


Hond Offce and Warehouse Z & | AERO SERVICES LTD. Retak Shop

MA WESTBOURNE GROVE 85 TOTTENHAM COURT ROAD

LONDON W2 Please send all correspondence and Mail-Orders to the Head Office LONDON W1

Tel. PARK 5841/2/3 When sending cash with order, please include 2/6 in £ for postage and handling Tol. LANgham 8483
MINIMUM CHARGE 2/6. No C.0.D. orders accepted Open ail day Seturday

PLEASE NOTE THAT THE VALVES OFFERED BELOW ARE NOT NECESSARILY OF U.K. ORIGIN

0A2 6/6 | 6AWBA 11/~ | ¢FI15 11/~ | 10FI8  8/- EL42 11/6 [ N18 21/- 2 9-
A1 e |eawearte s - | 1Fis o | Fiegt Quality  Fully Guaranteed [ELe 16 | Slhcilc | L5 3o | UABCweh
0B2 ¢/6 | 6BEG 5/~ | 6F22 ¢/¢ | 10LDI11 11/~ EL83 8/3 C

OB3 16/~ | 6BFS 16/~ | 6F23 15/6 | 10P13 11/~ EL84 8/~
0C3 T~ | 6BF6 9/- | 6F24 13/¢ | 10P14 20/ EL8S 8/
0oD3 6/6 | 6BG6G 12/~ | 6F28 18/~ | 12ABS 10/- EL86 86
IB3GT 7/ | 6BH6  8/6 | 6F26 7}~ | 12AC6 /6 BRAND ELS0 /6
JL4 3/6 | 6BJ6 8/6 | 6F28 14)- | 12AD6  7/6 EL91 8-
IRé &6 | 6BK4 21/~ | 6F29  6/6 | 12ALS 9= EL95 7
1RS 7| 6BK7A 10/~ | §F30 7~ | 12AQ5 8/~ EL360 23/~

184 5/6 | 6BL8 7= | 614 9/6 | 12AT6  §/- . EL803 17/~
185 S/~ | 6BNS  8/6 | 6)5GT 6/- | 2ATY /6 ELECTR ONI C VALVE S |etan w-
1T4 46 | 6BN6 8/~ | 6)7 8j6 | 12AU6 5% EL822 18/~
1U4 6- | 6BQS 8- | 6K6GT 10/~ | 12AUT ¢~ | 30C17 16/~ | 811A 30/~ | DY802 10/~ | ECH84 9/- | ELLSO 18/-
1U8 9/6 | 6BQTA  7I6 | 6K7 6/6 | 12AV6  6/- | 30CI8 18- | §12A ¢85/~ | ESSL 88/~ | ECL8O 9/~ |EM34 16/~
1v2 9~ | 6BR7 17/ | 6K8G 6/~ | 12AV7 9/~ | JOFS 17/~ | 866A  14/- ElaoL %0/~ | ECL81 8/6 | EM71 12/

1X2B 7/6 | 6BR8 13/~ | 6K23 10/~ | 12AXT /- | 30FLI 15/-{ 6080 27/6 | E18 19/- | ECL82 6/6 | EM80 8-
2D21 6/6 | 6BS7 26/~ | 6K25 15/~ | 12AY7 13/6 | JOELI2 18/6 | 6146 /- EABCOO 6/6 | ECL83 12/6 | EMB1 8/6
(3AS 10/~ | 6BW6 16/~ | 6L6GT 9/- | 12B4A 10/~ | OFLI3 10/~ | 6146B 47/6 AF42 10/~ | ECL84 11/~ | EM84 7/6

304 8~ | 6BWT 136 | 6L7 66 | 12BA6 /6 | JOFL14 15/6 | 6267  6l6 et s/~ | ECL8S 10/6 |EMS$7 11/~

354 7~ | 6BX6 S8/~ | 6LI8 - | 12BAT /6 | LI  7/- | 6360 28/~ [ EBCAl 10/6 | ECLB6 8/6 (ENSI  6/6

3va 8- | 6BZ6 /6 | 6LD20 /6 | 12BES /6 | JOLIS 17/~ | 6939 42/~ | EBCB1 66 | EF37A 9/ |EYSI 8-

SRAGY 11/~ | 6C4 6/~ | §NIGT 7}~ | 12BH7 6/6 | 0L17 17/-] 7199 15~ | EBC 8/~ | EF39 8/~ | EY80 9/-

SUAG 6/~ | 6CSGT 7/~ | 6P1 12/~ | 12BY7 30/~ | 0PI2 16/~ | 7360  36)- | EBCO1 &/~ | EF40 10/~ | EYS1 8/

SUAGB 7/6 | 6C9  17/3 | 6P28  12/6 | 12KS 10/~ | 30P18 7/ | 7586 26/~ | EBFB0 #/~ | EF4l 136 |EY83 1y
6Q’ 716

7

SY3GT 6/- | 6CA7 10/ | 6R7G 7/~ | 12Q7G &/~ | 30PL1 15/6 | 9003 10/~ | EBF8S &/¢ | EFS5 13- | EY86  8/-
323 9~ | 6CB6  SI6 | 6S2 a- | 1287 - | 30PL13 18- | AZ3t s~ | EBL3 28/~ | EF80 S/~ (EY87 86
$Z4G 76 | 6CD6GA 6S4A  11/- | 128G7 7/~ | WPLI4 17/~ [ AZS0 12/~ | ECS3 10/~ | EF83 10/~ | EYS8  8/6
SZAGT 8/- 23/- | 6SA7 76 | 12SH7 8/~ | 35A3 10/~ [ CBLI 1¢/~ | EC8 13/~ | EF8S 7/~ | EZ35  5/6
630L2 15/~ | 6CG7  9/- | 6SG7  i6 | 12857 s/~ | 3SAS 11~ | CBL31 17/- | EC88 13/~ | EF86  6/6 | EZ40 9/~
6AB4  6/6 | 6CH6 11/- | 6557  7/6 | 125K7 8- | 33B5 13-4 CY31 7/- | EC% ¢/~ | EF88 86 | EZd 8-
6AF4A  9/6 | 6CL6 10/~ | 6SK7 6/6 | 12SLIGT 8/~ | 35CS 7/~ | DAF41 11/~ | EC92  6/6 | EFS1 4/6 | EZ80  5/6
6AG7  7/6 | 6CW4 12/6 | 6SL7GT /6 | 12SNTGT8/- | 35DS 13- | DAFS1 S/~ | EC93 8/ | EFS2  7/6 | EZ81  §/6
6AH6 10/~ | 6CYS 8/~ | 6SNTGT 6/~ | 125Q7 8/~ | 3SL6GT 9/6 | DAF92 9/6 | ECC40 11/~ | EFS3  4)6 | EZ90  §/-
6AI8 89 | 6CY7 12/~ | 65Q7 #/- | I2SR7 /6 | 35W4 S~ | DAF9% /9 | ECC8l /6 | EF%  §/- | GYSOl 16/~ | PENMDDS/- ) U2s 18/~ | UY4l 8-
6AKS  4/- | 6D3 8- | 6SR7  7/6 | 1487 1/~ | 35Z3 11)-| DF%s  7/9 | ECC82 €/~ | EF9S ¢/~ | G230  7/6 | PEN4S 7/~[ U6 18- | UY82 10/
6AKS 11/6 | 6DC6 136 | 6T8 66 | 2001 9/- | 35Z4G §-| DK40 10/- | ECC83 /- | EF% 4/~ [ GZ31 &/~ | PEN4SDD | U3I 9~ | UYss gl
6AL3  8/6 | 6DK6  B/§ | 6U4GT 126 | 20L1 20/~ | 3SZ5GT 7/6 | DK9I 7/ | ECC84 ¢/~ | EF97 19/~ | GZ32 96 151 U7 30/- | VR75/30 9~
6ALS 3 | 6DQ6B 12/~ | 6UB 7- | 20P1 10/~ | S0OAS 13- | DK92 o/~ | ECC8S §/6 | EF183 /6 | GZ33 16/~ | PEN46  7/6 | USO 6/~ | VR105/307/-|
6AMS 5/ | 6DS4 18/~ | 6V6GT /6 | 20P3  12- | 50BS 7/~ | DK96 8- | ECC86 9/6 | EFI84 7/~ | GZ34 11/- | PEN383 18/~ | US2 6/~ | VR150/30 ¢/8]

6AMG6  4/6 | 6EAS  11/- | 6X4 §/- | 20P4 20~ | SOCS 7/~ | DL91  S/¢ | ECC89 11~ | EF800 20/~ HABC!O 8/ | PEN384 10/~ | U76 8- | VU9A 19/~
6AQS /6 | 6EHT  6/6 | 6XSGT S8/6 |20P5 20/~ | SOCD6G/~ | DL92  7/- | ECC91 4/ | EF804 20/~ BC90 §/- | PEN4S3IDD | U78 8= YUIL 10/
6AQ6 10/~ | 6EJ7 7/~ | 6X8 11/= | 25CS 9/~ | SOL6GT 8/- | DL93  4/- | ECF80 7/- | EF8Il 15/- HBC9I 6~ 11-1 U9l 18/~ | VUI20 18/

6ARS  6/6 | GEW6 12/~ | 6Y6G 12/ | 25L6GT 7/6 | 88A2  7/6 | DL9% 8/~ | ECF82 7/~ - EF812 15/6 | HF93  ¢/6 | PENA4 %/6 | U201 7/~ | VUI33 10/-
6AR6  6€/6 | 6F| 14/- | 9BW6 86 | 25Z4G_ 6/~ | AG 48/~ | DL9S 8/~ ( ECF83 18- | EF814 13/6 | HF94  8/¢ | PF86 11/~ | U2t &~ | w729 13/-
6ASS 7/~ | 6F6G S/~ | 10C2 10/~ [ 25Z6GT 12/- | AV 48/~ | DL9% 7/¢ | ECF86 12/¢ | EK90  S/- | HK90  ¢/6 | PF818 17/- | U282 8/~ | Z309 - 18/
6ASTG 16/- | 6F1I 6/6 | 10D1 8/~ | 30AS B/~ | 90Ct 12/- | DM70  &/s | ECF804 30/- | EL34  10/6 | HL92 7/~ | PFL200 14/- | U301 11/6 { Z329 17/
6AT6 8- | 6F12 46 | 10D2 8/~ | 0AE} 8/- | %0CG 26/- | DY70 12/~ | ECH42 13/ | EL36  9/6 | HL94 8- | PL3}  7/- | U403 10/~ | Z803U 17/
6AU6 8- | 6FI3 7/~ | 10F1 18- |30Ct /6 | %CV 25- | DY 6/6 | ECHB1 8/ | EL38 27/6 | KT66 27/6¢ | PL36 11/- | U 76
6AV6 &/~ | 6F14 12/~ | 10F9 10/~ | 30C15 18/~ | 807 9/6 | DYS? 7~ | ECH83 8/6 | EL41 11~ | KT88 33-[PI8 96 | usol 20-

TRANSISTORS SILICON POWER RECTIFIERS INTEGRATED CIRCUIT
WIRE ENDED i AMPLIFIERS
IN2071 AV, 700mA 4/~ o P n
e IN3T09 M8 BCY 7~ INS399 15A 46 EAJOOS RF Amplifier with 100mc/s bandwidth. Max.
FIT 6 INITIO 3~ BCY31 8- INS408 3A 63 issipation 26mW. For use as I}F nrr)pll{ler, balanced mixer,
INSL2 3le INIBI  12/- BCY33  &/- 1S113 40mA 46 product detector or self-oscillating mixer 27/-
IN4MA ‘;; i"(‘};’:’]ﬁ ;5: g‘(‘,!“; :/: 181§ 400mA 7% ] C€A312 wide Band Amplifier (up to 20mc/s), suitable as IF
2Me97 41/‘ ACI125  6/6 :E‘z'x? Jn/o BYI127 600p. . 1A A %/: Amplifier for VHFIFM recewersd 1/
NG 8/6 ACI26 8- 7/6 i ifi
§:;g; 'gf‘ 2(.';? e ggg; ;;;_ BV2130equ|valem(Vl9 8) 4. Oplv 800m. l ::m General Purpose Audio Amplifier of 5501;\7:
INTE M n e BEIGT s D226V 300p.i.v. 300"'A 2/‘ CANI Buffer lmpliﬁber consisting of two ‘super-alpha’
2N783 &9 T153 ~ F 1 6/~ - . i i i ick- -
gzoz’z 61— ﬁgisg 55— gg:g: y: STngxOUNTE?o;PS_“PP""’ “”1'3 Aw‘“h‘“ a"/d Nuts %1':: :&::"?éﬁ'f ?Cs'u:“:relein‘ o{(;;e:;z-?:‘;:?m;ymms 12/
9 ] s ~ AR - - i
2NY87 :/‘ Qﬁ :w ;;- BFI19S 3 KD202A 50,,_';',,_ IA g/_ 1 PA222 Audio Amplifier providing a mex. output of 1-2 watts®
2N1131 86 ACIT6 619 BEXS8  8/4 KD202B S0p iy, 1A 3 €8/-
2o o) [l iz tle Hl BENAEl Lt KD202D 200 i.v. 3A §- PA234 Audio Amplifier providing & max. output of 1 watt
IN(1H4 28/ ACYIR 4 FY 5/
3: |$5 ;;— ACY 19 4//9 2;;;;3 :5— kggg%li 1A e 276
1 - ACY20 4/~ -
§: ]n,g: ve ::;?2 y," BEYS! e KDZOZIG i {: ;;: ;Ambi walts Alldl((:‘l Amplifier ‘ .ﬂl-
/8 BEYS2 4/ KD202V 1 he above three 1.C's are in epoxy moulded double four-in
INI06  8/- ADI40  t6/— g§y27 :;; 009 oV, 3A 8/~ line package.
:3:‘3 ':;f BSY28 8- MC1709CG General Purpose operational amplifier in TO-! 9/9
ADIS2 9/~ BSY6S 4/6 case
2';:?} ':ff gg;z”" ,:;_’ MU LTIM ETERS TAA2$3 3-stage direct coupled amplifier for use from DC to
AF11S - oC22 13- 600kc/s: 7T0mW dissipation. Output 10mW into 15003 load 15/-
QE”? :j: 5% n;t TYPE MF1é TAA293 Y-stage amplifier with connection brought out to the
= . individual teads. Bandwidth woms 180mW dissipation.
:'};]lg '2'1 (quzs Z/f D&o;ﬂ&%ggﬂov Qutput 10mW into 15000 Iosd /)
:Elgg ;g ?x(:gg ::1: A.C. voltage range: TAA3IN MOST input stage f by a bi-polar
A o ¢ b - 10-50-250-S00V . stage. 200mW dissipation 13/-
/- 0oC3s 113 D.C. current range: . TAD180 Integrated AM receiver circuit containing off active
AF239 10/ 8:_ i‘z’ l:;: k $00,.-10-100mA. components, except output stage, required to build a complete
AEII TS | Ocas et Resistance ranges: 100Mf} -IMA}. The receiver 45/
- 0C4s 6 meter is also calibrated for capacity and SlAOSA 3 waits Audio Amplifier into 7-50 L ker.
X :s: 2 (I: g ;‘.l. ;;2 output level ing vollage 18V, Overvoltage protection L
0 Ag\zzg :;— ocT3 e . 0300 V‘%A‘f"“‘f‘yc‘ 2:3% for D. C Dan sheets are available for all the above 1.C's.
2N10S3  6/3 ASYS4 & 0ocTs 5/- and = or measurements.
g:;(l);; l://— :g;/:: :I‘II/- %zg ;//— Dlmel;gr;; Az&f x 3% x 1%in. Price “bl’ 4, =550 Please note thai certain e:t:m;l lc:mpon;n(u hkel ;emlors.
2 5 _ s range precision portable meter, 0.p capacitors, etc. are required to build complete amplifiers,
el e ||| s s ) (OS7eRA (2 B i, 291050350, 00,2500V A.C. Volts: 1056 Circuit details are supplied free of charge with amplifiers, but.
N9 32 ASY86  4/6 OC8ID 3 100-250-500-2500V; D.C. current 0-5-5-50-S00mA. Resistance are charged at 1/~ each if suppiied separately.
2N3393 26 ASZI6 149 OcCs3 46 2000-20,000 ohms; 2-20 megohms. Power output calibrati
;:;::; ;;: :g}; ::1: &.‘I‘:q :;; in A.C. for 600 ohms line. Complete with prods and batteries,
i:;m; 8- Q(Sﬁ)zv’ 1 sy e £6.5.0. P. & P. 5/- _ MOVING COIL METERS
2N3404  6i6 BC108  3i- oci7 - sie OUR NEW CATALOGUE 1969/197¢ IS NOW READY. MODERN ' RECTANGULAR FACE MOVING
MM S ey s o520 nae IT INCLUDES PRICES OF SOME 4,000 TYPES OF COIL METERS TYPE 01, 4in. x 4%in. \hc(e)
IN3aI6 46 BC147  4i6 0C202 13- VALVES AND TUBES AND SEMICONDUCTORS. 10lDA 40AMPS FSD. Basic movement ImA. Supplled
N34T 82 BC148 313 OC203 /3 ESSENTIAL CRARACTERISTICS OF KLYSTRONS, complete with external shunt 74/~
ma0r 4 Bcie  ye | oCHe 8- MAGNETRONS, CATHODE RAY TUBES AND SEMI- 101DV, 600V FSD. Basic movement ImA -
aros oo Ml paisy 3 1 Fogas e CONDUCTORS ARE GIVEN. THIS IS A REAL 120DA. 40 microamps 1)~
INITOT  ai- | REFERENCE BOOKLET AND 1S AVAILABLE FREE 120DA, 250 microamps /-
OF CHARGE. PLEAXSE ENCLOSE QUARTO S.AE. 120D A, 10 Amps, with internal shunt /-




FRE

RADIO ENGINEERING

Advanced Radio — Gen.
Radio — Radio & TV
Servicing — TV Eng. -

Telecommunications— Sound
Recording — Automation —
Practical Radio -— Radio
Amateurs’ Exam.

ELECTRICAL ENG.
Advanced Electrical Eng. ~—
Gen. Electrical Eng. —
Installations —  Draughts-
manship — Hluminating Eng.
— Refrigeration — Elem.
Electrical Science — Electri-
cal Supply ~— Mining Elec.
{ Engineering.

CIVIL ENGINEERING

Advanced Civil Eng. — Gen,
Civil Eng. -— Municipal
Eng. — Structural Eng. —
Sanitary Eng. — Road Eng.
— Hydraulics — Mining —
Water Supply — Pertrol Tech.

B.Sc. (Eng.), AM.S.E.,

OF EDUCATION, ETC.

The new edition of “ENGINEERING OPPOR-
| TUNITIES” is now available—without charge—
to all who are anxious for a worthwhile post in
Engineering. Frank, informative and completely
up to date, the new “ENGINEERING OPPOR-
TUNITIES” should be in the hands of every
person engaged in any branch of the Engineering
industry, irrespective of age, experience or training.

On ‘SATISFACTION or
REFUND of FEE’ terms

This remarkable book gives details of exaniinations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

ELECTRONIC ENG.
Advanced Electronic Eng. —
Gen. Electronic Eng. —
Applied Electronics — Prac.
Electronics— Radar Tech. —
Frequency Modulation —
Transistors.

MECHANICAL ENG.
Advanced Mechanical Eng.—
Gen. Mechanical Eng. —
Maintenance Eng. — Diesel
Eng. — Press Tool Design —
Sheet Metal Work—Welding
— Eng. Pattern Making —
Inspection —— Draughtsman-
ship — Metallurgy — Pro-
duction Eng.

AUTOMOBILE ENG.
Advanced Automobile Eng. —
Gen. Automobile Eng. —
Automabile Maintenance -
Repair — Automobile DieLsfl
Ve A

— Aut
Elec. Equipment — Garage
Management.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICALENG., AEROENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

Which qualification would increase your earning power?

C.Eng., A.M.LE.R.E.,

A.M.LLP.E., A.M.LM.L, AR.LB.A., A.LO.B, P.M.G.,
M.R.S.H., AM.LE.D., AM.LMun.E., CITY & GUILDS, GEN. CERT.

British Institute of Engineering Technology

453A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

THE B.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

VALUABLE NEW HANDBOOK
10 AMBITIOUS

ENGINEERS

Have you had your copy of ‘‘Engineering Opportunities’ ?

THIS BOOK TELLS YOU

Y HI?W to get a better paid, more interesting

iob.

Y HOW to qualify for rapid promotion.

Y HOW to put some letters after your name
“and become a key man . . . quickly and
easily.

Y HOW to benefit from our free Advisory and
Appointment Depts. .

% HOW you can take advantage of the
chances you are now missing.

Y HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

164 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL INCLUDING
EQUIPMENT TOOLS

Basic Practical and Theore-

The specialist -
tic Course for beginuers in P! Eleg

Radlo,T.V.,Electronics, Ete ZGI'_”ECST Division  of

AM.LE.R.E. City & Guilds i BeiD
Radio Amateurs’ Exam. NOW offers you a
R.T.E.B. Certificate real laboratory train-
ing at home with

P.M.G. Certificate
Practical Radio practical equipment.

Radio & TelevisionServicing Ask for details.

Practical Electronics
B L | ] EITI

Electronics Engineering
Automation
You are bound to benefit from reading
“ENGINEERING OPPORTUNI-
TIES”, and you should send for your

copy now—FREE and  without
obligation.
" TOB.LE.T., 453A, ALDERMASTON COURT. .Il
: ALDERMASTON, BERKSHIRE. 1
| Please send me a FREE copy of “ENGINEERING i
| OPPORTUNITIES.” I am interested in (state subject, I
i exam., or career). |
L |
RTEB, | NAME ...t =
arlcs., | ‘ i
| ADDRESS ...........ioiiuiiriianiraiaieinninn I
. TE .. B CETEEY. . 0¥ -EXY. -IF I
i i
E " 'WRITE IF YOU ‘PREFER NOT TO CUT THIS PAGE



HENRY'S RADIO LT

TO BUILD YOURSELF

* PW Stereo Decoder (Reprint 45A 1/6d). £5 15 0 pp. 3/6
OR with optional power supply £7 70

* PE Spring Line Reverberation Unit

(Reprint 46A 1/6d). £11 50 pp. 6/6
* Repaco 15 watt Invertor Kit £3 76 pp. 5/-
* Repaco 40 watt Invertor Kit £417 6 pp. 7/~
*

Tiny Tone Radio Control Receiver
{(Reprint 18A 1/6d).

Henry's MW/LW Tuner
(Brochure No. 5 FREE) £3196 pp. 3/6
PW Switched FM (Reprint 1/-). £317 6 pp. 3/6

MOST PARTS IN STOCK FOR PRACTICAL WIRELESS
AND ELECTRONICS PUBLISHED CIRCUITS. ALL IN-
TEGRATED CIRCUITS IN STOCK—LEAFLET 36A OR
LATEST CATALOGUE FOR COMPLETE LIST,

£2 15 0 pp. 3/-

*

*

INTEGRATED
CIRCUITS

SL702C Amplifier
BP1010 3 watt Amp 25, #1900 Bufter 10/-
MC1304 Stereo Decoder 55/— L9114 4in. Gate 11/~
TAD100 AM Radio 47/6 ©910 10/—
PA237 2 watt Amp 37/6 1C10 Amplifier 58/6
PA234 1 watt Amp 20/— TAD110 AM/FM Radio 59/6
PA230 Preamp 22/6 CA3028 Osc/Mixer 24/6
MC1303 S\ereo Preamp 52/6 CA3036 Dual Dar 18/6
LA708C 22/6 CA3020 Amplifier 27/6
SL403 3 watt Amp 48/6 CA3018 Array 22/6
TAA263 1 CA3014 FM 29/6

TRANSDUCERS Type 1404 for LF Commumcahon with Circuit  £5 18 0 pair
Complete List and Details of all Integrated Circuits No.36A Free on request

BUILD A @UALITY 4 TRACK TAPE RECORDER

To getthe best out of your MAGNAVOX DECK, you
need a MARTIN RECORDAKIT. This comprises a
special high quality 6 valve amplifier and pre-amp-
lifier which comes to you assembled on its printed
circuit board—in fact everything for making a supérb
Tape Recorder. You need no experience or technical
<klli to bring thls abou

THE INSTRUCTIONS MANUAL MAKES BUILDING
EASY, AND SUCCESS IS ASSURED. Kit com-
prises Deck, Amplifier, Cabinet and speaker, with
microphone, 7in. 1200ft tape, and spare spgol.

ASK FOR BROCHURE 6. TODAYS VALUE £60.
PRICE 39 gns pp. 22/6. NOTHING ELSETOBUY.

D DECKS
. SP25 mk 1
> SP25 mk. Il
* SP25 mk. I
* 2025TC
3000LM

£11 19 6
£14 50

* AT60 mk. /C £1310 0

* AT60 mk. f 9TAH/C £1515 0

* AT60 mk. [ Mag. Cart £17 100

1 AP75 /C

1 AP75 AT21 Cart. £3512 6

1 SL75 L/C £29 00

T SLIS AT21 £36 17 6 (Carriage etc. 7/6).

* Plinth/Cover 95/- pp. 5/~ Deluxe £8100 pp. 5/~ 1 Plinth/Cover £6 pp. 5/-
Deluxe £8 10 0 pp. 5/-. COMPLETE LIST 16/17 ON REQUEST WITH SPECIAL
LOW PRICES WITH CHOICE OF CARTRIDGE,

ENGLAND’'S LEADING
COMPONENT AND
EQUIPVIENT CENTRES

HENRY'S RADIO Fuliy /iustrated CATALOGUES

ALL TYPES HIGH
OF ELECTRONIC F DELITY
COMPONENTS & GENERAL
TEST AUDIO
EQUIPMENT EQUIPMENT

1 CATALOGUE
BUILT UNITS

Ak 5

COMPREHENSIVE CLEAR CONCISE CATALOGUES
A. Over 300 pages fully detailed and itlustrated with more than 6,000 stock
items. Everything for amateur and professional use. Complete with §
vouchers. 10/- value, for use with purchases.

ORDER AS CATALOGUE A PRICE 7/6 pp.2/-

B. New audio and high fidelity catalogue. 120 pages contain- WHY NOT
ing ideas and egquipment tor every application. Special low SEND
prices for all leading makes. Plus 12/6 extra discount voucher. AWAY
Over 40 recommended Stereo Systems. TODAY!
ORDER AS CATALOGUE B PRICE 5/- pp.1/-.

CONTINUALLY IMPROVED AND REVISED.

PA25 AS50
{25 watts RMS) (50 watts RMS)

SILICON POWER AMPLIFIERS
WITH DIRECT COUPLED, SYMMETRICAL QUTPUT

* HENELEC 'PA25'. POWER AMPLIFIER

This silicon'design from Henry's Radio uses complementary transistors in
the symmetrical output stage direct coupled to a loudspeaker of 8 ohms
impedance or higher. Power output is 25 watts RMS with an 8 ohms load, or
12 watts for 15 ohms, over a frequency range of 15Hz—25kHz 3db. Cool
funning is assured by the use of generously dimensioned black anodised
heatsinks. Price £7 10 0 I

* HENELEC 'PA50' POWER AMPLIFIER
Basically similar to the 'PA25' the *PAS50" wilt deliver 50 watts RMS 10 a
3-4 ohm load. Extra power is handled by complementary iriplet circuits
using the latest PNP and NPN silicon power transistors. As a result of
extra heatsinking the 'PAS50' runs as cool as the ‘PA25", Price £9 10 0

* HENELEC MU442 POWER SUPPLY

Designed to run one or two '‘PA25's’ or one *PA50' the MU422 connects to
the amplifiers by means of plug-on harnesses. No soldering is required to
connect up the system. Audlo input plug and speaker plug go to the panel

BUILD THIS YVHF FM TUNER

SMULLARDTRANSISTORS 300 keis BANDWIDTH.
PRINTED CIRCUIT, HIGH FIDELITY REPRODUC-
TION. MONO & STEREO, A popular VHF FM
Tuner for quality and receptlon of mono and stereo.
There is no doubt about It—VHF FM gives the REAL
sound. All parts soid separately.

PARTS TOTAL COST £6 196 DECODER£3196
ASK FOR BROCHURE No. 3 (FOR STEREQ)

HENELEC 5-5 STEREO AMPLIFIER

Excellent low priced British designed Stereo
Amplifier for use with Record Decks, Tuners.
16 translistor mains operated. Qutput 5+5 watts
for 8—15 ohm speakers. Black, silver and wood
tinish, size 13In x 3in x 6in.

PRICE £13 10 0 pp. 7:6 (Leaflet on request).
Complete Stereo System 5-5.

Garrard 2025 TC stereo, 5-5 Ampllfier, Piinth/

Cover, Two 10 watt speakers with tweeters In polished cabinets. Size 18% x 117 x 7
Usual price £48100. OUR PRICE £39 10 0 pp. 20/-. ASK FOR BROCHURE 13

of the MU422, Price £6 0 0
* SEND FOR FREE BROCHURES
AMPLIFIERS IN STOCK
* 1 watt Mullard £2 50 & PA2S5 95 watt £7 10 0
* PA7 7 watt £312 6 * PAS50 50 watt £9 10 0
* MPA12/3 12 watt £4 100 * 100 watt PA £49 10 0
* MPA12/15 12 watt £5 59 Z30 Sinclair £4 96
* MPAZ25 25 watt £7 100 Stereo 60 £8 10 6
* MAT 7 wa‘t Amp/ PZ5 £4 196
Pream £8 109 * Leaflets available on reauest.
* MAGG Stereo Amp/
Preamp

HENRY’S STOCK EVERY TYPE OF COMPONENT
YOU NEED — A CATALOGUE IS A MUST!

HENRY'S RADID LTI,

Mail Order Dept, Electranic Components and
Equipment, and Electronic Organ Dept.

303 EDGWARE ROAD, LONDON w2.

Telephone: 01-723 1008/9
Open MonSat. gam —6pm. Thurs. 9am-1pm

AUDIO EQUIPMENT
Mono or Sterec Audlo equpiment devel-
oped from Dinsdale Mk. I} —each unit or
system will compare favourably with other

professional equipment selling at much [}
higher prices.

COMPLETE SYSTEMS AND MIXERS
from £11 12 6 to £38 17 6

(all units available separately).

THE FINEST VALUE IN LOW COST HIGH
FIDELITY — CHOOSE A SYSTEM TO
SUIT YOUR NEEDS AND SAVE YOUR-
SELF POUNDS,

AMPLIFIERS,

ULES.
* SEND FOR BROCHURES No. 12/14 and
21 TODAY!

High Fidelity and Audia Centre

309 EDGWARE ROAD, LONDON W2 N
Telephone: 071:723 6963

‘Open ] day Saturday.



e = — JACKSON BROTHERS =,

have acquired the manufacturing rights of " il

WAVEMASTER (&

VARIABLE CAPACITORS W

D

[PROBULTE LIMITED]
{Regd Trade Mark}

‘Wavemaster’ variable capacitors have brass vanes and a

single ceramic end plate. All have .248~ spindles, extended both
ends for ganging by means of our Universal Couplings. All are
designed for S.W. working and for one hole fixing.

T“E nElIABlE 6mm spindles to order if required. Various capacitances.
Largest vane packs 300 pF .017 air gap, 50 pF 0.64 air gap.

SOLDERING INSTRUMENT!

5 "‘f;(‘tl:ﬁﬂa BAWg e P - o
Type 87 Type 95 Type 92 Modified
S.L.C. Law X S.L.C. Law S.L.C. Law
Plain bearings 3" Ball bearings 7" (S.W. Tuning)
fixing bush front dia. fixing bush Plain bearings §” dia.
area 1487 w. x 13” h.  front area 13" w. x  fixing bush front

147 h. area 143” w.x 13" h,

JACKSON BROTHERS (London) LTD

Kingsway, Waddon, Croydon, CR9 4DG. 'Phone: 0]1-688 2754-5
U“.VS. Office:- M. Swedgal, 258 Broadway, New York. N.Y. 10007

PHOTOELECTRIC KIT

CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra-Red Photo-
transistor, Latching Relay, 2 Transistors, 3 Diodes, Resistors, Gamn Control, Terminal
Block, Elegant Case, Screws, etc, In fact everything vou nced to build a Sleady—L\gh!
Pholo-Swnlch/Coum:r/Burg]hr Alarm, etc. (Project No. 1) which can be modified for

modulated-light operation.
PHOTOELECTRIC KIT
39/6

. Postage and Pack. 2/6 (UK)
PHOTOELECTRIC 4 Commonwealth:
BURGLAR ALARM SURFACE MAIL 3/6
(INVISIBLE BEAM TYPE)

AIR MAIL £1.0.0

Australia, New Zealand,
S. Africa, Canada and U.S.A.

Also Essential Data Circuits ~
and Plans for Building

10 Advanced Designs

SEND COUPON FOR LATEST LEAFLET

ADCOLA PRODUCTS LTD 1
ADCOLA HOUSE INVISIBLE BEAM OPTICAL LU}
G A U D E N R OA D Evervthing needed (except plywood) for building 1 Invisible-Beam Projector and 1 Photocelt

Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms, Counters, Door

LON DON SW4 85:Nne1{!s‘me'{l§:s 2 lenses, 2 murrors, 2 45-degree wooden blocks, Infa-red filter, projector

lamp holder, building plans ete. Price 19/6. Postage and Pack. 1/6 (U K). Commonweallh

Telephone 01-622 0291/3 i Luc;:: n;::(-;;,;m‘;;u BEAM OPTICAL KIT

B . CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter, etc.
P VAR i [ e e PR Price 29/6. Postage and Pack. 1/6 (UK ). Commonwealth: Surface Mail 2/6; Air Mail 10/~.

1 JUNIOR PHOTOELECTRIC KIT

I; NAM E Versatile Invisible-beam, Relay-less, Steady-light Photo-Switch, Burglar Alarm, Door
Opener, Counter, eic.. for the Experimenter.
I ADDRESS CONTENTS: Infra-Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic Case,

Resistors, Screws, etc Full Size Plans, Instructions, Data Sheet **10 Advanced Photo-
electric Designs™*.
Price 19/6. Pustage and Pack. 1/6 (U K.). Commonwealth 2/-; Air Mail 4/-.

JUNIOR OPTICAL KIT 4
CONTENTS: 2 Lenses. Infra-red Filter, Lampholder, Bracket, Plans, etc. Every thing
(except plywood) to build 1 miniature 1nvisible beam projector and photoce[l receiver for |
use with Junior Photoelectric Kit.

Price 16/6. Post and Pack. 1/6 (U.K.). Commonwealth: Surface Mail 2/~; Air Mail 4/-.

YORK ELECTRICS
O S | » 335 BATTERSEA PARK RD., LONDON S.W.11

Send a 8.A.E. for full details, a brief description and Photographs of all Kits and all 52 Radio,
Electronic and Phataelectric Projects Assembled.

— ey G M
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The Premier Stereo System “ONE' consists of an all transistor stereo amplifier. Garrard 2025 T/C auto manual record player unit fitted stereo
mono cartridge and mounted in teak finish plinth with perspex cover and two matching teak finish loudspeaker systems. Absolutely complete and
supplied ready to plug in and play. The 10 transistor amplifier has an output of 5 watts per channel with inputs for pick-up, tape and tuner also
tape output socket. Controls: Bass, Treble, Volume, Balance, Selector. Power on off, stereo mono switch. Brushed aluminium front panel. Black
metal case with teakwood ends: Size 12x 5} x 34in. high (Amplifier available separately if required £14.19.6. Carr, 7/6.) :

PICK-UP CARTRIDGES
AT MONEY SAVING PRICES!

SPECIAL OFFER CARTRIDGES u NOVA" §05 TRANSISTOR STEREO AMPLIFIER

SHURE A superd stereo am-

List Price Pn{nlor Price g:;'ﬂi;:” °lﬂ;r"n‘i° L4 GOLDRING G800 (Stereo) .. .. #8.10.8
R thh enthusiast,  Outpat SONOTONE 9TAHCD (Stereo) ... £2.15.0
£12.19.5 00 5 watis per channel. ACOS GP91 18C (Mono compatible) .. 21,13.8
£17.8.4 Freguency  response ACOB GP93-1 (Stereo) .. 22,87
£20.15.1 40-20,000 Hz + 3dB. ACOB GP94 (Blereo) ... .. ........... 12148
£17.8.4 3106 {,:g::hlor ;lgin-g;g_« B 8 R XM (Mono compatible) ...... 21185
£25.18.10 £21.0.0 WetioN[Tage. Boparats B8 R X3H (Mono compatible) ... §1.168

i . 21180

AUDIO TECHNICA bass and treble controls, Volume and Balance RONETTE 106 (8tereo) . ...

AT.33.7stereo .. £10.143  £7.13.8 contrals, Mono Stereo Switch, Also leatures RONETTE 106 (Stereo) ... £1.15.0
AT78stere0 .. £22.0.0  £18 00 headphone socket and tape output, Teak case ~ WONDERFUL VALUE
AT.7X eliiptical ~ £25. 0.0 218. 0.0 with attractive illuminated froot panel, Bize All complete with mounting brackets and in-

AT 18 Gns Carr. 1
Post and Packing 1/6 each 14} x 9} ~ 8lin. A.C. 200/250V. ONLY « 104-. structions. Post and Packing 1/6 each.

WIDE RANGE OF HI-FI STEREO
EQUIPMENT ON DEMONSTRATION

Alf leading makes available including Rogers, Armstrong,
Dulci, Wharfedale, Goodmans, Goldring, Shure, etc., etc.

PREMIER STEREO SYSTEM *“TWO

As system 'ONE' above bhut with
Garrard SP25 Carriage 35~ 45 Gns.

E.M.i, 13 X 8in.

Hi-FI SPEAKERS

Fitted two 2}in. tweetera and
crossover network. Impedance 3

and 15 ohms. Handling capacity
10 watts. Brand new.

99/6 P. & P. 76

Also available without
twecters

49/6 P. & P.7j6

PREMIER STEREO SYSTEM “THREE™
Nova 505 Amplifier (aa above), £18.18.0; Garrard SP25,
£11.19.6; Sonotome 9TAHCD, £2.156.0; Teak base and
cover, £5.10.0; Pair of 3-Unit Hi-Fi Enclosures fitted
E.M.X. 8peakers, £26.5.0. Total cost if purchused
separately, £65.7.6.

PREMIER 55 Gn s.

PRICE

Carriage
36/-.

VERITAS V-149 MIXER

Battery operated 4-channel audio mixer providiug four
separate inputs. Size 6 x 3 x 2in. suitable for cryvstal micro-
phone, low impedance micro-
phone  with transformer,
radio, tape, etc. Max. input

SANYO M48M Cassette
Tape Recorder
A truly compact lightweight

recorder size 8 x 44 x 2}in.
O tranajetors and 1 diode.

AC Blas. 2}in. speaker.
Bocket,

Complete

with pouch

and tape camsette.

Record leve!
with carrying
Qutput 300mW.

indicator.
strap, remote o
Operates on 4 U1} batteries.

Earphone
control microphorie

P. & P.7/6

1-5v. Max. output 2-5v. Gain
8 dB. Standard jack plug
socket inputs, phonoplugs
output. Attractive teak
wood grein finish case.

xoog. 59/6

STEREO
MODEL

69/6

P.& P.2j6.

VERITAS V-313 TAPE HEAD DEFLUXER

A must for all tape usere] Tape
heads become permanently
tized with use:

ALBA UA100D ALL TRANSISTOR
STEREO TUNER AMPLIFIER

Covers Long, Mediun: and Short Waves plus VHF/FM
with built in stereo decoder and A.F.C. Output 16 watts
r.m.s. per channel !nto 8 ohma (distortion leas than
0-3%). Response 20Hz-20kHz. 1nputs for Magnetic and
ceramic p.u. and Tape. Tape outlet socket. Tuning,
Volume, Basy, Treble and Balance controls. Push button
aelector. Biack leatherette top, teak ends and brushed
aluminium front panel,

rree £67.11.6

Carriage
12/8.

PRICE

TWO STATION
TRARBISTOR
INTERCOMS.

Complete with battery
and 50ft. connecting
wire. Compact size, two
way callaystem. Ideal for
horme, office, factory, etc.

65/- L+ ¥

4/~

this leads to background noise
that prevents perfect recordings. 8imply
applted to recording head the V313
leaves head free of maguetiem. Cleans 34/6 P.& P.
any tape head in seconds. 18,

Y

23 TOTTENHAM

MANUF,
‘TCHED MATERIAL.

COURT ROAD, LONDON, W1

“ VERITONE"” RECORDING TAPE

'ACTURED IX US.A. FROM EXTRA umom

P TR, THE QUALITY 18 UNEQUALLED,
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. 8mooth
output throughout the entire audio range. Double wrapped-sttractively boxed.
Lps 3 250° P.V.C, &6  LP8 51" 1200° P.V.C, 12/6
TT8 8° 450° POLYESTER DT¢ 631" 1800' POLYESTER 20/8
DT8 81" 600’ POLYESTER 11/8 TT8 61" 2400° POLYESTER 87/6
8PS §° 800° PV.C. 8P7 77 1200° BV.C. 1/
LP§ & " PV.C. 10/~ DT7 7° 2400 POLYESTER £5/-

1200° POLYESTER 15/- TT7 7° 3600' POLYESTER 50/-

'APE 8POOLS 3" 1/-, §°, §4°, 7° 1/9, TAPE CASES §°, 7 £/6,
Post and Packiag 8* 1/-, 67, 51", 1/8, 7° 2/-. (3 reels and over Post Free).

RADIO

Tel: 01-636 3451 ‘ [-DngNDON ’ I

TAPE CASSETTES

C60 (o
THR!

c30  (%.)

E FOR 34
Ci20
TH

e
(o) 17/6
REE FOR 51/-
P. & P 1.
CASSETTE HEAD
CLEANER

Removes unwanted deposits
from delicate tape heads.
Fits all cassette recorders.

11/ P.aP.

1=
{ +-oxForo sT

L1 L_E_

TOTTENHAM COURT RD.

T
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Trainfortomorrow'sworld
in Radio and Television
at The Pembridge College
of Electronics.

The next full time 16 month College Diploma
Course which gives a thorough fundamental
training for radio and television engineers,
starts on 15th April 1970.

The Course includes theoretical and practical
instruction on Colour Television receivers and is
recognised by the Radio Trades Examination
Board for the Radio and Television Servicing
Certificate examinations. College Diplomas are
awarded to successful students.

The way to get ahead in this fast growing industry
—an industry that gives you many far-reaching
opportunities—is to enrol now with the world
famous Pembridge College. Minimum entrance
requirements: ‘O’ Level, Senior Cambridge or
equivalent in Mathematics and English.

To: The Pembridge College of Electronics
(Dept. PW12), 34a Hereford Road, London,W.2

Please send, without obligation, details of the
Full-time Course in Radio and Television,

NAME

ADDRESS

914

Kinver for Gomponents

LINEAR INTEGRATED CIRCUITS
High Performance operational Amplifiers. Texas Type SN72709N . ... 21/- each
This _device is electronically similar to MIC709, MC709C, pAT09C, NST09A etc.,
supplied complete with specification sheet

Also in stock:

PA230 21/~ CAXI12  26/3 TAA293  21/8
PA234 23/- CA3020 2716 TAA3IO 32—
PA237 34/~ CA28A 20/~ TAA30  13/5 .
PA246 57/~ CA3028B  37/6 SL403A  49/6 net
CA000 54/9 CA29 2603 IC-10 $9/6 net
CA300I /6 CA3035  30/- DI13T1 10/8
CA301 20/~ TAA2}  36/8 2N 5306 11/6

Add 1/~ to the above i.¢.s. for data sheets if required (1/9 with SL403 A, free with [C-10).
Other data sheets (apart from [C-10) may be purchased separately at 1/6 per sheet,
post free.

