT AMATEUR RADIO SOCIETY
Hon. Sec.: H. F. Richards, |17 Reynolds Lane, Tunbridge
Wells, Kent.

After two years' absence, this Society returned to participation
in National Field Day. On 12th June the annual construction com-
petition was iudged. Two awards—the John Wheeler Trophy and
the VS9AW Trophy—. xre presented to the prize-winners of this
competition.

The last club event for June was on the 26th when members
heard an R.S.G.B. tape-recorded lecture on “‘Aerials’".

July began with an outside visit by a group of members to a local
Decca Navigator transmitting station.

COMPONENTS FOR THE “TRANSISTOR
RADIO MAINS UNIT”

Some readers have had trouble in obtaining cer-
tain components for the “ Transistor Radio Mains
Unit ™ as featured in the June 1964 issue. The two
diodes specified are now discontinued and replace-
ment ones have been suggested by AFEI. They are:
silicon junction rectifier type SJ103-F. costing 4s,
post paid. and silicon voltage reference diode type
VROY9-F at 9s. 9d. post paid.

All the components for this unit, including the
replacement diodes are available from FElectronic
Constructors, Sutton Montis, Yeovil, Somerset,
who will be pleased to submit a price list to any
reader without delay.
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MORSE PRACTICE OSCILLATOR KIT

IMPEDANCE MATCHING UNIT

An impedance matching device exabling both
high and low resistauce pboues to be used from
’any glven plece of equipinent. Ia-
corporates & matching transformer
“euclosed {n 8 metal case with paxolin
tertiual board. Four siandard jack
¢sockets enabling four pairs of phonen
to be used simultapeously —two HR

and two LR, 19,11

A transistorised multivibrator messuring only
2}t 1} x 4/6hi. Fundamental output frequency ¥
1,000 ¢/s. Battery dralu only 3 wA. Simple X
instructions luciuded. Complete with \h-=b-¥
earpiece. Price 39/6, P. & P. /..

STABILISED POWER UNIT

80 o/e maina input. Btablllaed 130 v >P a P. 2/6.
D.C. output and 8.3 A.C., optional

&

o

o

O

o

<

<>

e : ; =)} R e e e e s e
A.C. output irom transformcr tappings e = i _
at  190-0-190 v.  Primary Lapplngu% Y ; ] z > BM3 'SONA STRE‘AMLINE

} at 80, 110 and nains voltage. lncor- : MICROPHONE STANDS

porates neon stubiliving valves.
Would be useful as hattery eliminator
for 120 v. equi mem. Price
e r s 4216 os
With polished sturdy wooden cabinet nnd
maing lead. 5

Heavy metal base. Blacx gloss fimish,
NO. 19 SET TRANSMITTER RECEIVER 8. B. & P. 6.
New stocks just arrived. Equiptuent comprises TYPE 2 .
8 separate units built iuto one chasms and separate Chrome finish, Telescopic desk stand sxtending
power pack. to 12in. height, heavy black gloss bage. 25/-.
Bpecitication: ‘A" 8¢t  Transmitter/Receiver
Frequency coverage 2-4.8 mc/s and 4.5-8 wmc/s.
(15037 mietres). Iloor staud, 3 sections, Chrowme Anish. Heavy
For .T., C.W., or M.C.W. Range on R.T. 15 base, 55/-. P. & P. ¢
miles. C.W. 50 mules. Superbet R.X. LF. 465 S
ke/s. B.F.O. ete. X

ex. vaive line-up: 6K7, R.F.: 6K8 mixer.
2 K7 L.F.: 688 det. A.F. phoue output. High [mpedance lightweight hezdphones Ideal
T.X.: 6K§, niver, B.F.0 EFS0 bulfer, EB3 X Lo oromer sore. Uy Liit emmbnones Ko
ADC, and output stage, which has to be de- pairs for £1. P. & p' ”5 each.
comtnissloned to conforin with GPO requirements.  J, A8 0 ddihd
Trauswitter/Receiver 229/241 me/e. Local use
up to | mile, Vaive linecup CV3, K7 and 6V6.
Lntercomset ¥ valve A wmplitier for vehicle crew
inter-columunication. Valve line-up 6K7 and V6.
A Zpn. meter 1 bullt in readlug L.T. aud H.T,
voltages, drive etc.
POWER UNIT. 12 volt DC input. Output 275
volta 110 w/a. and 500 voits 50 m/a. Equipment
is of American or Canadiau manufecture and is
supplied in good condltion.
PR4CE complete with Power Pack £4'1 0-0

P. & P. b/~
S rGPO=0->4

Sl

TRANSMITTER /RECEIVER NO. 46

Compactly built to be
carried by one mau.
‘This has u range of
app. 10 miler and being
crystal coutrolied tun.
ing is avoided and
operation is as accur-
ate as a telephone.
Frequency 1Mc/s.
Colupletestations come
Prising receiver trans-
mitter, rod aerial, 2
sets of headphones and
microphones In canvas
carrying bag, but less
the plug<in crystal/

- P>

SPECIAL OFFER

DYNAMOTOR

Run all your mains AC/DC equipment {rom
your car battery. tiv. input gives 250v. output.
or 12v. Input glves 50uv. outpu$ at 30 watta.
Very low battery drain. Bize only &iin. x 3in.
A must for the caravanner. 25

bt 3 t P. Slﬂ

Cnly

o pi
e e Carmiage 17/, LEAD ACID
Brand new in maker's Ssioy.  £3.10.0 ACCUMULATORS

ocartona. Power Unit only 4

Carriage 10/ "
g:;e{_QPs::;:omplete with £8-1 o.o

(Unspil'able)

2 volts at 16 A.H., Brand
New. 8ize 4 x 7 x 4o

Price per station

£4.10.0 ;; 0.0

Two stations for P SR i eﬁ(la
>,
£9.10.0 Humdbook Ca P B DI e cell
nunectors ™ o . .2 2 & >¢ ®®¢¢
O e O in .&P.z/‘ﬁ VOO A s 54
- Control Boxes, Single, new . & P, 3/6
MORSE KEYS Whip Aerlals 8ft. Sin. . . L& 2 9v. BATTERY CHARGER AND A.C.
Morse key assembly. bIt. o . & P.2/8
Key with base, cover Headphones and Mike . & P.2/8 ELIMINATOR MODEL LA- 6P-
snd terminals. Com- Ueadphones less mike msert . & P. 2/6 A "must” for every transister set owner!

Bave those batteries by running vour transistor
set direct from AC mains this summer. Reactl-
vate all your old PP3 butteries. Unit contaius
neon indicator ami standard battery copnec-
tions with nearly 2 yanis of masins leads and
plug. Also suap cord for counection to set.
NOW ONLY 19/6 k.o & P.2/6

plete with lead.

pavo. Of11

‘2 Morse Keyt for 12/6 Post free

H.R.0. HANDBQOK AND NOTES

B R T e e v aan e
TRANSISTOR SALE

Mullard OC44 (P. & I’. 3d.)

Mullard WC4S (P, & P 8d.)

Mullard OC71 (P. & P. 3d.)

Mullard OAGC (P. & P 3d)

Ediawan X 1202 Germanium -llodes

311 each W& Poad L &>
Ao oo > Mullard OATS (P, & P.3d.). .. a8aaaaa0a s
R AU Tranasistor hoider 8-ptn (P, & P. nd)

4 CHANNEL TRANSISTORISED
SOUND MiXER

Add musical highlights plus additional sound
eflects to your tape-recorder. This instrument
permits mixing ol 4 signals such ss microphone,
record player, radio tuner, etn, Into single
output. Fully transistorised and. self contalned
in handsome cabinet. Price 5%/6. Fost free.
standard juck plugs to Bt same, 2/8 each.
. P. & P, 6d. 2 for 4/6. I'. & P. 9d. Chrome
ielded 3/8 each. P. & P. 9d. 2 for 6/6. Post

NO. 19 SET |NSTRUCTION
HANDBOOK 3/I| EACH
IISS INSTRUCTION HANDBOOK
3/|I each P, & P.Sd

Lol DAL
%

VALVES 2/6 each

P. & P. 8. 4 far 5/~ Post free

o
"MICRO ALLOY T TRANSISTORS

VHF Transistor ADT140’ .
Above MATs pos(m_(e pmd

Ferrite Blab Aecriale suitable for tramsistor

sety. . - P & I’ud

&

o a'as

u‘BBG (n’;w"), IL4 (uew), DAS0 (new) ARPI2 L3 TN ¥R . iree.
e § e e 0T Cereeretrbitatarerts
POWeR UNIT & [F AwpLIFER § Fitiaiaii iy Y7ol | FLsisTons

modern valves and built-in vibrator pack. a1l 18, 15 & 5 amp. 2 pin, 3 pin = @ Special offer. High quality § wait resistors. Al
Excellent smoothing facilities. 12v. operation. sockets and adaptors. Fasily %ifze:rgdme; ‘Llf:‘_ s(::,f‘t:mhvaé‘::r I;a'q‘ig.g,),

Many applications, Including P. &P, adjustable. Robust construce -
use with car radios. 39I6 5/~ tion. Oul’; 12/8 “1‘3 & P.11d, 1/0, 100 for 24/-.
NEW WALK ROUND STORE OPEN lN LAMBFR']S ARCADb LOWER IIRIGGA'lE. LEED NEXT 170 HALFORDS
CYCLE suor, or AL AY SATURDAY, 48 HOUR DESPATCH SERVICE.
ALL MAIL ATE HOU! ADDRE!

TERMS:

CASH WITH ORDER.

8/~ EXTRA ON C.0.D.
ORDERSB

No C.0.D. uader 30/

TRADE SUPPLIED
ORDERS FROM
ABROAD WELCOMED

Telephane: 34703

SONA ELECTRONIC CO. (Dept.PW8), BRIGGATE HSE, 13 ALBION PL., LEEDS mppemomsmect
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Wide-range Transistorised

SIGNAL GENERATOR—Model 27

Range 150 Kc/s to 350 Mc/s.
Y Accuracy better than 2%
% Directly calibrated
Y Battery operated
+ Compact and light

£9.12.3

with test lead and battery.
Post and Packing 3/6 extra.
H_P. 48/- deposit and 27/- monthly.

NOMBREX INSTRUMENTATION

Wide range Transistorised
INDUCTANCE BRIDGE

Model 66

% Range 1uH to 100H

% Inductance to 5% accuracy

Y Measures Q and Tan 8

< Balance by Miniature Meter

% Compact, only 63 x 4% ins.

Y% Portable, weighs only 2 Lb.
Battery 2/3

£I8.°.° P. & Pkg. 3/6

H.P. £5 deposit and 49/- monthly.

Trade and Export Enquiries Invited

Wide-range Transistorised
C.R. BRIDGE—Model 62
6 Ranges: 1 Q to 100M
1pF to 100uF
Y% Visual null indicator
% Power factor check
% Electrolytic leakage test
% Battery operated

£8.7.3

including battery.
Post and Packing 3/6 extra.
H.P. 40/~ deposit and 24/- monthly.

S.A.E. for full technical leaflets

Instruments

ESTUARY HOUSE, CAMPERDOWN TERRACE

NOMBREX LTD. o

EXMOUTH, DEVON. Phone: 3515

THE

PEMBRIDGE
GOLLEGE

OF ELECTRONICS

PROVIDES TRAINING
IN RADIO
AND TELEVISION

FULL-TIME GOLLEGE COURSE
IN RADIO AND TELEVISION

ceivers and colour television.
Next course commences 2nd September, 1964,

Television Servicing Certificate examinations.

and transistor radio receivers and all
makes of television receivers.

To:
The Pembridge College of Electronics (Dept. P11)
34a Hereford Road, London, W.2.

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

Name

Address

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-

This Course is recognised by the Radio Trades
Examination Board (R.T.E.B.) for the Radio and

Provides excellent practical experience on valve
well-known
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A 4-VALVE,
4-BAND,
ALL-DRY
SUPERHET
PORTABLE

By L. R. Repage

PRACTICAL WIRELESS

365

The
CH

ELMER 4

YHIS month we continue with the main

assembly. Owing to the closeness of the com-

~ ponents, particularly between coil-unit and the

gang capacitor, it will be impossible to make

the few final connections necessary unless the
following procedure is strictly adhered to.

Presuming that the below chassis wiring has been
completed, this including the Lf. section in its
screened compartment, the above components can
be assembled. However, firstly connect two short
lengths of bare fiex to osc. grid and control grid
tags respectively. These should be about #in. long,
and should be twisted around and nipped tight
with pliers, then soldered to the tags.

FITTING THE COIL UNIT

The coil unit can then be fitted in the elongated
hole, but the nut not fully tightened. The osc. grid
and control grid leads below should then be
soldered to these short leads just mentioned, as
close to their tags as possible. Take care to
identify these leads correctly—it is so edsy to get
reversed connections and then, of course, the coils
do not function correctly. The third loose lead osc.

CONTINUED FROM PAGE 247 OF THE JULY ISSUE

anode should then be soldered to the appropriate
tag. Finally, the h.t. tag must go to the h.t. line,
and if R2 resistance has been included with its
miniature decoupling condenser C3 on the unit,
a direct connection only is necessary.

Next fit the ganged capacitor by its three set
screws, and solder on the two short wires from the
coil unit to the aerial section and oscillater section
respectively. The short wires may have to be bent
slightly to rest exactly on the tuning capacitor tags
before soldering. The other tags on the tuning
capacitor can conveniently be utilised for making
the parallel connections to the vernier gang; but
these connections will have to be made first, by
short, but thickish flex leads near the LF. screen.
These leads should not rest on the screen of course,
or the vernier effect of the capacitor will be
shorted.

This twin vernier may vary in dimensions so
take care that sufficient clearance is given between
the twin vernier and the main gang moving vanes.
This point should be checked before drilling the
holes for this vernier in the chassis, of course.

The padder capacitor bank can next be fitted by
soldering its “‘earthed ™ side to the E main wire,
and the four tr'mmer free tags soldered to the
adjacent tag board of the coil unit by short lengths
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Insulated sleeving

PRACTICAL WIRELESS

HI+ bus-bar

August, 1964

of flex. (Construction of the
padder capacitor buank is des-
cribed below.)

.

,.
L
e
5

THE AY.C. PANEL

Finally the a.v.c. panel can be
similarly fitted by soldering the
*~earthed” connecting tag to
“E” main wire, The leads to this
panel will, of course, have to be
brought out from the chassis
wiring, and it is a good plan to
stick a paper label on each so
that the correct tag is used.

i}

Fitted to top
of screen

r = ]
1 )
i i
‘ :
1
e -
tchassi g
1 1
1 5 '
1
TolFT2 3
: [61+_ cs Ol A
' load) :
! 1
]
: i
1 AVC. line - :
] %o frame aerial
] g t
[} 1
i 1
c7
: [6p— c7 }—{Cl o |
1 (top end)
e e e J

ATo R3C4

To IFT1
{(grid)

—+To On/Otf switch
&@" H.‘I'?-/gection

Fig. 5a: An underside view of the chassis showing the wiring in part.

Colour-spots on tags and leads
might be a useful procedure
here.

The a.v.c. panel is shown in

To HI+ i Soldered to q . i o
To orentre spidot oo unit Fig. Sb. Again this was an experi
anode V3 holder to be earthed mental arrangement and allowed

for easy change of valves of com-
ponents. Four connections are
taken from it to various points in
the set, but more will be said of
this later. The miniature button-
type potentiometer VR1 and the
two pole on/off switches S3 are on stand-off panel
No. 2 and wires from the inside of the set are
passed through holes to them. The button potenti-
ometer stands off the panel by suitable set screws
and washers and has a clearance hole cut in the
outer cabinet. Another pattern could. of course, be
used with the more normal spindle, but may
necessitate altering the on/off switch.

The fuse is a flashlamp-type bulb of 15V, ‘0A
rating and is a worthwhile fitment.

PADDER CAPACITOR BANK

The padder capacitor “bank” is made up by
soldering the four trimmer capacitors to the brass
strip by one of their tags, each component being
pushed close up against its neighbour.

The tags at the opposite ends go to the small
panel on the coil unit,

Jo IFTS To audio To audio \
(giod transformer transformer Heater
(pri) sec) -ve

To LS. matching‘
transformer ™

-

To VR1
(slider)Y

Fig. 5¢1 Connections to the valve bases. Yalveholders shown as seen from underside.
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A%wieo RADIO GLEARANCE LTD. ™*"i:is%Vel’™

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE ,
27 TOTTENHAM COURT ROAD, LONDCN wWw.i

ANOTHER SGOOP-
LIMITED QUANTITY ONLY

Don’'t miss a chance like this!

The “Minigram™ Transistorised Record Player

FEATURES

® Ready-bullt amplifier with four ® A reai “FAMILY FAVOURITE".
first-grade Mullard transistors. ® Ideal for Teenagers.
® Plays 45 R.P.M. pop records. ® For use ANYWHERE.
® Built-in automatic stop, ® Hours of amusement for the
® Lightweight and portable. younger members of the fsmily,
® Instruction leaflet supplied. ® Assemble one of these amazing
® Crystal plck-up wich expendable Players in less than 30 minates;
Stylus, GP59 Typ supplied in 3 complete units with
® Obperates from EQV battery (3/9 ext) only 19 connectlons to make
P ® Available in two colours—cream/ Approximate dimensions 9xB4x4in.
red or cream/blue, [
A Motor and pick-up deck........(2/6 P. & P.) 39/6 ONLY , 9 6
Ready-bullt 4-transistor amplifier, complete the mplete Fckgs.
B with volume control and L’speaker(2/ P &P) 35/' usco /D kg.
c Portable two-tone case with handle and 5/_ or any unlt sold
expanded metal fret............ ..(2-P. & P) sebarately.

Loudspeaker Bargains Still Available

Enormous purchases of Brand New and Guaranteed Plessey loudspeakers enable us to offer these units at THE WE!

PRICES EVER! Pon’t miss this golden opportunity to obtain a first-grade permanent-magnet LObnsPEAKklliooﬂ t%g
production line at LESS THAN THE MANUFACTURER'S COST! Read fully the prepared list below and choose Just the
right speaker for the Job—COMPARE TIIE PRICES ANYWIHERE! LING FAST—STOCKS CHANGING RAPIDLY.

SCHEDULE OF LOUDSPEAKERS AVAILABLE

Diameter Gauss dmped. Diameter Gauss Imped. Diameter  (Gauss Imped, Diamcter Gouss Imped.

in inches in lines en ohwns  Price | in inches in lines in ohms  Price | in inches in lines i ohms  Price | in inches in lines in chms Price
2 7000 80 8/ 33 9501 50 10/8 4 4500 an 11/8 5 8500 3
2% 7000 a5 8/8 4 7000 25 11/6 5 L) 3 B;— b 4300 8 1353
2% 7000 bo 8/6 4 (Y 35 10/8 5 G000 il 8/- > 9500 5 10/8
o 7000 B 8/- 4 7000 85 114- 5 TOH 3 8/8 64 7000 3 11/-
3¢ 7000 30 8/8 5 7000 b 8/8 8} 8500 2 11/8

] 7500 3 9/-

Elliptical Gause Imped. Biliptical Gauss Imped. Elliptical Gauss Imped.

Bize in lines in ohms Price Size in tines in ohms Price el 1 d q P Size in lines in ohia  Price
p N . iptical  Gausx mped.
g £3 8 Hana 3 I8 DR 000; e 1= Nize in lines  in (:‘hm.! Price {8 x 21 FBON 3 8/8
x 3 7000 3 8)- Hox 3 H0UH 3 8/6 8 x 2 [Ny 3 10/-

6% 3 9000 3 8/6 6 x4 700y 35 9/~ Tox #p s 8 10/8 x 2

5% 3 5000 25 9/6 6 x 4 “HON 4 8/6 B x up  Huoy # 8/6 B x 2§ 4600 3 10/-
5 x 3 7600 2b 10/~ 6 x 4 9500 3 10/- 8 X 23 Uty b 8/- 8 x 24 500 L] 10/~

ALLOW 2/« each Speaker for postage and packing, and please specify the exact requirements—the neareat available will be sent.

BOTH SETS STILL AVAILABLE HERE!

Ask for a demonstration lnl The best and Choiece of a dozen stations
the shop. easiest transistor &in daylight . . .

13 11] ] A ft-yourselr
SGn(s;lﬁvPe'Rl I sels available, I THE MCUNTESSAH

H

Super-selective ! 0 send S.A.E. ..uur EN OF THEM ALL”
uper I for FREE

I PARTS LIST To clear existing stocks

IG First (-rade IONLY ‘70'906

MULLAK
I 'lransiswrs i /6 p. & pkg.
n,'."g“]"‘;“lj:):e':"{s PORTARLE and CAI RADIO
2
Drottwict LW I > NEW RN DS eI

Size 4 x 2] x 14in I l( onstruction manual 2/10 Post
Constructional data 1/9 Post free. GUAI{-ANTEED Free.

Speaker !
NOW ONLY

(2/- P. & Pkeg.)
Pocket  Super-
het MW and

f
8

for all i , batte Battery (plas 4/

and lmtrszltf;noﬁ;ok complete in every deu‘:l‘l,e L0 GONTESSA 5’61:&:::4 £7'1 9'6 l!) “:2 P'I
ANY PARTS BOLD SEPARATELY ON THE cAPRl Battery 79 /6 {plus 2f-
BUILD-AS-YOU-BUY SCHEME 2/6 extra. P. & P

Ql‘l ECTED BARGAINS
Beautifully geared AM/FM 2'gang Condensers. 4/6; AM/FM IFT's 465 kc/s and 10.7 Mc/s, 4/6 pair; Magnavox Crystal Tape Recorder
Mikes, 12/67 trans!stor sub min. 7 mm. coll set (4) 4/6 the set; 3 watt Stereo Amplifiers, complete, ready to switch on, 79/8; Sentercell
rectifiers R3/2D-D3-2-1-Y, 2/8 each, I)l()l)Fs‘—OA7O OAT9, A90 CG46H, GDIY, 2/- each
}IRA\SI%(H;\ 0C45 4{\6.;]’%{:\101 3/9, AF115 4/6. Sub min. Germanium diode 1/3, M1 diode 6d. each. Silicon diodes, 200 p.i.v., 200 mA
- each D.i.v.,
Please send STAMPED and ADDRESSED envelope with any enquiry. We regret no catalogues—our stocks move too quickly! Kindly
make provision for additional postage and packing charges to avoid delay. Terms: Cash With Order or C.0.D. on Orders over 10/-
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ARE YOU TRAINED FOR
19652 19662 1967

Will antomation or new techniques in Electronics replace you one dayP
DON’T TAKE CHANCES WITH YOUR FUTURE—DECIDE THAT
YOU ARE GOING TO BE THE MAN IN DEMANDI
Never before in history has it been so easy and so inexpensive to train for a

rewarding career in Electronics, Radiv and Television!

8IM-TECH NOW OFFER THREE EXCLUSIVE HOME TRAINING

COURSES.

Anyone can afford these amazing courses—anyone can understand this practical
training—No complicated mathematics to held you back—No old fashioned,
obscure explanations to frustrate you!
The lessons are CRYSTAL CLEAR, PRACTICAL, EASY TO MASTER AND
TUSE—Early lessons make iundamentals clear even to the beginner. while other
lessons will give vou the practical "know-how” of an expert!
Compares favourably with some courses costing ve nuch morel By creating
& mass market through large volume sales anl eliminating individual letter
writing we are able to pass on these savings dirketly to youl
Each course is printed on extra large quarto size sheets and bound into one
manual to siniplify handling and distribution.
Please select the course most suitable for your requirements from the following:
No. 1. RADIO COURSE. Fundamental facts—Iilectrons—Conductors and
insulators—Radiv  Batteries—Circuits—Magnetism—Olmn's  Law—Resistor
Colour Code—(hart—What resistor to use—Electro-Magnetisin—Electros
magnetic Induction—8elf Induction—Radio Frequency Inductances—('apacity
Coupling—L.¥. Transformers—Radio oils— Radio Capae m»m—The Farad—
Dielectric—Capacitor Colour Cule—Alternating Current Theory & Filters—
Reactance and Resistance—Charts to calculate Capacity Frequeney and
Inductance——Handy Radio Formulae—Tractical Aspects of Radio Servieing—

Radio Valves—Transistor Theary—XN Type Germaninm—I1" Type Clermaniumn—
Diode Action—Transistor Action—D.C. Stabilization—Transistor Bias Adiust-
R.F. A perhcterodyne Principles— A.V.C.—P'ower Bup-

plies—Meters—Multitestera aml Valve Testers—Point to Point Serv
Bignal Generators and Rignal Tracers—T'sing an Oseillorcope for Sery
Allgnment—Amplitiers and P.A. Equipment—High Fhlelll\—Ad\anlapeh n!
Inverse Feedback—Speakers—Frequency Madulation—I{aw {0 Ohtain Radio
Jobs. Price for the complete course. ONLY 36/-. I'lus postage 176,
No. 2, ELECTRONICS COURSE. Includes most of the above lessons plus L.C.
and R. Combined Circuits—Resonance Phenomenon—Behaviour at Resonance—
How Meters Work—Making a Voltmeter—Ohm meter Connections—Valves—
Electron Be}mv!our—Tr(udL—(‘hara.ctermu(‘ Curves—Power Supplies—Audio
b it Coupling—Ohtaining  Grid  Biag—
Pulh Pull lnd Parallel—-Phase Inverter Clrcmt——Radm Frequeney Voltage
Ampifiers—I.F. and Multiband Coils—Detection—Receiver Circuits—Results
of Frequency Mixing—A. V(‘——Flectmmo Omxllatnrswunrtz Crystals—

Radio T Circuiti ion and T g—Lines, Ant and
Radistlon—Test Eqmpmen'. Using M('lers—]:,ledromc ']‘est I‘,qulpment—
Thyﬂtmm“l’hgto -Cell t adio  Comy H.F.

