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JACKSON®)

the big nama in PRECISION components

SOLDERING INSTRUMENTS Precision built radio components are an im-

AND EQUIPMENT

DESIGNED FOR
THE AMATEUR’S
RADIO STATION

ILLUSTRATED
List No. 70 §” BIT
IN
PROTECTIVE

4l SHIELD
| List No. 68

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

ADCOLA PRODUCTS LTD,,
ADCOLA HOUSE,
GAUDEN ROAD, LONDON, S.W4

Telegrams

Telephones
SOLJOINT LONDON SW+4

MACaulay 4272 & 3101
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the radio and

communications industry. Be sure of the best

portant contribution to

and buy Jackson Precision Built Components.

BALL DRIVE DIAL

A welcome addition to our
range which incorporates
B our well-tried 6-1 Ratio
M Epicyclic Ball Drive inside
¥ a2 complete 4 dial.  This
W 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. convertor
together with the type E.3 gang 310 pF, price 1973, C.80I,
25 pF at 619, C.80I, 15 pF at 6/9. C.808, 25 pF at /-,

It's reliable if it’s made by JACKSON !

JACKSON BROS. (Lonpon) LTD.
DUept. P.W.) KINGSWAY-WADDON, CROYDON
RREY

Phone : Croydon 2754-5. Grams: Walfifco, Souphone, London

OSMOR

CHANGE OF ADDRESS
To

540 PURLEY WAY
CROYDON

(NEAR AIRPORT)

SURREY

Telephone
CROydon 5148-9
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Mon.—Sat. 9 a.m.
—5.45 p.mn
] Wednesday | p.m.

Special 24 Hour

Express Mail
Order Service

AC2/PEN ECC85 7'6 | EY8I 8/6 | PABC80 13/~ | T4l 15/- | UMBO 10'6 | 6A8GT 136 | 6L19 15/. | 12SA7 876
1976 | ECC88 1276 | EY83 12/6 | PCC84 7/- | TDD4 12/6 | URIC  15/- | 6ACT 6!- | 6N7GT 916 | 12837 8/
AC2/PEN ECC9l 3'- | EY86 7!- | PCC85 9'6 | TDDI3C V]97 ] 17/6 | 6AKS 5/- | 6P25 1076 | 125K7 6/
oD 19/6 | ECF80 T7/6 | EY9! 3/- | PCCB8 12/6 1776 } UUB 15/- | 6ALS 4!. | 6P28 1216 | 125L7 8-

AC/TP 29/- | ECFB2 8/6 | EZ35  6/- |[PCC89 8/6 | TH4l 20/- |UU9  T7/6 [6AM5  5/- | 6Q7 976 | 12SN7 10/«
AC/VPI-5.7 | ECH3 121'6 | EZ40  T'- | PCFBO 7/6 | TYS86F 1276 | UYIN 1276 [ 6AM6  4/- | 6Q7G  &/- | 125Q7 12/

is’. | ECH21 21'- | EZ4t  7/- |PCF82 716 | UIO 9. [UY2l 1576 | 6AQ5 676 | 6Q7GT 86 | 14H7 10l
AZI  I5/- | ECH35 10/- | EZ8BO  5/6 | PCF84 1216 |UI2 9. |UY4L 716 | 6AT6  6/- | 6SA7  Ti- | 14R7_ 10/
AZ3l 13/6 | ECH42 96 | EZ81  5'6 | PCF86 1216 | Ul4 9. |UYB5 &/ | 6AU6  9'- | 6SC7 86 | 19AQ5 8.
B36 9l- | ECH8I 7/- | EZ90  4/6 | PCL82 7/6 | U22 8- [ VP4 IS- | ¢gBG 276 | 6SF5 10/~ | 19BG6G 15/-
CIC  10'- | ECH83 8/6 | EI148 2/- | PCL83 9/ |U24  21/- | VP4A I5/- | gBA6  6/- | 65G7  T/-| 20D1 10/«
CCH35 20/- | ECLBO  6/6 | FC2  15/- |PCL84 7/- |U25 1= | VP4B  15%- | g6 6! | 6SH7 6/ | 2002 2il.
CL33 126 | ECL8I 10'- | FC2A 1776 | PCL85 716 |U26  11/- | VR105/307'- | 6BG6G 15/- | 63)7 416 | 20,2 1716

Cyl 15'- | ECL82 976 | FC4 15/- | PCL86 12/6 | U3I 9/- | VR150/307/- | 6BJ6 6! | 6SK7 516 | 20L1  22/6
CY3l 126 | ECL83 1076 | FW4/500 9/- | PENA4 1976 |U35 176 | W6l  1i/- | ¢BQ7A 1216 | 6SL7GT 576 | 20P1  I5!-
D77 4. | ECLB6 916 | FW4/800 9/- | PEN4DD U37 1716 | WT6 5. | gBR7 1076 | 6SN7GT 5/- | 20P3 24/«
DAC32 9'6 | EF6 211. | GZ30 106 226 | U47 - [ W77 41- | gBS7 j2/6 | 6SQ7 8/6 | 20P4 20/
DAF9l 5/ | EF9 21r- | GZ32 1076 | pPEN4VA Us0 Ti- | wsl 6/- | 6BWE  9!- | 64UGT 10/- | 20P5 20/-
DAF96 66 | EF22  14/. | GZ33 193 1716 | U52 4. | W8IM  6/- | gBWT 9/- | 6USG  T/6 | 25A6 8/
DCCo0 12/6 | EF36 41. | GZ34 13'6 | PEN36C u76 616 | X41 2216 | g4 316 | 6V6G 4/- | 25L6 8/-
DF33 916 | EF37 gl | GZ37 19/3 20/- | U78 46 | X6IM 10/- | c~cop  gi. | 6V6GT 8/« | 25Y5 8/-

DF9l 36 | EF37A  8/. | HABCBOI0/- | PEN45 10/ | U145 1076 | X65 126 | (¢ 616 | 6X4 416 | 25Y5G  8I-
DF92  7/- | EF39 4/ | HL4l Bl | PEN4SDD | UI9l 1316 | X76 126 | cC9 1216 | 6X5G 5= | 2524 716

DF96  6/6 | EF40  I5/- | HL4IDD 8/6 257. U251 ISl- | X76M 1216 | ¢Cneg 25/. | 6X5GT 86 | 2525 8I-
DH63 6/~ | EF41 8. | HL92 86 | PEN46  5/- [ U281 15/ | X78  26/- | ochc™ for. | 6/30L2 1276 | 2526 8/
DH77  7!- | EF42 10/ | HLI33DD PEN45DD | U282 1976 | X79  40'- | c=\na 16f- | 7B5 1216 | 27SU 1976
DK32 11/- | EFS0A  3/6 96 20/- (U301l 1876 | Y6I 10/- 1 00 41. | 787 8/6 | 30CH [14
DK9l  5/6 | EFSOE  3/- | HN309 25/- | PENDD4020 | U329  15/- | Y63 100- 1 .ne st | 7C5 8/- | 30CI5 1216
DK92  7'- | EF80 5. | 1IW4/35010/- 20/ [ U339 1376 | 263 7'6 7C6 876 | 30F5 10/

DK96 7% | EF85 5/ | Iw4/50010- |PL33 15~ | U403  1o%. | Z66 Mot | 6ES 0L} gngygi | 30RLE 10%6
DL33 86 | EF86 7r- | KT33C 8/- |PL36 1216 [ U404  10!- | 277 4/- | 6F1 '0,6 7D6  15/- | 30LI 8/6
DL35 10/- | EF89 8. | KT36 17/6 |[PL38 18/ U8B0l 19/6 | ZI52  5/- | 6F6 €9 | 708 15| 30LIS M-
DL91  7/- | EFSI 4. | KT6l  9/6 |PLBI  T'6 | UABCSO 5/6 | IA7 110- | 6F12 & | 7n7 4’ | 30P4 18I
DL92  5/- | EF92 4. | KT66 15/ [ PL82  7/6 | UAF42 8'6 | ICS 107 | 6F13 '°,- 757 © 1716 | 30P12  10/-
DL93  7/- | EF95  5/. | KT76 10'- |PL83  7/6 |UB4l 776 | ID5 8/6 | 6Ft4 101+ | 7y 6/6 | 30PI6  9I-
DL94  7/- | EF98_ 10/~ | KT8I  Bl- |PLB4 8. | UBC4l 8/6|1D6 10l |6FIS 1216 ) gp3 4/ 30Pi9 1776
DL96  6/- | EFi83  8/- | KTW6I 8/- | PLB20 18- | UBCBI 10/ | IH5 916 | 6F19 l2,6 9BW6 1276 | 30PLI  15/-
EA50  2/- | EFi84  8/- | L63 5. | PM24M 13/6 | UBFB0 716 | IL4 5. [ 6F23 106 | jgc) 126 | 30PLI3 12/6
EABCS0 56 | EK32  8/6 | LNi52 6'6 {PX4  15/- [UBF89 7!- | IN5 916 | 6F25 '6;6 10C2 1776 | 30PLI4 12/6
EAC9I 4f. | EL3 216 | LN309 9'- |PX25 25/ | UBL2I 120/- | IR5 516 | 6F26 1316 | 15F1"  yoi. | 35A5  I5!-

EAF42 976 | EL32  4/6 | LZ319 12/6 | PY3l 15/ [ UCC84 K116 | IS4 712 | 6F33 5'6 | 1or9 1276 | 35L6GT 876
EB34 216 | EL33 10/ | MKT4 17/6 | PY32 10/6 | UCCBS 7/- | IS5 5/ | 6H6 2/- | |oLDIY 15/- | 35W4  6/6
EB4I 6. | EL34  14/- | MS4B 1776 | PY33 10/6 | UCPBO 12/6 | IT4 316 | 6)5 5/6 [ 1OPI3 15/- | 35Z3  15/-
EB9I 4/- | EL3S 10/~ | MVS/PEN PY80 7'6 | UCH21 20!- | U5 519 1 6J5G 46 | 1OPI4 19/- | 35Z4 616
EBC3  21/- | EL37 17'6 1716 | PY8I 616 | UCH42 8'6 | 2p 2216 | 6JSGT  5/- | 1ID5 236 | 3525 8/6
EBC33 46 | EL38  17'6 | MVS/PENB | PYB2  5/6 | UCHSI 7'~ | 3a4 5. | 67 76 | 12A6  6/6 | 4ISTH 22/6
EBC4l 86 | EL4I 96 15/- | PY83 8- | UCLB2 9/- | 3A5 10'6 | 6J7G 5'- | |2AH8 11/- | 42 12/6

EBC81 10/- | EL42 916 | MUI4 9. | PY88  10/- | UCLB3 1176 | 3Q4 8. | 6J7GT 76 | |2AT6 716 | 50C5  10/-
EBFB0  7'6 | ELSBI 12/6 | MX40 15/- | PY800 10/- | YF4| 7'6 | 3Q5 9. | 6K7 7'6 | 12AT7 5/- | 50CD6G

EBFS3  8'- | EL84 6-| NIS 8/. | PZ30 15/~ | UF42 776 | 354 56 | 6K7G  2/- | 12AU6 176 30/-
EBF89 7/6 | EL85  10/- | N37 14/- | QS95/1010/- | UFBO  T7/- | 3v4 7!- | 6K7GT 7/6 | 12AU7  5/- | 50L6 86
EBLI  2i/- | EL90 8/6 | N78 2216 | QSI150/15 UF85 76 | 5U4 4l. | 6K8 916 | 12AX7 5/- | 75 8!-
EBL2I 21/~ | EL9I 4'- | N108  26/- 10/- | UFB6 1216 {SV4G  T7!9 | 6KBG  4!- | 12BA6 T7/6 | 78 7'6
ECC35 8/- | EL9S 1076 | N308 18/- | R2 10/~ | UF89 6/- [SY3G 416 | 6KBGT 96 | 12BE6  7/6 | 80 716
ECC40 15/- | EMBO  8/6 | N339  30'- | RI6 1776 | UL4! 8/- | SY3GT 5/6 | 6K25 17'6 | 12BH7 10/- | 85A2  12/6
ECC8] 4/- | EM8I  8/6 | N369 10’6 | RI9 16/- | UL44  207- [ 5Z4G_ 776 | 6LI 10/. ! 125GT 4/- | 185BT 30/
ECC82 5/- | EM84  8/- | OD3 5. | R20 16/- | UL46 1476 | 5Z4GT 86 | 6L6 716 | 12J7GT 8/6 | 807TA  T'6
ECC83 5/- | EM85 10'- | OZ4 5. | sP4y 316 |ULB4 6/~ | 6AT 9/- | 6L7 10/- | 12K7GT 5!- | 8078 7l
ECC84 6/6 | EY5I 716 | P2 10/~ | SP6l 316 |ULBS  T/6 | 6ABG 86 |6L18  10/- | [2KBGT 10/ | 12Q7GT 6/

COMPLETE VALVE LIST FREE WITH ORDER

METAL RECTIFIERS
RM1 716  14A86 231- 16RD 2-2-8-1  12/- (FC142) OC44 5,?"“"83‘“'" E',‘.ANS'%TCOIRDS 5
RM2 8/-  14A97 26!- 16RE 2-1-8-1  10'- (FC150) OC45 5= oc7s 8- OC8Im/pr. 1276
RM3 10/ [4A100 28/- I8RA I-1-8-1 5! (FCI18) oc71 5. oc77 8/- ocs2 (38
RM4 1716 [4RA 1-2-3-2 21/- (FC301) 18BRA I-1-16-1  T'- (FCI16) oc72 8- S|SggN ngc':'rmscl)a(s:sm /=
I -2-8-3 25/ -2-8- .

RM5 1976 14RA -2 5. (FC31) I8RD 2-2-8-1 16/ (FCI24) DL E e . e

TERMS OF BUSINESS C.W.O0. or C.O.D. SETS OF VALVES

412 PACKING CHARGE ON ALL C.O.D. IIDFXSF‘)IlSSD’I:;? E)SK49I3VSL92 S, @ get og :, m-,

.. Vet ol 4, -
ORDERS. POSTAGE 6d. per VALVE DAF96, DF96, DK96, DL96 ... ... ... Set of 4, 25/=

"---.lls'l" VALVE MAIL ORDER CO. s

211a STREATHAM ROAD MIT’CHAM SURREY

www americanradiohistorv com
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RADIO-AMATEUR GEAR
EDUCATIONAL KITS

PRACTICAL WIRELESS

i DAVITAOM _

April, 1964

TESTINSTRUMENTS
HI-FI EQUIPMENT

Wieh dhe

anygone can

cloarly=writion
build any

manuaals.
modols—

instrucldion
of dheseo

Have the world’s best equipmeoeni—and save monoy

AMATEUR BANDS RECEI-
VER. Model RA-1. Covers
all Amateur Bands from 160
to 10m. Special features incl.

half lattice crystal filter 8
valves, signal strength “'S"
meter, tuned R.F. amplifier
stage Kit £39.6.6

Assembled £52.10.0

Hi1-Fl 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.).
I.LF. Amp. (FMA-4U) complete
with  cabinet and  valves,
(£13.3.0). Total Kit £15.18.0
Assembly can be arranged.

5W HI-Fl MONO AMPLIFIER. Model MA-5. A low-priced
amplifier based on the $-33. Printed circuit construction makes
it easy to build Kit £10.19.6. Assembled £15.10.0
STEREO CONTROL UNIT. USC-1. Luxury mode! with
inputs to suitany pick-up or tuner. Kit £19.10.0 Assembled £26.10.0
MONO CONTROL UNIT. Model UMC-|. Ideal for use
with MA-12 or simifar amplifier. Kit £8.12.6. Assembled £13.12.6
HiI-FI EQUIPMENT CABINETS. Large range, in kit form
or assembled and finished, available to meet various needs. Derails

on request from £7.7.0 to £37.16.0
“MOHICAN" GENERAL
COVERAGE RECEIVER.
Model GC-1U. Fully Tran-

sistorised. Excetlent portable
® or general purpose receiver
for amateur or short wave
listening. See full spec. leaflet.
Kit £39.17.6

Assembled £48.17.6

6W DE LUXE AMPLIFIER. Model S-33H. An inexpensive
Stereo-Mono amplifier, with high sensitivity. Suitable for Decca
Deram cartridge Kit £15.17.8. Assembled £21.7.6
6 TRANSISTOR PORTABLE. Model UXR-I. Prealigned
I.E. 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-|*
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 LF.
Amp. £21.16.6. Printed circuit board. Total Kit £26.10.0

“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.).

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-1 50 W. (rms.)
100 W. pk. output. For vocal and instrument
groups, guitars, etc. 4 inputs, 2 loudspeakers.
‘Magic eye' volume indicator, variable tremolo.
speed and depth control. Dimensions 20in. high
x 3hin. wide x |3in. deep. Send for full details.
Kit £54.15.0. Assembled £€74.0.0

Legs optional extra. 17/6 per set of 4.

PORTABLE SERVICE OSCILLOSCOPE. Model OS-i.
Compact portable scope, ideal for servicing and general work.
Printed circuit. Kit £20.18.0. Assembled £29.8.0
Sin. OSCILLOSCOPE. Model O-12U. Wide band amplifiers
essential for TV servicing, F.M. alignment. etc. T'B covers |0
¢'s-500 kefs in 5 ranges. Kit £35.10.0. Assembled £43.10.0
VALVE VOLTMETER. Model VIA. Measures up to !,500
volts (D.C. and R.M.5.) and 4,000 pk. to pk. Res. Ol!'IOOOM
Kit £13.18.6. Assembled £19. IB 6

W .

RG-1

COMMUNICATIONS TYPE RECEIVER
Model RG-l. An excellent low cost receiver
freq. cov.: 600 kc/s-1.5 Mcfs. 1.7 Mc/s-32 Mcis.
MW band of 1,500 ke.s to 600 ke/s. A two speed
tuning drive. R.F.*front end"” supplied assembled.
aligned and tested. Send for dertails. Kit £39.16.0
Assembled £53.0.0

6W STEREO AMPLIFIER. Model 5-33. 3 w/chl. Inputs fo"
radio-tape-gram. Stereo'Mono, ganged controls, Sensitivity 200 mV.
it £13.7.6. Assembled £18.18,0

MULTIMETER. Model MM-1U. Ranges: 0-1.5 v. to 1,500
v. A.C. and D.C. 150.G—I5A D.C. 0.2} to 20MQ 43in. SOpA
meter. Kit £12.18.0 Assembled £18.11.6

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

AMERICAN HEATHKIT MODELS
Full details of direct Mail Order Scheme and
catalogue can be obtained from us for I/- post
paid. (FREE to Service Departments.)

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

DX-40U

40 w. to aerial.

DAYSTROM LTD.

Dept. P.W.4, 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. DX-100U

D.C. input. self contained with

power supply. Modulator. VFO Kit £79.10.0. Assembled £104.15.0

VSend me FREE BRITISH CATALOGUE (ves Noy |
| £on decails of model(s) A
| I
| yame |
| soDress |

1

........ PWA. 1

i
|
L-———-——--—--—--—-—I
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Incorporating STERN RADIO LTD., PREMIER RADIO, CLYNE RADIO LTD.
Three well-known names with a reputation for quality and service.

Jo

Combined resources, technical knowledge and over 50 years’ ex-
perience gives you an organisation offering a fully comprehensive
specialist service in the rapidly expanding world of electronics.

MULLARD 3-VALVE PRE-AMPLIFIER TONE CONTROL
UNIT

Designed mainly for Mullard Range of &
Amplifiers, also suitable for any Amplifie
requiring input up to 250mV Incorporate:
input Channels, including tor Tape and Mag-
netic Pickup: Separate Bass and Trchle
controls. High pass filter 20 to 160 ¢/s, low
gas» {uter .)49 Kc‘;‘ Totally encloeed hkzca:.e ST
ze X 4i" x (Carr, ASSEMBLED
RO O Pt £10.0.0 525 £5REMELTD £13.13.0
Instruction book and detailed price List (free with ki) available 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 TRANSFORMER and choice ol
}J{AKI\{FJ\'O or PARTRIDGE

ransiormer

COMPLETE KIT 10‘0‘0
(Parmeko OQutput, ’Pr:ms.)

\5 E'\’BLhD AN
(Carr. & Tns. 6/6). A £13.10.0

CSTED
ABOVE Incorporating PARTRIDGE OUTPUT TRANS. £1.6.0 extra.
Instruction book und detailed price iist (free with kit) availaple separately
at 2/- Post Free.

THE MULLARD 5-10RC AMPLIFIER
‘T'he popular complete ‘‘5-10" incorpora-
ting Passive Control Unit providing up to
10 watts high quality reproduction with
input of 600 mV. Specified components
and new MULLARD VALVES, Includes
PARTRIDGE MAINS TRANSFORMERS
and choice of PARMEKO or PARTRIDGE

Output

Output  Transiormers. Surplus Power

avallable for Tuner.

](.:()%IPLETE £12 0 0

AQSEMBLED £16 0 0 (Carr. & With PARTRIDGE OU’T‘-
ND TESTED Ins, 7/6). PUT TRANS. £1.8.0

ln\tru('mm bool. and detaited price list (free with kit) available separalelu
at 2/- Post Free

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

OPED FROM THE VERY POPULAR
3-WATT MULLARD “3-3" DESIGN.

KIT OF PARTS £8-8-0
ASSEMBLED £1 1 -1 o-o

AND TESTED
Complete to the MULLARD Spp(‘mcqlmn
including PARMEKQ OUTPUT TRANS-
FORMER. Switched nputs tor 73 and
L. ecords plus a Radio position. Extra power to drive a Radio Tuning
Unit is also available. (Carr. & Ins, 6/6). Please state L.S. impedance.
Instruction book and detailed price list (ree with Kit) avadlable seburately
at 2/- Post Free.

THE “MONO-GRAM”
s A simall Amplifier of genwine high quality
performance. Incorporates MULILARD
ECLS6 Valve, separate BASS and TREBLE
controls. PARTRIDGE output Trans-
former producing up to 3 watls undis-
torted output. (Carr. & Ins. 3/6). £6 0 0

As bled
f\;rr&[ £4 1 0 ax:ge'll:gsbf‘d

lnstructmn book and detailed price list (free with Kit) avaduble separately
2/6 Post Free

Periectly %mted 10r Portab)e Invtalhnons for
which purps ofter PORTA CASE
(LS 10.0), the AMPLIFIER(I\IL)nnd £9 o 0
8° x 5* SPEAKER (£1.0.0). All t oM.
Alternatively with ASSE\IBLED
AMPLIFIER ...0viiiiicmenianns £1 0‘0‘0
(Carr. & Ins. 5/5).
The Case quoted above will accommodate some
4-speed Single Record Units. A larger model is
avallable for extra 10/-. With this Equipment a
COMPLETE PORTABLE REC- 4 0 o
ORD PLAYER can be built for oM.

PRICE REDUCTIONS

(a) THE KIT OF PARTS to build both the “5-10"
Ampliticr and the 2-Valhve Pre-Amplitier £1 5 15 0

(C &1 BiG).

(@ Rscembled ana rostea. . £21.10.0
(b T I ()'P‘\'btl u .

A\nmhelén-lr (lnl\’éthC 3- \dl\)i, Pre-Amplifier. ... . £1 9-1 o-o
(Carr. & Ins, 10/-3,

(b;lrz[\ssem:;)ed ar)ul Tested £25-1 o-o

With PARTRIDGE OUTPUT TRANSFORMER £1,6.0 extra.

MULLARD 2-VALVE PRE-AMPLIFIER TONE
CONTROL UNIT ,

Empioving two EI'86 valves and
designed to operate with the Mul-
lard  AMPLIFIERS but also
perfectly suitable tor other
makes with mnput up to 230 m/V.
* Egualisation for the latest

R.[.LA.A. characteristics.
* Inputstor Crystal Pickups and varfable reluctance’ magnetio
VPes.
% Input (a) Direct from High Imp. Tape Head.

Tape Amplifier or Pre-Amplifier.
* Sensitive Microphone Channel. % Wide range BASS and
TR IE,BLL Controls. AT e o
KIT OF 5 3 arr.
PARTS £6'6'° AND TESTED £9'1 o'o Ins. 5/-).
Instruction book and detwiled price list (free with kil) available
separately at 2{- Post Free. 2

THE “TUDOR”
STEREO AMPLIFIER §»

{PKe. & Caxl 16)
A sell contained Shelf-mounting Amplifier designed to provide
high quality stereophonic and monophonic reproduction.
Each channel provides a rated output of 6 watts and for mono-
phonlic operation approx. 12 watts is produced. Separate BASS
and TREBLE CONTROLS.

The Cabnet is finished in Black Crackle. Size 14 x 8 x din.
Send for 1ull specification.

THE SINCLAIR SLIMLINE

A new 2-TRANSISTOR printed circuit pocket radio. Com-
pletely portable—the smallest ever—only 2iin. X liin, x fin.
Uses Micro-Alloy Transistors and with built-in ferrite aerial

e N

(b) From a

® £

oo B

PRICE

will recelve all stations on M.W.—B.B.C.—208. etc. Easy to
Assemnble—no alignment problems. All reqmred
components, including earplece. P, & P

NLY
All parts sold separately. 49/

Hi-FI STEREO HEADPHONES

For the connoisseur who requires per-
fection. Bach Barphone consists of a
24" Dynamic Loudspeaker with a (ull
nequencv range, fittea with foam rub-
ber Ear Pads tor added comlort to
keep out noise and to maintain an
excellent bass response. The resis-
tance junction box with change-over
switch provides simple transier from
Phones to Speaker. Specifications:
Frequency Range-25-15.000 ¢.p.s. Input
Impedance—16 ‘ohms. Power rating—
:Pr{au Weight—18 0}55& 3
ICE 5 Gns- . 216,

(Junction box 15/- ex.)

MONAURAL STETHOSCOPE HEADSETS
Suitable for Radio. Tape Recorders, or monitcring tape
recordings, magnetic low impedance or Crystal High im-
pedance. Complete with 4ft, of lead and minia- P. & P.
ture Jack Plug. PRICE 1/6

ACOS MONAURAL STETHOSCOPE HEADSETS
Suitable for Tape Recorders, or monitoring tape recorders,
103 ohm impedance magnetic. Complete with 12/6 P.&P.
lead. fOriginally 21/-). OUR PRICE 1/6

SEE FOLLOWING PAGES FOR ADDRESSES AND DETAILS OF OTHER STERN-CLYNE PRODUCTS

Great Britain's Greatest Electronic Hobbies Organisation:
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NEW LOW PRICES — NOW YOU CAN AFFORD A CAR RADIO

THE‘HIGHWAYMAN’
| oUR QUALITY CARRADIO
| To BUILD YOURSELF AT
A NEW LOW PRICE

Look at these teatures:
* Attractive styling.
pull oulput. * 'Three latest
Muilard transistors plus valves types EBF83 and ECH83. No
Buzz, high output and sensitivity. % Printed circuit (lateet
LyDe). 7 X 4in. high flux p.m. speaker and baftie. * Medium and
Long Waves. % Push button for fingertip control. % Extremely low
battery consumption (less than ¢ amp). s Easy to fit any make car
(Positive earth only.) % 12-vult operation. % Compact size. meas
ures only 7 X7 x 2in. deep. % Easy assembly. supplied with dial and
drive already mounted. 7 19 6

Special inclusive price of ONLY £ el Plus 5/- P. & P.

All parts available separately. Individually briced parts iist and
comprehensive instruction booklet 2/6 post lree. (Deducted from
gost If complete parcel purchased later.)

THE “AIR KING"

Our highly successiul six-transistor
luxury portable with the “‘SLIM
LINE"” look. To build yourself. with
printed circuit chassis for reljability
and simplicity in construction. May
be used as Car Radio. with full
MEDIUM wave and LONG wave
coverage.
Look at these leatures:
g % 500 milliwatt output to high flux

7 x 3iin. high fidelity loudspeaker
* Six selected MULLARD TRANBISTORS
{n latest supersensitive circuit plus ger-
manium diocde. % Compact size only 9} x 3
x 8jin. high. * Attractive three-tone cabinet. black, dark grev
ang silver grey with 8iit control knobs and all ghlt fittings.
% Coax. socket for car aerial. * Brand new guaranteed com-
ponents. % Push-pull output. % Automatic volume control.

Long-life battery. % Super-sensitive internal Ferrite rod
perfal. Bpecial inolusive price for £7 19 6 (Plus P.
all required components. ONLY otk & P, 4.
Alignment service avatlable. Fuil assembly details and individually
priced parts list, ail of which are available separately.price 116 post free.

THE NEW CHASSIS PUNCH SET
Five of the most used Hole Punches made
of the finest hardened stee! will save hours
of tedious hand labour, suitable tor Alu-

* Push-

minjum. Sheet Metal. Plastic, etc. Punch
slzes U711y =111 yy" complete  with
Tomr%/ B%r. Laperedc eamler, 05
and Zip Fastening Carrvin &P
Case. PRICE 49 l6 316

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

THE HE0 4-BAND COMMUNICATION RECEIVER
One of the finest general
coverage bandspread Recel-
vers avallable at this price.
Covering 350Kc/s—1 J
4.8Mc/s—14.5Mc(s, 1.6Mc
4.8Mc/s 10.5Mc/s~30Mc/
Hiuminated =lide rule dial,
calibrated every 5Kcfs on 80
and 40 metres. Edgewise
S-meter. 0.100 logging scale,
coverage from 0.55—30 Mo/s,
8 valve plus Rectifier super
het circulta. RF Stage with

ial Trimmer. 2 IF Stages. B.F.O. control Q-multiplier.

: Function Switch, Audio Gain, Selectivity (Q-multiplier)
Gain Trimmer. AVCMVC
ead-

an A

Controls:
Frequency (BFO), Band Belector, IF
sSwitch, Anl Switch, Main Tuning, Bandspread Tuning and
R}wne Jack. Selectivity —60dB at 10Kc/s, 0.8Kc/s at 6aB (with Q-

ultiplier) IF-456Kc/s. External PM erakc-r reqd,, 4 or 3 ohms
1m‘§;edance. Output 1.5 watts, 8 modern Miniature B7G Base Valves
and 5Y3 Rectifier. Size 15 x 10 x 7iin, Grev crackle finish. 220/240
Full instructions and
Carriage
Paid.

volt A.C. mains, 50-80 cvcle operation.
circuit diagram supplied. Send S.A.E. 0 ns
for leaflet. PRICE o

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

SEE PRECEDING PAGE FOR
OTHER STERN.CLYNE PRODUCTS

THE “TRAVLER” MkIil

Introducing  our new ready-
built transistorised car radio

CONLY
lorONLYQL GNS. p. o p 5.,
including 7 x 4° speaker fitted
to hatHe. fixing brackets, filter
unit ail nuts and bolts with

fitting instructions
1.8, Terms: Deb. £2'19-6 (PJus 3/ 1. & PO

and T monthiy "“{ nts of £1.%.6,
star Features % Handsomely Styled. % _Mullard Valves and
Transistors. % Push Buttons. % 14 watts Output. % Long and
Medium Wavebands. % Quaiity Speaker (E.M.L). % Easily Fitted.
4 Radio Luxembourg (and manv other foreign stations) 12 volt
Positive Earth Only (applles to $.8% ol the cars on the road).
% Dtmensions 7 x 2 x 7" depth.
Optional ¢ %, 3 section chromium piated weatherproof
teleseopic a

ials tvpe 1 15744°, 18/6: (vpe 2, 27/43°, 28/8, both
plus P. & P26 00 purchased separately.

THE MINICO JUNIOR
TRANSISTORISED TAPE RECORDER

Record an¥where any time. A {ruly port-
able versatile Recorder with a difference
the highiy sensitive C1 al Microphone is
bullt into the Zip Carrying Strap which
teaves both hands fres to operate vour Cine
Camera, the Microphone can be removed
for ottice use as a Diclating Machline or lor
Parties. Outstandins quality of reproduc-
tion and tone, up to 46 mins, plaving time,

twin track and operating on 4-13 volt Half-Pen Batteries. Robust
metal body, size 83 x 4} x 24", welght 33 ozs. Usual 11~rt'lcr 16 gns.
complete with Microphone,

OUR PRICE £6.1 9.6 Z. & P. Tape and Battery.

NOW AVAILABLE!!
MARTIN FULLY TRANSISTORISED
AUDIOKITS

These ingeniously designed sub-assenmibled kits enable you to
build a transistorized Hi-Fi system by simply linking together
your choice of units. No technical knowledge or special tools
are needed to build with
complete success. All units
ave supplied on printed cir-
cuit boards ready to mouht
and connect. Latest tyvpe
transistors used in  con-
junction with the specially
developed circults glve you
superb reproduction. For
battery operation or can be
used on A.C. mains with Martin power
supply unit.

Following Audiokits available:—

Unit 1.—5-Stage Matching Input Selector
Unit. 47/6.

‘ni fre-amplifier with Master Volume Control. 37/6.

Unit 3,—3-Channel Mixer. 79/8.

(Plug-in matching adaptors for above. 8/6 each).

Unil 4,—~Combined Pre-Amplifier and Tone Control Unit. 682/8,
Unit 5.—10 watt Maln Amplifler (3 ohm output impedance only at
present). £6.12.8.

Unit 6.—Power Supply Unit. £2.12.8.

P. & P. extra on above ltems.

Fullrange of attractive perspex escutcheons avallable Send S.A.E.
lor fully descriptive literature.

THE HE-40 4-BAND COMMUNICATION RECEIVER

UNIT 4

Completely buiit and readv
Lo go, High sensitivity
Superhet recelver covering
560Kc¢/s—1,500 Kcfs.1.6 Mc/s
4.4 Mc/s, 4.4 Mcfs—11 Mc/s
11 Mc/s—30 Mc/s. Electrical
Bandspread tuning. Slide
rule tvpe tunins dial, Inter-
nal ferrite rod aerial for me-
dfum waveband reception
and 1 5in, 10 section chro- :
mium plated telescoplc whip gerial tor the short wave bande.
Sockets for optional outdoor aerial. Internal high flux monitor
loudspeaker. l.atest modern miniature B7( base valves. Head-
phone socket (may also be used (or external loudspeaker). ANL.
BFO. built-in 9" meter, 220/240 volt A.C. mains, 60-60 cycle
operation. Handsomely styled cabinet with grey crackie finish and
handsome front panel. with chrome and satin chrome flttings.
Measures 13iin. x 84in, X 5iin. (high) and weighs oniv 118 lbs, A
comprehenglve instruction manual {2 swonlied.  An Ir''eq] receiver
for the radio amateur and short wave listen~- o 1l ares.

Send 8.A.E. for leatlet. N
s emice $24.15.0 (a7
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INTRODUCTION OFFER !'!

FOR
ONLY

Available Shortly

Plus 1al—
Car
T, M

Pk
THE TUDOR STEREO HI-FI
AM/FM Tuner, Stereo Pre-amplifier,
Armnplifier,

‘comprising a Selt Powered
12 watt per channel Stereo Power
The Tuner and Pre-amplifier are housed in matehing hiack
crackle finish metal cabinets for sheil mounting, with gilver metal dtals

and matching knobs. Specitications: Tuner
5 —OuLstanding guality provading tull VHIEY/
FM long and medium waveband coverage,
frequency range FM 87 5-108.5 Mc/s, AM/MW
522-1630 Kefs, LW 145-270 Kc/s 100mV outbut
mains supply 10.:/240 A.C. Valve line-up:
ECC85, ECHS81, EBFB9, [KBYl, EMS84.
. Multiplex outlet providéd. Pre-
amplifier—Designed for use with the Tudor
Stereo Power Amplifier with inputs for most
typnes of Pickyps, direct play irom Tape-
Heads and ample sensitivity tor either Crys-
tal or Moving Cnit Microphone. Distortion
0.1%, tape outputs 100mV Irom 90K, ohm
source inputs—Microphone 5 mV. Tape 5.3 mV. R.1.LA.A. 4.3 mV fiat
250 mV, Tuner 100 mV. Valve line-up: J—EF86, 4— C83.  Powser
Amplifier—14 watts per Channel. spnsitlvny 1 volt r. for 114 watts
output. frequency response t 0.5dB 20 ¢fs. —20 Kcfs. \peak?r impedance
4, 8 or 15 ohms, surplus power available for Tape Pre-Amp. mains supply
105/240 v. A.C. Valve line-up, 2—ECC83, 4+—EL84, 1—GZ34.
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MODEL CR3'S
TAPE RECORDER

MODEL CR3/S incorporates
the HEF/TR3 Mk. 1l "lape
Amplitier fdescnbed helow)
and the Collaro ‘Studio
in Track 2-speed Deck
operanng at i.n.. 3%in., and
hin. speeds.  Complete
w1Lh microphone and

1.2001t. tape.
PARTS £33.8.0
ASSEMBLED
AnD tEstED £43.0.0
(Carr. & Ins. 15/~ extran.

STEREO TAPE
PRE-AMPLIFIER
MODEL STP-1. For use
with current TRUVOX,

RENELL or COLLARQ
“STUDIO™ | and  track
Stereo Decks. Incorpor- . ¢
ates Ferrox-cube Oscillator, 4-speed Equalﬁamc-n SIEnaI Level
{V}sfgrxalr%doigparate Gain Control. Includes separate Power

r

Parts £22,0.0 S & aAssemprep £28.0.0

Instruction buolx and detailed price list (free with kif) avaiiable
separutely at 5/- Post Free.

" DOUBLE FEATURE PRE-AMPLIFIER
AND JLI0 POWER AMPLIFIER

A new conception in the field of audio engineering by Stern-Clvne
deveiopment engineers. The most ub-to-date circuitry Is used in the
Double Feature Pre-amplifier, it has matched inputs lor microphone,
crystal or magnetic pick-aps and radio tuner and in addition otfers (ull
facilities for tape recording and high fidelitv revlay.

Thls unique feature means that should ¥ou wish to include tape in vour
hi-fi systemn at a later date all that is required is a suitable tape deck.
Qffers superb reproduction from all sources at low cost. Availuble shortly.

Briet Specifications:
% J.L.I0 POWER AMPLIFIER

Incorporates the latest trlode-pen-
tode ECL86 valves in push-pull.
PARTRIDGE ultra linear output
transformer, PARTRID.GE rmains
transformer and smoothing choke.
10 watts  power output. surpius
power avalilable for tuner. Output
impedance 3—7.5—15 ohms.

kit oF parts 11 GRS, ¢ 1.
s,

reapy sunr 14 Gns.
% DOUBLE FEATURE PRE-AMPLIFIER

Inputs for mlcrophone, crystal or
magnetic pick-ups. tuner unit.
Push-button switching for 3 tape
=peeds equalised, Tape erase Bias
QOscillator clrcuit incorporating
lerrox-cube transformer. Function
switch, separate base. treble and
volume controls. level control and
latest EM87 magic eve level indi-
cator. The pre-amplifier is totally
enclosed in a silver hammer fnish steel case. and an attractive
perspex [ront panel completes the presentation.