1 WATT AMPLIFIER MODULE TYPE PCM1

This umplifier unit is a printed circuit module incorporating rhe popular and well tried
PA234 i.c. amplifier. The unit is a complete AUDIO AMPLIFIER and reauires no
external components. you simply connect an 18 solt pawer supply and a IS or 16 chm
speaker or head phone, even the supply smoothing capacitor and the outpul capacitor
are included! The overall dimensions, including capacitors, are 2'/%n. x 3in. x %in.
The inpur for | watr outpul ut | kHz is typically 300mV into 100 kohms.

This unit-is #vailable st only 36/~ net, complete with descriptive leaflet or 70/- net per
pair Send for free leaflet.

SILICON TRANSISTORS FOR HIGH QUALITY EQUIPMENT

BC107 33 BDI123  24/3 TIP32A  23/- 2N305S 159
BC108 3/~ BDY20 24/3 T1S44 1/9 2N3702 3/6
BC 109 33 BF184 76 T1S49 2/6 2N3703 33
8C1s8 716 BF194 T- TI1S50 3/9 2N3704 39
BCIS2L 372 BFX29 10/4 2N696 4/9 2N 3708 3/4
BCI83L 2/5 BF X84 6/8 2N697 El 2N3707 4/-
BCIB4L 312 BFX8S 8/8 2N706 33 2N3708 2/5
BC212L  3/9 BFYS0 5/~ 2N1132 1009 2N38I9 9/~
BC213L  3/9 BFYS51 4/6 N2 13/- 2N3820  18/9
BC214l.  4/- BFYS2 5/- 2N2924 4/4 2N3B26 511
BCYT0 5/4 BSYSSA 311 2N2925 5/3 2N40S8 4/6
BCY71  10/4 MJ481 27/3 2N2926 3/- 2N 4059 38
BCYT72 4/6 MI491  32/11 2N30S3 6/8 2N5457 9/9
BDI2I 1713 TIP31A 17/~

COMPONENTS CATALOGUE—2/- post free (Inland)

nd, overseas al cost (min. 10/-). Cash with order please, discounts may:
s follows: order aver £5—10%- order over £10—15%. Trade orders—

P & P 1/6 inl:
be deducre
net 30 days.
Pleise send SAE with ennuiries. CALLERS WELCOME Open9.00a.m —12 50p.m..
2.00 p.m to 5.00 p.m. Weekdays und Suturday mornings 9.00 a.m.~12.50 p.m

ELECTRONIGS LTD
STONE { ANE KINVER
STOURBRIDGE RUS
Telephone KINVER 209

00 20000000000000000000000000000000000

20 Solid State
Projects for The Home

R. M. Marston

From light-operated switches to metal detection
and photographic timers, the versatile circuits in
this manual will prove invaluable to the enthusiast.
The author reflects the present-day state of semi-
conductor technology in his choice of devices.
Triacs and silicon controlled rectifiers are included
with integrated circuits unijunction transistors
and field effect transistors, not to mention the
more familiar silicon planar bipolar transistors.

Cosed 592 02867 4 105 pages 54 illustrations 28s
Limp 592 02872 0 8s

Available from leading booksellers or:
The Butterworth Group
88 Kingsway London WC2

00000000000000000000000



TRANSISTOR RADIOS
TO BUILD YOURSELF g

Backed by after sales service

NEW! roamer eight mk

WITH VARIABLE TONE CONTROL

7 Tunable Wavebands: Medium Wave 1, Medlum Wave 2, Long Wave, BW1, 8W2, 8W3 and
Trawler Band. Built in Ferrite Rod Aerial for Medium and Long Waves. Five sectlon 22in.
chrome plated Teleacopic aerial for 8hort Waves can be angled and rotated for maximum per-
formance. Push pull output using 600 mW transistors. Socket for car aerial. Tape record
socket. Belectivity switch. Switched earpiece aocket complete with earpiece for private liston-
ing. Eigbt transistors pius 8 dlodes. Famous make 7in. x 4in. Bpeaker. Ajrspaced ganged t:

condenser. On/Off switch volume control. Wave change awitch and tuning control. Attractive
case in rich chestnut shade with gold blocking. Size 8 x 7 x 4in. approx. Easy to follow instruct-

ions and diagrame make the Roamer Eight a pleasure to 9 6
£6.19.

bulid. Total Building Costs
Parts Price List and Basy Build Plavs 5/- (FREE with parts).
P& P76

- roamer seven mklV

BEVENFULLY TUNABLE WAVE-
BANDS—MW], MW2, LW, 8Wi,
8W32, BW3 and Trawler Band. Extra
Medium waveband provides easier
t - of Radio Luxembourg, etc:
Built in ferrite rod aerial for Medium
and Long Waves. Five 8ection 22in.
c¢hrome plated telescopic aerial for
Short Waves—can be angled aand
rotated for peak B.W. listening.
Bocket for Car Aertal. Powerful push-
pull output. Beven transistors and
two dlodes including Micro-Alloy
R.F. Transietors. Famous toake
7 % 4in. P.M. speaker. Alr spaced
ganged tunlog condenser. Volwmejonjoff
control, wave change switches and tuning control.

trans eight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER
Attractive case in black
with red grille and
cream knobs and dial
with polished brass in-
serts. Size 9 x 5% x 2¢in.
approx. Tunable on Mediuwm and

Long Waves, three Short Waves and Trawier

Attractive case with carrying handle. 8ize 9 x 7 x 4in.

approx. Basy to follow instructions and diagrams make the

Roamer 7 a pleasure to build, Parts price list and easy build plans 3/~
(FREE with parts). Personal Earpiece with switched socket for
private listening, 5/- extra,

Total bullding costs

£5.19.6

P& P76

Band. Sensitive ferrite rod aerial for M.W. and L. W.

Telescopic aerial for Short Waves., Eight improved type
transistors plus 8 diodes. Push pull output. Ample power to drive
a larger speaker. Parts price list and easy build plans 6/~ (FREE
with parts). Earpiece with switched socket for private listening

89’6

Total building costs
P& P56

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND PORTABLE
WITH SPEAKER AND EARPIECE

Attractive black and gold case. Slze 5 x 1§ x
8jin. Tunadble over both Medium and Long Waves
with extended M.W. band for emsier tuning of
Luxembourg, etc. 7 stagea—5 transistors and 2
dlodes, supersensitive forrite rod serial, fine tone

Total building costs

* Open 10-1, 2.30-4.30 Mon-Fri. 9- 12 Sat

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND PORTABLE
WITH SPEAKER AND EARPIECE

Attractive case with red speaker grills. 8ize
8% x 44 x 1tin. 7 stage—8 transistors and 2
diodes, ferrite rod aerial, tuning condevaser,

Total building costs

vohume control, fine to
o S g sker. aiso Personal Baipisce with ' P.@P. | siso Porsonal Earpless with reiters hoaer / P.EP
pians and parta price st 1/6 (FREE with parts). 3/6 {,‘;:.,::,::;e lh!l:!g%“ afnn%s‘z“:ﬂugm T 3/9 ’
roamer six a2 2/30 N -

B T TS TS TR

= TYRT

[] [ ]

SIX WAVEBAND PORTABLE 1 61 HIGH STREET, BEDFORD. Tel. 0234 52367 !

WITH 3in. SPEAKER lenclose €. .. please send items marked I

:“:‘gﬂ?}',‘{;.;?’;(,;"“};éﬁf?::;‘;“i‘f;; ‘ZS‘,‘:"?"E ROAMER EIGHT [ ROAMER SEVEN 0 :

Tt waves, Trawler D¢ s An extra .W. ban

for easier tuning of Luzembourg, etc. Bensitive TRANSONA FlVE TRANS E H

winet "3 e, elewcoplo Sevl L Sherl Toval buitding costs 2 & o

cluding Micro-Ajlloy R.F. Tratsistors otc. (Carrying P. &P POCKET FIVE o ROAMER siX o I

R R L U A |

’ Parts price list and plans for oy |

Name . :

* Callers side entrance Stylo Shoe Shop Add |

ress — ,

!

|

|

I
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Complete stereo

The new Duo general-purpose 2-way speaker system is beauti-
fully finished in polished teak veneer, with matching vynair
grille. It is ideal for wall or shelf mounting either upright or
horizontally.

Type 1 SPECIFICATION:—

Impedance 10 ohms. It incorporates Goodmans high flux 6" x4" speaker
and 2] " tweeter. Teak finish 127 ¥63"*63". 4 guineaseach. 7/6d.p. &p
Type 2 as type 1 Size 1747 =« 103" X 63". Incorporating 104" X 64"

bass unitand 2} tweeter 3 ohms impedance £6-6-0 plus 15/- p. & p.

Garrard Changers from£7 19.6d p. &p 7/6d.
Cover and Teak finish Plinth £4 15.0d. 7/6d.p. &p

The items illustrated can be purchased together for £29-10.

The above 5 items can be purchased together for £29.10 + £1.10.0 p. & p.

%gm £9 plus 7/6 p. & p.

Controls: Selector switch Tape speed equalisation switch (33 and T}i.p.s.).
Volume. Treble. Bass. 2 position scratch filter and 2 position rumble filter.

Specification: Sensitivities for 10 watt output at 1KHz into 3 ochms. Tape head:
3mV (at331.p.s.). Mag.P.U.:2mV. Cer . P.U. : 80 mV. Tuner: 100mV. Aux.: 100mV.
Tape/Rec.oulput : Equalisation for sach Input|s correctto within4+2dB (R.1.A.A.)
from 20Hz to 20KHz. Tone controf fange: Bass 4 13dB at 80Hz, Treble1-14dB at
15KHz. Total distortion: (for 10 watt output) <1-5%. Signal noise: <-—80dB.
A.C. malns 200-250v. Built and tested. Size 12}in. long, 43in. deep, 2in. high.
Teak finished case.

system — £29-10

The Duetto is a good quality amplifier, attractively styled an
finished. It gives superb reproduction previously associated with
amplifiers costing far more.

SPECIFICATION:~

R.M.S. power output: 3 watts per channel into 10 ohms speakers.

INPUT SENSITIVITY: Suitable for medium or high output crystal
cartridges and tuners. Cross-talk better than 30dB at 1Kc/s.

CONTROLS. 4-position selector switch (2 pos mono and 2 pos. stereo)
dual ganged volume control.

TONE CONTROL: Treble lift and cut. Separate on/off switch. A preset
halance control

£9-10
plus 7/6d.
p.&p.

Integrated Transistor Stereo Amplifier

¥

5& %c‘omzf £14.5 plus 7/6 p. & p.

Integrated High Fidelity T Stereo A 1} Specificati Qutput:
10 watts per channel into 3 to 4 ohms speakers (20 watts monaural). input: 6
position rotary selector switch (3 pos. mono and 3 pos. stereo), P.U., Tuner,
Tape and Tape Rec. out. Sensitivities: All inputs 100mV into 1-8M ohm. Fre-
quency Response: 40Hz-20KHz +-2dB. Tone Controls: Separate bass and treble
controls; treble, 13dB 1ift and cut (at 15KHz); Bass, 15dB 11ft and 25dB cut (at
80Hz). Volume Controls: Separate for each channel. A.C. Mains Input: 200~
240V. 50-60Hz. Slze, 124" x 6” x 24” In teak finished case, Bullt and tested.

VISCOUNT MARK Il for use with tic pick-ups ification as above.
Fully equalised for magnetic plck-ups. Suitable for cartridges with minimum
output of 4mV/cm/sec. at 1kc. Input Impedance 47k, £15.15 plus 7/6 p. & pe

also see opposite page

All above items

SPECIAL OFFER!

Complete stereo system comprising BALFOUR
4-speed autoplayer with stereo head, 2 Duo
speaker systems, slze 12in. x 8%in. x 53in. Plinth
(less cover) and the DUETTO stereo amplifier.

£25 plus £2 p. & b:

NEW COMPLETE HI-FI
STEREO SYSTEM - £41

comprising SP 25 Garrard Mk [l with dlamond
cartridge, or 2025 TC, Viscount Mk i amplifier,
two type 2 speakers, plinth and cover

£41 vius 224100 p. & p.

916



The ELEGANT SEVEN The RELIANT SOLID STATE

Mk. l1l (350mW Output) GENERAL
7 trangistor fully tunable M.W.-L.W. superhet
portable. lsfil" of preaar‘tis. Cotlxll;llete :lvitdll: _:lallédcompotg& PURPOSE
ents, including y etc and dri prin
circuit board—back printed for foolproof con- AMPLIFIER
struction.
MAINS POWER PACK KIT: 9/6 cxtra.
FREE ot 26 rs.  Price £4.9.6 plus 7/6 P. & P.
The DORSET SPECIFICATIONS
(600mW Output) S‘xgﬁ:t—lo:‘:alns_ 10mY Tone Controfs— DSt Lmpedance 3 t0 4 ohms
7-tral fi bl W.-L.W. uts—1. -xtal mic 10mV Tone Controls—Treble control range +12dB at
nsistor fully tunable M. W. superhet 2. “ramiradio 250mV KIS range

portable—with baby alarm facility, Sct of parts.
The latest modulised and pre-al t techni
makes this simple to build. Sizes: 12 x 8 X 3in,

Price £5.5.0 plus 7/6 P. & P.

X Bass control range : 13dB at 100Hz
Frequency Response—(with tone controls central) Minus 3dB points at 20Hz and
40K Hz. Signal to Noise Ratio—better than —60dB. Transistors—4 silicon Planar
type and 3 Germanium type. Mains input—220/250V. A.C. Size of chassis—
1047 x 44”7 x 2}”. For use with Std. or L.P d ical instr s, all

MAINS POWER PACK KIT; 9/6 cxtra Circuit 2/6 makes of pick-ups and mikes. Separate bass and treble lift control. Two inputs
FREE WITH PARTS. ] with control from gram. and mike. Built and tes:ed. ' S
RELIANT Mk. | RELIANT Mk. Il
EXTRACTOR FAN As above less teak case In teak finished case.
; £5.15 plus 7/6 P. & P. £6.16 plus 7/6 P. & P.
A.C. mains 230/250v. complete with pull switch.
Size: 6 X 6 X 4in.

Price 27/6 plus 7/6 P. & P. RECORD PLAYER SNIP A.C. Mains 240V

The *‘Princess™, 4-speed automatic record
. 12¢ ar‘}d rﬂ:y" er;gineelrgd witdh the L}!most
precision for beauty, long life, and trouble free

X101 10W SOLID-STATE HI-FI AMP service. Will take up to ten records which may be
WITH INTEGRAL PRE-AMP mixed 7" to 10 or 12”. Patent stylus brush cleans

stylus after each playing and at shut off, the
Specifications: Power Output (into 3 ohms speaker) 10 watts. pick-up locks itself into its recess, a most useful
Sensitivity (for rated output): 1ImV into 3K ohms (0.33 feature with portable equipment—other features
microamp). include pick-up height adjustment and stylus
Total Distortion at 1KHz at 5 watts, 0.35%, at rated
output 1.5%.
Freguency Response; Minus 3dB points 20Hz and 40KHz.
‘| Speaker: 3-4 ohms (3-15 ohms may be used).
Supply voliage: 24V. DC. at 800mA (6-24V, may be used).

Price 69/6 plus 2/6 P. & P.

Control assembly: including resistors and
capacitors. 1, Volume: PRICE §/-, Power Supples for the X101: .
2. Treble: PRICE 5/-. 3. Comprechensive P101 (for mono) 35/- plus
bass and treble: PRICE 10/- The above 4/6 p. & p.
3 items can be purchased for use with P10l S (for sterco) 42/6 plus 4/6
the X101. p. & p.

CAR TRANSISTOR IGNITION
SYSTEM
by famous manufacturer 40W FLOURESCENT LIGHT KIT

Forks volljt or 12 vﬁ)k Dolsgivel carth systems, Cornur}'r‘ijsim;1 sp:gialall high n}l‘ol;agg

working hermetically scaled silicon transistor mounted in finn cat-sink, hig! a - .

output ignition coil, ballast resistor and hardwear (screv.'s, washers, €tc.). Incorporating GEC Choke size 8% x 13 x 1iin,
2 bi-pin holders 11 /6

Price £4.19.6 plus 5/- P. & P. starter and starter-holder. P. & P. 5/6.

- Similar to above: 80W. Fluorescent Light Kit in-
50 WATT AMPLIFIER A.C. Mains 200-250V

pressurc adjustment. This truly is a fine instru-
ment which you can purchase this month at only
£5,19.6 complete with cariridge and ready to
play. Post and ins. 7/6 extra.

ONLY £5.19.6 plus 7/6 P. & P.
POCKET MULTI-METER

Size 3§ % 2% X 1#in. Meter size 24 X 1i#in. Sensitivity 1,0000.P.V.
on both A.C. and D.C volts 0-15, 0-150, 0-1,000 D.C. current
0-150mA Resi: 0-100k §), Ci 1 with test prods, battery
and full instructions.

42/6 plus 3/6 P. & P.
FREE GIFT for limited period only, 30 wait Electric Soldering Iron
value 15/ to every purchaser of the Pocket Multi-Meter

corporating GEC choke size 113 » 1} X 13in.
2 bi-pin holders, start and sterter holder. 17/6

An extremely reliable-general purpose P. & P.6/6
valve amplifler. l{s ruu(elddconstmall‘on

yet space age styling and design makes . E o }

1 by far the best walue Tor money, THREE-IN-ONE HI-FI 10 WATT SPEAKER
3 ically mixed 19, with 2 A complete Loud Speaker system on one frame, combining three maiched
inputs per channel, cnables the usc of 6 ceramic magnet speakers with a Jow loss crossover network. Peak handling
separate instruments at the same time. power 10 watts. Impedance 15 ohms. Flux density 11,000 gauss. Resonance

The volume controls for each channel 40-60 c/s. Frequency range 50c/s to 20Kc/s. Size 134 X B4 X 4%in. By famous
are located directly above the corres- manufacturer.

ponding input sockets, SENSITIVI- List price £7  OUR PRICE T4/6 plus 5/~ P. & P.

Price £28.10 Channels 1 & 2 4mV .,’:‘33,2_“ -1(-:1,]2?; Similar speaker to the above without tweeters in 3 and 15 ohms 44/6 plus 5/-
- 2 channels (4 inputs) are suitable for p. & D-

3 & 4 300mV i Snlustﬁol}p. &p. hmi‘(:ror;hone or guit!ar:. h 1 1
mV at im. Suitable for most high output instruments (gram, tuner,

b T o T s B U RO | PYE GO ing bear

. Bass Boost at . Bass Cut — utto unin ear

at 60 Fiz. Trebie Boost +11dB at 15 KHz, Treble Cut —12dB at 15 KHz. With e R

bass and treble controls central —3dB points are 30 Hz and 20 KHz. POWER This PRESTOLOCK 5 S!a!l?)n us_d- utton
: For speech and music 50 watts rms. 100 watts peak, For sustained Tuner Heart with Manual Over-ride is an

music 45 watts rms. 90 watts peak. For sinc wave 38.5 watts rms, Nearly 80 watts ideal basis for a quality AM car radio.

pelak. Total distortion at rated output 3.2 % at 1KHz. Total distortion at 20 watts Size 637 X 47 % 27,

Beias; ot | KHz. Output to match mio § o 15 ohma speaker system. NEGATIVE | Asillustrated but without knobs.
FEEDBACK 20dB at 1KHz. SIGNAL TO NOISE RATIO 60dB. MAINS 25/- plus.3/- P. & P.
VOLTAGES adjustable from 200-250V. A.C. 50-60 Hz. A protective fuse is —
located at the rear of unit. Output impedance 3, 8 and 15 ohms. QUALITY MAINS TRANSFORMER
B.S. R. T D-2 TA PE DECK Input 250 volts. OUTPUT (A1l RMS values) 4 windings of
. ) B 11.5 volts connected in series total 46 volts at 4.5 amps
Takes Stin. spools, fitted with B.S.R. 4 Track Heads. Size 13}in. long by 83in. wide. g;eons:d,—vm;%lzo ﬂz‘sed)'l Th; i})glovi'ing combinations may
: used. 1. —-23 volts. 2. 46 volts.
Price £8.19.6 plus 7/6 P. & P. Both of these above voltages are commonly used in
di to high powered transistor amplifiers, power

supplies, etc.
TERMS C.W.O. Price 35/ plus 7/6 P. & P.
Al enquiries S.A.E.

Goods not despatched outside UK

RADIO & T.V. COMPONENTS (ACTON) LTD

21c High Street, Acton, London W.3.
Also at 323 Edgware Road, London W.2.
ALL ORDERS BY POST TO OUR ACTON ADDRESS
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DEPT.D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHENO (0702) 46344

BI'PRE-PAKLTD

FULLY TESTED AND MARKED NEW UNMARKED UNTESTED PAKS NEW TESTED & GUARANTEED PAKS
AC107 3/~ oCIi70 3/~ 7. ircui B2 Photo Cells, Sun Barteries .3 to
AC126 26 | ocn i D4R [memas Cling Dam g /. 4 e 10/-

Circuits su h
f ¥l of types, supplied wi
e ¢ | "9 oy orders. B77)  ADISI-ADIGNEN/PNP Trans ()
AC176 5/~ | 2Gio 2/6 | B8O g Dual Trans. Matched O/P pairs ) e CompOutput. Bair
Aswn g;— éﬁ?%z o a7 - NPN. Sil. in TO-5 can. B79 4 1N4007 Sil. Rec. Dicdes. 1.0004 () /=
= | - R LY. D. Plastic. B
AF1IS 3/6 | INI30s5 s/Z | 582 0C45., OCBID and OCSI o :
ey e g |0 TR, OOM0- | STe0 g g e gy,
AF239 12/6 | 2N3819FET.  9/- § BS3 Trans. Makers rejects, NPN/ Ps Li it
AFlge 10~ IN3sdaA s/C 200 555 s o e 10/- | B9 2 Tigty Reuog o onsitive | Cels- 10/
- ower | |
BFYS50 4/~ ! Transistors B84 Silicon Diodes DO-7 glass equiv. B91 NKT163/164 PNP Germ. TO-5
Bs¥§g ;5" § 88%‘3) lg ;__ 100 to OA200, 0A202. ! 10/ = H 8 equivalent to OC44, OC45. 10/ 3
v 10/- : - ; - B92 NPN. Sil. Trans. AO6 BSX20
U 3 e N, . .
e | lae - | " 150 it gy Germ. Dioces Min 4/ § P4 3o Soo Wi soomw. - 10)=
BSY29 3/- | 0C2 7 3 GETI13 Trans, cquiv. 7
BSY95A 372 | OC3s 5 || mss 50 §iiDiodes sub. min. IN914 and P3G CETL TNl 0 ACY174 g .
oo 281 asis 240 TN | 2N3136 PNP Sil. Trans. TO-18
0C45 2;2 ﬁuvg ;l;g;: B87 10Q Germ. PNP Trans. equiv. t01®/ 5 HFE 100300 I.C. GOOmA.10/'
ocn 2/6 | 2N3055 15/- OC44, OC45, OCBI, ctc. 3 200MHz,
72 3 -
ocT3 78 | sy 10/~ ¥ Bes 50 51!, Irans. NPN, PNE cquivalent 4 B A0 X815 NS cwiv ©10/-
ocsi 2/6 | AAY42 2/- to OC200/1,2N706A, BSY95A, etc. 1Y/~ OC71/3, NK271, etc. '
0C83 i;f 82% %;; B60 10 7 Wan Zener Diodes. Mixed10 / B99 zoo Capacitors, Electrolytics. papcr1o/_
0C139 276 OAS] 179 voltages. 2 _sil\rerhx)\if’ai.ke“;;:6 Post and pack-
ng, this 9
0C140 3/6 | INS14 176 § 55 16 {Amo. Piastic Diodes, so-100040/ N 5 'foed Rc;slors TR
' Packs of your own choice olts. 6 large. 10small 250 ing 2/-. i 10/'
FREE ] up to the vaiue of 10/« with H6 40 250mW, Zener Diodes D0-710/_ H7 40 Wirewound Resistors. Mixed10/_
= orders over £4, ] min. Glass Type. AV. 40% Good. Values. Postage 1/6.
— —
RETURN OF THE UNBEATABLE P.1 C P.O. RELAYS 8FOR
oo omplementary Set. -
PAK. NOW GREEAV'EiR VALUE THAN NPpN/PNP Gzrm 2/6 Various Contacts and Coil 20/.
: Resistances.
Full of short lead semiconductors and electronic trans., Pak F.3. PAIR Post & Packaging 5/-

nents, approx. . We guarantee at least *
30 really high quali 3
PNP and NN and 2 haciorf amarked Transistors %  ALL OUR TESTED SEMICONDUCTORS HAVE A WRITTEN GUARANTEE  +
Mounted on printed circuit panels. Identification >
il e lome WarnuiE ol | b FoR QUR PREE ST AND STy | NG SoFCTION TR Ay o HA
[P PLEASE ASK FOR PAK P... 10 YOUR OWN EQUIVALENT WITH OUR FREE || PLEASE. Add 1/- post and packing per order

2/- P. & P. on this Pak ONLy 10/= ] SUBSTITUTION CHART. OVERSEAS AND EXTRA FOR AIRMAIL,

— ——————

RANSISTORISED
1-STEREO HI-Fl
RECORD PLAYER
Build your own Hi-Fi Racord
Pl with “the Seranade

e R 5 s._,.., 3
“TRANSCONTINENTAL"
FULLY TRANSISTORISED STEREOPHONIC
RADIOGRAM CHASSIS
Complete with 2-10” x 6" speakers and the latest
BSR Mono/Sterso Record Changer—a complete
radiogram at half normal price ONLY
10 W Total

17 Transisors 10 aioaes £.3 0.10.0 7
(EASILY FITTED NO TECHNICAL KNOWLEDGE NECESSARY
Credit Terms ilable. First hly pay
£4.2.2followed by # monthly payments of £4.2.2.
b (Total “Credit Sale* Price £41.1.3.)
Send £4.19,8 today.

which comss comp
2-10" x §” speskers and the
{atest BSR & Spead S re0/
Mono Recard Changer. .
Advanced solid state amplifier
only 44" deep, 14 transistors
plus 4 diodas, sepatats 8ass
and Trable - 10 watts total
power. Fraquancy Tasponss
- o/s.
e o wstau
NO TECHNICAL KNOWLEOGE I,

Only

Credit terms available,
first monthly payment
£3.8.2 followed by 9
monthly payments o_t
£3.6.2. (Total “Credit
Sale”” Price £33.1.8).
Send £4.3.8 today.

Callers
Welcome

- L L [ L F § |
T rpms: SEND ME FREE DETAILS OF YOUR RANGE

Nowy/g [LEvis Ty
S .

VERO ELECTRONICS LTD.
| Industrial Estate, Chandler's Ford, Hants

BUILD YOUR CIRCUITS
on

VEROBOARD

—the Universal Wiring Board— R A |
obtainable from your local Retailer 2

Trade enquiries to: b el g
NORMAN ROSE (ELECTRICAL) LTD. =
8 St. Chad's Place, Gray's Inn Road, London, W.C.1

Technical enquiries to :

H.A.C. Electronic Kits

DID YOU KNOW?

That we have specialized in the supply of kits for the
Amateur Constructor for over 35 ycars. (Established 1934.)

That we now have available a full range of Complete
transistor kits with comprehensive instruction manual, for
constructing—Radios—Resistance  Bridge—Lightmeter—Flec-
tronic Counter—Voltmeter—80 metre Converter, etc. etc.
(Details for 40 different electronic circuits are available.)
Complete kits from 54/-, Fully guaranteed. Hiustrated
brochure upon application. send S.A.E. please.

H.A.C. Products, 29 Old Bond Street, London W.I,




COMET -

conrET)

] =
Hi-Fi DISCOUNT WAREHOUSES . "l l|l

@ All items offered are brand new, latest models in manufac- s e &0 i 1

turers’ sealed cartons. Fully guaranteed with after-sales service. i ' i

® Complete Free price list of over 800 items on request.

m

Open Daily to the public from 9 a.m. Closed Tuesday 1 p.m.
Mon, & Sat. 5-30 p.m. Open until 8 p.m. Wednesday, Thursday & Friday.

%
Rec. Retail  Comet Rec, Retail Comet Rec. Retall Comet
Price Price Price Price Price Price
BTEREO AMPLIFIERS goomu:s Majesta .. £57 0 0 2:! :n s PICKUP ARMS
ARENA 210 Amplifier . £413 0 £28 o 0 [ SQQDMANS Maxim .. £20 7 3 2318 & | GOLORING LencolL7s £2 66 £1010 9
ARMSTRONG s .. £52 0 0 £4219 6 COODMANS Maghum-K~ £40 2 0 £31 19 6 GOLDRING Lenco G65 £7 13 6 £510 0
DULCI 207 .. £25 0 0 £7 0 ¢ COODMANS Mitimba 24 0 1 £1919 SME 3009 with S2 shell £31 6 3 £2410 6
DULCI 207TM ; £30 0 0 £2019 0 COODMANS Mambo. .. £22 6 6 Ei811 9 SME 3012 with S2 sheli £33 7 3 EN19 6
GOODMANS Mnnmp £34 0 0 £4119 8 COODMANSaOOS(palr) £95 0 0 £21 0 ©
LEAK Stereo 30 Plus £53 0 0 £4219 6 KEF Celeste . £29 00 £3210 ©
LEAK Stereo 30 Plul In teak KEF Concord £4310 0 £3319 6 CHASSIS
£59 10 0 $ | LEAK Sandwich .. £310 0 19 ¢ ¥ Goodmans Axiette 8 £1 21 €513 8
LEAK Sterec 70 £63 0 0 LEAK Minl-Sendwich .. £2015 0 £2519 & Goodma Twln.,..n.s £8 07 £ 8 0
LEAI({Stareoliolinit '“" caze £09 10 0 LOWTHER L.L.P. with PM8  Special Price Goodmans Axiom . £8 80 £614 0
LINEAR LT. £183181.0 H £2319 ¢ | Goodmans Axiom 201 £1210 0 € 78
PHILIPS RH 591 £3 0 0 H QUAD Electrostatic £66 0 0 £5519 6 N Goodmans Axiom 301 £1716 0 £13 ¢ ¢
PHILIPS RH 580 OO0 ¢ § TRUVOX L5200 £2 7 3 £510 6 | Goodmans Audiom 51 £1 60 £6 96
RHILIESIAH 580 = #2800 ¢ § WHARFEDALE Speakm Goodmans Audiom 81 £16 7 0 £12 8
QUAD 33 Pro-ampiifier £4 o) 10 H Airedaia £6910 0 £5714 0 | Goodmans Audiom 81 £2712 0 £29 14
QUAD 303 Main Amplifler  £55 0 0 ¢ Denton .. .. .. £18 0 0 £1319 ¢ | Goodmans Audiom 91 £31 5 0 £23 8
ROGERS Ravensbourne .. £59 10 0 H Super Linton T E2110 0 £1719 6 Coodmans Audiom 01l1oo T417 0 £28 2
ROGERS anonlbourno in Mealton .. £2010 0 £239 Goodmans ARU 180 £317 8 £218 ¢
teak ca - £684 00 $ Dovedale 3 £3910 0 1 Goodmans ARU 280 £317 8 £218 ¢
ROGERS Ravenlbrook .. £44 0 0 [} Rosedale £55 0 O £43 19 Goodmans ARU 480 5 85 £413
ROGERS Ravensbrook ln ° T UNIT 3 Speaker Kit £1019 6 £819 & Goodmans ARU 172 £317 8 £218 ¢
Ihak ca'n 22 % g o g: |= 6 Most types of chassis, speakers, Cross over net- Goodmans Trebax 100 . £7 9 0 £311
?_ENC%_eRm x 598 7 6 £211s : works, etc., avallable ex-stock. --oogmani ;rlzbu 5K/20KL ££8 80 £6 6
: G o W 11 40 £ 6
TRUVOX TSA.200 £5412 0 £3719 ¢ o manelAtien, 23 1 4 £2 8
THE GOODMAN 3000 MUSIC AUDIO SUITE
TUNERS A comolets Audio Sulte with Stereo Radio, Evetuorky ég/::g{m,, £8) 8 Ya ESUSHO
ARENA F211 with decoder  £39 10 0 £33 19 ¢ netic carmdao All Wired and mﬂ? to 3o, G:?d!m::‘k:érool.l.lgv . &l [y [eais)8
ARMSTRONG 523 AM/FM  £52 9 0 £44 19 € aemmmny finished in Teak. Rec. Retall Price e X0 3000 £2 80 £114
ARMSTRONG 524 FM £40 4 8 £3419 6 £140.9.0. COMET PRICE 51"00' w WOTHE ,,L o 3
ARMSTRONG M8 docodor £910 0 £719 6 harfedale & r*’"wl"slﬂ*ﬂ* £4 8 0 £31
Wharfedale Super 8/RS/D! £712 0 £6
Dgtg} Rl 2] (O Ee 1Y T edole Suber IRA/DD £12 14 0 £18 18
ereo ..
ODMANS STEREOMAX £82 10 5 £71 10 ¢ Wharfedale WMT 1
LEAK Froughline with MPX £51 10 6 £3919 ¢ (I | 3 Matching Transformer .. 1% 9 13
LEAK Stereofetic Chassls £56 11 0 £48 19 ¢ cARTRlDGES All MAKES STOCKED
LEAK Stereofatic In teak case £64 14 4 £5419 6 AT DISCOUNT PRICES EART
B, T E 0 e
tereo e
ROGERS Ravensbourne TURNTABLES Goldring G685 Pick-up Arm  £716 1 £6 4 &
Tuner wllh Decoder .. £6117 9 £5212 ¢ RENA SP25 with b Goldring L75 Transcription
SINCLAIR 2000 . £2614 8 £19 4 8 A 2\t 1abase, 7oi 6] IEZAATe) Arm.. . £121010 £10 ¢ o
TRUVOX FM200/IC with” RS rz'%“ﬂx “ £010 0 £2418 ¢ | Gotdring 800 Cartridge £13 00 £0 78
decoder .. £601110 £3919 6 ARRARD AP. 75 318 0 £17 19 Goldring 800H ) £1013 9 £810 6
ARRARD SL. 95 £1317 0 £11 12 Goldring 800E .. £1817 1 £15 0 ¢
TUNER/AMPLIFIERS ARRARD SL.65B .. £19 6 5 £14 9 Goldring 800 Super E £26 0 1 £2015 0
ARRARD SL. 75B £3512 4 £28 18 ColdiinelCSoe Stare
ARENA 2400 with MPX £90 6 0 £69 19 ARl D SL. 958 o 1 £3711 oidring! AL
ARENA 2600 with MPX_ . £97 0 0 &£79 A SR 1 Ceramic Cartridge £ 4 0 £4 30
ARENA T1500F with MPX  £72 9 0 £59 19 SARRA 128 0 £24 19 Goldring CS91/E £716 1 £6 4 &
ARENA T900 with MPX .. £303 9 0 £238 ARRARD 3500 with GKS Ortofon SL 15E £2012 11 £2312 18
ARMSTRONG 525 .. £8716 9 £6819 Cartridge —=— £1515 0 £11 19 Ortoton 2X 15K £7 00 £ 5 4
ARMSTRONG 526 L £0815 & KM 19 GLDRING GL 69 o5 1 6 £21 8 ST AU
ARMSTRONG 127 « £4319 0 £37T19 OLDRING 3P , £3311 9 £28 19 ure M3
Teak Case for 127) .. £317 0 £310 DRING GL. 75 £36 8 2 £2119 Shure N3D £511 2 £4 6 8
DMANS 3000 £T714 7 £68 1 QLDRING T5P £4518 8 Shure M31E .. .. £1219 5 £10 6 0
PHILIPS RH781 £7419 & £63 14 0 NS 302 £3714 9 £3219 Shure N31E .. .. £ 53 £ 6 8
PHILIPS RH790 £125 £108 4 OLDRING covgns for Shure M32E i £2 011 £912 ¢
PHILIPS RH 691 L TEs3 £70 10 69P and 75P £4 4 3 £3 = L e
TANDBERG Snlv:uper .. &£151 £59 19 THORENS TD. 125" £1517 8 £50 19 Shure N32E .. e £ 6
TELETON F.2000 oo 251 £371 THORENS 125 AB £120 311 £99 1 Shure M32-3.. o .. £11.2 4 £617 &
TELETON 7ATI £133 5 THORENS TD 150 ¥ 9 9 1 £24 19 ShureN323.. .. .. £6 9 8 £33 6
THORENS TD 150B .. £3313 0 £26 10 Shure M44-5 ., £ 2 & ESIT S
THORENS 150A MK Il .. £4312 7 £3219 Shure N44-5 . £7 83 £6 6 3
COMPLETE HI-FI SYSTEMS THORENS 150AB MK 11 £47 8 7 £4019 6 i : 210 310 €8 5 &
THORENS TD. 124/11 £46 1510 £3919 6 ure g
TELETON MX.900 . £6413 2 £4819 6 Bases, plinths and covers stocked Shure N44-7 .. v £6 9 8 £5 3 ¢
TELETON R.8000 £6010 6 £4919 6 . : N ; 1 £
Shure M#4-C.. .. £10 3 10 s 0
TELETON CMS 300 £108 1 £1919 ¢ E frel (5l (81 (28l [3ils
TELETON CMS.400 £128 £39 Shure N44-C.. ..
GOODMAN 3000 sulte £140 £111 Shure MA4E .. ., £1416 8 £1116 ¢
MARCONI UNIT 4 £7410 0 £60 1 HI-FI STEREO TAPE DECKS AND TAPE Shure NME .. .. £10 310 £8 5 0
WYNDSOR System £59 19 6 £49 1 RECORDERS Shure MSSE .. £1613 6 £1413 6
VIDEORAMA . . £4219 & £35 0 0
AKA 150D 0 Shure NSSE .. £1 2 4 E81T 6
‘AKAI X380 H Shure M75G .. £1712 1 £140 0
A 0 ok  Er e PR
. hure M7 s ‘e
ARENA HT21 .. ., £1010 0 £ AKAI 1800 . ° Shure N75.8 | £8 6 9 .
ARENA HT 7 GL £1919 0 £17 AKAI 1soosD - [ Shure MT5EJ .. £24 1 9 s
ARENA HT 10 . £2 10 £161 4000 D deck 0 ure e
RENA HT 20 £1211 0 £26 1 PROVOXTD 0 ack 1 ° Shure N75EJ.. .. £11 2 4 s
ARENA HT 26 £7615 0 £85 1 MARCONI 4218 Stereo tape Shure M75E-956 ... £2715 11 .
B & W DM3 £63 0 0 £53 Recorder . I L} Shure N75E .. . £1219 5 [ ]
B & W P2H £04 10 0 £81 MARCONI 4238 4-track tape Shure V1511 £40 13 3 [ ]
BaA W DM o0 £32 0 0 £281 Recorder e ] £1613 6 s
CELESTION Ditton 10 £1 3 2 £17 5 TRUVOX RS2 & Rs4 Shure VN15E -
CELESTION Ditton 15 £29 0 0 £2210 3-speed 2-track .. ] Shure V15-11-7 £38 18 3 4
DULCI AS 3 o £8 8 0 £819 Tandberg also available Shure VNT .. S £1416 8 [

COMET Hi'Fi DISCOUNT WAREHOUSES

Reservoir Road, Clough Road, Hull. Tel 407906
68a Armley Rd (Artist St) Leeds LS12 2EF Tel 32055

Comet guaranteo that all prices quoted are genuine. Allitems offered avallable at these prices at the time this issue cloud for press. }
Add 9/- for post and packing on all orders. Make cheques, Money Orders payable to “COMET"

Customers are welcome to call personally.
Ample Car Parking facilities
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RSC SENSATIONAL HIGH FIDELITY STEREO ‘PACKAGE’ OFFERS

* Matchi f

* (S;I:)ﬁ:lzg [%*:.l;pnlslﬁme;::&"?:tg‘::ﬁ:ﬁrﬁ;?:s' ne Se::lc f:r. :;loured brolc-hnr:; lhowlu otller money- * E:g:.:'gs 0 amplifier (30 watt) in veneered

* Shure or Goldring Magnetic Pick-up Cartridge BREVS OSSfS: % Garrard SP25 Mk II Tumtable on Plinth
u ; 1 Pack: i |

* Pair of Stn.nway 1 Loudspaker Units Viding Il naividaal v % Goldring CS90 Ceramic P.U. Cartridge

Special total price. Four fully wired 86 Gns. are purchased from any with diamond stylus

units ready to “plug-in’". Carr. 30/-.
TERMS AVAILABLE ALL PACKAGE OFFERS

AUDIOTRINE HIGH FIDELITY
LOUDSPEAKERS  Heary

construction. Latest high efficiency
ceramic magnets. Treated Cone sur-

branch within 3 months.
See feafler.

% Pair Stanway II Speaker Units

Four fully wired units ready to Carr.
“plug-in**. Special total price 76 Gns- 30/

% TAI12 Amplifier (13 watt) in veneered housing
I g:ﬂ'."' scl)sz;ohge n Izi’nuplénr It:’nll oo plinth
round, D" indicates Tweeier Cos g ram Artridge
providing extended frequency r;mle 3; % Palr of Dorcshes(erl l.l.oudlspelker Unlu 53Gns
to 15,000 c.ps. Impedance 3 or 15 | EXTREMELY ATTRACTIVE PLINTHS finished o Dep. £10.0.3 snd & oatbly i
ohms. Plesse siate choice. Excep- | in Teak or Afrormosia vencer. Trans. plastic cover. (T, 155 3. Transparent Placiiebaeen s S.18.
tional performance at fow cost. otal 59 gny.). Transparent plastic cover 3 gns. extra,
Prices include carriage. — HF100D 107 15W £4.19.9 RECORD PLAYING UNITS As above but with Garrard 3000 Autochanger (fitted

10W 49/9 HF120 12" 15W  79/9 5 N Sonotone 9 TA Cariridge) in leu of SP25 47% Gns
W 59/9 HFI20D 12" 1SW 89/9 | Money saving units. Mounted | or Dep. £9 and 9 monthly payments, £5.4.9 (Total g

10W 4gns. HF126 12° 18W gs5.5.0 | o0 Plinth  Supplied with | £562.9). Transp. plastic cover 3 gas. extra inc. carr. Carr. 25/-
HF102D 107 10W 65/- HFI26D 12° 15W £5.15,0 | lransparent  plastic = cover
d Ready to plug into Amplifier R.S5.C. TAI2 MKII 13 WATT STEREO AMPLIFIER
HIGH FIDELITY LOUDSPEAKER UNITS ﬁ;'{a‘” corder op2s Mx 1 | FULLY TRANSISTORISED, SOLID STATE CONSTRUCTION
Cabinets Iatest style Satin Teak or Afrormosia veneer. with i HIGH FIDELITY OUTPUT OF 6.5 WATTS PER CHANNEL

Acoustically fined or flled acoustlc damping. Ported | rable) firs” Golindg sisy | Designed for optimum performance

where appropriate, credit terms avallable. high  compliance  ceramic Bd{l{\ :::{ri ‘;:'rz'stla(l‘d(i); lcl:ler:':rr:ngr apGerar:l
CHESTER size 16x11 x 9in. Appr. | Stcreo/Mono  cartridge  with e Ve ey R e

Range 45-15,000 c.p.s. Rating8-10watts, | diamond stylus. switched input sockets on each channel
Fitted High flux 13x8in. Dual gg 1o o | Inc. Carr. 23 Gns, | e e Trenie camtrors
Cone spkr. Imp. 3 or 15 ohms. o RP5C G'“‘g}gﬁ:&‘g‘égg‘; % Slide Switch for mono usc
arr. k¢ utput 3—-15 ohms For
STANWAY 11 5izc20x104x98in.approx. | Stereo Cartridge with diamond Mﬁsv" 1? C.D m;;’,,,s o* F,e;‘.',e,,gy
Rating 10 watts. Inc. Fane13x8in. speaker | tip. Plinth & Cover as 15 Gns. Response 30-20,000 c.p.s. ——2dB % Harmonic Distortion 0.3% at 1000
with highly flexible cone surround. long | RP2C. inc. carr. H ¢.p.s. Hum and Noisc —70dB % Sensitivitics (1) 300mV (2) 50mV (3)
throw voice coil and 11,000 line magnet. | Other types available 100mV (4) 2mV. Output rating LH.F.M.  Handsome brushed silver
High flux tweeter. Handsome Scandin- | with Magnetic cartridges and finish Facia and Knobs. Complete kit of parts with fall
avian design cabinet. Range 35-20,000 | with slternafive design plinths. wiring diagrams & insiructions. Factory built with 12 I3iCarr. 79
¢.p.s. Imp. 15 ohms. Gives 16 Gns. Limited Number of CLEAR- mth gntee 17 Gas or Depogsit £5.2.6 and 9 mthly pymts
smooth realistic sound output. s) ANCE LINES in leading makes 34/- (Total £20.8.6). Or in Teak or Afrormosia veneer housing 10} Gns.
of Hi-Fi equip. at Branches only Dep. £5.10.6 and 9 monthly payments £2.1.7 (Total £24.4.9;

R.S.C TA6 6 Watt HIGH FIDELITY SOLID g
E A R R.S.C. PLINTHS for AUDIOTRINE HI-FI SPEAKER SYSTEMS
: ™ STATE AMPLIFI Record

s A Playing Consisting of matched 12in. 11.000 line 15 Watt 15 ohm
200-250v. AC mains operated. units, high quality speaker, cross-over unit and tweeter.
Frequency Response 30— cut for and range ensure
20,000 c.p.s. —2dB. Harmonic Garrard surprisingly reallsuc reproducuon £5.15.0
Distortion 0.3 % at 1,000 ¢c.p.s. 1025, - Or Senlor 15 Watt inc. HF126
Separate Bass and Treble 2025, 15,000 line Speaker £6.15.0. Carr. 6/6 Carr. 5/9

ift" and ‘cut’ controls. 3 input sockets for Mike, 3000,

Gram, Radio or Tape. Input selector switch. Oulput for T60, HI-Fl SPEAKER ENCLOSURES Teak or Afrormosia

A
3-15 ohm spkrs. Max. sensitivity SmV. Output rating I - . L
LLH.F.M. Fully enclosed enamelled case, 91x2#x54in. | A vailable 59/9 ls:czé::‘f; veneer finish. Modern design. Acoustically lined.