P Clrcuits—Flectron \‘hcr pe—FElectric 8train (;imles—
Inter-Communicators—Radio S8ervicing Techniques—S8ervicing Printed Circuita.
Prioe for the complete course. Only 39/8. Plus postage 1/6.

@raduates of the Eleotronics Course can qualily for a certificate—details sent
with each order.
No. 3. TELEVISION COURSE. FEffect of Mis-adjusted controls—Pictures of
varfous faults—Service adjustments—Circuit Faults Indicated by a Poor
Pattern—Finding Bad Valves by observing Picture Faulta—Separate Channel
LF. Bystem—Intercarrier I.F. Bystem—Negative Picture—Interference—
Antenna Principles and Practicea—U.H.F. Transmission Lines—Facts Ahout
the T.V. 8ignal to Help you in Rervicé Work—8ynchronizing Beparatora-—T.V.
Interference Aids—All abont Cathode Ray Tubes—Explanation of T.V. Circuits
—Video Detector—Video Amplifier—D.C. Restorer Gircuit-—Automatic (iain
Control Circuits—Oscillatorr—Deflection ('nils—Automatic Frequency Control
Circults—Analysis of Stagger Tuned I.F. Receiver—Analyria of Three Inter-
Carrier Type Receivers—The Vertical Deflection Cirenit—The ]lnnmmal
Deflection Circuit—Waveforms—8chematics of various sections of a T.V.—
_H.F. Converters and Tuners—T.V. Test Equipment and Ahgnmem—Anal\ms
of Various Problema.
Price tor the complete course. Ouly 38/-. Plus postace 1/6.
TUNCONDITIONALLY GUARANTEED TO GIVE COMPLETE SATISFACTION
You must be convinced that thie ir the Lieat value vou have ever seen in Elee-
tropic, Radio or T.V. Training, otherwise yon can return the course (or have
your money refunded if sent with order) aiter ¥ou have examined it in your
own home for a full reven days.
IF YOU SEND CASH WITH ORDER WE WILL INCLUDE A FREE 70 PAGE
BOOK. Tick on the coupon one book for each course ordered with fnll cash.
RADIO SERVICING FAULT FINDING BOOK. TELEVISION FAULT
BOOK. OSCILLOSCOPE BOOK.
These free books are authoritative, and loaded with information. Would
cost at least 5/- each if bought separatelv—hy sending cash you reduce book-
keeping and other casts, which savings we pars back to you!

" mm mm mwm mww ® FREE TRIAL OFFER! ™ =om som som oo sow
Pay only 5/- per week if you wish. Clip coupon right now for this special offer.
"!;n: 8im-Tech Book Company, Dept. CW3, Gater’s Mill, West End, Southampton,
ants.
Please send the following coursea for a full seven day’s trial.
[0 Eo.lL RADIO COURSE. [] No. 2. ELECTRONICS COURSE.
37/8, incl. postage. 41/-, incl. postage.
O ®o.3. TELEVISION COURSE,
37/8. inel. postare,
(Pree trial customers tick only one please).
If not delighted, T may return the course post-paid without further obligation
on my part. Otherwise I will pay cash price OR 5/~ weekly until purchase
price plus 2/6 service charge has been paid.
[0 Tick here if encloging full purchase price.
Pleage send nfe [ | FREE. RADIO FAULT FINDING BOOK.
[] FREE.T.V.FAULT FINDING BOOK. [ | FREE. OSCILLOSCOPE BOOK.
Amount enclosed £.........
1 anderstand that you will refund this money in full if 1 am not 100% satisfied.
Overseas customers please gend full amount (including Ireland).

NAME
ADDRESS

City. County.

ELIMINATE MAINS
FLUCTUATIONS

wirntre YEG”

Automatic Mains Stabilizer
ing constant perfectly
stabilized voltage supply.

N MOVING PARTS

ATTENTION
MAINTENANCE
& Suitable for both {10and
i ) "?\ 240VAC.Accuracy: £ 1%
Fi 0Pl Capacity: 250 VA
'*; IMMEDIATE RESPONSE .
\ , In attractive vented metal
case with teather handle.

Size 8" x 8", weight 21 Ibs.
£] ] _] ﬂs Carriage/Packing 12/6. From stock

WORLD FAMOUSs ‘SLID-UP’ VARIABLE
Pisitos. TRANSFORMERS

JRATED CUR-
w. RENT CONSIS-
o -"-\ TENT AT ALL
78 POINTSALONG
THE WINDING
2 Output: 0-260 v,
Input: 230v. A.C.
i 50/60~
# Shrouded fully
i variable trans-
formers for
bench or panel
mounting,

Model SBS
5 amp.

€
2.5 Amp. £5.17.6 10 amp. £18.5.0
5 Aamp. £9.0.0 20 Amp. £32.10.0

Ex Works

TRANSISTOR TESTER

FULLY PORTABLE
PRECISION INSTRUMENT.
MEASURES :

Ico (Icbo) and the reverse
current of diodes.

PNP & NPN—O~50uA
(1A per scale).
POWER—0~ ImA (20uA
per scale).

B85-200 (5 per scale)

Bias current—

(ImA on PNP & NPN)
(5mA on POWER)
a0.9-0.995 (from 8= a )

i-a
MODEL AT-! Terminals: Spring Sockets and
ONLY Screw Terminals,
Meter: 4in. SOpA moving coil.
£g 'l 7 B Size and Weight: 7 x 5 x 3in. 24 Ib.
Powered by pen cells.

P. & P.5'6

TELESCOPIC AERIAL MASTS

20FT. TELESCOPIC MAST. NEW, self-supporting all steel
tubular 4-section masts, suitable for roof or wall fixing, as well
as base location. May be extended to full height or locked at any
position by special Roller cam locking rings. Bottom section
approximately l4in. diam. Copperised and ONLY £5 0.0
sprayed finish. Weight 16 Ib. Carr. 776.
LIMITED QUANTITY

36ft. BRASS TELESCOPIC MAST
Complete with built-in hand wmdmg winch for easy rapid ex-
tension. Finest quality non-rusting. Bottom section 24" diam.
Winds down to 9ft. One of the best masts ONLY £35.0.0
ever produced. . Carr. 30/-
As supplied by us to shore stations and electronic organisations.

I.M.o. LTD.

Dept. P.W.4. 2-5 Powis Mews, Westbourne Park Road
London W.II. BAYswater 1756,
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To give added support to the “bank ™ a stout
tinned wire sheuld be soldered to the outside of
the shank of the adjusting set screw of each
at the back, taking care not to allow the solder to
run into the threaded portion of the shuanks. This
stout wire and the brass strip, are soldered to the
lower chassis bar and give adequate support for
this unit,

The author fitted all S00pF padders though

other values can be suhstituted according to the
coil makers’ instructions.

A maximum value of 150pF is given by Messrs.
Osmor for their QOY long waveband oscillator
coil, though the author has not found the S00pF
one fitted gives too coarse an adjustment.

Once adjusted for correct alignment, these
oscillator padders are left alone, of course, as are
also the slug trimmers in the oscillator coils them-
selves.

PRACTICAL WIRELESS 369

ALTERNATIVE VALVE TYPES

There are several ™ alternatives ™ for the valves
which have been specified. See Table 1.

The centre spigot on cach valve
earthed. since this makes connection
screening can.,

Note that V4 has pins | and 7 joined to 1.t.+.
This is essential for 15V working, in this type of
output valve. However some valves can bz obtained
with the normal filument connec-
tions for 1'5V operation. as per
V1. V2 and V3, their filament
connections being to pins 1 and
7 as shown.

should be
with the

EATTERIES

The batteries used with this
sct are the Ever-Ready A.D.35,
1tV for  filument, and the

Looking into the back cof the com-
pleted receiver

compact 90V battery B.126 for
h.t.

The author has not tested the
length of life of this h.t. battery
for continuous use, and prefer.
to use it only when taking out as
4 portable. For indoor operation
the author uses an Ewvcr-Ready
B.107. This larger battery cannot
be accommodated actually in the
set of course.

The h.t, current conasumption
was found to be 12ZmA.

Table 1|
Mullard  Osram  American Mazda
Vi L. DK92 X17 IR5 1CI
v2 .. DFSI WI7 IT4 {F3
A R DAF9I ZDI17 1S5 IFD9
V4 ... DL9%4 NI7 354 1PlO

Next month details of the frame aerial and

cabinet will be given.

TRANSISTOR TUNER/CONVERTER

—continued from page 323

following table gives spot frequencies:—

L.F. L.F. H.F. H.F.
Band Tracking Tracking Band
end point point end
Range 3—
1-67Mc/s  1'83Mc/s  4-5Mc/s  5:3Mc/s
Range 4—
5-0Mc/s 5:5Me/fs 13:-3Me/s 15:0Mcls
Range 5—
10-5Mc/s  11-:5Mc/s  28:5Mc/s 31-3Mc/s

The h.f. tracking point should be approx. 15°
from minimum and the Lf. point 20° from
maximum. Note what has been said about the
19m band carlier and if it is desired to include this
on Range 4, trim the h.f. end accordingly to

minimum. about 16Mc/s.

Oscillator Pulling. When adjusting ihe signal
circuits, some slight detuning of the oscillator can
occur (pulling) and 1n order to prevent this effect
giving a false peak. the tuning capacitor should
be shightly rocked to and fro while aligning either
mixer coil or trimmer.

Second channel. Owing to the fact that an r.f.
stage is used. second channel images will not be
obvious, It is. however, cssential that one uses
the higher frequency of the two alwavs present
in a mixer. so if two settings are found during
adjustment of trimmer or core of oscillator coils,
the one with the trimmer or core furthest out is the
right one. thus putting the oscillator ubove the
incoming signal.

Check or this by moving the core hoth wavs
on lower frequencics. and if two similar signals
appear. the correct one is the furthest out.  The
same  applics o trimmer TC7  on the  high
frequency end of cach range.
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SIMPLE
CARBON

A
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MICROPHONE

Augusf, 1964

BY ¥F. E. P. EARRIS

entertainment purposes, and has given much
pleasure, although it is certainly not in the
hi-fi class.

The carbon was obtained by crushing the rods
from old dry batteries, and is sandwiched between
two Meccano plates, each 24in. square, although
they can easily be made up from sheet metal. Also
required are two pieces of plywood, each 2{in.
square, and some }in. x }in. balsa strip. In the
prototype, 3-ply only f%in. thick was used, so that

THE unit to be described was made for home

% woodscrews

_— —Thin plywood
1" boit

.- f"f;deccano plate

lower side
——\ scraped

- / /r:? Corner scraped

Washers cut
from writing
paper

Baisa wood
Y4 x Yy’ strip
Meccano
plate
(upper side’

scraped

1/2" bolt in centre

This hole
enlarged

Thin plywood

Fig.| t Hlustrating the simple construction of the
microphone.

the finished microphone was both light and slim.
The balsa wood can be obtained from any do-it-
yourself shop.

Construction

Construction is shown in Fig. 1. The lower plate,
with its upper surface scraped clean of paint, and
one corner hole enlarged, is glued over one piece
of plywood. (Evo-stik is a suitable adhesive agent.)
A hole is drilled in the centre of the plate to take
a small bolt, and a nut and a terminal are fitted to
the bolt. The balsa sides are then glued in place.

The tray can now be filled with the crushed
carbon. The particles must be as small as possible,

and they must fill the space completely, or the
microphone will make rattling noises as it is
moved,

The two large paper washers and the upper
plate are laid on top. This plate acts as the
diaphragm; its lower surface and one upper corner
is scraped clean. (This corner must be over the
enlarged hole in the lower plate.)

The upper piece of plywood is used to cover the
diaphragm, and present a neat appearance. A 1}in.
diameter hole is cut in its centre with a fretsaw (or
a pattern of holes may be drilled), together with
small holes in the corners for screws. Through one
of these, a bolt lin. long is passed, and a nut
screwed up tight.

A hole is drilled through the scraped diaphragm
corner to the back. Washers are placed on the
screws in the other corners to the same thickness
as the nut, and the diaphragm cover is screwed
down. The bolt from the top plate must not touch
the lower plate. A further nut and terminal are
placed on this bolt.

The corners can now be rounded off, and the
microphone painted, if so desired.

The Circuit

The circuit is shown in Fig. 2. When the dia-
phragm vibrates, the resistance between the
terminals varies. When a voltage is applied, the

Microphone 1st valve
transformer _ of |
amplifier
3V
+(nlg—
e
Microphone

00000000000

Fig.2: The input circuit used with the microphone.

varying current induces a varying e.m.f. on the
secondary of the transformer, which is amplified
in the usual way.

A microphone transformer with a ratio of 50:1
will be suitable. The author used a small bell trans-
former, connecting the microphone to the 5V
output, and the amplifier to the 230V input. [

www americanradiohistorv com


www.americanradiohistory.com

August, 1964

PRACTICAL WIRELESS 3n

IT YOURSELF

Build a Record Player and Save Pounds

The Cheapest Way

@ SCOOP! Transistor Tape Recorder. The best obtainable
by very famous manufacturer. Brand new, boxed, guaranteed.
Reduced from 12 gns. OUR price £7.10.0 P. P. 3/6. Complete
with microphone, tape, batteries and operational booklet.
Features push-pull amplifier, two motors, single switch opera-
tion, pause, speed, wind, rewind, record, play back. Can be
used in any position, indoor or outdoor.

Famous Autochanger or Single Player Units supplied with
brand new, two-tone, de-luxe portable cabinets, 17 x |5 x &%in.
Strong carrying handle, gilt finish clips and hinges are used by
famous make for 22 gn. model. Ready cut out motor board,
14 x 13in. Front baffle 7 x 4in. High flux loudspeaker and 3 watt
amplifier. Amplifier ready built on metal chassis with ourput
transformer, volume and tone controls. All items fit together
perfectly. Assembly in 30 minutes. Only 5 wires to join. 12
months’ written guarantee. Available separately or package
deals as below.

Our NEW MKII Superb Kits are now being dispatched.
L K PRICES FOR COMPLETE KITS:

Autochanger Kits as above
B.S.R. U.A. 14, T.C. 8 Mono
Garrard Autoslim, Mono
Single Player Kits as above

Garrard S.R.P.10, Mono £10.12.6 P.P. 5/6
E.M.l. Autostop, Mono ... £10.17.6 P.P. 5/6
Individual Prices for those who wish to purchase separately.

£10.17.6 P.P. 5/6
£11.7.6 P.P. 516

Record Player Cabinet with Cut-out Board.. £2.15.0 P.P. 3/6
Amplifier with 7 x 4in. speaker ........coeeuee £3.10.0 P.P. 216
Autochangers

B.S.R. U.A.l14, T.C. 8 Mono ...
Garrard Autoslim, Mono .
Single Players

E.M.l. Autostop, Mono ...
Garrard S.R.P.10. Mono
E.M.). Separate Pick-up
Transcription Units—Stereo Head—Mono

£6.0.0 P.P. 4'6

Garrard 4 H.F. Stereo . £14.10.0 P.P. 5/-
Philips A.G 10’16, Stereo ., £12. 0.0 P.P. 5/-
Garrard A T.6, Stereo £9.19.6 P.P. 5/-

@ SCOOP!B.S.R. U.A.14 Autochangers T.C. 8 Mono P.U.
Brand new and boxed. Wired for stereo. Note OUR price
£5.7.6. P.P. 5/-. Latest model.

@ SCOOP! Garrard Autoslim Mono P.U. Brand new
and boxed. Wired for stereo. Latest model.

Note OUR price £6.0.0 only. P.P. 5/-.

@ SCOOP! Diodes—over 1,000,000 in stock—ideal substitute
O.A.8| vision detector.

Note OUR price £1.0.0 per 500. P.P. 2/-. (In 500 lots only).
@ SCOOP! 3-watt Gramophone Amplifier. Complete
with 5in. Speaker, 49/6. P.P. 5/-.

The amplifier is complete, on a fabric-covered baffle board.
Output transformer included. Tone and volume controls and
on/off switch. Ready to switch on and play. Terrific volume.
Size 124in. x 6in. x 3in. back to front. For 200-250 v. A.C.
Qutput 3 watts.

@ SCOOP! A Stereo Amplifier by world famous amplifier
designers. 5 watts per channel. Facia panel in black and silver.
Assembled, tested, guaranteed. Even leads and plugs supplied.
Maker's package unopened.

OUR price £7.10.0 List price £15.15.0. P.P. 5%6.

Please send for our Amplifier and Hi-Fi lists they are FREE. Our
prices the most competitive in the trade.

@ SCOOP! Microphones Complete Lead Coax.
Brand New. Our Price, 5/- only. P.P. |76,

@ IF NOT ADVERTISED IT IS STILL IN STOCK

Plug,

@ MAIL ORDER ONLY TO THIS ADDRESS PLEASE

L.K. ELECTRONICS (Victoria) LTD.

*

27 OLD BOND STREET,

The L.K. Way

TRANSISTOR SECTION
@ SCOOP! Afirst-class 2 wave-band 6 transistor superhet
chassis by world famous manufacturer. Fully built. aligned,
tested, guaranteed. Full coverage long and medium waves.
Note OUR price £4.4.0 only. Suitable speaker 10/6. A few
cabinets can be supplied at 22/6 each. OWR price for the
package deal £5.5.0 only.
@ SCOOP! As above, 7 transistor
OUR price £4.15.0 only. Suitable speaker 10/6, Cabinet
{very attractive), 22/6.
OUR price for the package deal £5.14.0 only.
@ SCOOP! As above, 8 transistor.
OUR price £5.4.0 only. Suitable speaker 10/6. Cabinet
(very attractive two-tone), 22/6.
OUR price for the package deal £6.10.0 only.
@ SCOOP! A Limited Number Only. Tape Decks by
B.S.R. Latest model. A.C./200/240 v. Brand new and boxed.
OUR price £6.0.0 only. P.P. 4/6.
@ SCOOP! Tape Recorder Amplifiers. Suisable for
B.S.R. or Collaro Decks. Price: £6.10.0 for B.5.R. Deck;
£6.12.0 for Collaro Deck. P.P. é/-.
Mk.lIl. Fully built, high gain, low noise, printed circuit. Attrac-
tive grey and gold front panel 13 x l4in. Overall height 54in.
Front to back measurement 54in. The amplifier is supplied
complete with the switch wafer fully wired for 8.SR. deck.
For Collaro deck, a completely wired separate switch with
spindle is supplied. Magic Eye DM70 fitted.
@ SCOOP! Superb 1964 F.M.-M.W.-SW. 3-Band
Radiogram Chassis with F.C.C. certification Feequency:
F.M. 88-108 Mc/s: B.C. 535-1605 kc/s: S.W. 3.5-9 Mc's. Output,
5 watts. A.C. only. Ferrite rod aerials. Product of very famous
manufacturer. Brand new with full maker's giarantees.
List p ice 22 gns. OWUR price 15 gns. only. P.P. 56
FREE! with this superb chassis for one month cnly, two
5 x 6in. P,M Dynamic Speakers and beautiful cakinet with
matt chrome trim. Knobs are included tc suit the chassis.
Please send for our Chassis Lists they are FREE. We are Main
Agents for Brittamer “Empress” Chassis.
@ SCOOP! Complete I4in. TV Sets—Untestec. Choice
of Pye, Philips, Ekco and Sobell, well packed—but at
owners’ risk. £2 each. Also few [7in. TV sets £4.10.0 each.
Plus carriage and packing inner London 10/-, elsewhere 15/
VALVES—Ex-equipment Tested and Guaranteed

EBS| 2/- EZ80 4/- PYBO 3/6 6FL 216 &BW6 5/-
EBF80 4/ KT33C 4/- PY8l 3/6 ¢FI12 216 6BW7 4l-
EBF89 4'6 KT86 7/- PY82 3/- FI3  Sf. 1457 10/-
ECC813/6 PCCB4 4/« PYB3 6/- ¢pi4 s7. 30F5 5/-
ECCB2 4/- PCF80 4/- PZ30 7/- ¢p5 gr. 35Z3 5=
ECC85 5- PCF82 46 U25 61+ /.o o~ 3524 Si.
ECH35 6/ PCL82 5- U266« ¢\ 77 3OPLI 70
ECH42 6/- PCL83 5/6 UISI 7- ‘ o FL12 516
ECHS8t 6/- PCLB4 6/6 U30l 9I- nga T+ 30pLI3 6l
ECL82 6/- PL33 7/- UAF42 5/ 6P25 S/ 50p " 71
EF85 4/6 PL36 6/6 UBC4lS/. 6P28 B/ 4,302 7/.
EF9| 2/3 PL8I 5/6 UCCB47/6 7B6 6/~ RI9 616
EL33 S/. PL82 4/. ECF80 7/6 7C5 6/~ LOCD6

EL84 5/6 PL83 S!- UF42 2/6 757 10/« 16!~
EYSI 3/~ PY32 7'6 6C9 10/- 7B7 6/« «CD6G

EY86 4/6 PY33 7/6 6X5 4l6 7v4 Sl 718

EF80 in a batch of 12 for 16/-, plus 2/6 P.P ECL80 in a batch
of 6 for 14/-, P.P. 2/6. P P. is 6d. on each valve.
Mullard |4in. tubes of all types. AW and MW. All 17/6 each.

P.P. 10/,
Speakers ex Equipment. 5in. §/-, 7in. x 4in. 6/, 6in. 6/6,
8in. 7/-. P.P. 176 each.

S.A.E. enquiries please. Our Complete Lists I/~ only
—credited against your order.
@ THE CHEAPEST, THE BEST, THE QUICKEST

SERVICE.

LONDON; W.1.

*
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CONSTRUCTORS
THE ‘REALISTIC

Transistorised  Portable Receiver
made to the highest professional stan-
dard. Comprises 7 Mullard Trans.
plus Crystal Diode, 350 milliwatt out-~
put _to 4in. speaker.—LF. frequency
470 Kc/s.—fully tunable over medium
and long wavebands. Two-tone plastic
cabinet with handle—slze 7 x 10 x 33in

fitted socket for car aerial. Complete

with full instructions,
All parts sold separately

MAY BE BUILT
FOR £5'1 9'6 Battery 3/9 extra,

P. & I, 4/8 extra. (Circuit diagram 2/6, free if allert.s bought.)
Also De Luxe Model with superior PVC covered wood cabinet
and full view tuning dial

ONLY £1 EXTRA  AN.538% S0 ssraraten
“THE SPRITE”

6 transistor mini pocket receiver. Full L. and M. waveband
coverage. Size only 4 x 24 x §in. In sub assemblies. 3in. speakcr.
CAN BE Leather case, ear- 1 2/

BUILT for phone and )m(t(-rv

All parts sold wparau-lv L& P 3

SUPER AMERICAN TAPE
LAFAYETTE BRAND, FULLY GUARANTEED
RECORD LOW PRICES

MYLAR 13 ACETATE BASE
5in. Double Flay 1,200ft. 16/~  5in. Long play. 900ft. 10/-
o3in. Long pla; 2001t. 15/~ 5]m Lcns play. 1,.200ft. 12/8
5¢in, Double play 1,8001t. 22/6 Long, play 1,800ft. 15/~
Tin. Stand. play, 1,200ft. 12/ SAGE TAT
7in. Long play. 1800ft. 18/
;,m‘ Rouble play 2,400ft. 25/-

bin. Standard play. 600ft. 8/8
5! n St.a.nd play, 850ft.
P. 1/- extra per reel.

WIRECOMP ELECTRONICS
378 HARROW ROAD,LONDON W9

TEL: CUNNINGHAM 9530
Hours of business: 9 a.ni. 1o 8 p.n. Open all day
Saturday. Opposite Paddington General llospllal
Buses 18B and 36 pass the door.

BARGAINS

=

extra

.78
Fuil range of Triple Play
11/8 ‘Fape avallable,
4 reels and over Post Free.

! _I -, BOY'S 2 Transistor Pocket Radio
P

» Ready made as tllustrated-—complete with
personal earpiece, telescopic aerial, battery
and carrying case! Wonderful value and per-
formance—full medium waveband coverage—
built in 2}in. speaker flves full tone reproduc-
tion. Works on single PP3 9 v. battery. In
attractive plastic case—size only 4 x 2} x 1in.
All accessories included in the price, Not a toy.

WIRECOMP'S 42/_ POST
: PRICE COMPLETE 1 FREE
Also 6 transistor model. Long and medjum waveband. Fully
built complete with earpiece. battery and leather 69/6 Post
carrsinyg case Free

HMV 40 r.p.m. AUTO RECORD PLAYER

Takes only 46 r.p.m. 7in. discs. Plays
up to 8 automatically. Fitted with
111{htwelghc pick-up and crystal car-
Mounted on sturdy pllnt —
<lze’ 10 ’{’\«lﬁ{hs(i?)\ll;’ ot P g
mains. N &
£59/63;
230MW TRA.\'blhT()l{ AMPLIFIER
Sultable for use with the above
er. Battery 2/6 extra
\Vll{h(‘O\ll”\ 35/_ . & P,

s}ultahle 6 X -lln sm-nk:-r 12/6 PrPost Free.