KIT OF PARTS £1 7'0'0 READY BUILT £21 '0'0 C. &L &/,
PRICES: If both above units purchased togcther:

32 Gns. St

KIT OF PARTS £27'1 0'0 READY BUILT

TAPE PRE-AMPLIFIER MULLARD Type *'C”

Suftable for most i track. Mono
Tave Decks. Incorporates Ferrox-
cube Push-Pull Oscillator. Treble
Inductor and 3-sp. Kqualisation.
Includes separate Power Unit.

EARTE £14.0.0 :8¥5&  assemsrep £19.10.0

Instruction book and detuiled price list (free with kit) available
Svpuratp[u at 36 Post Free.

MULLARD TAPE AMPLIFIER &
MODEL HF/TR3/MK. 1] 3 . 1
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,
Inctudes separate Power Unit,
using PARTRIDGE Mains Tran:.lormer.

KITOF (Carr.
ASSEMBLED

ParTs £13.13.0 (San& £19.0.0

Instruction book and detailed price list (free with kit) available
separately at 3]- Post Free.

COMBINATION TAPE UNITS

Al our Tape Units can be supplied specially matched to any Tape Deck such as
Coliaro. Breneil Mk.5 Series [I. also the Wearite. Specimen prices as below

it Assembled.

STP-1 Pre-amp with Collaro Stwlio Tape Deck, . £38. 0.0 £42. 0.0

Assemhied with Uack switch fitted, £44.2
STP 1 with Breneil Mk.5 Series (L with sSwiteh

titted | £88. 4.0
STP-] wit £74.15.0
Tvpe “C" Pre-atup with Cotlaro » 3 £24.10.¢  £30. 0.0
Assemibled with deck wired ated mdh hed, £32.2.
Type “C Pre-amnp with Brenel MK.3 series 11 Deck,, £46.11.0  £63. 1.0
Assenmbled with deck wired and matched, £55
HF'TR3 with Collaro Studio Tape Deck £24. 3.0 £29.10.0
Asserabled with deck wired and matche,
HE/TR3 with Breneli M Reries 11 I . 246, 4.0 £51.11.0
Assembled with deck wited and matched, £5 .0,
Carr. & tns 13/ onabove anits. Nend R ALK for comprehensive price lat.

VISIT YOUR NEAREST STERN-CLYNE BRANGH

WEST END:

309 Edgware Road, W.2.
109 Fleet Street, E.C.4.
162 Holloway Road, N.7.

CITY:
NORTH LONDON:
SOUTH LONDON:

18 Tottenham Court Road, W.I.
23 Tottenham Court Road, W.I.

9 Camberwell Church Street, S.E.5.

MUSeum 5929/0095 Half-day Sat
MUSeum 3451/2  Half-day Thurs
PADdington 6963 Half-day Thurs
FLEet St. 5812/3  Half-day Sat
NORth 8161/5 Half-day Thurs
RODney 2875 Half-day Thurs

CROYDON: 12 Suffolk House, George Street.
BRISTOL:. 26 Merchant Street, Bristol .
MANCHESTER: 10 Withy Grove, Manchester 4.

Mail Orders and enquiries to Dept. P.W.
NORth 8161/5

Breat Britain's Greatest Electronic. Hobbies Organisation

162 Holloway Road, London, N.7.

MUNicipal 3250 Half-day Wed
Bristol 20261 Half-day Wed
BLAck Friars 5379 Open 6 days a
week
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BENTLEY ACOUSTIC CORPORATION LTD.

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

NEAREST UNDERGROUND: CHALK FARM, ALL GOODS LISTED BELOW ACTUALLY IN STOCK

ALL GOODS ARE NEW, BEST @UALITY BRANDS ONLY, AND SUBJECTTO MAKERS’ FULL GUARANTEE. PLEASE

NOTE THAT WE DO NOT SELL ITEMS FROM DISMANTLED EQUIPMENT NOR MANUFACTURERS' SECONDS &

REJECTS, WHICH ARE OFTEN DESCRIBED AS “NEW AND TESTED,” BUT HAVE A SHORT AND UNRELIABLE LIFE
L) B/9 | 20Pl  ldf8 | AC4IEN

2P 18- 718

13/6 AUSPEN

0Az 4/8 ) 8B R> LISER
082 6/~ | NBRT /-
OZ4iGT 4/3 | 6BWE 19
143 2/8 1 6BWT 5/
LAS 5/- | BBXd  3/9
LA7GT 7y | 604 2/8

TWEL &/ | QR150/158/8 | L5u 4/d( AF126 10/6

2 b6 Ry of9 | t'ou 476 | AFt26 10/-
3 Rl 2 /-1 078 4p6 [ AFIZT  Bfy
w7 178 | LU'Te 34| BYZ18 11/b
Kiv pie | Lrd  10/8| by 516
Riw 66! Ulel  18/6 [ LA 5/6

- | ACHLDDS/-
el 4/=1 60 4/~ /: AU/PEN EL¥3 RG2 8/- GO 10/-
102 8/9 | 806 8- 5 Bl ROGE240A Uk
1c3 8/3 | nuw 3/~ EL8S 9/6 54/~
o 8/8 | 800 10/0 B LS4 15/2 ) RK34  7/¢ SET 0
1C4 10/g | 6CI0 e i ELYY 12/8 [ Biso  22/8 GETUIG 17/8
10 8/8 | sul2 IR ACIRGIVM E193 36| sr4B  19/C GETII 12/

L 12/- R L350
8/9 | ACTHI 15/- E1,520
5/6 | A/ TP 18/
9f- | ACIVPL13/.
10/6 | ALVI2 20/6
/0] ater  ¥/3

14s 8/~ | 64 8/ 9/3] A%t 519 GEX36 10/
1H3GT 7/g | U= 18/~ AZ3L /3| TOL2 12/8 GEX45> 6/6
BES3 9/¢ ja | TDY N GEXB84 11/6

GLEXU6 150
MATIO0 7/8
MATIO 8/6
MATIZ0 7/
MATIZ] B/€

Niod  28/2 [ rH4B  16/-
Va3 15/« | TH21C 10/6

2/8
PARCE0 6/9 ) TII41  13/e

LNBUT §/8 | BFEGT  T/6
PCsg 1048 | TH233  8/%
1T

1Py 48| 6F11 179 . . PUss /- LAS G/~
1P1L 58 | 8F12 8/ wWPLIS 9/6 PUys 5/ VAL 8.
1Rd 4j-UFl3  4jg | lOF A0P1L1A 1276 1 1Y POBT TR | Teuaeo 178 VAT 3-
134 8/ |6F14 28/3 1 IOF13  10/- | 540 20/01 POens 88 | FYRIRF 1178 OATS 81
148 3/816F15 69 10LD3 8/3: ap1uuT 891 ¢ PCURT 89 | UABUSO 5/« OATY 3.
b a3W4i 48 Pecss 1048 | CARL: e QAR 3fe.
3 18/4, POCSS 718 ) UB41L 10/C VASo 3.
T 4/ PCUI 10/8 | U'BCSL  8/3 UAYE 4.
S0Z5GT §/9 rerFse 5/8 1 UBCSL 6/3 UANY
39 2/6 pors2  6/8 ) CBF 5/9) Y
4URLA  8/8 PCFB4  8/8| UBFR9 8/9 | V A0/
dINTH 18/- PUFRS  7/8UBL2L 9/8 ) VULSS
42 5/- b PUFK05 10/8 | L'Ca2 813 | wal
4 10/~ | D77 2/8 POLE2  8/81 UCUss 89| W42
378 18/- | Dacar Y9 PCLSR 79 W6IM
S0A5 21110 ) DAFSL Jip PCLAE T
308y 478! Daron §/9 - [ PCLAG T8
3 [LERT FWA306/8 | PcLss 819
D4 FW4 s0n8/8 | PCLNS 12/8
DIl WFLIC @) | PENADD
pirerd GUd 5278 5/~
. GAse PEN2S 36
73 PENJODD

34/
PEN4 Y-
PENAIDD
OC44PM11/-
045 §/-
OC43PM10/-
OBy 28/6

[R5 1)
bFWT
§/C | DHH0

PEN4  4/8
834 I
RUEAE) 716G | rbas

YAV 67/8 | DTy UG 25/
(NN 420-1 DPTT LCTY sl
RUMS 42/-| bHSL OUTL 3/8
Wk 16/ | Do) 238/11 [T T
13082 16/6 | DH10715/1) tl PEN/DDY et 18/
B0e2 e | bRa2 e HIALDD 8/ a0 1718 074 8/
) 13/- | DK40 15/6 HLA2D 816 9/ OUTs e
145BT 34/11 4/- ULIssLD 8/- QUTH 8/6
213G Bt 9/ 18/~ OUTT 124
] 6;9 8/9 OLTs 8/-
7l 613 QU 4/
8/8 3/3 OCAID  4/-
5/f 516 OCNIM 8.
18/- L300 16/9 oCHe 10/«
18/- /3 0es3 8/-
a0/- 104- OUs4 8/=
4/6 9i- OCL39 12/
5/3 8/6 0140 19/
6/- 8/~ Tranaiztors | QU170 8{6
519 8/8 und diodes 0C1TL g)a
0 10/¢ Py 3 8/9 AAlzy 0200 1648
Sf- PY &y 8/~
8/ PY®L 5te
12508/6 Pyxz  4/9
SBES 4/9 | BANT 4/ 1 10AQS  J/8 DWi3008¢ Py~3 5/2
SBGOG 18/6 | 68Q7 5/- | 10BGAGEROS DY <6 e "Y' sy v
SBH4 5/8 | BRRT  12/6 t8H1 Bf- DY 7 8- PYRO  Bf6 1
¢BJ8 5/8 | 8aN7 10/~ ISOF 24/ PYBOL  T/e TH3 18/-
BBQS  4/0 | AU4GT 21/~ 24;- 5/- VIO/16A12/«
6BQ7A  7/8 | 6UbSG 11/t 1 ACZPEN TSRCC 10/« B 12/8 XAz 19/¢
6BR?7 8/8168U7G 12/¢ 1278 [ HixeE 18/8 8/ XAl03 16/

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES - LOOSE OR BOXED, BUT MUST BE NEW
RM412/8, KM517/8, 14A50
1D, 111/~ IBRE.2.1.4.1

17/6. 14A97 18/6, 144100 33)-, 4A 124 26/6, 144163 35/6. 14B1U0 31/~ 1418261 11/8, FCI0L 16/9.
876, 13RA.LA.5L 4/ 15HA 011, PCLLG gre. FOI2A 1278, SBR 10,6, 2D 8/~ Kiadu g . R
ELBCTROLYTICS, Can types: 32 3 32 450v. 5/8, 30 x §0/350v. 7 B4 x 120/330v. 8/3, 60 x 250 . 8/6. v, 1276,
100 x 200,275y, 98, ‘Tubuiar types: & 450v. by, 16 430v. ¥[8, ¥2,430v 319, 5 x NHHOV. Bfe, 1A 16 400V, G/ 2 x 820507, /e, % x 161400V, 31D 3203509, B,
MULLARD Midget silicon rectifiers. Type BY100. Output 260 voits ¢ wrup. No jarger than a shirt Luttan. 7/¢ each, series hiniting resistance 1/6.

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED

Terms of business:—wsh with order or C.0.1. onty. Post 5d. per ttem, Urders over €3 post iree, U0, D, 36 oxtia, Al orders cleared samnie day as recewved. Auy
parcel insured ugainst dawmsge bu transit 1ot id, extrs. We are opeu for prisonsl shoppers 8,30—35.30 p.n. Sate. K30—1 p.m. Conpiete list of modern and obwlete
valves, reustors, condensery trausfarniers potestiometers, microphonesy ete, with terms of busloess, 84, Pleuse enquite 101 any itew oot lsted with 3. AE.
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THE SMALLEST BATTERY IN THE WORLD

{MALLORY ZM-312)

GIVES LIFE TO THE
WORLD'S SMALLEST
RADI“ (SINCLAIR MICRGC-6)

Leakproof Mallory batteries come:-in
two types—Mercury and Manganese
Alkaline—and a full range of powerful
miniature and standard sizes. They
pack many, many times more energy
per volume than ordinary batteries,
give a far longer, more stable life. For
that extra, sustained performancs,
remember MALLORY batteries « o »
and ask for them by name.

pmsemeegmm R F
MALLRY. for new ideas in batlteries

MALLORY BATTERIES LTD CRAWLEY  SUSSEX
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THE SMALLEST

PRACTICAL WIRELESS

A fantastic . deveiopment

The Sinclair Micro-6 is the smallest
radio set in the world. Its six-stage
circuit gives it the power and sensi-

tivity that make reception possible -

under the severest listening conditions
so that you can have radio at your
command no matter where you are,
in car or bus, at home or at work.
Just look at the remarkable specifi-

in micro-miniaturisation

Brilliantly designed by the Sinclair
research and development team, the
Micro-6 is years ahead of anything the
Americans, Japanese or Germans have
yet produced. For within its minute
dimensions, just 14/;in. x 13/4in. x in,,
it incorporates the features of a de-luxe
receiver. The professionally styled case

cation of this latest Sinclair micro- o) el G tin se.t outs'fandmg
electronic design—and then look at appearance and make it a delight to
its size. It is by the use of micro- Y5€ Building the Micro-6 will be the

components originally developed for
use in space and computer electronics
that a set with these tested and proven
standards can be contained within
a case considerably smaller than a
matchbox.

most fascinating experience you have
ever had in electronics. Send for yours
today and you will have for your pride
and lasting pleasure the smallest
and most efficient receiver of its kind
on earth.

April, 1984

A WORLD-BEATING BRITISH DESIGN

SINGLAIR MICRO-6

One of a series of specialised micro-electronic transistor designs by

SINCLAIR RADIONICS LTD. 69, nisTon RoAD, cAMBRIDGE
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ET IN

Six stage sensitivity.

Unique circuitry gives immense
power and quality.

Plays in car, train, bus or
plane.

Self-contained ferrite rod aerial

and batteries. y

Excellently detailed building
instructions.

* ok ok o

CHASSIS VIEW
ACTUAL SIZE

This life-size illustration of the Micro-6 shows the ingenious printed
circuit board Iayout which makes it such a deiight to build. By follow-
ing the well presented instructions handbook, building could not be
simpler.

TECHNICAL DESCRIPTION

The Micro-6 uses Micro-Alloy Transistors (MATs) in a
completely new circuit comprising six stages. Two stages
of R.F. amplification are followed by an efficient double-
diode detector which drives a high gain three stage A.F.
amplifier. Powerful A.G.C. is applied to the first R.F. stage
to ensure fade-free reception of the most distant station,
and tuning covers the entire medium waveband. This is
widened out at the high frequency end to provide improved
separation of Continental stations. The tiny ferrite rod
aerial and earpiece socket were both specially designed for
this set. This socket incorporates a switch which operates
automatically on inserting the earpiece plug, and switches
off when the plug is withdrawn. Listening is by means of
the high-impedance lightweight earpiece provided. Quality
of reproduction is outstandingly good.

Inltructions for building the Micro-6 set 2 new standard of
clarity and simplicity. The diagrams

are a masterpiece of technical illustra-

tion and the text contains all the infor- /
mation you require. Parts for building

the Micro-6 together with instructions

come to only 2

Mallory Mercury Cell, Type ZM.312—1'l1d. each.
MORE SINCLAIR DESIGNS ON NEXT PAGE
s T S ey . oo L

WIRELESS

L
s

ACTUAL SIZE

ONLY I#" x 1%" x §°
A.G.C.
| _ ]
“::';F- 2“;\’m':'.':' L Detector -l
I__ 1st A.F, 2nd A.F. | 3rd A.F.
Amp. Amp. Amp.

BLOCK DIAGRAM OF CIRCUIT

UNIQUE SINCLAIR GUARANTEE

If you are not completely satisfied with your
purchase (we are confident that you will be
delighted) your full purchase price will be
refunded instantly and without question.
FULL SERVICE FACILITIES AVAILABLE FOR
SINCLAIR CUSTOMERS

f you do not wish to cut out coupon please meantion PW4 when

writing your order.
- - - - - e - . =

I SINCLAIR RADIONICS LTD., 69 Histon Rd., Cambridge i

lPIease send parts for.......... Micro-6 Receiver(s) and
........ Mallory Mercury Cells at 111 each., for which | |
enclose £..... 0. 000 Baoooao d.

I
| NAME ]
I ADDRESS |

|
|

| peva |

b e e e - e D - e e e = s el
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THEMOSTAMAZINGTRIBUTEEVER
PAID TO A GONSTRUGTOR’S SET

The success of the Sinclair ‘Slimline’ has been demonstrated again and
again in the letters we have published from among the many hundreds
sent to us by enthusiastic builders of this famous receiver. Of these,
the one we publish below. It typifies better than any-
the ease with which the ‘Slimline’ ¢an be bLuilt and also the
excellence of the performance it offers. Newcomers to micro-transistor
set building cannot do better than start right away with the ‘Slimline’
now.

SINGLAIR **Slimline’’

Simplicity itself
to build

it gives you Europe in
the paim of your hand

The Sinclair ‘Slimline’ is a
micro-miniature receiver with
self-contained ferrite rod aerial
and accommodation for a stan-
dard PP.5 battery. Using Sinclair
MAT Transistors and special
circuitry, it provides graat power
and quality, tuning over the whole
medium waveband and wlili
play in car, bus or train. With
all components, old-trimmed
blue case (size 2Hin. x 14in. x
3in.) and lightweight earpiece, to

build this set costs

MORE SINCLAIR DESIGNS FOR YOU TO BUILD

A facsimile
copy of the

origingl of this
letter has been

shown to‘tho Edi-

tor of this and

other technical SINCLAIR MICRO-PROBE

magazines. Injects » test sigual at any frequency from 1 Kc/s to 30 Me/s into radlo

or amplifier for rapid location of faults. Bmallest and most efficient of 21 6

all. Only 1%,° x 13/,,° x §°. Probe—5%;,". Parts come to
GUARANTEE o ' Bl and tentod—82]e
All items sold are covered by our money lack guarantee. SINCLAIR MICRO-AMPLIFIER
Full service facilities aevailable to Sinclair customers. Smaller than a 8d. piece! From 30 to 50,000 c/s + 1dB; 60dB power

gain. Good R.F. broad band amp. or will even drive a loudspeaker. 28,6
P e em e e e e e e Parts come to

| SINCLAIR RADIONICS LTD., 69 Histon Rd., Cambridge | SINCLAIR TR.5 AMPLIFIER

l With Integiated tone control circuit and § watt output (transformerlesa) 59/6

Pi d into 15 ohms, Sensitivity 0.5mV. Supplied ready built, with instructions,
lease sen

BOOKS FOR CONSTRUCTORS
22 Oircuits using MATs — 5/6. @ Tested Shortwave Receivers using MATs — 5/6
@ Tetted Superhet Circuits for $h ani i usfng
MATs — 6/6. @ All three togethcr — 16/6.

o | "SINCLAIR_ RADIONICS LT

i for which | enclose £......:...... Oooooos d.

69, HISTON ROAD, CAMBRIDGE

If you do not wish to cut out the coupon, please quote PW.4
when writing your order.
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THIS MAKES
MONEY FORYOU

FOR YEARS TO GOME!
SERVICING HINTS

cIRoUITS - DATA -

For over

A REAL MONEY-SPINNER
VITAL TO THE SHREWD RADIO MAN

This New 11th Edition of Newnes famous
repair set equips you for quicker servic-
ing and more profit! With sets capable
of giving longer service you need this
data more than ever. It is your constant
reference to sets marketed over the past
eight years—always at hand instead of
loose paper data so easily mislaid or
destroyed. To-day there are alsc more
radios and transistor portables, stereo
radiograms, record reproducers, tape
recorders, car radios than ever before
—all needing expert service from time
to time. Newnes RADIO & TV SER-
VICING provides you with data and
information needed for years to come.
Now comes the greatest Prove this investment now by 7 days’
edition of all. Free Trial,

Over 4,500 Pages of Circuits, Component Layout
Diagrams, Quick-Ref Data and Latest Developments

DATA FOR ALL THESE MAKES

Ace, Ajax, Alba, Ambassador, Argosy, Armstrong, Baird,
Beethoven, Berec, Brayhead, B.R.C., B.S.R., Bush, Capitol,
Champion, Channel, Collaro, Cossor, Cyldon, Dansette, Decca,
Defiant, Dynatron, E.A.R., Eddystone, Ekco, Elizabethan,
Elpico, Emerson, E.M.l., Emisonic, English Electric, Ever Ready,
Ferguson, Ferranti, Fidelity, Ford Motor Co., Garrard, G.B.C.,
G.E.C., Gramdeck, Grundig, H.M.V., Invicta,

K-B, Magnavox, Marconiphone, Masteradio,

Newnes
RADIO
and TV
Servicing

Over 50000 sold!

39005

ms

TELEVISION
RADIO - RADIOGRAMS
CAR RADIOS
TAPE RECORDERS
RECORD REPRODUCERS

| Mooﬂs 1963 ¢ BACK T
h 10 1956 IN SEVEN

RD WEARING vowm .,,

(Value 12]6)

An invaluable companion
to your set for on-the-spot
repairs. 272 pages ot ref-
erence data on installing,
fault-tracing and repairing,
servicing equipment. etc.

GIVEN WITH EVERY SET
Newnes TV ENGINEERS POCKET BCOK

McCarthy, McMichael, Motorola, Murphy, : B e L L e e e L L e e ey
Pageant, Pam, Perdio, Peto Scott, Philco, . |
o o g Geo., N .. If under 21 your father must fill up this

Phll!ps, I"llot, Portadyne, Portogram, Pye, | e?5_17 f::;sAcrI;fd’ coupon. If married woman your husbaud
Radiomobile, Raymond, Regentone, R.G.D., |  London, W.C.2. must fill it up. |
Roberts’ Radio, Sobel, Sony, Sound, Spencer- |~ . ~ Full name o
West, Stella, Stercosound, Strad, Ultra, Vidor, ' RADIO AND TELE. (slock Leriersy 777" piss |
Volmar, Walter, Webcor, Zenith. I VISIONSERVICING  Address. ....o.nneeeoneeoeennns o |
| (in7 Volumesyand TV ~ " 7 rrrrrorrresoeese 1

FOR EVERY PURCHASER —
2 YEARS FREE POSTAL
ADVISORY SERVICE 00

lde b
gk vk B

pmf’

ENGINEERS POCK-
ET BOOK without
obligation to buy. In
8 days I will return
them or post only 16/-
deposir, then  16/-
monthly for 20 months
paving £16.16s. in all.
Cashin8 days £16.16s.

will

Tickv whers applicatte I
The address oo lef? ig— I
My P Property

Rented unfurnished |

\ Parents’ Home |

| Furaished Aceom,

Temporary Addeess |

(RV) 40/461
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12 volts CONYERTOR to 240 volts

Run all your mains
a.c.~d.c. equipment
from your car bat-
tery, shavers, record
players, etc. ew
type vibrator, low
battery drain, not
to be copfused with
heavy bAnery draln
rotary  transe
loriners. Hpare
fuses, vibrator,
battery  clips,
ete. 12 volts
to 240 at 100 ro.a.
waterprooied  cartons.

BRAND NEW tested In
ONLY
P. & PO/ 35/ =

Aot
N

The most popular low
priced  mixer ever
made! Can be umed
with any tape recorder.
Cowmplete with plugs.
Qold hawmer flnished
steel nase.

Post Free. 47I-
DOUBLE THROAT MICROPHONE

ad, ith e
eyl VL

TSL “KITBOARD”

The newest thing for the transigtor constructor.
Better tban a prim,ed cireuit board! Perfcet
for compo
nents Into the mullesc possibie arrangements.
Perforated 10 boles to the inch. Btrong,
lght. Buitable for all transistor equipment.
Bize 1 x 41 x 4in., 3/6, Bize 2 x 21 x ¢in,, 2/6.

O 8 alala 4

RESISTORS

8pecial offers. High quallty § watt reaslstors.
Au preferred values (state values required).

00-10 teg. obm., 3id, each, 6 for 1/8, 12 for
2/9 100 for 24/-,

SENSITIVE MULTIMETER
20,000 okm per volt 19 reaiss
tance used throughout. Bingle
control system for all ranges.
Compact and lightweight.

Highly accurate. £5 10 o

P& P

Srlp iSO 0

Hi-FI GT50 RADIO JACK

MAKE A RADIO RECEIVER OUT OF YOUR

O

AMPLIFIER, Full med- o
fum wave coverage. Ideal

foralitape recorders, arm-

plifiers, ete. No batteres }//
required—just plug it

/ -

B e e
PORTABLE MAINS SOLDERING {RON

30 watts. Fen-
ﬂ"-‘{f;& tures removeble
@% handle that
== covers tip  and

barrel. Complete with ONLY

lead and plug. 14/11

Gt

1155 INSTRUCTION HANDBOOK
3/]1 P& P 3d.

%

AASA
2a’aatas’s

OAAADAAANA A A AN A

>

N ala e e e’y

AAMMLANA N ANAARAAANRAAMAAAA

PITVIOVIIIOOT

At S A
"a A Al

Sl
\ 2

>
o

AAA DIAAA N DA A AN A
A8 S a'a Al A2
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PRACTICAL WIRELESS

SONA SINCLAIR SLIMLINE

Gives choice of British
European programmes with
staggeringly good quality and
seiectivity. Building is casy nnd
iuteresting, as weil as providing
superb listening through the
earpiece. the “Rlimline” makes
a  wonderful radio jack too.
FULL coverage of mediumn

waveband. Extremely 49/6

rolust canstruction.

and

B

ans \aaaasaasiaaaas
TODAY'S SUPREME YALUE IN
AMPLIFIERS

GERMAN MADE GORLER TYPE AMPLIFIER
GS12005,  All-transistor subminiature quality
amplifier, 80.18,000 ¢/n 43 dB, 76-14,000 ¢/s
+4 dB. 6 wmV for 1 watt out of 92/6

6 v. Built and tested
O O O O s

TEST SET TYPE 46

Wil radiate a continuons

note. Range 1,250 Me/s-
28,000 Kejs (1224
Metres). 5 switched

bands, contains VR21
valve and has a precision
slow motjon tuning unlt
enclosed in grey metal
case, rod aerial base on
side, good condition.
Power requiretnent, 2 v., 90-120 v. Battery space
provided. 9/6 P& P. 5/

S O O O e

METER TEST KITS

S

Comprising insulated leads and test prods,’ In- 3

sulated croc. clips and meter terminal connectors.
All contaived in plnstlc hald all 9/11

MeterPTest lg‘rovja 4 I1 1

PG =P~
HIGH IMPEDANCE PERSONAL
LISTENING EARPIECES

Huitable for &ll types of crystal sets and transigtor
sets. Complete with plug 5
P. & P, -

BATTERY CHARGE ADJUSTERS

@ Charge Rate Adjuster.
@ Government manufacture.
@ Easily fitted to charging circuit.
8/8 each; 2 for 8/8. P. & P. 1/- each,
4 SPEED RECORD PLAYER

BA.R. UAl4 with I it
with lateat turn- rewc: £6 o o

BARGAIN OFFER. !
Minhette Amplifier, £8.10.0 for bath.

0 i
TRANSISTOR SIGNAL INJECTOR

Prodnces an audio signal rich in haimonles
throngh the RI range. Ideal for fauit testlng in
Kadlo clrcuita. Push button operation. Powered
by four peu light cells. No bigger than a small
band toreh. Made by Eagle produncts. Just the

job for the service man. 39/6

Post free.
HANDY METAL COMPONENT CASES

Hinged lid. Size 64 x 6 x 2in. Tadded inside,
many uses. 2/6 each. 2 ifor 4/8. P. & P. 1/8.

Gl O

purclmsed with Bonu
P& Pob/

St

TN A

<

¢ tape.

H‘ o G#M#W%@*' ¢

April, 1964

CRYSTAL CALIBRATOR TEST SET
No. 7 MK |

New in Paxolin cabinet
with egircuit and In-
structions on rear
panel. Callbratestrans.
mitters and recei-
vers. 3 choices of cali+
bration points: 10, 100,
1.000 ke/s apart, har-
monics up to 20 me/s.

Operates from 2 .
accutunlator nud 1?,0 v dry
battery. . 318, £2-1 9-6

¢W¢M%M%¢¢'&W
PORTABLE INTERCOM/
ELECTRONIC BABY SITTER

Amazing Transistor
intercom  syatern
with approx. 66ft.
connecting flex. 9V
Battery 2/6 extra,

Every round relayed. ‘Two.way buzzer, call
and speak sysiem. Also usable
on wall or desk. P& P2, £3l3l°

o aa a e e RO R

G

LEAD ACID
ACCUMULATORS
(Unapiliable)

2 volts 16 A.H Brand new,

8ize 4 x 7 x 2in. 4/11 each. 3 for
12/8. P. & P. 3/ per cell

TAPE RECORDER

Twin
tracked, 3in. standard
4-transistor.
Wonderful tote from
speaker. Complete
with mlke, batteries
and cover,

Fully portable,

£8100
Rttt

TAPE SPLICER AND CUTTER

Precislon made, chrome finish, heavy base,

12/6 with lnstructions.

A A  a a

IDEAL FOR CHILDREN 7 YEARS
AND OVER-—

Electronic copstructlon
sets made by teneral
Electric Co.

. Electronic Writing.
2. Put a satellite into
0i bit.
. Build

P. &P 18

w

a  Burglar

slarm system.

Weather Btatlon.

State which kit
required.

EACH

P & l’ 2/«

s

42/6

YERNIER DIALS
Precislon vernier dials w’th approx. 8 to 1 ratio.
Hurface mounting.
Accurately ceotred
metal lpsert for iin.
shaft. Reads coun-
fer clockwise 0-100
in 180°%

Modei T.503
3in. dia.

L O0s 4 oyl
BELLING & LEE SPARK MASTER
Reduces plug burning.

. Kases starting from cold.
Minimises plnking.

EACH.
2I6 P. & P. 84.

16/-

A

}EJNA MORE BARGAINS OPPOSITE
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RF FIELD INDICATORS

Designed for
checking the rad-
ialfon from a
transmitting

antenna. The X

pre 4 No. 19 TRANSMITTER RECEIVER
he controlled bv Traps./Receiver
adjustinent of covers 2-8 Mc/s.

panel control, the
aplenna length,
or by increasing
distance 'rom Lhe
radiator. Frequeucy range 1-23 me/s. A
200mA D.C. Complete with instruc- 6
hou book. Post frez, 9I6
P>
SONA MINNETTE GRAMOPHONE
AMPLIFIER
The “Minnette™ i a
compact Two BStage
Amplifier designed
pritnarily for use in
small portable self-
contained Recard <§
Player Units. The
circuil consists of a
single triode-pentode
valve. Mullard ECL82. The sensitivity of the
valve is such that a relatively small input
at the grid of the triode section will produce
maximum power from the pentode sectjon.
Thus the output derived from most crystal
pick-ups §s ample to produce maximum output <
from the valve. The power supply is con-
ventlonal and utilises a Mullard ELBO valve
rectifier with ad ¢ capacitive resisti
filtering. Dimenglors—Amplifier 8 inches by
3 inches by 42 inches. Fropt panel 5} inches by
1} inches. For operation on A.C. mains 230/

250 volts. £4 15 I’. & D

MORSE KEYS
Morse key assemnbly.
Key with base, cover
and terminals, Com-
plote with lead.

6/11 P.&P.

..

(160-37 metres in
two bands.) Has
an intercom.

for 12 and 24 volts
opemtmu Uses a
& 6-valve transwitter designed for voice and C.W.
A uperstion. {ncorporates test and tuning wetor for
& voltages, acrial loading and eurrent tests. Papel
& controls, frequency tuning., P.A. tuning, gain
& control, MCW. CW, R/T awitch. Het-tone netiing.
Ot-on quench aerial, AVC. LT-HT drives test.

ONLY P. 5/-. 2 for £4.10.0,
47l6 Pont&Fﬁ eeOI or

& Whip Aerials 8 it. 6in,, 7/6. P. & P, 2/6.
5 ft., Oin., 4f-. P. & P. 2/,

Double Type 5/11 P& P
&> 18 Set Receiver Power Unit Kit. 200 250 v.
2 A/C to 275 v. D.C. Choke smoothed 12 v. LT.
L Complete with connector to set (state which
& required 6 or 12 pin), 39/6. P. & P. 5/-.

PO PNV IR IS
TRANSISTOR SALE

& Pl
Muliard QA0 (P. & P.

hdmwan ‘(D"O" Germanivm diodes
&

Above MAT s pi

S SR A AL S AR AR ENAS SN A bk
HOOVER ROTA RY TRANSFORMERS Ferrite Slab Aerials, smtab)e for transistor
1L.5 input, 490 v, setd,....... Criiriiesenaans 3/..P. & P8
output at 65ma, from el
[ 0v. input, approx. :
250 v. output at 75mA.
Price 9 1 1P. & P COMPONENTS

3/8. <> MAINS TRANSFORMERS

@ Input 0.200-250 v. recondary tapped as fellows:
¢ 3v, 4v, 5v, 8v, 8y, 9v. 10v 12v, 15v. 18v, 20v,
24v, 30v, at 4 umps. BRAND NEW not Govern-
ment 8urplus. 3b/-. P. & P. 3/6.
FILAMENT TRANSFORMERS 200-:50 v. input.
?(‘)30/5. Qutyput. 6.3 v. at 2 amps. 6/11. P. & P.

WIRELESS SET NO. 38 AVF
A lightweight walkic
tatkie with transmitting
range 5 to 10 miles and

(requener coverage 74
to 9 x_pcls. Operates
trom 3w 130 C AIR MINISTRY OSCILLATOR UNIT
external dry  batteries.
Large, cleariv numbered TYPE 12A
tuing  control, with 12 v, in R
2 v, input. Output frequeney 3¢ to 41 e/
LoDing sook.  In good with optional modulation at 760. 1130 o 170C vis.
O‘I‘I v © Pl Crystals not titted. but unit in excellent cow iltion.
39/6 L) probably  unused. Valvas  CVIs—DET10.
2 f £J 10. 0 « l‘ > CV51—Y65 (Tunlng irdicator).  6J8G-—twu).
oF P. 4 » Condensers: 2& including 6 l:xrgrz black typee,
7 > Resistors: Indicators: . 'bukes: 1. Trause
{BALANCED. WEADPHONES DLAS S etootot ani 4 "pobtion -tome awiich
31 3 8
Brand New and Boved 12/6. P. & P. 3/6. The unit is housed in 4 strong wetn) case and this
Gt &> 1D turm v mounted ow shock absorlers in a
4 TRANS'STOR PUSH PULL RAD'O 2 wooden travelling box wnlth\'mrl,rrym:: hagdl
AMPLIFIER 45/- g £5.10.0 =
R SR SR A A 3
Complete with 3 chm /- A a s naasiessaseand

outpyt trahsiormer
vking from a stan.

SIX TRANSISTOR RADIO

danil 9 voit baltery. X Just - arrived!  Buperh pocket radl [HTS

Quiput in exooss of =/ terrific reception  station after station: h

200 MW, apd abroad.  Attractl i Poricet tone
- speaker. £3.15.0. P. & 1”

X

A tion. Noise generator.

amplitier, Designed A,

S

i

, Contains many valua-

mz

TEST SET TYPE 253
Range 20-88 me/s in 4
bands. Yernier tuning.
Optional pulsed out-
put with tine tuning
50 els mains opera-

Strongly made, with
metal carrying case.

ble components; 9

valves, il wave

rectifier unit, 4 crystals, meter, mains trans-
former, Dumerous witches, chokes, cone
deneers, ete. 52/6 P& P
O Ty

PLANET CRYSTAL MICROPHONE

List Price one 36/-, Beauti-
fully made in strong plastic
case with approx. B&ft. of
cable and jack plug. Eesponse
50-—13,000 e/s.
11 / P & P
While stocks last.
A A A AN B A A A A AA RN Y
% % "a Al

TSL GORLER SUPER VHF FM
TRANSISTORISED TUNING HEART

Type 312-0015 or 0029 uses one AP 106 and one
AF 195 Buper Gain Transistor plur 2 diodes in
ultra high RI° plus additive mixer circalt.
Tnming range 87-108.5 Me/s. Amplmcatnm
greater than 30dB. Built in A F.C.and AGC.
Bize 4 x 1} x 1lin. £6.5.0, muludmg Purchase
Tax. Post Free.

s Y S
SUPERHET RADIO CHASSIS

Thege  well made
chassis were made for
the Government for
Forces entertainment
with 6K8, 6K7, 6Q7,
6V, Choke smooth-
ing slowemotion tun-
ing, printed scale,
200-350  metres.
BRAND NEW. Cabi-
net with 8in. speaher
to fit. Complete in
maker’s cartons.

£3. 191 oL

SONA STREAMLINE MICROPHONE

Omni-directionai
response 6010000
c/s. Output level
2 JB. Built in on/off switch.
Provision for conversion to
hanil.held, cord suspended or
stund mike. Attractive satin
chrome finish.

Microphone 37 [6 P. & P.1i0.
Desk Stand 10 /- P.&P.1/9.

Floor Stands Available.
THREE IMPORTANT RADIO BOOKS

Liach book is tilled with invaluable information
and tested circuits ete.
@ 2! tusted circuits
“ree.

@ Tested short wave
5/8. Post I'r

Justrd superhet  eirenils for
1tiun receivers using mats.

uszing matg, 5/8. Post
réceivers using mats.

short wave

6/8.

1rew.
Hpecial offer to all Practical Wireiess readers.
Allthree books for 15/-. PUBT FREE.

P-4 PERSONAL CALLERS WELCOME AT OUR NEW BRANCH BELOW— H=SSdudrdirirdrdirdmdirdr

TERMS:

CASH WITH OEDER
8/- EXTRA ON C.0.D.
ORDERS
No C.0.D. under 30/-

TRADE SUPPLIED

Orders trom sbroad
welcome
Tolephone 34703

B SONAELECTRONIC CO. (Dept. W), BRIGGATEHSE, 13ALBIONPL., LEEDS s
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(OMBINED PORTABLE & CAR RADIO

The Radio with the STAR features
Y 7-transistor superhet. Output 350mW.
% Two-tone grey wooden cabinet, fitted handle with
silver coloured fittings. Size 124 x 8% x 3fin.
Y Horizontal tuning scale, size J1§ x 23in. in silver
with black lettering.
Y All stations clearly marked.
Y Ferrite-rod internal aerial.
% I.F. 470 Kc/s.
Y% Operated from PP9 battery.
Y Full comprehensive instructions and
point-to-point wiring diagrams.
% Printed circuit board, back printed
with all component values.
s Fully tunable over medium and long
waveband. .
% Car actial socket. JEEEE SR e
Y Full after-sale service. Speaker also available, 76 extra.
Goods not despatched outside U.K. All enquiries S.A.E. Terms C.W.O.