Adttractive brushed silver finish facia platec 10} x 34in. i i All sizes approximate Prices Inc. carr.
and matching knobs. Complete kit of parts with full With trans. plastic cover. § Gns. JEB Size 16 x 11 x 9in. Pressurised. Gives £4.14.6

leasi esults with any 8in. Hi-Fi ™ ker.
wiring dagrars and imsicuciions. 7 G, carr 776 | INTEREST CHARGES | Bepintiosuimts soy in b soomer. oo
Or factory built with 12 months’ guarantee. £8.19.9 | REFUNDED o0On Credit Hi-Fi *speaker. Size 22 x 15 x 9in, Poried.

Sales settled in 3 SE10 For outsianding results SE12 For excint prfmnce with 12in.
LINEAR Li0 HIGH FIDELITY 10W AMPLIFIER 106 with 10in. Hi-Fi 'spkr Hi-Fispeaker and Tweeter.,
with separate Pre-amp. Magnet P.U. To clear ns.

months. Size 24x15x10in. P'td. £5.19.6 5i¢ 25% 6 x 10tin, £6.19.9
, ! R s.C. TFMI SOLID STATE VHF/FM RADIO TUNER * High-sensitivity .
THE ‘YORK’ HIGH FIDELITY 3 SPEAKER SYSTEM : % 200-250v. A.C. Mains operation, % Sharp A.M.
% Moderate size, only 25 x 14 x 10in, Complele Kit 20 G E Rejection. % Drift-free reception. % Output ample for
# Response 30-20,000 c.p.s. lmpedance 15 ol ns.

Performance comparable with unln coullnx Carr. 12/6

i any amplifier (approx. 500 m.v.). % Output for feeding

Stereo Multiplexer. % Tuner head using silicon Planar

considerably more. Consists of (1) 12in. 15 watt Bass unit with cast Transistoss. % Designed for standard 80 ohm co-axial

chassis, Roll rubber cone surround for ultra low resonance. and input. Visually matching our Super 15 and 30 amplifiers
ceramic manncl (2) 3-way guarter section series cross-over system.
(3) 8 x Sin. high flux middle range ‘speaker. (4) High effciency

and of the same high standard of performance and reliability. Printed circuitry.
A quality product at considerably !ess than the cost of comparable units. Factory

tweeter. (5) Appropriate quantity acoustic damping material. (6) Teak veneered built 18 gns. Or in Teak finished cabinet as illustrated 21 gns. Terms: Deposit
cabinet. (7) Cnr:%n alngzgup(;)nslrucm;r;;s'_ll'_enx%lgés igrlaglangnamgﬂ%lg 26“1 .0 and 9 rln%nlhly payments. 2gns. Total £24.19.0. Sterco version, 23 gns.
9/ - i
_payments ¥ / ota R prices include carriage. i RS.C. BATTERY/MA"‘S
S.C. SUPER 30 MkII HIGH FIDELITY STERED AMPLIF/ER BIIRG
Tvpe BM1
An all-dry
battery eli-
Sadinatx
High Grade Components FACIA PLATE Attractive design in rigid HICOIXAEX
Spe':iﬁ:ations :on‘:parabln with Perspex. Spun silver finish matching Completely repla%le';'app{::t
units costing considerably more. control knobs as available. teries  supplying 1-5v. and
TRANE!ST(I)RS 9 high quality types in Eo whg{)g/sA.Cl-’ mainsh l2‘91(:/
ach channel. 5
OUTPUT 16 Watts RM.S, continuous COMPLETE KIT OF Somplcte” kit Wit [isgiam
into 15§ (per channel). 15 Watis R.M.S. . Gns. or_assemYlec JlGnsy, —
continuous into 5 :ARTS Cf‘"‘ lf/. zdz & vl FR.S.ECL. %lY'PERL 15 '“AG%

i . PU. 4 oint to point wiring diagrams an IDELITY § T,
m\}’lgcrfrﬁﬁs%w}?gvv%pe me_ Employing Twin Printed Circuits. detailed instructions. AMPLolFllgks U
400 mV. Aux. 100 mV. Mic. S mV. Tape 200/250v. A.C. mains operation. Eminently svitable for use with any make
Head 2.5 mV : CROSS TALK 52 dB at 1,000 c.p.s. of Pick-up or Mic. (Ceramic or Magnetic, Approx. as Super 30 but single

. s P gy Moving Coil, Ribbon or Crystal) currently channel. Complete kit with
FREOUENCY RESPONSE +£2 dB. 10- CONTRO‘:I.'S 5 °’“"°“L Input Sclector,  gyajlable. Superb sound output quality can full constructional dkrails and
20,000 ¢ Bass, T’% le, ‘ﬁ" Bal SS"’”O/MO“O be obtained by use with first- rn(e anclllary point to point wiring diagrams.
TREBLE CONTROL +17dBto —14dp  S¥iich. Tapc Monitor Switch, Mains  equipment. UNIT FACTORY BUILT ¢ Carr. 124 G
at 10 Kcfs. Switch. With 12 mths. guarantce. Gns: 12/6 % Gns.
B SS CONTROL +17 dB t 15 dB INPUT SOCKETS (1) P.U. (2) Tape or Deposit £7.5.0 and 9 monthly pay” or faclory built 15¢ Gns,

A 0r = Amp. (3) Radio, (4) Mic. or Tapc Head. ments 58/9 (Total £33.13.9) or in Teak Carr. 12/6. Terms: Deposit
at 50 c/s. (Operation of Input Sclector assures or Afrormosia veneer housing 32 Gns. 4 Gns. and 9 monthly pay-
HUM LEVEL -—80 dB. appropriate cqualisation). Carr. lil(- Terms: Depoig|:6§/763 ?Tand: mc_{_ﬂ! 311 grotal £18.3.9) or
ISTORTION 0.1°% at CHASSIS Strong Steel construction. 9 monthly payments of otal | in Teak or Afrormosia veneered

llloAvl}m?]?lo%o Igpss ° Approx. 12 x 3 x 8in. £37.2.0). Send S.A.E. for leaflet. . housing. 19 Gns.

PARTRIDGE “JOYSTICK” SHORT WAVE AERMLS AND TUNERS AT ALL BRANCHES (S.A.E. for full list)
BRADFORD 10 North Parade. (Half-day Wed.) Tel. 25349 32 High Street (Half-day Thurs) Tel. 56420 LEICESTER
BLACKPOOL (Agent) 0. & C. Electronics, 227 Church Street 57 Couney (Mecea) Arcade, Briggace (Hall-day Wed ) | EEDS
BIRMINGHAM 301" Ge. Western Arcade 021:236-1279

73 Dale St. (Half-day Wed.) Tel. CENtral 3573 L|VERPO0L

HI-FI CENTRES LTD.

DERBY 26 Osmaston Rd.. The Spot (Half-day Wed.) Tel. 41361 paqy P 238 Edgware Road. W2 (Hall-day Thurs.) Tel. PAD 1629 LONDON
DARLINGTON 18 Pricstgate (Half-day Wed.) Tel. 68043 A Pl CoO TR ITORSC 60A Oldham Street (Half-day wed) MANCHESTER
EDINBURGH 133 Leich se. (Half-day Wed.) Tel. Waverley 5766 hogeaoas. Feem auomiind 5. A 8. 0 106 Newport Rd. (”"""Y Ved) MIDDLESBROUGH
GLASGOW 326 Argyle st. (Hall-day Tues) Tel. CITy 4158 Braaches open anl day Sats, ) Blackest s"(ﬁatl;g:ypv:::';'?tf Slrr;;; NEWCASTLE 72N
HULL 51 Paragon Streer (Half-day Thursday) Tel. 20505 MAIL ORDERS MUST NOT 13 Exchange Street (Castle Markee Bides) SHEFFIELD

BE SENT TO SHOPS (Half-day Thursday) Tel. 20716

920



R.S.C. Al0 30 WATT ULTRA LINEAR HI-FI
; AMPLIFIER Hishly  psaiee Push-Pull

with
Tone Control S ormance figures of
factory built units; Hum level —70dB. Frequency
response + 3dB 30-20,000c/s. Sectionally wound
output transformer. All h(l!h components.
Valves EF86, EF86, ECCB) . 807, GZ3i4,
tc Bass and Treble C'onlroll Sensitivity

36mYV. Suitable for mlglblmpedlnce microphones.

Designed for_Clubs,

R.S.C. COLUMN SPEAKERS Covered

in two-tone Rexine/Vynair, ldell for vocalists and
Public Address, 15 ohm matching.

RSC
[ e 1.

C57 15 watts inc. flve 7 x Am speakers £7.19.11,
TYPE C48S 125/30

WATTS. Fitted four
8in, high flux 8 watt
speakers, Overall size
approx42 X 10X Sin,

Gns.Carr. 10/-,

Or deposit 67/- and

R.S.C. MAINS TRANSFORMERS
FULLY GUARANTEED. Interleaved and Im-
pregnated. Primaries 200-250v, 50c/s. Screened
MIDGET CMMPED TYPE 2§ x2¢ X Z}In.
250v., 60mA, 6

i
o Dance Halls or Outdoor 9 momhl 250-0-250v., 60mA 6 3v 2. 18/11
Functions, ctc. For use with Electronic Organ, Guitar, String Bass, cic. Ut PiTe.0) FULLY SHROUDED UPRIGHT G
adio or Tape. Reserve L.T. and H.T. for Radio Tuner. Two inputs TYPE C412S, S0 WATTS. 250-0-250v. 60mA, 6-3v. 2a., 0-5-6
with nssocmed volume controls 30 that two !(C:D‘I'Ile inputs luch as Gram Fitted four 12in. 11 OOOIInclS 250-0-250v. 100mA., 6-3v. 4a., 0-5-6-3v. 3
and “Mike” can be mixed. 200-230v. 50c/s A.C. mains. For 3 and 15 ohm walt speakers. Overall ‘size 300-0-300v. 100mA, 6-3v
speakers. Complete kit of parts with point-to-point wiring 15 Gns. Carr, 56x14x9|n nppmx 300-0-300v. 130mA, 6-3v.
Foinandied pesforated Cover 27/6. Supplied factory built with EL34 output 26 Gns. gF P 350w, Tooma, 6.
put Fo ns. g5, 176 a0d 350-0-350v. 100mA, 6-3v.
valves. 12 months’ guarantee for {8Gns : Deposit £6.3.0 and 9 9 546 350-0-350v. 150mA, 6-3v.
payments of 34/- (Total £21.9.0). Send S.A.E. for leaflet. Total £30.7.0). gj_o_‘ggv gggr:‘ﬁ g g‘;
A
RS.C. All HIGH FIDELITY 12-14 WATT AMPLIFIER HIGH QUALITY 7§ 45(3)-0-4'569"2'565'& B i
PUSH-PULL ULTRA LINEAR _OUTPUT LOUDS ! TOP SHROUDED DROP THRO’ TYPE
“BUILT-IN* TONE CONTROL PRE-AMP, thkFﬂE‘KERS i 258 Jv 2a., 0-563v 2l 23/9
Two input sockets with mixing ﬂcilltlcl High a 25&- v. 3 o 239
S valves, Bass and treble veneered Cabinets gz g
controls. Frequency response # 3dB 30-20 000 cis. L13 137 X 8" 10
Hum level —60dB. Scnsitivity 40 millivolts. For L e £4-19-9 250-0-
For Wasal st oG RS P Mg Imantance mer’ | S omme ™ Cer e | 303007 SRR v 4k 0.5
or usical nstruments main: or [ 3 .
spkrs. SAE for rlleaﬂet Complete ku 6‘;“'11! ]img:c‘l;lms .:::Il 9‘1‘ Gz'_:/sa- Il-;zrll' Zg WIls!/ 910.000 lines 35:-_\313?&!% 3:'5',{"2"35“1 mp;me;v w9
ohmas. Carr. - . 6 5.6 5
Price Flcmry bml: IJ‘) Gns. or Dcpnult 99/6 u:dn9 m:nlhlyn;:ymecr‘\’!‘;e;f 26/- £8-19-9 350-0-350v. 150mA, 6-3v. 4a., 0-5-6-3v. 3a. 46/11
(Tolll 6.13. FILAMENT or TRANSISTOR POWER PACK

R.S.C.. BASS-REGENT
50 WATT AMPLIFIER

An exception-
ally powerful
high quality
all - purpose
unit for lead,
rhythm, bass
guitar, vocal-
¥ ists,  gram,
radio, tape.

AllT TRANSISTORISED VERSION of above complete kit 9 Gos.
(Auembled 13 Gns.)

30 WATT HI-FI AMPLIFIER

FOR GUITAR, VOCAL OR INSTRUMENTAL GROUP
A 2 or 4 Input, 2 vol. control Hi-Fi unit with Separ-
ate Bass and Treble controls. B.V.A. valves. Peak output
rating. Strong Rexine covered cabinet with handles.
Autractive black/gold perspex facia. Neon indicator. For
200-250v. A.C. mains, For 3 or 15 ohm speakers. Send
S.AE. for leaflet. Deposit § @ |9 G

monthly payments of 39/! (Toul 22 mu) ns. 1216

m

a. 8/9; 6-3v. 2a. 9/9; 6-3v. 3a. lJI9 6:3v.
12/9 12v Ia. 9/11; 12v. 3a. or 24v. 1 -5a 23/9;
09 18v. 13a. 19/11; 0-12-2542v. 2a. 31[9
CHARGER TRANSFORMERS 0-9-15v. lla.
gllﬂa 21a. 19/11; 3u. 20/11; Sa. 25/ll 6a. 29/9;

AUTO (Sten UP/step DOWN) TRANSFORMERS
0-110/120v. 200-230-250v., 50-80 w; 19/9
150 watts, 33/6; 250 watts 49/9 500 wltls 108/~

OUTPUT TRANSFORMERS

X Two cxivehonvs 0oy | Bushbull§ was ELGAto3 Gor 150 149
'wo extra heavy duty Push-Pul walts 10 or

FANE ULTRA HIGH POWER LOUDSPEAKERS FANE 12in. Loudspeakers. Push-Pull 10 watts 6V6 ECL86 to 3, 5, 8 or
All power ratings are R.M.S. continuous. 2 years’ % Four Jack inputs and 15Q 24/9
guarantee. High Flux ceramic mnncu Heavy cast LOUDSPEAKERS two Volume Controls for P“lh Pull EL84 to 10-12 wi 23/9
chassis. All prices carr. free ‘POP’ 30c gnmultan:kous use of m‘:l? to ;un:-gill Ulstr‘nBLmear for Mullarﬁ 510 eu:d 39/9

P four  pick-uj or *" d us| 15-18 watls, sectionally woun
POP’ loo ‘POP’ 60 ‘POP’ 50 12" 25 Watt Bass and Treblc contrglls Puslt-\6mKT% etc., t;‘rrl‘or 1]5 Q ..., i s/

- - - K a Carr. 30/- or sh-Pull 20 watt high quality sectionally
187 100 Wvate | 157 60 Wate | 127 50 Watt § 1.0 cona 150 55 Gns. G e154 wound EL34, 6L6, KT66 cic. 1o 3or 1501 59/9

,800 gauss ,000 gauss ,000 gauss 1502 an monthly payments of ¥ KES - m, 7-10H,

* 14,500 8/1501 | 14,000 180 | 14,000 L] d 9 hi; f SMOOTHING CHO 150mA,

21 ens. 12 ons. 10 £5-19-9 S Total) (60) Ransh): 250 © 12/9; 100mA, 10H, 2000 10/9; 80mA,

oS Carr. free &760 506 watt peak output LOHPY330/C118/3-JEOmATYIOH. 140060 am

with Pr. speaker coluinos and
a Bass Unit (Six 12’ and
Two 15* Speakers;

SELENIUM RECTIFIERS F.W. (Bridged)
P.A. AMPLIFIERS PHASE A6 o ax. AC.1

296

"1133 3 59 GNS.

The New Picture-Book’way of learning

B AS' ELEC'I'RICI'I'Y(5VOL$)

ELECTRONICS (6voLs)

You'll find it easy to learn with this out- the latest research into simplified learning
standmgly successful NEW PICTORIAL tcchmgucs This has proved that the
METHOD—the essential facts are explained PICTORIAL APPROACH to learning is the
in the simplest language, one at a time, and  quickest and soundest way of gaining mastery
each is illustrated by an accurate, cartoon- over these subjects.

type drawing. The books are based on TO TRY IT, IS TO PROVE IT

AEEEEEETEEEEESEEEENEEENES
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP
Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid,
good condition within 7 days or send the following amounts. BASIC
ELECTRICITY 75/= Cash Price, or Down Payment of 20/- followed by 3
fortnightly payments of 20/~ each. BASIC ELECTRONICS 80/~ Cash Pnce,
or Down Payment of 20/- followed by 4 fortnightly payments of 20/~ ea
This offer applies to UNITED KINGDOM ONLY. Overseas customers
cash with order, prices as above.

Tick Set required (Only one set allowed on free trial)
BASIC ELECTRICITY [ | BASIC ELECTRONICS []
Prices include Postage and Packing.

This carefully planned series
of manuals has proved a
valuable course in training
technicians in Electriclty
Electronics, Radio mfi
Telecommunications.

WHAT READERS SAY

. played an important part . .
. ..These Manuals have played an important part in my
career . . . K.W., West Drayton.

. a sound basis . .’

These books create a sound basis on which to build a
*uccessful future . . . R.G., Lowestoft.

. well set out ..’
... 1 am well pleased with the series. Everything is well set
out in self-explanatory diagrams . . . , West Ham.

A TECH-PRESS PUBLICATION

Signature

(If under 21 signature required of parent or guardian)

NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS

POST MOW FOR THIS OFFER 1!

, ’ 921



ELECTRONIC COMPONENTS AND EQUIPNMENT

303 EDGWARE ROAD LONDON V o1 1hns o

Open Monday to Sdturday Yam to 6pm o Thurs
B Open all day Saturday

Tpm

*EXPERIMENTORS MODULE

Brand new STCtime delay
electronic units. Relay
output. Adjustable 3-15
secs. 9-12 volt operated.
Supplled complete with
uses and circults STC
lrduh Price 35/- or 3 for

*MULTIMETER

Return of a popular model.
20000hms/V  0/10/50/500/
1000V ac/dc.  O/50uA.

HENRY'S RADIO

16 PAGE BROCHURE COVERING LOW COST TEST EQUIPMENT

FULLY DETAILED AND ILLUSTRATED.

OVER 50 UNITS DETAILED

ASK FOR PUBLICATION ‘'T" — REMEMBER IT'S FREE !

*SINE/SQUARE WAVE AUDIO
GENERATOR

Provides audio output on 4 bands.' Sine
wave 20c/s to 200kc/s, output up to 7V,
square wave 60c/s to 30kc/s, 7V p-p. Distor-
tion under 2°%. Output Impedance 1kQ.
Variable output amplitude control. Supplled
with :e;d. and Instructions. A.C. mains
oper:

TE22, Price £16.10.0. Carriage, etc., 10/-.

0/10/250mA  d.c. 0/10/
100kQ2/IMQ  resistance.
dB and capacltance
scales. Size 5 x 3% x 14"
Robust and easy to use.
Complete with leads,
batterles and instructions
T Price 82/8 p.p.
2/8. Leather case—Price
22/8.

*LOW COST VACUUM TUBE VALVE VOLTMETER

*FIELD
STRENGTH

5-ranges 1-250 Mc/s. Fitted 200uA meter.
Earphone output. Callbrated tuning scales.
FLMWHA Price 72/6 p.p. 2/-.

Also non callbrated typa peaklng F/S Meter
FS8I Price 45/- p.p. 2

New Model Multi-Range and easy to use.
DC and AC. Volts 0/11/5/15/50/150/500/1500.
AC p-p 0/4.2/14/42/140/420/1400/4200. Rests-
tance 0.2 ohm to 1 Megohm—7 ranges.
dBm scales—20 to +25 dBm. Input imped-
ance: DC 11 Meg. AC £ 5 Meg. Response:
*1dB 20cls to 5 Mclu Complete with probe
Size 104" x 5§" x 4-%".

*GRID DIP METER

and h
VT.!O Price £16.10.0 p.p. 7/6.

*TRANSISTOR
CHECKER

Complete capacity for check-
ing all transistors npn and
pnp for aipha. beta and teak-
age. Algo diodes complete

with leads and instructions.

All translstor arid dip tu?rpg:::eoufpmuFull‘;.tg::am;[: BUILD zo."'afé Price £5.19.¢

meter, absorption and on both mw/Iw. bands. 7 Mullard  yoIRCELF p-p. 3%

osc. detector. Fraquency transistors. Fitted 5” speaker.

range 440 kc/a to 280Mc/c Room Filllng Power. Easy to A

Tl R i i e T - —

B e shiu st ook w18 QUALITY ey
i c RADIO

battery.
TE 1: Price £11.10.¢

detalled Instructions.
p.p. 3/ TOTAL COS'

T £6.19.6 p.p. 4/6.
Ask for Leaflet No. 1.

*SIGNAL INJECTOR AND TRACER

New model for checking all audlo and RF up

*MULTI-METER 20KQ/V SCOOP! STAAR RECORD Sutpi apores. Tcis, 140 b Harmoncs up
PLAYER sr.zson Price 35/- p.p. 1/6.

Popular "‘°d°l but with ”'”’ Deck plays 33, 45, 78, R.P.M. records.

scale range 20,000 ohm : * Matching Signal Trncer
8 volt operated, with mono cartridge. | SE300 Price 27/6 p.p. 1/-.
i SR | MM T T e b
A, /250m esis- L for Intercoms, Baby Alarms, [ o)) pARTS IN STOCK TO BUILD THE
e OL (L anty [EMG . | Lelephone, Record Players of | INTEGRATED CIRCUIT DESIGNS AP-
pac uitar Practice. o PEARING IN PRACTICAL WIRELESS
tance. translstors with volume con-
200H, Price 77/8 p.p. 2/-. trol, output 3ohms. Ideal for #:'?lOEkESC—EREg"II.i?ESA‘I"KCATAngSE
Leather case, Price 15/-. use with STAAR RECORD | EQ\TIONS

DECK. Price 45/-, p.p. 2/6.

*QUALITY PANEL METERS
& (D.C. RANGES)

{*10in | TEST UNIT

A NEW

*50,000 OHMS PER VOLT

MULTIMETER ’n s Face size 42 x 42mm (13in. x 1}in). DS N osT

) . 35/- i B00uA, | ciRCUITS
Rect:mrmer?dedl quatity |m.tru& S%Q_Ah“A 5mhA °10mA, mA, Model SE400
ment wi mirror scale an i 25/ 10V, 20V, 50V, 100V, 300V,
gysrload protection. 0/0.3/3/12/ Sl and 900V 231 sch: 1A and OA. 251 each. | Price £0.10.0
60/120/300/600/1200Vd.c. Q/ 'S’ meter, 1ma, 29/6; VU meter, 37/6. *AC/DC Volts (4KIVo||) 0[15/50[150/
v 0/5/3’/120/3WIWI1200VI C 65 Series. Face slxe 88 x 78mm (33 x 3}In). | 500. *Resistance 0/10K/100K/1
10kQ/V;  0/30uA 50uLA, 62 ; 2002 A, 47/6; 500uA, | *Five values resistance and capucl-

tance substitution. *RF F/S Moeter
1 to 140 Mc/s *DC Ammeter 0/500mA.

*455/700ke/s RF Generator *400c/s
Audio Generator. Size 74”7 x 33" x 3%"”

45/~; 1m OmA. S00mA, 37/6 each.
8" meter, 1mA 42/6. Other ranges and
sizes In stock. Leaflet No. 33.

COMPONENTS

H /60/300mA,
0/12A; resistance 0/10kQ2/1/10/
100MQ). Meter movement 202A,
Polarity reversing switch,
Complete with batteries, leads
and Instructions.

AF183, Price £8.10.0 p.p. 2/6.
Leather case 28/6.

UK's LARGEST STOCKISTS
ASK FOR QUOTES—SEE LATEST CATALOGUE

ELECTRONIC ORGANS

MODERN ALL BRITISH TRANS-

" ISTORISED DESIGNS AVAILABLE
AS KITS OR READY BUILT.

*TEAK VENEERED CABINETS FOR
ALL MODELS.

%49 NOTE, 61 NOTE SINGLE MAN-
UAL DESIGNS ALSO TWO MAN-
UAL 49 NOTE.

*KITS AVAILABLE IN SECTIONS
AS REQUIRED.

*HP and CREDIT SALE FACILITIES.

WHEN IN LONDON CALL IN AND

TRY FOR YOURSELF.

FREE 16 PAGE ORGAN BROCHURE COVER-
ING ORGANS IN KIT FORM AND =
READY BUILT—WRITE OR PHONE TO ORGAN
DEPT. ASK FOR PETER ELVINS.

Hi FI AUDIO EOUIPMENT CATALOGUE §/- pp. 1/-.
Complete with 12/6 Voucher.
120 pages.

D,
Quotations FREE

VISIT OUR Hi-FI CENTRE AT 309 EDGWARE ROAD, for all leading makes of

" AMPLIFIERS, TUNERS, DECKS, SPEAKERS, MICROPHONES, TEST EQUIP-
MENT. ALL WITH DISCOUNTS—IT WILL PAY YOU TO PAY US A VISIT.
AUDIO SYSREMS £40-£300 TO SUIT. SEND FOR BROCHURE 16/17.

922



BRAND NEW FULLY GUARANTEED
TRANSISTORS & DEVICES

CRS400/40 39/
CRSY02SAF

5/-
CRS25/025 .18/~
DDO06 39

BT 102/500R
1~
BDI119

NKT12329
NKTI2429
NKT1329
NRT2038
NKT3S219 o

BZYHMKC 16
CP404
CRS1/08

CRSU/10
CRSV20

| Conds t0zf 150v tantalum 4 for 3/-, Paper conds tubular by

Seimens 20uf 400v 6/-, 16:f 400v 5/-, 4uf 800v 5/-, H.V. conds.
uf 1.6Kv 3/8, .05:f 2.5Kv 3/6, Plug & Sk 28-way with cover 4/6,
Swis 2p 6w min 3/-, Toggle 2p c/o 3 for 5/-, Inst 2p 22w 2b with
knob 7/8, Ledex coil 1K 3p 11w 3b 11/6, Meters 1 mA edgewise
scale 0 to 2000yds 10 div 20/, 500 A scale 0 to 5 2¢ OSD 20/,
Control panel with 6x1 meg, 8x100K & 1K min type 15/6, Min
panel fuse holders take {in fuses 3 for 5/-, Pot Cores type LA.66
wound 3/6 ea, Yax Swts 6p 11w 6b with 27 1% resistors 12/8,
4p 12w 4b with 29 x 1% res 10/, Coax plugs & sk T.V. type 6
pairs for 6/-, Relays coil 2K as 2 N.O. & 2 N.C. H.D. with cover
6/6, Inst handles chrome 8x2in 7/- pair, Miniature plugs & Sks
with cover 26w 4/-, 18w 3/-, 14w 2/8 pair, Junction box 8x4x3in
with cover 6v 2p c/o relay, Ledex swt 6v etc 13/-, Helical pots
500 ohm, 2.5 K, 50 K ali 18/6 ea, Osc unit with 293¢c/s tuning fork
OCT71 & OC72 drive & pick oft coil 30/-, Small boxes with lid
size overhaul 34x24x1# plain all 10 for 10/-, Gear unit with 24v DC
motor 9000 RPM & 2 phase gen 30/-, Trans Pria 200/250 Sec
50v $ amp 6.3v .3a potted C core 28/8, Choke to match .25 H 12/8,
Panel with valves 12AX7x2, 8BR7, 6BS7, 12BH7 relay close tol
res etc 12/-. Trans. 200/240v Pria. C core Sec 650-550-0-550-650
@ 650 Ma £4. aiso L.T. 6.5v @ 5 amps ¢t 5 times 37/6.

The above goods are either new or
ex equipment in good condition and
are post paid.

A. H. SUPPLIES

57, Main Road, SHEFFIELD. S9.5H.L.

| 70° and 90° 14in,—89/6, 17in.—89/6, 21in.—

Send for Free Copy of 1970 Transistor List (36) of a 1,000 Types Today!

INTEGRATED CIRCUITS
BP1010 28/~ s 5916

CAN20 29/
CA28A 2%/6
CAW3E 18/6
89/6
23/6
20/~
e

DISCOUNTS
10% on 12+ and 15% on 25 + any onetype

QUANTITY PRICES 100+
Phone 01-723-0401 Ex. 4.

Post/Packing add 2/6 on your order.

Mar 0+ for Dupt Lomponents Organ Dept
303 EDGWARE ROAD. LONDON W 2
Telephone 01-723 1008 9

BT A e e TR

17in.—£11.10.0
19in. BBC 2 TWO-YEAR GUARANTEE

FERGUSON 38 Gns. EX-RENTAL TELEVISIONS

FREE ILLUSTRATED
LIST OF TELEVISIONS
177 —19" —217—23"
Wide range of models, sizes and prices
Carr. Ins. on all sets 30/—
DEMONSTRATIONS DAILY
—-— Y R e By DY S S W e
TWO-YEAR GUARANTEED
REGUNNED TUBES

98/6. 110° 17in., 18in. and 21in.—99/6.
23° (not bonded)—119/8. Exchanged bowls.
Carr. 10/6.

COCKTAIL/STEREOGRAM CABINET 15 gns.

Pollshed walnut veneer with slegant
glass fronted cocktall compartmant,
padded. Posltion for two 10in. ellip-
tical speakers. Record storage
space. Helght 35%in., width 52}in.,
dapth 14}in. Legs 1 gn. exira.

- O N S .
Sp a.
7" x 4”—3(). Brand new. P. & P.2/8
Asstd. Condensers: 10/~ for 50.
P. & P. 7/6. Asstd. Resistors: 10/~
for 50. P. & P. 4/6. Asstd. Control:
10/-for 25. P. & P. 7/6. Translstors:
Mullard matched output kit 9/=
0C81D—2 OC81's. P. & P. FREE.

Ferrite Rods 3/6: 6”, complete with LW/MW Colis. P. & P. FREE.
TRANSISTOR CASES 19/6. Cloth covered, many colours. Size 93"x64"x3{"
P. & P. 4/6. Simllar cases In plastic 7/6.

RECORD PLAYER CABINETS 49/6. Cloth covered, slze 163" x 14" x 8", Takes
any modern autochanger. P. & P. 7/8.

SINGLE PLAYER CABINETS 19/6. P. & P. 7/6.

STRIP LIGHT TUBES 3/9 each. 11”7 (284 mm.) 230/240 volts, 30 watts. Ideal
for ktail cabinet luminating p diffused lightl etc. 6 for £1,
P.&P. free.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, London, E12 Tel. 01478 6001/2/3
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USTOM UNIT 2,7 i '

BRITISH MANUFACTURER (4 p

A deluxe custom styled and built record player unit made by world famous British manufacturer. The unit incorporates the 1. v >

renowned Qarrard 3000 four apeed autochanger with hghlwolom tubular pick-up arm FITTED WITH SONOTONE §TA nnneo 1

CARTAIDGE with dismond 'liﬂl The bn ifully made plinth ig finished in richly figured teak venesr with tinted por !

in the lid and with attractive ¢ oal grey ‘‘mirror’' insert panel on front.All metal trim re satin chrome.

underside. The lid allows the piaysr to operate fuily automaticaliywhen closed and has s tion' ‘stay”" when r: —E

and 5 pin DIN audio output socket are at rear. Overall size 15%, x 7%, x 14in. -

- ’ I
LASKY'’S SPECIAL PRICE £16.15.0 rost 1s-
AUDIO-TECH A

L A ~ ”
AT 35x SI ere0 magnetic cartridge with sp. 25 Mk I I
elliptical diamond stylus. Fre- )
quency response 20-25 kHz +2 dB. Chann AR THE ! U.K.’s
separation 30 dB. Output 5mV. List Price £24.4.9. i MOST

LASKY’S PRICE £17.10.0 rostcrec

Also available AT-35 stereo magnetic cartridges with either 0-5 or 0-7 mit
diamond stylus assemblies. List Price £18.10.0. Lasky’s Price £13.10.0.

Post Free.
AT 33 Stereo magnetic cart.—frequency response 20-20 kHz with
- 0-7 mil diamond stylus. Output 5mV. List £10.14.3.

LASKY'’S PRICE £7.19.6

- D AR
The ADC 40 Mk Il 1s a complete low inertia arm with side thrust A
compenaator and anti-drag lead out arrangement. Single-
thrust ball bearings used at four points. Accuul‘ly muchmad
walnut arm, A gh
Plug-in head shell accomodates nearly ali cartnidges.
Easy installations. Built-in arm rest. Arm length
10%, In. overall. Pivot to stylus tip 8 in. Rear
overhang 1%/, in.

List Price
£19.1.6 .

OUR
PRICE

£8.19.6
) | | I

Post 3/6

MAGNETIC RECORDING TAPE FROM THE U.S.A.
AT LASKY'S RECORD LOW PRICES

3in.  Message tape, 150f1. 28 5%in. Long nlay 1200" Mylar .. 150

3in.  Message tape. 225f1. " y. 2400ft %0

3in.  Mess ap.. 300t 78 play. 1200"

3%in. Triple p r 8001t Mylar 00 Ac ool []

5in. Doublo play, 12001t My 180 7in Standard plny 1200"

5in.  Long play, 00ft. Acetate 100 Mylar .. . 128

Sin.  Standard play 800ft. 86 7in.  tong nlny. 180011, Myllr "s

5%in. Double nlly 18001t. M ne 7in.  Double play. 24001t. Mylar . 25 @

g:i tong 1200ft. Ac: 150 7in.  Long play 18001t. Acetste... 15 0
dn. Stan -r play 900t e 12§ 7in.  Triple play 3600ft Mylar . 500

P. & P. 1/- extra per reel, 4 resls and over Post Free. Special quotea for quantities.

A A
A'l' LASKY’'S BUDGET PRICES
o 38/~ post 2/
coe lll 57/% post 2/-
C120 17/8 ench post 1/~ 05/- post 2/- 1 o 168/~ post S -

- 9 9 o
CASSETTE HEAD CLEANER

This | i device bles the delicate heads and drive system of your
Cassette Recorder to be cleared without damage. Just slip in the cassette like any other
cl.‘ﬂ:; and run through once. Only takes moments to remove all dirt and oxide
deposits.

LASKY’S PRICE 10/8 POST 1/- EACH

924

POPULAR
HI-FI TURNTABLE

4-spesd single record playing
deck features includa heavy
precision-butl turntable, pick-up
arm bias compensation, calibra-
ted stylus-force adjustment
cueing device. After play, the
arm automatically rises, returns
to reat and switches off motor.
Finish: dark green polychromatic
and silver.

LASKY'S PRICE £11.19.6

-8P. 25 MK.11 with A.D.76K Stereo Magnetic Cartridge £15.0.0.

EXCLUSIVE PRICES

AUTOCHANGERS
SL720 L1256 ¢ 0
£€13 5 0
o cartridge ... 8 17 &

SINGLE PLAYERS

AP 75, £15.19.0 AP7E with AD78K mag. cart.. £21.10.0. 401 Transcription Unit, £20.0.0
BASES AND COVERS FOR GARRARD UNITS

Typs W81 and WBS for models AT60 Mk 1. 2025TC,3000, SL85B 1025, SP25 MK Il
Price WB1 £3.16.8. WBS £5,12.6. WB4 for modeis SL72B, SL75B. SL8%B

Type
Price £5.12.8. Par pol covers: SPC1for WB1, £3.14.1. 8PCA for WB4 and WBS (allows unit
to be played wnlh the cover in place}—price N 8.0,

PACKAGE DEALS

AP7S complete with ADTSK Sterso magnetic cartridge,
teak plinth and perspex cover

$P25 Mk it complete with AD78K cartridge, teak plinth
and perspex cover

£30.0.0 ot 0
s 1’ .o .o Post 7/6
1025 complete with J2108 stereo ceramic cart.. teak

plinth and perapex cover £11-1° -6 Post 7/8

Post on Garrard units: 8/- extra—except AP75. SL75B, SL95B and 401 7/8 extra Post on
bases and covers 5/~ extra.

COMMUNICATION
RECEIVER

A short wave receiver. exclu-
sive to Llsky s, at a real
Four vaive

/
/

i

6BAS. 6AVE and
gves highly

band-spresd ranges
and full AM medium waveband
cover in one range 550-1,800KHz .Reduction drive tuning with halir line cursor.Controla
include volume on/off” BFO Band selecior. Power-on indicator lamp. External antenna
connactions and mains fuse st rear. Internal speaker plus standard 5mm
for phones on front. For 220/240V a c. mains operation. Strong matal cabin
grey crackle with anodised siiver front pansl. Size 844 x 5% x .5kin. Complete with
maing lead and fuil instructions.

THE IDEAL BEGINNERS RECEIVER

race . £13.13.0

PRICE

Post 5/-
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The 1970 edition of Lasky’s famous Audio-
Tronics catalogue is now available—FREE
on request. The 28 tabloid pages—many
in full colour—are packed with 1000's of
ltems from the largest stocks in Great
Britain of everything for the

Radio and Hi-Fi enthusiast,
Electronics Hobbyist, Service-

man and Communications

Ham. Over half the pages are

devoted exclusively to every

aspect of Hi-Fi (including

Lasky's budget Stereo Systems 3
and Package deals), Tape re- E
cording and audio accessories

PLUS Lasky's amazing money

saving vouchers worthover(28.

All goods are available by Mail
Order—bringing the benefits of

shopping at Lasky's to you

in the comfort of your

home.

SEND TODAY

Your name, address and 2/-
for postage only end In-
clusion of your name on our
regular malling llst.

DON'T MISS THIS MONTHS

VOUCHER WORTH 30/~ !

—

FOSTER ‘Criterion”’ Mkl
HIGH FIDELITY o

2 SPEAKER TWO WAY =
BOOKSHELF SPEAKER ¥
SYSTEM ;

from Foster.
baftle type enciosure
woofer with rolted ctoth e

type tweeter. The compact cabinet is constructed of
tain. laminate with handsome ociled walnut venser
finish and black woven acoustic gauze—front panel
with satin chrome edge insert SPEC: Frequency range g
90-20,000Hz. Power Handling 10 watts. Impedance 8 |
ohms. HF crossover. Screw Tag connections at rear i
Size 12% x 73 x 6%in. The performance of Ihe

“Criterion’* i8 superior to many larger and more

expensive units an Lasky's sxclusive price offers

absolutely unbeatable value.

£9.10.0.% £17.10.

| i
ELEGANT BUDGET PRICED
BOOKSHELF SPEAKER SYSTEMS

The AS-57 is a real space saver. This fine booksheif high-fidelity speaker system will provide good
quallty sound anywhers in your home st remarkably low cost. Desligned for use where space isata
premium, the AS-57 system Is ideal for the smalt apariment or isotated listening ares. The special
h y 5x7in. full range speaker has s frequency range of 70-18,000 Hz with a peak

Post
LASKY’'S 1-7/8
2--10/-

PRICE

#

A

4

:
e )

Project 80 Is o rangs of les whi

lch to form a Pl 1
ampitfier. The modules are: 1. -3 l:‘lsh eln power amp. 2. Stereo-$0 pre-amp.
or A

control unit, 3. The PZ-§ d

pow. P

4
system comprises two Z-3's, one Stereo-80 and a PZ-$ or PZ4.

STEREO 60 SPECIFICATION

Input sensitiviti
+1dB; 20 to 25.000Hz. Ceramic Pick-up up to 3mV

Radio up to 3ImV, Magnetic Pick-up 3mV: correct to R.LA.A curve

Auxiliary up to 3mV @ Output: 1vois @ Signal to noise
better than 70dB @ Front psnei: brushed aluminium gs l1° -6

with black knobs and controls @ Size: 8% x t¥h x 4in
Z-30 SPECIFICATION

@ Power output 15w. A.M.S. into 8 ohms using a 35 viltsupply @F
30 to 300,000Hz = 1dB @ Distortion: 0.02% @ Signal to noise: be!

sensitivity: 250mV into 100 K ohm: @ Loudspeaker imp
3 10 15 ohms @ Power raquirementa. from 8 to 35V OC
{The Z30 will operate from batteries if required) —
Size. 3% x 24 x Win.

30V unstabilised — sufficient to drive two

Z-30's and a Sterso 60 for domestic
applications

35V stabilised — ideal for driving two
2-30's and a Stereo 60 for low sfficiency
speakers.

Pz8
PACKAGE PRICE  %%none 25

- — v =
= — s =
07 ED ARE ROAD, LONDO
| A RD., LONDO
o) day. 9 6 p day to Saturd
09 R 0 4
» 0 A
o] d da osing 1 p d
f A DORDERS AND CORH POND

post 3/6

- handfing capacity of 10 watts. Imp. 8 ohms. Finish: oiled wainut. Size: §/,x 15%,x8'/,in. {(May be
used upright or longways).

e 18 per PAIR v 10

PRICE
. [

» A
THIS MONTH ONLY
SUPERB—WHARFEDALE

DENTON

A compact system sold in matched psirs for a
perfectly balanced stereo system Each Denton
contains an Bin. bass unit with 3in. H.F. pressure
unit, coupled by a Wharfadale cross-over netwark:
Rated input 15 watts maximum. Frequency re-
sponse 85-17,000Hz. Impedance 4/8 ohms. Cabinet
9% x 14 x 8% in These most attractive units are
avaliable in oiled teak and are small enough to
blend in with most surroundinga.