The transistor amplifier can be incorporated in the plinth of
the changer with the speaker—thus making a sel[-contalued
Record Plaver. £5 9
Can be jurchased together for F’REE

Transistor BABY ALARM/INTERCOM.

In 2 compact units. each size 4in. x 2iin. x lin. Internal loud-
speakers give ample volume. Complete ready for immediate use.
}Nggksf from PI;iB batgery. Complle;t.e with battery and sixty
eet of connecting wire . & P, 2/6.
WIRECOMP'S PRICE 69/6 !

Transistor TELEPHONE AMPLIFIER

A mus? for business or pleasure. This neat little transistorised
amplifier powerfully ampiifies the incoming call and at last
leaves you with both hands free while continuing vour con-
versation normally. The pick-up Is suction fixed to 'phone.
;}?‘f}t‘.,taetrg'-cperaterilat nselwnﬂblg Cfislt CFltt,eldtoﬂ switch for
conversation 28 XdJdx n. om| e
WIRECOMP’S PRICE ERCEBLIE IR
P. & P. 2/6.

»

NORCOL LTD.

wish to announce their latest developments
shortly.

TRANSISTOR TOP BAND Tx

8 watts Carrier Power. 12V h.t.
70€2 aerial output.

KIT complete with microphone, £14.

TRANSISTOR TOP BAND Rx

12V in for 200mW into 3Q2 speaker.
12V h.t. LF. 455 kc/s. Tunable
1.8-2.0 Mc/s.

KIT complete, £10 (covers broadcast
band).

TRANSISTOR RADIO batteries are expensive.

The NORPACK miniature battery eliminator
pays for itself. Approximately 44 x 2 x 2in.
9V O/P from mains. KIT complete, 35/-.

An Alignment Service is available for assembled kits.
NOMAD Car Radio still available, £6.19.6.

Please send S.A.E. or phone for more details:

PHIL SMITH, (c3ppu) Shop Manager

147 LONDON ROAD, CAMBERLEY, Surrey
Camberley 3743.

)
cms H. YOUNG LTD.

AERIAL EQUIPMENT

TWIN FEEDER 300 ohm twin ribbon feeder, similar K25,
6d. per yard K35B Telecon (round) 1/6 per yard. Post on above
feeder and cable 1'6 any length.

COPPER WIRE, 14 G., H/D 140ft. 17/-; 70fc. 8/6, P. & P. 276.
Other lengths pro rata.

AERIAL INSULATORS, Shell type, 2in .9d. Plus Postage.
CERI;MIC FEEDER SPRéADERS éin. type F.S. 10d each.
P. & 2f

CERAMIC "“T" PIECES, Type A.T. for centre of dipoles
1'6 each. P. & P. 1/-

2 METER BEAM S ELEMENT W. S. YAG!. Complete in
box with |-24in. mast head bracket. PRICE 49/- P. & P. 3'6
SUPER AERAXIAL CABLE, 75 ohms 300 watts very low
loss 118 per yard. P. & P. 2/-, 50 ohm, 300 watt coax very low
loss 119 yard. P. & P. 2/-,

ABSORPTION WAVEMETERS 3.00 to 35.00 Mc/s in 3
switched bands. 3.5 7, 14, 21 and 28 Mc/s. Ham bands, marked
on scale. Complete with indicator bulb. A MUST for any
Ham shack, 226 post free.

VARIABLE CONDENSERS All brass with ceramic end
plates and ballrace bearings, 50 pF, 5/9, 100 pF, 676, 160 pF,
716, 240 pF 8/6 and 300 pF, 976 All ﬁtted with rear extension
for ganging. P. & P. I-. Also Flexibla Coupters, |/- each.
SETS OF VALVES for ARS8 (14) £3.10.0 post free.
METERS. 3{in. with 2}in, scale, 0-10 mA, 15/-; 0-100 mA, 15/-.

P. & P. I76.
THERMO, 2in. round 0-2.5 amp, 776 each. P. & P. 1/6.

170-172 CORPORATION ST.
BIRMINGHAM 4

Telephone CEN 1635
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Two in Tune

FEATURES of the two latest transistor portables
— from Baird, arc their light weight and neat
design.

Model 290 weighs 14lbs. with PP6 battery,
covers medium and long waves and employs seven
transistors. It has a 3in. spcaker, aerial and carth
sockets and tape recorder/earphone socket. The
brown fibre case is covered with foam-filled
leathercloth and measures 7/in. x 2in. x 5in.
Price is 11 guineas inc. P.T.

Model 292 weighs 2Ibs. with PP6 battery. has
seven transistors and covers medium and long
waves. Like the model 290 it has a 3in. speaker
and tape recorder/earphone sockets. Provision is
also made for the attachment of an external aerial
and earth.

Housed in a deep grey leather grain plastic case,
model 292 measures 8%in. x 14in. x 3in. Price is
104 guineas inc. P.T. Baird TV Distributors Lid.,
414 Chiswick High Road, W 4.

The model 292 transistor receiver new from Baird.

PRACTICAL WIRELESS 373

This new capacitor tester is made by KiB Electric
Limited.

In-Circuit Capacitor Tester

"l‘HE PACO C.25 “In Circuit™ capacitor tester
©is described as one of the most valuable pieces
of  fault-finding equipment that amy service
engineer could have on his workbench. It reveals
immediately any open or short-circuited capacitors
without removing them from the circuit. The
PACO (.25 also locates dried-out electrolytics in
one quick test. Price is £15 19s. 6d. complete, or
may be purchased in kit form for £14 12s. 6d.
KLB Electric Limited, 335 Whitechorse Road,
Croydon, Surrey.

The Danetone mode!l SRT 62G record player.

Danish Record Player

FROM Denmark comes this new Danetone SRT

620 Hi-Fi mains record player. Typical of
Scandinavian design. this record player is styled
for use as a portable unit, und its black base and
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teak coloured wooden top make it a very attrac-
tive accessory in the home.

Features include autostop mechanism, 4 speeds,
stereo cartridge, tone control and 24W virtually
undistorted output into an 8in. speaker housed in
an acoustic wooden cabinet.

The Danetone SRT 620 costs 21 guineas inc.
£3 1s. purchase tax. An additional matching
loudspeaker for stereo is available in a cabinet
with extension lead supplied. at an extra cost of
7 guineas. Denham and Morley Ltd., Denmore _
House, 173175 Cleveland Street, London, W.1.

This new French receiver has recently become available
in this country.

Portable Car Radio

\’EW from Sonolor. of France, comes the
4V « Flash 64 portable transistor receiver. It is
said to work equally well in a car and in the
home. The Flash 64 covers long, medium and
short waves (16—50m) with push-button wave-
change and variable tone control. The circuit
includes seven transistors and a 6%in. speaker. Also
fitted are telescopic aerial, slow motion tuning,
earphone socket and car aerial socket with ferrite
rod isolating switch.

The Flash 64 measures 94in. x 8in. x 3in. and
costs 223 guineas, including £3 5s. 4d. purchase
tax. Denham and Morley Ltd., Denmore House,
1731175 Cleveland Street, London, W.I.

New Codar Transmitter

ODAR RADIO COMPANY announce a new

transmitter. the A.T.5. The dial is calibrated
1-8—2-0Mc/s and 3-5—3-8Mc/s, covering the 160
and 80m amateur bands. At the rear of the 8iin.
X 5in. x 4in. cabinet, are Mic. co-ax socket, preset
‘mic. gain control. power supply socket, phone/c.w.
switch and output co-ax socket

PRACTICAL WIRELESS

August, 1964

The valve line-up is: EF80/EF80/6BW6/
12AX7/6BW6, and the power requirements are
250V. 100mA: 6:3V. 1'8A (or 12V, 0-9A) 150V
stabilised for VFO supply. There is a matching
power pack for 200-250V a.c.

Also included is standby/net/transmit switch-
ing, together with aerial changeover, transferring
the aerial to the receiver in the “standby” posi-
tion. Neon indicator monitors “standby” and
“transmit ”. Price of the transmitter complete
£16 10s., and the power unit, £8. Codar Radio
Company, Bank House, Southwick Square, South-
wick, Sussex.

The latest transmitter from Codar.
Wonder Plug

BOON to all servicemen and constructors is
the * Fittall ", a plug which eliminates the con-,
tintal changing of electric plugs to fit different
sockets. Five types of plug can be made: 13A
fused. SA 3-pin. 15A 3-pin. 15A 2-pin and 5A
2-pin. All that is needed to change the plug pins
being simple movement of the selector arm fitted
at the base of the plug. The whole unit is housed
in a shock-proof unbreakable plastic housing.
Price is fixed at 12s. 6d. R. W. Rumble (G.B.) Lid.,
Couastguard Road, Larne, Co. Antrim, N. Ireland.

WARNING: LIVE CHASSIS

With reference to the article a “Voice-operated
Baby Alarm” published on page 253 of the July
PracTicaL WIRELESS, we bring to reader’s atten-
tion that the chassis in this design is connected
directly to one side of the mains supply. It is
therefore possible for the chassis and the micro-
phone to be “live,” presenting a danger of shock
to the user.

Certain modifications should thus be carried
out to render the equipment safe. The fitting of
0-02,S 1.000V d.c. capacitors in each of the leads
to the television receiver. and also in the micro-
phone leads before they leave the chassis is
recommended to readers intending to construct
this piece of equipment.

Contact with the chassis should be avoided,
and no attempt should be made to “earth” the
cquipment. It is further recommended that the
equipment is contained in either a wood or bake-
lite type cabinet to reduce the risk of shock to

«

others. Any fixing screws that appear on the
outside * of the cabinet should be carefully
“hidden™ or covered. If a slight “shock™ is

experienced when contact is made with the micro-
phone. either the mains lead to the wall plug
should be reversed. or the plug itself.
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There are 30 other models, too. There ARE several other makes of solder-
ing instruments. Big ones. Small ones. Good ones. We’ve'seen them. We

don’t make the biggest ones. Or the most expensive ones. Or the most
elaborate ones. We DO make the smallest ones. And the widest range.
We make the best. Always have. May we send you details? '

Brochure P.W.10 post free on request

LIGHT SOLDERING DEVELCPMENTS LTD., 28, Sydenham Road, Croydon, Surrey.

Telephone: CROydon 8589

such a layout.

WEYRAD

TRANSISTOR COILS

The P50 series remain the most popular and wid
Transistor Superhets:—

P50/IAC Oscillator Coil for 176 pF tuning ...
P50/2CC Ist & 2nd I.F. Transformers .
P50/3CC 3rd I.F. Transformers o

All mounted in individual cans Liin. diam. x 2in. high

RA2W Ferrite Rod Aerial 208 pF Tuning ... OV |
LFDT4 Driver Transformers ...
OPTIA Output Transformers e
PCAI Printed Circuit Panel

Constructor’s Booklet

VALVE RECEIVER COILS

Our individual “H"’ type iron-cored coils are without equal for the construction of a wide range of
receivers. For the simplest T.R.F. sets covering one or more wave-bands the Aerial and H.F. Transformer
coils are ideal. The standard superhet circuit using the ever-popular triode-hexode frequency change
layout would employ the Aerial and Oscillator coils and the coverage can be selected from 7 different
bands ranging from 12.5 to 2,000 metres. For a really high-performance receiver an R F, stage can be
added by using the Aerial, H.F. Transformer and Oscillator Coils and a circuit is provided iliustrating

H Coils 379 gach.

WEYMOUTH RADIO MANUFACTURING CO., LTD.

REGENT FACTORY, SCHOOL STREET,

ely used components for Medium and Long-wave

5/4 ea.
517 ea.
6/- ea.
216 ea.
96 ea.
06 ea.
916 ea.
2/- ea.

-WEYMOUTH, DORSET
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HIGH SENSITIVITY
MAXIMUM RELIABILITY

L.50. 50 watt Amplifier approximately 14 x10 x 8in.
Sensitivity 25 m.v. output for 3 and 15 ohm
Speakers. Retail price 22 guineas.

CONCHORD. 30 watt Hi-Fi Amplifier with two
separately controlled inputs.
Retail price 17 guineas.

L.10. 0 watt Hi-Fi Amplifier with separate pre-amp.
Retail price 16 guineas.

L.t/10. 10 watt Hi-Fi Amplifier with integral pre-
amp. Retail price 13} guineas.

DIATONIC. 1014 watt Hi-Fi Amplifier with
integral pre-amp. Retail price 12{ guineas.
L.5/5. Stereophonic Amplifier. Output 5 watts

each channel. Retail price 124 guineas.

Trade and Export Enquiries invited—

—LINEAR

We regret to announce that after maintaining our prices for seven years (with
the exception of one unit) we are reluctantly announcing a revised price list.

ELECTRON WORKS Tel. Leeds 63-0126 (3 lines).
LlNEAR PRODUCTS LTD. ARMLEY, LEEDS. S.A.E. for catalogue.

WIRELESS August, 1964

HIGHEST FIDELITY
REASONABLE COST

LT.45X. Tape Amplifier with equalisation adjust-
ment for 1, 33 and 74in. per second. Suitable for
Collaro Studio Tape Transcriptor. Complete
with intregral power pack.
Retail price 125 guineas.

LP.l Tape Pre-Amplifier. As above but less power
pack facilities.

L.45A. 4/5 watt Amplifier.
Retail price 6 guineas.

LG.34. 34 watt Amplifier. Shelf mounting type
for gram use. Retail price £5.10.0.

TREMOLO UNIT. For Guitar purposes to pluginto
mains Amplifier. Retail price 4 guineas.

SUMMER CLEARANCE SALE - PRICES SLASHED

TRANSISTOR ONLY 19I6
RADIOS FOR 30 | 4
o ! This little 2
_'_.';‘ \mriong Radia Constricton  3et! speed cainera s i pre.
‘ Queome a radin expert for 30+, cnslon-g]auje mstrunent
| A complete Home Radio Course. | P chromed uteel and
|i Mo experience  needed.  Partg leather with miili-magni-
i Radw | book, instructions for | ("3 Lens—rach 14 mu fha a

- it
&)l Transistors, tondspe r, personal phone, knobs.

B e DD || B et BL 1 6 T ARG

STOCK ROOMS MUST BE CLEARED
TO MAKE WAY FOR NEW STOCK

MAKE 5 DIFFFRENT | miniaTURe SPY CAMER Our New 4-Stage MINUETTE

Build this newly designed
— e | “MINUETTE" 4-STAGE

o transistor set in very
atrong  ready  drilled
ULTRA MODERNXN
CARE, size only 6 X H§ N
lin. Uses three transis-
tors  and  diode and

= Z&’ﬁfﬁa‘)«?\?}‘z"\'w 1 i

: " AKER. Very scnsitive, idea) tor office.
8ix Rolls ot Film. | i 0 "iolidays, etc. Months and months of

P

s 10 it

scraws, ete., all you need. Box size 14 x 10 x 2in

listening off s 1/2 battery, €Can bLe built FOR

(parta_avail. vep). Onuually £6, 30/-. plus 2/6 “YOLKSRADIO” l).\'L\s' 30/1- incluﬁing Proper Case. mini‘?turesp%&;ker.
P. & P. etc. Simple as A,B.C. Pictorial Step-by-Step Flans,
ONLY POCKET VALUE RADI O‘__ etc., plus post and packing 1/6. Parte sold separately.
NL - ¥
MINUTE Take-over Bid makes this TRANSISTOR POCKET RADIOS

TRANSISTOR Fantastic Offer possible—

the bheautifully compact
“5 Star Volksradio™ tea-

RADIO I7/6 sures 41 x 2} © ljin.
roceives periectly—in the
ONLY bedroont, aftice, gardun

MIAMI works jor months on a 1i2d. battery.

—over all M.W. incl. Luxemmurg. Under 1d. hour
Amaze at the quality | running cost. Anyone cat assemble it in L oor
o tene and volume. | 2 hours, using our simple A.B.C. plan, 15/«, plus 1/6
AL x 23 A llin., the | P. & P (Parts can be bought sep.)

BULK PURCHASE ENABLES US
TO MAKE THIS FANTASTIC
OFFER—AND WITH MONEY
BACK GUARANTEE!! The
AN EMO™ ... so titned that 1y
brings the voives of star enter-
vainers and vocalists dramaticaliy
1o life——in your home, office. ete.
Unly 43 x 27 x I1iin. Fits casily
inte your pocket or bandbag.
Works for months off 1/2 battery. 8hould last o lie-

s ib———

Simple assembly plan with set, 17/6, plus 1/6 P. & P.

time. anyvone can assemible it il an hour or two with

All parte available separately. Fabulous ST. TROPEZ MK. 6 [ our eawy pian. Miniature speaker. carTying case—

The Sensationat

AMAZING CIGARETTE RADIO
ONLY 186 NO MORE TO PAY

Amaze your lriends! this
high!v sensitive TRANSISTOR
“JIGA-RADIO”  receives all
meddinum  wave atations clear
and crisp—holds  ten cigs.—
welghs less than 3 ozs. with
cigs.! Tiny battery inside costs
3. laats over 3 months. This

Thie antastic oﬂlcr will amaze you
~—the beautifully compact 8T.
TROPEZ, measuring 4} » 3 x 1jin. READY TO PLAY
receives periectly  in bedroom,
office or garden—over all medivmm | TRANSISTOR RADIO
waves including Luxembourg. I'n- FULLY TRAKSISTORISED
Jder 1d. per hour running cost. | eR YROMA Mk, 7. This
ANYONE can assemble it in one ol
or two houfs using our simple
A.B.C. plan, 25/- (P. & P. 2/6
exatra). (Uase extra). Parts can be bought separately.

everything onty 28/8, 2/6 P. & P. (Parts can be

Pocket Radio bought separately.)

latest 1964  model s
cheered by experts for its
fauntastically low  price.
Built in two-tone case, size

brilliant little novelty personal

*phone radio is ideal lor Bedside, News, Sports, "Brand New, Boxed. AUTOMATIC CAR CIGARETTE M.W. stations loud and

4} x 27 x l}fin. Receives

Office. (‘'an he built by anyome from pictorial | LIGHTERS. Heavy chrome finish, holding 10 cigs. clear. Every radio is fully FOR ONLY

diagrams in an hour or two. Al patts supblied | and issues ready-lit cig.

for 18/8 (add 1/6 P. & P.). (Parts sold ecparately). Specisl Clearance Price 10/8, plus 16 P. & P. Price ready huill 26/-, . & 7.

Works off 6 or 12V. tested lefore diepatch. "

! 6 extra. FKree carpirce with -et.  No more to pay

LD D[ LTD. (Dept. P.W.10) 9 Western Road, Hove, Sussex
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LETTERS
TO THE

EDITOR

PRE-WAR FIELD DAYS

SlR.—Before the last war I used to belong to

the ““Thornton Heath S.W. Society . now
defunct.  Some of our members were G2RD.
G2DP. G4AA and G4FW. but | had only reached
the 2FXT artificial aerial licence stage.

In June. 1938, we had a 5m field day and [
partnered G4AA. We found a beautiful spot near
Warlingham. oft the beaten track. with no
screaming jets flying over, just an occuasional visit
of a stately Hannibal.

We scttled down to logging the various stations
till about 230 in the aftcrnoon. when we
discovered that our beer had run out. We tossed
up to see who would make the trip to the ncarest
" boozer” some two miles away and my partner
lost, so away he went, leaving me strict
instructions about the liveliest part of the band.

After logging several stations 1 turned to one
end of the band and could hear music, classical
music: appropriately enough Beethoven's Pastoral
Symphony. 1 opened thc back of the set,
stretched the coil a little, and heigh ho, there was
*“ Ally Pally” spot on!

I listened on and on to the orchestral concert.
Suddenly a shadow uppeared over my shoulder.
It was my partner. who had been lucky enough to
get a lift back by car and so arriving back a lot
quicker than 1 had expected. Was my face red
and was he mad! Needless to say, we finished
well down the field at the end of the day.

I often wonder what has happened to all my
acquaintances since then. But one I do know and
often hear him. Alvar Liddell. In those far-off
days Sunday mornings used to be a busy time and
even 2FXT used to “jump” the artificial aerial.
but nowadays 1 think the bands seem empty of
local ‘phone stations.—P. O. HuBBART (West
Croydon. Surrey).

(Out of those licensed amateurs mentioned by
Mr. Hubbart G2RD and G3FP are known 1o be
still operating.—Ed.)

A NOVEL ECHO UNIT

JIR,—I wonder if any of your readers have ever

tried the arrangement that my friend and I
used to obtain an echo. The quality is by no
means hi-fi but is suitable for a lot of * science
fiction ” music.

One tape recorder containing the loaded spool
is set to “record " and the other is set to “ play .
The first one’s microphone is placed near the
second one's speaker. This system has one
serious drawback. though: the distance between
the heads is too great for an echo. However, if
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Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable o supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages,. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. If a postal reply is required a stamped and
addressed envelope must be enclosed with the coupon from
page iii of the cover.

The Editor does not necessarily agree with the opinions exdressed by
his correspondents

the first recorder has its pressure pads held off
the tape. and the tape is guided over the record
head. the second tape recorder can be put on to
* fast rewind . Upon pushing the tape om to the
head it will play. The effect of the increased
speed is the same as decreasing the distance
between the heads and so an echo is obtained with
no additional equipment.

When played on fast rewind on the second
muchinc (now detached from the first) the echo
can be recorded on the first recorder at a more
orthodox. less tape-consuming speed. Incidentally.
good effects are also obtainable by playing the
tape in reverse.—P. Ritey (Croydon, Surrey).

NOT SO OBYIOUS

SlR.—Regarding the 7Mc/s Transceiver (June

P.W.. it occurs to me that it might develop a
little fault after a few weeks’ operation. Those
who huve studied the circuit of the ex-W.D. No. 19
will have found that almost all the decoupling
capacitors in the *“A ™ receiver are 350V wkg.
The maximum voltage to which they are subjected
is in the order of 250V. It will be observed,
however. that the a.g.c. time constant/decoupling
capacitor to the r.f. amplifier is of 600V d.c.
working (provided the set is post-1942 or
modified).

Six hundred volts of a.g.c. does seem a bit
much! It bothered the poor wireless mechanics
in the early 1940's, too, until someone had the
bright idea of putting a valve-voltmeter across the
then 350V a.g.c. capacitor and switching ro send.
As the receiver heaters were left on when
transmitting and only the h.t. switched off (as in
the 7Mc/s Transceiver) the control grid, tined to
the transmitter frequency. acted as a most
excellent diode. and the resulting voltage was
usually too much for the poor old a.g.c. capacitor.

['m not sure how much transmitter voltage will
be induced into the grid circuit of the triode of the
receiver in the “ Transceiver ” as I have not built
this circuit myself but 1 suggest some tests are
made—just to make sure about these voltages.—
MAyYDAY (name and address supplied).

SIR.—The 19 set runs an 807 to some 25W input,

i.e. 300V at 50mA. whereas the 7Mc/s
Transceiver runs an ECL86 to some 5SW input and
with a difference in power of less than a guarter.
The corresponding voltage across the capacitors
would be very much less. The receiver blocks on
keying obviously because of the diode action
referred to and [ use this as an aural indication
when 1 am sending. " Mayday ™ doesn’t say the
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value of the a.g.c. capacitor he’s referring to but
in the grid circuit of the Transceiver the values
are 2pF bandpass coupling and 300pF grid leak.
I should therefore imagine that a.g.c. decoupling
would be 0-05uF or 50,000pF.—D. GIBsoN,
G3JDG (St. Albans, Hertfordshire).

Sir,—I would be grateful if any reader could sell or

loanme ...

...any information_at all on the No. 19 Set.—
P. L. Peters, 59 Manvers Road, Swallow Nest, Sheffield.

...any circuits, manuals, etc., on the Marconi
Canadian No. 52 Set.—P. Woops, 46 Chaucer Road, Bedford,
Bedfordshire.

...information dealing with modifications to the
Wireless Set 19 Mk.3.—G. Faunper, 86 No Sudley Road,
Liverpool 17, Lancashire. .

... the circuit diagram and instruction manual of
the Collins TCS11 receiver.—G. GREENSLADE, 2 Millham Road,
Lostwithiel, Cornwall.

. . . the circuit and any data for the Marconi CR300

receiver. All postage réfunded.—E. Forp, 106 Skinner Street,
Cresswell, Worksop, Nottinghamshire.
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.. .service data or manual tor the Hallicrafter
Marine Radiophone, Model H.T.11 or 11a.—K. E. LE MASURIER.
“Aquir,” Feugre, Cobo, Guernsey. )

. lhe manual or circuit diagram for the v.h.l.
transmitter/receiver type TR1986.—K. ORCHARD, 25 Kenmore
Drive, Yeovil, Somerst.

...one clean copy ol P.W. for December 1962
(with blueprint) for two Clean issues of November 1962 (with
blueprints).—R. TuppeN, 122 Old Farm Avenue, Sidcup, Kent.