RADIO & TV COMPONENTS (ActoN) LTD 2ic High st., Acton, London, W3

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

s, a1 N AT
A’f,s;’_-. { '\,_:["
o

FULL-TIME COLLEGE COURSE
THE | IN RADIO AND TELEVISION

Our Course has now been extended to sixteen months’

PEMBR'DGE duration to inciude theoretical and practical instruction
on transistor television receivers, U.H.F. television re-
ceivers and colour television.
coLLEGE Negt course commences 15th April, 1964.
This Course is recognised by the Radio Trades
- Examination Board (R.T.E.B.) for the Radio and

OF ELEGTRON'GS Television Servicing Certificate examinations.

Provides excellent practical experience on valve
and transistor radio receivers and all well-known
makes of television receivers.

PROVIDES TRAINING | ==/ twemon e~ .

To:
The Pembridge College of Electronies (Dept. P11)

IN RADIU 34a Hereford Road, London, W.2.
Please send, without obligation, details of the

Full-time Course in Radio and Television.

AND TELEVISION | ™~

Address
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v BARGAINS

.AM. F.M. PERMEABILITY TUNER FOR ALL TRANSISTOR
OPERATION. Hize 2} x 2}in. approx. By famous manufacturer. A.M.-
I.F. 470 Kc/a. F.M.-LF.10.7 Me/a. A.M. coverage from 1620 Kc/a-535
Ke/s. F.M. coverage 108 Me/s-88 Mc/s. Circuit diagram 2/6. FREE with
Tuner. 25/-. 1st. 2nd, 3rd A.M. IF's, 12/6 set. lst, 2nd, 3rd and 4th
F.M. [F's, 12/8 spt. V.U.P. Osc. choke, 1/-, A.M. L.F. trap, 1/8, A.F.
114 and A.F. 115, 3/ each, All the above are the RF end of an AM/FM
receiver car radio, etc. The above slx items purchased togethsr, $2.12.0

2. 625 INDOOR AERIAL, 625 line indoor aerial complete with stand,
l'\}“y leln;ndzb;’e can also be used for 405. ITV, BBO and FM. 18/6,
plus 1/~ P. & P,

. A.C./D.C. POCKET MULTI-METER KIT. 2in. moving ocoil meter
scale, calibrated in A.C./D.C. volts, 6hms and milliamps. Voltage
range A.C./D.C. 0-50, 0-100. 0-250, 0-500. Milllamps 0-10, 0-i00.
Ohms ranges 0-10.000. 0-100,000, 18/6, P. & P. 2/-. Wiring diagram
1/- iree with parts.

SIGNAL GENERATORS: Cash £7.5.0. P. & P. 0/6. Coverage 100 Ec/s
to 100 Mc/s on fundamentals and 100 Mc/s to 200 Mc/s on harmonics.
Case 10 x 84 x 34ln. Three minlature vaives and Matal Rectiflfer. A.C.
malns 200/ ., Internat lation of 400 c.p.s. to a depth of 30 per
cont. Modulated or unmodulated R.F. output continuously variable
100 milllvolts. C.W. and mod. switch. variable A.F. output. Magic
eye an output indicator. Accuracy 2 per cent.

.SIGNAL GENERATORS. (Cash £550. T. & I A/8  Coverage

120 Kefe to 84 Mc/s. Case 10 x 6] x 4in. Size of scale 6 x 5iin
2 valvea and rect/fier. A.C. mialns 230-250v. Internal medulation
of 400 c.p.s. to a depth of 30 per cent, madulated or unmocduiated
R.F. output continuously variable 100 millivolts. C.W, and mod.
switch variatde A.F. output and moving co6il output meter. Accuracy
+ 2 per cent.

A.C. MAINS MOTOR. Bilent running by famous manufacturer. A.C.
Mains 230-230, shaded pull sart. 1440 r.p.m., size 2§ T 2} x lfin.
approx. 7/6, plue 1/- P. & .

.50 MICRO-AMP METER movcement by world famous manufacturer.
8lze 3 x 2}in.. 50/- Post Free

. The MOTORISTS' REV. COUNTER, Kit of parts comprising 270 degree
3in. moving roll movement. Manufacturer's present price of this move-
ment would be at least £7. Complete with full instructlons and circuit
diagram. Hesle calibrated up to 8000 r.p.m. Uan be used with any 4
or 6 cylinder car. 20/6 Plus 3/8 P. & P. Mcter movement only 22/~
post paid.

OHANNEL TUNER LF. 16-18 Mc/e.  Contlnuously tunable f{rom
174-216 Mc/a. Valves required-—PCKFR0 and PCC84 (In series). Cover
BEBC and ITA ranges, Also Police, Fire and Taxis, etc. Brand new
by tamous mwaker, 10/-. P. & P. 3/-.

B.S.R. MONARCH UAl4 WITH FULL-FI HEAD. {-speed, plays 10
records. 12in., 10in. or 7in. at 18, 33, 45 or 78 r.p.m. Intermixes
7ip., 16in. and 1%in. records of the samé speed. Hasa manual play
position: colotir brown. Dimenstone: 12§ x 10fin. B8pace regnired
above baseboard 4fin., below baseboard 2}in. Fitted with Full-Fi
turnover crystal bead, £5.19.8. P. & P. 6/8.

. POCKET MULTI-METER. fize 37 x 7} t 1{in. Mater aiz¢ 24 x I1din.
Sensitivity 1.000 O.P.V. on both AC. and D.C. A.C. and D.C. volts,
0-13, 0-130, 0-1,000. D.C. currént 0-150 mA. ‘Resistance 0-100K Q.
Complete with test prods, battery &nd full lustructions. 88/-. P. & P16,

. 8-watt PUSH-PULL 4 VALVE AMPLIFIER plus METAL RECTIFIER.
A.C. mains 200280 v. 8ize 10§ © 8} x 2iln. 4 valves. For use
with ali makes and types of pick-up and mike. Negative feed back
Two Input, mike and gram, and eontrols for same. Beparate controls
for Mass and Treble lift. Respanse fiat from 40 cyeles to 15 ke/a.
2 dB down to 20 keje. Output S watts at b per cent total distortion.
Notae lovel 40 d B down all hum. Output transformer tapped for 3 and
156 ohme speech colls. For uas with std. or L.P. records, musioal
tnstrutuenta sueh as guitars, ete. Huitable for small halls, £3.18.8.
. & P, /6. Crystal mike to sult, 15/-. P. & P. 2/-. 85 5°. P.M, Speaker
to sult, 12/8. P. & P. 2/~

. FLUORESCENT LIGHT KIT, 40 watt fuorescent lighting kit core-
prising ¥ Choke. 2 L hold starter bolder and starier. 11/8,

plus 3/- P. & P,

SHOP HOURS RADIO & T. VI 21b HlGH STREET
9 a.m.—6 p.m. 00MPONENTS ACTON, LONDON, W.3.

Early Closing [AGTON ] ALL ENQUIRIES S.AE.
WEDNESDAY  FSgs LI M'TED - | GOODS NOT DESPATCHED OUTSIDE UK.
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HERE'S A LOW COST WAY
T0 GET INTO T.V.
SERVICING FAST!

If you are a man who wants to get ahead in
television, you will probably be interested
in this new revolutionary type television
training programme now being introduced
for the first time.
Knowing that early success will usually spur
a man on to greater achievement you learn
how to make the easiest T.V. repairs first.
Since the easiest T.V. repairs are the ones
most often found on service calls, you are
ready to make money right after the first
lesson. Then as vou progress you will
discover how to handle every kmd of
trouble found in all makes of T.V.
Here for example are some of the items
covered in the course:
1. simple adjustments to correct poor
Dictures.
2. Circuit faults indicated by a peor
pattern,
3. Finding bad
picture faults.
4. Antenna principles and practices.
5. Facts abhout the V. signal to help
you in repair work.
6. All about Cathode Ray tubes,
7. How to tell what is at fault.
8. Explanation of television circuits,
2, ULH.F. eonverters and tuners.
10. Television test equipment and align-

valves by obscrving

ment.

11. Advanced trouble shooting by picture
analysis.

This is a real home study course that has been

bound into one giant 8 x 1lin., 192 page manual

to reduce cost.

Compares favourably with some courses

costing very much more! By creating a

mass market through large volume sales

and eliminating individual letter writing

&e are 'able to pass on these savings directly
ou!

The course features over 325 different line
drawings, circuits, servicing charts and
illustrations to simplify the text and make
your study more enjoyable. Soon vou will
be well on your way to becoming a first-class
television repair technician!

YOU TAKE NO CHANCES
DEAL WITH SIM-TECH

You must be convinced that this is the best
value you have ever seen in television
traming, otherwise you can return the
course (or have Your money refunded if sent
with order) after you have examined it in
your own home for a period of seven full
days.

The price? Only 38/- per course. plus postage
and packing, 1/6.

Free 7I-pagc book on Teloey
will he included if you senc
order.

FREE TRIAL OFFER
Terms only 5/- per week if you wish.

S WHEN YOU

on Faults
cash with

’
To SIM-TECH BOOE CO MPANY Dept, BT.5

West End. Southampton, Hants,

[J Please send your Television Course for a full
seven days’ free trial. If not delighted I may return
the course post-pald without further ohligation on
my part. Otherwise I will pay cash price of 37/8 or
5/- weekly until 37/8 plus 2/6 service charge, total
40/« is pa.ld.

[[] Tick here if enclosing full price of 37/8. (Same
7-day money back guarantee). NOTE: Customers
who send cash with order get in addition a 71- -page
book on TELEVISION FAULTS,

Overseas customers please gend full amount (in-
cluding Ireland).

Address

PRACTICAL WIRELESS

- Lewis
havgthe
Cabinet

OTHHIHITHOma

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.

The Lowboy
Price 24 gns.

100(P44) Chase Side, Southgate
London, N.14, Pal 3733/9666

FREE CATALOGUE

Send today for the new
Lewis Catalogue

Designed to assist your choice of
cabinet.

THE New Lewis Radio Cabinet Cata-
logue—the most comprehensive ever
prepared. Sent absolutely free.
Please send Your new free cabinet
catalogues.

Name

Address ... e

K CAPITALS PLEASE =
i IIIIiIIIlIiIIl!IIIllIIIlIIIII!IIIIIIIIIIIIIIIIIIIIIIIIIII I
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HARVERSON Surplus Co. Ltd.

Also see facing page

SPECIAL OFFER!

MARCONI QUARTZ
CRYSTALS TYPES ZHB
Glass encapsulated, 2 wire lead out.
high x jin. dia.
only available.
13583,

Bize 1#in.
Following frequencies (Kc/s)

13646, 13708, 13771, 13833
., 14083 14146, 14208
14306,

s 14439
8/- each. P. & D. 1/- per crystal
Post Free.

3-VYALYE AUDIO AMPLIFIER.
MODEL HA34
Designed for Hi-Fi
reproduction of
records A.C. Maina
operation. Ready
built on plated
heavy gauge metal
chassis, size 7§in.
w.x 4in. d. X 44in. h.
IncorporatesECCA3,
EL84. EZ80 valves,
heavy duty double-
wound mains transformer and output transformer
matched for 3 ohm speaker, separate Bass,
Treble and volume controle. Negative feedback
line.  Output 4} watts. Front panel can be
detached and leads extended for remote mounting
of controls.
The HA34 has been specially demgned for us and
our yuantity order enalles us to offer them
complete with knobe valves, i
cte., wired and tested for only£4 5 0 4/-
TWO VALVE AMPLIFIER similar to above
but vsing ECLS2 and EZ80 with tone and volume
controls. Output 3 watte. PRICE 75/-, P. & P, 4/-.

4-SPEED PLAYER UNIT
BARGAINS
All Brand New m Msken‘ Original Packing
SINGLE PLAYERS

'BSR TU/12..0000i0sins. ... £3.10.0 Carr, 3/8
.3.R. GU7 with unit mounted pick-up arm,
£4.18.8 Carr. 4/
AUTO CHANGERS
BB.R. UAl4...,...,
Latest B.8.R. UAlG,
LATEST GARRARD AUTO-SLIM With’ henvy-
duty, 4-pole motor. FEW ONLY £7.7.0. (Standard
Auto-Slim £6.17.6). Carr. 5/- on each.

NEW CARTRIDGE BARGAINS!
RONETTE STEREQ 105 CARTRIDGE, Stereol
LP/78. Complete with two sapphires,
list price 87/9. OUR PRICE 24/-. P. & P. 1/-.
COLLARO HI-FI STEREO T/O0 CARTRIDGE.
Type "C". Complete with universal bracket and
stylii for 8tereo, LP and 78. Original list price
59/8. OUR PRICE 25/-. P. &P. 1/-.

ACOS GP85/1 T/0 MONO CRYSTAL CARTRIDGE.,
Cowmyp. with gapphire stylii and mounting bracket.
Linited number only at 12/8. P. & P, 1/-,

13521,

3 or more

SPECIAL
TRANSISTOR BARGAINS
ALL BRAND NEW
GET 15 (Matched Pair) 15/-

0ocT71 5/  0C72 8/-  0C78 8/-
PXA101 8/8 XaAlnld 6/6 \ 15/10p 12/8
Bei of Mullard 6 transistors, 2—

OC81D matched pair OCK1, 25/-,
EDISWAN MAZDA
1—PXAl02 M:xer.
LF. Amp.; (Kquiv, 0044 and 5
R.F. 2 Pack: —PXA l.F'
1—PX A102 Mixer

L.F.6 Pack: Consisting “of
Matched pair PXCI71, mounted complete with
heat sinks (Equiv. OCSID and OC8l)..,.... 12/8
ALL TRANSISTORS POST FREE

STEREO AMPLIFIER
Incorporating 2 ECL82s and i EZ30, heavy duty
double-wound mains transformer. Output 4
watte per channel. Full tone and volume controls,

R.F.1 Pack:

2~PXA101

Absolutely complete.

i ®| BARGAIN PRICE

89/6 P-& P35
Also available complete with two 8 x 3in, Speakera
for only £5.10.8, P. & P. 6/6.
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SPECIAL
PURCHASE!
TURRET TUNERS
by famous maker
. Brand npew and wnnused.
Complete with PCCB4 and
PCF80 valves. 84-33 Mc/s
[.I. Biscuits for Channeln

Lto 5 and % and 9. Circuit
dh\Eram supplied.

Y 28/« each. P.P. 2/8.
e

F.M. TUNER
HEAD

A permoability tuned tuner
hea by a famaua roaker,
sapplled  without  valve
(ECC83) and druin  and
snindle. 1848, pius 1/9 P. &
P. valve 8/8 extra. Drum
and spindie 3/8 cxura.

GSRLER F.M.
TUNER HEADS
10.7 Me/s LF\

15/, plus 1/9 P. & P.

{EOCR; vaive, Bf8 extra).
——

E.M.I. 4-|peed
Play.r and P.U
FURTHER HUGE
PURCHASE enables us to
& P,

ﬁler ihese 67/6 P.‘ 3

Héary 83in. metal surn-
table.  Low futter per-
tormance 200/250 v. shaded
mator with tap at 43v, for
amplier valve filament tf
required. Turnover LP/78
head
———
RECORD PLAYER
AMPLIFIER

2 valve (E280, ECLA2)
AC.  maina, watta
output, resdy built, tested
and complcle with valves
ahd  output transformer.
Rize 7in. w. ¥ 2§in. d. x
3fin. h. 85/., P. & P. 8/-.
Auitabls uFuknrs A4in. 15/-
P. &P, 10 x 8ln., R6/.,
P. & P l/

——
SPEAKER &
CABINET FABRICS

Oatmeal, ot Red and Qold
Vyoalr for speiker and
cabinst covering, slsc Red
Réxlne for cabinet covering
ouly. Al 3din, wide and
usually sold at 33/ yard.
aUR er vard
PRICE 13l8 Dleucth
plia P. & P. 1/9.

(Minimum order 1 yard).
8éad H.AE. for samples.

HARVERSON’S F.M. TUNER Mk. !

® F.M.
tuning
head by
famous
maker.
® CGuar-
anteed
non-drift.
L Per-
meabllity
tnning.
[ Fre-
quency coverage 88
100 Mejs. @ 0ARL
balanced diode output.
diseriminator. @
dial (7 x 3im. glade). @ Heli poweted. using a
good quality malns transformer and valve rectifier.
® Valves used KECUBS, two EFRMs, and EZ¥0
(rectifier). @ Fully drilled chasals. @ 8ize of
complcted ttner 8 x 6 x 54in. @ All partg sold
separately. Set of varis if purchased &t one time
#8.19.8, plus 8/8 P.P. and Ins. Circuit dlagram and
instructiona 1/8 post free. Msrk II Version as above
but complete with magic eve, front panel and
brackets. £8,12.8. P. & P. A't,

Mark III Version as Mark I but with output stace
(ECL%2) and tome controh. £7.7.0. & P. 8.
Handsome Metat Cabinets. Cholce of L-rev Black
or (trecn. To it Mark I, 85/-. P. & P, 3/6. To it
Maik 1L, 17/6. P. & P. 2/8.

6 TRANSISTORAND'
DIODE SUPERHET

A firat-clasgs 2 wavebands
transistor superhet. @ Printed
cireult pauel (size 8§ < 2{in.y
@ 3 pre-atigned L) transior-
mers, @ High-gain Fernte rod
aertal. @ All First-grade
fransistors. @  Uar acrial
witedine. @ Push-puil out-
put. @ Al parts rupplied
with simple instructions.

All  parts sold separaisly.
8et of parts if purchased at
one time.

oNLY £4.507

35 OHM SPEAKERS
Xultable for use with above
Din. (ioodmans. Tdeal replace-
ment far most pocket portables
8/6, 2in. 10/8; din. 12/6;
Bin. 17/6: 7 x 4in. £1/-,

P. & P, 1/6 per speaker.

Portable CABINET

8ize approx. 9§ x 63 x 3iin.
Auitable for above using 3lln.
speaker, 26/-. P. & P. 2/-.

® Two [.I% stages and
Attractive maronn amd @nld

"/6

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

8 LF. transformere. one oecillator coil, one dtiver

traneformer and wound Ferrite aerlai (med., long.

and aorlal coupling). 28/8 complete post | .,

8 transistor printed circuit board to match. 8/8

post 9d. Circuit diagram 1/4 extra.

QUALITY RECORD PLAYER
AMPLIFIER

A top-quality record plaver amnlifer. Size
7in w. x 2}in. d. x 54in. h. This amplitier (which s
uaedl i a 29 gn. reéord piayery employs ECCH3,
EL84. EZR0 valves, Rass, trebte and volume

HIGH GAIN 4-TRANSISTOR i

PRINTED CiRCUIT
AMPLIFIER KIT
Type TAL

® Peak output in excess of
14 watts. @ Al standard
Britisheomponents. @ Built
on printed circuit panet
size 6 X din. @ Generous
size Driver and Outpng
Transiorniers. @ Output
transformer tapped for 3

ohn and 15 ohm speakers. @ Transistors (GETI114 or

S1 Muliard OCSID and matehed pair of UCAI ospr.  SPECIAL
® 9 volt aperatian. Everything supphed, wire PRICE
battery cilp-, sohfer, efc. @ Comprehensive, easy ta 457
follow tstructions and vircuit diagram 1/6 (Free with  p g P 2/6
Kit). All parts sold svparately.

Aiso resdy bnilt and tested. 88/6, P. & P. 2/6.

A pair of TAV2 are ideal for steren.
=

16/14 WATT HI-FI
A stylishly  finlshed monaural
amplitier with anoutputof 14 watts.
froin 3 EL&44s in push-pull. S8uper
reproduction of both music and
epeech.  with  negligible  hum.
Heparate inputs for mike and gram.
aliow records and announcements

to  feoilow each other. Fully
shronded section wound output
transforiner to match 3-15Q

speaker and 2 independent volume
controls and soparate hass and
trelsle controls are provided giving
good lift and cut. Vatve line-up
2 ELB4s, ECC83, EF8t and EZB80 |

AMPLIFIER KIT

rectitler. dinple instruetion

booklet 1/8. (¥ree with parts.)

All parts sold separately. ONLY £6.19.6 P. & P.68

Ao avatlable tewdy bwilt and tected compiete with input jark plhige.

£8.15.86 1. & s

B e Erneeas™ | caRRYING Cases
LOUDSPEAKERS BRAND NEW

“pin. 12/6; Sin. 12/8; 63in, 16/-; Strongly made woodem cof-

&in. 21/-; 10in. 28/« 12in. 27/6 struction. tough vynide covered,

108
26/~

4in. tweeter
10ip. x fin.

Alto 15 ohm 12 ineh, 30/-,
Rola Celeation approx. 8in. x
4'n. middle reglster speaker  10/8
P. & P. up to 6in. 1/8; over 6in.
248 per speaker.

complete with carrying handle.
Overall size 133in. wide x Din,
deep 1 Fin. high with sloping front
panei. Wemht oty 4% ibe. ldeal
for our 10,1 1 watt ampliier and
many other

BAR(:AI\I l‘RHE 28/6

AMPLIFIER ON
PRINTED
CIRCUIT
BOARD

TAPE DECKS
COLLARO S8TUDID DECK
£10.10.0 plus 5/8 carT. and ins.
B.8.R. MONARDECK
(Bingle sppcd) 31in. per sec., slmple
control, uses 5in. spools, '88.15.0
plus 5/8 carr, and Ins. (Tapes extra

on both).

Two valve. TYss, ULR4,
QO P, trans, use with 80 volt
mp off motar, 38/8.

P.P. ¥/6 on above. Dropper
res. for filament 1f required,
2/6.

Superior CABINET To take
will accommodate BSR 1/A14 or U
extra. P, & P. 106 extra,

LARGE CABINET =aimiiar to

@ y 5in. speaker, with mator board
Alf. £3.9.8, Carr. 3/6. Bpeaker 10/8

above with 3 ohm speaker. £8.9.0

eontrolg. Complete  with output tr
matcligd for 3 ohm npnk

CE 6916 P. & P. 316
DITTO. Mounted on board with output trans.
former and 8ln. speaker.

Complete at 896 P. & P. 476,
QUALITY PORTABLE RECORD PLAYGR CABINET

Uncut raotor board. Will lake above amplifier and

R.8.R. or GARRARD Autochdngsr or Bingle

Record Player Unlt. Rize 18 x 14 x 8iin,
PRICE £3.9.6 Carr. 5/-

4 LOOK OPPOSITE FOR MORE BARGAINB

% BARGAIN

ACOS CRYSTAL MIKES. Hirh
amp. For dusk or hnud use. High
sensitivily, 18/6. P & P, 1/A,

TSL CRYSTAL STICK MIKE.
Llnlpd at 45/- Our price 18/8.

& P |
OARBON XIKE INSERTS. lrand
new, Bin. dia., 8/8. P. & P. 8d.

STANDARD COLVERN 50K W/\v
I're-set Pota, 2 for 4,-. P. b
STANDARD 1}in, FUSEHOLDERS
]dmmdt(,d Twin, 2 f{or  1/8,

& P. 94. Laminated Hlngk‘
2 for 1/-. P. & P, 6d.
Briling-Lee Pan-l moun-

HARVERSON SURPLUS CO. LTD.

170 HIGH 8T., MERTON, 8.W.19. CHErrywood 3985/8
Early closing Wed., | p.m.

(Please write clearly)

Open all day Saturday
A few minutes from South Wimbledon Tube Station.

PLRASE NOTE: P. & P, CORARGES QUOTED APPLY TO U.E. ONLY, P. & P. ON OVEREEAS
ORDERS CHARQED EXTRA.

SEND STAMPED ADDREESSSED ENVELOPE WITH ALL ENQUIBRIES

ling, nlnzlc 8/~ cach.
P.

TRANSISTOR DRIVER
end O/P TRANSFOR-
MERS. ¢Tapped 3 ohms
and 15 ohms oentput).
plus 4 syitable Trauesis-
tors glving approx. 1
watt putpat, 80f- P02 -
Precision made .0003
wane TUNING CONDEN-
SERS. ﬂ:zr '1 x "\ l;m
4/- carh. P& T

CORNER %

MAINS TRANSFORMER
Dirop thru’ type. Tapped pri-
mary 110w, 200v., 220%., 240v.
$20.0-820%. at ROmA and 8.3v.
at 3 amps. (eperous core. Stack
size 43 x 2§ x 1lfin. Weight
4lhe. ONLY 15/-, P. & P. 86,
CONDENSERS. 6000 mFd. I2 v.
wkg. ®ige 3 x lin dia. 3/ each.
P. & P, od. each.

BARGAINS !

FEW ONLY 6 x 4in. 3 ohm
Speakers, Only 9/, . & P.
14 per ipeakrr

1 8 x 5in. 3 ohm SPEAKERS
|

|

| SPECIAL SPEAKER

BY WELL KNOWN MAKER

Unrepeatable at onlv 10 6
vach.  P. & PP. 18 per
~pedlker.

A pair ot these are ideal for
t Nterec,

WwWWW americanradiohistorv com
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POST HASTE FRC

M SURBITON

ALL ORDERS DESPATCHED SAME DAY @ WE PAY POSTAGE and INSURANCE ¢ ALL TRANS-
ACTIONS receive PERSONAL ATTENTION and PROTECTION .rom our MONEY BACK GUARANTEE

% MARTIN

For HALF TRACK

Tape Amplifier for Siudio Deck with ready wired printed
circuit control and input paneis, mains and output
transformers, knobs, plans. screws, ete. EF86, ECCS3,
EZ80, EM85 and 2 EL81. 3 watts output. Magic eye,
radio and Mic. iuputs. Ext, speaker socket, Tone and
Monitor controls. Can be used as an amplifier, (£11.11.0
Collaro Studio Deck. Very latest model, 3 spe;dg 7in.

e T e e S o S S 10.19.6
Case for above with 8 x 5in. speaker, two tone grev £5.5.0
Complete Kit with Tepe and Microphone. .. ..... £29.0.0

B.S.R. Monardeck TDZ, tatest model 5%in. spools £8.9.0
Tape Amplitter for B.S.R. Deck. prmtod circult ready
wired with ECC83, ECL42, EMRS and £Z480. Complcte
with all plugs, sockets, panels, knobs, ctc. Mounts under
deck making a self-contained unit. ... .......... £8,8.0

For QUARTER TRACK
Collaro Studio Deck, Marrioti "X’ heads. .£17.17.0
Tape Amplifier for Studio Deck, described above, but
quarter track .., .. ... ... ... £12 12 0
Cage. with speaker, two tone grer . .
Complete Kit with Tape and Mlcmvhone N 535 0 0

Dep.

24/~
22/-

55/~
20/-

20/-
37/8

3%~
%0/-

&

12

RECORDAKITS *

Mthly. 1 Mthly,
pmts. Dep. | & |pmis.
of of

B.S.R. TD2 Deck with Marriott “L" Series heads £11.11.0 | 24/~ | 12 | 19/-
Tape Amplitier for B.S.R. deck, as over, but quarter
track ...........Ll SopEn D oo Ocooca st £6.9.0 | 20/~ | 9| 21/~
o TAPE PRE-AMPLIFIER
For Studio Deck, with power supplies. ECC83, FCLB2,
2973 EZ80 and EM84. Mic. and Radio sockets, wives an
v egnalised outpul of 400 m/Volts,. ., . Half Track £3.8.0 | 20/- 8 | 21/~
58/ Quarter Track £9.9.0 | 20/- | ¢ | 21/~
Building Instructions available at 2/6 each Kit (refunded
21~ when Kit bought).
TAPE HEADS
MSS Quarter track. Record/Playback and FErage
21/~ Per et "o LA e . S £330 | — | —| ~—
Bradmatic Half track Record/Playhack head only £1.12.6 —_ —_ —_—
Bradmatic Ilalt track Kccord/Playback and Erase on
1850 000 0000 000 0OR0 09gHP 2200 000AEE DY 1.19.6 —_ —_ —_—
29/5 Collaro pressure pad for thirl head position, .. ... .. 4f- = ==
20/8 BRENELL
— Mk. 5 Series 2 Deck, Hali track 4 speed. ..., . £32,11.0 | 65/~ | 12 | 54—
58/2 Mk. 5 Beries 2 Tape Amplmer with bower park £28.0.0 | 52/~ | 12 | 432

GRAMOPHONE  UNITS, MUTURS

Decca Deram Arm and Plug-in Sheli,
Decca Deram Transeription Cartridge.
Decea Deram ‘Auto Cartridge

Garrard SRP10 with GC8 cartridge, smgle
VT S 000 & AN £ 00 BRONOOE0 e po X 20 £5.9.11
B.S.R. UAl4d with TC8 cartridge, Mono, d4-speed
T e T e e Rt el e Tons [ loaed om0 £6.10.6
Gsrrard Autoslim, 4 spcod
ehangers L m b ol o L et Yo .17.0
Garrard AT6 Autoslim de Luxe, GC8 Mono uin.ndge
Garrard 4H/F with Mono GC8 cartridge........ £17.0.0

Garrard Lab Type “A" Transcription auto- chmger'
Mono with GC8 cartridge £
Garrard 301 .......
Garrard 301 Strobe. ...
Philips AG1018, 8terc
rceords (adaptor 10/- extra)
Goldring GL58 with arm, less cartridge
Goldring GL70 with arm, no cartridge. .
Goldring GL55X, as GLA8 hut less plck up arm £13 1 7
Goldring 88" Transcription, noarm. ... ... ..

PICK-UPS | MONO  AMPLIFIERS

- Linear L45, 3 watt, 3 valve. ...
— Linear Dmtomc, A" watt, aultahle

.. £5.19.8 —] - l =
uitar
£12.12.0 | 27)- 12

20/8
Lmenr Conchord, 30 watt, idcal Guitar amp., with
C o | KL a0 e O a0 an = | #4578 4 e £18.0.0 | 36/- | 12 [29/10
Dulcl GAD, integrated anip.. 5 watt, ECL86 valve 51326 288 | 12 | 21/8
2313 Duiei DPAI.:_ 5 watt with 2 valve pre-amp. ... £25.4. 50/8 | 12 | 41/11
Tripletone Hi-Fi Major with pre-amp. Suitabie ior
2216 Guitar or Mic. ete £15.18.9 3543 | 12 | 26/1

Leak TL/12. 10 watt Main amp. only 218180 | 40/6 | 12 | 311

24/9 Leak Varislope pre-amplitier. £15.15.0 | 31/8 [ 28/1
28/2 Quad, 15 watt Maiu am lmeronly £22.10.0 | 45/~ | 12 | 87/4
Quad pre-amplifier, Mono......... .£19.10.0 | 39/~ | 12 | 32/4
32/9
34/-
36/8
ws | JASON FM. AND TV SUUNI] TUNERS
ﬁg;g FMTL, complete with 4 EFFUY valves. .. ... ... £ra8 | 2= | 7 | 208
216 FMT2 less power, complete with 4 EF80 valves
o7 4.6 | 20/6 | 9| 20/6
£ FMT2, with power, complete with 4 KE¥80 and 1
EZS0 ... ... £11.4.8
22/-
1
|

. 22/8 9| 24/9
FMT3, Fringe, conpiete ss power £10.18.0 8| 27/3
ARMSTR“NG - NEW TUNER AMP“HERS FMTS, with power, coplote with all valves . £1219.0 | 26/- | 12 | 21/8
JTV/2. switched F.M. and TV sound, seli pO\\clul all H
MONO B P N P S £15.12.6 | 33/8 | 12 | £5/8
I Mercury I, 85 JTV /2 hut less power, alf vaives £11 0.0 22/~ 2713
AF208 AM./F.M. Radio chassis, bass and treble c‘m"“lﬂ [nstruetion book ueluded tu all kits. Available separately, |
P inputs, 8¢, . ... .£21.4.0 | 16/- | 12 | 34/10 2/8 and 3/6.
ST3 Mk. 2 A.M./I*. M. Self-powered tuner 33/~ | 12 | 42/9 ¥ Jrysy ready built state channels. . .. .£22.5.0 | 4418 | 12 | 36/11
227M A.M./F.M. Radio chassis 10 watlts..... 706 | 12 | 56/1 1 Monitor, reuady Lanlt (as Mercurs 11}, Celed0.0 | 38~ | 12 | e%/4
STEREO
Stereo 55 A.M./F.M. Radio chassis, mth Btereo
ETAID ADPUS ... oot e aneas .£20.18.0 | 62/8 | 12 | 49/5
228 A.M./F.M. Self-powered (Tuner only), £28 15.0 | 5718 | 12 | 47/9
224 P.M. only, Seli-powered Tuner. ... .. Cgp2.l0lo  45/- | 12 | 3774
227 AM.1.M. Radio chassis, Stereo gram, 10 watts | Goodmans Axiette 3... .. | = , =1 =
€ach CHADTEL . . o\t £48.15.0 | 97/6 | 12 | 81/1 Goodmans Axiom 19, S |
2268 A.M./F.M. Radio chassis, Sterco gram, i0 watts Goodmans SK/20/XL. . = =l =
each channel, Filter, ete ~.£50.0.0  112/-| 12 | 83/2 Goodmans X0 5000 cross-over. . - c
Goodmansg Axiom 201 lan. Unit 22/5 | 12 | 17/11
OTHER TUNERS ' Goodmans Axiom 301 1. Unit. | 3008 | 15 213
Tripletone ¥.M. Tuner, less power. . .. ...£18.19.6 | 28/~ | 12 | 28/2 R — |-l =
Tripletone F.M. Tuner, self-powered. . ..£15.14.6 ' 31/ 12 | 26/1 R.T.C. 12in. Unit, 1 - | =0 =
R.T.C. Hi-F1 Master 20/- 8| 214~
Wharledale WI12/EG
STEREC  AMPLIFIERS Wbl WIRIRG i 5l i o | e
Wharfedale WIS/EG 15in. 15 watt i
Armstrong 222. {utegrated, 10W per channel. .£27.10.0 | 55/- | 12 | 45/8 gpeaker ... ¢y semramen .o 2. e e oo 7.10. 35/~ | 12 | 29/~
Dulei GA505, lntegrated, ... £18.18.0 | 40/6 | 12 | 31/1 Whurledule Super 10/RS/DD  10in.
Rogers Cadet Mk. 2 with pr&amphner, 4 ECL86 R T e L L A Y e Sy = 23/8 | 12 | 17111
valves £26. 53/8 | 12 | 44/5 Whurledule RS/12/DD 12in. 15 watt. Hi-Fi. . £11.10.0 | 2778 | 79 | 2849
Leak Stered 20, Main amplifier . 64/8 | 12 | 50/3
Leak Varislope sterco pre-amplitier 50/- | 12 | 41/6
Quad 22 Sterco Conirol Uit 50~ |12 | ss | EASILY REACHED BY TRAIN FROM WATERLOO

For Quad Mains Amplifiers see Mono section.

TO SURBITON

SURBITON PARK RADEO lTﬂ Phone: ® Order for Cash, C.O.D. or Terms
§ KIN 5549 # Hours 9 a.m.-6 p.m. (I p.m. Wed.)

@® Open ALL DAY Saturday

48, SURBITON ROAD, KINGSTON-ON-THAMES, SURREY @ Established 30 years
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ARK RADIO LTD.

With these ingenious new MARTIN AUDIOKITS you
can build an ALL-TRANSISTOR Hi-Fi Assembly to
suit your personal requirements exactly. When built.
you will have a modern, powerful, high quality assembly
with ALL the features of a de-tuxe hi-fi assembly.
Building is easy, and you will save pounds. Designed
for simple panel mounting. Easily doubled up for
stereo. Full instructions with every kit. Leaflets
free on request.

UNIT 1
FIVE STAGE SELECTOR

Foables up to 5 mputs to be connected and
vorrectly  matched o following pre-amp
mage. With transistor, resistors  and
capacttors mounted on printed circuit hoard.
Long spindle for adding stereo when required.
With Mazda ACI56 Tranasistor.

Rize 3} x ain. For Magnetic and erpetal P.U.x Radio Tuner, 47 6
Micruphone, apd cutput from tape head. Requirea 0-15 V. l

UNIT 4

COMBINED PRE-
AMPLIFIER AND
TONE CONTROL
UNIT .

Three stagee of andio control—hasc ean'rol  aperating

hetween —18 ta + 10 R treble coutrnl hetween —16 to 62 6
+12 dB: volume control with on-off switch to serve power l
subply t0 complete nietallation. With fransistors. resistors,

ete., on printed cirewt board. 63 x 2hn. 9-15V.

With Mazda AC176 ‘Lransistor

UNIT 5
MAIN AMPLIFIER

Complete with heat sink  on
which the st transistor printed
circiit amplitier is bwlt. - Trans-
formerless output gives maxmium
of 10 walts into R-ohm speaker,
uperating iram 24 voit supplv.
Pre-tested by makers.  Transistor
line-nup:  Mazda  AC134,  ACLLE,
ACI54. ACI3T.2xNKTH51. Aslu0.

Matenins Feawroranr 13 /6
UNIT 6
POWER SUPPLY UNIT

Operates from 200-250 voits. A.C.. giving
D.C. output at 24 voltr jo1 mam amphticr

ol e, o fome Y Sy K23 ﬂ' 2yl
trausiormer, il smoothing and latest e i /.- S
B, e T 10/6 = 52/8
ALL 4 ABOVE UNITS £14.50 OR 28/6 DEPOSIT
AND 12 MONTHLY PAYMENTS OF 237

@ TAPE ENTHUSIASTS — SEE DETAILS
OF MARTIN RECORDAKITS — Page Opposite

PRACTICAL WIRELESS 1123

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 LC.S.
Course will help you to success. You learn at home
in your own time. under €xpert tuition. Moderate
fees include all books.

EXAMINATION COURSES FOR:—

C. & G. Radio C. & G. Radio
Amateurs’ Exam.

and (Amateu?‘ Tronsmitting
el i icence)
TV Servicing Certificate P.M.G. Cortificates in
{R.T.E.B.) Radictelagraphy

British Institution of Radio Engineers,
C. & G. Telecom. Technician's Cert.
Gen. Cert. of Education etc.

New practical radio construction courses

Learn as you build the 1.C.S. 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. :

Poct thie Coipan TQ LAY Y SR ITRIRORT

careers in Radio, and full details of other 1.C.S. Courses
Member o ‘he Association of British Correspondence Colleges

l- NS TN DED EN DEN VED DED GuE TEN BN Su SO0 AN AEN AEN amm MmN -‘
' INTERNATIONAL CORRESPONDENCE '
SCHOOLS '
' (Dept. 171), Intertext House, Parkgate Road,
I London, S.W.II. '
' Please send book on :
1 N2ME o s e s o e Age '
] (Block Letters Piease)
' Address l
I 1
i 1
0 Occupation 464
) !