LIST PRICE NORMALLY £38 PAIR

OUR PRICE £33 PAIR -..x.

MIDLAND 10-802 VHF
AIRCRAFT BAND CONVERTER

An entirgly new item for the radio enthusiast bringing inatant b
i d-t ir-t d b For use [™

tter than 70d8 ‘ Input

89/8 coste
”/ e Post.2/8
37 -i’ .Q Post 2/6

321 -10-0 Post 10/~

of the g i gl
with any standard AM or FM radio covering 535 to 1805 Kc/s, 88
to 108Mc/s respectively—with no electrical or

tion required. The Model 10-502 sslf powered by one 9V {PP3
type) battery ia merely placed close to the receiving set and then
tuned over 110 to 135Mc/s which covers the whole aircraft com-
munications band. Volume and P i is adj d
by moving both sets to the moast fav. urable position and balanc-
ing the vol. controls of each accordingly. The Model 10-502 has a
smarily deeigned black tic cabinat with brushed metal front
pansl and 18in. chrome f copic antenna. size only 4 x 27y x 2%in.
{inc. knobs). Complete with Dattery and full instructions.

LASKY’S PRICE72/6

(.4 a e = @ \ A

Post 2/6




Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

170 GOLDHAWK RD., W.12
(o 743 4345

ALL valves
FU||y gual'a nteed MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. U.K. Orders
Individua"y packed wp to 10/~, 1/-: 10/~ to £1, 2/~; over £, 2/~ per £1; over £3 post free. C.0.D. 4/~ extra guaranteed
VALV Es TRANSISTORS, ZENER DIODES etc.
AFI18 10/~ | CRs320 18- ] 6L6 16 | 1487 18/~ | 1622 17)=
oyl 7 | EFVA - 7 - JoAs 26| 0C9 18- | OCIT2 U6 |IFRS 66 | L0 el | CRsy 1ie | 6LEGA 96 | I9AQs S | 281 8-
] EF%  6- PAncso 7% oAl  &-~| oc3s  sis |O0C200 6 [3INi28 178 5
DAF% 199 Al 2-| Oc®s  s6 |ocw T [3Ni1®  3s- | AFIT - 12/6 | CRS23025 6P25 11/~ | 19G3 o8- | 3505 13
DF%  7/6 | EF40 10 (PO 9= RO X7 BLR G | OCe 18- | IN10  deie | AFY1S 226 18- | 65A7 7}~ | 19G6 /- | 5933 22
Dk92 o~ [ EFal aze|Pcooo 7 | O US| ORE 2 |INZ1 | 3N1se  asi- [ ASY26 S| CRS3A0 12/6 | 6SATGT 66 | I9H4 17/~ | 6087
DK% 7/ | EFB0 8- Pccea e ROR Yol e 3o |IN2iB 8- | 3NIS9  29i- | ASYZR  8I6 | GETIO} - | esCiGT s~ [ 20P4 206 | 6060
DL2 % | EF83 w7 PCCB i N,  ys | ooc7i 26 [IN2S 12~ [eFRS 7 | BAWID S GETIS 9~ | oo g | 3516GT 73 [ 6064
DLo4 o6 | EFsS ol | PCCIts 116 BOA%2  2.|.0Cm 4 |ING 4~ | 12FRed 149 | BCIOT 36| GETil6 8- opf o s sk | eoss
DM €~ |EF86 3 |PCER2 17~ loazi0 76 | OC73 1= |INto 4| 10D1 3= [BCIOB  4- 1 SDOIS 83} fopnr g | 0C7 16 | 6080
DM71 76 | EFS 53 | PCES®0 15~ JOA211 s | OCIS  4i6 [INT02725 73 | 25303 1ei= (BCYIO 90| SDOIS 63§ Gcolh Gl SCs  asl | 6l
EF91 3- | PCF80 ¢/ JOAZ200 11/~ | OCT6 81~ |INTa6A series | 40534 27/ | BCYT2 718 | SDS4S 6%
B% :;; EF92 26 | PCF82 ¢/ | OAZ201 10/~ | OC8I - 83 | w0395 706 ﬂg; :;: gg;’og zg 23'61’07 'I;; 3;{ i :;7’ %?
2 - 3 s | BE 1 H
pYsoz 9 | EF9S s/~ | PCF84  9/3 [ OAZ20210 OCBID SI: INS2IA zu_ 40636 g;_ 8505 76 | viosa 1 | SN7GT §- | 30FL12 amie | w0
OAZ206  8/6 | OCSIDM 3/~ |INB2IA 26/~ | 40668 7 :
s [1zMTs 7~ [ 40ss 19~ | BS! = | Z Range 6SQ7GT 7/ | FLI3  9/3 | 9003
OCBIDM ¥- |I1ZMTI0 &/ | AC126 46 | BS2 93 | Zener diodes | cveG 36 | WOFLI4 1846 | 9004
83 46 [1ZTS  we | ACLZ e | BUINO 8- 3bea { Gv6GT €3 | LIS 17/~ | 9006
3 |izrio wm | ACi e | DYER S| DA bexd  4p g BLD n- [ CR Tebe
AP Il R AL N AR AR
.~ | CRSL/. - ea. o
g |anoss ais | ADIS 1L | cususo 10% | ZLramee 6%G 1/~ | 0PLI 15/ | VCRSI? s
o [3N303s 18 | AP162 71~ | CRSISS 116 Si-ea. | 630L2 14~ | 3PLI3 18/ | VCRSITBSS
6~ |F100 136 | AF117 49 | CRSI/40 1206 | ZS cange 6Z4 si- | 0PL14 17 | VCRSI7C4Si~
| CRSy0S 6 feca ] 787 7~ | IL6GT 9/ | SFPT M7
20~ | VRIOS/30 6~ | SRAGY 1006 | 6AQSW 9~ | 6CLs 9 452 l:;f iiXZ;T gt m T-ll;r‘
UABCS0 6/6 | VRISO30 6/- | SU4G 516 | 6AS6 6/~ | 6D6 3- T s | @ s/ CMG2S5 48/~
10/6 | Z800U 2~ | SVAG 76 | 6ASTG 16/~ | 6EAS 9~ | JHI 8 ¥ A an
96 | ZR0IU 28 | SX4G_ T/~ | 6AT6 46 | 6EUT  7-| WY & | o
7- | Z00T 13- | 3Y3GT - 16ALs 8- | 6F23 1s-| OE Qb L ol
70 | 14 26 | 5z4 W-|6Axe 8- | 6P 20- | EL = Ll Wi el
10/6 | IRS 6~ | SZ4G 76 | 6AXSGT 13- | 6H6M  3- ‘AT‘; :;‘ L] 5 L
1206 | 154 si- | 6AB7 4= | 6B7 56 | 6I4WA 12/~ '§2u7 -1 76 s | e ~
7- | 188 46| 6ACT 3| 6BA6 46 | &I 7 12041, S 78 sk | K0
76 | 1T4 3- | 6AH6  11/6 | 6BE6 S~ | GISGT - | J2AV6 ‘;j ». 3:/‘ o .
1~ | 1X2a 76| 6AKS 8- | 6BG6G 11/~ | 66 ys | 122X ! % /- e
o6 | X3 76| 6AKs - |eBls w6 | e7G 8- | 12BAS - s || R e
73 | A4 4- | 6ALS  3- | 6BQ7A 6 jeiM - 12BEE 4% 813 75;: el
¢ | ID6 3| 6ALSW 7. | 6BR7 16/~ | ek6GT 8- | 12O 3 9g§° 38 e
itfe | 304 7% | 6AMS S~ | 6BW6 16/~ | 6K7 (Rl - | B2A &S e
o | 34 on|6aMs - |eBW? 13- |eKIG g~ | I2EL IT-| BeA a8 T
7- | 3va 8/- | 6ANS 20/~ | 6C4 s (6k8G 4= | 2K3 l:/,; 954 R
86 | 5B254M 36/~ | 6ANS 10/ | 6C6. 4- | eksGT 73| 12 g 3;5 e N
sn | saiassM 38~ | 6AQS € | 6CHE - | 6K2SG 14~ }%&GT il W] gﬂ: A o
29/01. AERIALI esch conslisting of ten 3ft. 7in. dia. 128G7 46| 91 6~ | 7254 20
tubular » ti 1ft. {6 i whip aerial
P c RADIO LTD with adaptor to fit the 7In. rod. insulated base. stay plate ALL OVERSEAS ENQUIRIES AND ORDERS
« U .

and stay assembliies, pegs, reamer, hammer, etc. Absotutely
brand new and complets ready to erect
bag £3.8.4. P. & P. 10/6.

METERS

In canvas

Full List of our very large
stock of meters on request

ul

Please address to
Colomor (Electronics) Ltd.
170 GOLDHAWK ROAD, LONDON W12.
Tel.: 01-743 0899

our Comprchensive Component

FREE illustrated copy.

Phono Plug — to — Phono Plug

Standard Jack Plug — 1o — Phono Plug
3 pin DIN Plug — to — Phono Plug
Phono Plug — to — Phono Coupler
Co-ax Plyg — to — Co-ax Plug
Car Aerial Plug

Indispensable for amplifiers.
laboratories. hospitals. etc

W.E.C. LTD. (APW)

ADAPTOR-CONNECTOR-SCREENED LEADS

91 screcned leads ready wired to terminations. A few from
Catalogue—send for your

Standard Jack Plug — to — Standard Jack.Pl.ug

— to — Car Aerial Line 90cker

tape recorders,

74 THE STREET, ASHTEAD, SURREY

FREE LIST!
8.A.E.

te, sub-standard, ted or
: i/l;g: ' R A D I N G nv “ONE AND no’\?g [ *voun!u.;
.. 8/6d 3in. 15011 2/3 ?sn
] S s0oft #: . soor 135:
Sin. t. in. {
8/2d '::E:"‘A:':ll.te $3%in. 900ft. 10/6 | S¥in. 1,200f1.  13/-
6/0d BRANCHES Zin. _1,200ft.  12/6 || 7in. _1,800f1. 18/6
7/0d ble Play IetphelFiay
“ LONDON (MUS 2639) 3in. 300f1. 4/~ § 4in. 13/~
SRS 10 Tottenham Court Road  4in. 60011. 8/~ Sin 1.800M1. 28/~
test instruments, + PORTSMOUTH (Te!. 22034) Sin. 1,200,  15/- § 53in. 2,400f1. 34/
380-382 Fratton Road S3in. 1.800ft. 19/6 § 7in.  3.600ft.  &4/-
* .ou'mAurrou 7in.  2,100ft. 27/~ ple Play
72 Bast Street (Tel. 25851) 3in. 1. 8/é
* BRIGHTON (Tel. 23975) Postages 1/- reel.

SEND
FOR IUMPII FLOG

TE CHNICAL

All mail orders to DEVONIAN COURT, PK. CRES. PLACE, BRIGHTON (Tel 680722)

FANTASTICALLY POPULAR

v JASON TAPE %

We offer you fully temsilised polyester mylar
and P.V.C. tapes of identical quality hi-fi, wide
range characteristics as

tapes. control --d-t!-'“!' Thsy
mlrdy worth a few more

Free less 5% on three reels.
Quantity and Trade enquiries invited.

SYLVANIA MAGNETIC SWITCH—a
magnetically acrivated switch operating in a
vacuum. Switch speed——Ams temperature
—54 to + 200" C. Silver contacts nor-
mally closed rated 3 amps. at 120v. 1.5 amp.
at 240v. 10/- each. £4.10.0 per dozen. Special
quotations for 100 or over. Reference Mag-
nets available 1/6 each.

“Parvalux’’ R.V.I‘llble
RPM Geared Motol

Type $.D. 14, 130/150v AC.

11 Ibfin. Standard oot mounted,

variable angle final drive. Ré.

rnov:ble 9-tooth chain spiggot
in. spindle. Ist class

:ondman £7.10.0 each. P. & £ 10, -,

100

SYLVANIA CIRCUIT BREAKERS zas |
filled providing a fast thermal response
between BO® and 180°C. Will withstand
pressures up to 2.000 Ib. sqfin. rated 10
amp. at 240v. continuous. Fault currents of
28 amps. at 120v. or 13 amp. at 240v. silver
contacts. Supplied 1n any of the following
opemng temperatures (degs. cent.) B0, 85,
95, 100, 105, 110, 120, 125, 130, 135, 140, 145,
150, I55, 160, 170, 175, 180. 10/~ each or
4.10.0 per dozen.

Motor Driven Variabla Vol-

tage Transformers by Ohmite

(U.S.A.). input_120/240v., 50/60

c.p.s. Outpur 0-240v. at 480 v.a

A reversible 115v. a.c. geared

motor drives the contact sweep

arm in the direction required.

There is a micra switch mounted

at each end of the track which is cam-operated and
intended to be connected as a safety-stop. First class
condition £8.15.0 P. & P. 10/-,

MINIATURE “LATCHMASTER"
RELAY 6, 12, or 24v, DC operation
One make one break. contacts rated
Samps. at 30v. Once current is applied,
relay remains latched undil inpuc
rol:rlry is reversed. M:nulactured\
or high acceleration requirements by
Sperry Gyroscope Co. Size: Length zin. dia.

TFin.
(including mount). Please state vertical or horizontal
mount and voltage, £2.5.0 each.

NEW HYSTERES!IS
MOTORS BY WALTER
JONES. Type 14050/12, 240w,
50 c/s 1500 RPM cont. rating,
output 2.0 ozfin. Size: Length
(less spindle) 3{in. Width 2tin
x 24in. _Spindle lin x -yin.
Weight 3 1b. Maker's price in
region of £22.10.0, Our price
£6.10.0 each.

=

ATLAS SUB-MINIATURE
LAMPS type LII22 and L1123
—a high efficient light-source with
excellent light-output and low
power demand. Ratings 5v. 60 ma.
35* 25%, lumens, Life expectancy

60,000 hours or at 6v. 70 ma. 754+
75‘% lumens 5,000 hours. Dimensions: Uncapped
6.3x3.1 mm. leads 12.7 mm. cap ed9 1x3.1 mm. Ideal
for instrument lighting normally sold in excess of
12/- each, our price 30/- per dozen or boxes of 50
at £5 per box.

THORN DIGITAL INDICATOR
designed as a modular unit for easy
mounting where Ist class numerical
readout is required. Easily read through
a wide angle of view and under bright
ambient lighting, 12 characters, 0 to 9.
decimal point and minus sign. Characters
Hin high engraved on acrylic slides and
individually edge-lit by | watt midget-
panel lamps, Overall Size of front panet
4%in. high x I§in. overall depth lin.

finished in matt black supplied with 12

famps, choice of following ratings—6v.

ELECTRO-TECH. SALES

926

264 PENTONVILLE ROAD, LONDON, N.1
(ONE MIN. FROM KINGS X STATION) Tel. 91-337 7401

or 12-14v A. £4.0.0 each, spare
{amps 24/- per dozen.
Where no h ie Indi d prica is
inclusive. P callon

N
$.30—6.0p.m. 1p.m. Sats.
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peak sound

peak sound

developed out of the highly successful PW. 12--12 and now

englefield

in complete kit form to save you still more

The Peak Sound Englefield is a system offering great flexi-
bility whilst providing cost-performance ratios which have never
been bettered in high fidelity. Here top-flight circuitry is housed
in a cabinet of elegantly original styling which is both beautiful
and completely practical front and back. Now we carry design
standards further by offering a 12+12 watt version completely
in kit form. The resultant specification surpasses that even of
the original PW.12+12 which again was based on Peak Sound
design. In this Englefield kit, printed circuit boards are supplied
for you to mount the components on. Standards of input sensi-
tivity and overload factor on all channels as well as filter
performance are all improved. By giving you the satisfaction of
building the Englefield this way, you save considerably and
finish with a completely professionally styled instrument. Go to
your dealer and start building now, or send direct for delivery
by return in case of difficulty.

and this is the Peak Sound Specification Guarantee

Peak Sound guarantee that their equipment meets all specifications as
published by them and that these are written in the same terms as used in
equipment reviews appearing in this and other leading British hi-fi journals.
Audio output powers are quoted at continuous sine wave power in terms of
Root Mean Square values (R.M.S.) into staled loads at stated frequencies.

The specification that tells
you everything (see guarantee)

Using two Peak Sound PA. 12-15's, driven
simultaneously at 1 KHz from 240-V. malns
supply.

Output per channel: 11 watts Into 150Q: 14
watts Into 8(Q.

Frequency bandwidth: 10Hz to 46 KHz for
1dB at 1 watt.

Total Harmonic Distortion at 1 KHz at 10
watt into 150—0.1%.

Input sensitivities: Mag. PU.3.5 mV. R.LA.A.
equalized into 88K Q: Tape, 100mV linear into
100K Q: Radio, 100mV linear into 100K Q.
Overioad factor: 29dB on all input channels.
Signal/noise ratio: —65dB on all inputs.
Vol. control at max.

Controls: Volume, Treble, Bass, Low-pass
Filter, Mono/Stereo: On/off; Balance.

Complete kit of parts including cabinet
assembly, knobs, transistors, well-prepared
instructions and wire to length, colour coded
and stripped at ends as well as bullt-in
mains power supply. (Post free in U.K.)
£33.2,0

Englefield assembly as above, but in easy-
to-put-together modules.
(Post free in U.K.) £38.9.0

Peak Sound ES.10-15 BAXANDALL LOUD-
SPEAKER. Fantastic performance and value,
Ideal with your Englefleld. Cabinet 18"x12»
x10~ natural teak finish. Ready bulit—18¢ gns.
Parts available separdtely for bullding your-
self with appreciable saving. Leaflet on
request.

— i ——— o —— i — o — T ——

1 To Peak Sound, Saint Judes Road, Englefield Green, Egham, Surrey '
[ Details of Englefield systems, please and.......... RS o o S e R s S e s |

peak sound

l Name ...,

b Address

PEAK SOUND (HARROW) LTD., SAINT JUDES ROAD,
ENGLEFIELD GREEN, EGHAM, SURREY. Egham 5316

.............................................. [PTTTRTRTI

ress in margin below and cut out with coupon if necessary
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CAR LIGHT FLASHERS

Heavy duty . light
fiasher employs &

rate between 60-120
per minute. 12V
DC operation. Maxi-
mum load 8 amps. Bize 2-11/18in. dia. x 4in.
Bupplied brand new at a fraction of original
cost. 8/8 each P. P. 2/6. (8 for 17/6 P. P. 4/6).

CLASS D WAVEMETERS

A crystal controlled hetero-
dyne frequency weter
covering 1-7-8 Mc/s.
Operation on 6 volts D.C
Ideal for amatewr use
Available in good used con-
ditlon. £5.18.8, Carr. 7/6
Or brand new with acces-
sories. $£7.18.8, Carr. 7/6.

CLASS D WAVEMETERS No. 2
Crystal cootrolled. 1-2-19 Mec/s. Mains or
12V. D.C. operation. Compiete with calibra-
tion charts. Excellent condition. 212.10.0.
Carr. 30/-.

R209 MK Il
COMMUNICATION RECEIVER

11 valve high grade communication receiver
euitable for tropical use. 1-20 Mc/s on 4 banda.
AM/CW/FM operation. Incorporatea pre-
clslon vernler driver, B.F.O., aerial trim-
mer,internal
speaker and
12v. D.C.
Internal po-
wer supply.
Bupplied
in ‘exoellent
condition,
tully ‘ul‘fe‘}

UNR-30 4-BAND COMMUNICATION RECEIVER

Covering 560 Kc/s~30 Mc/s. Incorporates BFO, Bullt in
speaker and phone jack. Metal oabinet. Operation 220/
240V, A.C. Bupplied brand new, guaranteed with [

instructlons. Carr. 7/6 1 3 gns

TRIO JR.310 New Amateur Band 10-80
Metre Receiver In stock. £27,10,0.

LAFAYETTE SOLID STATE HAG00 RECEIVER
B AMATEUR AND SHOR!

5 BAND AM/0W/S8
WAVI 1860 Ko/s—400 Ko/s and 350 Ko/s-30 lell
E T tront end @ 2 mechanicsi filters @ Huge
IIAI ® Product detector @ Varisble BFO @

I:IIYSTAI. CAI.IBIIATIJIIS NO. 10
8mall  portable
crystal controlled
wavemeter. Bize
7 x 74 x 4in,
Frequency range
300 Kc/a~10 Mc/s
(ap to 30 Mc/s on
harmontlcs),
Calibrated  dial.
Power require-
ments 300V. D.C.
15mA and 12V.
D.C. 0.3A.

t condition. 89/68. Carr.7/6.

_Excell

Noise limiter

230V, AC. I:I.IV D.C. n
control. Size 15l|| x ﬂIn. x 83in.

EXOEPTIONAL VALUE. $45.

8.A.E, or tull details.

[ J
Woeight 18
Oarr. 10/-,

UR-1A SOLID STATE COMMUNICATION RECEIVER

4 bands covering 550 Kc/s-30 mc/s continuous:
Special features are use of FET transistors. S
meter. built in speaker and telescopic aerial.
variable BFO for SSH reception. noise limiter.
buandspread control. sensitivity control. Ouipul
for low impedance headphones. Operation
220/240 voll A C. or 12 volt D.C. Size 123810 x
4% 1n x 7in. Excellent value. ONLY £24carr 7/6.

[ ] lmmr [ ] Mh!lndspmd B.l‘ ]

TE-40 HIGH SENSITIVITY

A.C. VOLTMETER

input 10 rangea:
01/ 003/ ll 3[1/8/10/30/
R.N.B.

100/300V. 4cpa.-
1-2 Mclu. Decibels —40 to ,
+50dB. Supplied braod
new complete with leads
and  instructions, Opera-
tlon 230V. AC. $17.10,0.
Carr. B/-.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS

-, TRIO COMMURICATION

RECEIVER MODEL 9R-59DE
4 bmd recelver coverln: 550 Kc/l to 30 Mec/s
and on 10, 185, 20,
40 and 80 metres. 8 valve plus 7 diode circuit,
4/8 ohm output and phone jack. 88B-CW @ ANL
@ Variable BFO @ 8 meter @ 8ep. bandspread
dial @ IF 455 Kc/s @ Audio output 13 W. @
Varlable RF and AF gain controls. 115/250V.
A.C. Maius. Beautifully designed. Sfze: 7 x18x
10in. With instruction manual and service data. $42, carriage pald. TRIO COMMU-
RICATION TYPE HEADPHONES. Normally £5.19.6. OUR PRICE $8.15.0 if purchased
with above receiver.

TYPE 13A DOUBLE BEAM
OSCILLOSCOPES

An excellent generai pur-
pose D/B oscilloscope.
T.B. 2 ocps-750 Kecjs.
Bandwidth §-5 Mefs.
Sensltlvity 38SmV/CM.
Operating voltage 0/110/
200/250V. A.C. Bupplied
in excellent working con-
ditlon. £28.10.0. Or com-
plete with all accessories,
probs, leads, Ud, e
288. Carriage 30/-.

MARCONI
T/44/TF958

AF Absorption
Wattmeter

1 pfwatt to 6 watta.
£20, Carr. 10/-.

Paralux type 8D]19 230/260V.
A.C. Reversible. .30 r.p.m.
40 1b./Ins. Complete
with capacitor. Excellent
condition. 99/6.
Carr. 10/~

'I'IJ 3 PIJRTABI.E OSCILLOSCOPE
in. tube. Y amp. Bensiti-
vl'.y 0-lv p-p/CM. Band-
width 1-5 cpe-1-6 MHz.
Input imp. 2 meg 3 25pF.
amp. sensitivity 0-9v
pICM Bandwidth 1:5 cps
—BOOKHI Input imp. 2
meg (3 20pF. Time base.
5 ranges 10 cps-300 KHaz.
Synchronization. Internal/
external. Illuminated scale 140 x 215 x 330
mm. Weight 16§ 1b. 320/240V. A.C. Bupplied
brand new with handbook. £37.10.8- Carr. 10/-.

TRANSISTORISED L.C.R. A.C.

MEASURING BRIDGE

A mew portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
10-11'1  megQ
1%

HENRYS 6 Rnn-
ges —2%. C. 10pF

+ 1110mFd. 6
TURNS RATIO 1:1/1000-

Ranges +2%.
1:11100. 6 Ranges 119%. Bridge voltage at
1,000 cps. Operated from 9 volta. 100pLA.
Meter indication. Anructhe 2 tone metal
case. Size 7§ x 5 x 2in. 220. P. & P. §/-.

928

TRIO JR. 500SE 10-80 Metre
Receiver £69.10.0

TRIO T8 510 AMATEUR TRANS-
CEIVER with speaker and mains P.8.U.
£218. IR STOOK!

RCA COMMUNICATIONS

RECEIVERS ARS88D

Latest release by ministry BRAND NEW in original
cases. 110-260v. A.C. operation. Frequency in 6
Bands. 535 Kc/s—32 Mc/s continuous. Output im-
pedance 2-5-800 ohma. Incorporating crywstal filter,
noise limiter, variable BFO, variable selectivity, etc.
Price £87.10.0. Carr. £2.

LAFAYETTE PF-80 SOLID STATE VHF FM RECEIVER
A complete]y new transistorised receiver covering
152-174 Mc/a. Fully tunable or crystal controlled
(not d) for fixed it In-
corporates 4 INTEGRATED CIRCUITS. Bullt
in speaker and iliuminated dial. Bquelch and vol- §
ume controls. Tape recorder output. 75 aerial
input. Headphone jack. Operation 230V. A.C./
12V. D.C. Neg. earth. £87.10.0, Carr. 10/-.

TELETON CR-10T AM/FM STEREO TUNER AMPLIFIER

A new model from Teleton. 31 solid
state devices. 4+4 watt output.
Inputs for ceramic/crystal cartiridge.

requency nnue AM 540-1600KHz
08MHz. Automatic FM
Stereo reception. Stereo Indicator.:
Controls: Tuning, function selector,
Tone and R & L volume controls.
AFC switch. Stereo

Fri 0-20 Ke/s. on 2 ranges. Output
5000 or 5k §} . Operation 200/250V. A.C.8up-
plied in perfect order. #1£2.10.0. Carr. 10/-.

TE-65 VALVE VOLTMETER

High quality Instrument
with 28 ranges. D.C. volts
1-5—1,500v. A.C. volis
1-6—1,500v. Reslstance
‘up to 1,000 megohma.
200/240v. A.C.operation.
Complete with probe and
instructions.

£17.10.0.P. & P.6/-.
Additlonal probes avail-
able:R.F.85/-.H.V.48/6.

COSSOR 1049 DOUBLE

BEAM OSCILLOSCOPES
D.C. coupled. Band width 1Kc/s. Perfect
order. #25. Carr. 30/-.

AM/FM SIGNAL GENERATORS

Osclllator Test No.
2. A high quality
preciston instru-
ment made for the
miniatry by Afrmee.
Frequency coverage
20-80 Mc/a. AM
CW/FM. Incor-
porates preclsion dial, level meter, precision
attenuator 11 V-100mV. Operation from 12
volt D.C. or 0/110/200/250 volt, A.C. Size
12 x B} x 9In. Bupplled in brand’ new con-
dition with all tully

tested. $45. Carr. 20/~

EDOYSTONE VHF RECEIVERS Model 7I0R. 19-165
Mcss.  Excellent condition. £158.

PLESSEY SLAC3A 3 wart [ntegrated Amplifier Circuit
86 Post Paid.

TE-16A  Transistorised
8ignal Generator. & ranges
400k Hz-30mHz. An inex-
[pensive instrument for the

SEx8fx3fin.
E3l Complete with instruc-
tlons and leads. 87.19.6.

P. &P 4.

socket. Size 1337 x 33" x 9}” approx.
PRICE £34.0.0. Carr.

CLEAR PLASTIC PANEL METERS

Firet grade quality Moving Coil panel meters. Type MR 38P.
131/y4in. square fronta.

.500-0- 600u.A87;s
8718

150V.D.C...

S meter ImA 38/-
VU meter . 48/~

Brand new, guaranteed and carriage paid.

High quality construction. Input 230V. 50-60 cycles

Output full variable from 0260 volts. Bulk qmtltles available.
0;

1 amp.—4$5.10.0; 2:5 amp—26.15.0; &
" 8 amp.—#£14.10.0; 10 amp.—#18.10.
20 amp.—587.0,0.

HOSIDEN DH-08S
DE-LUXE STEREO
HEADPHONES
Features unigue mech-
anical 2 way units and
fitted adjustable leve!
controls. B ohm im-
pedance. 20-20.000cps.
Complete  with  spring
lead & stereo jack plug
E7.196P. & P. 26

AUTO TRANSFORMERS
0/115/280V, 8tep up or step down. Fully

shrouded
150 W. £2. 86. P, & P. 3/6.
300 W. 42198 P. & P. 4/6.
500 W. #4.100. P. & P. 6/6.
1,000 W. 26.100. P. & P. 7/6.
1,600 W. 27.198. P. & P. 8/6.
7,800 W. 815.100. P. & P. 20/~

G. W. SMITH

& CO (RADIO) LTD.
Also see oppos. page




ARF-100 COMBINED AF-RD
SIGNAL GENERATOR
. AF. BINE WAVE
20-200,000 c/s.
Bquare wave 20—
80,000 c/s. O/P.
HIGH IMP. 81V.
P/P600Q 3-8V. P/P.
TF 100 Kc/s-300
Mc/s. Variable R.F.
int/ext. Incorpor-
ates dual purpoee meter to monitor AF out-
put and % mod. on R.F. 220/240V. AC
£32.10.0. Carr, 7/6.

TE-20D RF SIGNAL GENERATOR

Accurate wide range sig-
nal generator covering
120 Kefs-500 Mc/s on
8 bands. Directly cali-
brated Variable R F at-
tennator, audio output.
Xtal socket for calibra-

tion.  220/240V. AC.
Brand new with instruc-
tions. $£15. Carr. 7/8.

8ize 140 x 215 x 170 mm.

PEAK-S80UND PRODUCTS. Full range of
Amplifiers, Kits, Bpeakers in stock.

TY75 AUDIO SIGNAL

GENERATOR

Bine Wave 20c/s to 200
keja. B8quare Wave 20c/s
to 30ke/s. Hlgh and low
impedance output. Out- ||
put variable up to 6 volts.
220/240 volta A.C. Bize
210 % 150 ~ 120 mm.
Brand new with instruc-
tions. #186. Carr. 7/8.

MARCONI TF142E DISTORTION FACTOR
METERS. Excellent condltion. Fully tested.
£20. Carr. 15/-.

LAFAYETTE TE-46 RESISTANCE
CAPACITY ANALYSER

2 pF-2000 mFd
2 ohms 200 meg-
obms. Alsachecks
impedance, turns
ratio, Insulation,
200/350V. A.C.
Brand New ©
#17.10.0
Carr.7/6.

MODEL ZQM TRANBISTOR OHEOKEB
It has the fullest capacity for
checking on A, B and Ico.
Equally adaptable for
checking dlodes, etc.
Bpec.: A: 0-7-0 9967
B: 5-200. Xco: O-B
microamps 0- bmA
Resistance for diode
2000-1MQ. Bupplied
complete with Instruc-
tions, battery and lead. £5.19.6. P. & P. 2/8

ADVANCE TEST EQUIPMENT
Brand new and boxed in original sealed

cartons
JIB AUDIQ SIGNAL GENERATOR.
15 ¢/s to 50 Kc/s. Sine wave. Quiput
600 ohms or 5 ohms. £30.0.0,
VM79. UHF MILLIVOLT METER.
100 Kc/s to 1,000 Mc/s. AC. 10 mV 10 3v.
DC. 10 mV 1o 3v. Current 0:01 uA to

. R elohmto 10

£125.0.0.

TT1S. TRANSISTOR TESTER. Full
range of facilities for testing PNP or
NPN transistors in or out of circuit.
£37.10.0.

Carriage 10/-

per item,

HOSIDEN DHO4S 2-WAY STERED
HEADSETS

Each headphone
tams a  2fin.
and a 3in.
Built in  individual
level contruls. 80 imp.
25-18,000c/s with cable

H and stereo plug 25.10.8.
P. & P 2/

con-
woofer
tweeter.

AVOMETER MOVEMENTS

20K Q/V

Spare movementa for Model 8 or 9. (Fitted
with Model 9 scale) or basls for any multi-
meter. Brand New &Boxed. §9/6. P. & P. 3/6,

2025 stereo ﬂ 1. 6 AP7S
2025T/C stereo  18.17.6  SL7S
3000 stereo 09.196 SL7SB
SP2S Mk It £11.9.6 SL9SB
SL3s £11.12.6  AT0/1)
SL6SB £14.19.¢ 401

Carriage 7/6 extra each item.

2025, 1000. £4.10.0
2. For AP75, SL75, SL95 £7. 9.6.

TEAK PLINTHS & PERSPEX COVERS
. For SP25, SL65, SL55, 3000, 2025 T/C

BRAND NEW AT FANTASTICSAVINGS

19.6 SL3S with Sonotone
9TAHCD {f12.10.8

3. For SP25 etc. to operate with lid in place £6.19.6. Carriage 7/6 exira each
type. Full range of Garrard accessories available.

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

19 transistors, 8 diodes, 1HF wmusic power, 30W
at 8. Response 80-20,000 + 2dB at 1W. Dis-
tortion 1% or less.
i Output 3-16{). S8epurate L and R. volume con-
trols. Treble and bass control. Btereo phone jack.
Brushed aluminium, gold anodised extruded front
panel with complenientary metal case. Blze 10} x
3 91167 13/16in.

£24. Carriuge 7/6.

Inputs 3mV and 250mV.

Operation 116/230V. A.C.

~ TE-51. NEW 20,0000/
VOLT MULTIMETER with
overload protection and
Bl mirror scale. 0/6/60/120/
1 0/3/30660/

0- 60[.LAI12/300mA D.C.
O/GOKIG meg. ohm. 92/6.
2/8.

MODEL AS-100D. 100K
Q/VOLT. 5in. mirror
scale. Built-in meter
rotection. 0/3/12/60/
120/300/800/1,200v DC |
0/6/30/120/300/600v
AC.  0/1011A/6/60/300
mA/12 amp. 0/2K/200K
/2M/200M Q. —20 to
+174B. £12.10.0, P, &
P. 3/6.

MODEL TE-80 50,000 OPV
*mirror soale overload protec-
tion 0/3/12/60/300/600/1200
v. DC. 0/6/30{120/300/
1200v. DC.-03/8/60/600mA.
DC. 18K/160K/L-6/18meg
0. —20to +63dB. #7.10.0,
& P. 3/-

‘MODEL TE-70. 30,000
OPV. 0/3/15/60/300/600
/1200v DC. 0/8/30/120/
800/1200v AC. 0/30uA
/8/30/300mA. 0/16K /160
Kll 6M/16 Meg. Q.
.10.0. P. & P, 3/-.

1260/500/1,000v AC
and DC. 0/1/100/

0.39/6.P.& P.1/8.

MODEL PT-34.
1,000 OPV, 0/10/50

500mA DC. 0/100K |

TE-800 20,0000 /VOLT
GIANT MULTIMETER
mirror scale and overload
protection. 8in. full view
meter. 2 colour acale, 0/
‘1 0110/2501 1 000/5 000
i 4 0/25/12-5/
1016012501 1,000/5.000v.
D.C.O/50LA/10/100
{500 mA/10 amp. D.C.
02K /200K /20 MEG.
OHM. £15. P. & P. §/-.

MODEL TE-10A, 20kQ/
Volt  5/25/50/250/500/2,600v.

D C.  10/60/100/500/1,000 v.
AC.

0/50 LA /2-BmA /250mA

0/6K/6 meg. ohm.
+22dB.

10 -0, IOOmFd 0-100-0°1mFd.

69/8. P. & P. 2/6.

D.C.
—20 to

LAFEYETTE &7 Range
Stper 50k (2/volt Multi-
meter. D.C. volts 12 mV
-1000V. A.C. volts 1:5V
-1000V. D.C. current
261LA-10 amp. Ohms 0—
1010eg 2 dB—20 to +81
dB. Overload protection.
£12.10.0. Carr. 3/6.
»

EL TE-80. 20,000

.V 0/10/60/100/500/

0v AC 0/5/‘2h/50/250[
500/1 000v DC. 850

5/50/500mA. 0/61([601(/300

K/6meg. £4.17.6. P. & P. 3/-.

MODEL TE-12

20,000 O.P.V. 0/0- 6/6/30/120/
600/1,200/3,000/6,000v. D.C
0/6/30/120/600/1,200v.  A.C.
0/60 LA /6/60/600mA. 0/6K/
600K /6Meg./60 Meg. 5OPF.
0-2mFd. £5.18.6. P. & P. 3/6.

All Mail Orders to—

147, Church Street. London, W.2

T 1-262 8562

de supplied)

* TRAHSISTOHISED M TI.IIIERT(;%

ontpat to feed most
amplifiers.Operates on 9Vbattery.Coverage 88
—108Mc/s Ready built ready for use. Fantastic
value for money. #8.7.6. P. & P. 2/8.
Bterso muitiplex adaptora 89/6,

TRANSISTORISED
TWO-WAY
TELEPHONE

INTERCOM ;
Operative over amazingly
long distances. Beparate - -call
and press to talk buttons,
2-wire connection. 1000's of
applications. Beautifully fin-
{shed In ebony. Buppled
complete with bntterles and
wall hrackets.

26.19.8. P. & P. 3/8.

SINCLAIR EQUIPMENT

Project 60 range of new models now instock.
Amplifier 8,
STEREOQ 60 Control Unit £9.19.6
PZS Power Supply U196
26 Power Supply  £7.19.6
016 Speakers 0.19.6
Post
SPECIAL PACKAGE
OFFER!

2x 230 Amplifiers, Stereo 60

and PZS Power Supply £19 Carr. 7/6
or with 2x O16 Speakers #£38 Carr /6
Micromatic Radio Kit »ie
Micromatic Radio Built fie
SINCLAIR JC/10 IN STOCK 6
£23.10.0 Carr. 7/6

£42.10.0 Carr /6

2000 Amplifier
Neoteric Amplifier

ECHO HS-606 STEREO HEADPHONES
‘Wonderfully com-
fortable., Light-
weight adjustable
vinyl headband.
6ft. cable and
stereo  jack plug.
25-17,000

ohm  imp.
P. & P.2/8.

TE111, DECADE
RESISTANCE
ATTENUATOR

Variable range 0-
111dB.Connections,
Unbalanced T and
Bridge T. Impedance 6000 range (0-1dB x
10) + (1dB x 10} + 10 + 20 + 30 + 40dB,
Frequency: d.c. to 200kHz (—3dB). Accur-
acy: 0:05dB. +Indication dB x 0-01.
Maximum input less than 4W (GOV) Built ln
6000} loa with inter

switch. Brand new £27.100. P. & P. §/-.

RECORDING HEADS
COSMOOORD }-track heads. High {mp.
record/playback 85/-. Low imp. erase 80/-,

RRIOTT }-track heads. High imp.
record/playback 85{—, Low Imp. erase 20/-.
Post extra.

AMERICAN TAPE
First grade quality American tapes. Brand
new. Discount on guantities.
3in. 2251t . L P. acetate .

53in. 1,2001t. L.P. acetate
53in. 1,2001t. L. P, mylar

in. 1,8007{. D.P. mylar
53in. 2,4001t. T.P. mylar
7in. 1,2001t. std. acetate ..

7in. 1,8001t. L.P. acetate .. 15/~
7in.1,800ft. L.P. mylar . . .80/~
7in. 2,4001t. D.P. mylar . . .36/~
7in. 3,6001t. T.P. mylar . .. 45/~

Postage 2/-. Over £3 post pald.

TAPE CASSETTES
Top quality in plasiic llbrary boxes.
C60 60 min B/6. 3 for 24
C90 90 min 12/6. 3 for 3‘/-
C120 120 min 18/-. 3 for 43/
Cassetie Head Cleaner 11/3. Post Exrra.

&GO.( Dl

3, LISLE STREET, LONDON, W.C.2 ‘TeI: 01-437 8204
34,LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311, EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387

OPEN 9-6 MONDAY TO SATURDAY (EDGWARE ROAD 12 DAY THURSDAY)
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a new 4-way method of mastering

ELECTRONICS

by doing — and — seeing .

OWN and 2 BUILD 3 READ and
M HANDLE a | — and USE DRAW and
conpleterange of present- | | 8 modern and profes-l lUNDERSTAND

day ELECTRONIC PARTS | | sional CATHODE RAY| | cigcuir DIAGRAMS |
and COMPONENTS OSCILLOSCOPE |

, _4_} cARRY ouT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK . .. INCLUDING . . .

® VALVE EXPERIMENTS @ PHOTO ELECTRIC CIRCUIT ® A.C. EXPERIMENTS
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® SIGNAL TRACER ® SIMPLE TRANSMITTER ® SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a minimum of theory—no previous knowledge required. It will also enable anyone to understand how
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.
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Behind the times

WHAT on earth are the BBC and the Government up
to? Having decided to open twenty local radio sta-
tions by the Autumn and twenty more within the next few
years, and having found accommodation for them in Band
Il, the Minister of Posts and Telecommunications decides
that these stations will also operate partly on m.w.

A government decision in the face of BBC opposition?
Certainly not, for lan Trethowen, managing director of BBC
Radio, "warmly welcomes” the Minister's decision. The
justification for using m.w. channels is said to be the
shortage of suitable car radios and lack of v.h.f. portables.
This is largely nonsense, although our set makers have
been somewhat tardy in producing v.h.f. car radios.

But who can blame them for this, when the BBC still
clings pathetically to a.m. For if the BBC is not seen to be
convinced that v.h.f.-f.m. radio is the medium of today
then how can set makers and the general public be swayed?

The BBC has been bold enough to set a target for the
phasing out of 405-line v.h.f. television and this, of course,
has given the industry and the public clear guide lines.
What we need is a similar declaration on the future of
sound broadcasting. As it is, the grandiose BBC plan of
“Broadcasting in the Seventies” could be construed as
meaning the Eighteen Seventies! Not to labour the point,
our sound broadcasting is twenty years or so behind the
times. Whereas, after the war, Europe and the USA in par-
ticular, put their faith in v.h.f.-f.m. we have largely dragged
o:Jr heels, seemingly reluctant to take the final decisive
plunge.

The local stations will use a.m. only during daylight, so
that the best those without v.h.f. receivers will have is half a
service. This is futile and half baked! So much so, that one
can be excused for suspecting ulterior motives. And the
only one we can think of at the moment is that the BBC and/
or the Government have agreed to establish squatters
rights on the two m.w. channels to thwart pirate and/or
commercial stations from setting up house.

Whatever the case, the decision to use m.w. part of the
time is a negative one and not in the interests of the develop-
ment of sound broadcasting in this country.

W. N. STEVENS—Editor.
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NEWS...

Colour
the Trade continued to rise dur-
ing November (when three chan-
nel colour broadcasts officially
began) according to the Economic
and Statistical Division of the
British Radio Equipment Manu-
facturers’ Association. 28,000

colour sets were delivered, bring- |

ing the total for the period Jan-
uary-November to 129,000 sets.

On the other hand, for the
sixth month running deliveries of
monochrome sets fell below the
comparable month for 1968—
165,000 monochrome sets were
delivered in November, 99 below
November 1968 (181,000).

The slight recovery in deliveries
of radiograms has continued and
- for the third month in a Tow
deliveries for the month have im-
proved on the same month for
1968—deliveries in November
were 25,000 as against 24,000 in
November 1968.