... the issues of P.W. covering thc conversion of’
the No. 19 Set (May and June 1958),—D, L. HuGHes, Mountain
Air, Began Road, St. Metlons, Nr. Cardiff.

... copies of P.W, for April, May and June 1961,
dealing with the P.W. Signal Generator. All postage costs paid.—
N. HUrsT, 7 Marston Road, Silversands Caravan Park, Lossie-
mouth, Morayshire, Scotland,

.. the April 1963 issue of -P.W.—A WiLLiAMS,
24a Gwyddon Road, Agercarn, Newport, Monmouthshire,

... information concerning the frequency ranges,
crystal frequency, power supplies, etc., and any other information
on the WII91A Wavemeter.—W, BOURKE, 33 Vicioria Street,
Rutherglen, Lanarkshire, Scotland.

... manual or any information on the USA Valve
Tester/Multi-range Meter, Model No. 774/4, 774/, or 744/4,—
R. Hickuin, 13 Clive Road, Heath Park, Romford, Essex.

Cabinet Care

—continued frem page 354

quicker and easier to remove it and refasten after
cleaning. Always use a quick-drying cement,
fasten one edge, allow to dry, then stretch to
shape.

The deeper scratch may be filled, as with shellac
filling of woodwork, but this time a weld is necess-
ary to make the filler hold. If the filler is a piece
of similar plastic, this can be chipped to a fine
powder, then pressed into the crack, moistening
the inner cdges of the crack with carbon-tetra-

chloride—(CTC) which is the basis of most switch .

cleaners and a solvent for many plastics.

Great care must be taken not to allow the CTC
to drip on the exposed surface of the plastic, and
the filling should be such that it can be polished
down to the normal surface. A break can be
treated in a similar way, the raw edges of the
crack being brushed with CTC and the parts held
together until the solvent evaporates.

This is by no means a perfect joint, and can
hardly be expected to take great strain, but gentle
care will often save the cost of a new—and expen-
sive—cabinet.

Worn Screws

worn screw threads when self-tapping screws
have been removed and re-inserted too often can
give a lot of trouble. The common mistake is to
use a larger screw. This is no good—for the hole
must be exactly drilled to clearance first, or the
plastic will crack. A better way is to make a plug
of sleeving, to fit the hole easily and take up the
slackness of the screw.

Use p.v.c. sleeving, and slit it along its length,
so that the screw can get a good start and as it
tightens it will press the p.v.c. to the walls of the
hole and ensure a good fit. See Fig. 3.

Special plastic cements are available, for
different kinds of material, but a good general
purpose contact adhesive is often as effective for
both wood and plastic breakages, where no strain
has to be placed on the mended parts.

End Fed Aerials

—continued from page 343

satisfactory. Tinned copper wire is more easily
tapped than enamelled wire.

Capacitor C1 should be wide spaced. and
equipped with an insulated extension spindle. It
can be 100pF to 200pF. Spacing equal to that of
the p.a. anode capacitor (C1, Fig. 5) is usually
sufficient. For the h.f. bands, fewer turns are
needed, so the capacitor is tapped equal amounts
towards the centre of the coil, by transferring clips
from A-A to B-B, etc., or by using a double pole
rotary switch.

1.2'is three turns, adequately insulated, and over-
wound on the centre of L1. This number of turns
should generally do for 3:5—28Mc/s, but if the
3-5Mc/s band is not worked, two turns may be
used instead. A convenient length of 75 or similar
co-ax goes from L2 to the transmitter pi output
(C2 in Fig. 5).

When the aerial is of such a length that it is
near a $-wave, or multiple of j-waves. on all
bands, it may be connected directly to point C, It

is then only necessary to change the taps A-A.
when changing bands.

If the aerial impedance is low on some bands
(due to its length) the aerial should be tapped down
the coil. This is most easily done by moving the
aerial tapping a turn at a time away from the
centre. until sufficient transmitter loading is
obtained. If possible. an aerial length that is fairly
high impedance on all bands is recommended.

If the tuner is in circuit for both transmitting
and receiving. C1 may be adjusted for maximum
signal strength on the receiver. 1f the receiver
aerial input impedance is low, and the aerial impe-
dance high, an actual increase in signal strength
will be obtained.

Loading of the transmitter is accomplished as
previously described, but as the transmitter is
working into the low impedance of L2, C2 will
need to be at relatively high capacity for the Lf.
bands. If a standing-wave indicator is used, It
should be inciuded between transmitter and L2,
and tuning is adjusted for minimum reflected
power. When an r.f. meter is favoured, it should
be included in the aerial lead, not in the lead
from transmitter to tuner. ]
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AOVERTISEMENT
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NEWS

No. 4

A CHANCE FOR
PHOTOGRAPHERS

Completely built Micro-6 sets
are a rarity at head office which
is why a couple of our secre-
taries slipped into the test room
to listen for themselves and got
caught in the act by the works
manager who had his camera
handy. If you have any amusing
or interesting pictures of the
Micro-6 in use, let us see them.
3 gns. will be paid for each one
published. Brief details should
accompany each print sent.
Unused photos will be returned
to readers.

JULY/AUGUST 1964

DESIGNS WITH A PEDIGREE

It is but little more than a year ago that the name
Sinclair Radionics appeared to the public for the
first time, offering entirely new concepts in micro-
radio receiver design. The impact was fantastic.
There had never been anything like it before. Various
other designs were introduced, leading up to the
world’s smallest radio, the Micro-6 and then the
TR 750 Power Amplifier. Today, Sinclair is the best
known and most quoted name in anything to do with
transistor designs for constructors.

There are two simple, but exclusive principles
behind this triumph—firstly the extraordinary effi-
ciency of Sinclair Micro Alloy Transistors (Golden
MATs). These make possible standards of perfor-
mance far ahead of anything the public can obtain
from other transistors. Secondly, there are the designs
themselves. These come from a team accustomed to
working to very high standards in transistorised
electronics, for this group is but part of Sinclair
Radionics Ltd. who are in fact industrial electronic
consultants!

So we are well used to solving problems and every
design we produce for you is exhaustively tested long
before being advertised. That is why Sinclair Micro
Transistor Designs have completely captured the
imagination’ and enthusiasm of constructors cvery-
where. They have never had the chance to build to
these professional levels in the transistor field before,

to say nothing of the pleasure and satisfaction to be
obtained from their wonderful performance.

There are other intriguingly efficient designs using
MATs which are well worth trying. These will be
found in three books advertised cn the following
pages. In the meantime we learn that a number of
constructors wearing Micro-6 receivers on their
wrists, on being asked the time have replied with a
somewhat far away look, “Half past Housewives’
Choice” or words to that effect. Why not? The
Micro-6 on its “Transrista™ Strap is setting a new and
original fashion in listening.

THE WAY TO LUXEMBOURG

It is interesting to note that having applied band-
spread to higher frequency end of the Medium wave
band to make it easier to tune in Luxembourz, other
manufacturers are now doing the same thing—but no
other set compares in size with the Micro-6.

BRINGS IN PIRATES!

We receive enthusiastic letters from Micro-6 builders with such
regularity that we could be forgiven for taking them as a matier
of course. But a new note begins to appear in our correspondence.
T.F.C.. Windsor, among many, reports excellent reception from
“Caroline™ and “Atlanta” anchored in the North Sea, whilst
it is interesting to note that J.M., Bromley, Kent, listens nostalgi-
cally to Athlone at the other cnd of the scale.
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Micro-

THE WORLD’S SMALLEST AND

PR —

MOST EFFICIENT

SINCLAIR MICRO-6 THE WORLD’S SMALLEST RADIO

SIZE 14/ x 13" x §°
®

COVERS M.W. BAND
®

WEIGHS LESS THAN
I OUNCE COMPLETE
with SELF-CONTAINED
BATTERIES and AERIAL

When you have built this wonderful set, you will find it your constant
companion everywhere—indoors and out—in car, bus, train—wherever
yeou want to listen. Its power is such that it ensures good reception
under the severest operating conditions, yet it is so small you can wear
yeur Micro-6 like a wrist-watch! Tuning covers the entire medium
band with bandspread over the higher frequency end to ensure
batter separation of Luxembourg, Continental and other stations.
Listening is by means of the lightweight high quality earpiece provided
(except when you want to use the set with the TR750 and a loudspeaker),
The earpiece switches on when plugging in. THE SET IS SO WELL
DESIGNED AND THE INSTRUCTIONS SO CLEAR THAT ANY-
GNE CAN BUILD THE MICRO-6 AND HAVE IT WORKING IN A
SINGLE EVENING. All parts including earpiece and instructions
come to:

Mallory Mercury Cell Type ZM.312 (2 required)—1!11d each.

59/6

SINCLAIR TR750 POWER AMPLIFIER
MAKES A CAR RADIO OF YOUR MICRO-6

This outstandingly successful power amplifier builds on to a
printed circuit board 2 x 2in. and includes its own volume
control with on-off switch. The TR750 is primarily intended to
provide powerful loudspeaker reproduction from the Sinclair
Micro-6 or Slimline receivers, to enable owners of these sets to
use them also for car radios, loudspeaker portables or domestic
radios. Amongst many other useful applications, the TR750
makes an excellent record reproducer used singly for mono or
paired for stereo. Frequency response + 1dB from 30 to
20,000 c/s. Transformerless output of 750 milliwatts for 10mV
input into 2 K ohms, using standard 25-35 ohm speakers.
Operates from 9-12 volt supply.

All paris ine. MAT ond Ready built
Magnagain  Transisiors for immediate -
and inastructions come to nse

Supplied with plug for connecting to Micro-6 and Slimline.

SINCLAIR RADIONICS LTD., 69 HISTON ROAD, CAMBRIDGE. Phone: 53965

www americanradiohistorv com
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| ]
13At"l:(pF ] Zn:ml;..F. ! Dete dor_l
l_ st AF, | |2nd AF.| | 3rd AF.
Amp. ] Amp. ] Amp.

6-STAGE POWER AND SELECTIVITY

The Micro-6 uses Micro-Alloy Transistors in a completely
new circuitas follows:—Two stages of R.F.amplification are
followed by an efficient double-diode detector which drives
a high-gain 3-stage A.F. amplifier. Powerful A.G.C. applied
to the first R.F. stage ensures fade-free reception from the
most distant stations
tuned in. Everything
including  ferrite-rod
aerial and batteries is
contained within
the elegant tiny
case,

g;é-‘gﬁw Wear it like
12 % 1.65m. a4 wrist watch

A very convenient way to use the Micro-f, Simply
alide the set on to the “ Trunsrista’ wrist strap,
to whick it is securely held by means of the special
mounting. The atrap iz well made in 7/6
black or grey nwlow und costs

Full service facilities always available to Sinclair customers
SINCLAIR |NJEcmR MAKE A FM TRANSMITTER

Thiv 18 onc of the things you can do
th thix fantaatic Rincla

The Smallest with antaatie Ninc

and most

smaller than a 3d. plece! Irulmm‘)

. Tesponse 30 to 30,000 ofs £ 1B,
efficient power gain GG B (1,000,000 times)—
of ail also makes a superh broadband R, F
. amplitier, ar a subminiature hi-fi
Using two amplifier with an output suitable for
MATS it Zene . 0o any earpiece or even loudspeaker,
erates and in- Sl!‘da"' With MAT trnxminmrs,imtvzs 6
jects a tost Micro-Amp ructions and all parta. /

gighal inte any
part of equip-
ment at any
trequency

THIS VEST-POCKET RADIO s

from | ke (o EASY T EXTRAEASYTO BUILD S
lecate tunlts EASY TO USE The Sindlair Slimline ix bieal for neweamers

tapidly. Parts and  1pee
Boox B v Kructions come

v.\t_-lunlilug o
Foll in- 27/6
s 32/6 |

tnet banlling keen to 1
)u~ self-contaitied  ferri

ak sandiard PPS batte
20hy,

thelr hand In. It
rod aerial and
¥, VOl Inessures
Tunes aver the

) .,m\
\ medint wavehamlovireat powet and quadits.

s N i
structions with
vy dnjector
ke bnikding
el using «asy.

Bulding is particularly  easy.
wneluding rogal blue and gold case,
carpicce and instinctions vone (o

A parts,

49/6

} TO SINCLAIR RADIONICS LTD, 69 HISTON ROAD, CAMBRIDGE

|Please send items detailed below £ s d |
1 NAME
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Masterpieces

TRANSISTORISED CONSTRUCTIONAL

DESIGNS

SINCLAIR G OLDEN
MAT TRANSISTORS

As specified for Micro-6, TR750, etc., etc.
wive extremely high power ¥ains apd greatly
mprove perfortuance of any R.F or AF,
cireuit.

MAT 100 High gain low level. .

MAT 101 Extra high gain, low level .

MAT 120 iligh gatn, medium and bi 7t level. .
MAT 121 Extra high gaiz, medium and mgh

tevel 9p oo =0 .. 8/8
ADT 140 For F.M., .V, V.H.F. ard U.H.F. 15/-

SINCLAIR ‘MAGNAGAIN’
A sensational new power
transistor

Gives phenomenal per-
formance.  Maxinmun
dissipatim obtainable
up to 39 watts! Cain
greater than 160 &t
1 amp and at least
equal to 10U at 6 amps.
As uged in T'R750.
Better than any other
availahle,

THE WORLD'S SMALLEST
BATTERIES

Mallory  ZM312  (or
RM312) Mercury celi
as used in Micro-t.
Kvery  experimenter
should use them! 1o
packa of six, Special
Offer.

.79
8/6
ki

18/-

—

ot

3 IMPORTANT BGOKS
FOR CONSTRUCTORS

GENERAL

uted Cirenits Using Mlcro Aloy Tran-

Rh-lon Post free

SHORT WAVES

“Tested Short Wave Receivers Usimg MATs.”
Post free

5/6

5/6

B.W. & COMMUNICATIONS

“Teated Superhet Cirenite for Short Wave 6/8
ati Communication Receivers, using MATs.”

All three ordered together 16/6. Post free

UNIQUE SINCLAIR
GUARANTEE

1! you are not completely satisfied swith your pur-
chase (we are confident that you will be delighted;
your full purehase price will be relanded instantly
and without question.

S anu do pol acizh o eut oul coupeas beloww, pden
menteon FPOVS whep orde ring.

i ADDRESS

Crormem Jl
\
|

TOTAL £

For srhirk I rnelose cuxh'chegueimoney order
- s R DES e Sn Sen e a

| BLOCK LETTERS
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RECEIVERS & COMPONENTS

TRANSISTORS! Give-away price.
NKT124/5 Power Type. 6 for 10/..
28017 4W, up to 60me’s. 5:- each.
Post {ree. G. F. MILWARD. 17 Peel
Close, Drayton Bassett. Stuffs.

RESISTORS' You can’t resist this!

1W, 2W Polythene wrapped on
caxds of 10. Mixed vulues and wart-
ages. £2/10/- per 1,000. Your selec-
tion 10/- per 100. G F MILWARD, 17
Pecl Close, Drayton Bassett, Staffs,

“ HEATHKITS *

can now be seen in
Tondon and purchased on easy
terms. Free brochure. DIRECT TV
REPLACEMENTS LTD.. Dept. PW7 9,
126 Hamilton Road. West Norwood.
S.E.27. GIPsy Hill 6166.

TUBES—FAMOUS MAKES!

‘MW43/69, AW43/80, MW36/24, AW43/88
etc. Fully screened, aluminised, 100%) new
(except glass). Mostly £4.15s. (12/6 cge.).
LISTS. One Year’s Guarantee Card.
We do NOT sell regunned only tubes. Also
NEW VALVES, 12 months guarantee!

P. BEARMAN, 43 Leicester Road,
Herts. Tel.: BAR 1934,

New Barnet,

SPEAKER REPAIRS, cones _ fitted.
Satisfaction guaranteed. L. S.
REPAIRS., Pluckley, Ashford, Kent.

TRANSISTORS now half price,
unmarked but tested packets of 16,
unmarked untested packets of 40
duds suitable as diodes. packets of
80. All packets 10/- each, DOsmge
1/-. Four packets post free

‘K. R. WHISTON (Dept PWT),
Mills. Stoekport.

SPECIAL PURCHASE

“NOMBREX"”
TEST EQUIPMENT

Signal Generators Model 27
FULLY TRANSISTORISED
Ranges 150 Kc/s to 350 Mc/s
LIST PRICE £9.10.0,
OUR PRICE £8.8.0

C.R. Bridge Model 62

FULLY TRANSISTORISED
OUR PRICE £7.17.6
| ohm=-10K ohms

100 ohms—1 Megohms
10K ohms—~100 ,,

LISTED PRICE £8.5.0

Audio Generators

FULLY TRANSISTORISED
QUR PRICE £15.15.0

Ranges 10-100,000 cycles in four

Ranges:

multipliers.

LISTED PRICE £16.15.0
Further Particulars and Lists,
Send S.A.E. to:—

DIAMOND (Mail order) PRODUCTS

(Dept. PT) MBC/DIA
LONDON, W.C.i

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

per dine  or part
e five words In line,
minimum 2 lines, BoxX No,

Advertisements amust bhe pre
to Adver
Manager,  Practical Wircless,™
Tower  House, \l)lll.hllll[)llill St

London W.0.2,

addressed

RECEIVERS & COMPONENTS

(continued)

1. POST FREE BARGAINS. Guaran-
teed sot tested valves. AF80. EBSI,
10F1, 9d. each. 3 for 1/6. L36, ECLS8O,
2/- each. PY31, PZ30. 3/-. PY80. PY82
3/3. ECC81, ECC82. 3/6. PL82 3/9, .
PCF80. PL83, 20P1, 4/-. EBFS0, 5
4 3. PL33, 4/6. PLB1, 4/9. 30F5, 6/-,
53KU 6/6. 185BT 7/-. Send for full
list of cheap valves, A.l. RADIO
COMPONENTS, 14 The Borough,
Canterbury. Kent.

Zm

THE FINEST and cheapest muail-order
gervice in Britain now supplies every-
thing Electronic/Electrical. S.AE.
bnn"s details of
offers. HANDLEY.
Hereford.

R & R RADIO & T V SERVICE

Dept. P.W.
44 MARKET STREET,
Telephone 463
SALVAGE VALVES

genuine bargain
112 Baysham St

BACUP

Tested before dispatch.

6113 4/6  10P14 5/- 20Ps 8/6
6L 4/6 20P5  8/6 30P18  5f-
EbFs0 1/6 - PUCRE 4fe
<2 6/~ POLNR 5f-
1/- pysL 8/6
5/- vaol o 8f-
PL3% 8- 3 3f= lort  5i8
PUKRRO 4~ 8/- 2001 2f-
PLEL 5= 4. B0P12 5/
PZ30 (- 68/- Pasz 5)-
2y 5= 5i-
Speakers. Ex-TV. 5in, round, ¢ x d4in., 3/6; sin.
round, 8/-; post 2/-.
Line Output Transformers available. Stale set

model No.

Turret Tuners, 8/-, piat 2

Scan Coils rte. Quote set mu.]el Nuo, with ail en-
quirtes and 3.4 K. for prompt reply.  All gouds
sitbject Lo satisfaction or mohey refutded.

DIRECT TV REPLACEMENTS LTD.,
largest stockists of TV Components
in the UK. Line Output Trans-
formers. Frame Output Transformers
Deflector Coils  for most  makes.
Officia]l wole suppliers for many set
muakers. Same Day D:spalch Service.
Terms C.O0.D. or CW.O. Send S.AE.
For quotes, Day and Night Telephone
GIPsy Hill 6166. 126 Hamilton Road.
West Norwood. S.E.27.

200 250volt A.C.
100
4 amps Double
choke and paper (‘aDdCHOr smoothing.

POWER UNITS. For
mains Outputs, 250 volts D.C.,
M.A.. 6.3 volts A.C.,
Fully fused. Size 19in. xack panel x
7in.” x 10}in. deep, complete with
dust cover. Suitable for R1392, P104
and RI1132 receivers. In good con-
dition. £2/5/-. Carriage 10/-. Useful
Two Metre Unit, Transceiver SCR522.
100 to 150mc’s, crystal controlled (no
crystalsi., Recziver scction valves. 3
of "128G7. 12C8, 12AHT, 12J5. 3 of
9003, 9002. 12H6. Transmitter valves,
6357, 3 of 12A6. 6G6. 2 of 832. Very
useful modulation and driver trans-

formers for push pull 12A6 (or 6V6).
Price only 5§0/-
attachments.

with all valves. No

www americanradiohistorv.com
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FOR SALE .
HAMMER FINISH PAINT. The
modern  finish  for all  electronic
equipment. (Not crackle finwhy. Just
brush it on. no stoving. the effect
appaars at once and dries in 20
minates. Biue or pewter 2loz. tins 3 6,
L pint 7'6, 1 pint 15/., From radio

& model shops or post free from us.
Trade supplied. FINNIGAN SPECI-

ALITY PAINTS. (pwi, 5 Stanley Sq.,
Stalybridge. Ches.
SURPLUS SWITCHES, Capacitors

Valves. Transistors, Transformers etc.
New, very cheap, s.a.e. list. Rosedene,
Eversholt, Bletchley.

~ | MADE

MORSEYAN !

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 6
WEEKS to obtain a G.P.O. pass
certificate. If you wish to read MoTse
easily and naturally enclose 6d. in
stamps please for full explanatory
booklet.

To GSCHS 45 GREEN LANE,
RLEY, SURREY

5-TON
Radio,

FACTORY CLEARANCE.
TV. Electrical Components, in
mixed parcels. Example; 28lb. mixed
parcel £1, pp 5-. Speakers, grilles,
valves, bases, i.f.s, covers, condensers
etc. Hundred other items. S.A.E. List
and Postal Orders to P. NEWTON.
16 Shalcross Crescent, Hatfield. Herts.

SALE. Ex Mimstry Ground Radar
Unit, new and unused. Cost £2.000
when built., Weight 5 cwt. Offers.

M. MARRINER. 27 Hurworth
Rd Croft, Darlington.

TESTED TRANSISTORS

1/- each, Red or White Spots.

2/- each, XA10!, XA102, XBI103,
XB104, OA90, OC430.

3/- each, OC44, OC45, OC70,
OC71, OCs8i, OC8ID, 0OC200,
GET 6.

4l- each, AFIl4, AFLIS, AFII7,
OCI170, OCI7I.

51- each, OC72, OCI39NPN,
OC800, OC204, ORP60, BY 100.

10/- each, OC35, OC26, GET571.

ZENER DIODES 4.7 v. to 33
volt & watt, 316 each. 1.5 watt,
5/- each, 7 watt, 6/- each.

Send 3d. stamp for Full
Price List, and Free Equiva-
lent Chart.

B. W.CURSONS

78 BROAD STREET
CANTERBURY, KENT
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SUPER BREAKDOWN UNIT

Remote Control Unit Type F. New in
sealed carcons, containing P.O. Ralay 2,000
ohms Raesistance, 100 volt Plessey Hand
Generator, Telephone Ringing Bell A.C.
8 amp Morse Key on base, D.P. D.T.
Kaey Switches, Double Phone Jack, moulded,
5 position 6 pole Yaxley Switch, Induction
Coil tapped 1-17-33 ohms, 7 Brass Screw
Terminals on panels, plus Rasistors, Con-
densers, Pointer Knobs. All in a handy
metal box with hinged lid and side fasteners.
Also web carry strap. Size 104in. x 10in. x
7in., 25/- post free. Or items may be
purchased separately. Relay §/-, Hand
Generator 7/6, Bell 5/-, Morse Key 4/6,
Kay Switches $/- pair, Double Phone Jack
276, Yaxley Switch 2/, Ind Coil 2/-, Termi-
nals 7 for 2/-, all post free.

Also available Key Switches. 4 pole
2 throw 3/6 each or 3 position D.P.
plus D.P. centre off §/- or rotary switch
6 pole 3 way 3/-,

Bank of 4 Pye Sockets with plugs and leads
§/- set. Ever Ready Batteries, 90 volts plus
4% voles 4/6 each.

Plegsey 2-4-12.25 way plugs and sockets,
all §/- pair.

lones Plugs and Sockets 4-12-18-24-32 way
alt §/- pair.

Special Lightweight 7in. x 4in., 3 ohm P.M.
Speaker, é/-.

Metal Frames, suitable for stock, Job Cards,
Bins, Crates, 24in. x 5in., 12/6 per 100—

£4 per 1,000, .
18in, RA(J\ FITTING CABINET®
34° high by 21° deep with telesoopic

drawer glides. Louvred sides, back and
Brand new Swedish make. £4.0.0
only. plus B.R.S. delivery.

ECR Tube with
ECR 36 data, 25/-.

5UP7 Tube with Bcreen and Base, with
data, 30/-.

20It. Steel Tolescopic Mast, 50/=.

Screen and Base with

FOR BALE

(continued)

240 ELECTRIC POWER amumesd

Mfrom 12~ CAR BATTERY
"= AMINICAN DYNAMOTOR UNIT

1agn1 12v.901put 200/2H00a 158 14 22021l
Perleet Iar TELIVISION, POWER TOOLS 491 2)]
UninEesa] AC/DC TLECTRICAL FQUIPAINT, flras
andartol resalts. Price ONLY £ 8 » ui cattiage
Sang styspad anvelope fer folt dlsstrated datolls

W USCHENTIFIC PROBUCTS, CLEVELIYS, Lanet

CONDENSER BARGAIN!
paper condonsers. din. x iin. Idea! for
trinsistor seuws. 0001, .001, .002. .005,
.02, 04uf. Your choico. 7 6d. per 100
i oor £3 per 1.000. G. F. MILWARD. 17
VoPeel Cluse, Drayion Bussert, S::nﬂ'z~.