INTERNATIONAL CORRESPONDENCE SCHOOLS
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LASKYS

PRACTICAL WIRELESS April,

For the Finest Value and

TRANSISTOR RECEIVERS AND

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

THE SKYROVER  The “REALISTIC” Seven

1964

RADIO

* T-transistor Superhet. % 350 milliwatt
output into 4in. high flux speaker.
% All components mounted on a single

and SKYRCVER DE LUXE

(-hi\l- RAL SPECIFICATION:
7 transistor plus 2 diode superhet, 6 waveband portable

brinted circuit
board, size &! x
5i1n. in one com-
plete assembly. .
* Plastic cabinet .

receiver, Operating from four 1.5 v. torch battevies. | &0 (450 P

The SKYROVER and SKYROVER DE LUXE covers the | WILR Carrying

tull Medium Waveband and Short Waveband 31-94 M. | pRREIR. SIZ& 7 X 0

and also 4 separate switched band-spread ranges, 13M, & i'n..B]m /G e/ ==

16M, 19M and 25M, with Band Spread Tuning for accur- ‘”“l'] G ue/Grey Ty
The SKY ROVER ate Station Selection. The coil pack and tuning heart | OF # rev. %k

Easy to read dial.

trols: Wav S is completely factory assembled, wired and tested.
8%‘Fun$el:b Cgl?n\.'%liangn?‘el(;c;/%& The remaining assembly can be completed 1 under r*o"lf"‘tf;;““;%(x(:t' .
Switch, Tuning Control. In .Lhrec hours trom our easy to [ollow, stage by stage * LF. Irequency 470 Ke/s.  Ferrite rod
plastic cabinet. size 10 x 6} x 3} LGNS internal aenal. Opeiates from P9 or
in. with metal trim and carry- SPECIFICATION similar battery.

: % Full comprehensive
Al Mullard Transistors and Diode. | 4ata supphed with each rm-ei\g’r. * All

Superhet, 470 Ke/;
-5in. Ceramic Magnet I’ M. Speaker.

ing handle. ,
U\(’\4 Uzbatteries

o i Coils ) * ; " P
spcanitelbuliuioy Easv_to read Dial Scale. Band Spread Tuning. x;,)«:,l,m%?gté :“Qp:),,té];}‘l]‘\ TRl G ffe
H ‘Io |9 6 500 MW Output. Teles 1171(‘ Aerial & Ferrite Rod Acrial | Ap Guistanding “Recciver. 1. ASKY'S
H ° ° WAVERBAND COVERAGE: 180-376M: 31-94M and | PRT for the complete parcel including
8 Post and Packing 5/- extra. Band Spread on 13, 16, 19 and 25 mctre Bands. Tran stors, Cabinet. Speaker. ete., and
H Full Construction is |9 6
! The SKYROVER DE LUXE Dafa. Can be DUl fbr 9.

H

L :

= Tone Control Circuit is incorporated. with separate PPa Batt. 3/9.  Data and instructions
8 Tone Control in addition to Volume Control, Tuning separately 2/6. Refunded 1l yuu purchase

Control and Waveband Selector. In a wood "cabinet,

the parcel.

size 11} x 6} x 3in., covered with a washable material,

;vejﬁral‘;lz)aglzjci f%éég:i and carrying bandle. Also car REALISTIC SevennELUXE
E g\axﬂtPFor £|2.I906 5/ ?Vfra E'V é;ﬁ?u{:l(l’“rg?&e;t] aRani1>!-r::‘cxe"g‘eR§ég!l'

With the same electrical

Data for each receiver 2/6 extra. Refunded if you pur-
standard model—-PLUS

now available.
chase the parcel. Four U2 batterics, 2/8 extra. Four

epecification as

Leak-Proof batteries, 3/t extra. Al Compenenis A SUPERIOR  WOOD CABINET IN
Avarlable Separatelv. CONTEMPORARY sTYLING, covered in
attracuve washzt‘lble maxienal!‘, Wé'fh qufr-

chrome trim and carrving handle. so

LIE R E A D Y B U l ll T a full vision circular dial. externaliy

BOY’S TRANSISTOR RADIO

) “SPRITE”

styling. ALL FOR O il
EXTRA.

|
} mounted Lo further enhance the pleasant

H Ready built. 2 transistor pocket P. & P. as for Std. model

H Can be built for radio in attractive plastic case, size

H 79,6 only 4 x 2} x Hn. E'lt,('d with 2}in,

- loudspeaker. Socket for pex<onal

H carpiece & telescopiv aerial. Works PRIVI LEGE PARCELS

E . & P. 3/8 extra. {’0‘;'\? 511‘:‘,\2;1]?5,] Efn;;,luet (r’;\a{(l A “Privilege Parcel” allows you to pur-

% % Six-Transistor Superhet Miniature Per- full  medium waveband, hase l"‘_“ .‘\"”]"'I‘_' "‘l'“ Rprouglchoice
sonal Pocket Radio. % Long and Medium Supphied complete  vath *"' G SOMIRULN S IIE GHEAD) saving,  Some
wavebands. % Ferrite Rod aerial. % [.F. earpiece. telescopic acrial, tl\alﬂplﬁ‘b are listed helqg b\xll we;hall Pl)z;
Frequency 470 Ke/fs. % 3in. Speaker. carrving purse and 9 volt pleased to guote our rivilege Parce

Prices jor any selection ot equirment of
Your own choice. Send us details of your
requirements,

Tudor Steren AmD 'I‘udor b\‘,ereo Amp-
hfier 0.0 biffer ........ 0.0
Connoisseur Cla"ﬂ- Braun PC4L, %tmeo
man, 2-speed tran- 'lxa.nscnpuor;: Umr.

% Printed circuit 2} x 21n. % Slow Motion
Drive. % In Plastic Case, Size 1x 2! x {in.
In order to ensure perfect results, the
SPRITE is supplied to vou with R.F. and
1.F. stages. Driver and Outbut stages
ready built with all components mounted
on the printed circuit. The SPRITE pre-
assembled, plus cabinet. speaker and all

battery, lgeal

Birthday
with all access-

42/-
ories Post Free.

ALSO AVAILARBL

components for final construction,

can be built for:—

& P, 3/6 extra. Data and instructions

6 transistor mode
Supplied complete w
and leather case.

size etc. as above.
h gersonal earviece

‘19/8

separately 2/6. Refunded if parcel is pur-
chased. Real calf leather case.
personal earphone and case for earphone

and batterv 12/6 the lotlcxtra

mistake this is
of genuine con
not a rol:('n(-nlll\(‘

E.M.L

1l quality,
circuit,

" receiver

Post LASKY'S 796
wriststrap, Free PRICE
HEADPH ONES
Pk S. G. Brown Type F earphones. moving

iron 2000 ohms, hand-held npe but a
headband could casily be fitte P&,
\ S PRICE 14/6 per pmr. 16,

1t is

4-SPEED RECORD

New, unused and individually boxed fitted with lightweight

PLAYER

scription plawr A8
Decca FFSS Stmeo
. £1B.18.0

2 x Sharon Loud-
speaker stlenl\s

Pick-up ... 19.0
Total 250. 4.6 Total £47. 8.6

“PRIV

Collaro Studio Tape
Deck. i-track model

£10.12.0
Lasky's Tape Amp-

“PRIVI
PARCEL
Price: £45.0.0

Collaro Studio Tape
Deck, i-track model

£13.19.6
Martin Tape Ambpli-

pick-up with ACOS G.P. 73/2 stereo cartridge. Cabinet space lifier ........ 3.19.6 | fier. J-track model
required 134 x 12! x 4¥in. A Sin. metal &mtab]c is ﬂ&ed P'table Case 53 15.0 £1212.0
For use on 200/250 volt A.C. Mains, with Auto-stop. 7 X 4in. spkr. 15.6[ Portable Caxc'wnh
stereo cartridge will play all types of Mono Records Speaker ... 5.0
L.P.s cte,. but if desired a G. 1, [.P/78 Monn vanndzn e

be supplied in lieu of the L,I‘T’i at no diffcrence in cost. Total £24. 0.0

H\I

530 .0
<ing on ull thc above

PRy
Pl

LASKY S PR!CE 79/6 I & 3% extra.

COLLARO 4TR 200 TR TRANSCRIPTION RECORD PLAYER UNIT. New and‘
unused- listed at 17 gns. LASKY’S PRICE £9.19.6. Carr. & Pack. 5'-.

I'lu v

Carriage and P
parcels. 10/6 extr
152/3 FLEETSTREET, LONDON, E.C.4.

Telephone Fleet sStreet 2833,
Open all day Thursday. Farly closing sSat.

207 EDGWARE ROAD, LONDONM, W.2,
Near Praed Sc. PADDINGTON 3271 2
ROTH OPEN ALL DAY SAT. Laviu Closima Thur =

33 TOTTENHAM COURT ROAD, W.1.
Nearest Stn., Goodge St. MUSEUM 2605
Muil Orders to Dept. P.W.L Edauware Rd.
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CONSTRUGTORS’

PRACTICAL WIRELESS

in Great Britain

BARGAINS

LASKY’S NEW SCOOP
The “Sixteen” Mullirange METER KIT

This outstanding meter was {eatured by Practical Wireless 1
the Jan. ‘64 issue. Laskv's are now able to olfer the compiete
kit ol parts as specified by the designer. The "Sixteen” Mulu-
range offers the home constructor and serviceman an instru-
ment that will meet most of his requirements for voltage,
current and resistance measurement, There are 16 switched
ranges: 9 for voltage measurement. 4 current ranges and 3
resistance ranges. All British component- are u-ed throughout.
The instrument case is supplied with the meter movement
built-in. The two scales are cleatly printed i black on white
and are very easy to read.

RANGE SPECIFICATION: D.C. volts -2.5-25«5(};
A

Data and circuit availabie separately 2/6 retunded it all parts bought.

]
250-500 at 20.0000/V. A.C. volts: 0-25 3
1.0000/V. D.C. current: 0-30u A, 0-2,5-50-250 mA. COLLARO Studio C60 wired for i
Resistance: 0-2,0000. 0-200kQ. 0-20M@.  Basie ~tereo With monaural p.it........ . £6.19.8 }
movement: 401 A |.=.d. moving coil. With universal .\}AG‘\ AVOX-COLLARO latest model. 4-spec d «
shunt full scale deflection current is 50uA. Size/ q o . . [Stereo Autochanger. Fitted dlamond stylus &
Anish: Black plasti~ case. 37 x 5¢ x 1Jin. Controls: ;h: offer is eiclu,s:ve 't,oRliacskEv s z;réd record dust cleaning attachment 700 1
12 position range switch: scparate slide switeh tor Radro. SLETEO . e ]
A.C. volts—D.C. ohms; ohims zero adiustnient pot LAS Y S GARRARD
meter; meter zero. External conpections: Two ‘s foap Auto-Slim Mono £6 10
4mm. sockets for test lead plugs. Power require- .|9.6 CE Auto-slim Stereo .. £7 10
ments® One 15V, and one 1 5V. batteries, Complete - Auto-Slim Mono Plug-in-head. £7 7
with all parts and tull constriction details. Puir of batteres 215 rrtra Auto-Slim De Luxe Mono ATS. %{é g

4

0

TAPE DECK MOTORS

Mators for the Cnllaro Studio
Deck—new and unused. 0-
250 v, A C, Take-up, rewind and
capstan., Listed at £2.5.0 each.
LASKY'S PRICE 14/11 each.
P. & P.2/6.

Set of 335/-. P. & P.6/-.

nickel plated

Ly

LASKY'S
PRICE

TAPE SPLICER
SPECIAL OFFER!

By famous manufacturer.

construction
separate razotr blade—securecly clamps
tape while splcing.

14/6

MAKERS SURPLUS
FM TUNER CHASSIS
A lactory built FM Tuner
using the Gorler front end
upnit and L.F.s. Freq. range:
88-108 Mc/s. Valve line-up:
6ALS, 3 x AUS. ECC85. Fully
assembled on printed eircuit.
Illuminated glass dial. Over-
all size 12 x 5 x 3in. Un-
powered—requires 6.3 v. L.T.

¥ and 200 v, at 90 mA H'T. Full
circuit data included.
>
LASKY’S PRICE £5.19.6 "%
4.SPEED AUTO CHANGERS
B.S.R. Tvpe UAI4UA20,........... £5

Auto-slim De Luxe Stereo ATS,
Lab. Model "A”" Mono..
Lab. Model ““A™ Stereo. .
Postage on all above 5/-.

=

1MV, 45 rp.m. AUTOMATIC RE-
CORD PLAYER, Decsigned to take only
45 r.p.m. 7in, discs. Will play up to 8 auto-
matically. Fitted with lishtweight pick-
up and crystal cartridge. mounted on a
plinth. For 0 v. A.C. mains. Sfze
approx. 10 x 10

All metal
with

Listed at 18/6.
POST!
FRLEK

q See opposite page for addresses

X 5in.
| LASKY'S PRICE 59/6. P. & P. 3/6 extra.

EXPRESS ELECTRONICS
32 SOUTH END CROYDON SURREY

TEL. CRO 9186
VALVES

NEW TESTED AND GUARANTEED
FOR THREE MONTHS

10l B/6FBE6 7. 12AUT B/MIDHI42 BBIEFSI 4/ PL. 7
162 7/6'6BHS  5/8 12AX7 8/9)DH150 10/-|Elv2  5/6iPYis  10/6
ics 7/6/5BJ6  5/9(12BRé  8/6|DKOL BB El41  9/8'PYKI  6/9
1F1 7/8!6BR7 8/81129BHT 10/6! DK 7/G|Hlﬂ-l 7/—|PY52 e
1F3 4/.6BW6  6/0 112Km‘.’r11/- DL 5/8 EMS3 10/« PYRS 76
1FM 7/86BW7  7/-[12Q7GT 7/6|DLOt  B-EYSL  7/8 K19 6/6
1¥FD9  5/6/4D2 4/-|128N7  8/-|DL86  7/B{EYXL  10/-ls5A1 978
171 Ji8l6Fi2  4j-|16A5  9/-lEBYL  4/-lEzg0 56 Us2 78
1P10 5/6lARAGT 2/- 19AQ5  9/8|ERC41  7/6IEZ30 8/-U7s 718
1PLL 8/-6J7GT  7/6125L6GT 7/6'EBFR0 8/6|EZNL  6/9/UTS 5/-
1R3 5/98K7G : G ECCSL  4/-'HVR2  9/8[Cl42 /6
185 slglsksa 78 peey g9k T

IT4 4/-'6Q7G U8 ECCys 819 KT

T3 5/6l68LIGT 8/6 ECCs4  6/8 N17 5/61 141 8/8
3Q4 5/816SNTGT 7/8|3524GT 8/ BCCks  7/6IN18 5/6ULiL  8/6
3814 b/8/6V6G 7185763 718 BCFs8 /6 N19 8/-UY4L V6
3V4 8/-sx4 5/-80 B/-1 EC IR 3 4/-
5Y3GT  B/-laxse 5/9‘01‘?91 5/8| ECH-42 4/8
246G 716|7Y4 8/-IDAFIG /g BUHEL 8/6
e e i
FAME  4/-'12AD6 11/6(DF96  7/B EF4l  9/- PULS4 /-
6AT6  §/.'l2AHB 10/-{DHTG  7/6 E¥x0 8- PLNI 7 4/-
SBAR 5/« J2AT7 4/-IDHT7T  Bf- KFsh  9/-PLn2 7= ZDIT  5/8

ASK FOR RESISTOR AND CAPACITOR COLOUR CODE
FREE WITH EVERY PURCHASE

High Stability Resistors W 5% 500 to 1M, 9d. Midget Ceramics 500 v., 9d-
Coax. Super Quality iin., 8d. yd. Plugs 9d. Sockets 8d. Siticon H.T. Rects.
250 v, 300 mA }in. x }in. 8/6. Contact Colled 250 v. 50 mA 6/8. 85 mA 8/6.
NEW TRANSISTORS BY MULLARD, OCIY9, OU26, OC6H, 25/-; OC44, OC45.
§/; OCTY, Bf«; OCTL, §f=; OCT2, 6f«; OUT2 Matched pair. 12/=; OC74, OUT5.
0C78, 7/8; OC81, 8/-; OC81 Matched pair, 12/-; 0, OCI71, 7/8.

VALVES MATCHED IN PAIRS
EL34 27/6, EL84, 15/-, N709 15/-, 6V6G 15/-, GBWE 14/ per pair. Push-
P

12in,

Puil O.P. Transformer for above 3/15Q 14/6, P. & P. I/5. 12in.
Speakers 30 24/6. Baker's "Selhurat™ 12in. 150 15W Stalwart 80/-.

8tereo Model £6.15.0.
SETS OF VALVES

DRI, DFIL, DAF9l, DL92 or DL, ... 10/8 ECH42,
DAFG, DLas. ..29/8 Efdl.
g H. 374 or XAG 19/6 FoH42
IRG, IT4. IR5, 384 or oo aeeoooogs oo 19/8 ' L4l
Postage and packing 6d. Over £1 post iree. C.0.b. 4~

BARGAIN OFFER!

AMPLIFIER. 3 watts. 2 valves, 6X4, ECL82. AC Mains,
Mounted on board with Bin. speaker, Pilot light and Tone
Control. £3.10.0 complete. Post 476,
! e——
CONNECTING WIRE.
our selection, 100ft., 4/-,
ELECTROSTATIC Tweeter LSH7S with diagram, only 276 each
SPEAKER CABINET. The HAYDON (17 x 15 x 8in.). Designed
to take a I2in. heavy duty speaker. Made of {in. wood. Ideal for
bass guitar. Covered with VYynide and VYynair in contrasung
colours. With strong carrying handle, 60/, post 7/6 extra.
SPEAKER suitable for above cabinet. R.T.C. 15 ohm I5 watts
Heavy duty 12in., £5, post 4/-,

STEREO Ronette S 106, 25/-,

CARTRIDGES, Monaural. Acos GP59-5 high output. [5f=. Aco:
GP65-1G medium output, 15/-, to fit most Garrard, Collaro or
B.S.R. pick-ups.

EARPIECES with cord and 3.5 mm. plug. Crystal, 4/-; 180 ohm:
magnetic, 6/6; 80 ohm 2.5 plug, 4/-.

HIGH RESISTANCE PHONES: 4,000 ohms. Chinese, 176 pair
TRANSISTOR ELECTROLYTICS: IuF, 2uF, 4uF, 5uF, BuF
16uF, 32uF, 50uF, [O0uF, all |5 volt, 13 each.

BARGAINS IN TRANSISTORS. The fatest Mullard M Series.
OC44M, two OC45M, OCBIDM. Two OC8IM matched pair
OA90 diode. Complete set, 2276, OC44, 3/6; OC45. 3/-; OC71.2'6;
OC72, 3!-; OAB8I, 2!3; GEC $6 Good AF General Purposes, 2/=
GET873 RF, 2/3.

McMICHAEL TELESCOPIC TV AERIAL. 23" extending
to 45”. Fitted with coaxial plug. Wil suit any set. ONLY 7'¢
MAKE your own light-sensitive switch: for parking lights. burg
lar alarms, model railways, door bells, window lights, etc.. etc
The Circuit, Mullard ORPI2 Light Cell, two transistors and
resistors, 25/ the Set.

TERMS: C.W.O.

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

(four minutes from Tooting Broadway Underground Station)

Stranded or Single. Various colours
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R.F. FIELD INDICATOR

RF.40. Designed ior eheck-
ing the radiation from a
trangformug antenna. The
sensitivity can be controlied
by adjustment of panel con-

§ trol, the autcuna

length or by in-

‘-\. creasing distance
\v’ from the radiator,
Freq. range 1-250
Mets, 20004 DlC.
Complete  as lllllsuﬂbcd with  instructions.
PRICE 88/6.
-
DM.614. 50K  DYNAMIC

SUPER SENSITIVE DESK
OR NECK MICROPHONE
Never before snch high quahity
at such low price. Complete
with lavalicr cord and desk
stand. Lightweight. PRICE
45/~ Complete iu prescntatiou
pack.

-

4-TRANS|STOR
PUSH-PULL
AUDIO
AMPLI-
FIER

Model .
EG.2004 A

Not a kit—a ready-
built miniature amplj
fier incorporating in-
put and output transformers, 4 transistors @ voit
battery enap cord (for Powert apeaker and voluine
control connection leada. The niost urefnd atnpli-
fier ever produced. Complete with full instroctions
and circuit diagram.  ldeai i making poweriul
transistor radios, tape recorders. baby alarims,
record plavers, intercom cte.  Must be beard to

b reciated.
e app :2/6

SIGNAL INJECTION PROBE 1TL.I
Push butlton aperation.
Ideal for making rapid
checks on radios, TV,

& e

PRICE
HAWAIIAN PORTABLE RECORD
PLAYER Model HN707

unique

Uses a
prek-up unit,
turntable and
-pevml speaker to
give amazing
volumae and  re-
production with-
ont the ure of
valves or tran-
sistors.  Battery
operated, plays
up to 12in. ree-
ords at 33!/, or
45 r.p.m. Rep-
arate fine apeed
and volume cons -
trols, 45 r.p.m. o 2P

adaptor and

stroboscope. Durable plastic cabinet fully water-
proof with carrving handle and record storage
compartment. Bize 9in. dia. x 3}in. deep. Weight

21b. 9 oz. £4_ | 9.6

SPECIAL OFFER
-

NOW ONLY
AUTOMATIC SOLDERING IRON
S

P

30 watt. First in the country tha( L
feeds solder automatically hisuy
one hand action, lightweight anl
extremely rohust, gives vou a third
hand.  Tipoand solder are replaced ot
the exact spot i, any eepinel
amount oi solder can o anteeaa’ ally
fed to the tip by wdinetable I ro

Standard A.C. maine,  Fully gnaranteed.

SPECIAL 1964 OFFER ONLY 39 /6

o 1
Fin e
# each cod.
# with
§ wuarantedd.

FANTASTIC BUY!

STEREO DYNAMIC MICROPHONE
MODEL SM.DI00

A truly revalutionary new atereo
dyuamic microphone, idear for
the tape recording and audio
enthnmast who has an exe 1or
quality atud value. Brief specitia
cation~Frequensy response 50-
15,000 cis.  Output mupedance:
S0K ohme, Bensitivity: —60d B,
Sige: 8fin. huch, Mike 21, dia.
Base 4iin. dia. Mike can be
rewnved from table sland
and used with floor stand

1 desired.  Supphed tom-
plete with table statd and
fott, of screened ead in
display carton.

Gns.

Price SAE i teatlet.

AR.13 UNIVERSAL TEST LEAD KIT
IN PLASTIC CASE

red and black

tong x . i,

Consists of 4%m,
plastic handle pm. prods with heavy dntv 37,
rubber leads with 5,000 v, breakdown iusidaton
terminating 2in, long x #in. dia. plastic £rip hanana
plugs. 3§ sets ot interchangeable terminals are
inchuded (spade lugs, phone tips, alligatar elips,
all slip directly on to banana piugs. I'LICE 9/8,

[rar——

9V BATTERY CHARGER AND AC
ELIMINATOR MODEL LA.6P

A “MUST” for every
Bave thoge hatteriea by
set direct from A,
maine.  Reactivate all
your old PP3 batteries,
Umit  contains neon
indicatar and  standard
batiery connections with
nedarly 2 aaide g jalos
leads amd  plug Al
suap cord for connectron
to set.

transistor set owner!
runumg  your transistor

NOW
ONLY

1976

With the
RA30
KADIO
AMPLIFIER

/n!w\7

ith trankistor radins. vaive radios.

s 24/6

DNesigned for nse v

car radins, amphtiers. whers quality reproduction of

ronmd 1< rcouncd. Plags mto varpece soitput sackot
vhe all mimature sets, The cabaet s limshed

» eathe, with contenporany toll faffes a1
Complere with 120t cxtension cond bt
mimiadute plugs, individnally cartonad and
ize: 8lin, v Rting diameter,

SA.80 INTEGRATED STEREO ¢
AMPLIFIER

NEW MODEL! incorporating
double wound transformer
4 x 4 watt. The perfect choice jor 8 low cont
-1t stereo system,  Dual pick-wp and tuner
1mputs. Tone enntrak. Independent  volume
emtrots. 15 ohm peaker ovutput.
supplied complete 101 anhy £9-10-0

SUBSTITUTION BOXES

Fally ralibrated  complete

with insuated leads. Nedel

OM.G RESISTANCE BOX

provides 2 standard vzlies
at 1 satt, 15 ohme
To 10 neg,

Price 37/8.

o
Pt |

Model OM.u LAPACI-
TANCE BOX provides
Satandard values o £
0001 to o annd at
BUK s oIt warking.
Price 29/8.
R TR W W

MINIATURE FORTABLE
TAPE RECORDER MODEL TC.601

% Fully transistorised.
+* Dual track.

A

¥ Combined
microphone/speaker,
* Size only 104" x 33" x 2%/,4".
Completely portable, seli-contained. full function
miuiature tape recorder utiliking advanced tran-
sistor ctreuitry with $-trausistor push-pull output
stage to give yon quality reproduction you would
only eapect trom units Lhree times the price.
Rimple control  or rewind stop/play back/record.
and variable volume control.  Attractive tan and
wold hugh impact poly -¥iyi case with transparent
smap-on plevig top enabling nust to be operated
with top 1n posit:an, Complete with duar pury ose
i rophone-speaker, 200 11, of fape. batterier and

ummui‘;)ﬂl;«glg £8.1 9.6
THIS MONTH’S SNIP !!

OPERATORS UNIT. Fantastic bar-
gain. Cutstanding value! As illustrated.
3'6. POST PAID.

JACK. SOCKET |

250 MFD
ELECTROLYTIC
CONDENSER.
LY

4 way
TELEPHONE
SOCKET ____

MIDGET METAL
RETAIL RECTIFIER

MAIL ORDERS TO: (DEPT. P), 32a COPTIC STREET, LONDON W.C.I.
CALLERS WELCOME AT: 8T TOTTENHAM COURT RD, LONDON W.I. MUS 9606
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THE R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER

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

*

* Ineorporating two 12in,

diameter speech coils,
at frequencies down to 25 e.pas.

* Dual Coue in second speaker reproduces frequencics up to 17,000 ¢.p.s,

* Heavily made eabinet of convenlent size 24 X 21 X I1Min. has an exceptionally attractive
covering in 1wo contrasting tones of Vynair,

* For 200-%

* Four jach socket input
of up to four instrument pick-ups< or microphones,

aml treble controts providing more than adequate ‘“Boost” or “‘Cut”,

VEL freqirency response throughout the audible range.

* Separate bass

* SUPERIOILTO U

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

instruments

MV, Lo S A.C. mains operation,

{ two indepeu

AT TWICE THE €O
Sene
OR D

39z Gns.

heavy duty 25-watt high qux (17.000 lines) loudspeakers with
Designed for efliciently handling rall output of amplifier

lent vol. controls for siimultaneous connection

.E. for leaflet.
TPONIT
payments of £3,8,11,

of £4.3.0 and 12
Carr, 17/6,

monthly

R. . JUNIOR GUITAR AMPLIFIE
5~wat,t, high quality ouLpuL Separate bass
and treble "cut” and ‘‘boost” controls.
Sensitivity 15 m.v. Two high impedance
inputs,  10in. loudspeaker.  Handsome.
strongly made cabinet (size 14 x 14 x 7in.
approx.) finished in complementmv shades
of Rexine/Tygan. 200-250 A.C. mains.
£8 19 6 Or DEPOSIT £1 and 9 monthly
" ) .JaYmencﬂ of ] Carr.7/6
LINEAR

TRE \I(ILU/PR]“\\I P, UNIT
Designed for introducing the Tremolo sffect
to any amplifiar which is htted with a
reserve power supply point tor smoothed
H.T. and 6.3 v. A.C. L.T. Thi> applies to
practically all amplifiers of our manufac-
ture, and to those of several other manu-
facturers. The unit plugs into power supply
point and any input socket ot amplifier.
Controls are Speed (freauency of interrup-
tions), Depth (for heavv or light effect).
\'olm;le mt,]d Switch. Thaee =ockets are tor
two Inputs :

W P! and Foot mLch 4 Gns.\

R.S.C SENIOR 15 WATT LEAD or
RHYTHM GUITAR AMPLIFIER

High-fidelity push-pull out-
put. Separate bass and
treble *‘cut” and “"boost™
gontrols, Twin separatelv
controlled input- s0 Lhat
two Instruments o1 “‘mike"”
and pick-up can he used at
the same time. Loud-
speaker 15 a heavv dutv
high fiux 12in. 20 watt
model with cast chassis,
Chassis 13 well made and
finished as Jumor Model
Size approx. 18 x 18 x B8in.

Only 18 Gns. Carr.

104-
Send S.ALE. for leaflet. Or DKPOSIT 37/9
and twelve monthly pavments of 31/6,

GLASGOW —

326 ARGYLE NTR

LONDON

2N EDGWARE ROAD
hree new branches opening in March

133 1 [H STRI

TRANSISTOR SALE. Mullard OC71 3/9,
0OC45 4/11. OC44 4/11, OC72 4/9. OC81 4/11.
0C171 8/9, Ediswan XAI0l 3/9, XBl02 3/9.
XAl12 3/8. XB113 3/8. XB104 3/8. XCI01A
3/9. Postage 6d. for up to 3 Transistors.

D.C. SUPPLY KIT, 12 v. 1 a consisting
of a partially drilled metal case, mains

tians., F.W. Bridge Rectifier. 2 luseholders
and ruses. Chsmge Direction switch. vari-
able Speed regulator and circuit. For

200-250 v mains. Suitable for Electric
Tralns. Limited number available at 29/11.

SELENIUM RECTIFIERS

F.W. BRIDGE 24 v. 2amp. 14/9
6/12v. la. 3/11 24 v.20amp. .. R9/9
6/12v. 2a. 6/11 H.T. TYPES H.W.
8/12v. 3a. , 9/9 150v. 0mA .. 3/9
6/12v. 4a. 12/3 250 v. 30 mA .. §/11
6/12v. 6a. 15/3 230v., 60 mA .. 4/11
6/12 v. 10 &. 26/ 250 v. 80mA .. 5/11
6/12v. 15 a. 359 250 v. 250 mA .. 11/9
CONTACT COOLED. 250 v. 75 mA, F.W.
(Bridge). 10/11. 250 v. 50 mA. F.W. (Bridge
8/11. H.W. 250 v. 60 mA. 5/11.

B1-Fi 10- (\:‘\ AT \\II’IIIII-J(_!(‘
Brand New (vlnp]r\re Are.
Units. £7 19 9 516,

Manufacturers' discontinued Model. Push-
Pull output. Latest high efliciency valves.
Dual <eparaw]\ controlled [nputs tor
‘Mike'. Separate Bass and Treble Controls.
High sensitivity. Output for 3 or 15 ohm
speaker. Guaranteed tested and in nerfect

working order.
26 Osmaston Road

DERBY 5.

Now open at

I

DR

FHIAVY 'Y LOUDNS

PEAKERS 1IN
E COVERED
Suitable lor Bass

AB TS, e BGI.
CGuitar. Speaker Unit

16in., High Flux.
1> ohms 30 watts. Cabinet size approx.
24 x 21 x 13in. Only 19¢ gns. Or Deposit

43/- and 12 monthly payments of 34/~

Tvpe BG3/2. Suitable Bass and lLead
Guitar. Two 121n. high flux 15 ohm 25 watt
speakers, one with atuminium speech coil

and dua} cone to provide smooth frequency
response from 25 to 17.000 c.p.s. Cabinet
size approx. 30 x 21 x i4in. Covered 1n two
contrasting tones of grev Vynair and
Rexine. Rating 50 watis. Only 29 gns,
U[l _l))oelposn £3.7.6 and 12 monthly payments

l, \IH- R k OVERED SPEAKER

lj blockboard construc-
Hou Verv atiractive two tone covering
ol Rexine and Venalr. Size 30 x 21 x 16in.
cut for 15in. (n 15 eaker or for two
12in, 11 @ - Depe 25/9 and 9 monthiv
payvments 25/9 Hize X 30 x 16in. cutl tor
o or 18in. speaker 13gns. or Deposit
30/14 nd & monthly pavments 30/4.
Smmn!e speakers d\&l]ahlP

FANMIE U (.\ A

LOUDNS AK1 15 P 133,
10 watts.  Total ﬂu 37a 00() lines. Ex-
15 ohm voice

tremely high sensitivity
Deposit 37/9 and

coil.  Only 18 #n~. or
12 monthly pavments 31/6

FANE EXTRA IHEAVY 0 SARER

1Bin.. 15 obms. 60 watte . diam.
Speech Coit. Total Fiux 375 lines.
High sensitivitv. ONLY 24 gus~. or Deposit
51/- and 12 monthly pavments ot 4279,
Send S A K. tor leafiet on 133 and 183,

R.S.C. B20 BASS GUITAR
AMPLIFIER

A highly efhicient unit incorporat-
ing a massive 15in. high flux loud-
speaker specially constructed to
withstand heaviest load condi-
tions. Rating 25 watts. Individual
bass and treble controls Rgive
ampie ‘‘boost” and “cut’. Two
high impedance jack socket in-
puts are séparately controlled.
All  controls are convenientlv
positioned in a recess an too of the
cabinet. Cabinet is of substantial
construction and attractively fin-
ished in two contrasting tones of
Rexine and Vynair. Size approx.
24 x 21 x 13in. Operamon from 200-
200 v, 50 c,p.s. A.C. mains.
Send S.A.E tor leaflet.
29l Gns Or Deposit £3.2.0 and 12
2 * monthly paymeats of 51/8.
Carr. 17/6.

GOV'T,

SMOOTIIING CIHIOKES,
200 mA, 35 ohms, Parmeko 8/9:
150 mA, 10 H, )0 ohms 9/9; 80 mA, 20

900 ohms 5/9: 120 mA. 12 H, 100 ohms 8/9}
50 mA. 50 H. 1,000 ohms 6/8; 100 mA, 10 H,
100 ohms 6/9; 60 mA, 5-10 H, 250 ohms 2/11.

COMPLETE POWER PACK KIT. 19/11
Consisting of Mains Trans.. Metal Recti-
fier. Double electrolytic, smoothing choke
chassis and circuit. For 200-250 v

mains. Output 250 v. 60 mA, 6.3 V. 2 a

R.8.C, POWER PACK. 39/,
metal case onlv 8 x 51 x 2in.
enamelied. For 200-250 v. A.C. mains.
Output at 4 pin plug and socket 250 v.
60 mA, [ullv smoothed and 6.5 v. 2 a. Suit-
able for power xequlremem,s of almost
any Pre-amp. or Radio Tuner.

Louvred
Stove

R.S.C. BABY ALARM or INTER-
COMDML KIT. Complete set of barts with
diagrams. etc. Housed in two polished

walnut fimished cabinets of &easlng
design. High sensitivity. For 200-250 v
A.C. mains, Fully isolated. Controllable
at both units. An intercomm. of this class
would normaliv cost £20-£30. Onlyv 89/8.
carr,

Af- o1 assembled ready for use g gns,

EX. GOVT. SELENIUM
RECTIFIERS I12v |15 AMP
(BRIDGE) F.W. ONLY

9/8

R s c {Manchester)
(1% ] ] a Ltd.

MAIL ORDERS to 54 Wellington Street, Leeds I.
Postage 2'9 extra under £2. 4'6 extra under £5. Trade Supplied. S.A.E. with all enquiries please.

Terms: C.W.0. or C.O.D. No C.O.D. under £1.

LEICESTER BIRMINGHAM SHEFFIELD HULL LIVERPQOL 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 Alhambra | (Market Street) (Mecca) Arcade

Half-day Snow Hill Station i Bldgs.) Sheffield ' Theatre) Bradford Manchester 2 | Briggate, Leeds

Thursday : No half-day Half-day Thursday Half-day Wednesday No half-day No half-day
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B R s c (Manchester)  MAIL ORDERS to 54 Wellington St, Leeds I, Terms: C.W.O. or C.0.D. No C.O.D. under £1.
U Ltd. Postage 2!9 extra under £2. 46 extra under £5. Trade Supplied. S.A.E. with all enquiries please.
LEICESTER BIRMINGHAM SHERFIELD 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 Alhambra (Market Street) (Mecca) Arcade
Half-day Snow Hill Station | Bldgs.) Sheffield Theatre) Bradford Manchester 2 Briggate, Leeds
Thursday | No half-day alf-day Thursday Half-day Wednesday No half-day No half-day
P.M. SPEAKERS. 10in. W.B. "Stentorian’ | 12in, 10 WATT lllGlI Ql’:\LITY
26 Osmaston -Road 30r 15 ohms type HF 1015 10 watts, hi-fdetlty TAKER

DERB

FANE HEAVY DUTY HI-FI SPEAKERS

2in. 15 ohms. Cast chassis. Exceptionally
robust 2in. diam. Voice Coll Assemblies.
5gns, 122/10A 20watt, 8 gns.

THE SPOT

22watt, Qg 22w 0 gns,
122117 25Watt 211, I7 (] 122/17A25 watt, £I" 7.6
15in. 15 ohms, Cast chassis. Exceptionally
robust 2in. diam. Voice Coil Assemblies.
152/12 20watt, 12 &ns. 152/12A 20watt, 13 gns.
152/14 27watt, 14 &ns. 152/14A 27watt. 15 gns.
152/17 35watt, 16 gns. 152/17A 35watt, 17 g&%

“A" indicates dual cone type, 30-17,
¢.p.s. Send S.A.E. for leaflets. Terms
available,

R.S.C. 30-WATT ULTRA LINEAR

HIGH FIDELITY AMPLIFIER Al0
A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. Tone
Control Stages. Certified performance
figures compare equally with most ex-
pensive amplifiers available. Hum level
70 dB d Frequency response +3
30-30,000 c/s. A specially designed section-
ally wound ultra linear output transformer
is used with 807 output valves. All com-
ponents are chosen for reliability. Six
valves are used EF85, EF86, ECC 07,
. Separate Bass and Treble Con-
trols are provided. Minimum input required
for full output is only 12 millivolts so that
NY KIND OF MICROPHONE OR
PICK-UP IS SUlTA LE. The unit is
designed for CLUBS SCHOOLS,
THEATRES, DANCE HALLS or OUT-
DOOR FUNCTIONS, etc. For use with
Electronic ORGAN, GUITAR, STRING
BASS, etc. For standard or long-playing
records OUTPUT SOCKET PROVIDES
L.T. and H.T. for RADIO FEEDER UNIT.
An extra input with assoclated vol. control
is provided so thar, two separate inputs such
as Gram and “'Mike’ can be mixed.
Amplifier operates on 200-250 v. 50 c¢/s. A.C.
Mains and has output for 3 and 15 ohm
speakers. Complete Kit of parts with fully
punched chassis and point-to-

II GI'IS point wiring diagrams and
o instructions. If required
Carr. 10/- perforated cover with carry-

ing handles can be supplied
for 18/9. The amplifier can be supplied, fac-
tory built with EL34 output valves and
12 months’ guarantee, for 14 g&ns. Send
S.A.E. for leaflet.
TERMS: DEPOSIT 33/9 and 9 monthly
payments of 33/9.
Suitable microphones and speakers avall-
able at competitive prices.