No end to the fall in deliveries

of radios (67,000) and car radios
(20,000) was experienced in Nov-
ember; for the period January to
November the figures continue to
be 28% and 15% respectively
~ below 1968.
" These estimates are net figures
of deliveries by manufacturers to
the home market on firm and
other accounts including those to
specialist rental and relay com-
panies.

television deliveries to |

NEWS... NEWS...

A trio from Trio

3k e e
At the November 1969 R.S.G.B. Exhibition, Trio (B. H. Morris & Co.
(Radio) Ltd.) introduced a new transceiver—the TS510 together with a
companion v.f.0. and power supply/speaker unit.

The TS-510 Transceiver, on the right of the picture, employs a high-
frequency crystal filter and covers all Ham bands from 3-5 to 29-7MHz.
Both Rx and Tx sections employ the dual conversion configuration.
The receiver is a dual-conversion superhet in which the r.f. and local
oscillator are independently tuned. A selectivity switch is provided for
s.s.b. and c.w. modes and the a.g.c. circuit features signal strength meter

“indication independent of r.f. gain adjustment. Type of emission is

s.s.b. (A3)), c.w. (Al). Rated input: 160W at 3-5-21 MHz, 120W at
28MHz. The transceiver uses 14 valves, 2 fe.ts, 13 transistors and 29
diodes. Dimensions: 13 x 7 x 13§in.

Stability is assured in the v.f.0. type 5D through the use of two f.e.ts
plus two other transistors. This unit is equipped with the same preci-
sion double-gear drive as the TS-510 transceiver which tunes a 25kHz
range in one rev. Crystal controlled operation permits spot channel
communication and built-in RIT circuit permits slight shifting of
receive/transmit frequencies when desired. Frequency range on 80m is
3-5-4-1 MHz; 40m 7-0-7:6MHz; 20m 14-0-14-6MHz; 15m 21-0-21-6MHz;
10m (A) 28:0-28-6MHz; 10m (B) 28-5-29-1MHz; 10m (C) 29-1-29-7MHz.

The PS 510 power supply speaker unit measures 74 x 9x 12in. approx.
Further details may be obtained from B. H. Morris & Co. (Radio),
84-88 Nelson Street, London, E.I, or your nearest amateur radio
equipment stockist.

The new iesident, Dr. Saxton

832

The preSenl and past

Dr. 1. A. Saxton, DSc., PhD,
CEng, FIEE, FInstP was installed
as the 36th President of the Radio
Society of Great Britain on Jan-
uary 16th.

Dr. Saxton, before, during and
after the last war, was working
on propagation studies and re-
search in radio meteorology. He
was appointed Deputy Director
of the Radio Research Station in
1960 and in 1964 to 1966, he held
the post of Deputy Director of
the UK. Scientific Mission and
scientific counsellor at the British
Embassy, Washington, U.S.A.
Upon returning to the UK., Dr.
Saxton was appointed Director
of the Radio & Space Research
Station.

Immediate Past President, J. W. Swinnerton.



NEWS...

Christmas in Helsinki, Finland,
was made a little livelier in 1969
due to the medium of TV. Fin-
nish people were shocked when
a pornographic film was shown
over the air. Apparently the film
was meant to be a closed-circuit
test picture but it was put out
on the air because a technician
did not pull the right switch!

Bromsgrove move

The Bromsgrove & District
Amateur Radio Club, G3VGG,
(Club Spot February) now meet
at the Royal Oak pub, Catshill,
Bromsgrove. Meetings are held
the second Friday of the month
at 8 p.m.

Moblile radio systems

A conference on “Mobile Radio-
communication Systems” is to be
held from June 30th to July 2nd.
The conference which is being
organised by the Society of Elec-
tronic and Radio Technicians will
be held at Brunel University, Ux-
bridge.

The conference will deal prin-
cipally with vehicular and per-
sonal mobile systems. The
increase of this field of communi-
cation, makes the subject of very
wide interest not only to those
already operating such systems
but also to those contemplating
such a step. The conference will
cover all aspects of mobile radio-
communication including propa-
gation problems, system planning

and design, statutory require-
ments and manufacturer and user
experience.

This will primarily be a non-
residential conference although
hostel accommodation has been
reserved for those delegates who
are unable to travel to and from
Uxbridge each day. The registra-
tion fee including lunch and
refreshments each will be
£7 7s. 0d. for members of the
Society and £10 10s. 0d. to non-
members.

Further information and regi-
stration forms may be obtained
from: The Conference Secretary,
Society of Electronic and Radio
Technicians, Faraday House, 8-
10 Charing Cross Road, London,
w.C.2.

NEWS... NEWS...

&

Europe’s biggest Hi-Fi and audio centre was officially opened in
London recently. The Chairman of the company which operates the
5,000 sq. ft. store, Mr. Harry Lasky told over 150 electronics company
guests from all over the world, “‘Our customers will have the choice
of more than 10,000 items of equipment—that is the biggest selection
outside the USA.™

The centre in Tottenham Court Road, W.l. contains a demonstra-
tion studio where customers, with the aid of a custom-built comparator.
can instantly compare the latest Hi-Fi installations exactly as they will
sound in their own homes. Experts staff the new centre and they will
plan a ‘customised’ system to suit the home and pocket of the pros-
pective customer.

Mr. Lasky said, “Our new centre is designed to cater for the absolute
beginner as well as the enthusiast with thousands of pounds to spend
and it is an important landmark in the continuous process of intro-
ducing Hi-Fi to an ever-widening circle of the public.”

The address of the new centre is: 42-45 Tottenham Court Road.
London, W.l. Another Hi-Fi audio centre is at 118 Edgware Road.
London, W.2. and the seven-branch group headquarters is 3-15 Cavell
Street, London, E.I.

The photograph shows the Lasky demonstration studio which enables
customers to make a balanced comparison of equipment.

creet device specifications are
presented in alphanumeric
sequence in three major sections,
namely: ‘IN’ numbered devices,

Motorola semi-
conducior data book

Motorola have just announced
the availability in the UK. of
the fourth edition of ‘The Semi-
conductor Data Book’. The price
is £3 (plus 6s. postage) and it is

available through the Modermn
Book Co., 19 Praed Street, Lon-
don, W.2.

This latest edition has been
enlarged (it now includes 2,160
pages) and the format has been
redesigned to make it easier to
retrieve data. Instead of a num-
ber of product catagories, dis-

2N’ and ‘3N’ numbered devices,
and devices with Motorola house
numbers. Also included is a 50-
page section of selection guides
which enable application needs
to be directly related to semicon-
ductor device numbers. Further-
more, the Data Book lists all
EIA registered IN, 2N and 3N
devices along with their short-
form specifications.

In all, more than 12,700 types
are listed together with details of
their characteristics.
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trimming, aligning and testing receivers, and

testing amplifiers. The transistor signal
generator described here is of small size. and has
three tuned ranges: )

(1) 190-375kHz (approx. 1600-800 metres).

(2) 375-1000kHz (approx. 800-300 metres).

(3) 1-1-2-8MHz (approx. 275-105 metres).

These frequencies are available as c.w., or modu-
lated with an audio tone. In addition. the audio
tone is available, for amplifier and audio circuit
checks. The ranges cover 470kHz. |-6MHz and
similar intermediate frequencies, as well as medium

Q SIGNAL generator is extremely useful for

and long waves, while harmonics can be used for

higher frequencies.

Circuit Details

Figure 1 is the circuit, Tri being the audio oscilla-
tor, with feedback from primary to secondary of the
transformer T1. Tr2/Tr3 aré in the r.f. oscillator
circuit, tuned by VCI. S3/S4 is a 2-pole switch.
selecting coils L1, L2 or L3, for the required band.

S1/S2 is a further 2-pole switch. When SI is at
“C.W.” the base of Trl is shorted to the positive
line, cutting off Trl. Tr2/Tr3 then provide an un-
modulated r.f. signal, via C7, S2, and R9. With
S1/S2 in the “Mod™ position, Trl oscillates at
audio frequency, and modulates Tr2/Tr3 due to
the a.f.. impedance of C2/RI0. This gives an
audible r.f. signal. With SI1/S2 at “A.F.” Tr2 base
is shortend and moved positive., while a.f. from C4
is taken by S2 to R9. In all cases VRI is an
attenuator. and C8 gives d.c. isolation of external
circuits.

Each kind of output signal-—c.w., modulated, or
a.f.—has its own particular uses, described later.

The coils L1, L2 and L3 are of fixed inductance.
and manufactured to a high degree of accuracy. So
provided VCI is the capacitor listed, band coverage
and calibration can be expected to agree well with
that given. If wished, individual calibration can be
made in the way described.

Panel and Case

The completed generator is § X 6 X 2in. and the
case is made from “universal chassis”™ members. The
box has a 5 X 6in. front, and sides 5 X 2in.. top
and bottom being 6 x 2in.

Sides, top and bottom are flanged, so they can be
fitted later. This allows all construction and wiring
to be done with the front and bottom only fitted
together as in Fig. 2. Holes should be punched in

250pF |

4’ = 4
SR2 r
247k0 : o

sec pri c3 J) 5,

RI0 ' +ov
M= 19kQS $10k0 > 6800 $5-6kn
0-25 cw 4 AF [ [
ME %
J c zI’."?‘_’__.f_ e ey | e e ey e [ B < . P s
$Ra = ,
St WP /
WF T Tr3 AF l'
NKT251 NKT152 ]
{ s2
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! cw |
2R
$3:3ka
T e ; c7 (

3 1
Red Red Red J
/ VR1 2
4 L3 L2 % U Mok

3 VC1 o WF
T)' 02 t K S00pF 7
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w ~ve

Fig. 1. Complele circuit of minigenerator
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the front for VCIl, the switches, output socket,
and VRI1. VCI is bolted to the bottom runner,
which is then fixed to the panel. A countersunk bolt
with extra nuts is passed through the panel and a
~hole in the top corner of the frame of VCI, the
tag MC being locked here.

L1, L2 and L3 are held with countersunk bolts,
through the panel and base into the mounting strips.
The socket for C8 provides an output insulated
from the metal.

The items in Fig. 2 are wired as shown, with
sleeving on all leads. Note that the circuit has a
negative earth (metal box), not positive as in much
transistor equipment.

~~ Battery

_\.‘ bracket
[ ¥
L_-&.—_.} N o e e o /" k L--...:
\
On / Ott switch 6"%x 2"

Fig. 2: Major component layout and wiring

The other components are assembled on a paxolin
panel 5 x 14in., as in Fig. 3. The holes X-X of the
circuit board match holes X-X in the metal panel,
Fig. 2. Countersunk bolts pass through the panel,
and are locked here. Extra nuts are put on the
bolts, and the finished circuit board can then be put
into place, and held with further nuts, resting behind
VRI1 and the rotary switches.

The transformer is a driver type for OC81D/
2xOC81, and if a different transformer is fitted, it
may be necessary to reverse connections to one
winding, to obtain audio oscillation.

Wiring of the circuit board should be quite
straightforward. Take thin red flex from R10, for
the battery positive connection. Leave flying leads
from the points shown, for S1, 82, etc.

prerator

e

The circuit board is placed nearly in position,
and the leads cut and soldered to Sl, S2 and S3.
The MC or negative connection is to the tag at
VC1, and metal cabinet. The board can then be
pushed right on the bolts, and held with nuts, leaving
a little space between it and the tags of the switches.

Case

The generator can be tested before finishing the
case, by setting the switch to “Mod™ and swinging
VC1 on Range 2, when an audio tone should be
heard in a nearby receiver on medium waves.

Elastic holds a PP3 9V battery to a bracket behind
the on/off switch. Current drain is about 2-3mA at
“Mod” with about 4}V working voltage due to drop
in R10. The back is held in position with self-tapping
SCrews.

Calibration

By fitting the specified coils-and tuning capacitor
VCI, coverage about as listed can be expected. The
pointer knob is fully clockwise with VCI closed, so
goels a little beyond the mark at the other end of the
scales.

CALIBRATION POINTS

Ranget1 © Range 2 ) Range 3 o
180 kHz 179 375 kHz 169 11 MHz 166
200 ,, 147 400 1494 | 12, 1434
250 95 450 o 123 13 ., 127
300 58 | 500 ., 9 | 14 12
350 273 | 550 82 15 98
a15 14% | 600 68 16 87
700 563 | 17, 763
8¢, 42 18 . 673

900 24 20 51

1000 ., 3 25 30

28 13

The frequency markings are copied on the card,
before finally adding the perspex, and knobs. If the
scales are to be individually calibrated, first put
frequency markings directly against the pointer posi-
tion, then add the perspex later.

For individual calibration of the scales, one of
several methods can be used, according to the equip-
ment available. The brief details following should be
helpful. .
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With Signal Generafor. If a calibrated generator
can be borrowed, tune it to various frequencies, tune
in the signal with a receiver, and adjust the Mini-
generator tuning to the same frequency and mark its
scale.

With Calibrated Receiver. If an accurately cali-
brated receiver is to hand, set this at various
frequencies, tune the Minigenerator to the same
frequencies, and mark its scales. This is the easiest
and most accurate method when harmonic pips from
a 100kHz crystal marker are available to give exact
receiver tuning throughout.

With Uncalibrated (or poorly calibrated) Receiver.
Tune in the BBC on 200kHz. Tune Minigenerator to
same frequency, and mark 200kHz. Leave Mini-
generator tuning untouched, and tune receiver to
harmonic heard on 400kHz. Leave receiver tuning
untouched, tune Minigenerator to 400kHz, and mark
its scale. Repeat the procedure each time for 600kHz,
800kHz, 1,000kHz, etc., up to 1,400kHz for a MW
receiver, and up to 2,800kHz (2-8MHz) for an all-
wave receiver.

Use of Harmonics. Tune the receiver to a known
high frequency, such as MSF, or 2,000kHz derived
from the 200kHz BBC transmission as mentioned.
Leave the receiver tuning, and tune the Mini-
generator progressively towards lower frequencies.
Harmonics will then be heard when a multiple falls
on 2,000kHz (or other chosen frequency). As
example, on 1,000kHz (x2), 500kHz (x4), 400kHz
(x5), and so on. This allows calibration over 400-
500kHz, for intermediate frequencies.

* components list

Resistors:
R1  10kQ2 R6 6800
R2 47kQ R7 33k
R3 19k Q ‘R8 56k02
R4 10k Q R9 330
R5 . 68kQ R10 1.9k}

Al resistors 10°4 § watt
VR1 5kQ linear pot.

Capacitors:
Ct  0-25uF 150V
c2 0-254F 150V
C3  0-02uF 150V
C4  0-02uF 150V
C5  250pF silver mica
C6  0-254F 150V
C7  18pF silver mica
[of ] 0-02uF 350V
VC1 Jackson 500pF variable, Home Radio Cat.
No. VC5.

Semiconductors:
Tr1  NKT251
Tr2 NKT152
Tr3 NKT152

Miscellaneous: )
L1, L2, L3. C083A, C083G, C083F, Home Radio;
5 x 6 x 2in. Universal chassis CU13, Home Radio;
Two 2-pole 3-way rotary switches; Onjoft toggle
switch; T1 Type RS.T/T6, Home Radio, KNS type
knob; PK4 insulated socket; PK3 plug; BTS33
perforated eyelet board, Home Radio; PP3 battery;
sleeving; bolts; etc.
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Fig. 3: Circuit board component layoul and wiring
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Generator Output ' ‘

The c.w. output resembles that of a transmitter
during a silent interval in programmes. It will hetero-
dyne with another c.w. signal (as from a crystal
marker) or can be heard with a receiver having a
b.f.o. It operates a tuning meter or indicator. It is
used for critical alignment.

The modulated output has an audio tone accom-
panying the r.f., so can be tuned in with any receiver,
and heard with the loudspeaker.

The a.f. output is used for audio circuit tests only,
by injecting a.f. into various amplifier points, work-
ing backwards from the loudspeaker. When signals
cease, the last coupling circuit or stage introduced is
the one at fault.

To Align LF.T.s

Set the generator to the wanted intermediate
frequency. Should the if.t’s be badly out of align-
ment, work backwards from the detector, dealing
with them in turn. Then inject at the mixer base or
signal grid, and check all i.f.t. cores. With all such
work, keep signal strength well down. Output can
be checked with a meter in one battery lead, with
push-pull transistor receivers, or with an a.f. meter,
or by watching the a.v.c. voltage.

Checking Band Coverage

To adjust a receiver band coverage, set oscillator
trimmers at the h.f. end of each band, and coil
inductance at the Lf. band ends. In this way each
band can be adjusted to have the wanted frequency
range.

R.F. Alignment

To adjust aerial or r.f. circuits for best results,
deal with each band separately, in the manner
described for the receiver. This usually requires that
trimmers are set for best results near the h.f. end of
a band, and coil inductances are adjusted near the
1f. end of each band.

Coupling

Coupling from the signal generator to a receiver
should always be very loose. With portables, a short
lead can be plugged into the generator output socket,
and placed near the receiver or its ferrite aerial. For
other receivers, connect a short lead to the aerial
socket, and place this near the generator output lead,
or lightly twist the insulated wires together.

Use of Harmonics

There are two main uses for the harmonic outputs
of the signal generator. Such outputs are on
multiples of the frequency to which the generator
is tuned. For example, if the generator is tuned to
1MHz, a signal will be heard on 1MHz, 2MHz,
3MHz, 4MHz, and other multiples, the limit depend-
ing on receiver sensitivity. If the generator were
tuned to 1MHz, a home-built receiver could thus be
tuned from 1MHz upwards, and its scales marked
to indicate 2MHz, 3MHz, etc. In this particular case.
the 0-SMHz points could be found as harmonics of
0-5MHz, or 500kHz, if wanted.

Harmonics also allow exact calibration of small
frequency bands. As example, if the generator is
tuned to 200kHz, harmonics will appear on mulitiples
of this. Those on 1,800kHz and 2,000kHz would set
the limits of the 1-8-2:0MHz amateur band.

With a completely uncalibrated receiver, har-
monics may if needed by identified by using the
generator on two frequencies. As example, if all
IMHz points are marked, but'not known, SMHz
can be identified by tuning the generator to 2-5MHz,
as the 2nd harmonic falls on SMHz. Or 6MHz could
be identified from 2MHz on the generator (3rd
harmonic), which would also give 4MHz as 2nd
harmonic. When one frequency has been identified
in a receiver tuning range, the remaining 1MHz
points can be counted up ‘and down from this.

Audio Circuits

These are tested by injecting a.f. With some
equipment, an earth return is required, from equip-
ment chassis to generator case. The earth terminal
allows this.

Tests should not be made on a.c./d.c. equipment.
having a live chassis.

Where little or no amplification is available, the
full generator output will be wanted. But when tests
bring into circuit one or more amplifier stages, out-
put must be reduced with the generator potentio-
meter VR1, to avoid overloading the output or other
stages in the receiver or amplifier.

PRACTICAL

TELEVISION
in the APRIL issue

STROBE-TRIGGER TIMEBASE UNIT

For detailed design work and TV experimentation
strobe-trigger operation of the oscilloscope is
necessary. This unit has been designed for use
with the PTV Videoscope MV3. An output is avail-
able from the master multivibrator so that the unit
can be used as a general-purpose squarewave signal
generator.

REGULARLONG-DISTANCE RECEPTION

There are many areas where satisfactory signals can
be obtained from more than one ITA or BBC trans-
mitter, giving a worthwhile increase in the pro-
grammes available. The conditions necessary for
reliable long-distance reception are examined, with
an account of how to decide on its practicability in a
given area.

EHT MULTIPLIERS

EHT multipliers of the simple ladder variety have
been in use for some time now in monochrome
receivers. A slightly different configuration provides
considerable advantages in colour receivers. A full
account is given of these advantages and the basic
operation of this type of circuit.

PLUS—Servicing the
BUSH-MURPHY TV161U-V1910U SERIES

On Sale MARCH 20th  price 3s. 6d.
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L.A.J.IRELAND

Number 6 The Sanken SI-1020A/50A Audio Amplifiers
APANESE electronic firns have always been
quick to follow on the heels of their American Characteristic Symbol} SI-1020A | SI-1050A
and European counterparts and the same trend -
is becoming evident in the world of microcircuits.
Lately the Sanken Electric Co. of Tokyo has intro- Supply Voltage Vee 48v 62v
duced two rather advanced hybrid i.c.’s one of which ot Continaous] Poma 25W 50W
can give an audio output power in excess of 50 watts. B KON oA
. 3 Qutput Power (rms)
A very attractive feature of the units is that they ; .59
] q ) (distortion <0-5%)
‘comprise virtually the complete amplifier, the only
external components required being a power supply, Voltage Gain Gy 30dB typ. | 30dB typ.
loudspeaker of 8{) impedance and coupling capaci-
tor. They provide therefore an ideal beginners pro- Frequency Range 20Hz— 20Hz—
ject in electronics since with so few components (output 1W) 100kHz 100kHz
g;::slﬁ?ﬁ Z:lnc;]ej;sc;so\glrt}lalll)" Eiiauanieed) dnd] @At input Impedance Zin 70kQ typ. | 70kQ typ.
A look at Fig. 1 shows that the amplifier itself is Output Impeda 7 02Q typ. | 02Q typ.
fairly orthodox and straight forward in design. The  fro TPocance | fou L il
common emitter input stage Trl, provides a typical S/N Ratio 90dB typ. | 90dB typ.
input impedance of 70k{) and degeneration from -
the output can be applied across its emitter resistor Idling Current 30mA typ. | 30mA typ.
Vg ph ) ghidmic ﬂ‘ﬁj‘f’grlihihzg,;;ﬂemw;ﬂ?; CONDITION : 25°C ambient, 1kHz, Ry=8%
pair Tr3 and Tr4 and these in turn are direct Electrical characteristics of the two amplifiers
coupled to the power output stage. Provision is made -
for the inclusion of a ripple filtering circuit in the
1050A version which is not included in the 1020A. el
IS ™ /
> . Y/
RL: @
2 Aol b Ml i T
1 2 O = eigead A
< 10
| Tr4 TrS i Ill
T ¥ % Fig., 2: Graph >
B showing required
signal Input fora 7 , 4
2 !, given power output. % 4
2 2 ‘ : i
Hi—
e
r2 T3 ™6 o A
5; P'1 U
1 Q-9 /.
AN 4 0-05 ]
7
\ 1 . J
7& 56 55 46 38 24 10 0258 80 100 200 0 1000
Fig. 1: Circuit of the SI-1020A Input voitage (mv)



for your
- miniature
CN 15 Watts. Ideal for miniature and micro £y i § SOlderlng

miniature soldering. 18 interchangeable spare

bits avaitable from .040” {1mm)} up to 3/16"" 32'6 i 1 ] n
For 240, 220, 110, 50 or 24 volts. lro L]

Complete precisio n a rigid plastic it
soldering kit “tool-box” — containg .
> Modll CN 15 watts
re iron, fitted 4
g h ﬁ . Interchangeable
\ 4 AT
3

spare

sl SthresinCored PRECISION MINIATURE SOLDERING IRONS

]
solder
@ Feit clesning pad Antex, Mayflower House, Plymouth, Devon.
@Siandforschderingiion | Telephone: Plymouth 67377/8.

—g,;‘::_-r—w{”‘ = " DT (TS Telex: 45296, Giro No. 2681000. l
31 o .?.‘.:.,‘::.32',:’.‘.;,:.“2'2‘.':.‘, Please send me the Antex colour .
| and professionar. to L B catalogue d
* Please send me the following irons I

Quantity Model Bit Size Volts Price .

Model CN 240/2 =
15 watts - 240 volts NAME..
Fitted with nickel piated bit (3/32"') and in

handy transparent pack. From Electrical 31'. ADDRESS
and Radio Shops or send cash to Antex. PW4

IR 0 0 R O O O
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BENTLEY ACOUSTIC CORPORATION LTD.

Suppliers to H.M. Government 38 CHALCOT ROAD, LONDON, N.W.1 Teiephone 01-722-5090

EXPRESS POSTAL SERVICE, SAME DAY DESPATCH BY FIRST CLASS MAIL.
All goods are offered subject to the standard three month guarantee. NO EXPORT ORDERS

0A2 59 6ES 7/6 12AC6  7/- AV 676 | EASO 16 EL83 6/9 § PCC89 9/6 UBC81 7/- w101 262 BAILS 28 | OA47 2/~

0B2 6/- 12AD6 6/~ | 90CG 34)-1 EAT6 13- ] ELBa 49 { PCCI189 10/6 | UBF80 S/9 | wio7 7/~ | BAli6 s/~ [ OA70 3/~
0Z4 46 12AE6  7/6 9CV 336 | EABCS0 6/~ | ELBS 716 PCC80S 13/9 | UBF89 69 w729 10/~ BA129 2/6 | OAT} 3~
1A3 46 12AT6 4/ | %C1 16~ | EAC91 3- ) Else 8-~ | PCCBO615/6 | UBL2L 9/- | X24  16/6 | BAIO 2/~ ] OA79 19
1AS /- 12AT? 39 | 150B2 14/6 | EAFa2 89 { EL95 53] PCF80 66 | UC92 5861 X4 10/~ | BCYI10 58/~ ] OA8) 1/
IATGT 713 12AU6 4/9 | 150C2  §/91 EB34 3-{ EM80 7/-| PCF82 /3 | uCcss /- | Xl 59 | BCYI2 S/~ | OA8S 1/§
I1C1 /6 12AU7 46 | 301 20/- ) EBat 46} EMBI 7/6 | PCF8a 8- | uCCss ¢j9 | Xé3 8/6 | BCY33 8- ] OAss  4/-
1C2 9/~ 12Ave S/ | 302 16/6 | EB9I 23] EM84 /6 [ PCFB6 9~ { UCF80 873 | Xé64 12/6 1 BCY34 4/6 § OA0 26
163 - 12av7 8- | 303 15- | EBC4l 9/6 | EM8S 11/- | PCF87 16/~ | UCH2I 9/- | Xé5 si- | BCY38 §-1 0A91 19

1C5 49 6F24 11/ 12AX7  4/6 308 16/6 § EBCBI 5/9 EMS87  7/6 PCF800 13/~ UCH42 13/- X66 7/6 BCY39 4/ | OA9S 1/9

1D$ 69 | 6F25 13- | 12AY7 9/9 | 306 13- | EBC90 4/-]| EYS1 /6 | PCF801 7/- | UCHS8I ¢/6 | X101 30/6 { BCZIi 36 { OA200 1/-
1D6 9% | 6F26 33 § 12BA6 6/~ | 807 11/9 | EBC91 si6 | Evsl 7/-1 PCF8e2 9/- § uCLs2 7/~ | X109 26)- | BCi07 4/- | OA202 3/-
1FD1 6/6 6F28  14/- 12BE6 59 956 2/- EBF80 6/9 EY83 8/3 PCFB0S 11/6 UCL83 10/~ X119 6/6 BCI108  3/6 ) OA210 9/6
1FD9 43 | 6F29 6/~ 12BH7 /- 1821 10/6 | EBF83 8- | EYs84 7/6 | PCF806 11/6 | UF41 10/~ | X719 $/9 1 BCII3 5/~ | OA2ll 13/¢
1G6 6/~ 6F30 6/~ 12E0 17/~ | 5763 10/~ | EBF89 &3 ) EY86 6/6 | PCF808 12/6 | UF42 9/- | 263 49 | BCuUS 3/~ | OAZ20012/-
WHSGT 7- | 6F32 31— | 120sGT 2/6 | 6060 si6 | EBL21 11/-| EY87 66 | PCL82 7/- | UFs0 @ | 277 331 aCiie s~ | OAZ201 I0/6
1L4 26 | €HeGT 19 | 127GT 66 | 7193 10/6 | £CS3 12/6 | Evss 7/6 | PCL83 9/- 1 UF8S 6/9 | 2152  4/6 | BCIIS 4/6 | OAZ202 9

ILDS 8- 615G /s 12KS 10/~ 1475 4/- 1 ECH4 -1 EY9I 3-| PCL84 7/6 | UF8s 9/~ | Z329 16/~ BDI119 9/~ | 0OAZ203 9/6
ILNS 8/~ 6ISGT  4l¢ 12K7GT §/9 Al834 20/~ ) EC70 4/9 E235 5/- | PCL8S 9/~ | UF89 /9 2719 4/6 BFEYSO 4/- | OAZ204 9/-

INSGT 79 | 66 3- 1 1207GT a/6 | A2134 10/- | EC86 126 | Ez40 7/6 | -RCL86 8/6 | uLat 10/6 | 2729 63 | BFYS1 4~ | OAZ20S 9/-
1Pl 7~ | 617G 49 12SATGT6/s | A3042 18- | EC88 12/~ | Ez41  #/6 | PCLBR 15/- ) UL46 12/6 | 2749 133 | BFYS2 4/6 | OAZ206 9/-
tPlo 89 | 67GT /6 | 125C7 4/~ | AC2PEN EC92  6/6 | Ezso 4/6¢ | PCLBOO 18/6 | uL8s 6/6 § 2759 45/~ | BFIS4 /- | OAZ20710/6
P11 &9 1 6KIG 2/~ | (25G7 3/~ 19/6 | ECC) 18/6 | E281  4/9 | PCLBO1 18/~ | UMSB0 6/6 | Transistors BFIS9 8- | OAZ210 7/-
RS 86 | 6K7GT 4/6 | t2sH? 3~ | AC2PEN/ . | ECC32 4i6 EZ90 4/3 | PEN4S 7/~ | URIC 10/6 | and diodes BFI63  4/- | 0AZ21} 7/-
154 49 6L1 19/6 12837 d/s DD 19/6 | ECC33 31/6 12/6 | PEN45DD uus 7/- | IN1I24 10/6 { BFI73 7/6 | OAZ22416/6
158 43 | 6L6GT 7/9 { 125K7 4/9 | AC6PEN4/9 } ECC4 29/6 qusoo 6/6 12- | Uus 14/~ | 2G225 10/6 | BFI180 /- | OCI9 /-
T4 29 | 6L7 126 | 125Q7GT76 | AC/PEN () | ECCas "9/6 | Gz3o  7/- | PEN46 4i- | Uu9 73 | IN404 6/~ | BFISt 8- | .OC22 8-
104, 89§ 6L12  8/6 | 14HT 96 19/6 | 'ECC81 39 | G232 9/~ | PEN4SIDD uuiz 49 | 2n966 106 | BFISS 8/~ | OC23 /-
2A7 a6 | eLI8 6/~ | 1457 18/~ § AC/PEN(7) | ECC82 46 | G233 126 19 | uvIN 9~ | aNI7s6 1ei- | BTX34/400 0C24 8-
2D13C 7~} 6L19 19~ | 18 12/6 19/6 | ECC83 46 | Gz3a 10/- | PENA4 19/6 | Uv2l 96 | 2N2147 17/~ 4/~ | OC25 8-
D20 s%6 | eLDI2 6/~ | 19AQ5 49 | AC/THIO- | ECCB4 /6 | Gz37 14/6 | PEN/DD Uval 7/~ | 2N2297 46 | BYl00 36 | OC26 8/~
2X2 49 | 6LD20 96 | 19HI 40/~ | AC/TP 19/6 | ECC85 8/6 | H3e /- 4020 17/%6 | UY8S  5/9 | 2N2369A 4/3 | BYI01 3/- | OC28 S/

1A4 e 6N7GT 6/ 20D 13/- AC/VP210/6 | ECCs6 8/ HARCS0 8/- | PFL200 12/¢ uie 9/- § 2N2613 7/9 BY105 3/6 | OC29 136
JAS 16/- 6PI1 12/- 20D4 20/ ARP} 7/~ ECC88 7/~ HLI3C 4/~ PL33  19/6 vi2ii4 746 2N3053 6/ BY114 36 | OC3s 5/~
iB7 8- 6P15 4/9 20F2 14/- ATP4  2/3 ECC91I 3/~ HL2} 6/~ PL36 9/6 uié 15/~ 2N3121 S0/~ BYI126 3/- | 0OC36 76

ID6 ye ¥ 6P2s 12/~ | 2001 13- | Azl 8- | ECCI89 9/6 § HL41 39| PL8L 73 ) Un? si- | 2N3703 3/9 | BYI2? 36 | OCI8  8/6
304 66 | 6P26 12/~ [ 20P1 17/ AZ31  9/6 | ECCBO4 12/6 } HL4IDD PL8IA 10/6 | U9  34/6 | 2N3709 4/- | BYY23 20/~ | OC4l 10/~
305GT 6~ | oP28 28~ | 2003 8- | AZ4t 76 | ECC807 27/~ 19/6 | PL82  6/6 | un 719 | 2N3866 20/- | BYZ10 8- | OCa2 126

354 §/9 1 6PL12 6/~ ]| 20p4 18/6 | B36 6/6 | ECF80 6/6 | HL42DD 8/~ | PL83  ¢/6 | U2s 13- | 2N3988 10/~ | BYZII S/- § OCa3 236
Ivd s9f 607G 6/~ | 20Ps 18/~ } B39 63| ECF82 /6 | HVR2 s/ | PL&4  6/6 | U2 11/9 | 28323 10/~ | BYZ12 §/- | OC44 2/~
4DI 39 | 6QIGT 8/6 | 25L6GT 5/6 B719 $/6 ¥ ECF86 9/- | HVR2A 8/9 | PLIO2 12/- | U3l 6/~ | AALI9 31— | BYZI3 /- | OC44PM 8/3
SR4GY /9 1 6R7G 7/~ | 25YS 6/~ | B729 126 | ECFs04 42/~ | (W3 si6 | PL500 13- | U3l 29/ § AA120 3)- ] BYZIS 38/~ | OCas 19
SU4G 8/6 | 6R? - | 25vsc sis | BL63 10/~ | ECFs0s 12/6 | 1waaso /6 | PLSO4 136 § UIS  te/6 | AAI29 3- ] CGI2E 4- | OCesM B/~
SV4G 76 | 6SAIGT 7~ | 2524G  6- | CL33 18/6 | ECH2I 12/6 | (w4500 ¢/~ | PLS08 27/10 | U37 3411 | AAZI} 36 | CGedH 4/- | OC46  3/-
5YIGT si6 6SA7 7i- 2578 7/~ } Cvé  19/6 | ECH)IS |§” KT2 s)- | PL509 289 | U4} 706 | AC107 3/~ | FSYIIA 4/6 | OCeS 2;;6

524G - 65 6/= 30C1 6/6 Cv271 12/8 ECHB81 8/9 KT4l  19/6 PM84  7/9 U47 13- | ACIl4 8/~ GD4 6/6 § OC71 2/~
6/30L2 12/ 6SHT 3/ XC1s 13/~ CV428 19/~ | ECH8)} 8/- KT44 20/ PX4 14/- U4 11/9 1 ACI127 2/6 GDS S/6 | OC72 2-
6ABG sie 6517 6/6 30C1T 16/ CYIC 10/ ECH84 17/6 KTét g2/~ | PY3L 6/6 uso 56 ACIS4  S/- GDs 56 [ OC13 16/~
6AC? 3- 6SKIGT 4/6 30C18 s CY3l 76 ECL80 6/6 KTé3 4- PY32  10/- us2 s/6 ACIS6 4/~ GDs8 4-1 0C14 26
6AGS 36 6SNIGT 4/6 30FS 16/~ D1 1/3 ECLRY 6/~ KT66 173 PY33 10/~ u7é 4/9 AC157  §/- GD9 4/- | 0Cs -
6AJS 86 65Q7GT 7/6 JOFL1 15/~ D41 10/6 ECL83 9/- KT74 12/6 PY80 6/~ u78 4/3 ACI6S 8/~ GDIO 4/~ [ OCT6 2%

6AI8 59 6557 3/~ § 30FLI2 16/~ D63 §/- 1 ECLB4 12/- | KT76 12/6 | PY8] 5/3 U107 183 | ACI66 S/- | GDIl 4/~ | OC78  3/-
6AKS 8- 6U4GT 12/~ 30FLI3 8/ DAC32 7/~ | ECL8S t1/- [ KT88 29/~ | PY82 8/ | UISI 76 | ACI67 12/- } GDI2 4/- ] OC78D 3/-
6AKS /- 6V6G 3/6 30F1.14 12/6 DAF91 43 ECLB6 8/~ KTW6L 8/6 PY83 519 U153 5/3 ACi168 /6 GDI4 10/~ aC?9 8/-
6AKS &/- 6X4 43 301 | /3 DAF% 6/6 ECLLB00 KTW62 10/~ PYS88 6/9 U1s4 5/- ACI169 66 GDIS 8/- | OCS8I 2/~
6ALS 273 6XSGT 8- | 30LIS 13/9 DCC90 10/~ 30/~ | KTwes s/s § PY301 12/6 § U191 12/6 | ACI76 11)- | GDI6  4/- ) OCBID 2/-
6AMG 33 6Y6G 8/- 0L17 18/ DD4 10/6 EF22 12/s LNIS2  6/6 PY800 7/6 U9z 5/ AC177  8/6 GETI0) 4/~ OCS8iM 8-
6AQS si6 6Y1G  12/6 Pre 12/- DF33 79 EF36 36 LN30®  9/- PYS01 6/ U193 /9 ACYI1? 3/- GETI105 18/- 0C82 2/3
6ARG 20/~ TA7 1216 30P4MR 17/6 DF9! 2/9 EFYIA 7/~ LN319 18/ PZY0 9/6 v2si 14/6 ACYI18 3/8 GET113 4/- | OCB2D 23
6AT6 4/ JAN7  6/3 | 30P12  13/9 DF%  6/6 § EF39 5§~ | LN339 t8/-| QQVO¥10 U281 8/~ | ACYI9 39 | GETIIS17/- | OC83  2/-
6A U6 8/- 7B6 10/9 JoP1s 6/6 DF97 10/~ EF40 8/9 LZ3I9 6/6 27/ U282 8/- ACY20 36 GETI16 6/6 0Cs4 3/~
6AVE s/6 7B7 7~ P19 12/~ DHX 15/8 EF4l 10/~ 12329  e/6 Q575/20 10/6 U291 9/6 ACY2l 3/¢ GETII8 4/~ ] OC12) 4)¢
6B8G 26 7C$ /- 30PL1 18- DHé3 6/- EF42 36 ME 1400 14/9 OS150/15 9/6 u3ot 1/~ ACY22 3¢ GETI119 4/- | OC139 12/~
6BAG 4/6 7D6 15/~ JOPLI} -15/6 DH76 46 EF54  10/- MHL4 12/6 QVOuT Bi- U329  14/6 ACY28 4/~ GETS?} 7/ 0C140 19/-
6BE6 4/9 TH? s/6 0PL 14 18/- DH?? 4/- EFN} 6/6 MHLDS 7/6 R10 15/~ Uae 12/ ADI40 7/6 GETS87 8/6 { OCI69 3/6
6BGHG 2078 7R7 12/~ 0PLIS 18/- DH81 10/9 | EF80 4/6 MUI2/14 4/~ | RIL 19/6 U381 519 | ADI49 8/ GET87219/- | OCli72 4/-
6BHs  7/6 V7 - | A3 9/~ DHI0t 28/~ [ EF83  9/6 MX40 126 { RI2 /6 U403 (%] ADTHO 11/6 GET873 3/~ ] OC200 4/4

6BJ6 8/6 7Y4 6/6 JSAS 18/~ DH}07 17/11 EF8$ 53 N78 40/3 R16  34/11 U404 716 Fl02 18/~ GET882 10/- | OC201 $/6
[1: 105 B 4 7Z4 46 DS 126 DK32 73 EF86 6/3 NI0R  27/10 R17 17/6 u709 4/9 AFIN 10/~ GET887 4/6 | 0C202 4/6
6BQTA  7/- 9BWS  7/- 3SLﬁGT 8/6 DK40 10/- | EF89 8- NI52 13 RIS 96 Uset  19/6 1 AFll4 4/~ GET889 4/6 | 0C203 46
-6BR7 B/6 9D7 9/- W 4/6 DK9I| 5/6 | EF91 3/3 N308  17/6 R19 /6 U420 6/2 AFLiS 43 GET8% 4/6 | OC204 5/6
6BRS 8/- 10CH 12/6 3513 10/- DK92 9/~ ¥ EF92 2/e N329 6/6 R20 1/9 VP4B  10/6 AF117 4/ GETE% 4/6 ] OC205 7/
6BS7  16/6 10C2 10/~ 35ZAGT 4/9 DK%  7/- EF9%4 8- N339 28/ RG i-240A VPI3C 7/~ AFI19 3~ GET897 4/6 | OC206 10/-
6BW6  12/9 10C14 6/ ISZ5GT 6/- DL 6/~ | EF9S 8/ N3s9 7/3 39/6 VP41 76 § AFI21 6/~ GET898 4/6 | 0OC812 8/-
6BWT 11/~ 10D1 8- 42 8- DL3IS 49 1 EF9? 10/~ N369 139 RK34 76 VR7S 24/~ | AFI124 78 GEXI3 36 | OCP71 27/6
6BX6 4/s 10D2  14/7 43 10/- DL92 59 EF98  10/6 N379 6/6 SP4 9/- VRIOS  8/- AFi6  8/- GEX)S 4/6 | ORP12 8/6
6BZ6 6/~ 1OF1 15/~ 1 50B3 6/3 DLY%4 519 | EFI183 6/~ N389 12/~ | SPIIC 12/6 VRISO 8- | AF139 13/- GEX36 10/~ | S6MI 8-
6C4 5/- 10F9 9/- 50CS 6/3 DL9%  7/- | EFi84 &/- N70% 4/9 SP42  12/6 VT6IA 7/- § AF178 13/6 GEX45 6/6 | SM1036A

6C5GT  6/- 1I0F18  7/- S0CD6G 43/3 DLSI10 9/6 | EF804 20/5 P61 2/6 SPel 3 VTS0 M- AFIT9 13/6 GT3 5/~ 10/~
8C6 3/ 10FD12 &/9 501.6GT 9/- DM70 6/~ | EFP60 10/ PABCS80 7/3 | TH4B 10/~ VUILL 73 § AFI80 9/ Ml 2/10 | STI276 10/~

H /-
6C9 14/6 10L14 69 22KU  14/6 DM71  7/6 EH96 1 PC86  10/3 TH233  7)- vUiI20 12/~ AFI8} 14/~ M3 2/18 | SXi/6 36
6C12 5/9 10L.D3  8/6 SIKL 14/ DY36  8/9 EL32 36 pC88  10/3 TP22 §/- VUI20A 12/~ AF186 i1/ MATI00 7/9 { Ul14706 5/-

6CD6G 19/6 ] 10LD11 10/~ | 72 /6 | DYB?7 s8] EL33 12/~ | pC9s s3] TP2s  &- | vuidd 7- | AF239 76 | MATI01 8/ | X230 8-
6CHo 6 | 1op13 - | 7 6/6 | E8OF 24/~ EL34 106 | PCO7 8/ szozo 89 | waz 106 | ASY2Z 86 | MATI0 79 | YS&3 3
6CL6 8/6 | 10P1¢ 12/6 | 78 49 { E83F  24~-| EL37 173 | PCo00 83| UABCS0 6/~ | we3 10/6 | ASY28 6/6 | MATI2I &6 | Y728 36
sCW4  12/- 10PI8  6/6 | 85A2 8/ ES8CC 13/~ § El41 103 | PCC84 /3] UAF42 96 | w7 s/o | ASY29 10/~ | OAS 8/6 | ZEI12V7 19
6D3 7/6 10PL12 7/~ 85A3 8/- EISOCC 8/- | EL4299 PCC8S  6/6 UB4| 6/6 w77 2/¢ 81181  16/- OA9 2j6
6D6 3 12A6 36 90AG 676 E180F 17/6 | ELS8! 8/~ PCC88 99 UBC4l 8/6 W8IM 6/~ | BA102 9/- OAl0  8/6

MATCHED TRANSISTOR SETS 1—OC44 and 2—0OC45 8/6; 1—OC8ID and 2—0C8! 7/6; 1—OC82D and 2~—OC82 8/6: Sct of three—~OC83 (GET118/119)8/6; LP1S package (AC113, AC 54, AC137.
AAT20) 10/6: Posiage 6d. per set. $.T.C. 1 watt Zever diodes. 2-4v: 2-7v; 3.0v: 36v: 4-3v: (3v: [5v: 16v: 1Bv, All 3/6d. each.