ALBATROSS ENC., CO.

NEW COMPONENTS & TOOL BARGAINS
15 Resistors LS Spring * 0 Knabs = 12 Claps
A Tag strips * & Valve Holdera * 7 Coll Formers
S0iC, Rlueving * 170 sq.dn, Bexine ® 2001, Prestic Cone
peutud * 3 Melt Tap derews * 100 Nleeves and Grom-
1LUTe ® 250 sa.in. Almn, Sercen ® 150 aq.in. insulating
Card * 2 wqiin. Felt Tape ® 12 L'8$ Uagsos ® 20
Mouuted Tags ® 1/8 eu. (P, & P.&d) or Lot 17/8 2/3)
Lo Ceramie Coudunsers ® 30 Condenser Clips, ete.
1§ Hocket Pauels * 6 Cofls * 8 Pota * 6 RF ("hokes
32 a. 2 p. sw Bockete * 8 wafer 8w., addone & blakts.
& Trimmere * Gram mounting Kit * } wave rectifier
Twin jon Trap * 10 BER Lampholders * 3 ITmpedance
Mnlchlng Panels * 4 Printed cets ® 12 Anti-vibration
Mounts * /6 each (1/- P. & P.) or Lot 27/6 (3/8).
6 Malng Droppers ® 15 Bub-min. & Btamp Trimmers
6 Electrolytics ® 7 Block Papers ® 15 Metalpacks
80 Mica Conds. * 40 Ceramic * 24 Equit Feet
3 Blider Bwits ® 150 Felt Washers * 20 Fuse
Holders etc. * ) Bulbs * 10 HD Carbon Brushes
40 8ocket Panels ® k (plul 1/6 P& P ).
EX OOVEBNHIIT IQIHP&‘If Mint Cond}

Minijature

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS
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WANTED

(continued)

WE BUY new valves for cash, large
or small quantities, old types or the

latest. Send details, quotations by
return. WAL TONB WIRELESS
STORES. 15, Church 8t., Wolver-
hampton.

WE BUY new Valves and Transietors
Amplifiers. Short-wave Recﬁivers and

Components, ete. AD.A. ANUFAC-
TURING CO., 116 Alfreton Road.
Nottingham.

NEW VALVES WANTED
Any type, or quantity
CASH PAID

R.S,T. Valve Mail Order Co.
211A Streatham Road
Mitcham, Surrey
Telephone: MITCHAM 6202

MISCELLANEOQUS

YOUR KITS expertly built. Mains &
Battery Radlos, ete. of every descrip-
tion. Enquiries B.A.E. 10 JOHN
THOMAS, 108 North Avenue, Ruabon.
near Wrexhan.

Pocket Voltmeters 0-15/0-250v. UIG /6y, 4 anve
Modulatora 1178 (2/3). AC/D3 TV PUs, 1}= (113
No. 1¥ Twin Control Units, §/- (2/3). 7 New TV Pota
on Btrip 7/6 (i/-). Dimmer 8witches. 7/8 (8d.).
Modulator Unit No, ¢, 818, Modulstor Unit No. 28,
#11. Pulse Generator No. 19, £8. Test Bet Mic. &
Recelver No. 4, #27. New Radio Chassis, 7/6 (2/6).
Ditto Larger, 12/6 (8/-). 0-40 R.P.M, Meters, 88/«
(2/-). Voltmeter {(Webbing) Cases, 1/9 (8d.). Large
Porc. Insulators Overhead £/8 pair (i/-). 6V ¢F
Vibrators, /9 (1/-).

Bargain Parcels:~Onr eelectlon™of New Misc.
Components including above typea: 11b. =4/., 2ib,~
V-, 31b,=10/-, 4lb.=18/8, 5HIb.=14/6, Eib.~16/-.
Alh, =18/8, 101b. =20/-. (Plus P. & P.).

ELECTRICAL
CAMERA CONTROL
This item is brand new in

varnished wood case original
packing. Makes a good timer
for exposure. Infinitely variable
up to one minute. 24 volt
operation. Containing motor,
solenoid, clockwork mechanism,
Driven by motor. 30/~ post free.

Copper Laminate Board, single or double
sided, b/~ per uare foot panels. either
type L. by 4ft., 38/~

HﬂIh Stab Resistors, 6d., 2% 9d.,
1/-. Every six packed In 7-compartment
]inen finish component box. Unmarked.

o
5%

Speakers. 3 ohm P.M. 5in. 5/-, 6in. 6/+,
T x 4in. 7/, 8in. 8/, 10in. 12/6.

U.K. ONLY

E. R. NICHOLLS

Mail Order and Retail Shop:
4 LOWFIFLD ROAD
off SHAW [E

Radar K to callers—butalngue 1fe—come
aml have a look rougd.

Toolar—5 in 1 Berewdriver Bet, 6/11, 2 Flex-shaft
Borewdrivers, 8/11. 8-way Philipe Bcrewdrlveru. 5/8.
Tin. Pllers, 8/8. Insulated Pllers, 7/6. Wire Btripper
& Cuttar, 2/9. 11 piece Socket Het, /8. 7 plece Nut-
Driver Bet, $/11. Rubber Hammer, 14/-. Panel
Heating Hammers, 12{11. Bmali, /11, %in. Hack-
saw Blades, 4d, Finishing Trowels, 10/8 & 182/8.
Grooving Trowel, §{11, Pointing 'l‘rowel. 6in., 2/8.
(Add 2/6 P. & ', en all Orders under &1.;

ALBATROSS
ENGINEERING COMPANY

Dept. P.W.48 78-80 HIGH S8TREET, GOSBERTON
SPALDING LINCSB, Tol. Gosberton 458

WANTED

A PROMPT CASH OFFER_ for your
surplus  brand new Valves  and
Trangistors. R.H.S., Beverley House,
Mannville Terrace, Bradford 7.

WANTED
VALVES ONLY

Must be new and boxed
Payment by return.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

www americanradiohistorv com

CONVERT ANY TV SET Into an
oscilloscope. Instructions and_ dia-
rams 12/8. REDMOND, 28 &t John's
oad, Hove, Sussex.

—ELECTRONIC MUSlC?—

Then how about making yoursell an
electric organ? Constructional data
available-—full circuits, drawiugs and
notes! It has 5 octaves, 2 manuals and
edals with 24 stops—uses 41 valves.
{th its variable attack vou can play
Classics and Swing.

Write NOW for free leaflet and further
details to €. & M., Maude Street.
l)ur“ngmn. Durham. Send 2id. stamp.

LAMINATED PLASTIC engraved
nameplates for your P.W. Guitar
Amplifier Control Panel. 1i/6 Post
Paid. Engravings to_ your apecifica-
tion. Enquiries S.A.E. HOLDEN. 20
Maesgwyn. Cwmbran, Monmouthshire

ALUMINIUM

Sheet for Radio Chassis and general
use. Cut to size. Also Brass, Copper,
Steel, etc. In Sheets, Tubez, Rods,
Folls. Sections, ete. Write for FRE
ILLUSTRATED PRICE LIsT. Cal-
lers welcome,
SENMOR METALS, Dept. R/
33 St. Johns Road, Islewortl, Middx.
151, 6017

SOUND RECORDING

A UNIQUE BUY! Recordi Tape.
top brand, 5%in. 1,200ft.,, 18/6: Tin..
2,400ft., D.P.. 28/6. P. and P. 1/6 per
B'ugains in all sizes. S.A.

E. C. KINGSLEY AND C
132 Tottenham Cours Road. Londou.
W. 1. EUSton 6500
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SERVICE SHEETS

SERVICE SHEETS for all makes of
Radio and TV. 1925-1964. Prices {rom
1'- with free fuuli-finding guide.
S.A.E. inguiries. Catalogue “of 6.000
models, 1/6, Valves. modern and
obsolete. Radio TV Books. S.A.E.
lists. HAMILTON RADIO. Western
Road, St. Leonards. Sussex.

SERVICE SHEETS, Radio and Tele-
vision. 3/6, post paid. VEST AND
EMERY, 17 Hallgarth St., Durham,

SERVICE SHEETS: Radio, TV. 5,000
models. List 1/-. S.A.E. inquiries.
TELRAY, 11 Maudland Bank. Preston.

SERVICE SHEETS: Radio and TV

4/- each, 1964 list now available. 1/86,

All orders dispatched on day received

Also Manuals for sale and hire. List

1/- .A.E. please. SULTAN RADIO.

%{9 tChurch Road, Tunbridge Wells,
ent.

S.E.S. SERVICE SHEETS for all TV.
Radio and Tape Recorders. etc. List
1/6 plus S A.E. SUN ELECTRICAL
SERVICES, 38 St. George's Road,
Hastings, Sussex.

RADIO SERVICE SHEETS 3/6 each.
S.AE. and P.O. HAN DILEY,
Bastian Mews, Bereford.

WANTED Service Sheets and
Manuals. No quantity too large. high-
est prices paid. SULTAN RADIO. 2¢
Church Road, Tunbridge Wells, Kent.

SERVICE SHEETS, also current and
obsolete Valves for sale. JOHN
GILBERT TELEVISION. 1b Shep-
herd’s Bush Road, London. W.12.
Phone: SHE 8441.

SERVICE SHEETS

4/~ ea., plus postage.
We have the largest display of Ser-
vice Sheets for all makes and types
of Radios, Televisions, Tape Recor-
ders, etc., in the country, and can
supply by return of post.
To obtain the Service Sheet you
require, please complete the at-
tached coupon:
From:

Name:
Address:

To: S.P. DISTRIBUTORS
44 Old Bond St., London, W.I
Please supply Service Sheets for the
following:

Make:

Model No.i e - Radio/TV
Make: o

Mode! No..cweee. Radio/TV
Make:

Model No. Radio/TV

1 also require list of Service Sheets
at 1/6.

| also require list of Manuals at /-,
(please delete items not applicable)

1 enclose remittance of...
MAIL ORDERS ONLY

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

! EDUCATIONAL

RADIO OFFICERS
Seagzoing and shore
Qur many recent successe~ provid»
additional trainee vacancies during
1864 65. Day and Boarding Students.
Grants and scholarships available.
Stamp for Prospectus. WIRELESS
COLLEGE, Colwyn Bay.

see the world.
appointments.

BECOME *“ TECHNICALLY QUALI-
FIED ” in your spare time. Guaran-
teed Diploma and Exam. Home-studv
Courses in Radio, TV Servicing and
Maintenance. R.T.E.B.. City and
Guilds, etc. Highly informative 120-
page Guide-—FREE. CHAMBERS
COLLEGE (Dept. 363), 148 Holborn,
London, E.C.1.

TRAINFOR SUCCESS:

WITH ICS

Study at home for a progressive
post in Radio, TV and Electro-
nics. Expert tuition for LE.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 yor FREE prospectus and find out
how ICS can help you in your career.

ICS, DEPT. 541, PARKGATE ROAD,
LONDON, S.W.II.

THE INCORPORATED PRACTI-
TIONERS in Radiv und Electronics
(I.P.R.E. Ltd.). Membership Condi-
tiwon  booklet 1/.. Sample copy of
1.P.R.E. Otficial Journul 2/- posl free.
Dept. B Secretary, 32 Kidmore Road,
Cuvershum, Reuding. Berks.

BOOKS & PUBLICATIONS

FIND TV SET TROUBLES IN
MINUTES from the grzat book, The
Principles of TV Receiver Servicing,
16,6 al!l book houses und radio whole-
salars If not 1n stock from Dept. B
Secretary. 32 Kidmore Road, Caver-
sham, Reading, Berks.

SITUATIONS VACANT

TV AND RADiO, AM.LBrit1.RE.

City and Guilds. R.T.E.B. Cert,, etc..
on ‘“no pass—no fee’ terms. Over
95¢% successes. For details of exams.
and courses tincluding practical
apparatus) in all branches of Radio.
TV and Electronics, write for 148-
page handbook—rxee B.1.E.T. (Dept.

242G, 29 Wright's Lane, London. W.8.

ENGINEERS REQUIRED

Experienced in audio techniques and
relay circuitry. for work on public
address systems.

Write. giving details to:
CLARKE & SMITH MFG. CO. LTD.,

Special Products Division,
Hanworth Air Park,

Feltham., Middlesex.

August, 1964

SITUATIONS VACANT

(continued)
I.LE.R.E. CITY AND GUILDS and
R.T.E.B. exams. 8pecialited .C.Ss.
home-study course will ensure

~uccess. For details of wide range of
exam. and diploma courses in R.\dlo.
TV and Electronics, also new practi-
cal courses with kits. write to LC.S.
lSDV%’DL' 5424, Parkga:e Road, London,
W11,

RADIO AND TV exams and Courses
by Britain's finest Home-study Schoo!.
Coaching for Brit.I.R.E., City and
Guilds, Amateuls Lxcence R.T.E.B.,
P.M.G. Cert., etc. FREE brochure
from BRITISH NATIONAL RADIO
CHOOL. Russell Street, Reading.

A.M.l.Mech,E,, A.M.1.Brit.I.R.E., City
and Guilds, . etc., brings high
pay and sncuntv “No pass—no pay”’
terms. Over 95% successes. For
details of exams and courses in all
branches of Engineering, Building,
Electronics, ete.. write for 148-pag

handbook free. B.LE.T. (Dept
242B), 2¢ Wright's Lane, London, W.8.

TECHNICIAN required for interesting
post of technical storeman. The per-
son appointed will be given the
opportunity to assist in the design,
construction and servicing of elec-
tronic and mechanical apparatus.
Applicants should have a working
knowledge of general workshop prac-
tice. be cap'\ble of neat work and
would be expected to help in laying
out apparatus for luboratory classes.
Application forms from Secretary,
University College. London. Gower
Street, W.C.1. quoting Psycho/l.

ARE YOU INTERESTED IN
INSTRUMENTS OR ELECTRONICS

and their
APPLICATION TO AIRCRAFT!?

The College of Aeronautics offers an
opportunity for an enthusiastic young
man to learn new techniques in flight test
instrumentation. Tidiness, ability to handle
delicate instruments and attention to
detail are essential. The successful applicant
will, after a probationary period of training,
take charge of a small laboratory and be
responsible for calibration and installation
of flight test instruments in the College air-
craft.

The post is established in a skilled grade
in accordance with the N.J.C. scales for
Civil Aviation.

Applications, giving full particulars, to
CHIEF CLERK

The College of Aeronautics,

Cranfield, Bletchley, Bucks.

METAL WORK

METAL WORK. All types cabinets,
chassis. racks. etc.. to your specifica-
tions. PHILPOTTS METAL WORKS
LTD.. Chapinan St., Loughborough.

CABINETS ® CASES
CHASS!S

Anything in metal. **One-offs" apleasure.
Send your drawing for quote
Stove enamelled in any professional finish

MOSS, WATSON

40 Mount Pleasant Street, Oldham,
Lancs. MAIN 9400

www americanradiohistorv com


www.americanradiohistory.com

August, 1964

JUST

IN BUSINESS

PATENTS - COPYRIGHT - TRADE UNIONS
SALE OF GOODS

STARTING A BUSINESS
INSURANCE - INVESTMENT - TAX |

EMPLOYMENT -
PARTNERSHIP -

CONTRACTS - BANKRUPTCY

IN PERSONAL AFFAIRS

BUYING AND SELLING - LEASES
ACCIDENTS - MARRIAGE - SEPAR-
ATION, DIVORCE - SLANDER - HP
AND CREDIT SALE - NEIGHBOURS
WILLS - FREE LEGAL AID

STUDY IT

Written in Everyday Language by
leading Barristers and Solicitors

Everything in Law—Land ownership. Leases.
Tenancy Agreements. Repairs. Sub-letting. Rent-
control. Parents and Children. Changing vour
name. Negligence. Blackmail. Misrepresentation.
Pensions. 10Us. Libel. Slander. Damages. Town
and Country Planning. Provocation. Trespass.
Nuisance from noise. Factories Act. Cheques.
Road Traffic Laws. Rights of a finder, Neigh-
bours. Investments. Annuities, 1nsurances. Wills,
Law on Clubs, Gaming, Lotteries. Fishing Laws.
FREE LEGAL AID expiained . , . And much
more besides.

HANDSOME DURABLE BINDING
WITH CONTEMPORARY DESIGN

ST RO T

THIS IS THE FIRST
ILLUSTRATED FAMILY LAWYER

DUDLEY PERKINS clarifies points of
law with 250 special illustrations—the
= modern way to explain simply! Send
= now and see this practical new Home
= Lawyer for 2 week without cost.

i}

H

(T T ST

TR T I

al

PRACTICAL WIRELESS 385

COMPLETE FAMILY

LAWYER

vined

| 896

tE PAGES
250
ILLUSTRATIONS

Perkins

Known to millions for his
popular BBC broadcasts on
legal matters :
AN i G

FREE FOR 7 DAYS

In this complex age of do’s and don’ts, rules and regulations, laws
and liabilities, the need for an understanding home legal guide is
urgent. You know that ignorance of the law is no excuse—yet you
are burdened by complicated language which only a legal mind can
fathom! Here at last is the answer—Newnes FAMILY LAWYER
which explains your rights and privileges and liabilities in all your
personal, family and business affairs. It will save you annoyance
and anxiety . . . and prevent you from taking risks. Study it free

for a week without obligation o buy!
g Aost To-doy

= e o o =

Signature. . |Furaisnes hecem, i
(Mr,, Mrs., Miss) (FL)39/717  \Temporary acress {_|

4 N e Y IR EER SR DED GEn EED BER GEN SOR BED GEN IR GEN SR NS

| To: GEORGE NEWNES LTD., 15-17 LONG ACRE, LONDON, W (.2
l Please send NEFWNES FAMILY LAWYER without obligation to pur-
1 chase. | will return it in 8 days or send 5/- deposit 8 days afler delivery,
then ten monthly payments of 10/-, paving 105/- in all. Alternauvely. in
l 8 days | will remit the full cash price of 105/-,
' If vou are under 21 vour father must fill up conpon.
1 married woman your husbana must fili up.
' Alr,
1] Full name ... o { Mrs.
l (BLOCK LETTERS) AMiss
ABATESS b ciem et et s e e Tick ¢ where applicable
I The addreas ea left i~
|- o | Ny Prapety |
I Occupation nenlel_unlumlthel |
1 e Bty foms
),

am o vm e e S S P SR SER R S e
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"MULTI-RANGE TESTMLETERS
NTORS Cabv M1 .. . . , .. £2140 g-‘ll.—A\\IO‘I’H().\'I-Z UNUTS
ACI07 9//6 ' ?((;C‘_' 154/6 g b, h]?gm]\ e . o o gg {g g B%R TU12 unit, with Mono TC8H caitridge,
b i3 - agie e 00 oD - G g
ﬁgllg(z) 38/- | OCT4 &i-| | Model 2000 - oo %5 5 0] |BSR ((ﬁ" ]Slmt “alth TC8M or TC8H
il 25-| 0C7>  sig| | Eagle mpsox 1 1 1 1D £9 19 6| | gSaruidse Mono. £4.15.0. o 0
AF1l LU ocas N ‘ 0C /-] [ Caby alo T U sange||BRR QUL it with TR 5
5 oC35 12 0Csy 5/6] | Tavior 1274 | .. - 210 00 R
AF116 10/~ | OCE2 OCBIM  8/-| | Eagle TK20A || o . CTE2 96 Gé\?iﬁ:‘oﬂcaﬁlﬁ?géi(’ms"aut%macic with GC8
AF117  9/6 8%33\1 913 | oce2  10/-f| Eagle EPGOK .. .. .. .. £6 19 6| carard Autosiim. a'mt'omal:lc. with EV26
AF118 20/ | g3 0cs3 4/- Stereo cartridge. £8.10,0.
AF124  10/- | 9F5M 9/ 0C139 8/- MICROPHONES Ga"at"li 1A”t2ﬂ"3‘ Ode luxe, with GC8 Mono
AF125 10/8 | OC70 6/6 | OC170 9/8 cartridge. 3. .
aFi2s 1010010 aiglocnt 106 | 4505 Mo I Ad'a'ptor Conon B e rides. 212,00 e Wit EV2S Stereo
DIODES %l‘gf ’V‘ISILL 4% oa . o 00 igg BSR hhonax;ehs UAl4, with TC8 Mono
- . , L able Stan ‘e . . . cartridge
B0 US| 0A%0 - GENE 3] MictooC ... .. .. £119 6]|BSR Monarch UAl4. with TC8S Stereo
octe .| 0A% 38 |GEXm: 104 | AAoeR o 13 & || SR MMemanen ({JAIS ith TC8 M
“ o . o . onarc. wi ono
ocsl 2/~  0A210  9/6 BM3 Microphone .. £2 50 cartridge, £6.19.
SETS OF TRANSISTORS Floor %Lands MS4—3'sections .. £2 19 6 BSR Monarch UA16 with TC8S Stereo
Set 1, Comprising OC44, 2xOC45, Table Top Stand ao 80 cartridge, £7.19.6.
0OC81 Driver. matched pair 0081 20/- set] | American Re(‘or(linr.' Tape, standard
Set 2. Comprising OC31 Drivi play 5in. spool, 600ft., 9/8: 5iin. spool, - . . q
matched pair OC81 .. .. 10/- set | | 850ft., 11/9: 7in. spool, 1200ft., 14/9: long | 13 watt Transistor Amplifer. 2 mixing
lay 5in. spool. 900t . '5iin. spool and separately controlled inputs for micro-
{)ZOOR 4 oz ?7 ’ 1, 130102146‘ Lt phone and gram. push-pull output operated
VALVES 15/+: 7in. spoo 16/6. from 12 v. battery, outbut 15 watts peak
DK9%6 719 ;’Egéﬂ Z;B g’&GL(gZ 9/- into 15 ohms low, size 9 x 5] x 64in., weight
oo ORI dan||BEs o 1964 CATALOGUE 3 PAGES 61 ibs.. price. £16:10.0.
DL UABC80 7/6 | BAME 3/6 | | Now available <end 1/- in stamps for . A i .
ECCS81 65/(% UAF42 7/8 | EBS1 3/- | | vour copy. Trade Catalogite also avail- ")h‘,;,“s‘;‘,eg{;‘,"f,{f{;’{c ‘%"g'%fgﬁaﬁi‘g}‘}“&dnﬁ
ECC82 §5/8 | UBF80 7/8 | IRS 5/3 | able. Please attach your Business formers, nvion bobbins, pre-set volume
ECC83 6/~ | UCH42 7/6 | 1T4 316 | | Letter Headi control, flving leads for 9 v. D.C. supply,
ECC84 7/ | UL4l 7/8 | 1S5 4/6 | | CATALOGU ENT FREE  WITH|| 2input points. with sensitivitiesof 10 mv and
ECC85  7/8 | EY51 8/- | 384 5/6 | |EVERY ORDER RECEIVED. 250 mv. size 3t x 2! x 1}in., weight 7 ozs.,
ECHaL ;;g PL81  8/6 | 6K8G  4/9 price 42/-.
4 PL36 9/8 | 6L6G kil]
Efiso 48 |PcLes o8 | 6QiG  sl8

PCF80 7/8 ' PCF82 9/6 ' 6X5G 5/-
erAL RECTIS a7, ALPH A | fensmen oo
K3/25 6/9 I\BIZ"‘ 8/9 | M3 2/10 . Vee Mi oi
K3/40 9/- 9/- | R3/20 413 st eharges & include
(‘onmit (oolml Types cient postage with your order,
c2D 8/6 C3B 14/- C3D 10/6 imum C.0.D, fees and Dostage
:l/t; These Postal Rates apply to

4 103 LEEDS TERRACE | 1 - (hlhForuty i i

NN wintoun streer | Bt i S SR

SR S0 omvuzwsz/“bﬂ'mgg ki LEEDS 7 fo

PHILIPS PAPERBACKS FIRST-CLASS RADIO
TR (IR AND T/V COURSES

GET A CERTIFICATE!!

Silicon Rectifiers
125v. 500mA  5/- 250v. 500mA 6/6

MICRO. —\ I

AUDIO QUALITY, by G. Slot.
1076, Postage 9d.

AERIA_LS. TV, FM AERIALS, by
D. Sjobbema. 10/6. Postage 9d. After brief, intensely interesting study

—undertaken at home In your spare
RADIO VALVES by E. I Black. time—YOU can secure a recognised

1076, Postage 9d. qualification or extend your knowledge

of Radio and T.V. Let us show you how.
THE TAPE RECORDER, by C. G.
Nijsen. 1376, Postage 9d.

PUNCH
e you need !