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

SUPERHET FEEDER UNIT. Design of
a high quality Radio Tuner (specially
suitable for use with our Amplifiers).
Delayed A.V./C. Controls are Tuning,
WICh. and Vol. Only 250 v. 15 mA. H.T. and
L.T. of 6.3 v, 1 amp, required from amplifier.
Size approx. 9 x 6 x 7in. high. Simple align-
Point-to-Point wiring

yPe. Recommended for use with our All
Ampllﬂer £4.7.8. 12in, R.A. 3 ohms 10 watts
(12,000 lines), 59/9.

TWEETERS. R.A. 3ohm, 25/9: 15 ohm. 25/9

R.A. 12in. DUAL CONE 3 ohm 8 watt
Speakers. Ideal for Stereo. Only 38/9 ea.

Jason FMTI V.H.F./F.M. Radio Tuner de-
sign, Total cost of parts including valves,
Tuning dial. Escutcheon, etc.. .8,

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

50 c/s. Output for 2-3 ohm speaker.
Mullard valves EZ80. EL84. Size
only 7x5x5%in. high. Guaranteed 12 months.
Only £5.19.8, Send S.A.E. for leaflet.
Terms: Debosit 22/8 and 5 monthly pay-
ments of 22/6.

In walnut veneered
cabinet. Gauss
12,000 lines. Speech
coil 3 ahms or 15
ohms. Only £4.19.8
Carr. 5/-. Terms:
Deposit 11/3 and

"ABINETS,
19 x 18 x 10in. Finish as above. Terms:
Deposit 17/9 and 9 monthly Payments of
17/9. Only £7.19.8, Carr. 8/6
For larger types see pr(‘u-(llm! rage.

LINEAR LG34 GRAM. AMPLIFIER.

High quality. Separate Bass and Treble

controls Handsome appearance. Com-

g]etely enclosed. Blacleold Frontplate
&ns,

R.S.C. 4-4 WATT A5 HIGH-GAIN AMPLIFIER

A

is used, H.T

home, smalt club, ete.
quired for full output so that it is suitable for use with
the latest high fidelity pick-up heads, in addition (n
all other types of pick-ups and practically all “mikes”

Separate Bass and Treble Controls are provided.
give fuil long-playing record equalisation.
negligible In-lnyzfﬂ dit down, 15 dB of Negative fec(llm('k
of 300 v.
available for the supply of a Radio Fm-der l‘nil. or
Tape-Deck pre-amplifier.

highly-sensitive 4-valve quality amplificr for the

Only 30 millivolts input is re-

These
Hum level is

63 v, 1.3 a. is

5 mA and 1.T. o

For A.C. mains input of 200-

230-250 v. 30 c¢/s. Output for 2-3 ohm speaker. Chassis is not alive. Kit is complete

in every detail and includes fully punched cha
Hammer finish and point-to-point ‘wiring diagrams anc
0, or assembled ready for use 25/-
deuoslt 22/8 and 5 monthly pay: mvnh of 22/6 for assembled

value at only £4.15.

(with baseblate) with Blue
nstruction: xcebtional
tra. Plus 3/6 carr.,, or
i unit.

GLASGOW

326 ARGYLE STREET

LONDON

238 EDGWARE ROAD
Three new branches opening in March

- EDINBURGH

133 LEITH STREET

THE SKYrOUR T.R.F. RECEIVER.
A design for a 3 valve long and medium
wave 200-250 v. A.C. Mains receiver with
selenlum rectifier. High gain H.F. stage
and low distortion detector. Valve line-up
6K7, SP61, 6V6G. Selectivity and quality
excellent. Simple to construct. Point-to-
Point wiring diagrams. instructions and
parts list 1/9, maximum building costs
£4.19.6, attractive walnut veneered
wood cabinet 12 x 6% x 5§in.

R.S.C. BASS REFLEX CABINETS,
JUNIOR MODEL. Specially designed
for W.B. HF1012 Speaker, but suitabie for
any good guality 10in. speaker. Acousti-
cally lined and ported. Polished walnut
veneer finish. Size 18 x 12 x 10in. Handsome
abpearance. Ensure superb reproduction
for only £3.19.8.

STANDARD MODEL.
12in speakers. Stze 20 x 15 x 13in. For
vertical or horizontal use, £5.19.8, Set
of legs with brass ferrules, 19/6.

R.S.C. JUNIOR HI-FI REPRODUCER.
The very latest Goodman Axiette 8 High
Fidelity loudspeaker (retailing at approx.
5 gns.) fitted in a specially designed Bass
Reflex cabinet size 12 x 18 x 10in. Acousti-
lined and ported and finished in
Matching im-

As above but for

cally
polished walnut veneer.

ment procedure.

diagrams, instructions and priced parts list E:dagczo}iss%%oms' 3 reduency

with illustrations, 2/6. Total building cost harl}x%llng Y wa(t:'tg.s}xcm?xﬁr 8 Gns.
£4.15.0. S.A.E. for leaflet. Laeal for Sterng, - Carr. 4f6.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

R.S.C. BATTERY TO MAINS
Typbe BM1. An all-dry battery
eliminator. Size 5} X 4} x 2in.
approx. Completely replaces
battery supplying 1.4 v. and
90 v. where A.C. mains 200-250
v. 50 ¢/s is available. Suitabi¢
for all battery nortable
receivers requiring 1.4 and
90 v. This includes low con-
sumption types. Complete
kit with diagrams, 39/9, or
ready to use, 46/6.

Type BM2. Size 8 x 5} x 2tin.
Supplies 120 v. 90 v, and 60 v.
40mA and 2v.0.4a. to 1 amp.
fully smoothed. Thereby
completely replacing both
]l . batteries and LJT. 2 v,

no(-lt'd to A.C. mains supply
200/500 v. 50 cfs. SUITABLE
FOR ALL BATTERY RE-
( EIVERS normally using

2 v. accumulators. Complete
kit of parts with diagrarms and Instructions,
49/9, or ready for use. 59/6,

MULTI-METER, CABY l\ll. Sensmvm
2,000 ohms per volt. A.C. 54/-.
A.10. Basic Meter Sensjtlvlby 155 micro-
amps A.C. and D.C. ranges £4.17.6. B.20.
Sensitivity up to 10,000 ohms per volt A.C.
and D.C., £6.10.0. 30,000 ohms ber volt,
with overload buzzer, £8.19.8.

R.S.C. CORNER CONSOLE CABINETS

Polished welnut

veneer finish. P.

ing design. JUNIOR

MODEL. Size 20x 11

x 8in. for 8 x 5in. or

10 x 6in. speakers.
NTAN-

speakers,
SENIOR
Size 30 x 20
for 12in.
Sudtable

systems below.
Only 7 gns.

AUDIOTRINE HI-FI SPEAKER SYS-
TEMS, Consisting of matched 121
12,000 line. 15 ohm high quality speaker;
cross-over unit (conmsisting of choke,
condenser, etc.) and Tweeter. The smooth
response and extended frequency range
ensure surprisingly realistic reproduction.
Standard 10 watt rating £4.19.9. Carr. 5/-.
Or Senior 15 watt, £6.19.9. Carr. 7/6.

AU l)l()Tl{l‘\F
EQUIPMENT
CABINE I‘S.
Size 36 x 15 X
18in. Beauttful
walnut veneer-
ed finish. Ele-
gant conteni~
porary design.
Robust con-
struction.
Uncut, remov-
ablebasehnard.
Depth  above
baseboard 531", Car &
Terms: Dep. 29/9, andethly pvmts. 28/9

Only 126 Ena,
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AUDIOTRINE HI FI TAPE RECORDER KIT 2§

EMBLED IN AN HOUR

REALISM AT INCREDIBLY LOW COST, CAN HIE ANSS
Incorporating the latesy Collaro Studio Tape Transcriptor.

Amplifier with negative feedback equalisation for each of 3 speeds. Flux P.

attractive two-tone polychrome finish. size 114 x 15 x 8¥in. high ahd circuit. Total cost if

}lndlvlcluauy approximately £40, Performance equal 1o units in the £60-£80 class. S.A.E. for leaflets.

'ERMS. Deposit £2,13.9 and 12 monthly pavmenlts of 44/-. Cash price if settled in

The Audiotrine High Quality Tape
M. Spedker, empty
Tape Spool. a Reel of Best Quality Tape and a Handsome Portable Carrying Cabinet with latest

1 GNS.
E Carr.
1718,

purchased
3 months

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A1l
PUSH-PULL ULTRA LINEAR
OUTPUT ‘BUILT-IN® TONE
CONTROL PRE-AMP STAGES

Two input sockets with associated controls
allow mixing of “‘mike” and gram.. as in Al0.
High Sensltlvit,v Includes 5 valves, ECC83
E ,'EL84, EL84, EZ81. High Quality sec-
clonally wound output transformer speclally
designed for Ultra Linear opera tion and reli-
able small_condensers urrent manufac-
ture. INDIVIDUAL CONTROLS FOR BASS
AND TRE . Frequency
response + 3 dB 30-30.000 ¢/s. Six negat,lve
feedback loops. Hum level 60 dB down. ONL,
23 millivolts INPUT required for FULL OUTPUT Suitable for use with all makes and
types of pick-ups and microphones. Comparable with the very best designs for STAN-
D. LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as
STRING BASS. LEAD OR RHYTHM (xUlTARb. etc,
OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a
RADIO FLEDLR UNIT. Size approx. 12x 9 x 7in, For A.C. mains 200-250 v. 50 ¢.p.s. Qutput
for 3 and 15 ochms speakers. Kit is complete to last nut. Chassis is fully punched, Full
nstructions and point-to-point wiring diagrams supplied. Only 8 Gns Carr.
(Or factory built 51/~ extra.) s 10/-.
I re%xlred louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
MBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send
S ‘A.E. for lllustrated leafiet detalling Cabinets, Speakers. Microphones, etc., with cash
and ¢ credit terms.
LlNPAR TAPE PRE-AMPLIFIER, Type LP/I, Switched Negatlve feedback
equalisation. Positions for Record liin., 3{in., 7{in. and Playback. EMS84 Recording
Level Indicator. Designed primarily as the link between a Collaro Tape Tran-
scribtor and a high fidelity ampflifier, but suitable for almost any Tape Deck.
Only ms, S.A.E. for leaflet.

Only 9 gns, S.A.E. for leaflet. e
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 guality output on

each channel (total 10 watts). Sensitivity is 50 milll-
volts., Suitable for all crystal stereo heads. Ganged
Bass and Treble Control give equal variation of “‘lift"

Y 3
PAIRS OF
SOLDERLED
JOINTS
PLUS
MAINS

R.S.C. GRAM. AMPLIFIER K T. 3

wattso/put .Negative feed back. Controls
Vol., Tone and Switch. Mains oberation
200-350 v. A.C. Fully isolated chassis.
Circuit, etc supplied. Only 39/9. Carr. 3/3.
HI-FI CRYSTAL PICK-UP HEADS.
(Carcrldges) Acos Standard replacement
for Garrard, B.S.R. and Collaro. 18/9.
Acos Stereo-Monaural. 28/9. Ronette
Stereo-Monaural 39/6. B.S.R. Stereo 39/8.
BRADMATIC RECORDING HEADS.
High Impedance Record/Playback 2%/~
Low Impedance Erase, 12/8.
MARRIOTT RECORDING HEADS.
Hieh Impedance, Record/Playback 16/~
Erase. 10/-.
RMS. Complete and with
latest Acos/hi-fi Turnover Cartridge 26/11.
CRYSTAL MICROPHONES. Hand t
NP119 14/9.‘ R.T.C. 19/9, Acoa Mic 40 5&3{
Acos Mic 45 29/9, Stick type Acos
39/9, BM3 with neck band and heavy table
stand 58/9. Lapel type 29/9.
COLLARO JUNIOR _4-speed Single
Player Unit and Crystal Pick-up with hi-f
Turnover head. Only .6,
B.S.R, UAM 4-8p’d AU TO-CBANGERS
with hi-fi turnover head. £6.19.8. Carr. 4/6.
GARRARD AUTO-SLIM 4-SPEED
AUTO-CHANGER with high fidelity
plck-up Latest model. For 200-250 v.
A.C, mains. £7.17.8. Carr. 4/6.
GARRARD ATé AUTO-SLIM DE-
LUXE 4-SPEED AUTOCHANGERS.
Turnover GCB head, for 200-260 v. A.Q.

(and cut‘l‘) lg’rt:wtlsion llsmmadevuior uﬁe nsps%‘glgg?’t. mains, £11.9.0.
monayra -watt ambplifier. alve line-ul GL3A MINIATURE 2-3 WATT GRAM
ECC83, EL84, EL84, EZ81. Outputs for 2-3 ohm speakers. | AMPLIFIER. For us;s with any single
Polnt-to-Point .wiring dlagrams and in- Gns, | or suto-change unit. Output for 2-3 chm
structions supplied. Send S.A.E. for leafiet * | speaker. For 250 v. A.C. malns, Bize
< e Full constructional details and price list 2/6. Carr, 10/-. | 111 x 2} x 2} in. Controls Vol. and Tone
Kit can be supplleu assembled and ready to use for 58/8 extra. with Switch. Only 598/6.

SENSATIONAL | RS<

STEREO OFFER

BATTERY CHARGING EQUIPMENT Guaranteed 12 months.
All for A.C. Mains 200-250v.,50 c/s.

BATTERY CHARGER KITS

?SSEME}[FD QSSENSBLED former, F.W. Bri Metal
A comblete set of parts ambs 6/12 v, 2 V. 2 ambs. | Rectifier, well ventllated steel
to construct & good 4 Gns. Fltted Am- Fitted Ammeter | case.  Fuses. Fuse-holders,
quality Stereo amplifier with an| meter and | and selector| Grommets. panels, Heavy Duty
undistorted output total 6 watts. varlable | plugfor 6 v. or|Clip circuft. Carr. 3/6 extra.
For A.C. mains input of 200-250 # charge ralge ,_12 v. Louvred gy,
Senslmvny 130 m.v. Ganged Vol se{ector. llso metal case fin-

Tone Controls. Preset balancel Se ecLon pzug Ished attractive
control.  Full instructions and| 1 for 6 v. or 12 v hammer _blue.
wiring dlagrams supplied. Stereo charging. Louvred steel case with stoved Fused. ready for
Plck -up Head 19/9 extra wlt,h above| §rey hammer finish. Fused and ready use with mainS | sive of Ammeter
only. for use with malns and outhPut 59/9 andoutputleads. [ g v, or 12 v. 4 amps. with

leads and battery clips. Carr., 4/6. 39/9 g/grr. Ammeter and variable

AEAVY DUTY CHARGER K, Terms: Deposit 12/- and 5 monthly | g/pyy §amp. charge rate selector...... 52/9
/12 v. 6 ampa., variable output. payments ol 12/~ Tess nllgtep L)

Consisting of Mains_ Transformer;
0-200-230-250 v.: F.W. (Bridege) Selen-

CHARGER KIT, 12 v. 141 AMP or 24 v. 7 AMP
230-250

(,IIAR(-ER AMMETERS
0-1.5 a., 0-4 a.. 0-7 a. 8/9 ea.

ium " Rectifier; Ammeter, Variable] Consisting of malns trans. 200- v. F.W. (Bridge) selen- | CHA SR KIT, 12v, 10 Am|
Charge Rate Selector Panels,| jum Rectifier. Ammeter, Fuses, Variable Resistor. Heavy th Rg'a[rll}ble 'ch;x:gle m&
Plugs. Fuses. Fuseholder and{ Steel Stove enamelled case and Circuit. Only £9.19.8. Carr. adjustment and amrmeter.
circuit, 59/9. Carr. 4/6. 15/-. Pleare state if 12 v. or 24 v. kit required. £4.19.8. Carr. 10/-.

FULLY

. MIDGET MAINS Prim: 200-

R.S.C. MAINS TRANSFORMERS (cu f¥A¥Fuen) JIRCET, MALNS Frigeries 2030 1
Interleaved ﬂnd lmprcgnnted. Prim- | FULLY SHROUDED (continued)— 950-0-250v. 60mA, 6.3v. 2a 1211

aries 200-230-25 50 efs. Screened | 425-0-425v. 200mA, 6.3v, 4a, C.T. & 38. 55/9 | Both above size 2§ x 2§ x 2Hn.
'lOP SHI{OUI)LD ‘DROP THROUGH 42;;0-(432%‘1 20011';A 6.3v. 4a, C. T 8.3v. 5 FILAMENT TRANSFORMERS
250-0-250v. T0mA, 6.3v. 23 0—5 63v 2a.. 17/9 T 2 All with 200-350v. c/s primaries 6.3v,
m%gv 1oom2' g;v %a, 6 3 1 ¥ 23" 1/9 3’%1#’8’1 %AA\EFBI:%"'QISSOV . 69/9 }2::78'"135/;}161 a‘f; 328'37/%./1%-4?33%6& 1;58:
250-0-259v. 100m A, 6.3v. v. 18 . ; 6.3v. 3a. 7 6.3v.
225050 8’%?,8"" }%mﬁ ggv 2536-&6,1, ol Mg%%et Battery Pentode 66:1 for 354, 46 lsz\v 01 aal.“r.:'ice. 1718.

~0-250v. mA, 6.3v. 4a. 3v. 32 25/9 1 Pen S ) 2 o . 100T NG CHOKES
Zosngy ioma oy Grhay o S0 small poiveqcnomp ot 1 1 48| ROSTIEAIGRE
303’}5"%0'31 310 Amplifler . 4. sa' 558 | Standard Pentode5.0000 toda L 1 5/ gg?,,";;\-lggpbggo N .
v. 48, V. o o f f ohma .

350-0-330v. 100M A, 6.9v. 4o, 05-6.3v. ia  B6/p | jansard Pentode7.0002 t038.. - 518 6omA’ 10H, 400 ohms
350-0-350v. 1501nA, 6.3v. 4a, 0-5-6.3v. 38 28/9 | pysh-Pull 8 watts, EL84, or 6V6 to g CHARGER TRA\NF()R\‘[ERQ
FULLY SHROUDED UP Rl(. H'T | ormatched to 150 9/9 | All_with 200-230-250v. w/s Primaries;
250-0-250v, 60mA. 6.3v. 2a, 0-5-6.3v Push-Pull 10-12 waLr,s to match 6V6 or 0-9-15v. 1ta, 12/9; 0-9-15v. 2a, 14/9; 0-9-15v.

Midget tyne 2} x 3 x 3in. 17711 | _EL84 to 354 to 150 " 19/9 | 38, 18/9; 0-9-15v. 5a. 19/9; 0--15v. Ga. 23/8:
250-0-230v. 100mA, 6.3v. 4a, 0-5-6, 3v.3a 27/9 | Following types for 3and 150 speakers: 0-9-15v. 8a. 28/8.
300-0-300v. 130mA, 6.3v. 48 5v. 3a 7/11 | Push-Pull 10-12 watts 6V6 or EL84 ., 18/9 | AUTO (Step up/Step down) TRANS.
300-0-300v. 130mA, 6.3v. 4a, C.T. 6.3v. Push-Pull 15-13 watts, 6L6, KT66 .+ 22/9 | 0-110/120-230/250v. 50-80 watts. 13/8;

1a. for Muliard Amplifier . 33/9 | Push-Pull Mullard 510 Ultra Linear .. 28/9 | 250 watts, 39/9; 150 watbs 27/9.

50-0-350v. 100mA 6.3v. 4a, 0-5-6.: v, Ba 27/11 Push-Pull 20 watts, sectionally wou.nd MICROPIIONE TRANSFORMERS
850-0-350v. 150mA. 8.3v. 4a, 0-5-6.3v. 3a.. 35/9 6L6, KT66, EL34. etc. .. 0o . 49/9 | 120: 1 bigh grade, Clamped 8/8.

www.americanradiohistorv.com



www.americanradiohistory.com

1130

PRACTICAL WIRELESS

April, 1964

ARMSTRONG AFI08AM/FM
RADIOGRAM CHASSIS

£21-4-0

{(carriage free)
PULL YHF BAND (l7-uo Meis). aad

MAINS TRAIS!OBIERS 200 250 v,

Posiage 2. each transformer.
STANDARD, 230-0-350. 30 w4, 6.3 v. 3.0 &
upped 4w 4 a. Recutier 6.0 v, 1 a, 3 v,

3

AL

2 s o 4 v. 23, 22/8, ditto, 35 a0 . 29/6
MINIATURE 200 v. 20 wA. - 10/8
MIDGET, 220 v. 45 mA 6.3 v.2a . 15/8

» 260-0-260, 45 mA, 6.3 v, ! a. 1776

$TD. 260-0-250, 65 mA, 63 v. 3.5 ., 17/6
HEATER TRANS. 6.3 v. 14 & __ o0 k]
Ditto, tapped 1.4, 2, s 43,837, 8/6
d Dl“o vec. 6.3 v, 4 10/6
unrosn Low VOLTAGE. 2 amp.

6, 8, 9, 10, 12, 15, 18, 24, 30 v.. 22/6

Au&o TRANGFORMER, 150 w. L esle
115, 200, 230, 250 v. 300 w. .. 828
IULLARD “510" Mains Transtormer 38/8

PARMEKD MAINS TRANSFORMER. Made tor
special cantract, the ratings can sately be
doubled. Guaranteed 2 years, Irimary 0-110-
210-230-260 v. R.T. 300-0-300 v. 50 ma. L.1.
6.3 v, Le awp, Bize 4 1 3 1 3 m. 1778

NTERVALVE TRANSFORMERS. 5.3:1 or 5:
0.2. TRANSFORMERS, Heavy Duty, 5/6,
ratio, 7/8. Multiratio heavy dutv push-pull, 10 w.,
15/0 Battery4/6, sub mm 5/9.

10 w. O.F, watching tra 12/8.

L.F, CHOKES 15/10H., 60155 mA 5/-' 10H., 85 maA.
; 10H., 130

wA. 14/=,

'

BAKERS SELHURST
LOUDSPEAKERS

12in, Bake:, low. Stalwart
3 or 1% ohms, 43-15.000

12in. De Luze 15w,
17,000 c.p.s.- 9 gns.
12iu. Base 25w. 20-18,000
c.p.8 12 gns.
15in. Auditorium, 35w. Bass 20 cips. 0 12 ke/s
[deal Bass Guirar, 18 gne,

Portable enctosures for l2in.

LOUDSPEAKERS P.M. 3 QHM. 24 3. .4, biug

7 x 4in., 15/8; 6iin. Rola, 18/6; 8in. Plesses, 17/6;

9 r Gin., 8 1 Bm. 81/-' 10 = Gin.. B2/8; 1Vin. Kols,
80/-; Iuin.

STENTORIAN Hl"lml 10in. 3 to 16 obuns, 10w, 87/6

"Htalwart” £3 each

3in. HF81Y, 72/-; Tweerer Ti59, 80/-; Crom-over
X 3000, 30/-.
EXTENSION SPEAKER CABINETS. diu.. 15/6;

Biin., 18/8; 3in., 18/6; 10iv.. 9/6: 12in., 60/-.

C.RT. BOOSTER TRANSFOR MERS
[or heater cathode short circuit, or
tubes with talling emission. Full
instructions supplied, mains tnput.
Typr A aptional 35 and 50% Boost
2. or 4v.

or 6.3v. or IO 8v. or 12.8y
State voltage required. PRICE 10[6

TWIN GANG TUNING CONDENSERS. 565 pF.
miniature lin. = L}in. * 1%in., 10/~; 500 pF Standard
with trimmers, §/-; midget, 7/6; with irimmers, 8/-.
500 pF slow motion tuning, standard or midget, 8/-.
Transistor gang 208 + 176 pF with trimmers, 10/6.
ALL 3 gapg 500 pF, 17/-, SINGLE 365 pF, 7/6.
SINGLE 1v pF, 5 pF, 50 pF, 75 pF, 100 gF 160 p¥,
5/6, solid dielectric 100, 300, 500 pt. 8/
CONDENSERS. New stock. 0.0ul
Toa, §/6; ntto, 20 kV 8/8; 0.1 uud..
Tubular 300 v. 0.001 to V.05 mid, N
k 1.3

SILVER MICA CONDENSERS. 109% 3 pF to 500 p¥,
8d.; sU0 pF to 3,000 pF, lfe. Clore toleiauce
(+1 pF) 2.2 pF w 47 pF, 1/-, Ditto 1° 0 50 p¥.
to 815 p¥, 1/=; 1.000 pF to 5,600 pF. 1/9.

kl,le. SI(;I\AL GENERATOR
10/8. y made with valve 185,
l’uthb’f alLLZI x 4¢ x 1in. One resistor
to chanpge, full instructions supplied.
Battery 8/6. 68V +11V. Detalls Free.

Write for free literatue. TINNED COPPER WIRE 16 to 22 .xwe., ilb., 3/,
= EXAMEL COPPER WIRE Is-u2, 2/9; U4-5u. 3/6;
New Boxed VALVES #-day Guaramtee | 32-40. 4/8; D.C.C. 2K 42 36 awg. Yoz, 3/8.
oz . 6ETG  bj- EBSI 4/~ PCF82  8/- ) oY) TGS "
Ukt WleEke  MIERCA siipoiss 1om LF, TRANSFORMERS 7/6 pair
186 0/-[6L6G  8/-|KBOS1 8/-/POL84 10/- 4685 X/s §lug Tuning Ministure €an, 2 x 1 x lin.
1T4 3-(6N7TM  b/- EBFS0  9/<|PL81 10/ | | Hish Q and food andwidth. Data shoets.
aX2 ¢/-[6Q7G  6/- ECH43 9/ ;Y l.l- Standsrd sise Woyrad 10/6 pair.
w4 4-[p8N7 /- FCHS1 8/ 33 5/
3V4 7;. 6V6a 5;. ECLR% .‘. PY8&0 7}. FULL WAVE BRIDGE SELENIUM RECTIFIER
Q4 Ti-|8X4 B/-|ECL33 16/-{PY81 8/- |3, 68 or 12 v- 1& amp,, 8 t. 2 2, 11{3; 4 »., 17/0
EF85 j-{PY88 118 CHARGER T ANSFORMERS. 'l‘lppcd input 200/
EFsé 10/-aP4l 3~ | WO v, for chmlll at 2, 6 or 12 v., 1} amps.. m’ /8
RF3¢ j-|8P6L. 3/~ |  amps., 19/6; 4 amps., 22/8, Ci cuit el
EL33 j=l U2 7j-1 4 AMP CAR BATTERY CHARGER with am-
BL84 J-{UBCAL 8/~ | metet, Leads, Fuse Case, etc., for 6 v. or 12 v.. 69/9.
R A
K )= ] - a
EED \Ccust o , BOOKS tist SAE
RZ80 - UCLBY 19/- loyc Book of ¢ rystal Sets, .. 218
EZ81 4. UCLSS 18- W.W." Radio Valve Data. /-
H 10/-|UF89 9= igh Fidetity Speaker Enciosure 5/-
HYE2A §f=|UL4L 9/ alve and TV Tube I,aun»l»nu . 9/6
KT33C 3)-]UY&l - ‘l‘V Fault Finding 5(-
T76 -lvYss - Muliard Ampiifier Madual, . L. 8le
MUI4 1-(UU9 2= Radio Valve Guide, Books i, 2, 3,
POC8s. 8/-|VRiZO 7/- T4°r.5. o g Pyt 5/-.91%
B i ransistor Superhe ece vors aa U
rore e L Practicnl 'Radio lnside Ou . 318
NE FAMOUS Master Colour Code Chart. . 1/8
ELECTROLYTICS MAK| Iransistor Controlied Models .. /8
CAY TYPES . Principles of Colour TV 8/-
1/388Y /- 50/360V /8 860V - »- aternational itadio Stations .. 2/8
3350V 100/28¥ 3/- 168/4507° 8/~
ey ey o lciay 14| | 4 TRANSISTOR PUSH-PULL AUDIO
si4bov assoofrav  3). LSLI0E0Y TR “siacsx13xin.  AMPLIFIER
16/460V 3{-)1,600/13V 3/~ 32+32/306Y  Bf- A ready built mimiature push-pull smplifier with
92400V 3/9 5,000/6V 8- 324+ 32/460V o/ ﬁiﬂvlar and output crnmizrmlern, 4 transistors,
- eal for use with record piayers, intercowns.
:I/:; 1!2 :I:‘m:v :;: ;’::ﬁ;ﬁ?{{mv;’. BABY ALARMSi ete, Con‘xpléu with iull
1 il .
ST  8/-116+ 16,4007 473 16471203507 1178 | | prige AT J6 g puciione A S 151,
SO/50V  8/-1323+32/850V 48 /100 +200/276V 1N/¢
SRLASCOPIC CHBOME ARRIALL 1%, extesdisg LSHRADIOGRALIICIASSIS
o 43 in., 8/8 ee. -
Bande 1. 11, lll. IIIC. NA! P’LUQ. /-
LBAD nm'r 8/, OCKEYS, 1/-
OUTLEYT BO. (Burtace nr nm), 4[- ea.
nulm'rwuvmnyc 8d. 80 or 300 ohsna.
TWIX ICRERN 1.,

ED par yd. 80 ohms only.
Wirewound Bxt. lnner Oonirel, 1860 3/-. 350 /8.
WIRE-WOUYD POTS. 3 WATT.
1Y Types, All nluo- % 10 ohms to 35 K., 3/ ea,

ERS, Ceramie. 30, 50, 7¢ pF., 9d.:
150 DF., llﬁ, 250 p¥., l[C 500 pF., 750 pF., lli

TV etc. TRINMBR, 1000 pF. with knob, 2/-,
RESISTORS. Preferred valnes. 10 ohms to 10 mieg.,
'n“-,i'.,“ 1w, 81w, 8d:2w, 14
(L w., 1%, '8)-,  Preferred values
100 w 10 me¢ Ditto 5% 100 to 22 meg., 9,
BRIMISTORS, OZ1, 3/8; CZ2, 8/6; (73, 1/6.

do L I (3

BIEWRVEK 0w, . 9o oo ao 3/~
ohm

Velume Controk’ m};ﬁ“fyﬁ?ﬁf

wn;‘dllf‘ ::d‘::': Stn‘-gec:h core

5 K ebma to 3 Meg. 'v '"““""

ki ¥-; DP, & Idnl ﬁﬂu.nu.

Reree L/810/8,5.. 1008 | ko7 om 3871 [§ yd

THEEE WAVEBANDS
8. W, 16 m.-—30 m.

FIVE VALVES
LATEST MULLARD
ECH#], EF39. EBCE1,
ELRS, EZNQ

uonth Guarantee.
. "00/‘}50 v. 4-way Switch: Short-Medium,
Long/Gram, Fertite Aerial A.V.C. and Nega-
tive feedback, # ohm outpur, 5 watts. Glass
disl, horizontsl wording, size 13in. 1 4in.
Aligned and calibrated. Isolated Ubassis, size
134in. x 9in. high x §}in. deep,

£9,15.6  Csrr. & ins. 4/6.

WAVECHARGE SWITCHES

3 p. 4-way 2 water Iom( spindle . 8/t
B -way of ! p, i-way loug -plmlle 3/6
4 -way or 4 p. 3-way long spindle 316
3 -way or 1 p. 12.way long spindle 3/6

“‘l\e('hnnn- “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 waler switch, §/8.
2 wafer swlr,ch 12/6: 3 wafer switch, 16/-:
additional walers up to 12, 3/6 each extia;
Toggle switches, s.p., 2/-: d.p., 3/6.
d.p.d.t., 4/-, Min. Snde d.p.d.t.. 348,

CRYSTAL MIKE INSERTS, g/¢ .
High output. Size 1in. dia. x }in.
ACOS MIC, 14, insert 1lin. dia. x ¢in., 8/6

ACos 3’-I I)E LUXE ST l(,l\ \Ill\l‘ 35/-

S Qi Y STICK M l\
TELE, 'll(l\l‘l ’l‘ APE MIK
GUIFAR CONTACT \III\L ........

LAaO. 8d. BlZA CRT, /3.
and ., 0 and 7 pin, 1/-
\IOULDF‘D Mazdn and mr, oct., 8d.: BiG,
B8A, B8, BOA. 8d. BTG with can, 1/8 BIA
with can, 1/9. Ceramlc EF50. B7G. BOA,
Int. ect., /-, B7G, B9A cans, 1/- each Valve
vlugs BTG, BQA int. octal, 8/3,

HIGH GAIN TV PRE-AMPLIFIERS
B.B.C. Bands 1 to 5. Gatn 18dB.
ECC84’ valve. Kit price 28/6 or 49/6
with power pack. Details 8d. IPC
valves il preferred). Coils only 9/6.
BAND 111 I'T.A,—Same prices,
Tunable channels 8 vo 13. Gain 17dB.
Circuit and coils only, 9/6.

v al\ euolders.

THE ORIGINAL

RADIO COMPONENT

Our written gu:
NEwW CO\H’O\L\T LAST

arantee wnh nery purchase

Bu< 133 or 68 pass door
S.R. Station Seihurst
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PRACTICAL WIRELESS

‘1

THE “INSTANT” BULK TAPE

ERASER .AND RECORDING HEAD

DEMAGNETIZER

280/250 v. A.C.

35/-

Leafiet S.A.E.

PLASTIC RECORDING TAPE

Double Play 1m. reel, 2,4001t. 42/-| Spare
e, reel, 1,2001t. 25/ | Plastic

Tin. reel, 1,8007t. $2/6 g
S¥n. reel, 1,200t 17/8 18
5in. reel, 900ft. 15/8
7in. reel, 1,2001t. 17/6 | 53in.
Sin, reel. 600ft. 11/8 | 7in.

“EASISPLICE” Tape Splicer 5/~

Losg Play 3in.

Standard 2/-

2/8

. CRYSTAL SET BOOKLET,

1/-.
CRYSTAL DIODE G.E.C. 2/-, GEX34, 4/-. OABL, 8/-,
pr.

ER. Fiuid squirt spout, 4/ tin.

E!GH RESISTANCE PHONES. 4,000 ohms, 15/~
OVING COLL PHONES. 100 ohms, 10/-,
!WINH _GLEAN]

i 4
-%6+1 TRANSISTOR RADIO
MEDIUM AND LONG WAVE KIT
¥irst class .components to make a 6
transistor 2 waveband superhet chasdis.
Ideal for portable or table radio. All
parts including BVA transistors, ferrite
aerial, with car aerial coil, printed
circuit. 8tin x 2!1n., but L)xCL.UDI.NG

gpeaker and cab ine ST
hms, x -
St 1716, ., 15/8: £4.5.0

BULGIN PLUGE AND

4/8. Grundi
JACK PLUGS, n%
3-pin, 3/6; Phono lug-, 1/-
ALADDIN FORI
0.8in. FORMERS, 59370r8caxu IVl or 2
#y. X 2}in.. or #ln. 3q. ¥ 14in,, 2,
8LOW MOTION DRIVES. 6:1. 4/8.
!01.011 IRON. 25W, 204V or 230V, 24,
TEX SUB-MIN. IRON.

Bocketa 8d.

1/18in. Paxolin Paneis, 10 x 8in., 2/-,

Miniature Contact Cooled Rectifiers,

250¥ 50mA. 7/6: 250V 60mA, 8/6: &mv 85m

9/8, selenium  Reect.. 300V A, 5f-
ete., ShHicon \uh Min. Rectifiers,
250 450mA. 10/- K3I ., 800V, 5mA., B/-.
RM4, RM5, 14A100, 14A116 10/- each. FC31 20/~
Colls Wearite * 9 'pe 3/- each.
Osmor Midget pe. adj dust core,
from 4/- each, All ranges List 8,A.E.
Teletron D.W.R. L. au ed. T.R.F
with reaction, 4/-. wave » 316,

verrite Aerials, M.. s/9- M, and L 12/6.

Oamor Ferrite Rod Aerlalq. L. an
tor transistor circuits, 10/- e

Ferrlte Rods, 8 x tin.. 6xi1n b x‘!,, in., 3/=.

Chokes, 2/8. Osmor Q(‘

'l‘
Repnnco DRR2, 4/68. D

Serewdriver. 5in.. 8d. Test Prods, 2/9,

Neoside Trimming Tool, 1/9.
Neon Malns Tester Screwdriver, 5/-.

Muiticore Solder, 4d. yd. Dispenser, 2/8.

74, Do, 4/3; PT e Ploa e 070,
P74, 3. 3-pin, 5 4. 6-pin, 6/6.
JAOES." English open clrcuits 2/8. Closed crcuit,
g t.ype 3-pln 1[8. Grundig lead jack 3/6.

, 8/=; Bereened, 4/-; Grundig,

MERS and cores, ﬂn 84,; {in., 104.
2, fin.

/-
15w 200 or 240v., 29/G.
ﬂE.IlCH STAND for above 12/6. Bpares in Stock.

8/9.
K. Colls, AJHF, 7/-1D§h‘. HAX, 3/6.

Aluminium Chassis, 18 s.w.g. Plain,
undrilled. 4 sides, riveted corners,
tattice fixing holes, 24in. sides, 7 x 4in.,
4/8: 9 x Tin.. 5/9; 11 x Tin., 6/9: 13 x 9in.,

8/6; 14 x 1lin., 10/6; 15 x ldin.. 12/8.
Aluminium Panelc. 18 s w.g., 12x 12in.,
4/6' M x In. 4/-

310 x 7in..

SPECIALISTS

C.0.D. 2~ extra.

P.P. charge 1/~

T AMPLIFIERS
K THROUGH

B.S.R. 2 Lrack

H.S. R,
deek
Collaro Studio
tape deck £10.10.0

Pre-amp. £8.8.0
Collaro 2 track
Pre-amp. £8.8.0

LOMI‘Ll' TE RECORDING W PLAY-
ACK A\ll'l,ll"lFRb

2 track u.s.n.

amplifier £8.8.0

| umplmer £11.11.0

MAINS DROPPERS. Midget adjustabie aliders
0.3A. 1,000 obms, 8f~; 0.2A, 1200 ohms, 8/-;
0.15A, 1,500 ohms. 8/-; 0.1A, 2,000 ohms, 8/-,

MIKE TRANSFORMERS, 50-1, 3/9.