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF'ABOVE GOODS LOOSE OR BOXED, BUT MUST BE NEW

ELECTROLYTICS. Can types: 8x 8mfd/S500v 7/8: 8x 16mfd/500v 7/9; 16mfd/S00v 8/=; 16x 16mfd/500v $/9; 16x 16x 16mfd/275v 7/—; 16x 32mId/450v 9/9; 16mfd/600v 18/9; 32mfd/
500v 8/=; 32x 32mfd/350v 8/9; 32x 32mfd/450v 5/9; 50x S0m1d/275v 8/6; 50x 50m1d/350v 5/8; 50 50x 50m1d/350v 12/3; 60x 250mtd/275v 9/8: 64x 100mtd/450v 21/=; 64x 120mfd/350v
8/8; 100 200mfd/275v 8/; 100x 200mtd/350v 10/6; 100x 200% 60m fd/300v 18/8; 100x 300x 100x 16m1d/275v 24/8; 100x 400mid/275v 23/~; 100x 400x 16mfd/275v 23/3: 100mtd/100v
5/8: 200mfd/350v 12/3; 200x 200x 100mtd/350v 27/8; 300x 300m1id/300v I1/§. 500mfd/100v 12/6. 1000mtd/50v $/8: 1000mtd/ 100y 18/-; 10000mfd/30v 29/6.

Tubular types: 1mid/15v 2/3; 1mtd/25v 2/-; 1mid/500v 2/8; 2mtd/15v 2/3; 2mid/150v 2/3; 2mid/500v 2/8; 4mld/|5v 2/3; 4m1d/150v 2/3; 4m1a/500v ¥/=; 5mfd/15v 2/3; Smid/50v 2/—;
8mfa/15v 2/3; 8mtd/150v 2/3; 8mfd/450v 1/9; Bmtd/500v 3/6; 8x 8mid/450v 2/8; 8x 16mfd/450v 3/-; 10mfd/15v /3; 10mtd/S0v 2/3; 16mtd/15v 2/3; 16mfd/450v 2/8; 16m1d/500v 4/8;
16 18m1d/450v 3/8; 25m1d/15v /3; 25mid/25v 1/8; 25mid/50v 2/8; 32mid/15v 2/3; 32mtd/350v 3/—; 32mtd/450v 3/8; 32x 32mtd/350v 4/8; 50mtd/15v 2/8; S0mid/25v 1/8; 50mfd/50v
1/8; 50m1d/350v §/-; 64mid/450v 9/8; 100mtd/15v ll|. 100mM/25v 1Il' ‘00mfd/50v 1/8; 100mfd/450v 10/9; 250mfd/25v 2/-; 250mtd/50v 8/=; 500mfd/25v §/=; 500m?!d/50v 8/-; 1000mid/
12v 2/8; 1000m{d/25v 7/8; 1000mtd/50v $/8; 2000mfd/. 10/-; 2000

SAVE POSTAL COSTS. CASH AND CARRY CALLERS WELCOME!

Terms of business—Cash with order only. Post/Packing 6d. per item. Orders over £5 post free. No C.O.D. Any parcel insured against damage in iransit for 6d. extra per order. Hours of business, ‘
Mon.—Fri. 900 10 530 p.m. Sais. 900 10 | p.m. Complete list of modern and obselcte vaives, resistors. condensers. transformers. efc.. with terms of business 10d. Please enquire for any item not
listed with S.A.E. Please note that no enquiries can be answered unless a S.A.E. is enclosed for reply.
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A diagram of the complete amplifier together with
a suitable power supply is given in Fig. 3. The 1A
fuse (2A in the case of the 1050A model) in series
with the power supply provides adequate protection
in the event of a short-circuit of the loudspeaker
terminals. The units themselves are capable of with-
standing a short-circuit of the output terminals for
5 seconds under all operating conditions and so the
fuse will blow before any damage is done. The metal
housing in which the amplifier is mounted provides
sufficient heat dissipation and in addition it can be
directly bolted to the chassis or case without the
need for insulating washers as it is electrically in-
sulated from the ic. itself. The 1020A measures
approx. 3-15in.X 1'8in. and the 1050A 3-9in.X I1-6in.
approx. overall.

™

$1 — 1020A
© (Top view)

D1
1234567

Mains
input

—-ve
Fig. 3: Circuit of suitable power supply

Two very attractive features of the units are their
frequency response, 20Hz. to 30kHz., and harmonic
distortion of less than 0-5Y at the full output power
levels and with a signal to noise ratio of greater
than 90dB. they should fill the requirements of the
most discerning hi-fi enthusiast. One slight disad-
vantage however, especially if the units are to be
put to mobile use is the rather high operating volt-
age required but even here idling current has been
reduced to a mere 30mA which ensures economical
battery operation.

% components list

Capacitors :

C1 4000uF 60V (70V for 1050A)
C2 2000uF 30V (40V for 1050A)

Miscellaneous :

D1-4 60V 1A (70V 2A for 1050A)

(Henry's Radio Type RS32AF)

T1 Transformer (Henry's Radio Type MT104AT)

IC Type SI-1020A or SI-1050A

(Photain Controls Ltd., Randalls Road, Leather-
head, Surrey) !

The signal input levels required for various power
outputs can be derived from Fig. 2.

At the present state of the art, these are the most
powerful ic.’s available and provide the obvious
answer to anyone requiring a rugged and miniature
audio power amplifier.

NEXT MONTH: The RCA 3052 ic., comprising
four separate amplifiers, will be reviewed. It is
ideal for use ahead of the SI-1020A or SI-1050A
amplifier reviewed above. ]

THE

MW corLumn

ATt

been the best for several years. Especially

noticeable were the number of Far East
stations logged in the afternoons—China on 940.
1000, 1230 and 1290kHz, Taiwan on 750 and 1200,
Ryukyu islands on 1178 and 1360, South Korea on
1190. Calcutta 1130kHz was a regular for several
weeks. Near East stations logged were Bagdad 760,
Teheran 895 and 1325, Kabul 1280, Kuwait 1345
and at night the Indians—Rajkot 1070 and Jabalpur
1180. North American DX was almost unbroken all
winter. The writer started the year with a fine log-
ging of KOMO Seartle on 1000kHz from 0740 to
0800 Hrs GMT on the 2nd January. Earlier the
same morning WVOV Huntsville Alabama on the
same frequency was heard doing an equipment test
at 0630. Other DX includes CBF Montreal 690kHz,
a Newfoundiand relay station on 740, WJR Detroir
760, WWL New Orleans on 870, CBM Montreal
940, WCFL Chicago 1000, CFRB 1010 in Toronto,
KMOX St. Louis on 1120, WBT Charlotte North
Carolina 1110, WOAI 1200 in San Antonio Texas.
Some of the best North American DX occurs in
the spring and autumn. Stations that have been
logged in this country are KOMO 1000kHz in
Seattle, KING 1090 also in Seattle, KNX 1070 Loy
Angeles, KEX 1190 Portland Oregon, KFBK 1530
in Sacramento, California.

The Caribbean area is often heard well at this
time of year. After midnight, look for CMGN
720kHz Radio Rebelde in Colon, Cuba, St. Vincent
in the Windward Islands on 705, Port Maria, Jamaica,
on 750 with the call JBC, ZFY Radio Demerara,
Georgetown, Guyana, 760, ZBVI Roadtown, Tor-
tola, British Virgin Islands on 780, PJB Trans World
Radio Bonaire Netherlunds Antilles on 800 (an easy
one), 4VEC ‘Lu Voix Evangelique’ 830kHz Cap
Haitien, Huiti in French and English, Radio Belize,
British Honduras on 834, Radio Caribbean 840
Castries, St. Lucia in English and French, Radio
Antilles 930 in Montserrat, Leeward Islands in
French and English, TIFC ‘The Lighthouse of the
Caribbean’ 1075kHz in Spanish and English, WBMJ
1190kHz in San Juan Puerto Rico with pop music
and English announcements, PJD2 ‘The Gospel
Voice of the Eastern Caribbean’ 1295kHz in Si.
Maartin, Netherlands Antilles in Dutch and English.
A new station is Radio Anguilla on 1505kHz with
a power of 500 watts.

The new 1000kW station at Beida, Libya, is now
on the air on 1124kHz and has been heard in North
America. Another powerful North African is Azila/
Morocco on 209kHz on the Long Waves. This
station is the only African on this band and it can
be heard in Spanish, French and English as well
as in Arabic. The Spanish station audible at sunset
on 1140 is ECS!1 Radio Centro Madrid which has
moved from 1394kHz. Another member of the same
network is ECS13, La Voz de Ciudad Real, cur-
rently on 1145kHz.

CONDITIONS on the band this winter have

CHARLES MOLLOY
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ireless

ractically

commentary by

HENRY

DO not know Mr. Matthews.

And he knows Henry only by

the odd effusions he occasion-
ally picks up in this column. Odd.
it would seem, is hardly a strong
enough term. My informant is
Mrs. Matthews, whose bus-top
confidences to Mrs. Henry sparked
off the idea for this month’s
contribution.

You see, Mr. Matthews is one
of our unsung electronic heroes—
a radio enthusiast, an avid con-
structor, a lonely wielder. of the
soldering iron who does not
believe in flaunting his merits
abroad. In the privacy of his own
two-up, two-downer, he struggles
with the intricacies of transistor
testers, knocks up a record player
for his younger daughter. modi-
fies the family radio set and will
one day provide his doted-on
grandson with a personal com-
munications receiver.

Henry would never have heard
of him if it were not for his dis-
tressing tendency to drop hot
solder on the tufted living-room
carpet. One can almost hear the
whoops of commiseration as the
-two ladies swopped horror stories.

‘It's just the same in our house!
Once he gets his nose into that
book, and spreads his wires all
over the floor, there’s no stopping
him.

That book, as you will have
guessed, is Practical Wireless,
which, if the ladies get the eman-
cipation they are militating for

"My informant is Mrs. Matthews"
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and rule our lives in deadly
earnest, will soon join the Fahren-
heit 451 list of banned, subver-
sive literature. And what will
Henry do then, poor thing?

Well, I'll tell you what he may
do. He may join Mr. Matthews
and others of like bent in the
formation of a radio-dabblers
underground movement. One of
the basic rules is that members
shall have suffered at least a
single eviction from what they
thought was going to be a snug
den, to a draughty corner of the
potting shed or equivalent.

The ladies, bless them, just do
not understand. Poor Mr.
Matthews, I am told, has suffered
the final indignity of having his
precious equipment jocularly dis-
missed as ‘toys’. He is ‘permitted’
to play at set hours, in carefully
circumscribed places, so long as
he does not make too much noise.
That he still manages to derive
a great deal of fun from his hobby
is as much a tribute to his sense
of humour and tolerance as to
the well-known attraction of the
electron. A few spots of solder
on the Cyril Lord are a small
price to pay for such peace of
mind that our hobby can give—
and, after all, flourishing pliers
and tin-snips does not drag us
away from the family hearth.
That is surely a plus-point.
madam?

Reading this, Mr. Matthews
will realise T am joking—having
mastered the initial shock of my
intrusion into his privacy. Indeed,
I would not have known about
him at all—though he, apparent-
ly, hasthe advantage of me—were
it not for his wife’s very obvious
pride in her lord and master’s
prowess,

The fact that a chap can string
two wires together and make an
invisible power give voice smacks
something of witchcraft and we
all know how superstitious the
hausfrau can be.

Mrs. Henry, for example, has
little regard for my prowess as a

"Programmed to yell ‘don’t touch me!

gardener. She prefers to remem-
ber the time I uprooted a corner
of dormant ‘busy-lizzie' in the
belief I was ridding the world of
convolvulus rather than the bird-
activated pea-protector that very
nearly was successful. Only the
switching time of an OC71 was
the best we could do in those
days ...

But the communications corner
of my den still scares her. In this
last refuge, from which I am still
winkled when the approach of
visitors demands 1 turn it back
into the spare bedroom, I can
at least be sure of some isolation.
1 believe my advantage stems from
the time Joe and | were experi-
menting with an intriguing—and
probably quite illegal—voice-
operated CQ switch, and Mrs. H.
was interrupted in the middle of
a private tidying-up session by
the clicking of relays and a dis-
embodied Joe asking: ‘Hallo
there, are we together?”

It would not be much trouble
for Mr. Matthews and me to
collaborate in the design of a
series of proximity switches that
could activate a solenoid-switched
tape recorder programmed to yell
‘Don’t touch me!” loud and clear.
Now thar would be a toy worth
having. Even better than that
electronic shoehorn (bootstrapped
circuit, of course) that young
Bob has promised to make me.



DISCOSOUND

D) 30L PSYCHEDELIC
LIGHT CONTROL UNIT

s B T B

DISCOSOUND 7 L i
announce a New range 3 channei light control unit that handies up to 1,000 waus per
of high quality modular pre-amps, and ~J 5 channel, Separate bass, middic and treble controls for full frequency
main amplifiers which offer a wide range of facilitics to suit all separation.

types of applications.

Model Pre-4. This is a four channel fully mixabie pre-amp, with
separate trebie, bass and master volume controls, and is completely
self powered. All four inputs are by standard jack socket on the
front panel with the addition of énputs 3 and 4 being duplicated
on the back panel, with two paralleled outputs also featured for
versatility in use.

Completely built and tested.

PRICE £37.10.0 inc. P. & P. '

D) 70S INTEGRATED
MIXER-AMPLIFIER

Soccification:

Inputs. Vol. 1. 10 mv at 50k Ohms Other
Vol. 2. 10 mv at 50k Ohms 1!moedanoes
Vol. 3. 50 mv at 500k Ohms | can be made
Vol. 4. 50 mv at 500k Ohms J to special order.

Frequency Response: 30—20,000 HZ 2 3db.
Signal/Noise Ratio: —65db.

Bass: continuously variable 20db. at 100 HZ.

Treble: continuously variable 20db. at 10 KHZ.
Output: variable up to 1 voit RMS at 25k Ohms.
Size: front panel 124 X 54 cut out required 114 X 44.

SOLIDATVCD vo

Completely built and tested. -

PRICE £18.0.0 inc. P, & P.

DISCOSOUND 70
MAIN AMPLIFIER

This ia a 70 watts RMS (8 Ohms) High Fidelity power Amplifler
which utilises all silicon transistots of modular construction and
features, full automatic overload protection against short or open
circuits. The High output is ideally suited for discotheques, groups,
clubs, etc.. or anywhere where reliability and quality are required.
This unit is the companion model for use with our control pre-amp
Discosound PRE-4, or can be used with any other high quality pre-
amp control unit.

One of the finest units available on the market today, regardiess of
price. The front end of the unit consists of a four channel mixer
with separate inputs and volume controls, plus a scparate bass.
treble and master volume control. One of the main features of this
remarkable amplifier is its claborate protection against short and
open circuit and we can guarantee that it is virtuaily indestructable.
Allied to- this is its very high power output, a frequency response
that is superb, and distortion that is well below 19 even at full
output, The unit is suitable for use with discotheques. groups.
P.A., clubsetc., or anywhere that high quality high outputis required.

SPECIFICATION |

Power output 70 watts R.M.S, & 1db at 8 ohms
Frequency response 30-20,000 HZ 3 3db.

Signal/noise ratio  Better than —65db at full output,
Harmonic distortion Less than 1% at full output.

!nputs; : % -RA& gomvvat Stl)k ohm;.

i P - mV at | meg ohm.

Specification: 50 or 600 ohm mic Inputs can be ordered at extra cost to special

Power Output: 70 watts RMS into 8 Ohms. grder. . " (361 BOARTEk GO

.20 ass ontinuously variable al
Frequen?y Lesoonae, 20=520:000 H’; +82db. Treble  Continuously variable 20db at 10KHZ
Harmonic distortion: less than 0.5% at 70 watts RMS. Size 15%in x Sin x 6in.

Input Impedance and Sensitivity: 700 myv at 20-30k Ohms.

Size: 77 x 9" X ¢
Completely built and tested on stecl Chassis.

PRICE £30.0.0 inc. P. & P.

PRICE £55.0.0 inc. P. & P.

Also available DJ105S 30 watt P.A. Amplifier. Similar specifica-
tion to above.

PRICE £35.0.0 inc. P. & P.

For full details of these and all Discosound Products write direct to:—

DISCOSOUND, 122 BALLS POND ROAD, LONDON, N.1. Tel: 01-254 5779

Full money back guarantee if returned within 10 days.
All Discosound Products are guaranteed for 12 months.
Demonstrations given at any time.




RADIO GONSTRUGTOR

“DISCOVERY" - BEGINNER'S
RECEIVER |

P

s

Written especially for the beginner, this 2-vaive,
4-stage design - ECC83, ECL82 - has an Integral
power supply (BY100 silicon rectifier) and fea—
tures a grounded-grid input stage. An efficient
reaction circuit with absence of “‘dead spots™
is a feature of the design. Coverage is from 30
to 1.7MHz (approx), also the medium wave-band.

FREE

A four-page art paper cut-out colour supp-
{ement featuring Workshop Plans, Circuit,
Point-to-Point Wiring Diagram and Testing
Tables for this receiver.

PLUS
SPECIAL WORKSHOP
EQUIPMENT OFFER

OTHER CONSTRUCTIONAL PROJECTS
DATA SHEET 36 :

*

THE

RADIO CONSTRUGTOR
ON SALE NOW 3/-

Copies may also be obtained direct from the
Publishers—3s. 6d. including postage.
Published by:
DATA PUBLICATIONS LTD.,
57 MAIDA VALE, LONDON, W.9.
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SUPPORTING FEATURES ]

TRANSISTORS etc SILICON DIODE Midget Electrolytic
' RECTIFIERS Conds. Wire Ends
BY 100 800 piv 210 | At 6d. each i
] ] e
ACI07 3j- | OC35 9= 3\0\93;3.:2:3 Faa e f 5:; 150 vol
ACI126 2~ | OC44 Y- 1200 piv 4~ 640ul 25 volt
AF115 3~ | ocas 2 | Six Amp Serkes o
iv s

AFIl6 3~ | OC70 33 | BYZ13 300 b /6 lad z,.'r"h e
AFN7 29 | OCTH 2= | ByZ11 900 piv P P Afon
BFYI8 46 | OCT2 22 | BYZI0 1200 piv S/6 8uF 12 volt
BFYS5I 4- | OC13 2/9 | Mullard Stack FW 16pF 16 volt
GETII3 %6 | OCTS 2j2 | Bridge 0uF 10 volt
OAS 1/6 | OC8I 2/~ | 12A 100 piv 39/6 (3/-) 100xF 6 volt
0A9 18 | OCSID  2i- | THYRISTORS 125uF dicolt
0A47 19 | OC82D  2/3 | §amp serles At 1/~ each
0ABI ys | ocuo -y J00el 18 164F 250 volt
0ASS /6| OCI69 36 | 3000 we | S0F 10 vot
ocy 66 | OCIT0 26 | 400 piv 12~ :ggug g ;g::
0c2s 6~ | OCI7L 22 | 800piv 8- | j005F h
0C26 76 | 0C202 4/6 | 10 amp serles 320uF 10 volt
ocas 86 | TK2C  Us fgov;v 1%

100 amp series prices avail- 2000 MFD. 30V 5/6
Crystal Diodes—6 for 2/6 (7d.) able on request. (500 MFD. 30V 4/6

Additional Transistors—AF147 and AF150, 24V. Larger envelope, 4 leads, collective current
10mA, gain 70—4/~ cach. AF149—gain 225—4/6 cach.
Also 8uF 350V /2, 25uF 25V 1/3 and 30uF 50V 1/9. Other elecirolytics in current list.
Postage, Packing and Insurance all above 1/- up to 11, 12 and over charges paid.
2 GANG VAR, CONDENSER: Mod., air-spaced. 0005 ea. sec. 8/- (1/-), 3 GANG, 7/6 (1/6).
SUB-MIN. TRANSFORMER: OQutpui (32 for OCT72 etc) 2/9 (Up to six I/-).
MULTIMETER: 20.000 0/V_D.C.. 10,000 O0/V A.C. 0-5/25/50/500/IK volts D.C.
&)—IO/SOII(X)/SWIK volls A.C. @0-50pA/2-SmA/250mA D.C. @0-6K (1/6 meg 1 . @10uF-
Imf{d/Imtd. @-20 to +22dB. @Complete with test ieads and instructions. ver-load
protected 1970 model with every refinement. £4.10.0(2/6). JUNIOR MODEL a1 47/6 (2/6)- 100000 /V
described in free list.
SOLDERING IRON. Slim Mod. British High speed, 8% in., all parts replaceable, fully guaranteed
for professional, radio and general D.1.Y. use, 19/6 (1/6).
Replacements for BSR TCBLP, TC8/S and TCSLP/STEREQ:
DM.OND sTYL' COLLARO “0Q"; RONETTE BF40L.P; GARRARD GC2LP and
GCBLP; ACOS GP65/67; all at 7/6 each (1/~). ACOS GP73and GP91; BSR ST4and ST9; SONO-
T(I)NE 8TA, 9TA and 9TAHC; PHILIPS AG1306, 3060 (3063, 3066, 3301, 3302, 3304), all at
13/6 (1/-).
SAPPHIRE all the above 7/6 types only, also ACOS GP37 a1 3/3 each (I/-). ACOS GP91 at 7/6
(1/-). No other 1ypes at present, and no 78 rpm availlable i; any l)‘p:. ] .
All fitied Stiyli and Standard fittings. Mono GP67/2, 15/~.
NCK-UP c‘nTmDGls @Sterco compatible—Mono whlgch also plays Siereo
records monaurally with min. wear, GP91/SC, 31/-. @latest Stereo GP93, 24/6. @Ceramic Stereo,
top quality for expensive outfits, GP94, 386 (all 1/-).
PP3 ELIMINATOR (A.C)) 17/6 (1/6). TWO STATION TRANS, INTER-COM. Excellent baby
alarm. Instant, easy fitting with leads, plugs and battery. All you require 52/6 (3/-).
TRANSISTORISED AMPLIFIERS, 3 watt, 9V operation, 48/6 (1/6); 7% watt, 6 trans. 24V
opcration 67/6 (2/6).
Exira High Torque MINI-MOTOR, 4% 1o 12V, 1% X “gin. §/= (1/2). 9,000 r.p.m.
SUBSTITUTION BOXES. Capaci 25/6 (1/6). Resi 32/6 (1/6). Both full range and
complete. Full details in list.
TEST PRODS: Flexible, unbreakable 24in, Red and Black leads. thin 4% in. prods, 1%in. plugs 4/¢
(1/-). CROC. CLIPS: Plated with screw, or with red/black handles, é4. each, 8/~ doz. (1/-).
Finest quality British Mylar. STANDARD: 5in, 600f1. 7/3. $3%in.
chonm"ﬁ TAPE 830ft 8/9, 7in. 1200ft. 11/3. LONG PLAY 5in. 900f1. 10/-, 5%in.
1200 ft. 11/3, Tin. 18000fr. 18/=(1/3 reel). Still the finest quality and value obtainable.
MICROPHONES—CRYSTAL, MIC9I, Desk, 16/3; MIC45, curved hand grip 17/6; Stick 60"
28/3; Stick *39'" 26/6 (1/6 each type). Cream plastic hand 1ype 7/6, or with “*strut’* stand, switch
and 2 leads with 2-5 and 3-$ plugs 12/6 (/3). Lapel (or hand) with clip €/6 (1/-). Machined metal
tapered stick type with neck cord and adaplor to fit standard (loor stands, 28/~ (1/6). DYNAMIC:
Cream hand/table 15/6 (1/6). MS10 30K{2 . 3%4 x Tgin. with Base. Adaptor 37/6 (2/6). MS11, similar
but fined on flexible Swan neck to switch-fitted base 43/6 (2)6). DN (60, uni-directional ball-type all
metal, for hand or stand use at new low price of £3.13.6 (1/6). =
CARDIOID DYNAMIC OMNI-DIRECTIONAL: Two highly successful mikes “'SQUARE"" 208,
£5.10.0. "BALL" type, 209, with SOK/600 ohms imp., £5.17.6 (elther type 5/-). Fuil details in tist.
MICROPHONE INSERTS: Diameter 1-75in. or 0-9in., either size 8/6 (1/-).
SPEAKERS: 12in. round, fitted Tweeter, 6W, 3 or 1500 (stale which), 37/6 (3/6); or for stereo,
80/~ per pair (charges paid); 2% in. 3(} 6/6 (1/-). 6x 4 heavy duty 302 14/ (3/6) or for Stereo 34/6
pair {charges paid). Limitcd quantity powerful 2¥4in. PM transistor replacement speaker, high
ohms, excellent $/8 (1/~). HEADPHONES: High Res. 20001} ca. carpiece 10/6 (1/6); Stereo Dyn
B-16£} 63/-(3/-). EARPIECES with icad amd min. jack plug, magnetic 1/9. Crystal 4/9 (up to 3 for
1/- on either). Siate if 2-Smm. or 3-Smm. plug required. (Crystal 3-5mm. only.)
AERIALS, Car Tvu: Telescopic, vandal proof, locks retracled, 2 keys and all fittings, 22/6 (2/6).
Motor driven, 12V, § section, complete £7.10.0 (5/-).
FOR ALL PORTABLES swnd F.M. SETS. 7-Section $%5-32in., no swivel, screw hole in base, 6/6.
10-section 6'y—47%in., no swivel, screw hole in basec. 12/6.
DISAPPEARING 8 section, swivel fixing assembly, 6%-33in. 10/~. New 6 section 5%4~25%in_,
screw hole in base, no swivel 4/~ (1/- all sizes). )
SWITCRES: Standard toggle, metal, 250V 2A. One hole fixing: SPST 2/3, SPDT 3/9, DPST 3/-,
DPDT ¥3. Siide type, Sub-min. DPDT 1/6 each. Small DPDT 3 way, centre *‘off"" 1/9. Reed
magnetic onvoff 1/9 (up to three, 1/-; Id each all additional). Rotary Switches etc. in list.
VIBRATORS: Famous makes only, 12 volt 4 pin non-synch. 4/6. 12 volt 7 pin synch. 12/6(1/-
each either type). No other types available.
MAINS NEON TESTER: Fly leads 2/~ Pocket screwdriver type 3/6. PLUGS: Std. Jack, plasiic
body 2/3. Screened 3/~. VALVE HOLDERS: B7G or B9A, Moulded &d. (all above, I/~up tothree).
CONNECTING WIRE: § coils assid. cols. each § yds. Solid Core 2/6. Flexible 3/~. Super thin for
transistor wiring etc. 3/~ (1/-ali types per Scoils). PECK-UP WIRE: Twin Super thin Flex, Screened,
Sheathed, 1/3 yd. (6d. up to 6 yds., over 6 yds. post free). TWIN MIKE CABLE: 1/3 yd. SINGLE
MIKE CABLE: 84d. yd. Both flexible, screened and sheathed. (Up to 3 yds. 8d., each additional
yard ld. extra.)
R.F. FIELD INDICATOR, $-band with antenna, monitoring crystal earpiece, visible indicator
eic. 48/6 (1/6). Details in list.
RETRACTABLE FLEXIBLE LEADS. Space saving **Curly”’, many uses in car and home
phono plug each end, &f1., 4/6; 12f1., 7/9; With phono plug one end. phono socket at other, 6ft
121t.. 8/6 (}/— cach all types).
CAR RADIO: Splendid new All-British dash-mounting radio using Mullard iransistors and circuit.
M. and L. wave. Separate speaker and baffle. Absolutely complete for + or — chassis, £11.11.8
(6/6). A huge success since introduction.
CURRENT LIST: Sent with all orders or free for s.a.e. details of cable, croc. clips and leads,
Continental din plugs for Grundig, Telefunken equipment, etc., dials, plugs and sockets, panel
meters, record player and tape recording accessories. Batlery chargers, test equipment, terminals,
‘special transistors, portable sets, more switches and other v etc., etc. This
advertisement cancels all previous ones and lists supplied prior to Feb. 28th, 1970.

ith

s,

FELSTEAD ELECTRONICS

(PW28) LONGLEY LANE, GATLEY, CHEADLE, CHESHIRE, SK8 4RE

TERMS: Cash with order only. No C.0.D. or caller service. Post. packing and insurance

charges are shown in brackets after ail items. Regret orders under 5/- plus carriage cannot be

accepted, and a minimum charge of I/~ is now made. Charges apply to G.B. und Eire only.

Overseas orders welcomed. Air or surface mail at cosi. Sent al buyer's risk. unregistered and
¥ unless itied and min. i reg. fee of 3/2 sent.

S.A.E. pleuse for all enquiries, otherwise regret cannot be replied to.
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ONTHL
NEWS FOR
DX LISTENERS

This month I have enough DX News and logs to
fill several pages so I will start with: —

Peter Giles of Wolverhampton has a Heathkit
RG-1 and a 70 foot end-fed aerial which enabled him
to send in the following log:—

11855 S. Arabia in English from 0430 to 0530
11970 R. Lebanon in English from 0230 to 0300
15105 WIBS in English (weak signal), 1945 to 2130
17705 Havana, Cuba in English from 2010 to 2138
17920 UAR in English from 1315 to 1430.

N. G. Pope of Chesterfield also heard the Saudi
Arabian station in English on 11855 but at the earlier

time of 1716-1730.

Mr. Pope also mentions that the Voice of Denmark

will continue to broadcast in Danish in accordance

with the following schedule:-—
On (5165 at 0730-0815, 0945-0950, 1i30-1155,
1200-1245, 1330-1345, 1400-1445, 1730-1815, 1830-

1915 and 2100-2145 also on 9520 from 0100-0145.

The station will only answer letters and reports

which are written in Danish.

Mr. T. R. Gibbs of Swindon sent me his log
which included: Radio Portugal on 17895 and 21495

at 1350-1415: Radio Australia on 9570 at 2100-2130
and All India Radio on 7215, 11775 and 15435 at
2200-2230.

Michael R. Preston of London, NW11 used his
HMYV Domestic and 12 metre wire to send in one of

the best logs this month:—

9540. R. Lubumbashi, Katanga, Congo in French

at 2200

9605 Athens at 1832
11925 Tashkent at 1400.
Michael also mentions that Radio Finland now

uses 11755 instead of 11805 in all transmissions in-

cluding English from 1800-1830 which is also on 9550
and 15185. Another news item from Michael says
that Radio New Zealand plans to increase its power

from 7-5 to 20kW.

Robert Hanstock of Sheffield sent me the English
schedule of Radio Belgrade which reads: —
1530-1600 on 9620, 11735 and 15240:; 1830-1900

on 6100 and 2000-2030 on 7200 and 9620.

Another good log came from Mr. R. Ellis of

Stroud with his Hammarlund receiver and 49 metre

‘V* dipole : —

7250 Vilnius, Lithuania from 2230 to 2300

11855 S. Arabia, good signal from 1830 to 1900
15150 Radio Kuwait, 55455 from 1600-1615
15180 ETLF in English sign on at 1600

15255 HCIB, Ecuador, 54343 from 1900 to 1915
17750 Karachi, Pakistan, 44344 from 1500 to 1511
17850 Bucharest, Rumania, 44233 from 1315 to

1330.

Kevin Goulding of Bath informs me that the

Times _ Frequencies
in GMT in kHz

THE BROADCAST BANDS
Malcolm Connah

World Radio-TV Handbook Co. Ltd. (see December
1969 issue) has changed its address to: Sgliljevej 44.
2650 Hvidovre, Denmark.

Africa

Sierra Leone: The latest schedule from Radio
Sierra Leone indicates that all transmissions are on
the frequency of 3316 (10kW) and the hours of
broadcasting are: 0600-0930, 1245-1330 and 1545-
2300 Monday to Friday; 0600-1000 and 1200-2330
on Saturday and 0600-2230 on Sunday.

South Africa: Radio RSA continues to broadcast
in English to the U.K. from 1756 to .1850 on 15250
and 21480 but has dropped the frequency of 17795.
Asia

Nepal: Radio Nepal signs on at 0120 on 7105 and
11970 and also at 1220 on 7165 and 11970, the power
used is 5 or 100kW.

Mongolia: According to a new programme
schedule from Radio Ulan Bator the station now
broadcasts in English from 1220 to 1250 on 15445
and 17785 and also from 2200 to 2230 on 9540 and
11860.

Qatar: Radio Qatar is now using the new frequen-
cies of 5150, 6135, 9550, 9770 and 11710. This should
make reception easier as the station used to be on
the very crowded channel of 9570 only.

South Vietnam: Radio Vietnam in Hue broadcasts
in Vietnamese on 9667 until sign off at 1500, this
station is not listed in the World Radio-TV hand-
book.

Oceania

Australia: Radio Australia has a new broadcast in
English for the Pacific area on 15140 from 0900 to
1400. The station is also testing the frequency of
11920 between 2000 and 205S5.

Gilbert and Ellice Islands: Radio Tarawa can be
heard on 4912-5 and the following schedule is
given: —

English and Vernaculars from 1845 to 2000 Monday
to Saturday and in English from 0700 (0630 on Sun-
day) to 0745 daily.

New Zealand: Radio New Zealand has been picked
up in England between 0700 and 0845 with fair
strength on 11780.

“Tahiti: Radio Tahiti, Papeete has been heard
around 0600 on 11825 with strong interference from
several adjacent stations.

Many thanks to all of you who sent in your logs
for the benefit of the other readers, I hope that you
will continue to do so and will be joined by many
other contributors.

73 and good DX until the next time.
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THE AMATEUR BANDS

David Gibson, G3JDG

bands. Such a mixture of logs and contradictions

that it’s difficult to decide just what is what.

One s.w.l claims that the 1f. bands have been
very good and appeared to be getting better towards
the end of the month. Another tells harrowing tales
of evenings spent listening to long slices of noise,
and at times even the arrival of a solitary European
station was enough to cause a minor celebration.

The same tale has been repeated at the other end
of the spectrum. Some have described ten metres
as an r.f. cemetery while others have praised its
service in the interests of amateur radiq Perhaps
some of us have listened at the wrong times. .

At the home QTH, the Lf. bands, forty metres and
below, have appeared reasonable. Hoards of W
stations have been heard s.s.b-ing to each other and
a number of EUs have been logged both calling
and working Oceania, although it must be confessed
that VK stations and the like could not be received
and so don’t count.

In the v.h.f. region we scooped an all-time record—
two logs received. One exponent of these frequencies
threatens to listen on seventy centimetres. Any one
doing anything with lasers yet?

P. Knisely (Surrey) informs of two more stations
now active from Anguilla, VP2EQ and VP2EM.
Owls may care to QRX on twenty and fifteen from
midnight on most nights. ‘

John Morris, G3ABG, sends details of the Worked
All Britain award. Interesting to note that there are
certificates for s.w.s. Interested enthusiasts, and
sheepskin hunters, should drop John a line at 24
Walhouse Street, Cannock, Staffs.

P. Flatman (Suffolk), NCXI100 plus PR30 pre-
selector, admits to plundering 80. The swag includes:
CNSHD, EA6BG, OHONC (Aaland Is.), VEIIE,
VOIFG, W2HBW, 4X4GYV, all s.s.b.

Pearls of wisdom from Pat Johnson regarding the
where and when on 80. For W/VE/VO, any time
after 2300 up until 0800. Best DX frequencies are
3790 and 3-80MHz. Pat advises to QRX for LASKG
or ON4UN and listen to their QSOs. He also
reckons that the best EU DXers seem to favour a
half-wave vertical with ground radials. So if you
can plant a 130 odd feet of vertical in your back
yard, you're in business. Pat used an Eagle RX60,
PR30, a.t.u. and 35ft end fed running N/S, or a
70ft wire running N/E-S/W for s.s.b. sigs from:
CNS8MN, EASIK, HK3WO, KIKTH, K2ADY,
K3UZE, K4JY, LXIGP, OA8V, OJOMR (Market
Reef, between Aaland Is. and Sweden), OY2Z,
TA3RF, UW9AF, VEIBU, VE3AYS, VOICC,
VS6DO, WICF, W3AGM, WJ40KL, WSWIB,
WB2LWH/VP9, YV4UA, 4S7PB.

J. Jackson (Leeds), TCS13, a.t.u. plus “wire in the
lIoft” detected 80 metre s.s.b. from: CNSMN, CR4BC,
HK3WO, KV4FZ, OJPMR, TA3RF, UWYAF,
VEIAUC, VE2MY, VE3HIJ, VOICV, VP2V],
WAIAIM/P/VO2, WIFZ, W2PV, W4AQW, WSIOU,
YV4UA. He also logged YT30V, a special Yugo-
slavian station.

Stephen Champion (Herts) has an R1155 with a
60ft end fed. He claims that 80 is packed with EUs
but that the DX is there for the patient. Stephen’s

946

IT has been one of those months on the amateur

best were HK3WO and VK3IMV.

Tom Maxwell (Lanarkshire) CR70A and 18ft end
fed had a long, lingering lugfull on fifteen and
twenty, Rewards incude: CN8MN, CR6IS, CT2AK,
EA3JE, ITITTH, KV4FZ, LXIBA, OK4PI/MM,
PY4AS, PYS8OL, TF2WLM, TIZICC, UBY9KAG,
UNIKAM, VE3GKH, VO09]]J, VP2AA, VR6GX,
YV4WT, ZB2BV, ZP5CF, ZS6AJS, 3V8AL, 6Y5GB,
8RI1U, 9K2CM, all on 20 s.s.b.

David Robbins (Warwick), CR70A, 60ft of mains
cable “looped vertically up to 20ft.” (The Electricity
Board shall hear of this!) The following procession
passed through the hoop on 15 ssb.. CNSHD,
CNSHL, CR4BB, CT2AT, HCIMG, ISILIO,
JX3DH, KP4RK, KV4FZ, OJOMR, PY4AKR,
TF2WKI, TF3HS, TU2BB, VP2AA, W6-QI, YDK,
YWQ, ZFN, FDR, HGU, ZB2BY, ZL3JC, ZS6BRK,
4X4AX, 4X4FC, 4Z4HG, 9HIBL, 9Q5SN, 9X5SP.

N. Richardson (Bucks) CR70A, PR30, 30ft end fed
at 18ft, queries RA3BCF claiming to be in Moscow.
His best on ten metres s.s.b. were: CR6LX, KV4AD,
UV3DN and ZS6HR.

John Moore (Leicester) is eavesdropping on two
metres. A home brew (good lad) G3BKQ fe.t.
convertor into a CR100/2 tuning 24-9-269MHz is
fed with a 6-element Yagi indoors. (What happens
when you want to have a bath, OM?) Signals bearing
the a.m. label received from: G3GJY, G3JXN,
G3PYG/A (near Sheffield), G8CB, G8BPO, G8BRT/P
(near Sheffield), G8BYW/P (Derbyshire). Two inde-
pendent squeaks of s.s.b. heard from G3CCH and
G6NB.

“Tell Glyn Richards he isn’t the only 2 metre fan
in G.B.”, says L. Coombes who lives in Cwmbran.
(I don’t know either, it’s certainly not near St.
Albans.) Listening on an Interceptor 1880 raised:
G3YRN, G8AFA, GS8DCK, GW3IE, GWSNF,
GWS8CCA. The antenna is an inverted L about 75ft
long.

quite an active month for contest enthusiasts.
March 7-8th BERU contest; 7-8th ARRL phone
contest; 21-22nd ARRL c.w. contest; April 5th 80
metre QRP contest.

A special one on March 28-19th April is the
IARC propagation research contest, which is a phone
only one. Don’t forget that it’s nearly mobile rally
time. The first in my diary is the North Midlands
Rally on 19th April. Listen for a talk-in station at
all these rallies on topband. For the c.w. types,
National Field Day this year will be on the 6-7th
of June. Just time to get a bit of practice in on
the key.

BINDERS AND INDEX

Don'tletyour copies of PRACTICAL WIRELESS become
torn and dirty: hard-cover binders are available at 14s. 6d.
from:
BINDING SECTION,
IPC MAGAZINES, LTD.,
SOUTHAMPTON STREET,
LONDON, W.C.2,

Indexes to Vol. 43, 1967-8, are also available at 1s. 6d.

These prices include post and packing.




MONO TRANSlSTDR AMPLIFIER
HSL.700 f

A really high
fidelity mon-
aural amplifier
with perform-
ance character-
istics 10 suit
the most dis-
criminating
listener.
6 transistor
circuit with
integrated
pre-am-
plifier assem- -
bied on special prin-
ted sub panel. AD161-AD162
operating in symmetrical complementary pair. Qutput
transformer coupled to 3 ohm and 15 ohm speaker
sockets. Standard phono input sockets. Full wave
bridge rectifier power supply for AC mains 200-240v.
Controls: Bass, Treble, Volume/on/off. Function
selector for PUL, PU2, Tape, Radio. The HSL.700
is strongly constructed on rigid stect chassis bronze
hammer enamel finish. size 9% * 5 x 4}in. high.
Sensitivity: PUL-50m/v. 56K input impedance.
PU2-110m/v.'} meg input impedance.
Tape—110m/v, | meg input impedance.
Radio—110m/v, | meg input impedance.
Output power measured at 1Kc—6.2 watts RMS into 3
ohms. 5.8 watts RMS into IS ohm. Overali frequency
response 30 ¢/s-i8 Kc/s: Continuously variable tone
controls: Bass, +8db to—12db at 100c/s. Treble.
4 10db to—10db at 10Kc/s. The HSL.700 has been
designed for true high fidelity reproduction from

SPECIAL OFFER!!

Your opportunity to acquire a frst class HI-FI
LOUDSPEAKER SYSTEM at an cxtremely
moderate price!

Belm(fully mldc teak finish enclosure with most
nmnctlve Tygan front. Size 16}~ high x 104" wide X
deep. Fitted with E.M.I, Ceramic Magaoet
13" > 8" bass unit, two H.F. tweeter units and
crossover, Power handling 10 warts, Available
3 or 15 obm impedance,
8 GNS

OUR PRICE WHILE
LIMITED STOCKS LAST Carriage 10/~

TRANSISTOR STEREO 8 + 8 MK 1l

Now using Silicon Transistors in first five stages on cach
channel resulting in even lower noise level with improved
sensitivity. A really first<class Hi-Fi Stereo Amplifier
Kit. Uses 14 transistors m\;lnx 8§ watts push pull output

DE LUXE STEREO AMPLIFIER

Using
heavy duty
fully isola-
ted mains
transform-
er with full
wave recti-
fication
giving ade-
quate
smoothing
with negli-
gible hum.
ECL86 Tricde' Pentodes.

tine

Vaive
1 x EZ80 as full wave rectifier. Two dual potentiometers
are provided for bass and trebie control, giving bass and

up:—2 ¥

treble boost and cut. A dual volume control is used.
Balance of the left und right hand channels can be

per channel (16W. mono) p. with
Bass, Treble and Volume controls. Suitabie for use
with Ceramic or Crystal cartridges. Qutput stage for any
speakers from 3 to 15 ohms. Compact design, all parts
supplicd including drilled metal work. Cir-Kit board,
attractive front pancl, knobs, wire, solder, nuts, bolts—
no extras to buy. Simpic step by step instructions
enable any constructor to build an amplifier to be
proud of. Brief ification: Freq. & 3dB.
20-20,000 ¢/s. Bass boost approx, to +12dB, Treble cut
pprox 10 —~ 16dB. Negative feedback lSdB over main
mp. Power requirements 25V at .6 &

PRICES AMPLIFIER KIT lIO 10, 0 POWER PACK
KIT £3,0.0;: CABI ET!... Post Free.

Also available STEREO 10+ 10. As above but 10 watts

per channet. PRICES: AMPLIFIER KIT £12; POWER
PACK KIT £3.10.0.