HOLE PUNCHES

Instant Type FREE G.UIDE ‘
§* diameter .. 610 ea. ALTERNATING CURRENT & The New Free Guide contains 120
ACOUSTICS, by E. ). Black. 10'6. pages of information of the greatest
Screw-up Type Postage 9d. importance to both the amateur and
-H diameter Toule switch , the man employed in the radio
g " 3’6 00 A.F. AMPLIFICATION by E. J. industry. Chambers College pro-
i " ggg o 3’-6 o0 Black. 106, Postage 9d. vides ﬁ;st rate poEtal courngrsEf%r
" " Radie Amateurs’ Exam., R.T.E.B.
{.’ " o102 GUIDE TO BROADCASTING Servicing Cert., C. & C. Telecoms.,
i' " " :?;g " STATIONS Grad. Brit. I.LR.E. Guide also gives
" . " : o . . it details of range of diploma courses
14" diameter Int, Octal... 1314, CompiledNby R Vacaievisediedition in Radio T.V.gServici:g. Electronics

147 covering European long and medium

I o0 2 . f engineering,
f wave broadcasting stations and all and other branches ol
l* Y opeg’ ;gvéo " short wave stations of the world. together with particulars °; our
I}" " . it o0 5/.. Postage 8d. remarkable Guarantee o
Y Meter .. L. 312 COMPLETE CATALOGUE I-.| | SUCCESS OR NO FEE
Complete Set £936. UD BUUK BU Wn'se ;Iow fg,r_ your cc'vpy of thi’s[
q i able cation. It may we
No extra charge»for postage and packing THE M ERN ‘ ;;:‘ieuw beptl;ye’zur;lmg point i% your
infthelUCIC BRITAIN'S LARGEST_STOCKISTS career.
010 & Bundull le of British and American Technical Books FOUNDED 1885—OVER
150,000 SUCCESSES
19-21 PRAED STREET — .
lver Dept. 7 CHAMBERS COLLEGE

LONDON' w.2 (Incorp. National iInst. of Engineering)

Phone: PADdington 4185 (Dept. 461), 148 HOLBORN
Open 6 days 9-6 p.m. LONDON, E.C.}

7 KELSEY PARK ROAD
BECKENHAM, KENT
Tel.: Beckenham 8262

@
=
T YV VY VY YV VYV VY  V Y PP SV VY VY779 79V rPrYeYY
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PRACTICAL WIRELESS

TEST METERS

30,000 OHMS PER VOLT
MODEL 500. Reads voltages up
to 1,000 D.C. at 30,000 ohmsper
volt and A.C. at 15,000 o.p.
D.C. current to 12 amps. Re
tance to 80 Megs.; Decibels
from —20 to +56; Incorporates
internal buzaer for audible
warning of direct shorts and
blocking condenser for A F
gutput

2,000 OHMS PER VOLT
MODEL TP-10, Reads A.C,
and D.C. volts up to 1,000;
D, current to 500mA; Re-
sistance to 1 Meg.; Capaci-
tanceto 1L F; Decibels from
—20 to -+36; Output jack
for Audio measurements.
Blze: 3} xb6x 14in.

£3.19.6.

20,000 OHMS PER VOLT
MODEL TP-58. Readx vol-
tages up to 1,000 DU, at
20,000 ohmns per volt nnd
A.C. at 10,000 o.p.v.; D.C.
current to 500mA; Reais-
tance to 10 Megs.: Capaci-
tance to 0.0l
from —20 to
3§ x5 xijin.

Decibels
+36. Bize:
£5.19.

PANEL METERS

25 microamps D.U. 4}in. Proj.
circular 59/8. 50 microamps
D.C. 24in. Flush circular, 59/8,
100 microamps. D.C, 2}in,
Flush circular 88/8. 40 amps.
D.C, 2Zin. Proj. circular, 7/8,
500 volta A.C. 24in. Flush
clreular, £5/-,

DOUBLE BEAM
OSCILLOSCOPE TUBES
Another purchaser of Type CV
1596,' equivalent to Cossor
09D as used in Oscilloscopes
by Cossor (339 series) and
Hartley & Erskine (13 series)

hmte:li £12.l ey
rand new in er’s
crates (Carriage 5/-). 25 I-

TRANSISTORISED INSU.
LATION TESTER. Lne
handed operation, no crank-
ing of ygenerator. 3 testing
voltages 100, 230 and 500,
to measure up to 500
Megohms, Complete with
leather carrving case and
test leads. ONLY £17.10.0.
lllustd. detajls on request.

HIGH FREQUENCY A.C.
VOLTMETER. A First Grade
Moving 1ron [nstrument with
6in, Mirror Beale, reading up
to 150 v. A.C. at 400 and
1,200-2,400 cycles, In sub-
stantial Oak case with
removable lid overall size
8% x 8} x 54in. Made for the
Ajr  Ministry by Everett
Edgcumb, and in perfect
order. Brand New and Un-
used. ONLY £5. Can aleo be

2514 % 6%/, x 23D, 38.196

lied for 50 cycles, use

SUPER CRYSTAL STICK
MIKE, complete with heavy
degk stand neck cord, and
screened lead. ONLY 48/6
(post 2/6),

—_—
SPRAGUE CONDENSERS.
Metal cased, wire end. New
0.1 mld, 1,000 volt, and
0,1 mltd, 500 volt, /6 per
dnzen, Apeciai quotes
for anantities

e

RESISTORS. 100 assorted

either 0-150 or 0-300 volts,

values, anr choice. New 7/8.

MOVING COIL S§TICK MIKE,
complete with heavy desk
stand, and screened lead.
ONLY 59i6 (jost 2/6).

ACOS 39/1 STICK MIKE with
screened lead and table stand
ONLY 32/6 (post 1/6).

CRYSTAL DESK MIKE with
screened lead and  bullt-in
ataml. ONLY 15j- (jioat 1/8).
15 OBMS P.M, SPEAKERS,
special Heavy Dbuty 12in..

£5.5.0,

Wharfedale WI2EG 12in.
for Lead Guitars, £10.10.0,
Whartedale WI1SEG  15in.
for Bass Guitars, £17.10,0,
12in. wedge type speaker
cabtinet, £2.17.8. (Please
add 8/~ carr. all items.)

CONDENSERS. 100 assorted

mlca and silver mica, NEW
10/-,

VARIABLE VOLTA(EE TRANS-

FORMERS. Fully shrouded.
I[nput 230 v. A.C. BG/60 cycles.
Output 0-23¢ v. 2.5 amps. type
£5.17.6. & amps. type £9,
10 amps. type £18.16.0. Brand
new import, fully guaranteed.
Immediate delivery amd service.

[liustrated details on reijuest.
20/- «ONSTRUCTOR'S PARCEL.

Assorted  culours wirlng  wire,
solder resistora, eondensera
voluime controls, tag panel.

ALL NFW (nost 2/A}.

LINEAR AMPLIFIERS, LG34, 4 watts, slze 8§ X 4} X 2}in. high. £5.5, O. L45A
§ watts, size 7x7 x 5in. high, £5.18.6, Protectlve cover, 18/9, L5/55 5 watts
slereophonic, size 10§ x 8 X 6in. high, £212.12,0, cover with carrying hnndles 25/,
*“Diatonic” 10 watts Hi-Fi Ultra Linear Push-Pull, size 9x7 x 64in. high.
$12.12.0. Cover with carrying handles, 10/8. L1/10 10 watts Hi-Fi Ultra Linear
stze 9 x 7 x 5ln, high. £18.13.0. Cover with carrying handles, 18/6, **Conchord™
80 watta Hi-Fi Ultra Linear, size 12} x 9 x 7{in, high. £16.16.0, Cover with
carrying handles, 85/+, L50 50 watts Hi-Fi Ultra Linear, size 14 x 10 x 8in. high.
£83.2.0. Cover with carrying handles, 32/6, All amplifiers for normal A.C.
mains, and ex stock. Details 0n request.

Convertible Il size 10x 3x4}in. high. 4 watts output
mawghed for h‘2:3 ohms, OR 2 ampiifiers can be coupled together for BTEREO,
26.19.6 eac!

“Tripletone” F.M. Tuner, size 11 X 8 X 3in, high. Coverage 86-104 Mc/s. £13.19.8
(unpowered), or £15.14.8 (self powered). Detalls on request.

HETERODYNE FREQUENCY METERS TYPE LMI14. Frequeacy range
125-20,000 ke/s In 2 banda. This (s the United States Navy Model «f the well
known BC221 Frequency Meter, but has many additiona. features which Increase
ite usefulness. Voltage stabilisation circuits and CUrystal control ensure extreme
accuracy and in additlon it is fitted with an Internal Modulation switch to allow
use as a Signal Generator. size only 84 X & X 34in. Full information #n request.

HARRIS ELECTRONICS (London) LTD.
138 GRAY’S INN ROAD, LONDON, W.C.|

Telephone TERminus 7937 Piease include carriage cost on & LL items

Open until 1 p.m, Saturdays. We are 2 mins. trom High Holborn (Chanoery
Lane Station) and 5 mins. by bus trom King’s Cross,

TRIPLETT 1632 SIGNAL GENERATOR. Handsome well
designed instrument, ex U.S.A. Forces, 100Kc/s to 120Mc¢/s on
fundamentals, 10 directly calibrated ranges. 6 valves, buffer
amplifier, well screened ladder, attenuator, variable carrier
level (100LA monitor meter), stabilised H.T.. Int. mod.. Ext.
mod., 1Mc/s crystal mixing facilities for crystal check and lor
use as heterodyne wavemeter. In first-class condition, tested,
with circult attenuator. etc, In special portable case, operates
from 115V A 50 e/s (sultable auto_transformer for 240V,
A C. operation, 17/8 extra). PRICE ONLY £12. Carr. 10/-.

SILICON RECTIFIERS. Type BY100 (}Hn. x 1in.} will handle 250
volts at up to mA. Replaces any TV metal rectifier. BRAND
NEW—not seconds, 7/6.

AR-88 VIBRATOR PACKS. For 6V. operation Complete with
vibrator and 0Z4 rectifler. NEW in original cartons, 17/6. P. & P. 2/6.

ARS8 SPARE VALVES, Complete Set of BRAND NEW individu-
ally boxed original valves (1-4,) 50/-, Plus 2/6 P. & P.

MOVING COIL. PHONES. Finest quality Canadian with
Chamois ear mufis and leather covered headband. With lead
and jack plug., Noise excludlng supremely comfortable

BRAND NEW . ..22/6. post 1/6.

4 flgures to 9,999. Coils

MAGNE'I 1C L()UVTFRQ (ex-G.P.0.).

24V, operation, Tested. (No reset). 5/- each. P. & P, 1/6.
SPECIAL OFFER' 10 for 30/-. P/ & P/ 6/-.
MICRO-AMMETER. 0-5001tA. Made by R.C.A.. Weston

Westinghouse, and other famous American manufacturers.
Circular 2iin. flush panel mounting. Dials are engraved 0-15,
0-600 volts. As used in the American version of the ‘19 SET".,
TESTED AND GUARANTEED 15/-,

HEAVY DUTY TRANSFORWER.
mains (tapped every 5 volts). Output
rugged job, very conservatively rated.
28 1bs. ONLY £5.19.6. Carr. 7/6.

CANADIAN RECEIVERS No. 9. Stmilar to 52 Set, but cover
1/8 to 5 Mc/s. Tip-top condition, complete with erystal call-
brator, valves. etc. BARGAIN FOR CALLERS ONLY. 79/5.
PCR-3 RECEIVERS. 3 wave bands, medium wave and 2 short
wave, from 120-13 metres. Good condition, tested. 8 xn«,
Carr. 10/-, A/C. mains internal Power supply £2 extra.

CHARLES BRITAIN RADIO LTD.

11 UPPER SAINT MARTINS LANE, LONDON W.C.2
TEMple Bar 0545
shop hours 9-6 p.m. (31 p.m. Thursday).

Input 220 to 250 volts A.C.
'V, at 15 amps. A really
Slize 7} x 5% x Tin. Welght

Open ail day Suturday.

R.C.S. PERSONAL SET

Designed for personal listening without
disturbing others. Subplied complete
with battery and earpiece—no extras to
buy! Sensitive one transistor diode
circult glves quality reproduction over
medium wave band. Attractive case
with large tuning dial. Ideal ror use as

tape tuner. Size only
8¢ x 24 x 1in. ONLY 22 I6 2/-
BATTERY ELIMINATORS
The ideal economijoal and safe way of running any TRAN-
SISTOIRR RADIO, RECORD I’LAYER TAPE RECORDER,

AMPLIFIER. ete. requiring voitages shown.
'lyl)os Available: 9 volt. 8 volt 44 volt (single output). Size
3} x 8 x {in, PRICE 35/- each

+ 9 v, 6 V., 4% V. + 4} v. ('I‘wo separate oatputs).
Slze 3x3x 21n PRICE 42[8 each. P. & P, 2/8.
All the above units are combpletely isolated from mains by
double wound transformer ensuring 100% safety.

LISTEN TO THE WORLD on TELSTAR our I-YALVE
SHORT WAVE RADIO

Recelves speech and music
from all over the world. Price
includes valve and cme coil
covering 40-100 metres, Can
be extended to cover 10-100
metres. Can be converted to 2
or valve and al-mains
speaker use, Tota: Building

Costs 35[= P &P 2p

A

(Suitahle headphones 9/8). Easily converted to = i
1-transistor oOr 2-stage transistor ceceiver. i

R.C.S. CRYSTAL RECEIVER

Covering medium wave band. !deal tor the
beginner! All components in- 8’6 P. & P.
cluding case. 1€,

All parts available separatety.

R.C.S. PRODUCTS sRADIO) LTD.
Il Oliver Rd., London, E.I7. (Mail Order only)

Export Trade Enquiries invited

www americanradiohistorv com
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NOT TO BE

BARGAINS wecs

Filament Transtormer. 12 volt 1} amp stand-
arl mains input easy tojadapt for other
voltages, 6/6 each. FPlus 2/- post.
Waterproo! Heater Wire. 16 yds. length,
0 watta, self regulating temperature control.
10f- post free.

Refrizerator Thermostat. Standard type with
adjustment for all normal refrigerator
temperatures, 7/8, plus 1/- post.

Simmerstat Heater Regulator. Suitable to
control elements, heater, soldering irons and
boiling rings up to 2,300 watts. Complete
adjustable, normal price 53f- each. Special
snip price 12/6, plus 1/6 postage and insur-
ance.

Pre-Amplifier. \lade to Mullard desugn to suit
the 10 watt ade to

New Unit. Simply needs valves. Tvpe EFs0.
37/6 each,

48 Sets (Receiver/Transmitter pack set).
Tnused sets complete except for crystals.
Packed with parts and easily rebuildable into
other gear. 18/6 each. Pos
Mains Transformer, 250-0 at RO mA,
6.3 volts, 5 a. (normal mains input). 12/8 vach
Carriage 2/6.

Output Transformer.  Standard pentode

PRACTICAL WIRELESS

GOOD COMPANION
Mark (IIB

The 6 trapsistor set with the 8
transistor periormance.
Incorporating all the latest re-
quirements. Anyone who can
solder can make it. Many thousands
already in nse all over the country.
Full coverage of Long and Medium
wavebands.

Fine louvking cabinet, size 117 x 87
x 4" Q.P.P. Output approx.
Y50 mW. Excetlent reception of
ditficult stations like 203,

Variable Jeed back gives excellent

tone. ONLY £6 19 G

Plus 4/- post and insurance.

August, 1964

Building A ’Scope

3in, o8 loscope tube. American made
type No. 3FP7, 6.5 v. 0.4 amp. heater
electrostatic dJeflection, brand new and

guaranteed with eircuit diagrain of ‘scope.
15/- each. Plus 2/6 post and insurance.

YAXLEY SWITCHES

THIS MONTH’S SNIP
Complete kit of parts to build
this 6 transistor 2 wave Loud-
speaker receiver at only 39/6.

“CORONET” MK. 11l

It fully covers the medium waveband and
that part of the long waveband to bring in
B.B.C. Light. The circuit includes a highly
etticient slab aerial and Plessey tuning con-
denger. Overall size approximately 4} x 2} x

matching type. 3/8 each. 36/- per doz. | 1iin.

Bupplied complete with carrying case.

Complete range available, See June issue
or send for list.

Fishing Rod
from
Dinghy Mast
Tubular aluminium not
separate sections,
extends like telescope
from 13 ins. to 9 ft.,

6/6 each.

Vibrator Transformer. Suitable for 6 or 12
volts input, 5/9 each. £3 per doz

Slide Switch. Sub-miniature but dpdt, 2/6.

5 Made for a famous camnpany
each. 18/- per doz. . _ intending to make a Battery
Battery Charger Rectifier—selenium 12-15 ¥. | Record Player but changing their
5 amp. 9/6. minds, This is an extremely tine

Metal Chassis—punched for Mullard 510
Amplifier. complete with inner screening
sections and stove enamelled, 12/8 set.

Twin Twisted Lighting Flex—equivalent
14/38, rubber insulated cotton covered
12/6 per 100 yard coil.

Moving Coil Meters

0-500 microamp. 2in. flush ..

with

parcel

fect.
insural

CABINET & PICK-UP

looking cabinet,
at least £2 to make. It ir complete

illustrated.
with crystal cartridge and sapphire

stylys.
Only 19/8, plus 4/6 post and

must have cost

handle and fasteners a8
Algo inchided in the
is a Cosmocord Ppick-up
Both items new and per-

nce.

©950-0250 microamp. 2iin. suriace .. 7
750 microamp. .17
0-30 milliamp.
-100 milliamp.
Where postage is not daﬂmtely ltated add
2/- all orders under £3.

MOTOR BARGAIN

8ilent running mains
motor by very famous
waker. 1deal for
gramophone, tape
recorder, fan ete., ete.
200-250  voltg, A.C,
shaded pull  start.
size approximately
23 x 2} x 1in. 2,730,
r.p.m. Spindle dia-
meter 5/3%in. 3pindle
leugth Jin. Brand new
guaranteed. Price 12/6,

plus /-

post

ELECTRONICS (CROYDON) LTD

266 LONDON ROAD, WEST CROYDON, SURREY
Post orders to: 43 Silverda|e Road, Eastbourne, Sussex

FAMOUS FOR THIRTY YEARS for *
SHORT-WAVE EQUIPMENT .of QUALITY

H A C SHORT-WAVE
'] = n KITS

H.A.C. were the original suppliers of Short-
Wave Recetver Kits for the amateur con-
structor. Over 10,000 satistied customers—
including  Technical Colleges, Hospitals,
Public Schools, R.A.F., Army, Hams, ete.

IMPROVED 1964 RANGE
J=Valve model ““CX”, complete kit, Price 34/6

Customers say: “Definitely the best one-
valve 8 W, kit available at any price.” This
kit contains all gennine Whort-Wave com-
ponents, a drilled chassig, accessories and tuil
instructions. Readv to assetuble and, ot
course, as all our products, fully guaranteed.
FULL RANGE of other kits still available
including the famous model K . price 77/-.

Before ordering call and inspect a demon
stration receiver or semd tur a descriptive
catalogue and order form to—

“H.A.C.” SHORT-WAVE PRODUCTS
{Dept. T.H.), 44 Oid Bond 8t., London W.1

FUN WITH

TRANSISTORS

by Gilbert Davey

edited by Jack Cox
Explicit instructions in
how to make all types

of transistors & appliances
[Hustrated 12s 6d

KAYE-WARD
194-200 Bishopsgate EC2

Audio — LF, — R.F, Oscillator. Simple
square wave circuit giving output at audio
frequency, and over the whole radio spec-
trum ub to 1.5 Mc/s. Use for rapid ‘‘dead”
set testing, use for morse practice etc.
Variable amplitude. Basic kit comprises

transistors, condensers, resistors, tag
strips, pot. switch. knob. Price 10/-, post
1/-, with circuit and instructio

Precision Wirew ound Re: ors 1W.
1 ohm to 5K 1% 3/-: 20K 4[3 4% add 3d.
Your value wound to 01der

High sStab Resistors. W 1% 2/-. Full

standard range 10 ochms T.o 10M plus many
special multimeter valu
Meter Rectifiers, New Salford f.w. bridge
1mA or 5mA. 8/6
Multimeters, TK20A 1,000 opv 33/-, post
1/6; EP10K 10, 000 opv 69/6 post 1/6; EP30K
30.000 opv 99/6, post 1/6; EPS0K 50,000
og}' £6. 100 post 2/6. Illus. leaflet avail-
Crystal Diodes or Westectors, tested,
guaranteed, 2/6 doz. Post 6d.
New Miniature Meters., 500A 39/6: 1mA
27/6. Internal resistance measured il re-
quested. Post 1/3.

PLANET INSTRUMENT CO,,

25 DOMINION AVENUE, LEEDS 7

www americanradiohistorv com

PETHERICK’S

FOR
REPANCO COMPONENTS

DRXI| Crystal Set Coil M & L. With
circuit, 3f-,

DRR2 Dual Range Coil with Reaction,
B,obxed with Valve and Transistor Circuits,
4/6.

TT49 Transistor
former, 5/-,

TT45 Driver Transformer, 6/-.
TT46 Output Transformer, 6/-.

tnterstage Trans-

FR2 Ferrite Rod Aeriat M & L. With
circuit, 1216,
TRAWLER

FS48 Ferrite Slab Aerial

BAND, 776.

AF2 Audio Choke 200M/h C.T., 6/-.

TT23 10 Watt Transistor. Push-Pull

Driver. Transformer with Circuit, 2276.

TT24 10 Watt Transistor. Push-Pull

OQutput Transformer with Circuit, 2276,

TTS5! Transistor Invertor Transformer.

12 v. D.C. to 240 v. A.C. with Circuit, 32/6.
TRANSISTORS.

GREEN SPOTS {/3 each 3 for 3/3.

RED SPOTS /6 each 3 for 4/-.

WHITE SPOTS 2/- each 3 for 5/3.

MATI00 7/9, MATIOI 8/6, MATI20 719,

MATI2I 8/6.