P.V.C. Covered Wire, smgle or stranded, 2d. vd.
Sleeving, 1 or 2 mm., 24.; 4 mm., ; 86 mm., 5d. yd
SPEAKER-FRET. Gold, Maroon or Green Cloth
17 x 26in., bf-; 25 x 35in., 10/- Tygan, various colour
52n. wide trom 104- ft.; 26im, wide trom Bf= ft.
Samples 1/-. Expanded Metal, Gold, 12 x 12in., 8/~
Panel mounting fuse holder, 2/-. Fuses 1}in, G Dm.A-
5A, 62, Insulated side cutters, 8[6. Bib Stripper, 3/6)

RADIO AND TELEVISION SPARES

All leading makes. voiume controls,
ete., line output transformers, ete.
B. V. A. valves (current and obsolete

Send S.A.E. for quotation.

WEYRAD

COILS AND TRANSFORMERS FOR

2-WAVE 6-TRANSISTOR PRINTED

CIRCUIT AND FERRITE AERIAL.

Long and Medium aerial—RA2W 6in. rod

208pF tuning, with car aerial coil 12/8

1st and 2nd L.F, P50/2CC. 470kc/s Illllsm.
5

dia. by 1in. 7 each
3rd I.F, P50/3CC -

types).

Spare Cores 8d.
Driver Transformer—LFDT4 /8
Wavechange Silde Swlt.ch d. D d.t. 3/8
Printed Circuit—PCAl, Size 2% x 8iin.
Ready drilled and [

ﬁrlut.ed
Volume Control. 5 4/6
35 ochm Speakers, 34in., 15/6; 5in., 17/8;
7 x 41in., 21/-

Tuning Gang with trimmers 10/8
6 Mullard Transistors and 42/8
Constructor’s Booklet 2/«
3 ohm O.P. Trans. O.P.T\1 10/8
NhW MULLAKD TRANSIQIORG

18/~ 2 918, OC81D 7/6, OC81 7/6,
OC44 8/9, 0045 816,/ 0C171 10/6, AFll'T 9/6.
suh Miniature Condensers.

.1/3,1,2,4,5,8, 62530501(X)mFd
15 volt 2/8 ea. Transistor Holders. 1/3,

SINCLAIR *“SLIMLINE” RADIO

Med, wave kit, 2 t.ra.nsistors. 2 diodes,

earphone. ferrite aerial. Cabinet
3 x 1§ x ¢in. 49/8, batt. 3/6.

BUILD YOUR OWN
RECORD. PLAYER
FROM £9.19.6 .

AND
SAVE ]
POUNDS! &2

4 Speed Autochange or ﬁmzle Player
units supplied with Brand New 2-tone
de luxe Portable Cabinets 17x15x8Hn.
Strong carrying handle, gilt finish
clips and hinges. As used by Famous
Make for 20gns. models.

with 7 x 4in, high fiux lbudspeaker
and 3 watt 2 valve UY85, UCLS2 2.
stage amplifier ready bnm on metal
chassis 12 x 3 x 2iin. Quality 3 ohm
output transformer, ow bum Jevel
circunit. Volume and Tone contmls.
3-core safety mains lead. Al {
fit together perfectiy. Special m-
structlons enable assembly in
minutes, only 5 wires te join! 12-
month written guaranteé. Availabie
separately or package degls as below.
AUTOCHANGER K1T§ COMPLETE (as lbOvé)
B.S.R. Monnreh £11.10.0 P.P. 6/6
Garrard 212.18.0 P.P. 5/6
SINGLE PLAYER KITS Comp;tlen(:l above

EM.IL Junior .. P.P. 5/6
E.M.1. Auto stop/atert . £11,6.0 P.P. 5/¢
OR BEPARATELY ..

Cabinet with board 14 x 13in,
cut out ‘to your cholce £3.9.6 P.P. 3¢

Amplifier with 7 x 4in. speaker 9.17.‘ P.P. Ne
AUTOCH%{GEB&

Axmmu/- Stareo from S/6.

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

READY BUlLT. WIRED AND TESTED

0 V. Valves ECL¥ and
qnallty output. Mullard
tone circu outrols: bass hoost, treble
and volume. Separate engraved front
panel with de luxe finish. Quality mains
transformer. Stove enamelled chassis
size 6in. X 3in. x 3in. Bargain Price £4.19.6
Details S.ALE,

v Performs agreeably well” (The Gramophone)

WEST CROYDON

Telephone: THO 1665
(Ezport welcome. Send remiltance,
and exira postage, no C.0.0.)

Ready cut-
out motor board 14xX13in. Front baffie

£5.10.6 P.P. 4/6.

B.S.R. UA15/18 .. . W176P.P.4/6
o garrnrd Autoslim e R12.6P.P. 46
E.M.I nuw stop/start ., #6.5.0 P.P. 488
E.M.I. Junior .. .o #3.7.6-P.P. 318
TRANSCRIPTION UMITS
Garrard . £15.15.0 P.P. 8f |
Philips AG1016 .. . £12.5.0 P.P, 8,
Garrard AT6 .. .. $.0300 rr. B
BAEGAIN .
B.S.R. Autochsnge UALS R
Btereo/Mono .. .. SL100P.F. 48
PYST i ./‘

tor LP/STD. Re: ;
Mounting boards 121 x Blin.

BARGAIN SINGLE PLAYER EI7 £00/250 v. &0,

£51suw:

ARDENTE TRANSISTOR TRANSFOREERS

D3035, 7.3 CT:1 Push-Pull to 3 ohms for OC78,° 11~

D3034, 1.74:1 C.T. Push-Pull Driver for.
D3058. 11.5:1 Output to 3 obma lar OC78,

D167, 18.2:1 Olnplll to 3 ohms loc D078,

D239, 4.5:1 Driver, fin. T #in. x hm

D240, 8.5:1 Driver, Jio. ¥ §in, ¥ §in. - n

ocz: 11'-

lll

3

ARDEXTE TRANSISTOR VOLUME OONTROL3

V(1545 5K with switeh dia.,, .8in.;
DEAF AID EARPIECE, Xfal or magnedls, L
SUB.-MIN. JACK and PLUG e

o3
13

MINIATURE PANEL METERS

size mn. sq. Precision jewelled bear-
ings, ?

29, aceuracy, slivered dials, bisek

numerais  and fine poaters, . zero
adjustment serew on frant of meter.
0-1mA .. 278 0-WuA ... 89/@
0-h mA ., 27/8 0500 A .. 82/6
0-300V .. 27/8 *'S” Metep ..

88/«

CABY MULTIMETER M.1L

0-1200 v. A.C. ID C., ohms .0-1001{, etc.. Ws
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NEW, Revised, Enlorged Edition!

RADIO. TELEVISION &
ELEGTRIGAL REPAIRS

AMAZING 'KNOW HOW' BOOK
Brings You RIGHT UP TO DATE !

JUST OFF THE PRESS—this essential hapdbook for the enthusiast,
handyman or protessional repairer 15 packed with detailed information
and ecasy-to-follow instructions on how to servige radio and TV sets

276

serms;

HUNDREDS OF NEW ILLUSTRATIONS!

and the use of modern tes: gear. from simple meters t0 compiex oscillo-

5§76 pages. Over 470 iliustrations.
Special De Luxe Fdition, superbly bound in leathercloth, 50/-, o2 on emsy -
13/- down and 3 monthly insiaiments of 14/~ (55/-),

(ncluding  all-iransisior and U.H.F,
poAVGE:s domestic appliances of every kind.
xopns.  Also provides praotical
installation work,
ILLUSTRATIONS

PRACTICAL WIRELESS

.cireuits), audio equipment and
Shows every siep in tauh tracing

guidance on bousehold elecuical
Mammoth value—

REVISED

CONTENTS COVER LATEST TECHNICAL DEYELOPMENTS !

U.H.F. TELEVISION

Here are basic circuits and tull instructions to
enable vou 10 service modern sets—get pertect
625-line reception.

Getting the best from
RADIO AND TV SETS

How t0o make adjustannls and repairs in order
10 gel (be Dbest possible performance from
any set.

All you need to know about
DOMESTIC INSTALLATIONS

Learn from these belpfut
pages how 1o carry out modi-
fications and extensions—
with efficiency and safeiy!
Complete guidance on light-
ng and pOWET C"slllls
practical wmnt work, safery
regulations, cables, earihing.
tuses, etc.

Also  Fluorescent Lighting,
Thermostats and Time
Switches.

WATER HEATING

All you should know about
the  arious  types of
water hearers ahd how to
install them and keep ther
i perfect working order.

How to service: FIRES
and SPACE HEATERS.
HOW TO

MAINTAIN AND
REPAIR DOMESTIC APPLIANCES

From irons toasters, hair “driers, ewc.. 0
cookers, washing ‘machines’ and refrigerarors.
Also covers the repait and rewinding of
small wortors.’

SPECIAL SECTION ON
COLOUR TELEVISION

Explains cleariy and concisely |he principles of
prospeuwe colour-
transmission sysiems.

nano
PELEVISION

\I '\l._'h
EALETHL AN
PRI

TRACKING DOWN
TROUBLE

* This grand book is invaluable vor
wracing faults in radio and 1
seis (both valve and mmsmor

circuits).  Deals fully with 1ools
and bench work—skows how v
make the best use ot test instru-
wments.  Tells everything vou
want to know—I{rgm how a¢
carry out preliminary s w
how 1o align tuned circuita.

Servicing DOMESTIC
AUDIO EQUIPMENT

How 10 locate and raciify 1aulis
in hi-fi equipment (mon9 or
siere0). record players, wipe
recorders, erc.

ACT NOW!

Simply complete form, indicating
method of;a) inent preferred, and
post in g 24d. stamped. unseale
envelope. OHRr uppliss in the
L.K. and Eire only. Hwry!
Make sure of your copy. ’

a SEND NO MONEY NOw!

ONE GREAT VOLUME covers:

1 To: Dept. E.B.35, Odbams Book: Ltd., Basted, Sevesoaks.

Current, Yoltage and Resistance. Coils, Capacitors and Tuning.
Valves, Tubes and Transistors. Radio Components. Receiver
Design Principles. Transistor-Radio Circuits.  Valve-Radio
Circuits. Valve-Television Circuits.  Transistor-Television
Cir:uils Colouanovmon Systems. Audio Amplifier Circuits.
Audio Equip t and Gramoph . Tape Recorders. Radio
and Television Aerials. Tools and Banch Work. Test Instruments
and Their Use. Fault Tracing and Circuit Testing. Alignment of
Tuned Circuits. Television Fault Tracing. Inlerference Sup-
pression. Domestic Power Supply Circuits. Electrical Wiring
Work. Fluorescent Lighting. Thermostats and Time Switches.
Motor Repair and Rewinding. Small Appliances. Space- and
Water-Heaters. Electric Cookers. Washing. Drying and ironing
Machines. Eleccric Refrigarators. Suction Cleaners and Floor
Polishers.

WITHOUT OBLIGATION reserve me *‘Radio. Television

and Electricsl Repairs’’ -and sond Special Invoice with
“Full Sacistaction or No Charge'” Guarantee.

Tick method of pavmen: preferred: CASH [) TERMS (3
BLOCK (FITERS DELOW

Full Postal .
ADDRFSS ..........c0...

JE B33 April "4
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Edutorlai and Advertisement’
Offices:
'PRACTICAL WIRELESS

George Newnes Ltd., Tower House,

Southampton Street, W.C.2.
© George Newnes Ltd, 1964
Phoe: Temple Bar 4363

Telegrams: Newnes, Rand, London
Regustered at the G.P.O. for transe
mission by Canadian Magazine Post

SUBSCRIPTION RATES
including postage for one year
To any part of the world £1.9.0

SN IR\

Editorial ...

Round the World of Wn-eless

Trimming Tool Set

The Art of Alignment

SimpleTransmittersfor Nodel
Control I e It

The Multitone

On Your \Navelength 1152 =
Alignment Aid ... .. 1155 =
The Hitlingdon Radmgram .. 1160 =
Versatile Tremolo Unit 1165 =
The *“Junior” Crystal + | Lo N3 =
A Medium Wave TRF Receiver 1177 =
Books Reviewed 14821 =
Test Gear Accessories 185 =
This *}”" Business 1189
Club News e 1197
Simple Bass Boost Clrcunt! ... 1198
Trade News 1202
Letters to the Editor ... 1205

The Editor will be pleased to consider
articles o1 a practical nature,  Such
articies should be written on one side
of the paper only, and should contain
the name and address of the sender.
Whilst the Editor does no! hold himsell
responsile.  jor 5 manuscripls, every
effort whl te ‘mdle 1o return fhem i a
stamped and addressed envelope s
enclesed, . -All correspondence intended
for the Edior should be addressed.
The Editcr, PRACTICAL WIRELESS,
George Newnes, Ltd,. Tower
Southamptos  Streer, London,
Duwino to the rapid proavess in
designs of wireless apparatus and (o
our eflorts to keep readers in fouch
with the latest developments, we qive
no warranty that upparatus descrived
in our columns 18 not the subjct o0f

letters patent.
Copuright in  all ‘drawings, vhoto-
graphs and  articles  published m
PRACTICAL  WIRELESS s specifically
reserved  throuchoul the countries
signatory to the Berne Convention and
the U.S.A. Reproductions or imilations
of any of these are therefore expressly
forbidden. PRACTICAL WIRELESS
incorporates

-‘.llllllllllllllIIINII||||IllllllllIllIIlllllllllllllllllllllllE

“Amateur Wireless,"

~Practical Wireless -

.
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Right Tool for the Job "
OTHING oﬂends the enthusiast more than a séarred
l spindle, a burred screw, a broken iron-dust. lumng cote
or a ‘Turk’s- head bundle of twisted wires in plage of
a soldered connection.

Yet it is the emhusnasl the home handyman, the amal¢ur
expenmemer who is the worst offender. Ask any fu,lJ tlmé
service engineer!

"It would be easy to answer that the reason is a ]ack sof
proper facilities, or the high cost of tools. Easy,-but not
entirely accurate, What are the proper facilities, the correct
instruments, the right tools for the job? The true enthusiast
would answer that there is not a task beyond the scope of
the kitchen table, a few basic items of test gear, a few well-
chosen tools and an adequate file of back numbers of
PracricaL WIRELESS and Practical Television. }

Very often, the home-built chassis is spoiled because a few-
shillings have been begrudged in the purchase of the necessary-
tools. The tool-kit need not be elaborate: a few screw-drivets,
good pliers. electrician’s and radio types, side or top-cutters,
large and small Phillips screw-drivers and a selection of span-
ners form the basis of the “hardware department”. Desirable
extras are: a small hammer, hacksaws, files, drills taps and

bench-vise. And, most important for the radio enthuslasl
a good, instrument-type soldering iron.

What has been left out? Quite a lot, we hear readers pro--
testing. Each has his personal hobby-horse. But there ‘is
one glaring omission from our list—the tools that nowadays
are almost indispensable. Those elusive plastic necessities,
the trimming tools. A good set of these saves hours of
filing away at knitting needles or cursing over cores despoiled
by a clumsy grub-screw driver.’

The- problem is—where to obtain a set of lools at a reason-
able price? Full-time engmeers regard as a wise investment
the commercially marketed “tuning kit”. But our, home
enthusiast begrudges spending a couple of pounds for the
sake of one or two tools that may be employed very in-
frequently. So he is faced with the prospect of a cracked
core, jammed in its former. the victim of a makeshift tool.*

Despite the arguments advanced by ‘many radio servic€-

men. the amateur enthusiast is no fool. A regular reader
of PRACTICAL WIRELFSS i$ suﬁiuiemlv well-informed to know
when and how to adjlm his recelver In these days-of mass-
production, sets in the “popular’™ bracket have pre-tuned coils,
and only the most perfunctory spot-checks are made before:
they leave the factory. And cores do shake loose occasion-,
ally—not- surprising if one considers the vibration set up'
by the Mersev beat or the full blast and bellow of Wagner.,

A touch of adjustment helns in these cases. And the con-
structor can hardlv finish his job without recourse to the,
trimming tool Which is whv the PRACTICAL WIRELESS:
trimming tools should be worth much more  than thelr
intrinsic value to the home enthusiast.
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QOur next iscue dated May will be publisied >n Aprii 7th
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P.W. FILM SHOW A’ SELL-OUT

“ ITH readers from as far away as Southamplon and Coalville

among the audience. the 1964 PRacTicaL WIRELESS Film Show
(held on January 31st) must have had the highest ever attendance
tigures for this annual event. There was hardly a seat vacant when
the first part of the programme-—an illustrated talk by Mr, I
Nicholson, of Mullard Limited. on colour and u.h.t. tefevision—

An attenuve Quuience ac tne Practical YWireiess rim Snow iistens to

mmmemcd at Westminster’s Caxton Hall, where all the P.W. Film

Mr. . Nichoison of Muliard,

Shows have been held. Un-
doubtedly. it. was this first topic
which ‘prompted more people
than ever 1o write for tickets and,
as always, Mr, Nicholson’s talk
proved 10 be of great interest and
vitlue,

In the chair this year was the
Editor of. PrRacTIcAL WIRELESS,
Mr. W. N. Stevens. Although
present at last year's show, this
wus the first occasior® on which
Mr. Stevens has addressed an
audienge of his readers.

After an interval for refresh-
ments. the audience returned to
the hall 10 see a film supplied by
Mullard Limited on the. use and

applications of ultrasonics. The
meeting  ended with _a short
question  and answer session

when Mr. Nicholdon replied 1o
queries put forward by members
of the audience, mostly on the
subject of colour and u.h.f. TV.

?E’q'uipment' Transmits Ship’s Data Automatically

FPYHE  Marconi International

Marine - Company Limited
+has recently received an order
«“from_ Shell International Marine
Limited, for twelve sea-borne
“installations of newly developed
“equipment which automatically
transmits " hull and engine per-
formance data from ships any-
where in.the world to a central
-receiver. The order also includes
s duplicate receiving terminal, to
supplement the one which has
heen. id experimenta} use for a
number of months with
wansmitting  installations

trial.
on .

board two of the Shell Company
tankers.

The system. which demands
exceptional accuracy of trans-
mission to combat interference,
noise and fading, was developed
by the Marconi Marine Company
in  collaboration  with  Shell
engineers. Data are transmitted
from the ship in a special code
provided by Marconi Autospec
error correcting equipment fed
with ordinary teleprinter signals.

The high frequency transmis-
sions are received at either the
G.P.O. station at Bearley, War-
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wickshire, or at the- Dutch
P.T.T. station at Scheveningen.
From here the signals travel by
land line to the Shell central
offices in London where detection
is achieved in telegraph equip-
ment, after which the Autospec
terminal equipment provides the
error cortection. The . output is
next passed through teleprinter
machinery to produce a punched
tape similar to that presented to
the Autospec on board the ship.
A computer then processes the
tape which contains. the required
data.
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New Tube “Sees”in Dark -

NEW ‘electronic ‘tube which

‘can: “see” in the dark, has
been, announced by EMI Elec-
tromics Limited. This tube 1s the
first four-stage cascade image
intensifier to be made available
commercially .and the two ver-
sions ‘being marketed are the type
9694 and type 95692.

“With - the .ability to multiply
the strength of the available
light.a _million times, these tubes
achieve important improvements

1964

over existing image- intensifiers, -

and-will find -applications in the
armed services as a means of
night vision and-in the fields of
nuclear and.atomic physics. .

PRACTICAL " WIRELESS 1135

-GARIBBEAN GDMMUNIGA TIONS PROJECT

IDOR some. years, wireless -communications between the islands of
the Eastern ' Caribbean.and the- rest of the world have. been
supplied by.a.limited number of h.f. radio channels. Recently, . how-
ever, Cable and Wireless (West Indies) Limited, :have announced

i thelr participation in a project:to establish a multi-channe] tropos-

pheric scatter and ‘microwave system:which, together with existing
links and submarine telephone cables, .will provide improved: and
increased communications between -the! mdlwdual*xxslands :and’ the
North-American. continent.

‘A troposphenc scatter system-has:been:in:use:between Trinidad
and Barbados since 1961: when:a- number.of other.inter-island links
in the Leeward and Windward:Islands:wererdlso. 1naugurated and-it
is these links.which Cable and' Wiréless (WI)-Limited now propose
to integrate in their new system. One -of. the main completely’' new
links to -be established will be a tropospheric. Scatter system between
Barbados and Anugua, and on both these islands the. mstallatlour of
equipment will require extensive building.

To link this integrated  system with the-United States, an. 80-
channel submarine telephone cable is to be laid between - the

" Gold Plating Improves Transistors

THE Bédford firm. of Texas, Instruments Limited manufactures.a
-wide range of semlconductor devices for a variety of uses:in the

islands of - Antigna and St.
Thomas, as from this latter
isfTand there ' extends another

telephone cable (128 .channels) to
Florida. The Antigua—St. “Thomas

v

elet:tromcs industry, and for some time- now has mcorporated a form

of "gold plating in'_the manufaéturing protesses to increase ‘the

reliability- of ‘their transistors.-etc. This is-because gold has.a, number
of special properties which give it advamages over ‘other-substanceés

traditionally  used. Some texas transwtors, for-example, . have. an.

internal plating of 24 carat. gold
which ‘effectively withstands the
acid etching solution used during
their- manufacture. The gold is
presented to the component parts
of the transistors to be plated in
the form of a solution called
PMD 63 acid gold. which has
been developed by '"PMD Chemi-
cals-Limited’of Coventry.

These gold-deposits. which can -

be as thin as’ 20 micro- inches,
also:reduce the risk of lmpurmes
being transferred to the semicon-
ductor wafers: an important con-
sideration in transistor tech-
nology.

Plessey acqunres

S. African firm
THE ‘share capital-of the Instru-

ment: Manufacturing Corpor- |

ation of South Africa Limited,
has been acquired by the Plessey
Company Limited. This was
announced recently by Mr. A, E.
Underwood, the Chairman and
Managing - Director of Plessey
Overseas. Limited.
The;.Instrument Manufacturing
Corporauon had prev1ously been
agsociated  with  the Group,
makmg Plessey communications
equipment under licence,
also. with the South African
Council for.Scientific- and Indus-
trial . Research in the develop-
ment of electronic surveying
equipment. .

and

o ‘

Recordmg Conference -
-to be held at:l.E.E.

: 1OR the ﬁrst time, .the recently

cqtabhshcd -United* Kingdom
and .Eire Section of the Eurgpean
Region: of the Institute ;of Electri- -
cal :and Elect’romcs Engmeers
(see-Round: the: World: of , , Wire-
less, December 1963).is spongor-
mg an mternanonal conference,

“be: “held " n -London . at
the‘ Institution; - of Electrical
Engmeem The: Internatiomal Con-
ference on?'Magnetic ' Recording

‘is also sponsored by the' LLE.E.

and the. British Institution ‘of
Radio "Engineers, and in a,]omt
statement issued by . the - three
official bodies, it is provisionally
announced that the conference
will be divided into audio
recording, viden recording, digi-
tal applications, analogue appli-
cations, recording . media . and .
general problems.”

Synopses of papers. were. in-
vited' from foréign authors- as’
well as. from the U.K. for the
conference. ‘which -will be held
during the week beginning 6th
July, 1964. As part of the con-
ference, a technical exhibition. of
dmplays relevant - to. the subject
of the conference is to-be,staged
at the LEE.
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cable. will be owned jointly by
Cable-and Wireless (WI)-Limitéd
and-the American Telephone.and
Telegraph. -Company,. and " to
complete. the - link to-the smain-
land,’ the - British company. will

‘ negotmte the - purchase ;of rights

~the American-owned ‘St
Thomas—-Flcmda icable. -

-Inter.< islarid s~ commumcauons
using the new mstallauons should
be: ‘possible ‘by-June-*1965+and
during the latter half of.the'same

- year. the telephone. cables: which
- will bring’ the«West Indies, into

better ‘contact: with. the Common-
wealth and t'the: -whole.” of-. the
world shou]d be: operauena] &

New Relay Station: for
Northern Areland "

-.NORTHERN IRFLANDS mw

BC transmitting station ‘néar
Enmskxllen was brought into
service on Monday, - 24th “Feb-
ruary. This relay station will
bring: v.h.f.- radio - and- channel-§
television' to 48;000 people-in’ Co.
Fermanagh and- South-West :Co.
Tyrone who previously were out
of range of these- BBC services.
Also improved reception for.a
further 40,000 living in the fringe
areas. of the.Divis and:London~
derry- stations will result-from-the
introduction -of this new - trans-

‘mitter.

The three Band 11 radlo pro-
grammes are the Northeérn Ire-
land Home Service, The Light
Programme and The Third Pro-
gramme/Network Three. which
are “transmitted on :93.3Mc/s,
88.9Mc/s and 91. lMc/s ‘Tespec-
tively.
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THE PRACTICAL WIRELESS
Trimming
Tool
Set

A USEFUL AID
FOR THE AMATEUR
CONSTRUCTOR

more often made than bought. In an
emergency, one ransacks Granny’s workbox
for plastic knitting needles, or sharpens a match-
stick, or breathes a prayer and resorts 1o the grub-
screw driver. .
This is usually because the need for alignment
is comparatively rare, and toolkits that contain a
comprehensive set of trimming tools are expensive.
This month’s free offer of a set of plastic rimming

TRIMMING tools are the sort of equipment

PRACTICAL . WIRELESS

April, 1964

tlattened shank, usually of brass, which is ysed to
move g ferrite core in the coil-of many radios and
television turrets. Again, the thick sbank affords
a firm grip. ’ o

No. 2 -has a thin blade with long shank, of
dimensions similar to the blade of No. 1, Pyrpose
of the long shunk is to insert through a recessed
former, where No. 1 would not reach, An example
15 the oscillator tuning core of a television, winer
unit. No. 1 should be used where possible to make
final adjustments. ’ S B p

The wide blade of No: 2 fits mica and cerathic
trimmers, ferrite pot-cores and slotted . hex-aut
compression trimmers. It should not-be used bs a
screw-driver, for obvious reasons, .

No. 3 is a double-ended hexagon trimmer.
Tuning slugs with. hexagon-shapéd holes that go
right through the slug are in common use. It is
convenient to adjust the two cores of a transfors
mer from the same end af, the screening can. .
The short-shanked end, adjusts the nearer slug:
the long shanked end is inserted through the upper
slug without disturbing its position, inserted in the
lower slug, which can then be adjusted indepen-
dently. The diameter of the long shank allows it te
rotate in the hexagonal bore of the uppér slug,

No. 4 is a pair of plastic tweezers—invaliable
when working in the confined space of a small set.
The upper end is finished in a substantial * plug”,
which has its use in-pushing coil turns or formers
on ferrite rods, where a metallic blade -is
impractical, -

This illustration
shows each of
the trimming
tools in detail,

tools should be more than welcome. .

The tools are designed to fit the majority of
tuning devices in current use. The material from
which they are made is a plastic with sufficient
elasticity 10 prevent chipping and premature wear,
and is hard enough to make firm contact with slots
and apertures of the slugs and screws to “which
they are applied. )

No. 1 has a short blade at the lower end and a
slot at the top. The short blade is suitable for the
majority of iron dust cores employed in radio and
television  receivers, (excepting transistorised
radios). The thick shank offers an adequate -gri
for controlled adjustment over a small arc. '

The slotted end is suitable for turning the

No. 5 has a fine, narrow blade at the lewer gnd
for thé adjustment of slotted cores widély: used in
transistorised radios. The slots are...generslly
carried through the core, and the corregt method
of adjustment is to idsert the trimming too! as far
as possible before turniang, to reduce torsion. - .

The hook at the other end of the tool is-useful
for dressing leads, hoiding tuning cords, and testitig

wire-end conngctions.

Other uses will undoubtedly be found_for this
set of flve tools in its vest-pocket wallet, by -our
ingenious readers. When we discover ‘Granny. has
borrowed the hooked tool to .do- up _her Bbuiton
booxs,l we shall know the wheel has“tprned full
circle i R . > 8

Y L, VN0
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“The ART of ALIGNMENT

of a radio receiver needs three things: (a) a ..

THE successful alignment of the tuned circuits

reliable signal source, (b) trustworthy trimming
tools'and (c) an intelligent assessment of the means
and methods of carrying out the job.

The first two requirements are easy. If a signal
generator 'is not available a suitable signal source
is provided by the simple receiver alignment aid
described on page 1155.
is fulfilled by the handy pack of trimming tools
presented with this issue of PRACTICAL WIRELESS.

The second requirement -

This articlé is an attempt to provide the third .

requirement with an accent on practice.

A commercial receiver may be assumed to have
its tuned circuits adjusted to or at least within
working tolerances of the correct frequency.
Indiscriminate  adiustment  of  tuning
trimmers,- coils, etc., is not to be recommended.
But by a logical approach to alignment and

calibration many small improvements can often.

. be made.

The home-built receiver is a different matter.
Beginning with the assumption that all the circuits
are completely out of tune but that the set is
working—that a noise of some sort can be
produced from the loudspeaker—we can * pull
the circuits into tune without recourse to the
elaborate test instruments that we would like to
have but cannot afford.

Audio Output

We start at the audio frequency stages of the
receiver. We are not concerned here with the
quality of the signal except indirectly. For our
present purpose it is enough to make sure that the
audio stages are working by injecting an a.f. signal
at a point-immediately following the detector and
hearing a note through the loudspeaker or phones.

The usual injection point, for convenience, is
across the outer two terminals of the volume
control. To avoid hum it is desirable to connect

the screened or earthy lead of .the signal
generator (“alignment aid™ to the earthv
connection -of the potentiometer, which will

normally be the left-hand tag viewed from rear.
. The live input should be isolated with a capacitor
of about 0-1aF.

In the case of a.c./d.c. apparatus it is advisable
to check that the chassis is returned to neutral
before connecting the generator. Furthermore, an
isolating canacitor should -be used in the earthy
lead from the signal generator as well as in the
live lead.

The sound we now hear from the loudspeaker,
a 400 or 1,000c/s note, for example, is sufficient

slugs., -

BY H. W. HELLYER

for most rough alignment tests. But if sensitivity
assessment is to be carried out, or more precise
tuning, it is necessary to provide a visual indication.

The ear is notoriously inefficient in detecting
loudness variations; a change in sound intensity
of about 1dB is about the smallest we can identify.

Sensitivity

The sensitivity figure given for a radio is
generally understood to mean the input r.f
voltage, with standard modulation (30% at 400c/s,
amplitude modulated), required to produce a
standard audio output. The snag is that the
so-called standard audio output may vary widely
from maker to maker. Usual standards are: For
sets developing up to 1W, 50mW; for sets upwards
of 1W, 500mW. (Car radios usually have a IW
standard.)

Where the sensitivity is simply quoted as seo
many microvolts this i1s understood to denote a
50mW output. A different method of expression
is *. . . decibels below 1V > or, referring to input
power. *. .. decibels below 1ImW?". In
addition the term * field strength input” may be
met and this is used to define, for convenience,
the sensitivity of receivers using loop or ferrite
rod aerials.

A meter connected across the secondary of the
output transformer is the usual convenient method
of indicating output changes.

If the meter is used in place of the loudspeaker
a substitute load should be provided to prevent
damage to the output transformer (as R in Fig. lak.
This should be a wire-wound resistor of sutficient
wattage to dissipate the audio power at full output
and of equivalent resistance to the impedance of
the loudspeaker it replaces.

The output meter could be an ordinary a.c
voltmeter with a full-scale deflection of up to 5V.
More precise instruments do not concern us here.
The a.c. ranges of a multimeter are not intended
for accurate measurement of voltages at frequen-
cies above 50 to 100 cycles.

An alternative method of measuring output is to
read the anode current of the output valve. This
can be done directly by inserting the meter in the
anode lead or indirectly by using a meter with
smaller fs.d. and a shunt, or by measuring the
voltage across the cathode bias resistor.

The indications, where these means are
employed, will rise as the maximum output is
approached. A rising indication is obtained when
measuring current consumed by a transistorised
receiver—a useful method of registering output.
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A rising indication can also be obtained across
the detector load, and alignment can be carried
eut with an unmodulated signal using this method.

An unmodulated signal will produce an accurate
indication of varying current in a controlled if.
stage as a.g.c. voltage varies. One advantage of
the connection of a voltmeter at the screen grid
of a controlled stage is that the meter reading dips
as resonance approaches. Points of connection are
shown in Fig. 2

i.F. Alignment

General practice nowadays is for intermediate
frequencies to be 470kc/s. Some older sets may
bave if.s of 455 or 465kc/s, and a number of
receivers more than 15 years old used a 110kc/s
intermediate frequency.

The exact frequency cam be ascertained by
injecting a signal across the final i.f. transformer
primary. Damp the secondary with a resistor of
about 470kQ. Full r.f. input is then * forced
through ** and the generator tuned until an output
peak is obtained. Then the transformer primary
tuning is adjusted slightly, the generator frequency
setting “rocked ” (i.e. swung a little above and
below the normal setting) and adjustment con-
tinued until the maximum possible response is
obtained,

With a little patience it is possible to determine
the exact point of resonance this way.

. Next render the local oscillator inoperative by
. short-circuiting the appropriate section of the
’ungcd tuning capacitor. First check whether d.c.
1s present at this point. If o use a capacitor as a

. shuat instead of of a direct short-circuit: suggested
value O-1uF.
Remove the damping from thc i.f. transformer,
Output transformar
e ot

e
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ﬁ
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k
"3

]

+
1

A

‘\gg
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0-25V
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© () 2%
Fig. 11 Indication of audio output level. (a) across

secondary of output transformer. (b) Measuring anode
. ewrrent, directly and indirectly. (c) Measuring current
consumption of a transisterised radio.
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set the generator to the correct if. as determined
and adjust from back to front of receiver (i.e. final
i.f.  secondary, primary, lirst f. secondary,
primary)

Always keep the volume control at maximum
and the input level of the signal down to reduce
the possibility of overloading occurring and the
a.g.c. from coming into operation, which would
dampen the effect of peaking at resonance. Where
stagger-tuned or over-coupled i.fs are used, as on
some s.w. sets, refer to the maker's instructions
for frequency settings and for any special
procedure to adopt.

In some transistor sets the i.f. transformers have
a single slug. Muny of these slugs are small and
casily damaged. Where the slot extends through
the core use the appropriate tool. inserted carefully
to bear on the full area of the walls of the slot.
If a slug cracks it can be removed without damage
to coil or former by chipping the brittle materiul
out with a sharp point such as a scriber.

HT.+

J +/
o T ANt
Fig. 2: Signal level in a controlled if. stage. Using a

c.w. Input, measuring anode and screen grid current,
test for dip. Using modulated signal at higher level,
a.v.c. voltage becomes more positive.

[t is more .difficult to remedy the error of
cracking or burring the slot of a conventional slug.
Better sometimes to remove its accompanying slug
and withdraw the broken core through the coil
former. In dire emergencv a couple of drops of |
oil run down the former helps to release the
scarred core. and can softeén elastic sealing enough
to allow a grub screw driver to do the rest.

Where cores are waxed first insert a grub screw
driver in the slot—making sure you have chosen
a size that fits—then apply heat to the blade with
a :oldering‘ iron until the wax begins to soften.
then unscrew the care a turn genily.

The plastic tool should then be reinserted for
final adjustments. In the case of slugs with
hexagonholes a suitable Allen key may be used
in the same way. Never attempi 10 adjust one of
these hollow cores with an ordinary screwdriver
blade.
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R.F. Alignment

Before starting any r.f. alignment ensure that
the tuniog pointer is correctly set.  Check that
with the tuning gang at maximum (vanes fully
meshed) the -pointer lines up with the low
frequency (long wavelength) end of the scale and
with the gang fully open with the h.f. (short wave-
léngth) end. If the pointer does not line up adjust
it at one extreme end. Then leave it strictly alone!

T he straight set: Except where band-pass circuits
are involved the principle of t.r.f. alignment is as
for r.f. alignment of a superhet (see below).
circuits  of

The

tuned the demodulator stage are

Fig. 3: A dummy aerial unit. The coil L1 consists of 40
turns of 28s.w.g. enamelled wire wound over lin. of a
Lin. diameter plastic rod. The unit should be enclosed in
) a metal can.

trimmed near the high-frequency end of the band.
The r.f. tuned circuits are then adjusted for
maximum output with correct calibration noted.
Any low-trequency adjustment is made by slightly
bending the split vanes of the tuning rotor or by
adjusting the cores of the inductors if these arc
permeability tuned. Then final adjustments at the
h.f. end are repeated. Adjust m.w. before lL.w. as
a general rule (depending on circuits).

2000— Actual +
uncorrected .
e
Frequency . N
O ” Ideal
oscillator o’ kg Corrected
Ld —_
1500, xT
o
o
03 s
\
& o
[N
1000 gl
[ Effect of
K3 padder or
Frequency * inductance
of RE
soo circuits
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Ferrite
rod

7.
Fig. 5: Typical transistor receiver frequency changer.
TCl is a common trimmer, across the oscilldtor section
of the ganged capacitor. TC2, plus a fixed capacitor, is
switched across the circuit for l.w. reception. - The. coil
is tuned by a common core.

Where a ferrite rod aerial is employéd, as in the
majority of transistorised portables, it is. .only
necessary to couple the output from the signal
generator loosely to the aerial coils. = . . |

For this purpose a coupling coil should be made
by winding 20 to 30 turns of 22s.w.g. enamelled
wire on a 3in. diameter former. This. coil is
connected to the signal generator
leads and then placed close to
the rod aerial. The positioning of

h the coupling coil may have to be
Pid varied until the right amount of
coupling is achieved.

Uncorrected
.
.

Exact procedure to be followed

depends upon the eircuit, and

Effect tracking points are stipulated-hy
of the manufacturer. Very often

trimmers long-wave tuning is effected by
adding  capacity across  the

medium wave circuits and adding
inductance in series: this means

Anguiar rotation of ganged capacitor
(a)

Fig. 4: Necessity for padding and trimming. (a) Rate of change of frequency
and of angle of rotor of tuning capacitor is not equal for both r.f. and
oscillator circuits. (b) Adding parallel and series capacitance modifies the
Alternative method consists of forming blades of oscillator

tracking error.
' rotor diff erently from r.f. (ganged) rotor.

The superhet: Having tuned the if. transformers
for maximum remaove the short-circuit from the
local oscillator and apply signal generator input
to the aerial and earth sockets via a suitable
dummy aerial.

Note.—The construction of a dummy aerial unit
was described in " Test Gear Accessories”
(February -issue of PracricaL WIRELESS). The
circuit is reproduced here as Fig. 3.

Frequency — k A
(b) aligned first.

that m.w. circuits should be

General method when in doubt
is to tune to the high-frequency
end of the medium ~wave “hand,
say at 1.500kc/s (200. metres),
adjust oscillator trimmer, advanc
ing the screw until the first peak
is tuned. then tune to 600kc/s (500 meires) and
adjust the coil core or series padder capacitor,
rocking the gang slightly for optinuny results.” -

Retunc at the high-frequency end and recheck
again at the low-frequency end. Then switch to
long wave and adjust the oscillator trimmer either
at the 200kc/s position of ‘the Light Programme,
for best reception, or at the higher end of the
band. '
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Fig. 6: Typical valve frequency changer. Separate

bottom-coupled coils are used and the capacitors C1, C2
provide effective series capacitance for long-wave tuning.