Circuit diagram, construction details and parts list
(free with kit) 1/6 (S.A.E.).

Radio Tuner. Gramophone deck and Tape
preamp. Supplicd ready built and tested, Complele with
knobs, fro

panel, long spindtes (can be cut 2o suit your housing
reqmremems) full circuit diagram and operating instruc-

£7-1 9-6 P. & P. 7/6.

LOUDSPEAKER BARGAINS
Sh\ 3 ohm 16/~. P. 3.7 % 4m. 3 ohm 21/-,
& P. 4/-. 10 X 6in. 3 ohm 27/6.P. & P. 6/-. EM.L
x 5 in.3 ohm with high flux magnet 26/-. P, & P. 4/-.
134 x 8in. 3 oh wuh hllh ﬂux ceramic magnet
‘2/— (IS ohm 45/-), in,
3 or IS ohm with two mbulll lweelers and crossover
network 4 gns. P.
BRAND NEW. 12in, 15w. H/D Speakers, 3 or 15 ohms.
Current production by well-known British maker. Now
wuh Hmux ceramic ferrobar magnet assembly £5.10.0.
P. &P.7/6 Gultar models: 25w, £6.0.0, 15w, £8.0.0.
E.M.I. 3in. HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Avmlable in 3 or 8 ohms 15/- each:
15 ohms 18/6 cach. P. 2/6.
12in. **RA" TWIN CONE LOUDSPEAKER 10 watts
pcak handling. 3 or 15 ohm 37/6. P. & P. 6/-.
JS HM SPF I(E

tio
Our Speclal
Price

34in. 14/, P ;7 X 4in. a/-.
80 HM MOVING COIL SPEAKERS
High Flux Magnet. 2iin. dia. 12/~ cach. P. & P. 1/6.

BALANCED ARMATURE EARPHONE
Approx 70 ohm impedance. Can bc used as
sensitive mike or speaker. ONLY 3/6. P. & P. |/6
CRYSTAL MIKES, leh II‘I,‘ID for desk or hand use.

High sensitivity. 18/6. P

HIGH IMPEDANCE CRYSTAL STICK MIKES.
OUR PRICE 21/-. P. & P.

HIGH IMPEDANCE DYNAMIC STICK MIKES.
High sensitivity. 39/6. P. & P. 2/6.

PYE MICROSWITCHES S/P. C/O.
acuon Rating ZSOV AC at § amvs

X 3 % %in.4/-each.P. & P. 1/- T more post free).
HONEYWELL MICROSWITCHES 5/P. C/O.
Push button action. Rating 250v. AC at 15 amps
Size approx. 13 x 3 > din. 5§/~ each. P. & P. 1/-
(6 or more post free).

ultra

Lever rolier
Size approx.

TELESCOPIC AERIALS WITH SWIVEL JOINT. l

Can be angled and rotated in any direction. 12 section

Officiat stockists of all
PEAK SOUND HI-FI EQUIPMENT
including the

P.W. DOUBLE 12 STEREO AMPLIFIER as
featured in Practical Wireless April, May and
June issues.

Component pack as specified. Total cost £23,5.6
Pius P. & P. 11/-. (Excluding metalwork, knobs,
plugs and sockets and fuses).

SPECIAL PURCHASE!

E.M.1, 4-SPEED PLAYER

\ Heavy 84in. metal turntable.
Low futter performance 200/
250v. shaded motor (90v. tap).
Complete  with latest  type
lightweight pick-up arm and

mono tridge _with t/o )(ylu
:;7; LP/78. ONLY 63/-. P. & P.

QUALITY RECORD PLAYER AMPLIFIER M]
A top quality record player amplifter employing heavy
duty double wound mains transformer, ECC83, EL84,
‘EZ80 valves. Separate Bass, Treble and Volume
controls. Compleic with output transformer matched
for 3 ohm speaker. Size 7in. widexiin deepx 6m high.
Ready bum lnﬂ tested. PRICE 78/-.

ALSO AVAILABLE mounted on board wuh oulpul
transformer and wnkcr ready to fit into cabinet below.
PRICE 97/6. P 776.

DELUXE OUALITY PORTABLE R/P CABINET
MKIL Uncut motor board size 144 % 12in. clearance
2in. below. Siin. above. Will take above ampiifier and
any B. ot GARRARD changer or_Single
Player (except AT60 and SP25). Slze 18 » 15 x Bin.
PRICE 79/6. P. & P. 9/6.

3-VALVE AUDIO
AMPLIFIER HA34 MK IL
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready buill on
plated heavy gauge meul
chassis, size 74" w. X 4" d.
e—=c=A 41" h. lncorporales ECC83

l{ EL84, EZ80 valves. Heavy
duty, doubie wound mains
transformer and output trans-
2 former 1 ohm

Heavy Chrome. Extends from 7in. to npprox 56 in.
Maximum diameter in. 10/~ cach. P. & P. 1/6. 6
section Lacquered Brass. Extends from 6in. to 2291n
approx. Maximum diameter }in. §/- cach. P. & P. 1/-.

BRAND NEW MULTI-RATIO MAINS TRANS-
FORMERS. Giving 13 alternatives. Primary: 0-210-
240v. Secondary combinations 0-5-10~15-20-25-30-
35-40-60v. half wave at 1 amp. or 10-0-10, 20-0-20.
30-0-30v. at 2 amps fuil wave. Size 3in. long X 3}in,
wide x 3in. deep. Price 32/6. P. & P. 6/-.

MAI|NS TRANSFORMER. For (ransistor

SUDD ics

Pri. 200/240v. Sec. 9-0-9 a1 500 mA. 11/-. P. & P. 2
Pri. 200/240v. Scc. 12-0-12 at | amp. 14/6. P
Pri. 200/240v. Sec. 10-0--10 at 2 amp. 27/6. P. &
IZI%M l;:ul;u;y 200-220-240v. Sec. 21.5v. at 500mA
BRAND NEW! PARMEKO MAINS TRANSFOR-
MERS. Primary 110v-250v. Secondary 330-0-330v.
100mA and 6.3v. at 2 amps, 6.3vat 2 amps and 6.3v. at
1 nmp Conservatively rated. Fully impregnated
i reen. Suitable for vertical or drop
lhroush moumting. Overall size 4% X >< Min,
Weight 81b. Limited number only at 37/6, ¥ P. 8/-.
HIGH GRADE

power

spcaker. Separate volume control and now with
improved wide range tone controls giving bass and
treble lift and cut. Negative feedback line. Output 4¢
watts. Front panel can be delached and leads extended
for remote of C with knobs,
valves, etc., wired and tested for only, £4.15.0. P. & P. 6,

d by means of a separate ‘Balance’ control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per
channel (8 walts mono) into 3 ohm speakers. Full
necgative i 11 circuit,
allows high volume Ievels to be used with negligible
dl!loﬂlo’l Supplied complete with knobs, chassis size
117w x 4*d. Oversll height including valves 5”. Ready
bulll lnd tested to a high standard. PRICE 8 gms,
4-SPEED RECORD PLAVER BA‘GAINS

Mains models. Al brand mew in maker's packing,
B.S.R. UA2S with latest momo compatidble cart. !6 19.6
Al plus Carriage and Packing 6/6

LATEST GARRARD MODELS, All types available
1025, 2025, SP25. 3000. AT60 etc. Send S.AE. for

Illen Prices!

PLINTH UNITS cut out for Garrard Models, 1025,
2025, 2000, 3000 AT60. SP25. With transparent plastic
cover. OUR PRICE S gns. compiete. P. & P. 8/6.

SONOTONE 2539 High output Sterco Cartridge,
T/O stylus for Sterco/LP/78. Complete with universal
mounting bracket. Lul Price 48/7.
OUR PRICE 28/—. P. & P. 1/6.

TONE 9TAHC commluble Siereo Cartridge
i d stylus 80/-. P, & P. 2/,
ST RONETTE T/O STEREO/COMI’ATIBLE
IRIDGE for EPILP/Stereo/78 32/6.P. & P.
LST T/O ONO
R

RON| COMPATIBLE
DGE for playmz EPILP/78 mono or siereo
records on mono equipment. Only 30/-. P. & P.

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER I(IT

Type TAl
® Peak output
in excess of 14
watt
[ ] All standard
British compo-.
nents.
@ Built on
printed circuit
panel size 6 x 3in.
@ Gencrous size Driver and Ovotput Transformers.
® Output transformer tapped for 3 ohm and {3 ohm
speakers. @ Transistors (GET114 or S1 Mullard
AC128D and maiched pair of AC128 o/p). @ 9 volt
operation. ® Everything supplied, wire, battery clips,
solder. etc. @ Comprehensive easy to follow instruc-
tions and cnrcun diagram 2/6 (Free with Kit). All parts
sold separs
SPECIAL PRICE 45/-. P. & P. }/-.
Also ready built and tested. 52, & P. 3/-.
HARVERSON'S SUPER MONG AMPLIFIER
A super quality gram amplifier using & double wound
mains transformer, EZ80 rectjfier and ECL82 triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms. Output approx, 3.5 watts.
Volume and tone controls. Chassis size only 7in. wide
X 3in. deep X 6in. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with vaives and good quality output transformer.
FEW ONL
OUR CK BOTTOM ss P &P
BAR(JAIN PRICE - 6/-

10/14 WATT HI-FI
AMPLIFIER KIT ¢

A stylishly finished

HSL “FOUR™ AMPLIFIER KIT, Similar in appear-
ance to HA34 above but employs entirely different and
d circuitry. C set of parts, etc. 79/6.

P. & P. 6/-.

BRAND NEW TRANSISTOR BARGAINS. GET 15

(Maiched Pair) 15/- Vl5/10|7 10/-; OC71 §/~: OC76

6/—: AF117 3/6; 2G339 (NPN) 3/-.

Set of Mutlard 6 transmors 0C44, 2—0C45, AC128D
matched pair AC128 25/-; ORP1Z Cadmium Suiphide

Cells 10/6. All post free.

VYNAIR AND REXINE SPEAKER AND CABINET

FABRICS. Approx. 54in. wide. Usually 35/- yard.

OUR PRICE 15/ per yard length. P. & P. 2/6 (min.

one yd.). 5.A.E. for samples.

POWERFUL COMPACT Motor for 6-9v. Battery

operation approx. 25 mA. Made originally for ‘‘Staar”
and " Greencoat™ record player decks. Built in constant

COPPER LAMINATE BOARDS
8% 6 x 7 in. FIVE for 10/-. P. & P. 2/~.

speed device. Ideal for models etc. Overall size approx,
14 X 1. 7/6 cach. P. & P. 1/6 (3 or morc Post Free).

with an output of |
14 watts from '\
EL84s in push-pull.
Super _reproduction
of both music and
speech, with negli
gible hum. Separaic
inputs for mike and
gram allow records
and announcements
to follow each other.

Fully shrouded section wound output transformer to

match 3-155 speaker and 2 independent volume
comrols md separate base and treble controls are pro-
vided g good lift and cut, Valve linc-up 2 ELB4s,
ECC83 EFBG and EZ80 rectifier. Simple instruction
booklet 2/6 (Free wnh parts). All parts sold separately.
ONLY £7.9.6. P. & P. 8/6. Also available ready bu

and tested complete with std. input sockets, £9.
P. & P. 8/6.

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

A few minutes from South Wimble-
don Tube Station.

HARVERSON SURPLUS CO. LTD.
170 HiGH ST., MERTON, LONDON, S.W.19
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

T

el.: 01-540 3985

(Please write clear/y)
PLEASE TE:

CHARGES ouonsn APPLY
TO UK, ONL

ONLY, & P
OVERSFAS ORDERS CHAIIG-
ED EXTRA, -
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for fast, easy,
reliable soldering

Contains 5 cores of non-corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux

FRANCIS

OF WOOD GREEN

o ) 5 CORE ° v SOLDER‘I required.
where the cost of HI-FI comes down SAVEITALLOY | THIN GAUGE

HAVING TROUBLE GETTING THE
@i ([ €5 RIGHT PLUG?

ESSENTIAL FOR
soldering smail components
- and thin wires. High tin
content, low
melting point,
60/40 alloy, 170ft.
22 gauge on
ptastic reel.
Recommended

;Sﬁ retail price 15/-

COPPER BIT WEAR.
Ecomically packed for
general electrical
and electronic
soldering. 75ft.
18 gauge on
Il plastic reel.

§ Recommended
retail price 15/-

Pack 1076 Pin Din 5 . Afd.
Pack 108 3 Pin Din g .. 3/8d.
Pack 135 1~ Jack .. . g

Pack 130 }” Jack Stereo

Pack 103 Loudspeaker Plug
Pack 100 Phono Plug ..

Pack 230 3 pin Socket .
Pack 236 § pin Socket .. oo
Pack 234 Loudspeaker Socket .. 3
Special express delivery service 6d. per unit postage.
Send S.A.E. for complete list of plugs, sockets,

drive belts, ready-made leads stc.

{ E.M.) 20W MATCHED
SPEAKER SET 305

‘} recommended £42.10.0 A RANGE OF ' INVALUABLE FOR STRIPPING
l our, £6.19.6 SOLDERS IN HANDY | FLEX, THE NEW AUTOMATIC
plus 7/6 post, packing. DISPENSERS. OPENING Bi1B WIRE STRIPPER

13.5” x 8.125% eliptical AND CUTTER, easily

woofer coupled to a i

conlx'lal'ly mounted REF. ALLOY SWG a:iju;tagle for all
GARRARD SP25 Mark Il 3.125” high frequency standar

; ; i choke and condenser diameters. Plastic

Single record playing unit. dividing network. The 4A  60/40 18 3+ ers. 114
Features include cue and pause high  fre- } 1 N covered handles
and automatic pick-up return and quency unit 5|,l“95 can also be used
switch off. has a critically curved ugtra- Savbit 18 3/-*
£11.9 & Pplus 10i- cone and also uses tod) L as wire cutter.

o ¥V carriage a high flux ceramic 15 600 22 4/e i\ Recommended
Wired with mains cable and 5it. magnet. 4 /= b retail price 8[8
twin screened stereo cable, ALSO *Recommended Price }

5 pin plug. 10/6 extra. E.M.l| 450 SPEAKER
APT5 Complete with base and our 65/_ plus 7/6
cover £25 plus 15]- extra. price carclage

;h From Electrical and Hardware shops. If unobtainable, write tu:
Multicore Solders Ltd., Hemel Hempstead, Herts.

95/- | — 4

PLINTH AND COVER unbeatable value
Suitable for AT60; SP25; 3000;
2500; 500. Superb finish.
Spindle can be left in position
with cover on. Cover of natural

smoke tint perspex. plus 10/- p.p - =
Algo available for AP75; SL89; ’
e SL75 £6.17.6 plus 10/- carr . L)
SERTTA | — YOUR CAREER in
AMOND STYLI CLEANER i

all at
8TA 8TA STAHC
GP91 ST4 ST9

EV26 GCB ! sl;'ach

8 e 0o 1 L3 RADIO &

Removes de-

posits  from

the recording head with

a non-abrasive polishing action. Flts
Il t e ders and H

a
playback units

COUNTDOWN
SPEAKER

teak cabinet

£ l 2 insurance

& carr. 7/6
A speaker of
outstanding spe-
clfications and
technical merlt.
Solld teak cabinet size: 14” x 10”
x 6”. Originally deslgned for use
with our Countdown  stereo
budget syatem but now available
separately.

. . SONOTONE CARTRIDGES
. ] (Fltted dlamond styll)
Ceramic. (list price

82/-)
Sensitivity: 8TA /
-80mV 9TAHC 55mV/ 47 6
~  cm/sec rms minimum _ plus
at 45+ at 1,000Hz measured 2/6p.&P.
on Decca SXL2057
RONETTE 105 STEREQ CARTRIDGE

Saphire (78) Diamond (LP) /_ 2/8
ded price £3.15.0. p&p

ARENA F210 AMPLIFIER plus 10/~
Normally £38.15.0. Our price £28
A smart purpose bullt and decor styled ali-
round plifi tructed
in accordance with the Arana modular system.
ARENA F211 Tuner, Sterec Decoded tuner avail-

carriage

al/stereo

MAGNETIC (Diamond styli)
$A(‘RTRII|)GE£‘Our price
odays value £6. _
Stylus replace- 95/
ment Is simple plus
and can be car- 2/6p&p
ried out without removing
the cartridge. Fully guar-

anteed.

able at £38 plus 10/- p. & p.

T hy
finast portable tape
recarder in the world"’.

J. J. FRANCIS

(WOOD GREEN) LTD
123 ALEXANDRA ROAD, HORNSEY,

LONDON, N.8.

948

Tel: 01-888 1662

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians’ Certifi-
cates); the Grad. Brit. LE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms ; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest defails will be gladly sent without any obligation.

To: British National Radio School, Reading, Berks.
Please send FREE BROCHURE to

INAME .....ivoniues sumise s an s rsssans e r e ssasataseaaadeneesaonannns Block
ADDRESS .. eveemette e ey aene e ien e e +. Caps.
..................... R OO P £ 1.1

170

BRITISH NATIONAL RADID _SCHOOL




LAST MONTH THE PARAMETERS OF
F.E.T'S WERE DISCUSSED TOGETHER
WITH A TESTER SUITABLE FOR
DETERMINING THESE. THE SECOND
PART DESCRIBES A NUMBER OF
CIRCUITS USING F.E.T'S.

F.E.T. CASCADE WITH TRANSISTOR
AS A PRE-AMP FOR CRYSTAL OR
CERAMIC PICK-UP

A very useful combination that presents a high input
impedance and low output impedance suitable for
cl):ther transistor stages and provides gain is shown in

ig. 7.

The output transistor is set at a collector current of
0-SmA if the output is at plus 8V and R1 + R2 is
16kQ. As it is a feedback amplifier, putting in a signal
of 0-1V means that for the circuit to be satisfied,
0-1V must be fed back to the source from R2. 1If 0-1V
occurs across R2, then the current change must be
0-1/R2, and to the voltage across Rl + R2 must be
0-1/R2 x (Rl + R2); so this voltage, which is the

) Rl 4+ R :
output voltage, will be —Tltz_g times the input voltage,

or in the other words the gain is -—lT:Z—R—% ceea (4D
Gain = w = 20

0-68
Taking a typical MPF103 with a Vp of 3V at a bias of
2-5V, 1p will be about 100uA. Ipss will be about 3mA.
Thus from (3)
2 % %3
& = -—%—3( f - 2—3§)= 0-34mA/V

The output impedahce will be much lower than in
Fig. 6 because the g, is multiplied by the transistor
gain, say times 50.

input 2N3819
—

MPF103

e

Fig. 7: A high input impedanceflow output impedance preamplifier.

M FET's AND THEIR USES

T.SNOWBALL

R 15000 15000
out T I +(15x 0-34 x 50) 250
And input impedance is of course 2-2MQ.

At 0-5mA Ic for the output transistor plus the 0-lmA
through the f.e.t. only 0-4V is produced across the
680Q resistor, so the rest of the f.e.t. bias of 2-5V must
be made up by a source resistor in the f.e.t. This is 2:1V
at 100uA i.e.. approximately 22kQ which must be
by-passed by a capacitor to prevent negative feedback.
The 100sA drain current must not be allowed to go
into the transistor base, which with a gain of 50 will
only need about 10uA. This gives a value of drain
resistor equal to 6-:8kQ but this may need adjustment
to set the output voltage at approximately 8V.

Hi-Fi- TONE CONTROL

Figure 8 shows a Hi-Fi tone control circuit which
gives up to +15dB of bass and treble control. It is a
big improvement over ordinary circuits because most
of the capacitors are a tenth of the normal value, these
being the most bulky items and so a much smaller unit
is possible.

Once again an N-channel f.e.t. is used, source bias is
chosen to set the f.e.t. at a low value of Ip to allow a
high drain resistor for good gain. At present N-channel
f.e.t.’s are the most common and cheapest. For instance,
taking a Newmarket type NKTO0213 with a typical Vp
of 1V and Ipgs of 0-4mA, if we bias it at 1004A from
equation (2)

Y = 1<0(1 - O

04
V b 05
- Reource = 1;25 =5 = 47ka

If the supply voltage is 12V and we let the drain
9
voltage be 3V then Ry = o1 = 82k
Then from (3)

Al (l - 9-2) 0-4mA/V

- 600

) 05V

8m -~ 1 1
Bass Odl % RL
1OOK ™M 330k I l 1
| [ S———
Output
5kp 5kp:
o0 150k
1—' |-1 120k
input - ¥
R
-L 3kp f T o
Treble ¥ 500k W
A Z3

Fig. 8: A hi-fi lone conlrol—see texl.
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So gain from (7) = 0-4 x 82 = 33

This figure of 33 is the inherent gain of the stage but
the feedback tone controls reduce this to a low level at
middle frequencies and the gain is used to give the
treble and bass boost.

F.E.T. VOLTMETER

If f.e.t.’s are used to drive a meter, then a voltmeter
with a very high input impedance will result.

Far instance, Fig. 9 shows a voltmeter with 20MQ
input impedance on all ranges, using a 100zA meter.
In this circuit the tester should be used to get two
f.e.t.’s matched so that, at the drain current used, the
gate bias is within 10 per cent.

Using a 9V battery and a potential divider which sets
the gate of the right hand f.e.t. at +3V with respect to
the negative terminal of the battery, is the starting point
of design.

If ImA is chosen as a useful operating current, then
measuring Vgs on typical Motorola MPF103’s will
give a bias of about 1V, Thus the sources should sit at
about +4V. With the zero set pot. at its mid-position
of 2-5kQ, then to make 1mA flow the fixed source
resistor must be 1-5kQ.

Probe A
- +ov
= /
6:6M
-t[_
2:4M —
'
660Kk . ov?
13
ézmk ]
240k ] :
66k 1
4k
2 —_ B ov

1000V T
10k

Fig. 9: F.E.T. voltmeter circuil.

These sums shown here are to enable the constructor
to redesign the circuit should he not have f.e.t.’s of
similar ratings.

Setting-up procedure consists of adjusting the set pot.
for zero meter reading with the scale pot. set at zero
resistance.

Then apply a known test voltage on the correct range
and adjust the scale pot. to correct meter reading; this
is a pre-set adjustment and should not require changing
again.

This meter drifts very little with temperature, time
or battery voltage down to about 6V, due to the long
tailed pair circuit configuration.

In passing it should be mentioned that due to the
high impedances involved, pick-up can be troublesome
and it is suggested that a metal box be used for con-
struction and a screened lead for the probe.

SENSITIVE F.E.T. MILLIVOLTMETER

If the constructor does not wish to use a sensitive
100u4A meter or requires greater sensitivity, then the
addition of two transistors as amplifiers will allow the
use of a ImA meter with a sensitivity of 30mV f.s.d.

950
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Figure 10 shows such a circuit with an input im-
pedance fixed only by the input attenuator, which can
be as high as SOMQ.

‘The circuit will be recognised as a doubling up of
Fig. 7 with some extra complications.

The meter used is made up to 1002 resistance, which
means that 100mYV is required to give f.s.d. The 2-7kQ
and 1-5kQ resistors give a gain of 2-8 times but the
shunt of 18kQ and the gain set pot. means this can be
increased and set accurately to times 3-3 so the input
signal required for f.s.d. is only 30mV,

This sensitivity can be reduced to read any higher
voltage in a similar manner to the earlier circuit. But in
order to reduce the effects of amplifier drift, it is recom-
mended that the first set of range switching to say 1V,
is carried out by inserting series resistors in the meter
circuits. The test meter runs from three 9V batteries and
consumes about 6-5mA. The f.e.t.’s can be selected on
the meter for matched Vgg at an Ip of 1mA. The lower
fe.t. is used as a constant current source for the
amplifier. If the voltage on the drain of an f.e.t. is
varied, then the current through it will not vary by
more than a few per cent, as long as the voltage is
greater than Vp. In this case the tester is used to select
an f.e.t. with an Ipgs equal to 6mA and it is put in the
circuit with Vgg = 0, or simply gate and source strapped
together, so now variations of battery voltage will not
change the current fed to the amplifier. Should it prove
difficult to get an f.e.t. with the correct Ipgs, then select
one with greater than 6mA and insert a source resistor
as calculated from Fig. 5a to give an Ip of 6mA.

The transistors should be silicon types but are not
critical as regards frequency response.

LoV
Fig. 10: Circuit for a sensitive f.e.l. voltmeler.

TAPE PRE-AMPLIFIER

In replaying tapes, the aim of the amplifier is to
present a high impedance at least ten times the head
reactance and if possible, upon switching on, not



Fig. 11: Tape preamplifier equalised for 3% i.p.s. The transistor should
be shown as a 2N2926.

introduce any capacitor charging currents or d.c. into
the head circuit, because these will cause noise to be
impressed on the tape.

Most normal transistor circuits inevitably do cause
charging currents to flow, however they can be made
high impedance enough with some trouble; but an
f.e.t. pre-amplifier gets around all these troubles. The
tape head can be fed directly into the gate, and so no
capacitors are involved; also the high input impedance
is unquestioned.

Figure 11 shows a circuit with 120uS equalisation for
normal 3%in. recorded tapes.

+27d8|-

Rising at 6 dB /octave

+3d8

—3dB8

Fig. 12: The equalisation curve used in Fig. 11.

The f.e.t. is run at an Ip of 0-5mA and Rg is calcu-
jated from the tester measured characteristics as in
Fig. 5a. The 2-7kQ and 1009 resistors give a medium to
high frequency gain of 27 times, while the capacitor in
series with the 2-7kQ gives the low frequency rising
characzteristic as needed for tape replay, as shown in
Fig. 12.

The time constant should be 120xS for normal 3%in.
tapes, so with the 2-7kQ resistor

CR = 120 x 10-¢

120
6= sy AF SONE

The rest of the voltages and currents as calculated
are all shown on the circuit diagram.

MAGNETIC PICK-UP PRE-AMPLIFIER

Shown in Fig. 13 is a pre-amp for a high fidelity
magnetic pick-up cartridge.

- 1 Fi2v
12k 82k 2N2926
0-5mA 5 L EBY
MPF103 7 ‘
2N3819 60pA
+0:6 2N2926
+ 106V
2 fros,,
27K 25% 120k 150k [Output
27k
47k 3
b 620k 47K 017
o
Magnetic] 4705 47kp 15kp 1 842k
pickup T

Fig. 13: Preamplifier for a hi-fi magnetic pick-up cartridge.

Here the f.e.t. is used to present a very high input
impedance and then a resistor is put across the input
to match the pick-up in use. Otherwise with a normal
transistor c¢ircuit one would have to design a high
input impedance, say 100kQ circuit and then put a
resistor in parallel to bring it down to the correct
value; this would be all right if the input impedance
could be relied upon to stay constant over the audio
band and also be constant from unit to unit despite
transistor variations; however the f.e.t. overcomes all
these problems. _

The f.e.t. is biased at 0-5SmA as previously discussed,
followed by a grounded emitter stage to give some more
gain, and an emitter follower to provide low output
impedance and to drive the equalisation components
which feed back into the source to give the correct piay
characteristics. The transistor pair are coupled together
in a d.c. feedback configuration with the a.c. signal
removed by the 1uF capacitor.

The circuit gives a gain of 100 at 1kHz with an
outpat swing of about 2V r.m.s., enough to fully drive
any normal power amplifier, response is within +1dB
of the RIAA characteristic from 20Hz to 20kHz.
Output impedance is less than 1kQ.

Design voltages and currents are shown on the circuit
diagram.

The previous notes should now have given a good
idea of how to use f.e.t.’s to their best advantage, but we
finish now with the warning that they are, especially
m.o.s.f.e.t.’s, rather fragile as regards stray voltages in
handling, and it is recommended that plug-in sockets
be used whenever possible and leave the f.e.t.’s out of
circuit whenever soldering. [ |

ARE YOU BUILDING THE P.T.V.
SINGLE - STANDARD RECEIVER?

Y Latest Mullard 20in tube

Y Stabilised e.h.t.

Y Flywheel sync.

Y Noise-cancelled sync. separator
Y Clamped black level

Y Isolated chassis

FULL CONSTRUCTIONAL DETAILS STARTING
IN THE MARCH ISSUE OF

PRACTICAL TELEVISION

ON SALE NOW
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conductor material determines the number of

electrons and ‘holes’ (spaces left in the struc-
ture by departed electrons) available for electric
conduction. Therefore the resistance of the material
depends on temperature. A thermistor is a component
consisting simply. of two leads joined by a piece of
suitable semiconductor material. The instrument to
be described measures the temperature-dependent
resistance of a thermistor designed specifically for
thermometer use and displays the corresponding
temperature on a meter. The electric thermometer
possesses several features which make it more versa-
tile than the ordinary mercury- or alcohol-in-glass
types, viz:

(i) The temperature-sensitive thermistor is con-
nected to the measuring instrument by ordinary
twin flex and may be almost any distance from it.
This makes the thermometer suitable for many re-
mote temperature sensing applications.

(ii) A meter scale is generally easier to read than
the engravings on a glass thermometer.

THE temperature .of a piece of intrinsic semi-

Electric thermometer

[ 50 ) Yoot
N Bat; . o off @ Temp
lag ® )
e
s
i

Pen cap used to
protect thermistor

Araidite
cement

Araldite
cement

Twin flex

Thermistor

Sieeving

Bailpoint pen case

Fig. 1: (top) panel layout (bottom} probe construction
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AN ELECTRIC

THERMOMETEA

C.R.BRADLEY

(iii) The piece of semiconductor material in the
specified thermistor is roughly the size of a pinhead.
This means that the thermistor has a small heat
capacity and can follow a rapidly changing tempera-
ture, and that temperature readings can be taken
without delay.

(iv) The thermistor is small enough for insertion
in many otherwise inaccessible places, although it
is rather fragile.

THERMISTOR

The thermistor specified is a Mullard Varite
VA3705 which has a miniature glass bead construc-
tion. For general use it can be mounted in a holder
made from a hexagonal shape ballpoint pen (‘BIC’)
case (Fig. 1.). The pen cap is used to protect the
fragile ‘business end’ of the thermistor when not in
use. Twin flex is connected to the thermistor leads
as shown using plastic sleeving to insulate them.
This must be done carefully as the leads are fragile.
Individual thermistors vary somewhat, but average
values of resistance for the VA3705 are: 6:8k{l at
25°C. (77°F.), 700 at 90°C. (194°F.) i.e: resistance
decreases with increasing temperature. )

CIRCUIT

The circuit of the thermometer is shown in Fig.2.
B! and B2 are two small dry cells connected in
series to give about 3 volts. Current passes through
current limiting resistor R1 and through zener diode
D. The zener diode operates in its reverse break-
down condition so that the voltage drop across it is
virtually constant (2-4 volts). This ensures the voltage
supply to the thermistor is constant in spite of battery
wear. The current passing through the thermistor is

R1 1001
—=g—a %T?-l
A" Vzre D1 .
2 3:3kQ 2:4V -
B2 K R2 < Thermistor
oft_patt| 0—-1mA 238 70
1.6V O tast|_ .y o 2!“21:5 VA370%
S/ b
/  Temp / R3 VR1
- _/ 15k 5kl

Fig. 2: Circuit of thermometer



measured by meter M which can be directly cali-
brated in temperature. VRI1 is part of the current
limiting resistance in series with the thermistor and
is preset to give full scale meter deflection (1mA)
at 90°C. (194°F.). When S is in the BATT TEST
position, the battery voltages under load can be
checked on the meter. The dissipation constant of
the VA3705 is about 1mW/°C which means that the
heating effect of the current passed through it will
not introduce an inaccuracy greater than +1°C.

CONSTRUCTION

The instrument can be constructed in any con-
venient cabinet and the few components wired direct.
The front panel carries rotary switch S, insulated
terminals T1 and T2 and 1mA moving coil meter
M, which can be any cheap surplus meter, as large
as possible for easy reading. VR1 is mounted inside
the cabinet as it only has to be set once; it can be
any type of potentiometer, a salvaged volume con-
trol from a defunct transistor radio will suffice. The
author made a simple holder for the two Ul12 cells
(Bl and B2) from a matchbox, a scrap of metal and
two drawing pins (Figs. 3a, 3b).

o=\

= 4

= U2

-

+ -+ u12

Matchbox

Piece ot metal

Drawlng pins

Fig. 3b.: Battery holder

CALIBRATION

The instrument is easily - calibrated using an
ordinary mercury thermometer. With VRI set to
maximum resistance, connect the probe to T1 and
T2 and place it in water heated to exactly 90°C.
(194°F.) as measured with the mercury thermometer.
Adjust VR1 for ImA deflection and use a dab of
glue or wax to fix it in this position. Now place the
probe in water, cooled to exactly 20°C. (68°F.) and
note the meter reading. Now plot these two readings

on a graph (Fig. 4). As the temperature coefficient
of the thermistor is linear between these two limits,
the two plots have only to be joined by a straight
line to provide a complete calibration graph. If a
clinical thermometer is available it can be used to
provide a third calibration point at 36:7°C. (98°F.).

1- ol—

0-51-

Meter reading méA

= 1 . .
20 50 90

Probe temperature °C
Fig. 4. Construction of graph
% components list
Resistors: ?

R1 10Q $W 10%

R2 2.2k Q $W 10%
R3 1.5k Q W 10%
R4 3-3k Q W 10%

D 2-4V 1W zener diode

M 1mA f.s.d. moving coil meter
VR1 5k Q pre-set pot.

S Two-pole three-way rotary switch
B1, B2 Ever Ready U12 cells
Thermistor Mullard VA3705

The graph can be used to calibrate the meter scale
directly, if desired. Open the meter unit carefully
and away from dust to avoid damage to the move-
ment. A piece of paper suitably calibrated in degrees
centigrade and/or fahrenheit is then slipped under
the needle and glued in place. Mark the scale with a
green area above 0-80mA. When the needle fails to
reach this area on BATT TEST, the batteries
should be replaced. If the thermistor is damaged
and has to be replaced, the temperature calibration
must be repeated.

USE

The instrument is now complete and will continue
to give accurate measurements provided the thermis-
tor temperature does not pass outside the range
20°C. (68°F.) to 90°C. (194°F.). The author’s
original use for the instrument was measuring
transistor heat sink temperatures. Merely touching
the probe tip to the heat sink was found to give
fairly accurate readings. Overall accuracy of the
instrument is better than +1-5°C. if a good thermo-
meter is used for calibration. The procedures for
converting degrees fahrenheit to centigrade and the
reverse are as follows: To convert degrees F. to
degrees C., subtract 32 from the F. value, multiply
by 5 and divide by 9. to convert degrees C. to
degrees F., multiply by 9, divide by 5, and then add
32 to the result. Degrees Kelvin or Absolute are
degrees centigrade plus 273 degrees. ]
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PART 2

repairing the cheaper transistor radios if an

economic job is to be done. Whatever short cuts
may suggest themselves in diagnosis and repair
should be used even though these may not always
be considered to be good practice with more con-
ventional jobs.

Distortion and no-signal faults were dealt with,
but now we will consider the symptom of low
sensitivity. Almost any stage could give rise to
this, but rarely the output stage as faults here
generally produce distortion as well. Before getting
too involved though, as with other faults, always
check the battery first. Although more usually pro-
ducing distortion. many modern circuits allow the
battery voltage to fall to quite low levels before
distortion sets in, but sensitivity is bound to suffer.

A quick check can be made by detuning the set
and turning up the volume full. A fairly strong
background hiss would suggest that the audio
circuits were in order and that the trouble probably
lay in an early stage, the mixer or the first if. A
too silent background would indicate that the fault
was in the latter stages.

The most usual causes of low sensitivity are
mechanical damage, faulty transistors or mis-
alignment. Of the first, a broken ferrite rod is
perhaps the most frequent example. A visual
examination will soon reveal this. When replacing.
make sure that the diameter is the same as well as
the length.

In cases where the ferrite rod has broken free
from its mounting not only can the fine connecting
wires be broken away from the print as described
in the previous issue, but the coils themselves can
sustain damage. The long-wave coil, being layer
wound often suffers with other sharp components
digging in and penetrating several layers. This may
cause a complete open-circuit or a short-circuit of
several turns. This short can be reflected into the
medium wave windings and cause low sensitivity on
both bands.

Faulty transistors can be diagnosed by voltage
readings and shunting a replacement across the sus-
pect as described before. Some idea as to the
operation of the if. stages can be obtained by
detuning each i.f. transformer in turn. There should
be a sharp tuning peak in each case with the
possible exception of the last one which may be
damped by the detector. If it is possible to rotate
the core with very little drop in volume, then the
associated stage would appear to be faulty. Some-
times a stage may be completely inoperative yet
low-volume results can still be obtained due to stray
coupling from a preceding stage. Thus the signal
‘jumps’ the offending stage. Where a good peak is
obtained, there is unlikely to be a fault in that part
of the circuit. Restore each coil to its correct tuning
point before dealing with the next.

Coming back to the ferrite rod aerial again, the
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IN the last part we saw that speed is essential in
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aerial coils may simply be loose on the rod and
therefore out of their optimum position. Aligning
and sealing will bring back the sensitivity to normal,

Mis-alignment can come about in many ways.
Portable radios are obviously subject to more shock
and stress than others, hence there is plenty of
opportunity for coils to become loose and slip as
well as coil cores to turn. If the few quick checks we
have outlined here fail to come up with the answer,
try re-aligning. Not only may an alignment cure the
trouble, but if a circuit fault exists, aligning will
often reveal it, as something does not tune up which
should do.

Conventional alignment procedure calls for the
use of signal generator and output meter, but the
simple circuits we are dealing with here do not
require these. As we have seen, speed is all impor-
tant and it is quite possible to do an alignment in
just a few minutes without wasting time setting
up an array of equipment, by using broadcast sig-
nals and the ear. Results are little inferior to those
obtained when doing it ‘properly’, if at all.

ALIGNMENT

As with more conventional methods, the first step
is to align the i.f.’'s. A broadcast transmission should
be chosen that is weak in order to avoid a.g.c.
action, but it should be steady. One of the more
distant BBC Home services will usually serve the
purpose. Volume should be turned down to a fairly
low level as the ear is more sensimive.- to volume
changes at lower levels.

It can be assumed that the- i.f. coils ‘are.-already
near the correct i.f. frequency, or perhaps all except
one that has been affected by a fault cendition
which is now cleared. If it is suspected that all or
most of the coils are some way out, as would be the
case if the receiver had been tampered with, then
a signal generator would have to be used to align
to the correct i.f. frequency.

Normally though, the broadcast qxgna] can be
used. So starting with the last if., the cores are
tuned for maximum volume. With a weak station
there will be a background hiss due to the local
oscillator, and as this is steady, it is often easier to
listen to this for making the adjustments rather than
the programme content which of course will be
varying.

In most cases all i.f. coils wrll be peaked, but
there are some that are stagger tuned. These are
usually in the better type of receiver, and stagger
tuning is rarely if ever found in the types we are
discussing. 1f stagger tuned coils are peaked, then
instability will most likely result. The adjustments

V. CAPEL

' should be repeated, especially if it was found that

one coil was some way out of tune. )
Now we come to the oscillator. Circuits differ
widely at this point, but with the simpler portable,
differences are not so great as to affect alignment
much. Most circuits employ a single oscillator coil



' QUICK ALIGNMENT SEQUENCE FOR RADIOS
WITHOUT L.W. OSCILLATOR TRIMMER

Tune to: Adjust:

3rdi.f. transformerfor max. volume
2ndi.f.transformerformax.volume
1sti.f.transformerfor max. volume
then repeat procedure.

Weak m,w. station

Radio 2, 1,500m. Oscillator coil for compromise

Radio 3, 464m. dial setting
BBC West,206m. or | Oscillator gang trimmer for cor-
Radio 1, 247. rect dial setting

then repeat procedure

Weak l.w. station L.W. aerial coil for max, voiume

Radio 3, 464m. or
nearby weak station
BBC West 206m. or
nearby weak station

M.W. aerial coil for max. volume

Aerial gang trimmer for max.
volume then repeat procedure

QUICK ALIGNMENT SEQUENCE FOR RADIOS
WITH L.W. OSCILLATOR TRIMMER

Adjust:

Tune to: {

3rdi.f.transtormer for max.volume
2ndi.f.transformerformax.volume
1sti.f.transformerfor max. volume
then repeat procedure

| Weak m.w. station

Radio 3, 464m. Oscillator coil for correct dial
setting

BBC West,206m. or | Oscillator gang trimmer for cor-

Radio 1, 247m. rect dial setting
then repeat both procedures
BBC 2, 1,500m. L.W. Oscillator trimmer for cor-

rect dial setting

Weak l.w. station L.W. aerial coil for max. volume

BBC 3, 464m. or
nearby weak station
BBC West,206m. or
nearby weak station

M.W. aerial coil for max. volume

Aerial gang trimmer f&r max. |
volume
then repeat procedure

for both wavebands. As it stands, it works the
medium waveband, and for the long waveband an
additional capacitor is switched in. In some cases a
trimmer is switched in as well, and the allgnment
procedure depends on whether this trimmer is present
or not.

The first thing to do then, is to look for a
trimmer apart from the two appearing on the gang
tuning capacitor. Sets having a bandspread medium
waveband in addition to the normal medium wave,
will have extra trimmers in which case they will
have to be identified. This can be done by giving
each a slight tum back and forth and seeing which
band is affected. Oscillator trimmers tune sharply
whereas aerial trimmers are flat.

Going back to the straightforward two-waveband
job, if the separate long wave trimmer is present,
we start with the medium wave. Tune in a station
at the low frequency end of the scale (gang at maxi-
mum capacitance), the Third programme on 464
metres is suitable. Adjust the oscillator coil core to
bring the station to the correct point on the scale.
Now tune to the other end of the band and tune in

a suitable station, the West Home Service on 206
metres or Radio One on 247 metres. Adjust the
oscillator trimmer on the gang for correct scale
calibration. Repeat both adjustments if necessary.

Switching now to the long wave, tune in the Light
programme on 1500 metres and adjust the long
wave trimmer.

If there is no long wave trimmer, we start on the
long wave. Tune in the Light programme and adjust
the oscillator coil core to give correct scale reading.
Then we switch to the medium wave and check that
the Third programme or other station at the Lf.
end comes in the right place. If it does not, the coil
is adjusted to give a compromise between the two.
With this type of set, scale markings are not very
precise purposely. Next the h.f. end of the medium
wave is aligned using the West programme or Radio
One with the oscillator gang trimmer as in the
previous case. A check will then have to be made
on both If. end of medium wave and long wave
and a re-adjustment made if needed. In practice, it
will be found that the gang trimmer has very little
effect on the long waveband.

Finally, the aerial circuits are lined up. Weak
stations are best for this, if the ones used for
oscillator alignment are weak they can be used, but
if not, others nearby should be found. On the long
wave, all that is required is to slide the long wave
aerial coil (the largest, most likely layer wound)
along the ferrite rod for maximum volume. The
medium wave is aligned with the medium wave
aerial coil at the 1.f. end, then the aerial trimmer on
the gang capacitor is used to line up the h.f. end.
It is useful to remember that with both oscillator
and aerial circuits, induction is used to tune the Lf.
and capacitance to tune the h.f. end of a wave-
band.

All that is needed now is to seal the coils on the
rod by melting wax over them and so complete an
economical repair.
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LE]. PREANP

W.T. MORRIS B.Sc. Ph.D.

HE matching of ceramic and crystal pickups

I to transistorised amplifiers often presents a

problem to the constructor. The outputs of
these transducers, in common with those of crystal
microphones, most valve pre-amplifiers and valve
f.m. tuners, must be fed into amplifiers with input
impedances of IM{ or higher in order to achieve
good bass response and a low background noise
level. This requirement is easily met with valved
amplifiers, but not with most transistorised designs,
which have input impedances of a few kilohms only.
Remedies such as inserting a high resistance in
series with the amplifier input are generally unsatis-
factory, since most of the signal is lost, especially
the treble frequencies, and the signal to noise ratio
is usually very poor.