TRANSISTOR HOLDERS 3 or 5 pin

I/- each

WIRELESS WORLD VALVE DATA 7/6

ALL SENT POST FREE IN UK. by

PETHERICK'S soeeic

SUPPLIES

22 HIGH STREET

BIDEFORD, N. DEVON

Tel: Bideford 1217

A
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Z & I AERO SERVICES LTD. et shop 85 TOTTENHAM COURT ROAD. LONDO.” W.1

L Tl LA!‘!EIN 8{(3* .
Head Office and Warehouse: 44A WESTBOURNE GROVE, LONDON W.2. Yel.: PARN 5641123

FIRST QUALITY ELECTRONIC VALVES FOR EX-STOCK DELIVERY P2 8/- NUVISTORS

A2 4/8 RAMS  2/6 XSG 6/6 25740 618, A2203 17/6 KCOKE 6/8 EMsL 7/8 PULNY 12/« YCWS Jor VHEP tubers and T.V.
o,u 11/- 6AMS 4= THT 7= ACITHI14/- ECUNG  8/8 EM~t 8/- PCLY4 11/- tuners - Lo 144
0B2 8/- AND  15)-7U5 GT 8/6 AU/P4  7/8 ECCrN 8/- I"CL85 318 F oowa L. 144-7 Giss ) 15/-
(4101 5/6 HAQD 8/- 708 i N VA 8/- ECF~ 8/6 PULRG 5i- Ta% %2fd TRY3 L. 22/8
(] 5f-6ASE  Bl-707 Bl 30015 5/- ECEN2 10/- P36 11/- Bases for Nuvistors 2/9
074 5/- GARTG 22/6 ¥ B/= 30417 1/8 KOs 10/- PL3% 12/6
143 Bl-vATs  4/-17Q7 - 8015 9/- ECli21 6/~ PLAL 18/- SEMICONDUCTOR POWER
TASGT 4/6 RAUS 5/-7Y4 7 S0117 6/6 LOH35 - PLy2 12/- RECTIFIERS
1A7G - RANE 7 4f- 30112 10[-‘DAH)1 4/8'ECH42 7/-;1’1‘%5 - Usol 114+ Germuaniumn  stad  moumed
1AD4 7/ 6BT7 7= 30919 14/- DAV92 6/~ ECHRL 8/6'PLxd  B/8U103 Y- GI3M, 200 p.av., 500/1000
1C5GT  7/-6B8 A5 11/- DAFYS 5/8 ECH 3 7/6 PLSUO 13/ U0l 20/- mA D.C. > .. esch 8/8
1G8GT 7I-‘bBA5 JLEGT 6/6 P33 8/~ L lm) 5/8 P’\qu 10/- V4020 57 Bet of four 18/6
1H4GT 7/- 6BES 4 B/-85W4  4/8 Li'sg N 10/- VA2 8/~ Silico Wire Ended sab-mira-
1BS 8/-16B V3 R 7. 10/- UBC4L 8/8 ture,  LUCAS  DDO3S, =00
134 4/6 6BHG 18|3524G 4/- DK 516 'Y uo 4/9, UBUNL G- p..v., 300 WA D.C. 12/6
135 4/818BJ6 12/- 33Z5GT 8/- 1)1\40 4/6 'Yxl /6 ULI=0 6/8 1 Rilwun stud Mounted. BYZIO0,

7[-3uB5 8/~ DKOL 10/~ PY*2 - U IH“NQ - %00 p.l.v., & amps D.C. 78

1T4 3; 61837

4BK4 7}-50C5 6/-'DKY2 TA 10/- PY&3

GHYTA 20/-50CD6GR5/- DKOE 618 EF3H 10/= YRR . TRANSISTORS

B RT 6/- S0LBGT B/- D168 10/~ EF40 9/= P YH00 ocus . 8- 0075 L, 8/

5B RR 11/- %0 8/- DL9G  8/- K41 S 25/ PYS0L 0C2s ocis . 8-
A 5/-BW8 4/- 43 8/- DM 5/- Kraz 6 15/- PX25  10/- UC 1 '1 8/~ | vLss OU7R 2=
221 8/-'6BW7 8/~ 8aV /8 DY30 7/~ EFS0 1718 FZ3u 10/ UCH4z 7/- | OUCdd QCTED 1L -

oC1ye .. 12/~

5/6 85A2 8/6 YRS 7/« EFsd  9/6/KTS8% 20/-QQV02-6  UCHSL 7/ ue4s 4
el L. 8-

3A4 3/8 604 o=
5/-90CG 20/ Ex3C 15/- EFs5 8- KTWoz 7/- 45/- LeLs2 /6 | OCTY

A5 7/- 6CB6

3BT 4/6 GCLBG 7/-900V  15/- EO1H 12/- Ei'ss  5/6 N7r 15/- QQ\‘oa--_vuA veLsg 8f. | OUTL 0204 .. 10/6

306 lmnm 8/ 15082 12/- E92CC  7/-|EFBY  4/8 OUPTL 24/- 86/~ Ui 7/8 | oLT 8)-

3Q4 6/0’6(:146 /13083 8/- E1=0CC 10/- EI98 9/- ORI'IZ 12{- QUVO6-40 " Set of two matched OC81 aad

3Q5GT  6/8,6F7 10/ 20T B/~Eluk 15/-EFI83  7/- ORPOO 1g)- 70/- 1 6/8 one OC81D 12/0

3 8/-'225DU 10/- EA30  2/-'ENIr4 7}-'PABCSO 7= K1 §/-1 8/6 | GKETLLS 7" . GET573.. 20/-
8/- 807 9/- EARCRO 8/- EFP80 10/- PUNSG  12/- K10 15/- 8/- 41010045 .. .. 8-
a/6 K11 30/- EAF42 8/[6‘hH90 7f- PCCSB 18/- RIT 8/- Ut 68/~ Lzocdy Lo, 8-

6/-K124 43/ KB4l  B/@IEL34  10/-|D S/6RIN 76111t /8 N. 28004 .. . 10/~

20/-%32  20/-'EBCS3  8/-EL36  §/=PCCS4  5/8 K19 6/- UL 6/-
10/-x06A « 14/ BECAL 89 ELs7 17/8'PCCNs 7o 118 1278 UNMRD 7/ | ypur (Y,"‘,?{‘:,’f"“i“k?fﬁ°”fm,:

5ViG B/-[6J7G

SYAGT  §/-6J7GT 10/- 954 iBURL  B/BIEL3Y 17/6 PCUSS 10/-|T41 15/ zl 8/- 5 33Vy. VRS 15.75V)

524 bj-6L6 palitt: U M-S KLAL “7/8|PCeKg 10/-/THeL 10/-UY 10 || S Seane, e, ROl

SZAGT  8/-1616G  8/-[19AQ5 §/-/907 5/~ EBFB3 7/~ EL42  7/-/PCCIRY 10/-\’11‘1’33 6/-\U\u. 4/8 | vRroB(9.0v) .. alat 88

6A8 6/-|19BGEG 7/-'958A  4/-|EBIFS9 6/ EL8L  8/8'PCFR0 5/8T 70- WIM 83 | vpjon Goovy T oo £/
8/-[20F2  15/- 969 8/-|EBL1 16/- ELR3 7/ yPu‘w 8/6, 8/- - = z

1 I-jdL'AGT 10/820L1 12/-5687  8/-|EC63 12/6/EL¥ B/~ POF81 10/- I 8/- RADIO FREQUENCY METERS

107-120P1  14/-15686 12/- EL85  7/- PUF86  8/-T 15/~ | 350mA 2in. round plug-in .. 12/6

9/-|20P3  12/{- 5763 6/-'EL86 7/8 PCI®01 10/- 1715 38/~ 763 8/~ 1 amp 2}in. round projecting .. 156/«

44-'2014  14/- 3060 3/-1 LSZ? 'PPP’(OZ 10/-1T21  32/- Z700U /- 2.5 amps, 2in. round or square. , 25/~

T8 25ARG  5/-B08)  25/- j- B sle PCEROG 16/- TT22  82/6 2759 22/~ | 3.0 ampe, 2in. round or square . 25/-

4/-125AGGT 8/~ 145 27/8 ECCrs 6/ muo 6/8' PULSL _ 9/-'Ul/14  7)-'Z&00U 20/~ | 4.0 amps. 2in. square .. . 20/

All our vslves carry full manufsoturers’ guarantee. Any laulty item is replaced immediately Iree of charge. Please 3dd £/6 in £ for postage and bendling

FRE 10 AMBITIOUS ENGINEERS

= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy? [\wuich is Your PRM;‘“GM- INCLUDING .

ENGINEERING OPPORTUNITIES SUBIECT 2 TOOLS! 'W‘" g
is a highly informative 156-page guide to PET SUB EQ\“PM “T —eoo P

Mechanica! Ent., Th. l t Elec-
the best paid engineering posts. It tells Electrical Eng.. ) m:u""“l')‘:;"“o" of
you how you can quxckly prepare at home Civil Engineering, Baslc Practica! and Theore: B 7 E T.°

for a recognised engineering qualification Radio Engineering, tic Courses for beginners in iy 0y oy o

and outlines a wonderful range of modern | Automobile En T cpronice Ex<es reallaboraiony train-

M.8r

Home Study Courses in all branches of Production En Radio Ammu,, Exam. 17 ai Ihvm with
Engineering. This unique book also gives Buiiding, Plasti RTESB. c""'rr“" gf;?:fdeig:‘l?m‘"x
full details of the Practical Radio g( Elec- Dfl.‘e'l‘::‘l"'"';:“":"“:"’- e ccentifieats

tronics Courses, administered by our ) Radio & Television Servicing

Specialist Electronics Training Division— GET SOME Practical EE"“."’ s B.1.E.T.
the B.I.LE.T. School of Electronics, explains | { ETTERS AFTER Electronics Engineering SCHOOL OF
the benefits of our Employment Dept. and YOUR NAME! ELECTRONICS

shows you how to qualify for five years

promotion in one year, Ml M'cﬂé.! POST COUPON NOW F

We definitel ntee ANLProLE. B Please send me your FREE 156-page [
“e € y Guara ’ [ ] **ENGINEERING OPPORTUNITIES ™ B
NO PASS — NO FEE "Se. B (Write if you prefer not to cut page) B
Whatever your age or experience, you cannot afford AM.Brit.|R.E. [ ]
to miss reading this famous book. If you are City & Guilds | NAME
copy of “ENGINEERING OFFORTUNITIES" | S S Sguenton| B -
today—FREE. z m ADDRESS -
BRITISH INSTITUTE OF ENGINEERING : :
TECHNOLOGY - 5
. i Y JECT OR EXAM J
(Dept. SE/21),29 Wright’s Lane, London, W.8 g susicton exam SE2l g

THE B.LE.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE

WwWWW.americanradiohistorv.com
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TRANSISTORISED
MORSE OSCILLATOR

Fitted 2iin. Moving Coil Speaker. Uses
1ype PP3 or equiv. ¥ v. battery. Complete
\utkfx) latest design Morse Key, 22/6, Plus
1/6
Sl-]\ll-AU'l‘()\lA'l‘l(‘ SUPER
SPEED MORSE KEY
7 adjust-
ments,
precision
tooled,
speed ad—
justable,
10 w.p.m.
to as high
as deslred

ght
2elb Pnce £4.12.8, post paid.
BUILD AN EFFICIENT STROBE UNIT
FOR ONLY 37/8.

The ideal instrument for workshop, lab. or
factory. Thl% wonderful device enables you
to “freeze” motion and examine moving
parts as stationary. We supply a simple
circuit diagram and all electrical parts in-
cluding the NSP2 Strobe tube which will
enable you to easily and guickly construct
a unit for infinite variety of speeds, from 1
flash in several seconds to several thousands
per minute. New modlﬁed CerulLs bring
price down to 37/6 p.

NSP2 CV2Y6 \l‘Rl)lﬁUll(()\ FLASH-
‘IUBE_made by Ferranti, brand new, L.O.
base, Price 15/~ P.& P. 1/

MAGNETIC COUNTERS .
10 IMPULSES PER SECOND
TYPE 1000), 4.1 ohm coil, 3-6 v.
D/C. operation. TYPE 100.\, 500
ohm coil, 18-24 v. D,C. operation
TYPE 100B, 2,300 ohm coil, 36-48
v. D/C. operatlon Any type
+15/- each. P. & P/ 1/6.

VARIABLE

Eﬁﬁ VOLTAGE £4‘00
==y TRANSFORMER!

Post Paid.
Input 230 v. A/C. Output
0-260 v. at 1 amp.. fully
shrouded. new. Also available
2.5, 5. 8, 10, 12 and 20 amp.

g Write for details. e
SEALKD HIGH SPEED

“BUGY

H9A, 2.2 ohm+22 ohm, new .. 12/8
H96B, 50 ohm +50 ohm, new .. 12/6
H96C, 145 ohm+145 ohm, new .. 12/8
H96D, 500 ohm+500 ohm, new 12/6
HOY6E. 1700 ohm +1700 ohm. ex-equip. ~ 16/8

NOID. Overall length 3iin., stroke
iin. Maximum push 8oz. 12-2%4 v*
DC operation. DC/ resistance 35 ohm,

Price 8/6. P. & P
VAN DE GR: X-\F ECTRO-STATIC
NERATOR, fitted
Wlth Motor drive for
230 v. A'C. giving a
potential of approx. 50000
volts. Supplied absolu-
telv complete. including
accessories for carrying
out a number of interest-
ing experiments, and full
instructions. This instru-
ment is completely safe.
and ideally suited for
School demonstrations.
Price_ £6.6.0, plus 4/~
P. &P,
aaLIGIIT SENSITIVE SWITCH
Kit of parts. including ORP .12 Cad-
mium Sulphide Photocell. Relav,
TlB.nSlStol and ClrcuiL etc., price 25/-
plus 2/6 P, & P. RP . 2 1nclud]ng
circuit, 10/6 each, plus 1-P

TRANSISTORS
0oC41 7/~ 0C84* 10/- GETS573 12/8
0C45* 5/~ OC139 12/- 2Gll0  17/8
0CT71 5/-  0OC1 19/- 2N458 20/-
QCT2* /- OCI71 10/6 SbB34s 716
OCT3 6/- 0C200 10/6 ACL7T 14/8
0C75 %i- 0OC201 21/~ AFI1l4 11/-
QCT8 6/- C203 14/- AF115 10/6
ocT 9/~ GET104 6/- AK118 10/~
ocsL j-  GET105 10/« AF117 9/8

8,
*Available in matched pairs.

SERVICE TRADING CO.

All Mail Orders also callers
47-49 High Street, Kingston on Thames
Tel KINgston 9450
Personal callers only
9 Little Newport Street, London, W.C.2
(off Leicester Square) __ Tel: GERrard 0765

PRACTICAL WIRELESS
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COMPONENTS

NEW, TOP QUALITY, GUARANTEED

Moulded valvehoklers BTG, BYA, Octal 8d.
Al spaced yvariables, swmall, 17 |Jld a0 phd.

130 pru, 363 pFd . 818
Rlider switches 3/ P . 148
Slow suation drive with dial ﬁange 319
Hin, dial 0-100 to fit ahove 2/6
Muins uansml mcra fully shmuded.

60 mA, 3amp P. & 19 15/~
Midget 230 v 40 wA v.LampP. & P23 1418
Cutact rectitfiers | 0 v. 30 mA .. 6/8
463 kuefs 1.1 'Traps. high gain, fertite Cores.

pre-aligned pair
1 meg Valume controls D.P. switch
lews switeh

16 m¥d, 450 v.w. electrolvt\cs
8 mPd, 350 v.w. small |
Midget smoothing chokes 10h. 60 ma”’
High sensitivity speaker units din. 3 ohms
0.01 mPd 400 v.w. tubular
0.1 mebd L2 vow.
0.1 mFd 100 v.w.
Iy pFd, ceratpic
OAxl divdes
5K ohm edge tvpe ‘olnme “controls with

a\\')tdl white ., . 3/8
cored solder .. .. .. 4d. yd.
sockets e - .. ..o 8d.

< plugs . -

ungh sensitivity Headphones, 4000 ohms .. 15/

B. ELLIS
7 RECTORY FARM ROAD, SOMPTING, SUSSEX

P, & P.charge I/-. Cash with order, no C.0.D. please.
Cash retunded if not completely eatistied.

39/6

RES/CAP. BRIDGE 225,

Checks all types of resistors condensers
6 RANG

Built in | hour, Direct reading
READY CALIBRATED
Stamp for details of this and other kits.

RADIO MAIL (Dept. C)
Raleigh Mews Raleigh Street, Nottingham

BBC2 (625 LINE) TV AERIALS

EXTERNAIL
MOUNTING
9 element 45/-; 11 element 55/-:

MAST
ARRAYS

14 element 82/6
WALL MOUNTING with CRANKED
ARM. 9 element 60/-: 11 element 87/8;
14 element 75/-. CHHMNEY ARRAYS
with LASHINGS, 9 element 72/-; 11
element 80/~; 14 element 87/6. LOFT
ARHKAYS, 7 element 32/6; 11 element 62/6
14 element 70/, Co-ax. Plugs. 1/3. Low
Loss Co-axial Cable, 1/8 yd.

BCC - ITV - F.M. AERIALS

B.B.C. (BAND 1). Tele-
scopic loft 21/-, External
S/D 30/-

L'T.V. (BAND 3), 3 Ele-
ment loit array 26/~ 35
Element 35/-, wall mount-
ing., 3 Element 35/-,
Element 45/-.

COMBINED B.B.C.J/LT.V,
Loft 1+3, 41/3; 1+5. 48/9.
Wall mounting 1+3. 56/3;
1+5, 63/9. Chimney 1+3.
83/9; 145, 71/3.

F.M. (BAND 2). Loft S/D, 12/8, “H",
30/-. 3 Element, 52/6. _External units
available. Co-ax. cable 8d. yd. Co-ax.
plugs. 1/3._ Outlet boxes. 4/8. Diplexer
Crossover Boxes 12/6. C.W.O. .D.

3/-. Send 8d. stamps for 111ustrated
lisr.s.

K.V.A. ELECTRONICS (Dept.P.W.)
b, Godstone Road, Kenley, Surrey.
CRO. 2527

NEW VALVES!

Guaranteed Set Tested

T 24-HOUR SERVICE

1 1S5, 1T4, 3S4, 3Vv4, DAF91, DF9L,
DKS91, DL92, DL94. SET OF 4, 14/-,
DKS6, DL96, SET OF 4, 22/-,

DAF96, DF96,

0A2 3/9 DL35 6/- PCL82 8/3
1D5 4/9 DL92 4/3 PCL83 7/9
1R5 3/9 DL%4 5/- PCL84 G-
185 3/3 DL9%6 5/6 PL36 719
1T4 2/3 EBSL 1/11  PL81 6/6
354 4/3 EBC41 6/3 PL82 5/-
3v4 5/- EBF8&0 6/- PL83 5/-
5Y3GT 5/- ECC40 6/ PL8% 5/3
574G 8/9 ECCs1 / PY3: 8/6
6K7G 1/3 EBCC82 4/ PY33 8/6
8KBG 3/- ECC83 4/ PY80 4/9
6Q7G 413 ECCs4 ! PY8L 5/-
8UTG 6/6 ECC85 6/- PY82 4/9
6V6G 3/6 ECF80 / PY83 5/8
6X5GT 5/~ ECF82 / U2 8/~
12K7GT 3/ ECH42 ¥ Ui 8/3
12K8GT 8/ ECHS81 I uso1 15/-
12Q7GT 3/ ECL80 U UABC80 5/-
25L6G 4/ ECL82 / AF42  6/9
30PL1 b1} F41 / UBC41 6/~
3BLEGT 6/~ EF80 1 UBF80 5/6
35Z4GT 4/ EF86 / uccss 711
85A2 [ EF89 / CC85 8/-
CL33 8/ EF91 { UCF80 8/3
DAC32 7/ EL41 7/- UCH42 6/9
DAF91 3/ EL84 4/6 UCHS81 5/9
DAF96 5/ EY51 5/6 UCL82 7/3
DF33 ki EY86 /- UCL83  7/9
DF91 21 EZ40 /- UF41 8/3
DF96 5/ EZ80 / U¥rss 5/9
DH7T 3f EZ81 / UL41 6/6
DK32 716 MUIL4 I UL84 5/9
DK91 3/9 PpPCC84 / URIC 5/~
DK92 6/9 PCC8 i UyY21 713
DKY6 8/- PCF80 5/ Uy4l 3/11
DL33 8/9 PCF82 8/- UY85 4/9
Postage 6d. per valve extra. Any Parcel

Insured agamst Damage in Transit 6d, extra.
C.0.D. Parcel 4/3 extra.
Oﬁice address. no callers.

GERALD BERNARD

. 83 OSBALDESTON ROAD,
STOKE NEWINGTON,

LONDON, N.Ié

www americanradiohistorv com

meTres 4

The thrills of VHF Amateur Radio
can now be yours for as low as 39/6.
complete kit (by post, carriage and
packing, 2/6 extra). Tuning range
70-150 Mcls. Stamped addressed
envelope for free copy of literature
and tull details. Newcomers to
Short-Wave Radio ask for detalls of
the famous ‘‘Globe-King" kits and
receivers. Home and Overseas Sales.

JOHNSONS (Radio)
S8t. Martins Gate, Worcester

A.R.R.L. RADIO AMATEURS
HANDBOOK 1964

New Edition 36/-. Postage 2/6.
Beginners Guide to Electronics, by
Squires, 15/-, postage 1/-.

Dual Standard and 625-line T.V. Receiv-
vrs, by King, 8/6, postage 6d.
h Transistor Director, by Bradley.

S
8/6 postage 6d.
Handbook 1964,

World Radio and T.V,

by Johansen. 22/-, postage 1/-.

How 10 Lieten (o the World 1964, by

Johansen, 14/6. postage 1/-,

ABC's of Computers, by Lytel, 18/~

postage 1/-.

‘Amateur Radio Call Book, by R.S.G.B.,

1964 ed.. 4/6, postage 6d.

I(u(lm \nmteurs Examination Manual,
.. 5/-, postage 6d.

UNIVERSAL BOOK CO.

12 Little Newport Street, London W.C.2
(adjoining Lisle Street)
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v HIGHEST QUALITY—
', es COMPARE OUR PRICES
S 5 Fo [ GUARANTEED NEW TYPES
« Moaths 12 Monthy | MW 31747
MOST MULLARD . £3.15.0 by return of post
g?ﬂf_}’nﬁén"of&“ 12in. £2, 0.0 £3. 0.0 mw asres || THE MOST ‘I\.TSTTR‘I\I?T'II'I'viEE %(())Nlll:?TRIJIVE VALVE
g - . I
sors, sz 14in.  £2.10.0 £4.10.0( £4.150 )y I ew and unused unless otherwise advised
FERRANTI TYPES q 5.0| cam 1z vaives are new
pnocgssnn w| 15-17in. £3. 5.0 £4. 5. néw 43/64 POST 3 MONTHS |FREE TRANSIT IN-
OUR OWN - 6.0.0 i
-V SURANCE. Satisfaction
FACTORY 21in. £3.15.0 £5.15.0 L vawe 8, 211, 1/~ GUARANTEE|S ANCE. Satistaction
FREE for 12 or more| In wriling with |tee on Goode if returned
' SATISFACTION GUARANTEED valves., e D within 14 dayw.
EKCO L.O.P.T. Unused replaceients ST
) Bant : e 0Z4 _ 4/6)8K7G _ 2/-|20P3  12/6;DM71  5/9\EZ8l 6/~ U2 6/
e bt e 207w | TRANSISTORS || tA7r sisloxior yslaes  i71-[eAs0  vial¥waisoo sijuse 1516
complete with E.H.T.rect. 30 [ o losGr  7/-|6KBG 0112085 10).|EABCB0 G9lGTIC 1g6lUS5 10/
parenzatablen GUARANTEED TOP QUALITY 105 7/-| K8GT 11/-|2 8)-|[EACOL  4/-|Gzaz  76(U26 8/6
CO-AX, low loss, 6d. vi., 25 yde. . 1D8  9/8[6K25 86 SeLooT 9|EAR42  8/3|Gzas 11/6|US1 -
/8. 30 yus. 22/ 00 wlu,, agjg. | !fume reduction. Red Spor IG 1H5GT  8/-(6L1 9/6/25Y5G  8/-|EB3a  1/3|gkgg gse|U33  14/-
Gt Pt o Wi i ke e (GRS || filite mmme dlesd e e
— Fiieeieseaen = 7 7 H . |US7 -
- * 2l 4I6(0LAS  11fosbgeu B-[ERCEs 4jp|LNe0d 18-Ipgs g
SPECIAL C.R.T. OFFER Muilard Matched Output Kits {9 [ | | 18567  8/¢ |6LD20  7/o[27sU  17/6|EBCSl  7/8|krqp u/s use 49
Due to huze Bulk Special Purchase OCSID aud 2-0C81. 1R5 5/6/6N7 7/€130C1 6/0|EBCS1  7/f|gpgge  4)-|U76 5/6
we are offerink MW 3174 Tuber at RF. Kits (UU44, 0C45 (2). 1U5 5/3{P1 9/6(30C15 11/6|EBFS0  7/8|iag  14/-|U7< 46
i unrepeata;usl(; EEe ;29/‘., M 2 Lransistors, 12/ 6]/ 1s: /6{6P25 slg 4CFs  7/6(EBFSS g/e KT44  6/- gig'i mg
36/24 ditto. 39/-. P.P. 12/6. The : - A 185 4/6{6P28  9/0(30FL1  4/6|EBFSH /9
above are guaranteed for & montha AF114 8- 0c44 St e 3/-(6Q8G_ b/6|30L1  6/6|EBL21 10/8 | gy ﬂ’,‘f 281 0/6
ﬂ}}g ‘753 g%gz :ff 2D21  5/8|¢Q7GT  8/5[30L15 9;9 Ecsa aiBlkres  aje usee g;.
e ————— . : § . 4/-|BR7G  9/-I30Pa  9/6|ECo) 48[y -
LOUDSFZAR="S.  # 0 Top Makee (apils - 0C81 sl ot RISy Molaerte  olzees o ETgs 12;3 L
S 706 v 86 [ArLr /6. O8ID  5i0li3pg  asfasc7  4/9(a0Pis 13/6[ECC3)  7/6[Shgs  1g)|UBRD 976
<in. x tin jéia }ﬂe 80830 G//e 3Q4a 7/-|68G7  °/9[30PL1  §/3|ECC32 4/- KTW6l 5/¢ g%g wg
i TR & 384 5/-|SHY  3/-|30PL13 9/6|ECc3s  4/9
OONNhEc;I'IN(E WIRE oc171 /8 3V4 6/€|88I7 5/6{35C5 816 Eccg.: 9/l é%&lgg 9‘;8 3334{ 16/[‘;
.V.C. Bright colours. ¥1v. 5R4GY 9/E[BSK7  5/-|3fL6GT §/-|ECC36 L/9 M 7
i 4/- | GERMANIUM DIODES || BioY geoser Slawe SIS SAIEEY - lames s
Geaerai Purpose mimature detcctor. | 5U4G 5/6(6SN7GT 4/9(|35Z4GT 5/6 1 42 7
3, VALVE AMPLIFIERS |, i 8d.|syie ey - gmesor gureer gohul G, 7
Kit of new parts, consisting chassis or B8 doz. ¢
wains and output transformers, valves o " Tt 5Y3GT 5/6|6U4GT 9/6[42 6/6|ECC84  7/6|N37 1C/6(UBC8Y 719
(P61, 8G6G, 6X5G) and all components. [ Gold Bonded highest quality. luii-|5yia”  ¢igloveg /6|5085  7/9|ECC85 7/6|N78  17/-lUBF80 7/8
With full instructions for making high | vivually tested. w524 9/-|CVGT 6/5|50C5  8/6{ECCS8 11/6(N108  1%7/-|UBF88 7/
gain amplifier with separate base and | 9/6 doz. szagT ;/g gxaa yls gox,%e'r 553 Eg;gg g,g N152 !;57 gg;.zn 13/;
trebl: controls, negative teed- - 524 1616X5 §/-153K P41 6 i
Mok e oy e e 29 /= | SILICON RECTIFIERS GaoLe  SlXeGT  OilelBT Lv6lECERl 1oteleel 81
—_— —— | cnaranten g .. Top Make. 7 - 5 BC8O 8/
MAINS TRANSFORMERS |uir viov workme 0 o das polimr 96T AgGlECHA:  Yolecas
q - 3 od. i H0mA BASG 718]7C5 ki -|PCY’
:‘;f:l:{l :uount?x::(a"zl?ﬂ-()-‘lmf '\I'MWMUJ (Itti) gglr,:;/s) 3/ 9 <‘; f::: 18/8) 7/ 6 GASGT 12/8 ;gq; 7;3 ;g 5[/5 ggg%l g’g PCC84
! 8ACT  U/- b 5/6[E PCC85
i‘il;“;;"“ b anre AI(J(:?OS;?GA 1 9/ 6 VALVE HOLODERS, 1o od e with | GAGS  2/91757  15/-|83 9/6|ECL82 _8/-|PcCas
semitrond 2 Seree 1A 80 ea., with Sercen | 6AGZ  6/9]7Y4  6/-|185BT 19/6|ECL83 1¢/6|poes:
Hereen 8d. ea., [ 3
13 CHANNEL T.V.s 8d. ea. Int. Octal 8d., Mazda Octal 44, g:ll'i: 35[/:; 3%4 gl- 18§BTA 1252 nggg 11(’)!/’5 ;géo
4, in LIN '
Table Modsls. Famous Makos. Abso- (3D €% (e [ER% (0 dioaGEl GAMe  di-lioct 1jelsis  agn EFes 7-lpepse
il ampleta. i He are un- - EYR )
ﬁ?““"t“‘;‘ in valtie due to huge purchace | TURRET TUNERS||cAfe S:liomi '4clscea 1ojo|mrasa ooloceca
direet from source. ey ure unteatud ke S — 8ATS b IUE‘B 10/6{.54 ./¢|E¥S9 716/ PCL82
aud not guaranteed to be p working | Mt fees 2ow, Chnct L ASRE | gave s 10/-(555  S/s|EP30  11/-|PCL83
sy I 01 S AL, enaniTioe. 6B7 8/6 10LD11 14/61958 ¢/-|[EF4l  8/-|PCL84
din. 80 10,0 4 £4.19.0 6B8G  3/-]10P13  8/¢|1625  5/6[EF42  6/5[pcL8s
oUts COSSOR D.B. SCOPE TUBES. Tvpe | 6BA8  5/¢[1°P14  0/6[5768  7/6|EF50.BR1/6|PCLBE
LEAK AMPLIFIER SN1PS G041 2plit Beaw, Ideal for building vour | SBE6 — 5/6 iDPls 7/-18001 31t |gF50(A) 2/6|PENZS
Due to a fortunate purchase we are abie -+ wn (uality osciliokcope whust 55/- ggg%ﬁ 1";”/(; 1%2%3 121113 ggg§ g’s EF54  3/3 ggg:g
to make the following uarepestable <tocke last. - 8 EF80 4/6
" 'BJ8  5/0|I2ATY 6/6|ATPa  2/6 PL33
ofters. Al 3 have line = 8-
OQutput Transtormers (Transformers to Ll N E TRANS sggg g;g ig:gé %’ﬁ :%2} ?ills E;g"’ 7[’6 g}“gg
match these Amplifiers to 150 Speakers . SBwe 7812407 6/-|B36 o/¢/EF88  6/9|prg)
A DL OO B Cr oy || TEE e 53” 8BWT  5/-|12a76  cfs|cic a’,. EP9L  3/-lpras
TL/25 WATT (new).......... nly - : K92 .
e B (828 i o e sor e 29/ e dee adoniu wilsdes, o lesd
theliaddedptacilityfotivalume}audibtons R e 5-: | 806 /6|12BES  8/6{CL33  9/-|EF184  9/8[prgog
controls 8o that they can be used without suwagity B g " | 8o 12BH7 8/0|CY3l 7/16|EK32  7/8lpmgy
a pre-amp. if very high wain is mot LM2 8/8: RM3, & 208 5/8{D77 a/3|ELS2  3/8lpxa
required. i o 5 171“&( 12Kl 17/6iDA30  11/6(EL3S  LL-lpx
Y BULK BARGAINS < 1xRAL-i-1-16-1" 8)-; 1% 12HO. ;;g Dacsz g/’é e }!/,_ PY3L
‘1)2 POTS. Popular values. § 5K to ;:‘.4[};‘/(\::1(‘1210 MIOZI‘-O'R.;“{AA 3 g 12J7GT 8/-|DAF98 7/3|EL38 12[(_3 PY?3
2 Meg. lnueed mixed, pre- g4 /6 it Totall loserd  standard | 6F1 4/8|12K7GT 4/9|DF33  8/¢|EL4l  8/-|pygo
set, long sp., Awitch, ete, l‘iz:m""ﬁ“ "D:wzrmf"‘,"",‘ﬁey 678 7/6]12K8  9/9{DFe1  3)-|EL42  9/€¢[pyg)
e e i Y I N SFts  4fi[15GiGT MlbRe  AelELss  ejelbke:
Many - { T v83
Value £5, ____Our pricc ¥ 3% 6Fl4  0/6|125A7 %/-/DH63 5/6(EL85  5/9|pygg
100 " RESISTORS 6/6 | AM/FM RADIOS i oiopssar sipmrs  aicliiel  3levaco
Fxcellent. Sizes §-3 watt. Fa‘;l‘t:;l;;: ?‘I(X)fll;:cmp‘ur&‘rg“:;lnl'h:“ ngg %“; 125177 5/6 ngé 5/8 g:gé g‘g PZ30
e = > diod & X [ /-1 128K’ K - f
100 CONDENSERS 9/6 | vop quaiits ana nuish. A | |gne  1/ol1osN7oT o/9|DK6S  3i6|EMS1  8)6 R19
Mipiature Cetamie and Bilver Mica AV.CL - Absolutely comp- 11 835 4/81125Q7  8/6|DL33  7/6|[EM84  B[Y|
Condensers, 3 pF to 5000 pt. LIST | vlete. Guaranteed 2 manthe. 8 S gns| | g5 3/-(13D3  6/8|DL35  7/6|Em85  9/6 {;él
VALUE OVFR "5, _ a.}ga't 353 m7Q 19/9|DL63 2/- EN3L 1;3/6 fiog
_ NQUIRIEY w pLCONED 6, 19AQ5  7/9|DL75 /=|EZ51 U150
25 TAG STRIPS 4/ “uantity Prices or Quotes for iter s “-‘Z 8/6|119BGG  14/-|DL82 9/-|EY8G U3 41
2.4, 6, 8 way ete. Unused. not listed. particularly rare values, 617G 4/9120D1 £/2|DL92 5/-(EY88  9/6 TDD4
100 HI STABS 9/6 | TELEPHONE "con. ORDERS || GG TUNET GFDi%  Yalera  alun
19, 10 3% 1000 10 390, £ BK: ___ 5/8'20P1 _ 9/6' DM70  §/9'EZ80 _ 5/9'U18
Posts 2 1ba, 2in, 4 Ihe, 218, 7 (v, 318 15 e /e erc. (C.0.D. 2!-exlra) ALL [TEMS LES8 5% AND POST FREE IN DOZENS,