Finally adjust aerial trimmers and cores or
padders in the same sequence. In the case of
ferrite rod aerials make final adjustments by
sliding the coils along the rod.

Rejectors and Wavetraps

Many receivers employ tuned circuits in the
acrial-to-frequency changer section for the purpose
of removing unwanted signals, Unless one is
familiar with these circuits the particular frequency
to which they should be adjusted may not be

PRACTICAL WIRELESS
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obvious. They are usually of two kinds, the if.
wavetrap and the image frequency rejector,

The first'muy be a parallel-tuned rejector ip the
aeriul circuit or u series-tuned acceptor across the
mput. it should be adjusted wfter the .if. circuits,
are uligned and preferably before ‘final. tuning of
the r.f. circuits. . R

The method is to tune the set to a point pear
the centre of the lL.w. band, inject a strong signal .
at intermediate frequency to the .aerial socket. and
tune the trap for minimum response. . - -

The second is used to reject a signal at or near
a frequency which s at a distance " (frequency
spaced)  from the received 'signal’ siich as to
produce an i.f. To tune. inject a strong. signal-at
the high-frequency end of the m.w. band (say
250m). then switch to l.w. and' tune the receiver (o
a point exactly twice the i.f[. from this.point. Fdr
example, a. 470kc/s if. would give. 1,200~
(4704 470)=260kc/s (1.134m). When a signal-is
heard, adjust for minimum response.

These adjustments are extremely important in
the alignme.t of short-wave receivers: but such
rejectors and wavetraps are not always found on
receivers covering only the broadcast bands. -

F.M. Receivers : R
The foregoing has been a brief rundown on
alignment of a.m. receivers. o A
The alignment of f.m. receivers is rather more
complicated and especial care must be taken- since
comparatively small errors in aligoment can' have
disastrous effects on the receiver performance,

An f.m. signal generator (wobbulator) is required
and. preferably. an oscilloscope. Thus it will be
apparent that the alignment of f.m. receivers
should not be attempted by the inexperienced—or .
by the ill-equipped. | 3

)

Alignment  Without Test Instruments

BY J. D. BENSON

To the amateur constructor with limited facilitias for testing, the building of a receiver (particularly of a superhet
often cuiminates in disappointment. This is often because, although the receiver may be correctly constructed,
it may not produce audible resuits after the initial switch-on, for the basic reason that che tuned circuits require

adjustment.

It cannot be over-emphasised that optimum results can only be obtained with the aid of some test equipment.
The article by H. W. Hellyer shows how alignment can be achieved using the simplest requirements in the way

of test equipment.

The article which follows shows how alignment can be carried out, even with NO test instruments. It must.
however, constantly be borne in mind that, at best, only an approximation to optimum results can be obtained in
this way. The notes which foliow explain the basic principles—and it will be seen that carrying out alignment
under these conditions is in effect simply an application of common sense.

TIHE first thing is to understand the functions of

the critical components. Trimmers are small
-~ ariable capacitors connected in parallel with
the main tuning capacitor; they affect the high-
frequency (low wavelength) end of the tuning
range.

Padders (sometimes called trackers) are
connected in series with the main tuning capacitor
and they affect the low-frequency (high wave-
length) end.

In some receivers tracking is carried out by
varying the inductance of the tuned circuits.” In
actual fact, of course, both trimmers and padders
atfect both ends of the range. but they are adjusted’
at the extremes mentioned above, ' .

R.F. Circuits

In the signal frequency (r.f.) circuits the padder
is often fixed and the trimmers (usually mounted
on the tuning gang assembly) are.of the * postage
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stamp ™ 1ypé; adjustable by means of a small screw

in the centre. -

In theoscillator circuit, however. both padders
and trimmers ure generally variable (though not

always). Fig. 1 shows a typical arrangement of a
frequency changer. with trimmers and padders
indicated.

Pretuned Components

Commeccial i.f. transformers are sold approxi-
nuately tuned to the required frequency, so that if
everything else in-a newly built set is in order,
some results (even 1f nowhere near optimum)
should be obtained. A final ddjustmem which will
depend on the circuit capacitances of the individ-
val receiver, is all that is usually required. In any
event, it is rarely necessary to make any drastic
alterations to the setting of the i.f. cores. In other
words, never attempt-to align a set by haphazardly
screwing and unscrewing i.f. cores as this will
certainly result in such utter misalignment that it
will be virtually impossible 10 put things right

without the assistance of calibrated test instru-
ments.
One has only to remember that each tuned

circuit must be aligned to an exact frequency for
the best results, so that blind “twiddling” is
obviously doomed to failure from the start.:

Commercial Coil Packs

Similarly, if a commercial coil pack is used for the
r.f. tuned cricuit, the variable will often only need
a final touch or two to allow for individual strays.
Otherwise, check that all trimmers are not screwed
up tightly but are about half open. Where pudding
is achieved by the adjustment of a core in a coil,
the notes given on i.f. cores apply; these cores are
despatched from the fuctory in somewhere near
the right position.

When a receiver- is completed and the wiring *

thoroughly checked, switch on and leave it to
warm up for ten minutes or so. This is to allow for
the frequency drift which will occur during that
period.

Scale Calibration

Connect up an aerlal (unless a ferrite-rod r.f.
arrangement is used) and carefully search around
the medium waveband for the local BBC
programme. the volume turned toward maximum.
In all probability it will appear well out of the
marking on the scale. ‘This can be corrected by
slowly adjusting the medium .wave osciilator
trimmer. Unscrewing the trimmer moves the
station towards the lower wavelength end of the
scale and tightening it up moves it towards the
higher wavelength end. Small movements of this
trimmer are essential. otherwise the station could
well be shifted out of lhe range of the tuning ganv
capacitor.

Having adjusted the position of the station to
correspond with the dial reading.
probably not be very high. Se now adjust the
medium wave ‘trimmer for optimum volume.

If. at this or any subsequent stage of alignment,
the output becomes very strong this should be

PRACTICAL WIRELES:S
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reduced not by turning down the volume control
but by reducing the signal input by the simple
expediency of shortening the aerial or using a less
efficient one, even a short length of throw-out
wire. This is because excessive signal input will,
bring the a.g.c. circuits into operation and this can
produce misieading results due to damping. :

Next step is to retune the receiver to the nght
Programme (still medium wave). To do this it
may be necessary to adjust the m.w. oscillator
trimmer slightly,  After this adjust the m.w.
trimmer for best output.

1.,F. Stages

Return to the Home Service and align the lf
stages. Trim each core in turn, starting from the
detector end and working back to the frequency
changer. Do not over-adjust these cores as
instability could result. The final position of the
cores should be near their original position.

Having done this, retune the receiver to the
Third Programme. Northern, or a strong con- -
tinental station of known wavelength in the region -
of 450-550m. Now adjust the m.w. padder (or
core if used) so that the station is brought to the
right position on the scale. 1t will now "be-
necessary to make the final calibration adjustments:
by alternately adjusting the oscillator trimmer for -
the Light Programme and the oscillator padder (or
core) at the high wavelength end until both stations
come in as near as reasonably possible corréct on
the scale. : S

Luxembourg enthusiasts can, of course, make
the low wavelength adjustmems on ”08m, even’
though this may mean in some cases a falling off"
of sensitivity at the Light Programme wavelength.

Long Wave Band

" For the long wave band a similar procedure can
First locate the light Progranime *
(1.500m) and bring it into line on the scale by
adjusting the Lw. oscillator trimmer. then adjusting,

the L.w. aerial trimmer if provided. Retune the”’
receiver 1o Luxembourg and retrim. - Retune - to
Paris (Allouis) and bring into calnbrauon by

adjusting the Lw. padder (or oscillator core).’ Th:n
recheck the calibration on the light Programmc
and readjust if neces<ary. The i.f. cores, of coursc.
must not be touched. -

Ferrite Rod Aerials

In receivers with ferrite rod aerials the r.ff
circuit final adjustments are made by sliding the
appropriate coils along the rod. Once set for
optimum ‘they should be sealed.

In the above suggested procedure it is assum:d
that the builder will be relymg on his ears' for
judging peaks. This. of course, is far from ideal;
although expenenced constructors can get reason-
able results in this way. Far better to use a visual
output indicating device: this presents no problems,
for every constructor should have a test meter of
some kind. Reference to the preceding article by
H. W. Hellyer will explain how an ordinary test
meter can be used for this purpose.
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 TRANSMITTERS

- for model
~control
BY F. G. RAYER

AFFICIENT model control transmitters are

“ -very- -easily  made at  Jow  cost. The

4-transmitters described here ¢an be put into
operation with'a minimum of ditliculty and may be
used ~ with any home-built. or commercially
manufactured valve or transistor c.w. receiver,

All' the transmitters are of the tuned type and
may’ be “adjusted to operale on ahy frequency in
the -26'96-—27-28Mc/s Model Control Band.

It is illegal 10 operate rransmitting equipment
unless the user holds a G.P.O. licence. Licences
for the operation of model control equipment are
usually granted with the minimum of formality.
Application should be made 16 the Radio Services
Depariment. Ceneral Post Office, Headquariers
Building, London, E.C.1.

Single-valve Transmitter

. A single-valve transmitter, 1o run from dry
barteries is shown in Fig. I. The 3D6 valve is
used because it is easily obtained as surplus und
works well in this 1ype of circuit. With the
filament sections connecied .in parallel; as shown,

HT+

Fig. I: The circuit of a one-valve model control transmitter.

v o = A

PRACTICAL WIRELESS

Aé(il, 1964 °

the drain is 0-22A from a.14V-dry battery. - |
Other output type " valves aré " satisfactory.
Miniature valves such as the 1S4, 3S4, 3V4 and-
3Q4 may be firted, if to hand, and will require
4 B7G holder instead of the loctal-8-pin holder of
the 3D6. a . :
‘The components are best -assembled on a small
laminated plastic panel. The -actual layout is not
very important provided all ‘leads are short and
direct. The 235pF-capacitor can be mica with a
350V disc_or ‘paper capacitor in the 00SuF
position. The 15k{) resistor is 1W. Terminals or
tags are provided to connect the control key
switch. S ) 2
An air-spaced beehive trimmer is suitable for
tuning and can be adjusted with a length of
insulated rod or tube suitably filed to engage with
the top portion. .If. an.ordinary short-wave tuning
capacitor is used ‘it must have an' insulated
extension spindle at least 4in. long. '
The h.t. battery voltage can be. chosen to suit
the purpose in view. 'A 60V battery is sufficient
for short-range working but if the model is to be
controlled at a distance a 90V or 120V battery is
needed.  The filument is left switched. on while
the equipment is in use. The control key switch
in the h.t. negative lead is closed ‘when a signal is
to be radiated. :

V1
L L2 "';Tm v4
ﬂ-

C1
Reman| | JorOSF
1 - e ’
a
1 ? !
z S U<

RIS [
> »_
' *SY_

Fig. 2: Including an rf choke avoids the need for a
tapped coil.

The transmitter can be tested. without an aerial,
by bringing the lump loop in Fig. 6 near the coil
Lt. The bulb should light when the key is closed.
An aerial is not attached until the trgnsmitter is
tuned as described .later.

Fig. 2 is a somewhat similar circuit but a r.f.
choke (L3) is added to avoid any need for tapping
the coil L1. Connections in Fig. 2 are numbered
for a 3V4 valve. which requires a B7G holder.

Any ordinary receiver type short-wave choke is
suitable. Or the choke can be made by winding
100 turns of 34s.w.g. enamelled wire, side by side,
on a ¢in. diameter insulated tube. Component
values are as for Fig. 1.

;

+

Two-valve Transmitter

If more power is required two valves may be
used in the circuit shown in Fig. 3. Each valve
drives the other and equipment of more powerful
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tvpe than this is not generally employed “for
model control. Two 3D6 valves are shown but
3¥4s or other output pentodes or tetrodes may
be used instead.

. This transmitter is capable of radiating a strong
sngnal It can also be used as a one-valver merely
by wnhdrawmg either valve. This allows a
suspected valve to be checked. Slight. retuning
will* be necessary after inserting or removing a
vilve.

A« symmetrical layout 1s most suitable with
short grid and anode leads. = Batteries and keying
can be exactly as described for the one valve
circuits.

'frar_:smittér Coil

In all circuits L2 is the tuned part of the coil
and L1 is an aerial coupling winding. A sunt.lble
¢oil can be made as in Fig. 4.

The winding: L2 consists of 20s.w.g. - tmned-
copper or enamelled wire. L1 is of well-insulated
wire such_ as thin flex. plastic insulated bell wire
or bare wire provided with sleeving. Some
modification in the wire gauge or other details will

tuned to a frequency in the band.
For the cm:unts in Figs. 1 and 2. I.2-can be 11
turns on-a Zin. diameter former wound at about

ten turns per inch. The circuit in Fig..3 has more
siray capacity and 10 turns will SUﬂ'lCC When a

Qs

errxal

o\rf

F:g 3: A two-valve circuit for greater. power.

centre- tap is required this is made by soldering a
lead on the centre turn of the-coil.

Stout” self-supporting coils are satisfactory and
can best .be- wound with 14s.w.g. or 16s.w.g. wire
with ends soldered to tags bolted lo the plastic
panel. -

“The winding L1 has two turns and is. wound
_oVer the centre of L2.

ladirectly Heated Valve

_The 6C4 indirectly heated valve is -particularly

www americanradiohistorv com
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handy for '6V runmng. either from, a’ (3%
accumulator.or .from a four- cell dry batlery The
heater requires ‘only 0-15A.

Fig. 5 shows a, transmitter c1rcu1t for the 6C4
with  pin’ connections.  This *“particularly
convenient when a small rotary converler _can, be
used to obtain the h.t. supply as all power’ may
then' be -taken from a 6V accumulator. .-

The 'heater can also be run’ from' a 63V a.c.
supply obtiined from' a small' 6:3V transformer.
This is convenient when testing equipment mdoors

-or_using models indoors or. in the garden. * In

these -circumstances “h.t. current may be drawn
from a small .eliminator or power pack. A supply
delivering up to about 15mA at 200V or so will
be satisfactory. Plug connectors may be arranged
so that the transmitter can be operated from
batteries, a rotary gemerator or a mains power umt

as required.

Loop and Wavemeter

Fig. 6 _.shows ‘the lamp loop pre\'/iously
mentioned and the ‘bulb should light it the two-

* turn coil is-brought near the tuning coil of any, of
not be very important provided the coil can be -

the transmitters. For such tests it is necessary
to short the transmitter key terminals: with wire or
close the key or switch. Such a lamp loop is very
useful as it allows a qunck check to be made to.
assure that the transmitter is working. o
Fig. 6 also shows a simple absorptnon wavc-
meter circuit. L1 can be. wound in a similar
i manner to the coil L2
| |

in Fig. 4, but will
need 13 turns. L2'i8
two turns. -not .aver-
wound on L1 but situ-
L2 ated about }in. from
one end of 11,
Construction should
ﬁ 2 be rigid and the
\ 15pF .miniature van-
able capacitor VC1.is
fitted with a knob
with pointer. All the

u_c\
‘v

Aerial

LT~ parts can be assembled
\A Fig. 4: Winding details
for a suitable tuning coil
GAerial L Hh
B ek
gem TC1
L2 30pF
0 7 P —
1t O-Q5uF:
i '
2 .
25pF :
' R1 GXES;C
10k Q. - 63V-AC
- HI=

“Fig. 5: A transmitter employing the 6C4 vaive. -

v
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on a strip of laminated plastic or mounted. in a-

small imsulated box.

The wavemeter can be calibrated from a
transmitter that is known to be already tuned into
the 26:96—27-28Mc/s band. To do this hold the
wavemeter near the transmitter coil and adjust
the 15pF capacitor until the bulb lights. Withdraw"
the wavemeter from the coil until the lamp almast’
extinguishes, then carefully readjust
maximum light. The tuning point is then' marked
on the scale.

To tune up any of the transmitters deecnbed set
the wavemeter to the marked tuning poing, and
hold it near the transmitter coil. The transmmer
trimmer is then rotated for maximum brilliance in
the wavemeter bulb.

In all cases when using the wavemeter keep' it:
at such a distance from the transmitter coil that
the bulb only just glows when tuning is correct,
Exact tuning will then be more easily seen ‘and
errors caused by tight coupling will be avoided. |

Any transmitter should be tuned roughly before
fitting the aerial.

PRACTICAL WIRELESS
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Slight retuning will be necessary -

-
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April,

2 turns |
1" diameter

Left: the lamp loop* right: a simple absorption
wavemater.

when the aerial is attached. All the transmitters
described will work well with a vertical rod: aerial
sdme 3[1to 5ft or so long. For maximum rgnge
a. quidrter-wave aerial- may be adopted and is
‘8t 6in, long.  For average purposes some change
m Ihe Jenal length will- not be 1mporzant .

.

Fig. 6:

| FREE

INSIDE _NEXT MONTH

ALSO in the MAY issue BUILD
A SIMPLE 2-STAGE AMPLIFIER

+% Ideal for record-player, tape recorder
and radio tuner.

% One valve (triode pentode).
% Independent treble and bass control.
% 3.5W output.

MAY ISSUE OUT APRIL 7 2

. v -

-PRA(‘#TIL‘-AL

WIRELESS

DOUBLE - 5I1DEP.

BLUEPRINT

TO BUILD THE 30 WATT

PW.GUITAR
AMPLIFIER

@ 35W.output, with heavy negative feeddack,

@ Independent twin-channel amphﬂcmon—«.@p Inputs per
channel. -

%) Variable speed and depth tremolo. with. foot control
P Frequency response 25—20,000¢/s. o B
® Twin heavy duty 12in. speakers. o
® Mains voltage outlet panel for additional units.

0 Full instructions to build the attractive cablnet. spcclally
designed to eliminate resonance.

ORDER YOURS NOW!

- s

WWW. amerlcanradlohlstorv com
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BRAND BEW AM/FM (V.H.F.) RADIO GRAM
GHASSIS AT £13.13.0 (Carriage Pald)

“REALISTIC”

*SEVEN’
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Milliwatt output, 4-Inch speaker.
All components moumted on a
elngle prioted circuit board

1 size 3} x -:%‘n in one complete
. assempblv. Plastic cabinet, with
carrying handle, size 7 x 10 x r
: BQIDAI Ext%rnnl Backet for car y
aeria! errite rod  aerial.
Pricé for the comyplete parcel
including Trausistors, Cabinet,
Bpeaker, De!cn and fuli Con-
struction Data:
P &P it £5196
. A PPr9 Batters 3/9. Data apd instructions separately 2/6. Refunded if you
‘Changls size 13-x 6 x 5ijo. high. New manufacture. Dia. 144 x 4in. in P
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3: Ef?&.ﬂyﬂ’ EABCH, BLu rJ::ccss peaker 8 x #in. and Cabiast | MINI4 TRAENSIST:R )
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§ 10 x é1a. BLLIPTIGAL SPEAKER £5/- to purchasers of this chassis. | ATURE PUSH-PULL
8./ Chkacts) £8,10.0 doea aod § mamthiy peyments of £2.40. Chens AUDIO AMPLIFIER
dom Dipole for V.H.F., 12/8, Foesder 8d. per yard. Cirenit diagram 2/8.
AL lA'l';'l D;Sl T.W. 10001800 M. B.W. (0 - 1% Me/o: | rnmran cmcm'r Sin. % 2in. T 1§in. aver transformers. Ontput for
473M.; V.B.P. 87-160 Me/g: Gram. ;llunn Otherwise giiiar R-ohm apeaker. Buitabe for npcraphepe, recard plarter, guitar and radie
a Price £18.18.0 (carr. paldy. TERMS: £3.10.0 fowo and imput. 9-1¢ eolt batrers requirerd. Frégqueory range (00 cpe. to U5 Keps.
mont R}y p‘vm-n(.n of £€2.4.0. Tusb/pnil eutpat amgie énded.  Instryction ehaet providad.  Fully wired
PUSH PULL veads [nr (\;s& Two types availalua. § waty output, 35/, 14 watte 41/
- /6.
2
AMPLIFIER = £5.5.0  THIs SUPERB SET for £9
« Carr.
(Garr. pd.)
Brend new 200/240 AC. maina .
3 B, A N 8-transistor radio covered in sponge-clean
4 ‘"”L; :i]e‘zl: E;go wll‘CLSS h:\:l Dn‘r:cour fabric, in Iatest two-tone ehades,
2-LLIA glving ful) 8 w. Chassis M.W. and },.W. fertite rod. provision for
12 x 33 x 34in. With o.p. trans. car aerial, 2-tolour ecale, With P'P9 hat-
for 2-3 ohm spel.ker Front v“e] tery giving 300 Ygours uge, “nevgha upier
Snnrmuw -m»a to chasaip) may be removed and used ax “Aring panal” :';;-m“‘l.!g c;:fﬂy;r:«p::ﬁzle{ox 18 7',}’.‘ t'uoeph
Y . 2in, at top.
-rec vﬂMo- 2x4w uma pr|-e Fued p.ml '!;ane_&uv_nl U'antrols. Brapd mew' fully gusranteed. 3 push
battons. Bupérhet circuit, dto.
TAP! REGDRDER AMPLIFIER e
pe TR3. gully hotlt, High :Iltn tow 5 WATT AMPLIFIER 9
nol e, printed circult. “Attractive grey
3 o Gold (ront panel 13 eiiny R | DT et reciters 6. ¢ 3 o er Fasdn Mams
Voo aod ;"k/‘:” tone. Mike, radio and sxt. trans. and o.p. with vol. and tone controls; on-off; co-ax, input.
speaier jacks. Valves, magic eve, ECU33,
¥CLs%, E780.  Malas traus, | Ready GRAMOPHONE AMPLIFIERS
to bolt to B.8.R. Deck. Complete wﬂah 1} watt . With 5in, speaker. Bafe 12} x 8in. 200-240 v. A.0.
ewitch water wired. Our Pries ONLY ELS4 and Rectitier. Tone and Vaolume. Onjoff swilch. Two knobs. Ready
l - . €8.15.0 (/- Packing and Carr.). a0 to play. Useful for Btereo, 48/8, post 5/-.
F - available for Collaro Deck at §/- extra. 4 watt type. Vslves UY85, UF80 and UL8L. 200-240 v. A. C. Covered
- - - =— bafle 134 x 7{in. (6in. spcaker), 3 front cantrols; baas, treble, on-off/vol,
) IZLP-PO WERED VHF TUNER 60/~; post 3/~ Double wound wains transformer.
¥ ‘lbsm:,\wer!nl s,sgs Me/n. Muliard
erme y taser lms. 10} 2 43
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i ehte:
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CHASEIS AT ONLY £9 1
A wmall quantity of Printed Clroujt chassis by famous manulacturer. TRIPLE- FOUR STEREO PUSH-PULL OUTPUT
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Sree. Covars Long, Mad., vﬂy\ (87101 Mefs). Uvused slightiy tasnished, control panel 7} 3 4in. cootaining Mono/Stereo awitch: balance; vol.;
but ot dirty; Now Mallard. Valves. Dial in gold and brown. eize 13 = 3ain, | trebie: base. Brand new. £7.17.8. P. & P. 6/~
6-TRANSISTOR ‘ TOP .QUALITY RECORDING TAPE
) o | (Guaranteed)
PORTABLE—Fully Built |
(14 per Lape, 8z or mwre post rree»
The * .o arr. | 4D A0NEL. 12/8  Giim. .. 12000t 17/8
Tre "SGALAY or ooy 09 e | B2
z W 4 T din. anort 1ife v 12007t 16/-
colurs. Rexine. MW, and LW, A S0 L
Ferrite aeridl. Battary 2/6 extra. Printed 1 L e a0/ iln. 1R001L 1e/8
cireuit.  Nicely styled. A professional bjm !\.)Uft. 11/8 7in. 0L, . 3e/8
joh. 3)in. ypsaker. Fully tunable M.W. -
and L.W. Buperbet circuit. | BATTERY ELIMINATOR
= For 4 Law Coprumptiod Vaives (99 ranges) 00v. 13 mA aad 1.4v. 125mA,.
106 mP, 4 200 mF. ELECTROLYTIC., New 375 v. (350 v. surge). | 45(- (47 post). 22507, ALC, Almo for 250mA. 1.4t apd 80v. 15mA At
418, ¥ 13in, dis.. 8fe each. (Post 1,-). ‘ :m:o prnze. 'l]r;"ln saparale unite to replaca existing batteriea 4 x 20 x 2}in
T x x n.
!ALL rmm A:g :IFP%R%?ESPPUALT%, BVILT UNLESS OTHEBWISE
¢+ 3 16 6o ltems over £5. ‘Band 64. (-llmp: =1t} dey fer 20 page 13x8 ins' LOUDSPEAK,ER
r i}l ?I gue. Delivery by return. C.O.D, 2/ extra Thres ochm. Ceramic magnel of latest tspe. BRAND NEW.
e ! LL lrtms GUARANTEED.12 MONTHS, vu,vzs 3 MONTHI 42 /6 “,m 2/5)
; GLADSTONE RADIOG HEATER TRANSFORMER
“ " Mains |npu( giming A.3v. 2 amp. Rize 2§ x 2§ x lin. (”Hn over winding),
“SCALA”, CAMP RD., FARNBOROUGH, Hants, &5 100107 o 12, o 20% for d0 o e L to's, Toue res
!-_rn_pq:dush_ﬂ"l CLOBED 54TS more thab sis.
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MODEL H.F. 1016 ‘MAjOR’

This roin. 16,000 gauss unit makes use of the high flux density
available in the magnet 'system of the previous H F.1016, unit..
A curved dlaphragm is used with a rigid centre’section cqupled
to the voice coil. The rigid coupling of the cone termination-
glves a balanced response over the whole audio rapge., The unit
is specially suitable for use in the smaller type. of enclosure
having a volume of- approxxmately 1} cubic feet. ' 2 a

‘Type ]Flu'x Densityl  Price Type  |Flux 'Dénsiii Price | Price: €8.19.6
: Z (inc. tax)

8" H.F.816* [16,000 gauss|  £6.0.0 T.816  |16,000 gauss €5.13.6

We are exhibiting at the

AUDIO FAIR

' Stand 26
6" H.F.610 (10,000 gauss| £2.5.0 Steel 1.359 9,000 gauss | £1.10.6 . 304
£2.6.9 diecast! tweeter : .. _Demonstration Room 304

8” H.F.812*% 112,000 gauss, £3.12.9 ’T.IZ tweeter 16,000 gauss £13.4.6

8” H.F.810 .II0,000 gauss| £2.14.3 (T.10 tweeter'14,000 gauss| £4.8.3

+ic These 2 Speakers incorporate a universal rmpedance speech coil

WHlTELEY ELECTRICAL RADIO CO. LTD. MANSFlELD NOTTS.
Telephone: MANSFIELD 1762-5 . London Office: 109 Kingsway, London, W.C.2.

FORMULA 1456

THE NEW WAY TO BUILD HI-FI
SAVES SPACE, TIME AND MONEY

Formula 1456 is the most popular combination of units
in the brilliant new Martin Audiokit range, for it
builds into a 10 watt hi-fi amplifier system complete
" with selector switch, tone-controls, power amp. and
power supply. There are other units in the range,
mcludmg a versatile 3-channel mixer, and all these THE RANGE 80 FAR

units‘are adaptable to use in a great variety of applica- * l';'Ul.l.Y Utg'lrectlmﬁ stage input 2 76

- tions. - Performance standards are high, building is- UNIT 2 Pre-amp with ~
| | —and ”g d 8 TRANS'STORISED vol. control . 2117 8
simple, costs are low—and once installed it is easy to UNIT 3 5.Channe! mixer §3 10 8
THE MOST
add further Audiokits eventually up to stereo. * Matehins adapuors i
or sanie, eac
FLEXIBLE KIT UNIT 4 Pre-amp 3ndcmne
SYSTEM EVER control £3 26
Unit 5 10 watt povel
amplifier .. .. 85128

UNIT 6 Mains power

L = = ! supply unit .. 22128
m H R I I I | e Eits complete with knobs. instrue-
y AL . tions, ete. Escutrheons available fo

' B 6 o requirement at 10/ each.

KITS FOR TAPE EN THUSIASTS, TO0 &z mecmsowcs isus mon streen,

MARTIN RECORPAKITS enable you '.(;, bittld a cumpﬁte Laltm Argcﬁril’fr Pleage senid details of MARTIN AUDIOKITS
(2 or 4 track) or pre-amp and deck assembly for use with hi-d. LEAFLETS . N REC KITS
ON BEQUEST. Please seud details of MARTIN RECORDA O
WU, 0onoo0n00000nan0n0nn0a006aaa0000a000000000
TRADE ENQUIRIES INVITED . " A\DDRESS .,..... B0000606000006600000006000000 0000

154-1556 BISH STREET
MARTIN ELECTRONICS LTD-?&E&ES‘J‘&%{?F“M BLOCK LEFTRE "1 i

[N t i
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“YEVERAL articles have appeared in this
b magazine employing multivibrator circuits,
and the purpose of this particular article is to
describe how the many functions of such circuits
can be combined into a single compact unit. Some
of these functions are as follows:
Audio oscillator, for testing amplifiers, speakers
etc.
Square-wave and saw-tooth wave generator for
oscilloscopes.
Audible and visual metronome.
Variable frequency switching unit.
Simple monotone electric organ.

THE BASIC MULTIVIBRATOR CIRCUIT

The basic circuits of a valve and a transistor
multivibrator are shown in Figs.. 1 (a) and (b). and
illustrate the similarity between

PRACTICAL WIRELESS
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1147.

The |-
MULTITONE | -

AN AUDIO OSCILLATOR @

A SQUARE.WAVE AND | «

SAW.TOOTH GENERATOR

® A METRONOME . @

A SWITCHING UNIT @ A

SIMPLE ELECTRONIC .
ORGAN

BY G. M. SWEET

conduct, then the sequence quickly changes ‘over
with Tr2 conducting and cutting off Tr1 and so on.

. FREQUENCY CONTROL

It is obvious that the frequency of eoperation
depénds upon the values of Cl1 and C2 and of
VRI1 and VR2. assuming the collector loads R1
and R2 are kept constant. Also, for the on/off
periods of each transistor to be maintained cqual
VR1 must equal VR2 and Cl equal C2. It is
tmpractical to make ClI and C2 var:able' therefore
fixed values in equal pairs are switched in to cover
the ranges required as shown in _the fully
developed design which is depicted in Fig. 2. A
fine control over the frequencies is given by VRI
and VR2 but these were not ganged together in ‘the
prototype, since there are occasions when the unit

the two types. In view of the low é
cost of audio transistors nowadays, 2
there is little point in using the =

valve circuit with its additional
wiring, especially as transistors
will enable the unit to be built far
more compactly.

The sequence of oscillations in
Fig 1(b) are as follows: Upon
switching on. one or other of the
transistors is bound to vconduct

1
slightly more current than the
other. Suppose, for example, Trl ‘a)
conducts more current than Tr2, o
this will cause a voltage drop Fig. I:
across R1 and result in a drop in voltage applied
to the base-of Tr2 through C1, cansing still fess
colledtor current to Row in Tr2 through R2. This
reduces the voltage drop across R2. and increases
the voltage applied to base of Trt through C2,
which in turn increases further the current in the
collector of Tri. The process continues until the
voltage -drop -across R1 is too great for Trl to

.
www.americanradiohistorv.com

ém 1 (T
b4 -3
3 2Rt VR VR2 1.R2
< T i__'
ci I »
Trt Tr2
—‘L [{)] N _HT+

Basic multivibrator circuits for (o) valves. (b transistors, '

operates as a switch when the on/off period ie
required to be unequal.

THE MULTITONE CIRCUIT

‘In order fo use the unit for the prodwcnon of
true saw-tooth and square type wavgs one should
bear in mind that in addition to contrelling the
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¥ vVﬁé v
C13
250F 4700
%/4 gVden
Relay bias

Velume

JKI[Output

frequency,; VR and. VR2 also govern the d.c. bias
applied to the transistors, and adjustment of. these
controls will therefore cause distortion of the
waveform if made outside certain limits, which can
be found by experiment. The switch- S3 selects
which waveform is required; this signal being fed
¢to an’output socket JK1, which'is a miniature jack
plug of ‘the type gercrally used. in transistor radios.
No'dttempt should be made to insert an attenu-
ator.cither fixed or variable in the unit, or distor-

RLB relay I

g7 Fig. 2: The fully developed circuit of the instrument.

- and base R1. This allows Trl to conduct for a

period of up to approximately 30 seconds, the inter-
val being dependent upon the values of C16 and
VR2. During this period the relav RLA will
operate. after which it will cut-out until'the process
is started again by pressing S6. which causes C16 to
discharge quickly. This form - of timer Has the
distinct advantage that virtually no current is
drawn from the battery during the off periods.
The switch S4 determines whether Tr3 is to

‘d-Cf&
SO00uF 3w

Fig. 3: A mains supply unit for the Multitone.

tion will occir. Tt should be possible-to obtain a
frequericy coverage from approximately tc/s to
100k¢ /s with the values:of C1-12 shown.

TIMING DEVICE :

" The.timer is controlled by S1 which switches off
thie capacitor selected by 'S2 and instead inserts a
350uF" capacitor (C16) between collector Trl and
'ba,se]%Tr-,“_with no coupling beltvlveen collector Tr2

B

operate the speaker or relay. When-the speaker is
in use. the volume is controlled by VR3; the bias
for Tr3 is created by leakage through Ci4, limited
by R6.

A surplus 80§ balanced armature unit was used
as an internal speaker, on the prototype. This
speaker can be connected directly to the collector

- of Tr3 without employing an output transformer,

but the use of the latter enables external speakers

www americanradiohistorv com


www.americanradiohistory.com

April, 1964 PRACTICAL
te be ‘tested directly if the leads are brought to
another jack socket JK2, When the relay RLA is
switched in, bias is applied only through VR4,
thus ensuring that Tr3 does not conduct during the
off periods. VR4 can take the form of a miniature
pre-set type and should be adjusted so that the
relay just operates and no more current is drawn
by Tr3 than is necessary.

1t will be seen that a supply of 18V is needed to
energise the relay on the prototype, half of this
voltage being dissipated in the transistor.
whilst the ' oscillation section requires
only 9V, which is in turn dropped to
approximately 44V through RS.

The relay illustrated is of the high
speed type with dual 1.00002 coils. these
are connected in parallel and care must
be taken to ensure that these are joined
in phase. To check this one must first
locate the tags running to the coils, join
them in parallel, and check that the relay
will function on only 9V, Jf it does not.

WIRELESS 1149

CONSTRUCTION

A photograph of the prototype is shown, but no
exact details of component layout are given since
this is in no way critical and will in any event
depend on the size of components used: 'such as
the relay and speaker. However, a few details of
the housing may be of interest.

The original unit was built in a 63in. x 4%in. X

the connections to- one coil must be
reversed.
Resistors; COMPONENTS LIST

R kG RS 470

R2 4.7k} - Ré tkQ

R3. 4.7kQ R7 10€2

R4 k2 R8 I-5k {1

All $W, 109, carbon
100k €) potentiometer
100k Q) potentiometer

VRI

A rear view of the assembled instrument.

VR2
25k () potentiometer
~ VR4 250k(} potentiometer, preset
‘Capacitors: 3
I 1,000pF mica or ceramic
0:01uF paper
0-05..F paper
0+ 1uF electrolytic 12V
tuf electrolytic 12V
10uF electrolytic 12V
K F mica or ceramic
- 0:0luF paper -
0-05.F paper
0-iuF electrolytic 12V
1.5 electrolytic 12V
10uF electroyltic 12V
25.F electrolytic 12V
-8ufF electrolytic 12V
50uF electrolytic 12V
350uF electrolytic 12V
CI7 0-0luF electrolytic 12V

POWER UNIT COMPONENTS LIST
Resistors:

R9  200Q 3W
R10 200 IW
VRS 10002 potentiometer, wire-wound

Capacitors:
Cl18 500uF eiectrolytic 25V
CI9 100uF electrolytic 25V
C20 25uF electrolytic 25V

Miscellaneous:
MR1 Bridge rectifier, 12V
T2 Mains transformer, battery charging type
RLB Heavy duty relay, 12V coil
SKI  B9A valve holders
$K2 Mains power outlet socket, 3 pin

Transistars:

Tel XB1I12(OC70,71)
Tr2 XBII2 (OC70, 71)
Te3 XCIOIA (OC72)
Miscellaneous:
RLA High speed refay, 1,000 + 1,000
T1 Output transformer
LSt  Small speaker unit (see text)

< JKJ, 2 Miniatyre jack sockets
B, 2 9 volt battery (PP4)
Switches: 3

Si° Slide switch.'d.p.d,t..
S2 Rotary switch, 6 way
§3  Slide switch, s.p.d.t.
g;} Siide switch, d.p.d.t.
S$6 . Press button switch

13in. plastic lunch box (such as are obtainable
from many multiple stores). All the components are
mounted on a bakelite baseboard cut to fit exactly
in the plastic lid. Holes must be drilled in the lid
to accept the potentiometer spindles and switch
heads; also an opening for the speaker cut and
suitably covered. '

The baseboard and the lid can eventually be held
together hy additional nuts on the potentiomcter
spindles. Care must be taken in drilling the lid and
case as this is somewhat brittle. The embossing on
the lid can be fled oft and the surface painted or
covered. As can be scen from the photograph the
back was left transparent to enable the operatiom
of the relay to be inspected.

’
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recessed terminal blocks as illus-
trated, and leads from a three-
pin socket be joined according to

To Tr1 base circumstances. A B9A  valve-
e holder makes a suitable: socket
for inter-connections between. the
power unit and the multitone
unit. . : )
If difficulty is experienced .in
To chassis

obtaining clean make and break
of the relays when used as a

Fig. 4: The electronic organ keyboard circuit.

MAINS SUPPLY. UNIT

It is always difficult to acquire a relay sensitive
enough to operate off a small transistor, but
having contacts sufficiently large to control the
mains supply for controlling lighting ete. A far
easier method is to use the small relay in the main
unit to contral a heavy duty relay encrgised by a
low voltage with contacts strong enough to tackle
several amps of mains current. Furthermore. as this
second relay is hound to draw several milliamps
through its coil, it is better to run this from a 1.1
supply from the mains rather than impose a heavy

strain on batteries, At the same time there will be,

power available to operate the oscillator unit,
hence the reason for the double-way action of S$
of Fig. 2.