TECHNICAL TRADING CO.

www americanradiohistorv com

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

L MAIL ORDER. RETAIL SHOF AND HI-FI ROOM

II 12 NORTH ROAD, BKIGHTON.

Tel: 67999
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We supply from stock most of
the components and items speci-
fied or circuits published in this
and other magazines and radio
books. Let us quote for your
circuit, first grade components
at realistic prices.

TRANSISTOR TRANSCEIVER
9-Transistor

Two way Trans. receivers.

CATALOGUE

superhet circuit, crystal controlled on both

transmit and receive.

aerials and leather cases.
64 x 3 x |14 inches. Sold in pairs.
PRICE PER PAIR £25. P.P.3/-.

Push-pull
Range up to 5 miles under best conditions.
Supplied complete with batteries, Telescopic
Overall

output.

Now 86 pages fully
detailed and illustrated
with hundreds of new
items and bargains.
PRICE 2'6. Post Paid.

sizes:

DEAC RECHARGEABLE
BATTERIES
18 volt 100mA/H 4 x lin.
Brand new sleeved, 30/-,
3.9 volt 450mA, H, 12/6.
All types easily split into any multiple
of 1.2 volt. Brand new.

diameter.

MULTI-METERS

{ Multi-range test
meters featuring easy
to read scales and
prowded with  full
operatlng II'\S(I'UC-
tions, lead and bat-
teries. Suitable for
amateurs, designers,
repair shops, all do-
mestic  uses. Full
details and specifica-
tion in our catalogue

% PT34 I Kohm,volt . '3
%* MI 2, 96
Y THL33 2 B © (illus.) £3 150
Y EPIOK 10* £4 6
* IT-2 20 . 0
% TPSS 20+ . [
% EP30K 30+ .. . 6
% S00 30, [
Y% EPSOK so0* ]

* Leather Cases avallable,
l NOMBREX TEST EQUIPMENT ]

All transistor

LEAFLETS portable units

N supplied with

REQUEST full instruc-
tions.

Y 150 Kefs to 350 Mc/s generator. RF,

Mod., AF. 8 ranges. Leads, batt.,

instructions, £9.10.0.
Y Resistance/Capacitance Bridge. £8.5.0.
Y Transistorised Power Supply. £6.10.0.
Y Audio Generator, £16.15.0.
Y Inductance Bridge, £18.

HI-FI SPEAKERS

CX300 12 inch 25 watt 12 Gns.
CRI2AE 12 inch 20 watt 8 Gns.
CR30AE 12 inch 20 watt

triple range 0 10 Gns.
8A7 8 inch 6 watt 796
10 watt Horn Tweeter 2916
20 watt Rect. Horn Tweeter 69'6

MINIGRAM TRANSISTOR
PORTABLE RECORD PLAYER
@ Made by well
known British
manufacturer. Fea-
tures ready built
4-transistor
printed circuit |
watt amplifier,
elliptical  speaker
and volume con-
trol. Low current.
Starr constant
speed 45 r.p.m.
turntable with
crystal pick-up.

N

Strong moulded two colour cabinet with

handle. Plays anywhere on long life 9
volt battery. Requires less than half an
hour’s work to connect up using ready
built units and easy |nstructions.

TOTAL
COST 79/6 5’- (Battery 379).

Or Amplifier with volume control and
S x23 inch Speaker, 4-Transistor, 35/-,
P.P. 2I-.

9 volt Starr Player with Pick-up 39/6.
P.P. 2/6. And Two-Tone Case 5/-. P.P. 2/-,

QUARTZ CRYSTALS
100 Kc/s 3 Pin .
500 Kc's 2 Pin
455 Kcs (ARBB)
5000 Kc/s 2 Pin.
10 Mc's 2 Pin
27 Mc/s Radio Contro
456 Kcrs HRO...
I{;m Marker Crystal | Mcjs and 100 Kc/s
6
Over 600 Frequencies in Stock for
all purposes. Cartalogue on request.)

MAINS AND BATTERY
RECORD AND TAPE DECKS

\

All Decks Complete with Cartrudges
Y BSR UAI14 4-speed Auto ... 66
Y BSR UAIS 4-speed Auto l9 []
Y Garrard Autoslim Auto. .. 100
Y Unplugable Hd. Versn. Auto. £6 19 6
Y Stereo Version Auto. ... £7 19 6
Y SRPI0 4-speed Single Player £5 5 0
Y% BSR GU7 4-speed Single

Player ... £5 00
“* Garrard AT6 with Stereo

Cartridge Autochanger ... ]
Y% AT6 Mono ... b
¥ Collaro 2-track Studio Deck £10 10 0
Y 4-track Deck £13 19 6

P. & P. 3/6 any type ‘above.

Y 9 volt Starr, 45 r.p.m.
Y% 450r 33 r.p.m. Starr 9 216
Y 45r.p.m. Garrard, 6 35/-
Y 4-speed B.S.R. 9V ..
Y Garrard 9V. Z-speed 2-track

Tape Deck with casette....£11 150

P. & P. 2/6 any of above.
SUBSTITUTION BOXES

@ Capacitor Box. 0.001 to 0.22 mfd.. 2976.
@ Resistor Box. IS ohms to |0 meg.,

37/6.

TO BUILD YOURSELF
Sinclair TR750 Amplifier.
Sinclair  Micro-6
Sinclair Micro injector

Leaflet and details on request.

All parts in stock for 9 volt mains

power pack, PW Inverter and

Build and Learn series. Please

send full list of parts required
for quotation.

ALL PARTS IN STOCK FOR
PW SHORTWAVE TRANSIS-
TOR CONVERTER, As per Feb.
Edition 1964.

CRYSTAL MICROPHONES
Acos 39-1 Stick Microphone. .32
Acos 60-1 Stick Microphone.
Acos 40 Deck Microphone
Acos 45 Hand Microphon
Lapel/Hand Microphon
100C Stick with Stand
BM3 Stick with Stand
Lapel/Hand Magnetic

MINIATURE PANEL METERS
*0/50uA (D.C.) 39/6 *0/SmA (D.C.) 276
*0/S00u.A (D.C.) 32/6 *0/300V (D.C.) 276
*0/1uA (D.C.) 276 “S" Meter 35/-
All Brand New Boxed. *Available Clear
Plastic Front or Black Moulded.

..39/6
59/6
.27'6

@ Stereo Stethoscope Headset..........25/=

@ Mono Stethoscope Types.  Crystal
10'6. Magnetic 1216,

@ Fully Retractable Car Aerial—Thief
Proof, 3976,

@ PP3 Battery Eliminator, 18/6.

@ Tape Demagnetiser, 29/6.

@ 'K ohm Dynamic Microphone, 1216,

@ 8+8ohm Stereo Headphones, 62/6.

@ Transistor Signal injector, 39/6.
Crystal Ovens, 6/12 volt, 22/6.

@ |2inch IS ohm Speaker, 35/-.

@ DFl dynamic Mic. 50 k. with stand, 526
New range in stock. See catalogue.

@ 5-Piece Hole Cutter for all chassis work
$in. to | §in. with pouch, 49/6.

@ Crystal Contact Micro-

phone ... e

@ 2K, {-track Tape Hea

@ Telephone Recording
Attachment

MARTIN RECORDAKIT
BUILD A QUALITY PORTABLE
TAPE RECORDER

Complete in every detail. @ Pre-buile
units—Collaro Studio Deéks—Portable
Cabinets with speakers. 6 valve desnxns
TWO TRACK Total

£26.0.0 a/(,

Cost
FOUR TRACK Total
Cose £30.0.0 gic
ALL AUDIOKITS IN STOCK
@ Leaflets on Request @

@ 4 Transistor 9 volt, 3 ohm, | watt.

Amplifier 49/6
Kit 3976

@ New 3-Transistor. Xtal controlled
Transceivers. Up to § mile. Price

per pair, £8.19.6. P.P. 2/6.

FIELD STRENGTH METER
Five channels cover 1 Mc to 200 Mcfs.
Fitted 200 microamp meter for CW or
RF. Indication and Earphone for A.F.
Monitoring. Designed for checking all
types of transmitters. Size 4 x 23 x 2fin.
Complete. Ready to Use, with instruction
and telescopic aerial, 69/6. Post Free.

PP3 9 volt Battery Eliminator............ 18/6
@ 3 Transistor MW Superhet Tuner 82/6

@ 4 Transistor MW/SW Superhet
TUNEr coviiiiie e £7.9.6
@ BM3 Stick Xtal Mic with Stand..... 496

@ 100 C Stick Xtal Mic with Stand 3976
@ BA7 I5 ohm 6 watt Hi-Fi Speaker 7976

TEST LEAD KIT supplied in Pocket
Pouch. Contains probes, leads, clips, etc.
8/6. P.P.9d.
@ EMI 2§ inch Plastic Cone Tweeter
3/5 ohms, 1716. P.P. 9d.
New 6 pole 2 way Miniature Push
Switch, 6/-.

200uA D.C. Edge meter .. 696
{ mA D.C. Edge meter . —1 11 HEADPHONES

4+ x 1 inch Front Panel. 2000 ohms §2/6. 4000 ohms 14/-
POCKET SOLDERING IRON. 30

watts. 220/250 volts A.C. Complete with
pointed bit, mains plug, carry pouch.
1476, P.P. I’6.
RECORDING TAPE

Sin. 600ft. 1276; Sin. 900ft., 15/-; 7in.
1,200fc., 18!6; 7in. 1,800ft., 25/-; 7in.
2,400ft., 2776, Excellent quality.

@ 3 inch square 3 ohm Speaker,

1276,

Henry’s Radio Ltd.

PADdington 1008/9
303 EDGWARE RD., LONDON W.2
Open Monday to Sat. 9-6. Thurs. | o’clock.

I PLEASE TURN TO BACK PAGE
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August, 1964 PRACTICAL WIRELESS ni

Practical Wireless BLUEPRINT
SERVICE

ALL of these blueprints are drawn full-size and although the issues containing descriptions of these
sets are now out of print, constructional details are available free with each blueprint excebt
for those marked thus (¥).

Send (preferably) a postal order to cover the cost of the Blueprint (stamps over éd. unacceptable) to
PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street,
London W.C.2.

DOUBLE-SIDED BLUEPRINTS MISCELLANEOUS

Each blueprint in this series contains details of two ~ The PW 3-speed Autogram ... 8-
separate instruments or items of equipment. The PW Monophonic Electric Organ 8i-
The Strand Amplifier ... oy . 51 The PW Roadfarer * .. 5'-
The PWV Signal Generator The PT Band Ill TV converter 16
The Savoy VHFE Tuner ... ~ 5. The Mini-amp * 5!
The Mayfair Pre-amplifier The PT Olympic * 7'6
The PT Multimeter * .. o . 5/-

The Berkeley Loudspeaker Enclosure

* 5.
The Luxembourg Tuner

SOME EARLIER DESIGNS

716 THE following blueprints include some pre-war

designs and are kept in circulaticn for those

constructors who wish to make use of old com-

» 61.  ponents which they may have in their spares box. The

majority of the components for these receivers are no
longer stocked by retailers.

The PW Troubadour ...
The PW Everest Tuner

The PW Britannic Two
The PW Mercury Six ...

*

The PW Regency } . 50
The PW International Shart Wave Two Experimenter’s Short Wave ... ... Pw30a 26
Midget Short Wave Two ... PwW38a 2/6
Simple S.W. One-valver ... Pwss 206
Pyramid One-valver ... ... PW93 216
RECEIVERS BBC Special One-valver ... AWw3g? 216
The Tutor * ... 31. A One-valver for America ... .. AwW42s 216
The Citizen * ... 5. Short-Wave World Beater ... ... AWw43¢ 316
lunior Crystal Set ... PWO94 9r.  Standard Four Valve S.W. ... .. WM383 36
Dual-wave Crystal Diode ... PW95 216 Enthusiast’s Power Amplifier .. WM387 36
Modern One-valver ... ... Pw9s 216 Standard Four Valve .. - WM391 316
All-dry Three ... L PW97 31  Listener’s 5-Watt Amplifier ... ... WM392 36

D e S SDe My Mmp GD I e G Mmp G D D Mmu SN

9
Mod Two-val I
odern Two-valver PW98  3/6 : QlTEI“Y COUPON I
#HG Band-pass Three .., e PW99 4 I This coupon is available until 7th August, 1964,

A.C. Coronet-4 ... PWIOO 4I- and must accompany all queries in accordance

‘ with the notice on our “Letters to the Edito~" |
A.C./D.C. Coronet ... .. pwiol 4 | page. |
The PW Pocket Superhet ... B 51 | PRACTICAL WIRELESS, AUGUST, 1964. |

- e I G Mmp D e G G Goe amp D BN GER SRR SN S AN

Published on the 7th of each month by GEORGE NEWNES. LIMITFD, Tower House. Southampton Street. London, W.C.2, and

printed in Eneland by WATMOUGHS LIMITED. Idle, Bradford: and .,ondon, Sole Agents for Australia and New Zealand: GORDON &

GOTCH (Alsia). Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. East Africa: STATIONERY & OFFICE SUPPLIE=S
LTD. Subscription rate including postage for one vear: To any part of the World £1.9.0.
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August, 1964

TRANSISTOR HIGH FIDELITY EQUIPMENTL

MAINS OR BATTERY OPERATION. 3 AND 15 OHMS

10 WATTS MONO

v
’G‘
20 WATTS STEREO §

I S R R e S N e Y

FIERS.
40 ¢'s to 20

current.
fier.

BUILT

@ 10 WATT POWER AMPLI-
Two versions. — |dB

100mYV input and less than 0.25"
distortion for
3 and |5 ohm versions.
6-Transistors and Recti-

@ 3 ohm 10 Watt.

kc/s. 60dB Feedback

10 watts output.
Very low

10.0 sunt £5.19.6

@ 15 ohm 10 Watt.

Low Distortion. |
High Performance.

‘Low Pass Filter — Volume etc.
operated or from power supply.

| MULTI-INPUT  PREAMP

) Dark Brown and Gold Panel Plate 6/6 0
& HIGH "PERFORMANCE —— LOW DISTORTION
— LOW NOISE

Panel size 9 x 2jin.

L

P.P. 206

Battery

PRE-AMPLIFIER

etc.

selector,

P.P. 2/6
% MAINS UNIT—quI run 2-amplifiers for 3 ohm and
15 ohm. 6976, P.P. 2/6. Each type.
Y Mains Unit for single amplifier. 5376, P.P. 2/

® MONO PREAMPLIFIER AND CONTROL UNIT.

For use with either of above amplifiers or valve amplifiers
— Hum Free — High Sensitivity — 8 Inputs between |.5mV
yand 300mV. For all cick-ups — Microphones, Tuners — Tape
Replay. Separate treble and bass with cut and boost — 4 position

& Preamplifier Built.

£5.10.0 rra

CIRCUITS

Ll

[ 4

@ Mains or Battery.
@ Low Noise Design.
@® Mono or

Sterec.

Dark Brown and Gold f
Panel Plate. 8's

GUARANTEED HIGHg
PERFORMANCE UNITS.:’

COMPLETE
WITH FULL DETAILS @ Trade Discounts¢
ON REQUEST Available. Send Forf
Details.

STEREO TRANSISTOR INTEGRATED
CONTROL

AND
UNIT

Simplified version of Mono . |
Preamp above. 8 inputs as @ Low noise printed
above. input selector, Tone circuit design develo-
and Volume Controls. Size ped from above mono
5 x 24 x 2in. Ideal as a Preamp equipment. L
for any valve or Transistor ® Ganged controls, 8 |
amplifier. inputs per channel for b
@® PRICE BUILT 65 P.P. all  types of input. ==
= #irgy Treble, bass, volume

onfoff mono-stereo,

@ Desigred for use with either
of above 10 watt amglifiers.

}

et
@® PRICE BUILT

£10.19.6 *f;

Dark Brown and Gold
Panel Plate. 1276,

’
!
’
)
)
¢
1
s
:
E
)
'
’
?
=
’
¢
¢
'S
:
+““CONVAIR”
¢

)

i

)

'

?

{Batteries 6/- extra).

PUSH-BUTTON
PORTABLE/CAR RADIO

&

@
®

ALL PARTS SOLD SEPARATELY T°“'£C°’I9

New printed circuit 6-Tran-
sistor design. Over 700mW
push-pull output,

Push-button selection of MW
and LW with full tuning on
both wavebands.

A new design with amazing
parlormance at a realistic
price,

New attractively designed por-
table cabinet with horizontal
tuning and all stations marked.

t of ALL Partsi

3’6

@ FOLLOWING A LINE OF QUALITY AND VALUE IN PORTABLES [ ]

@ 5-Transistor.

Printed circuit de-
sign of high sensiti-
vity and  quality.
Output for valve or
transiscor amplifiers.

Size 33 x 2§ x 4in
Simplified bulldmg
instructions. All

parts sold separately.

7-TRANSISTOR

@ Size only 6 x 23 x 2in.
Ideal for mains or battery, portable or

domestic record player,
Or car.

grams,

(4
¢
H
¢
’
¢
¢
’
¢
¢
¢
?
¢
¢
¢
¢
¢
¢
¢
[
’
’
¢
?

RECORD/PLAYER/RADIOGRAM

etc.

@ Mains or Battery operation.
4 watt peak output.

®
@ Full Treble and Bass boost and cut.
o

40 c/s to 20 kefs + 3 dB.

@ Inputs for Pick-ups, Radio Tuners,

Microphones. mixers.
@ 9/12 volt for 3 ohm speakers.
{mains unit 4976 extra).

Fuilt heady £5.19.6 5%

To Use

Latest 86-page fully detailed

and illustrated catalogue. Com- 6 p.m. Half-
ponents, accessories. Hi-Fi equip-

ment, etc, 276 post paid, PLEASE TURN TO

AMPLIFIER ¢

@ VHF FM TRANSISTOR TUNER @

@ High Sensitivi-
ty.

@® 4 Diodes.

@ Full coverage 87
to 105

@ AFC and AVC.

® Up to | volt
output, i

Detailed Circuit Book on Request.

TOTAL
COSsT

£7.19.6

(Cabinet assembly 20/- extra.)

¢
! @ SCOTCH BOY

track.

ring. 15f-,

SPECIAL OFFERS

plete with spare spool.

@® MARRIOT TAPE HEADS.
Complete with Mullard P.
PP, I

o0 v &
T oh bt HETETAUL LT LT ARATETREAEA AT LA L BTHE L LLAA G 02N AAL BTN

TAPE. 3{in., 300fc. L.P. com-}
5'6. P.P.9d. [
Type R/RP/3, §

MAG. erase

. The pair.

363 EDGWARE

HENBY’S Bﬂnln LTD. PADdington 1008/9.

(Open Monday to Saturday all day 9 a.m. to 4

ROAD, LONDON W.2, |

day Thursday | p.m.).
INSIDE PAGE
AR

a’

\/I

1%
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