POWER -RACK COMPONENTS

. An illustration of a compact mains unit with
heavy duty relay is shown and the circuit is given
in Fig. 3. A 12V relay was used in the unit shown,
butthere “is little point in quoting an exact value
to replace the 1000} potentiometer VRS as this will
depend upon the resistance of the relay coil. This
potentiometer should” be set’ to ensure that the
relay operates without more current being drawn

than ‘necessary, It is suggested that the connections °

timer, try arranging for the first

relay switch on the cnergising

current for the heavy duty.relay

during the long off periods, thus kecping. the

voltage from the mains supply unit down, during
thesc intervals, o

The transformer shown is the standard type used

for battery charging and the bridge rectifier a-12V
type as used also for this purpose. .

MONOTONE ELECTRONIC ORGAN

Anyone who has a copy of the February 1958
issue of PRACTICAL WIREI ESs will see -a similarity
between the valve circuit of the ** Simpleione ™
Electric Organ described by the present author
and the circuit of the multitone unit. In -fact a
similar keyboard can be coupled to the circuit of
Fig. 2 between the base of Trl and chassis since
any resistance connected to these points will

Central bar support

" Pair of drawing pins as contacts \Bageboard
Fig. 5: The basic construction required -in .an organ

from*'the rclay contacts and mains be brought to keyboard.
) s Y ¢ S—
. 3 WA - o
R1 R2 R Tra Output
a 1“'3. 1)?8 Driver 68k - transtormer
’ . transtormer

T

I
OC71
N
3 .
Keyboard 25k0% [ é )
Input ’ é )
an %RB . _R10 B ‘
100pE]°  =6800 220:% 2 | -
L i i e
. Fig. é: The circuit of @ monotone organ,
; C,
coa T . FR
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effectively shunt VR1 and R2 through the power
supply and C13. In order that the Keyboard can
have maximum coverage VR1 and VR2 should be
set to maximum resistance.

I'he circuit of the keyboard is shown in Fig. 4.
It will be seen that this consists of a number of
potentiometers (one for each note) wired in series,
each one having a switch connected across it,
which takes the form of the keys. When all the
keys are at rest, as are S2-4, there will be a com-
plete short circuit. This means that Trl in Fig. 2
receives no bias from VRI and R} and therefore
does not conduct, and so the wunit stays muted.
Immediately one of the keys is pressed. as S|, the
*“short ™ across one of the tuning potentiometers
is broken (as VRI1 in this case) and the unit will

PRACTICAL HOUSEHOLDER

AN UP-TO-THE-MINUTE GUIDE
T0 IMPR OVEMENTS IN THE HOME

WIRELESS ns

produce a note depending upon the value set by
VRI1 etc.

The basic idea of how a keyboard can be
adapted or built is shown in Fig. 5. Contacts con-
sisting of drawing pins are held together by
pressure from a light spring embedded in small
indents drilled in the key and bascboard at the
front end. The keys are supported by a central bar
passing through the Keys.

It must be made clear that this organ can, of
course, produce only one individual note at a time.

IMPROYED ORGAN CIRCUIT

Anyone more concerned with building this organ
rather than the rest of the unit of Fig. 2 may
prefer to use the more suitable circuit of Fig. 6.
In this the components of VR1 and VR2 of Fig. 2
are replaced by fixed resistors and the output stage
improved. The values of C1 and C2 will be chosen
according to what part of the musical scale the
keyboard is to cover.

Only four notes are shown in Fig. 4 but in
practice it is possible to tune over several octaves
if tuning potentiometers of up to 500kl are
employed. In large keyboards not all these poten-
tiometers should be as high as 500k(} for only a
resistance of a few thousand ohms will be needed
to tune the higher notes. On smaller keyboards,
separate notes need not be made for hailf-tones
(black notes). If a capacitor of about 0.01uF is
switched in with a press-botton switch (C! and S§
in Fig. 4) any mote emitted will be dropped by a
half-tone.

SPECIAL SECTIONS ON:

Exterior Improvements, Interior Decoration,
Modernisation, Kitchens, Concreting and
Brickwork, Furniture and Woodworking,
Garden Furniture, Home Workshop.

2/ 6 from all Newsagents and Bookstalls

BIG DEMAND! HURRY FOR YOURS!
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to provide a wide choice of programmes for all
sections of the community because of the alter-
mative services available, and that such services are
economical in cost and equipment when compared
with television. In view of this, one is all the more
astonished to learn that as from the end of March
there will be no more daily programmes for children.
This decision is surely irreconcilable to the
spirit of the BBC’s charter, furthermore 1 believe
it can be shown to be completely illogical when
the policy adopted in respect of other programmes
is examined.

THE BBC claims that sound broadcasting is abje

An Insignificant Minority?

The axe is to fall because the total number of
listeners has diminished to some undisclosed
figure which apparently represents an “ insignifi-
cant level” in the minds of the programme
planners of Portland Place. One appreciates that
the rival television will hold a greater attraction
for youngsters nowadays, but is it fair that the
minority who cannot for some reason or another,
sece TV programmes should be deprived of their
own daily programme on sound radio? The BBC
has a particular duty and responsibility to cater
for this group of young impressionable aged
listeners, even as it caters for those other * special
minority interests” through the medium of the
Third Programme and Network Three where,
incidentally, the average audience is only 50.000.

Don't misunderstand me; this is no snide attack
en the “Third”, for indeed 1 applaud the enter-
prise shown by this service. My own sympathies
are, as often as not, with the minority interests and
the craze for popularity ratings leaves me cold. In
any case, aren't many of these listener research
figures a dubious criterion to apply when attempt-
ing to assess the real worth of a programme We
ean be pretty certain that anyone who takes the
trouble to tune in to a programme of minority
appeal will listen to it, whereas 1 suspect some of

PRACTICAL WIRELESS
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.

the so-called popular programmes with their mass
following are listened to with varying "degrees of

‘indifference, or are even related to the indignity

of background sound by many of their reputed
devotees.

1 know this is election year. but the BBC should
not allow itself to be caught up in the Opinion Poll
fever. If the Corporation is to preserve the fine
tradition of public service created over the years it
must not allow itself to be unduly influenced by
(Dr. Gallop) Silvey's reports, but should obtain
second opinion before performing a major opera-
tion on the established programme structure.

When We Were Young .

Although the title Children’s Hour was dropped
some time ago, this programme for the younger
listeners has been as much a traditional feature of
sound broadcasting as the late lamented 9 o'clock
news. It was one of the first regular programmes
to be established in the early days of broadcasting,
and listening to Children’s Hour soon became an
essential part of the daily routine in countless
homes throughout the country. | expect quite a
few readers can recall the names and the voices of
the radio “aunts” and “uncles” of those far gone
days. and the delight and enthralment they brought
to our firesides. The greatest thrill was to hear
one’s own name coming over the magical ether
when birthday greetings were read out. Remember
the special treatment accorded to twins? But of
course if you did listen in as a child you have plenty
to recall without any further prompting by me.

Specd the Service

A newly opened restaurant not far from my
office is really “with it”, in a communication
sense. When visiting this establishment the other
day 1 was intrigued by odd chirping sounds that
came spasmodically from various directions. After
a moment or so the source of these cricket-like
sounds was traced to small receivers carried by
the waiters in the top pockets of their jackets.
Then it became apparent that a selective calling
system was being used to give each waiter an
audible warning when his orders were ready for
collection from the servery. A laudable attempt to
speed the service, but perhaps a little disconcerting
to the customer. | felt.

This is just another of the varied uses to which
the magnetic induction paging or personal call
system is being applied. Although truly a wireless
method of communication. this system relies upon
the magnetic field created by an r.f. current flowing
in an enclosed loop of wirc. and not upon electro-
magnetic waves propagated into space, rcception
being confined more or less to the area enclosed
by the loop.
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How! ‘NOTHER PURCHASE of the year’s keenest
TAPE RECORDER BARGAIN!

A 24 gns. Taps Resorder olfered at
the bargalp price of onjy. 15 gus. plua
10/ earr, Bupplled in 3 Upits aiready
wired and tested. A modérn Circuit

oality ncordlnl fro u ¢, Gram
or’ o, using latest Twin
Track Monardeck Type TDfl. M-.g(o-eye
recording Indicator, Bxt. apkr., switeh
super-impose  and  straight-through <
-amplifer tacilities, eto. 9

DB A )
PEPVVICTTIVITY

Valve ine up EF86, ECLS3, EM84, ¢
EE£H0 and 8llicon. Diode, ) &
Mpien 8 :d estibiy 83.10.0 oo g
m r complate
oliter comblote it o Hoont 88128 55 carn 3
) n‘n, n;n::dock Tmrn.s £7.7.0 . s oo D4
ixe, T
courveTe K17 ""muu I«". $1.00 ., .. I
b
= ove 15 BNS. & 1o cam.
i, clreuts, uw m - plst sree A
NEW BRITISH REGORDING TAPE
famons M Bulk p ten )upe isargain.
Uaeondlﬂoxz ) Gusrantes. hnod Luder 4 Ew )-oni (ncem
424 (PVE Dade, - Léd¢ PIA nrva Tasd) D'bis P iy mm.r tase)
150t et A9 2001, 8/8
um. 6001, 1176 9008t 15/ 12001 98/~
12000 13/8

moou. 39/8
moon. ’ wo 24001t 438
Pést gl Pocking—30h Reele, 81, Zdek addtiirnsl aaa 4d.
in. to Tin, Bedls 1/-, RBdth addtional Bael, 6d.
ENPTT TAPE REELS (Plsiie): Sin. 1/3, #n. /s, 5in. 3/, Fiin 2/-, Tid, /3,
REEL CONTAINERS (Claséttes): 31n. 1/3, 5in. 1/9, Shiv. 8/, Tin. '2/8.

g:;‘gg"l el AU} fiAtor YN TUNER ONITE
Secamicn| Lm; 4T T e, Destgnerapproved kits of parta
4,001 to 0.01 and 0.1/350V., PMT1, g8, 4 vaives, zo%._
u.omouoov., 1/-, 0.25 Hyata FMTE, 87. 8 vélves, 85/-. ITV
118, 0. ©. 179, ete, ete. Closd MER Y 10 ens. JTVE £13,19,6.
T .'l leu—-lo% BpF.500pF 8d. 4 nlveu. zs/c. NEW JASON FM
9 & Jo. 1% 2pF-100pF HANDBOOK, 2/8. 48 hr. Augr‘,
7N "noplm 00pF, ild. 876pF, ment Rervlean, 7/6. P. & P. 2
5,00 ¥ “Fan)
!llouz f%nm‘ [ore m,‘,"a,'ﬁ;, ;;,'3,] TRIMMERS, Cersmio (Compression
}iand §W, 84, W, BA. (Midget Type)—s0pF, GOPF, ‘70pF, 94; 100pF,
type moderh rating) W, 6d., 2W laf'pF 1/3; 2500F, Li8; 500pF, 1/9.
od Higub, 5% 1w, i, 6d (106 PHILIPS. Bee Hive Type (coge. air
ohms-1 ‘meg), Other ues 9 spacedy-8pF, 1/-; ~ 3-30pF, 1/-.
1% AW, 1/8, ete., ste. ENOBS—Modern Con{inental m‘e-.
- ]lirb:‘n or“lvory wn,ll\i G%I;i Bmi.
" “ dia,, each; 2 - each;
ume Controls-—SK -3 Meg, Brown ‘or x'vory with Gold_ Centte,
315. llllldles Morganite mam 1° dia, 103, eaoh: 13", 1/3 each.
Type hhﬁﬂdm. duar. s‘ vear? LARGEﬁFLE('rIOW VAILABLE.
tios less Bw, -t
f,’: [ T o o %ﬁfuu’o?mn%!%?e o a8
LS pLid) EM4, 16/-; RMS, €1/-; RMAB, 17/6,

TUB-ELEGTROLYTICS-CAN
£5/25v, '80/12v. 1/8; 8-+8/450v. 4/6;
50/50v. 100/128v. 2I-r' 32+ 2[275‘ l/e

SPECIAL BARGAIN

|4 Mep. VOL. Controls DP, Bw.
-8 ' ¥ a/dsov, 4/360v, 0/350v, 6/8
:m’{?ﬁ‘ e, Famous Mire.] g 16/480v, o/e. fose. 1218

324-32/450v. 8/6; 100+20 875v. 12/6

RECORD PLAYER
GAMNETS 59/6 Carr, & Ins &/~

tompoury style, rexine covefed cabinet
Qo—i ne tiaroon and créam. Rize 153" x
2 84", Atted with 8l acceasories noluding
board apd Vioair fret. Bpucc «. alisble
let | médern ammpliders and auto-changers
otc. Unout regord playér mounting
board 1447 2 134° supplied.

2-YALVE 2 WATT AMPLLFIER.
7‘0 and Twin ugage FCLE2 with
and fag, teedback tobe conbrol.

A U. 400/250V writh kndbs, 8ta.
w(red W, ﬂt Above pbbipet. !7. 5
P.1/6. 7% 2 4" 8pesker n.nd muu.,
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o MULLARD *3-3" HI-FI AMP-
LIFIER. 3 VALVES 3 WATT

3 ohm and 15 ohm Output:
A really iirst-class Amplitie’
givlng  Hi-FI quality at a
reasonable cost. Mullard’s
latest cifepit. Valve line up:
E¥F86, EL84, EZB1. Exura BT
and LT svallable for Tuper
Unit addition. This is the
idesal companion Amplifier for
FM tuner units.

TECHNICAL SPECIFICATION—
Freq. Respome' + or — 1 dB 40 c/s-
25 Ke/s. Toue controls: Max. Treble Cut
12 dB at 10 Kofs, Max.-Bass Boost 14 dB 2t 80 c/s Sensitivity: 100 Mv
{or 3 w. outpul. Output Power (at 400 cle): i w. at 1% total barmoulc
distortfon. Hum aud Nolse Level: At lcast 70 dBS below 3 w.
v , all

gt?:pl;[x‘lssg ﬁzngnﬂnag:::! and Bronze Escutcheon, Printed Vol,
|pechl quality sectiopal Output Trehleﬁ Bass, On-Off, supplied with
Trans.). Bgu. Price £8.19.6, Carr. eaoh Kit,
4/8.  Compiete wired and tested, Recommended Bpeakers——WB, HF

1012, #4.7.8, Goodmane AXIOM

8 gns, Wired power O/P socket an
additional smoof for Tpner 10, £6.6.0. 8in. AXIETTE £5.6.0 or
nit, 10/6 extra. AUDIOX 51, £8.10.0,

DE-LUXE TRANSISTOR
RECORD COMPONENTS
PLAYER Mld:‘(-r;]l Fle—4i3 hoie ¥/ ln. -
Osc. Coil M. & LW, . MY
KT Midget Driver Trane. 3.5: T 8/9

wgget ';Jm.put Travs. Posh.

i, . 8
Tiset. Condensers—Midget  Typs
1 mid.-50 mfd. ea 1/9, 1001;&.

2/-.12V.

Condensers 180 working:
.01 mfd., .02 m.!d, 03 mfd.,
.04 mid. M .05 mtd., .1 mfd,, 1/-
206 mfd., lIB. 5 omfd., 1/8, e
Mldget Tunmg Condensers, B
Q0" 208 pF and 178 pF, 8/0

ditto with trimmers, 9/6.
220pF and 105pF  come. slo'

1 wotion 10/8. 345pF single 7/6.
Mgl 8al. Min, fin. Dilersin 100 pF,
Auth sl unit and Mullard latest | 300FF, BOOPE, 7/. each

FERRITE AERIALS. M. & L.W.

3 w, amplifier (ECL 86 and EZ 80), car aerial coll 8/3.

3% "Moo e spenker, o "% Iidget Vol Contral with efes
Contempor: styled .2-tone cabimet, JCODWO 0] K johm,

e arey end offbite . with jwitch 4/9; Ditto less switch 3/9.
mmhxng o reliet, Bize 174" x 1§¢ | Speakers: 'PM.: 2n. Plessey T8

ST izl
COMPLETE EIT ohums, z y 35
Garr. and ins. 10n £13.19.6 |onms, 23s6.

Ear  Plug Phones—Min,
. & Const. details 2/6 (tree with kit), tinental type Bft. dead, jack plu;

BARGATNS — 43P, FLAYER UNiTg |Uncatel v Higs Top, B Low

Sigelo Players cart. 812 Jimp., 76,

£.M .1 Stereo’Mono ....eeen .19, Brand  New, Mitre, 1lst e,
E.M.1. Junior 985" [l......  $£8.9.8 11 0C44 & 2 OC45, 15/6. 1 OCEID
ﬁ:ﬁ"ﬁ'ﬂga" =;g-lglé & 2 OC81, 16/6. All sbové and
TSR UATY ;: “ee uﬁmlo 0A8L, 32[6. Post Free,

7 VALVE AM/FM RADIOGRAM CHASSIS

Valve line-up ECCSS, ECHS1, EFS9,
EABCS0, EL84. EM8Y, EZ80,

Three Waveband and Switoched Gram
positions, Med. 200-550 n. Long
1,000-2,000 w. VHF/FM 88.95 Mérs.
Philips Continental Tuning Insert with
permeabliity tuning on FM and com-
biged AM/FM IF (ransformers. 460
Kefe. and 10.7 Mefs. Dust core tuning
sl colls. Latest clreuitry including
AVC apd Neg. Feedbeck. Three watt
output, Bensitlvity =nd reprodugtion
of a very high standard. Chassis® size
138} x 64in. Height 7iin. Edge ilum-
Buted glass dia) 11} x 3w

Vortical pointer. Horlzoptal station wawes.
A.C. 200/260~. operation.

Aligned and tested ready for use £ l 3 lo 0 Carr. & Ins. 776

Gold oo brown background:
Magic-cve tuniog. Cet. diagram now available.

.'dl.. b.a b5,

':L TE RPLAYER KIT, Ad il Cnnmle'e with 4 Knobs—walnut or |vorv to cholee, ]udoor TM serial 3/8 extra,
ine. nu New Bargaly. P.M. Speaker ouly required. 10in.
Prioe Now Onlty 100, 7/8 cart. Lllc mD 30/-: 134 ¥ 8in. E.M.L “Fidelits”, 38/~ lZIn. RA. with cone.
Doudlp wound wnn 00 live ohessist Tweetor, 42/8, Carr. 2/5.

TYGAN PRET (t‘oﬁ\u& pat.y, 12 ®
1208, Bf+; 12 x 18n. 8/-; 12 3 24in.

BONDACOV!T speaker Cabinet Acoustic Wadding (iin. thick approt.) 12in.
e, any lsngth cut, 1/8 ft., 4/- yd. TINNED OOFPER WIRE. 18-225.
2/0 {lb. ~ ERSIN MULTICORE SOLDER, 0/40 4d. per yard. Cartons 2/8 ete.

(/- e(o\, ‘
m AIOHISED KL’!AL-
8 ‘Hlt_ Anlsh ¢ in.
umoﬂd menb 111 nq.ﬂ $u1ﬂple~ of
in. cut. Max, size 4 ft. ¥ Bft., 47/8
pius carr.
ENAMBLLED COFPER WIRE—

We manujacture &)} types Radio Mains Transf.. Chokes, Quality O/F Trans, ete.
Enquirias invited oy 8pecials,
by raturo. Send for detailed bargain Hats, 3d. statap.

RADIO COMPONENT SPECIALISTS

Prototypes for sioall production runs, Quutations

. resls 14g-20g. 9/€) 23g-28c, §/-3 0 Brigstock Rd., Thofntou Hesth. Surrey. Hours: & daom.-6 pom., 1 pom. Wrd.
ﬁ} su. am s&-qsl. 4182 395-108 Et. THO 2188, Terprs €.15°.0, or G.0.D, Fost and Packing up w0 § 0. 9d.; 118, 1/3}
1043 2437 § t6. 29 B 1b, /5.

r e
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Easy-to-make cabinets to house your hi-fi

1-Tape deckfrecord storage .

2 & 5 Loudspeaker

a 3 Record storage
~ 4 Radiofrecord player *

These easy-to-makesectional units
are part of an outstanding new
range of designer-styled cabinets
for high:fidelity sound equipment.
They are the directresult of aclose
collaboratien between-well-known
Industrial- designer Frank - Guille
Deés rca-Fsia and Percy Wilson.ma,
technical editor of “The Gramo-
phone’ and prominent authority on
acoustical engineering.

The cabinets whichwill house almost
any' combination of Hi-Fi equip-
menthave been espec:ally designed
for makmg in-Vipboard. Vipboard

Is'afine quality board with superior
screw-holding qualities; specifi-
cally made for easy and economical
turniture-making within the home.
It.comes in 20 standard sizes, fully
veneered on alf' surfaces and ready

to polish. No special skills are re-
quired, and you need only basic
household tools. Total costof Vip-
board forthecabinets shownabove
is £27.0.4, The.individual-cabinets
cost. from £2.8.11 (units-2 and 5).

VI pboa Yl tully veneered chipboard with the natural wood finish

Find out. how you can ‘choose and build the units best suited to your Hi-Firequirements—at a fracllon of their
¥shop price”. Ask for Free Instruction’Leaflets and the Vipboard Furniture Brochure at your local Vipboard

stockist, or write-to:-Vipboard Division, G. W E. Boards Limited, 6 John Street, L

London WCI1..Holborn- 8421

VALVES FOR' RADIO, TV AND A

AUDIO - APPLICATIONS
Al valves sold by us are ﬂm q\uhty, unused and guﬁntaed for

; vmoxnma BYIALL.PLEASEA‘?DZIGINTHE!!‘OB
Pleaee send 6d. stamp for new: vaive price lst,

'Z &1 AERO

CHARGE 1/8

SERVICES LTD.,

Retail Shop: 85, TOTTENHAM COURT ROAD, WLl
Tel, LANgham 8403
- Head Office md Warehouse now in new premises oi: MA wns'mounm: GBOV! '.I.

OA3,  4/-16AVE  B5/=1787 .-16/=)83 -  8/-]ECCA0 " 9/-
<O)A§1 :;. gg76; 2- 9BWS ;5- 85A2°  8/6 1 -:1; - Tel. PARK 56841/2/38
B3’ - |6B8 2/=|10D1 -190AV 15/« . 8y P ALL oorrespond Order
8%% 'gjﬂ ggég .61/9 “{f)“ "g;' 3001 -- 8)-| E0CSs /6] Tease send ALL oo: ondence and Mail re to the Head Offfce,
B -{11D3 - 807 » 8/-1 ECC88 EM81  7/8{PEN45 6/8|Us0 3f= - .
GI/B SBGEG 12/-{11D5 71-|882" 20/-| ECFB0 8| pMB4 8II- PENﬁDD/ U7 5’- ) C.R.T. INDICATORS TYPE 108
12AC6  8/-|866A - i4/-|{ ECF82 EMBS 9;- 11/-|U191 - 9/-| Triggered Oscilloscope using a VCR139A 3-in,
1/ 884 10f- | ECH21 EM87 8/6| PEN33310/-| U251 12/6|tube, Bwitchable Tlme Base giving 6 apeeds trom
12AT6 4/ (054 8/-|BCHB5 -10/-1EN31* 10/-| PEN45SDD | U281  18/-110 to 20,000 11 sec. “Y" Amplifier with gatn of
12AT7  §/-[9s5 8/-|ECH42 7/-|EN32 10/-| - /6]U282  12/.|1,5 and 20, Calibrated “X" shift. “Y” shift
12AU6 6/8|957 b/-| ECHB1 8)«|gY51 71| PENDD U301 - vol',meter Power supplies required: can be pro-
12AU7  b/-1958A  4/~/ECHS3 6|¥Ysl  7/-| 4030 7/8{U408 7/-|vided by Power Unit type 917 described_below.
12AV7  8/.1959 8/-|ECL80 6/-1EY84 7/6|PL36 8/-1U801 20/-}In perfect condition, complete with description
12AX7 6/-|5670 10/-|ECL82 '6/6|EY86 5/6|PL38 16/-|U4020 &/-|and circuit diagram £7.10.0, Pnddna s.nd carriage
12AY7 10/-(5673 .10/-|ECL8S 9/-|Ez40. 5/6|PLS1  7/-| UABOSO B/-|(UK only) 20/-, -
fj‘.?ﬁ% g’. gi’ﬁg 5//- ECLS6 4};- Ez41  6/8{PL32 :/Ie UAF42 s//;
P ' 8/- 3E »|FZ80  8/9|PL83 -|UBC41 8 ’SCOPE POWER UNIT.TYPE 917
12BES" 4/¢|AC/TH114/-|EFY - 12/~1EZ81  4/8|BL84  8/8(UBCBL 7/-lyuine oreratod .,3‘55 AC. iding 800 and
12BH7  6]-| ACGIPENG]- |EF37A 6/-|a230 10/~ PLS00 13/~| UBFSD /6| 1oy Rerated 230V A.C. provid GAG. .3V b
12E1° 0j-AzZ1 /6| EF30  5-1Gz33  10/-|PMS4  gi-|UBFsg 7)-|.7D% DO 8t S00mA BAT o0 Rt Gm.;
Ay Welaza s-lBR4 s-jozu 0i|pvss a0klUBLal Al gl L o GG, s MR GR
128C7 '8/6|AZ4l  6/-|EF4L  8/8jGz37  9)-|PYBO  4/9|U 81| iriage (UK oatey Do tion e
12867 38/-|Cc1C. B/-|EF42  8/-|HVR2 ¥-|PYSL  5/6|U g/-|carriage (U.K. only) 20/-, .
12857 5/-|CL33 9/-1 EF80 6/-|KT66 15/-|PY82 6/=|UCF80 /6| PRICE jor Indicator complete with Power '
123Q7  10/-1CY31  6/6/EF'83  9/6|KT88 20/-|{PYR3  6/=|UCH21l 8/-|Unit and sct of interconneéting cables £11.°
19AQ5 b/-|DAF96 5/6/BF85  8/-|ME4l  7/6|PYSS  7/8| UCH42 7/-|Packing and carriage (U.K. only) 25/,
-|19BGEG 7/-(DD4l  7/»|EFB6  5/6| MELD611/-| PYR01 6/6]UCHSL 7/«
Eg};{ gg- ?fas :1/5 ﬁg; %/I Ui4 1;;. QQVO:!-6‘6/ UCLB‘; ;/Ie POST OFFICE COUNTERS
2 -| DF98 o -(N78 - -l UCLA: .
30A6G_"b/-|DK40 11/-|EFS ° 9/-|PABCSO 7= QQVes-10 (TR 7/6|[TA AN Son cenvelling bype, counting from
25L6GT 8/-|DK92 6/6|EF1B3  7/-|prss  1g/- 35/-| UF42 7;- e - 5,
25Z4G  B/6|DK9  8/6|EF1s4 7/-1pCe7  8/8]Ri0  1B/-|GFS0  e)g| Ditto 23000 Coll . /-
2570 7/-|DL68  10{-|EH90  7/5{POCB4 6/8|R1IY 7/6|UF85 6/ The dimensions of the above ‘two types are
25Z6GT 8/8| DLY6  6/-|EL34 10/-]pPuc8s 7.-/RI9 - 8/-|UFRS ° 8/6|liin. x liin. x 5in. long.
207 - B/=|DMT0  5/-|EL35 /.| PCCS8 10/-|RLLS 12/6|UFEY  6/-|Four-digit ae above, but minigtnre high speed
30015 8/6|DYRS  7/-|EL37' 17/8|PCUBY 10/-|SU2S  12/6|ULAL  2/8|type, counting epecd 600 per minute, 5008, Coil,
/-|68G7  §/-|30FG  8/6|BSSUC 15/-|EL38 17/€|PCC18S.10/- | THAL 10/-1ULB4  6)-[lin, ¥ Lin. x 83im” .. .. .. .. -3/6
6AB4  .B/-|63L7GT 4/6[30FLL 8/-| K180 15/=| E141 [3]PCFB0  5/8| THI33 6/ UMB0  7/=|p.p, 1/~ each. .
6AF4 11/~ esma:rr a/8 gofm 13/6 EA:’.CSO gl’i'! EL42 g[/- PCF82 %/Ie ;;{2321 10/- gglg g/- :
6AGT." B/-168Q7GT b/a|331.6GT 6/6| EAV42 ELSL 6| PCFA4 10/-|TP22  4/6[Uys /-
FAHA 11/ i 9/6(35W4  4/6|EBC3  13/-|ELS3  7/-|PCIS6  BJ-|TP2  4/-|UY4L  5/6 MULLARD TRANSISTORS
6AK5 5/ rmG 10/-13523 7/-1EBAL 6/8| K134, 5/-| PCF801 10/- 1 TPu620 7/6|UY85 49} 028 1%/6 | OCT1 5/- | OCI8D 72/.-
6AKS  7f-|6v B/-1357Z4GT 5/-|EBCRL 6/8|EL8S /| PC1'802 10/-|TT15 - 36/-1 VCRI39A" | - 0CH5 ~ 15/- | OCT2  B/- |- OCST %]~
6AM8  4/- fWﬁG -3/8(35Z6GT 5/-|EBK80 8/8| EL8S  7/8| PCL8)  9/-|TT21 82/- 25/-} Ouad . 8/- | OC5  6f- | OCRID 7/
AQ5  8/-[6VEGT 5/-|30B5  8/-|EBFSZ 7/-|EL360 12/C|PCLS2 6/8]UI2/14 7/-]VPs  18/-| oOC45 * 6/- | OCi6 6. | OCIS9 13/~
nssG 225//8 6X4 4= (5)3%? ,;F 23[/- gg}"flm. lcls;- ELS‘:"I 8;- ;t(;i.gi Z;g g;i 1;.;- ggsﬂl 65118 T OC70 . b= 170c78  7- | OC170  8/-
6A87 6X5G 4 DIRG 25/~ , -(BLe22 8- |PC . 2 - -l g o 8
6ATS  4/-|BX5GT 5% S0LAGT 6/-|EBLZ1 11/-|EM34¢ 9/8{PCL85 7/6)U2  11/-|X79  15/-| MATCHED PAIR8 OF OC81 WITH OCS1ID -
8AU6  b/-{7C6.  6/-163KU  9/-lEc92 . “@/-IgMs0  6/e]PcLSe  8/-lUs1 61-]z86 -

. 13- perset,
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Alignment -

Aid

An rf. and a.f. oscillator for receiver ddjustment

broadcast signals for alignment and test pur-
poses it is usually better to employ a signal
source more under one’s own control.

ALTHOUGH_ beginners often make use of

Although the aid presented here follows in the

main a fixed patiern. it does possess the advantage
of being entirely self-contained and because tran-
sistors arg used requires no cxternal connections to
the domestic mains supply.

Facilities Provided

Two outputs are provided. From socket SK1
a fixed audio frequency sine wave signal may be
extracted and this may be used to test audio
amplifiers, etc. A portion of this audio signal is
also allowed to modulate a radio frequency oscillu-
tor operative over two bands. viz.. 350-1.500kc/s
approximately (Range 1) and 200-480kc/s approxi-
mately (Range 2). This r.f. modulated signal is
available at socket SK2 and may be used to align
and test ‘broadcast band receivers.

A switch (S2) is also. provided to enable the user
to cut out the audio modulation at any time
leaving the r.f. signal still present. When the unit
is operated in this manner current consumption is
very low indeed. being in the region of 600xA
(0-06mA).

Theé circuit diagram (Fig. 1) shows that three
transistors are employed. The braken vertical line
shown almost at the -centre of the diagram does
. not here indicate screening but is drawn to show
the division between the two sections. that portion
to the left of this line comprising the r.f. oscillator.

Audio Oscillator

The two transistor configuration to the right of
the line mentioned. is the audio oscillator which
may be dealt with first for it is a very reliable
arrangement based on one recommended by
Mullard Ltd. for use with their transistors. This
circuit is essentially a Wien bridge network.

Considering TR2. if oscillation is to he obtained
a 160° phase shift must be made to occur between
input and cutput. and although this can e
achieved with onlv one transistor plus sufficient
passive components in an external reactive network,
heavy lasses tend to prevent the cireut from
functioning unless high potentials are employed. A

single transistor can also be made to oscillate at
audio frequencies by using with it-a suirable a.f.
transformer in a- reversed feedback circuit. How-
ever. a2 method superior to either of -these lies
in the use of an additional transistor which costs
no more than a transformer.and is also less bulky,
The 2-transistor arrangement oscillates readily and
with care can be made to provide an excellent sine
waveform.

The main frequency determining components
associated with TR2, TR3 are C7. R10. C8. R,
and in similar valve circuits it is not unmusual to

BY K. F. PERRY

find either the equivalent pair of resistors or
capacitors made ganged and variable so that a
wide frequency range may be covered. In a tran-
sistor circuit of this kind varying the resistor valdes
is not practical except over a very limited range or
the operating conditions are seriously upset. The
operating frequency can be varied though by
changing the capacitor values (C7, C8 in this case).
Usually the values are R9=R10 and C7=C8. but
where a single [requency output is required dis
similar values may be chosen. In the relevant
section here R9=R10, but if C7=C8=01uF
(10.000pF) the operating frequency approximates
to 3kc/s. . Putting instead C8=C7X10=01uF

Ry
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, lowers this to about 1,000¢/s. This may be further
“loweted by increasing the value of C7 but was not
done in the prototype since as the frequency is
Jowered it becomes increasingly difficult to obtain
:a good waveform of adequate amplitude.
~ Waveshaping is effected in the emitter circuit of
“TR2 where a.c. feedback is introduced due to only
:partly bypassing the emitter resistor. The value of
R11 is actually somewbhat critical if a pure sine
waveform is required, for if too high in value
amplitude is seriously affected whilst on the other
hand a low value ensures a distorted waveform. If
-no oscilloscope is available it will generally be
satisfactory to adjust RI1 to as high a value as
possible whilst listening to the note produced in

PRACTICAL WIRELESS

April, 1964

Using a reversed feedback circuit, energy is
rclurncd from collector to basc in TR2, due to C2,
via T1 or T2 whichever is in use at a given time
and in the correct phase to maintain oscl}lallons
for as long as supplies -are connected.

The transformers used here are of a type
originally designed for use with valve circuits and
although the turns -ratio might not be optimum
construction is simplified in that they arc readily
obtainable. Either transformer ‘winding, as selec-
ted by SI1A, is tuned by VCI, 2. This variable
capacitor is a miniature lwin-gang, the sections
have values of 208pF und 176pk, and these are
parallcled, the measured capacitance of the
specimen used in the prototype being 400pF due to

headphoncs Although  a square wave .sounds  “exiras™ being contributed .by the inbuilt

‘clicky ™ this is not really a reliable guide—and  trimmers. If a SOpF (nominal)’ singlé-gang type
anyway temperature changes may also introduce  tuning capacitor is to hand this might prove
discrepancies later. A variable = form " control is slightly better particularly on Range 2: physical
bardly worth while here, however. size is of some importance, however. and solid

The output is extracted at TR2 emitter circuit
via C11 whilst the section is rendered inoperative
-as required by opening S2. whereupon the base .
and collector feeds are broken to the transistors.
With S2. closed total current consumption is:2mA.

::l:he R.F. Oscillator

As mentioned earlier current LOHSUFHD“OH falls
to about 600xA when TRI circuitry is working
alone to produce the necessary r.f.- osullanons

RFE oscillator

dielectric types sometimes tend to act sluggishly.

The oscillations may be extracted at various
points but in this design the lower memher of the
base feed potentiometer is selected, a crude atten-
vator (VR1) being employed.

If S2 is in the “open” position there is no
audible indication that TR1 is functioning. unless
this is made to beat with another r.f. signal: but
when S2 is closed audio signals of suitable ampli-
tude are injected into TRI collector circuit via

AF oscillator

1]
! VLN Ind,out
] n u
‘ 22k 5%{ -ve line
L L]
1 R4Z L
33k 3-9m§ R6 ‘m7 gg BRg
S1A,B and C positions 7 1 27kQS 47k .
3-8 1800 ke/s Ranget l ] e
c/s Range 1C
317200480 kcjs Range 2 i ——"—’r‘—"-_ =
N ! c8
3 i O 1pF »—Iﬂ-q Tr3 | g3
50pF 5 ocel
G| 24F S
b |
R2 e (] e
2:2k0) Tr1 | Tro
0C44 I ocset
| >ms RS cha Ro%
1 1
gzzm 1-Bkﬂ§ kK L i
= . z p > —
R
l -
R3 s R10 '
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Fig. I: The complete circuit of the unit.
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PRACTICAL WIRELESS

1157

Beck

wiring alse. It will be noted that
space for the PP6 battery used

exists below the tag board but a

“S_Material- 1€ swg, aluminium

larger size battery could also be
used by fitting a suitable two-pin

socket to a side-member, lcads
from the external battery being
connected when required.

If four self-tapping screws are
removed from the front panel all
the items shown -in Fig. 3 pull
away leaving a shell. The drive
and scale associated with VCI. 2

is a Muirhead reduction type 3in.
diameter and graduated 0-—180,
this having been pruned from a
now discarded RF27 unit. Both
Eddystone and Jackson manu-
facture a suitable alternative,
however. but these are graduated
0—100. If preferred. a simple card

’ ” . .
‘—ﬂi"'! Front g% I 2%
i panel s P +
I Hole sizes
‘ g....i://a':dva.
e /8 did,
L_I = s
[ 1
a = 1
Flanged 1[‘ .
side sectians T 7
2" deep

scale traversed by a suitable
pointer may be used instead. and

Fig. 2: Dstails of the instrument’s case.

R16. These a.f. signals mix with the r.f. signal and,
in eftect, render the latter audible.
R,angé Coverage

Range 1 covers the medium waveband whilst
Range 2 is adjusted to cover 200kc/s—480kce/s
which necessitates modifying T1.

Ignoring unseen capacitances and assuming use
of a variable capacitor with 2

this may be calibrated direct
instcad of using a graph as was
_done with the original model.

Preliminary Work

First work consists of preparing the casing on
the Jines of Figs. 2 and 3 and mounting the respec-
tive items thereon. Details relating to the tag board
are shown in Fig. 4 and to simplify matters the

sweep of 50-400pF. an inductance 4.\ _/ \/ 3
of some 1.600uH is required to N 2
cover the desired range and to
this- end 30 turns are removed To T2 pin 9 2 4
from the .main winding of the ’ 3\')%3,' foltaol
transformer. In this way the s2 To T1pin 9 F 2N
Light Programme transmission sl =~ ] 3¢
on, 200kc/s- can be used as a DT 26 Totag o 2 b/’
marker for subsequent scale cali- . g Ry <A
bration whilst allowing oscilla- Totag 24 To T2 To T4 ?,U
tions to be  produced at 470kc/s pinl  pin1f 8%
and thereabouts for if. align- tan ooy Totag 36
ment purposes. Some suggestion e e s
regarding sétting up this range UV
will be given later. [ttt —:
0 ]

Heusing the Unit AR output ! f

A closed-in metal container . jicktagy 'Bm'erycompartment:mtag
must be used in order to mini- Moduated H 1 30
mis; lmdiagion. For the origir;al ) RE output ! ,
model a six-piece sectional alu- 4/ ] \
minium chassis