The achievement of high input resistances with
“ordinary” bipolar transistors, even silicon types,
demands a fairly complex circuit (see Fig. 1), and
even then noise levels can be high, particularly if
“‘cheap” transistors of doubtful origin are used.

Field Effect Transistors (f.e.t.’s) offer an ideal -

solution to this problem. They have an extremely
high input impedance and a very low noise level
when driven from a high impedance source such
as a ceramic or crystal cartridge. Also, their cost is
now low enough to make them a most attractive
proposition for the Hi-Fi enthusiast and experi-
menter. Figure 2 shows a simple circuit using an
N-<channel fe.t Note that this requires a positive
voltage supply, like an n-p-n transistor. The input
impedance is over 2MQ, as recommended by the
‘manufacturers of such cartridges as the “Deram”
9TAHC, CS90 etc. The performance of the circuit
is excellent.

The high frequency response extends into the
radio-frequency range. (A roll-off at ultrasonic fre-
quencies above 20KHz can be arranged if required
simply by adding a resistor R1 of 330kQ to 1M{} as
close as possible to the pre-amp. input). Distortion
is very low, rising to one per cent only at signal levels
of 15V to 2V r.m.s. Noise is so low as to be virtually
unmeasurable: this feature alone makes the slight
extra cost of f.e.t.’s seem worthwhile!

The output voltage of the pre-amp. is typically
nine-tenths of the input, i.e. there is a ten per cent
loss of voltage. However, it is current gain that we
require here, and this is of the order of 1,000 times.
In conjunction with the f.e.t. pre-amp.; the 300mV
maximum output of a typical valve f.m. tuner would
appeat as about 250mV into the load of 2k pro-

vided by the input of a transistor power amplifier."

In other words, the current output of the tuner,
0-3/2x10° amps., i.e. 0:154A, is amplified by the
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Fig. 1: The circuit configuration necessary for achieving a
high impedance using bipolar transistors.
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f.e.t. pre-amp. to a current of 0-25/2x10° amps,, i.e.
0-125mA, a current gain of 800 times! Without the
aid of the fe.t. pre-amp., the f.m. tuner could supply
only a few millivolts to the power amplifier; bass
frequencies would be lost, and there would probably
be a high level of background noise.

CONSTRUCTION

The pre-amp. is readily accommodated on a piece
of 0-15in. matrix “Veroboard”, 8 holes (about 1}ins.)
square. Figure 3 gives a convenient layout. Connect
the resistors first, then the capacitors, and lastly, the
fe.t. Do not shorten the leads of the transistor, and
observe the usual precaution of gripping them with
pointed-nosed pliers or crocodile clip while solder-
ing. to avoid overheating the transistor.” All connec-

R Ty
330kn SR2
(optional- SiMa
text) 1
362 1 S T
I Texas
c1 ) BF244
0-02pF R4 3
160\7 22M01 2 c2
10pF 25V
Input
:: R3 S5k *®a
3 ANy
$330k0 log
1 ve To main
amplifier
r - ol "D
! -ve
A Source Gate Drain

Texas BF244

Fig. 2. The circuil of the f.e.t. preamp.



Battery +ve

Battery —ve

and earth

— e

Output to
main amplitier

Fig. 3: The combonent layout on Veroboard.

tions to the pre-amp. can be made using the spare
row of holes at the edge of the board remote from
the f.e.t.. again, of course, completing the job quickly
to avoid overheating the components. Note that if
an f.e.t. different from the one suggested is tried in
the circuit, the base connections may not be in the
same order as given in Fig. 2, the correct con-
nections for the particular type must of course be
known with certainty if an expensive mistake is to be
avoided!

The values of the capacitors are not critical. Any
value between 0-01u4F and O-I1uF will do for CI:
miniature polyester types with voltage ratings of
100V to 400V are especially suitable. C2 should not
be less than 8uF to avoid any loss of bass: on the
other hand there is nothing to be gained by using
values above 25¢F for audio signals. A voltage
rating of 25V is adequate for C2.

POWER SUPPLY

A negative-earth power supply of 18V to 24V at
1 to 2mA is required. The exact value of the current
drain will depend on the particular fe.t., but the
circuit is designed to compensate to a large extent
for transistor variations. Two 9V batteries connected
in series can be used, and large types such as the
PP9 will have a very long life even when supplying
current to a pair of pre-amps. in a stereo set-up. If
a mains power pack is used, it must be very well
smoothed, and decoupling capacitors of 1,000xF are
recommended if the main amplifier’'s power supply
is used. (Before attempting to use the main ampli-
fier’s power pack, check that it is of the correct
polarity, ie. it musr be positive, with the negative
line earthed.)

CONNECTION AND MOUNTING

Input and output connections should be made
with screened microphone lead. the input lead being
kept short to avoid hum pick-up. The pre-amp. fits
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Fig. 4: The circuit of the attenuator necessary when high oul-
put cartridges are used. The actual value of the unmarked
resistor will depend upon the attenuation required.
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When built on a small piece of Veroboard the complete unit
is very small.

neatly into a matchbox, and an ideal mounting
position is near the tag-strip under a record-player
deck. The output lead can be up to 20ft. long, and
likewise there is no restriction on the length of the
battery leads. If hum is troublesome, it can usually
be cured by wrapping the matchbox in aluminium
cooking foil, and earthing the foil.

The circuit given in Fig. 2 will handle signals of
at least 1-5V r.ms., and will therefore accept the
outputs of low and medium-output cartridges. Some
crystal cartridges, however, give more than 250mV
per cm per sec recorded velocity (i.e. maximum outputs
of more than 2-5V r.m.s. are possible). In such cases.
an attenuator should be fitted as shown in Fig. 4.
This will be necessary only if the output of the
cartridge is quoted as being 200mV/cm/sec or more.
The use of a volume control, a I or 2M{} log.
potentiometer, across the input is also possible: if
this is done the pre-amp. must be positioned as close
to the volume control as possible to minimise loss
of treble frequencies. It is normally preferable to
place the volume control across the output of the
pre-amp., i.e. across the input of the power amplifier.
a 5 or 10kQ log. potentiometer being suitable.
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Fig. 5: An even simpler circuit for an f.e.t. preamp.

A SIMPLER CIRCUIT

The even simpler circuit of Fig. 5 can be used
with lower supply voltages, down to 6V if required.
However, the current drain varies widely according
to the particular fe.t. sample, and if the current
is found to be less than 0-7mA, the attenuator
of Fig. 4 will be necessary even with low-output
cartridges (50-80mV/cm/sec), though not with f.m.
tuners and crystal microphones. The circuit of
Fig. 5 is therefore ideal for use with these latter
sources. and has the advantage of being insensitive
to quite large amounts of ripple on the power
supply.
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PART 1

UILDING electronic circuitry can be an extremely
interesting and worthwhile past time. The
functions of many of these circuits can be explained
in simple terms, provided a basic knowledge of com-
ponent operation has been attained. More complex
circuits, however, cannot be described so precisely
and an alternative exact method must be found.
Mathematics can provide a means of describing a
circuit function, can be used to determine exactly
how a circuit will operate under all conditions and
must be used in design techniques, again, assuming
an understanding of component operation with, of
course, the availability of relevant component data.
The aim of this series is to introduce the reader to
several basic mathematical theorems and explain the
applications of these theorems to electronic circuitry.

Algebraic Manipulation

One of our aims should be to be able to predict
the operation of a circuit given any necessary manu-
facturer’s design data for the components used. A
simple example of the use of algebraic manipulation
is in the determination of the gain of a thermionic
triode amplifier stage, of which a circuit diagram and
an equivalent circuit are shown in Fig. 1.1. The equiva-
lent circuit considers the operation of the amplifier
under signal conditions. Internal resistances of the
h.t. power supply are assumed negligible compared
with other resistances in the circuit, hence the effective
signal output voltage is developed across Rp. The
value r,, or *“anode resistance” is the effective
resistance of the valve under given bias conditions,
and g, or “amplification factor,” is the ratio by which
the valve will amplify a signal applied to the grid.

AAAAA
VW

(b)

Fig. 1.1 {a) Typical amplifier circuit.
(b) Equivalent circuit.
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Quantities r, and p are supplied in manufacturer’s
data, but they can be measured. Voltage gain of
the amplifier, A, is defined as output voltage, V,,
divided by input voltage, V,, or:—

The valve is represented by a voltage generator in
the equivalent circuit, producing a voltage of uV,.
Therefore the amplifier output voltage will only be a
fraction of uV,. Considering Kirchoff’s law (explained
in detail later) which states that the sum of potentials
in a circuit is zero, then :

—V,—V, + uVy =0
or ,uV = Voarelh Vortiooomne &+ vpenssd )

This equation is obtamed from the equivalent
circuit because of the potential directions (indicated by
arrows). A simple rule is :

Follow current direction in the circuit. For all those
potential arrows opposing current flow, subtract; for
all those in the same direction as the current, add.

From Ohm’s Law

substitute equations (2) and (3) in equation (1) gives
Vg =iaTa +ia R
Because both r, and R are multlphed by i,, this
equation may be re-written as
Vg =gy +R) e )
Now, we wxsh to determine a relationship between
V, and V,.
Equatlon (3) states that V, =i, Ry and equation
(4) states that uVy = i, (r, 4+ RL)
To obtain a relationship for Vg alone, we divide
both sides of equation (4) by p to give

Vv, = '?—(i‘ff—Rﬁ ..................... o)
By dividing equation (3) by (5) the required result:
Vo iaRys

\Tg r ia (ra + Ry)
or, because the effect of i, cancels:—

Vo _mRL A (Voltage gain of the
Vg ra+ Ry amplifier)

From the above example it can be seen that algebraic
manipulation can be broken down into three parts
which are:

(1) Developing an equivalent circuit to represent
a circuit under its working conditions.

(2) Deriving equations from the equivalent circuit.
(3) Manipulating the derived quantities into the
required form.



Firstly, a familiarity with electronic components and
their principles of operation is an important factor.
Numerous text books give many standard equivalent
circuits, but a good understanding of how these are
obtained will prove to be an asset.

Secondly, the derivation of equations from an
equivalent circuit requires a knowledge of the more
ﬁommon network theorems, a précis of which is given

ere:
(1) Oum’s Law:

The voltage V, developed across a resistance R, is
directly proportional to the curient I, flowing through
that resistance. (see Fig. 1.2).

(2) KircHOFF’s Laws, of which there are two:

(A) The sum of the currents flowing into a junction
must equal the currents flowing away from it. (see
Fig. 1.3 (a) ).

(B) As before, the total sum of potentials in a circuit
is zero. (see Fig. 1.3 (b)).

v
-— V=IR
1
il‘ ;“'V“u -
R

T
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(a) (b}

Fig. 1.3: (a) Kirchoff’'slaw A.
(b) Kirchoft's Law B.

(3) METHOD OF MESH CURRENTS:
Derived from Kirchoff’s Laws but, in fact, can
provide a simpler solution to complex problems.
(4) THEVENIN'S THEOREM:
This is used for determining the current flowing in
a branch of a network and is applied in the following
manner:
(a) Make a break in the branch in question.
(b) Determine the voltage which would appear
across the break.
(c) Reduce all sources of e.m.f’s. (or voltages) to
zero and replace them by their internal resistances.
(d) Determine the impedance looking into the
break.
{e) Divide the result of (b) by the result of (d)
to give branch current. ‘
An example of the use of Thévenin’s Theorem is
given in Fig. 1.4.

Example: ) .
Determine the current iy shown in Fig. 1.4(a)

S ammmim A AAAN

| i 200 -
! Zero
10V I resistance

(]
AAAAA st

Vi

100 200

Iva

A AAAA o

Fig. 1.4: (a) Current is unknown.

Step (a)

3]
10v 100 200 T V3

AAAAA
\AAA L

Fig. 1.4: (b) Make a break in the branch.

Step (b) There is now no current in the 10Q resistor
so the voltage looking into the break is equal to V;

20 )
V3 = 30120 x 10 Volts = 5 volts.
Step (¢)
oo f g
Break “*‘203

Fig. 1.4: (c) Determine the resistance looking into the break, voltages:
reduced to zero.

Step (d)

Resistance = 10Q2 + -22-((;%;-3 = 200

Step (e)
ip = 25—(-) = } Ampere (250mA)

(5) NORTON’S THEOREM

This is similar to Thévenin’s Theorem but uses
equivalent constant current generators.

Such a list could be used to include many more
complex theorems, however, if those mentioned were
understood completely they wouid provide a good
background to enable the formation of mathematical
equations from circuitry.

Thirdly, the manipulation of equations obtained..
This may be broken down into three logical steps:—

What is the problem, or what is to be found?
Which pieces of information are required to solve
the problem?

How should the equations be manipulated to give
this information?

To demonstrate them consider the further example
of a transistor amplifier stage using the standard hybrid
parameter equivalent circuit as shown in Fig. (1.5).

Fig. 1.5 (a) Typical amplifier circuit,
(b) Equivalent clrcuit neglecting biasing resistor:

959



From the equivalent circuit which employs voltage
and current generators to represent the inherent
characteristics of the transistor, the following equations
may be derived.

, Vi=1ihe +heVg coveeviiiinn. (1)
VY, = —i, Ry, (due to current direction) . .....(2)
ip =ihge + Vohoe «oovvnnnn.. .. e (3)

Note that the units of h,. are those for conductance
or the inverse of resistance.

Suppose we wish 1o know the input resistance of the
circuit (i.e. at a frequency where capacitive components
have negligible reactance to the signal). From Ohm'’s
Law, the input resistance to the circuit is given by the
relation:

o= -

1

Equation (1) gives an equation containing both V;
and i, but V, is also present. Therefore we must
substitute other quantities to give a relation between
input resistance and other circuit constants: From
equation (2) we have

Vo = ~igRy,
and from equation (3)
io = ht‘ei = Vohoe
Substituting for i, in (2) gives
Vo = "RL (hfci +Vohoe)
S Vo (F—=Rphge) = —Rphge i
—Ry hee i ,
bl Vo, = m PRI (- 3
Substituting equation (4) in equation (1) gives
RL hfe hre i
1 + RL hoe
V=i kltebe )
RL hfe hre
1 + Ry hge
Thus giving the relationship required.

Vi == ihie =

O'I'\'f'i =T; = hje —

signal

SOUREC Fig. 1.6: Determination of true

Vi input voltage,

source
impedance

Fig. 1.6 shows the importance of being able to
determine an amplifier input resistance. All signal
sources will have an output impedance which can be
represented as a series impedance with the source.
The actual amplifier input voltage V;, will then be only
a fraction of the signal source voltage V.

Then the amplifier input voltage will be given by:

r -
\' RrT, A"

The usefulness of algebraic manipulation applied to
circuits does not end here. It is hoped, however, that
these examples have served as a good introduction and
that further articles will help give a complete picture
of how mathematics can become another tool of the
enthusiast.

TO BE CONTINUED
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OR short wave reception and personal listening,
headphones are frequently used. The output
stage of communications type and other

receivers will provide enormously more volume than
required, so that almost continuous manipulation of
the audio gain control is required. Even then, while
tuning or listening, bursts of interference, or power-
ful transmissions, can be very uncomfortable when
searching for weaker signals.

This discomfort, and the need for much adjust-
ment of the receiver volume control, can be elimi-
nated by the audio limiter circuit in Fig. 1. Audio
is taken from the usual phone outlet of the receiver.

The series resistor R1 limits power reaching the
diodes with very strong signals. The diodes conduct
to clip positive and negative audio peaks, the
residual amplitude depending largely on the diode
resistors R2 and R3. The potentiometer VR1 allows
a suitable signal level to be taken off for the phones.

The components may be wired on a small panel,
or in a box, with twin leads and a jack plug to
provide the audio input from the receiver. The
phone jack plug is inserted in a socket on the limiter.

v'vRv{v
1-2kQ1
D% D2 l
) VR12
AF in 2-5k0 i:
; R2 R3
1000, 1000

Fig. 1: Limiter for high impedance headphones.

Tune in a signal, adjust the receiver volume con-
trol until distortion commences, and turn it back
somewhat from this point. VR1 is then adjusted for
the required headphone volume. It will then be
found that headphone volume does not increase if
the receiver gain conrol is advanced, though there
is a deterioration in audio quality due to the clipping
action. For most signals the receiver volume control
can be left in a suitable middle position, giving
enough volume with weak transmissions, without
serious loss of quality on strong transmissions. The
circuit also limits some types of static and similar
interference.

Values in Fig. | were for high impedance phones.
Values could easily be modified if necessary. D1 and
D2 were GD9 or OA9] diodes. Others are suitable.

Where output is taken from an extension circuit
attached to the secondary of a speaker transformer,
and the speaker is out of use, a 10{) or similar 1-watt
resistor may be connected across the a.f. input
points, this provides some loading to reduce a.f. peak
voltages in the transformer primary. |
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Space signals

I cannot agree with Mr. R.
Hall, Cornwall that we shall not
receive signals from other planets.
We can, and do receive signals
from the planet Jupiter.

Unintelligible signals, but sig-
nals' nevertheless, which can be
picked up on any domestic re-
ceiver, which covers the 21 to 14
metres band.

Electrical or magnetic storms in
the atmosphere of Jupiter are
thought to be the cause of the
signals received.

Other rich sources are the
Crab Nebula, and the galaxy
Andromeda.

The simplest fornt of radio tele-
scope could be a television set
with directional aerial, steerable
and used when the local stations
are off the air.

For those who would like to
take up this absorbing branch of
radio, there are excellent text
books in your Jocal libraries.
giving constructional details of
receivers which are quite easy to
construct and operate, together
with details of galaxies to search,
frequencies, etc.

Who knows, some day or
night, we may receive the kind of
signals, from many light years
away, to reawaken us to revise
our whole concept of life as we
know it.—E. Furlong (Cheshire).

Points of view

After reading the letter in your
December issue from Mr. E. W.
Baigent on the “old days,” I be-
came rather dissatisfied with
putting “supplied components into
holes in a printed circuit board.”
It seems that construction today
is a rather automatic process—I
wonder how many of your readers
would ever dream of modifying
any of your circuits other than
by changing slightly the odd
capacitance or resistance value. Tt
seems that individuality is a thing
of the past—I am no exception
to this.

I find it rather harder to agree
with his other points, however.
One of the greatest and most
constantly overlooked needs in
electronics is that of standardisa-
tion, (“Practically Wireless” No.

63, December issue). In the case
of “c.p.s.,” what would that mean
to a Frenchman or a German?
Once established, the use of a
name tends to become interna-
tional and readily understandable
to many more people.

As for the new colour coding,
this is another example of inter-
national standardisation. The
colours now coming into use are
of necessity a compromise. Though
the use of red for live would have
been very desirable from our point
of view, quite a large number of
Continental firms had until re-
cently been using red for earth!
In any case, brown is not very
far removed from red, and if we
remember that on mains wires.
the only two-tone wire is the
earth, it takes very little adjust-
ment to adapt ourselves to the
new system.

The case for the Hertz is very
debatable, I agree, but the new
wiring takes into account people’s
lives, no mean commodity, in this
country and abroad; we should
be glad to have at last an accept-
able compromise, and think be-
fore we shout.—A. L. McLeish
(Durham).

What, no chips?

Much has been written on the
subject of Integrated Circuits
(Chips) and I would like to add
my own comments.

Having purchased one with the
intention of making a record
player amplifier, I was amazed at
the difficulty of setting it up. One
is obliged to experiment with
component values and to add this
and that to prevent instability.
Really, it is reminiscent of tinker-
ing with a regenerative receiver
to make it operate correctly!

The small physical size of
these chips seems -to me to be of
no advantage as they need quite
a few added external components
including large electrolytic capa-
citors.

Cost-wise too, there is no ad-
vantage. For the cost of construct-
ing a SW mono amplifier using a
“chip,” 1 am able to build the
P.W. Double 12 in mono which
gives 12W (both powers in r.m.s.).
I refer to constructing the res-
pective chassis without cabinet

trimmings etc. If the integrated
circuit amplifier goes wrong, |
have to purchase a new chip but
if my P.W. Double 12 packs in,
I pay, at the most, a few shillings
for a new component.

I do not think *“chips™ pose any
threat to our fascinating hobby
and to those constructors like my-
self, who like to build equipment
from scratch.—Frank Casson
(Teeside).

No Denial!

Re Mr. R. Hall's letter in the
January issue. I well remember
that towards the end of the active
career of Marconi, the newspapers
reported that when he was
cruising on his yacht ‘Electra’
in the Mediterranean, some
mysterious long wave signals were
being received by him. The re-
ports were really quite reserved.
Their general tone was: ‘where
do the peculiar wireless signals
received by Marconi, come from?’
A few went further and mentioned
the possibility of Mars!

Though Marconi did not
actually claim. they did come from
Mars. he in no way said they did
not! “He would investigate fur-
ther."—A. Trowbridge (Middle-
sex).

PRACTICAL WIRELESS
QUERY SERVICE

Before using the query service it is
important to read the {following
notes:

The PW Query Service is designed pri-
marily to answer queries on articles
published in the magazine and to deal
with problems which cannot easily be
solved by reference to standard text |
books. In order to prevent unnecessary
disappointment, prospective users of the
service should note that:

(g) We cannot undertake to design
equipment or to supply wiring diagrams
or circuits, to individua! requirements.

(b) We cannot undertake to supply
detailed information for converting war
surplus equipment, or to supply circuitry.

(c) it is usually impossible to supply
information on imported domestic equip-
ment owing to che lack of details
available.

(d) We regret we are unable to answer
technical queries over the telephone.

(e) it helps us if queries are clear and
concise.

(f) We cannot guarantee to answer
any query not accompanied by the
current query coupon and a stamped
addressed envelope.
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medium waves. DXers who look for something

different, something more exacting or who are
simply curious to sample local broadcasting from
other parts of the world are turning to the ‘broadcast
band’. The medium waves do offer a real challenge.
In Europe the main problem is interference: several
hundred stations broadcast on unauthorised frequen-
cies or use excessive power. Many are on the air 24
hours a day, so the band is never quiet after dark.
Directional aerials help to counteract the problem.
Loop antennas, based on the frame aerial that was
popular in the early days of radio are now standard
equipment for the majority of MW DXers. The
second problem is knowing the right time to listen.
Most parts of the world, with the exception of
Australasia, can be logged at some time of the year.
The hobby is not seasonal and is not restricted to
the winter months. All that is required for success
is a path of darkness between transmitter and
receiver and of course, favourable propagation
conditions. Broadly speaking the best DX to be had
in. the UK will be trans-equatorial in summer and
from the northern hemisphere in winter. The Far
East is only heard in winter while stations in East
and South Africa are usually only logged in summer.
There is no lack of stations, in fact there are many
more of them on the medium waves than on all of
the Short Wave broadcast bands put together—
over 5000 in the United States alone. Canada, United
States, Caribbean, Central and South America,
Africa, Near East, India, China and Japan, have all
been logged on numerous occasions by DXers in this
country.

PROPAGATION

The medium waves are used almost exclusively
for local broadcasting, propagation being by ground
wave. During the daytime the sky wave is absent
since high angle radiation is absorbed by the lowest
part of the ionosphere—the ‘D’ layer. This layer
disappears at sunset enabling refraction from higher
regions to take place; even vertical radiation is
returned. The sky wave interferes with the ground
wave to produce severe fading in areas where the
two are comparable in strength. As distance in-
creases from a MW transmitter, an area is reached
where selective fading and distortion occur after
dark limiting the useful night-time range of the
transmitter. The ground wave diminishes in strength
as the distance from the transmitter increases and
finally it disappears. Beyond this point after dark,
only the sky wave can be received, we are now out
of the normal service range of the transmitter and
the signal is becoming DX.

Anti-fading aerials are used by large numbers of
medium wave transmitters. This type of aerial, which
is a vertical, puts out maximum signal at low angles
to the horizon and minimum signal at high angles.
The reduction in high angle radiation reduces the
amount of sky wave into the service area, con-
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sequently fading decreases and the night-time range
is extended. Low angle radiation is of great interest
to the DXer. It enters the ionosphere at a shallow
angle and can fravel up to 1500 miles in a single
hop after reflection by the ‘E’ layer. Often it con-
tinues for thousands of miles in successive hops
when propagation is favourable. Conditions on the
medium waves are more variable than on the short
waves, a factor which frequently causes disappoint-
ment to the newcomer. Persistance and patience are
the qualities required of the MW DXer. If you do
not hear North America at the first attempt then
try again a few days later. If conditions are poor
they are unlikely to remain so for long.

AERIALS

No serious MW DXer would be without a loop
(Fig. 1). This type of aerial is directional, maximum
pick-up is along the plane of the windings, minimum
pick-up is along a line at right angles to the wind-
ings. The depth of the null (degree of signal suppres-
sion) depends on the electrical balance of the
windings so it is important that they should be
symmetrical. The loop is very simple to use. Tune
in a station on the receiver, peak it with the loop
tuning control and rotate the loop for optimum
reception. Frequently it is possible to null-out
different stations on the same frequency e.g. on
1070kHz CBA in Canada can sometimes be heard
free of interference if the null is pointing towards
LR! in Buenos Aires and similarly LR1 can be
heard with CBA nulled-out. There are additional
benefits to be had from a loop. Static is reduced,
in early summer when much of it comes from
thunderstorms to the south, it can be eliminated
when listening to the west. Overloading and cross-
modulation are reduced leading to the unlikely, but
quite correct, claim that audio quality is sometimes
‘better when using a loop. Direction finding can be a
help to station identification. Turn the loop until the
unidentified station disappears, when its direction
will be along a line at right angles to the windings.
The 40in. loop is a compromise between pick-up and
convenience. A larger loop will have greater pick-up.
Alternative sizes can be constructed using approx.
100ft. of plastic covered wire of about 22 s.w.g. for
the main winding which should be wound to a
whole number of turns. If the loop will not tune to
the h.f. end of the band there are too many turns.
If it will not tune to the 1.f. end then add turns or
increase the value of the tuning capacitor.

If anyone has space to erect a long wire aerial
several wavelengths long he will find it is directional
along the length of the wire and the pick-up will be
far greater than that of a lpop. DXers in New
Zealand achieve remarkable results using long wires.
Few of us in this country will have the space for
this type of aerial and it is doubtful if one would
be of value in the presence of strong QRM. No-one
should be deterred from DXing on the medium
waves through lack of an outside aerial. The
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WINS (1010) in New York City:
WHDH (850) Boston; CBH (860)
Halifax, Nova Scotia; CJON (930}
St John’s, Newfoundland; CBA
(1070) Moncton, New Brunswick;
WBAL Baltimore on 1090. More
stations appear as the night pro-
gresses but at 0300hrs when East-
[ ern Europeans sign-on QRM starts
Boits to become troublesome. The fol-

lowing may be heard during this
period—WNBC (660), WABC (770),
I — WCBS (880), WHN (1050), and
fixing WNEW (1130) all in New York
City; CHER (950) Sydney, N.S..

CHNS (960) Halifax; KDKA

(1020) Pittsburg; WOWOQ (1190)

Fort Wayne, Indiana, WKBW

fo recieven (1520) Buffalo N.Y.; WCKY (1530)
Cincinnati Ohio.

j South American stations are at

their best in summer. From June

300 ohm line
to reciever

ilh?’h% for tuning

" dowel rototes
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to September (when it is winter
in the southern hemisphere) during
the two hours before sunrise, look
for stations from the deep south
and the east of the continent such
as CX16 (850) Radio Carve, Monte-
video Uruguay; PRF4 (940), PRES
(980) and PRE3 (1180) Radio

b |
T

Wood base

Fig. 1: The loop aerial.

ordinary TV aerial gives excellent results when used
in conjunction with a good earth at the receiver.
Connect the inner wire of the co-ax downlead to the
aerial socket and earth the outer braiding. In some
locations better results will be obtained by using the
co-ax outer as the aerial.

DXING

Winter is the time of year for Asiatic stations and
there are three periods of the day when reception
is possible. The first is in the afternoon from approx.
1500hrs to 1700hrs GMT. Stations heard recently
include Taiwan on 750kHz; Bagdad (760); Teheran
(895); Iran (985); Anwhei, China (940); Peking
(1000); Calcutta (1130) in English 1530 to 1600hrs;
Philippines (1140); VOA, Okinawa (1178); Korea
(1190); Kabul, Afghanistan (1280); China (1290);
Teheran (1325); Kuwait (1345). The second period
is in the evening from 2000hrs onwards:—Saudi
Arabia (588); Jerusalem (677); Allepo, Syria (746):
Amman, Jordan (800); Beirut (836); Bagdad (908);
Damascus (957); Diyabakir, Turkey (1061); Haifa
(1205). The last period is after midnight when
stations in India are sometimes logged. The easiest
is Rajkot 1070kHz but others have been heard on
910, 1020, 1060, and 1330.

North Americans can be heard throughout the
year. In summer those along the east coast of Canada
and the United States are audible for an hour
before sunrise and are usually free of interference
since the greater part of Europe is in daylight at
this time. During the winter stations from this area
appear regularly after 2300hrs GMT, the time when
most Europeans sign-off for the night. If conditions
are favourable the following should be heard
between 2300hrs and midnight; —WOR (710) and

CIREUIT

Globo, Rio de Janeiro, PRB9
(1000) Radio Record in Sao Paulo;
CB106 (1060) Radio Mineria in
Santiago de Chile; OAX41 (1320)
Radio Cronica Peru. These are but a few of the
stations that can be heard and sometimes they come
roaring in, especially the Brazilians.

In winter, the Caribbean area and parts of South
America are heard regularly after midnight including
YVKS (750) Radio Caracas Venezuala; Jamaica
also on 750 in English; Georgetown, Guyana (760);
PJB (800) Bonaire; WKVM (810) in Spanish, and
WBMIJ (1190) in English of San Juan, Puerto Rico;
Radio Caribbean (840) St. Lucia in French: Radio
Belize (835) British Honduras; LR3 (950) Radio
Belgrano and LR1 (1070) Radio el Mundo, both in
Buenos Aires; HJHN (960) Barranquilla, Colombia:
PJD2 (1295) St Maartin (in Dutch and English).

During the late evening in winter look for the
following West Africans: — Tenerife, Canary Islands
on 620 and 894; Monrovia, Liberia (629); Radio
Sahara (656) in Spanish Sahara; Dakar (764) in
Senegal; Luanda, Angola (1088); Conakry, Guinea
(1403); Funchal, Madeira (1529). Conakry broad-
casts in French and is often quite strong at 2300hrs.
In summer, the following have been %ogged from
East and South Africa between 0200 and 0400hrs: —
Dar es Salaam, Tanzania (638); Lourenco Marques,
Mozambique (917); Kitwe, Zambia (1070); Pretoria
(1268); Johannesburg (1286).

Medium wave stations in Europe are spaced
9kHz apart while in other parts of the world, in-
cluding North America, they are usually on
‘channels’ 10kHz apart. Co-inciderice occures eve
90kHz, namely on 620, 710, 800, 890, 980, 1070,
1160, 1250, 1340, 1430, 1520 and exceptionally,
1570kHz. This set-up is significant; if a European
DXer wants to listen to North America he will find
it easier if he listens on those sections of the band

——continued on page 965
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DETECTOR
L.McNamara

"HE high voltage required to operate geiger tubes

in portable equipment is usually obtained from

h.t. batteries. This article describes a method

for operating one of these tubes from a 7-5V battery

and eliminates the need for rather large and cum-

bersome power supplies. The pulses produced by

the radioactive particles are heard as “clicks™ in the

loudspeaker or, if the constructor so wishes, they
can be fed into a scaler and counted in this way.

Referring to the circuit diagram, Fig. 1, it can be
seen that basically the design consists of a static
inverter followed by a voltage doubler circuit to
give the high tension required to operate the tube.
The inverter is an astable multivibrator with regen-
eration provided by R3 and R4. The primary of the
transformer forms the load for Trl and Tr2 while
resistors R1 and R2 ensure that the transistor
leakage current is kept to a minimum.

For correct operation of the tube 400V is required.
If the voltage is too low the tube will fail to trigger
when a radioactive particle enters it. If on the other
hand it is too high a continuous discharge will take
place. To control this voltage a 100§} pre-set resistor
was inserted between one terminal of the battery and
the inverter and this can be adjusted to give the
correct operating voltage on the tube.

Whenever a radioactive particle enters the tube
it ionises some of the gas particles. The negative
jons produced in this way will move towards the
anode while the positive ions move to the cathode.
Some of these charged particles accelerated by the
high voltage will collide with other gas molecules
causing further ionisation and so a rapid discharge
of the tube follows. This pulse is taken from across
RS5 and fed via C3 to the transistor amplifier. R6
acts as a buffer resistor to limit the current drawn
from the geiger tube. If too much current were
drawn then the voltage across C2 would drop below
400V with the result that if a number of particles

were to follow in quick succession some would fail
to register.

The super alpha pair Tr3 and Tr4 further increase
the input impedance of the amplifier and biasing
resistors were found to be unnecessary as the input
pulse was of a sufficiently high amplitude to bias
the transistors on. In the absence of a pulse no
current flows through Tr3 and Tr4. Consequently
the voltage across R7 will be virtually zero and this
ensures that Tr5 is biased off and so no current
flows through the loudspeaker. When the tube is
triggered the negative going pulse biases Tr3 and
Tr4 on, and the current flowing through them
causes a voltage drop across R7 which in turn biases
TrS on and this gives rise to a ‘click’ in the loud-
speaker.

Some constructors may find the pulse amplifier

% components list

Resistors:
R1 470 Q2 RS 22MQ
R2 470Q R6 330k
R3- 2:2kQ R7 47%Q
R4 2:2kQ VR1 100Q preset
Capacitors: .
C1 0-1uF 250V C3  0-05uF 250V
C2  8uF 450V
Semiconductors:
Tr1  2N2926 Trd OCB81
Tr2 2N2926 Tr5 2N2926
Tr3 OCst D1,D2 BY100
Miscellaneous :
Geiger tube type CV2247 (G5H)t; Loudspeaker
30 Q to 80 Q type; Transformer type MT98, primary
0-250V, secondary 9-0-9V{; copper laminate
printed circuit board etc.
1 Available from Henry's Radio Ltd.

LSL

s
2N2926

3

Fig. 1. Circuit of the radioactivity detector.



Fig. 2: The component Jayout and design of the
printed circuit board.

unnecessary, especially if they may wish to operate
the unit to drive a scaler or an earphone. Conse-
quently the prototype was built on two separate
printed circuit boards and Fig. 2 shows the layout
pattern which should be painted on a copper lamin-
ate board and etched in a solution of ferric chloride.

When the unit is switched on for the first time a

meter should be inserted in the battery leads to
monitor the current drawn. It should be in the
region of 25SmA. VR1 can then be adjusted to give
the correct operating voltage. The background radia-
tion with the type of tube specified should give a
count of approximately 40 per minute but this will
vary considerably depending upon the location. [ |

MEDIUM WAVE DXING

— continued from page 963

where the North American channels are clear of
Europeans. For Example, CBA (1070) cannot usually
be heard until Paris IT signs-off at 2300hrs. On the
other hand CJON, St John's Newfoundland on
930kHz can often be heard earlier in the evening
since the nearest European frequencies (and QRM)
are 926 and 935. Schedules of European stations are
important. Many Europeans close down late on
Saturday nights but have shorter broadcasting hours
on a Sunday. Most, including the BBC, sign-on late
on Sunday mornings and many sign-off early on
Sunday evenings as well.

DX signals on the medium waves nearly always
suffer from slow cyclic fading. The fast fluttery type
of fading that can be counted in ‘fades per minute’
is seldom encountered by the MW DXer. If two
stations are heard simultaneously on a channel, it
will be found that their relative strengths are chang-
ing continually. If the DXer is patient (and lucky)
he may hear each station in the clear for a short
while during a fade of the other one.

RECEIVERS

It is not necessary to own an eXpensive com-
munications receiver to DX on the medium waves,
especially if a loop is used. Both the R1155 and the
PCR receiver are satisfactory. Good sensitivity and
selectivity are desirable but freedom from over-
loading and cross-modulation are of paramount
importance and in this respect oldish ex-service
equipment excels. The AR88D and the CR100 are
popular with MW DXers in this country. The writer
uses a CR100 and a BC314, the latter being an Lf.
version of the well known BC312. It covers 150kHz
to 1500kHz in 4 bands and the if. is only 90kHz
which gives good selectivity without a crystal filter.
The MN26C is similar and more readily available
but unfortunately does not have a tuning scale as it
was designed for remote control.

Modern communications receivers perform well on

the medium waves but beware of double or triple
conversion as some are prone to spurios on this band.
It is not unknown for modern receivers to have their
performance degraded on the MWSs, probably to
make them suitable for entertainment purposes. If
in doubt examine the circuitry and look for damping
resistors in the r.f. and mixer stages.

When tuning across the band, switch off the a.g.c.
otherwise weak stations close to strong ones may be
overlooked. In order to protect the ears use an
audio limiter of the type connected between the
receiver and headphones.

REFERENCES

There are a number of specialist publications that
provide news and information about the MWs.
Broadcasting Stations of the World Part 2 published
by the US Government Printing Office, Washington
D.C. 20402, lists by frequency all broadcasting
stations in the range 150kHz to 28MHz except for
those in the USA. World Radio and TV Handbook,
published annually in Denmark but available in
bookshops in the UK, lists MW stations throughout
the world as well as containing a mine of inform-
ation of use to the general DXer. Medium Wave
News, the club Magazine of the Medium Wave
Circle appears eight times a year and contains recent
loggings, station news and information on loops and
receivers. Further information can be had from the
editor, Ken Brownless, 7 The Avenue, Clifton, York
YO3 6AS. For readers in the United States there are
the International Radio Club of America, 5421
Clinton Court, Englewood, Colorado 80110 USA
and the National Radio Club of America, PO Box
99, Cambridge Mass. 02138 USA. Both clubs
specialise in the MWs.

Peak MW DX occurs in years when solar activity
is low and since we are currently on a declining part
of a sunspot cycle, further outlook is good. Several
years of good and improving conditions lie ahead
and will no doubt attract many newcomers to the
oldest DX band, the medium waves.
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PART 1

T is presumed that many readers could set about
I calculating separate shunt resistor values for a multi-
range milliammeter but one wonders how many
could do the same thing for a universal shunt? Where
does one start? What value should be chosen for the
shunt? And having selected a value, how does one then
go about calculating the various sections of the shunt?
This article hopes to clear up these points and enable
the reader to calculate both types of shunt.

The basic ammeter

The great majority of indicating meters used in test-
meters are of the moving coil type where a coil of very
fine wire is wound over a drum-shaped former and sus-
pended between the poles of a permanent magnet (the
pole peices are specially shaped to fit the contour of the
drum). When current is passed through the coil a
magnetic field is set up around it which interacts with
that from the permanent magnet. The interaction is such
that the drum carrying the coil is forced to rotate, hence
the name ‘moving coil’ for this type of meter.

Two small coil springs, one at each end of the drum,
provide a partial restraining force against the rotation
and hold the drum stationary when the deflecting force
produced by the interaction of magnetic fields exactly
balances that of the two springs. The springs also serve
to conduct the current into and out of the coil. A very
thin lightweight pointer is attached to one end of the
drum so that it rotates with it, and a graduated scale
positioned behind the pointer enables the deflection to
be measured.

The amount of coil current required for the pointer
to reach full scale deflection (f.s.d.) depends, other
factors being equal, upon the number of turns in the
coil. A coil with many turns may, for example, require
only 25¢A for f.s.d., whereas a coil consisting of much
fewer turns may require 10mA or more to produce the
same deflection. Meters requiring very little current for
fs.d. are said to have a high sensitivity, whereas those
requiring larger currents (about ImA or more) are con-
sidered to be low sensitivity types. High sensitivity
meters e.g., 50uA f.s.d., have coil resistances of the order
of 1,000-2,00002, whereas low sensitivity types e.g.,
10mA, are of the order 50-100€). The difference is in the
number of turns and the gauge of wire used in the con-
struction of the moving coil; the thinner the wire and
the greater the number of turns, the higher the resis-
tance.

For multi-range testmeter applications of the moving
coil meter, it is desirable to be able to use the same basic
meter to measure a wide range of currents. To do this
one must first select a meter which has an f.s.d. suitable
to the smallest range of currents to be covered by the
testmeter. For example, if the lowest range on the test-
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WHAT DO YOU KNOW ABOUT|
™METER SHUNTS?[

H.A.COLE, C.ENG. M.LER.E.

meter is to be 0-100uA, then one must use a meter whose
f.s.d. is not greater than 100uA. The next step is to
provide means for bypassing that portion of the current
to be measured which is in excess of the mieter f.s.d. For
example, for a 100uA meter to indicate ImA (1,0001A)
full scale, it is necessary to by-pass 900uA. By-passing
current in this way is called shunting, and is achieved
by connecting a resistor of appropriate value in parallel
with the meter; such resistors are called shunts.

Shunting in practice can be achieved by either of two
methods. 1n the first a separate shunt resistor is used for
each current range to be covered by the meter, and the
appropriate shunt selected by a switch. In the second
method a single shunt resistor is permanently connected
across the meter and tapped at intervals along its length
so as to provide the required amount of shunting for
the ranges to be covered; this form of shunt is known
as a universal shunt.

The separate shunt method

Assume a 504A moving coil meter (a very popular
choice) which has a coil resistance of 1,000Q, and that
this meter is to be used in a testmeter having d.c. ranges
of 0-200n:A; 0-ImA; 0-25mA; 0-100mA and 0-500mA.
For the first range it is necessary to provide a 150uA
shunt so that only 50«A is allowed to flow in the meter
(remember, ALWAYS ensure that not more than 50pA
is allowed to flow in the meter, no matter what range
is to be covered.) The required arrangement is shown in
Fig. 1. (R, is the shunt resistor and Ry, is the meter coil
resistance). The total current (I,) applied through the
input terminals of the testmeter divides so that 50uA
flows in the meter, I, and 150¢A flows in the shunt, 1.
Now to derive a simple but very useful formula which
can be used to calculate the value of R for any values
of I, 1, and Rp.

@ It 200pA 1

+
RmM
3 kO
input Rs b3 Is Im
terminals 2 150uA  BOpA +
1 B50uA

@ It 2§>ojm ' [

Fig. 1 Simple meter shunt



Referring to Fig. I, since 1, flows through Ry, then

a voltage (V,,) will be developed across R, equal to
Im X Rp i€,

Vi = In. Ry (by Ohm’s law)... ... .. (i)

Now, since R; is connected in parallel with R,,, then

Vo must also appear across R, and therefore the current

\% S
in R, == I, = =T or, by substituting for V,, from equa-

Rs
i, /7] Im- R .
tion (i), 1, = R Transposing for Ry:
S
Im- R .
Ry =2 . (i)
I
Now, since I; = |,—1,,, one may substitute 1, —I
for I, so that the equation becomes; R, = !lﬂ—%'"-
t im
Now divide top and bottom of this equation by I,:
I
— X R
Rs = I .
ol L oy
Im I Im

. . T N
Finally, since the ratio 14 is really the multiplying factor
m
of the f.s.d. of our basic meter, call this factor ‘N’ and
write the equation as:

Now to use this equation to calculate the value of R,
for the 1054A shunt in Fig. 1 (some may prefer to use
equation (ii), which is equally valid, by substituting
Im = 50uA and I = 150nA).

. 200pA 1,000
Since N = S0uA — 4, then Ry = S 3330

Summarising, in order to use the 501 A meter to indicate
200uA at f.s.d. (range 1), one must provide a shunt
resistor (R;1) of 333Q.

Now consider the requirements of the second range
(ImA), making use of equation (iii):

ImA . 1,000uA

N = 35aA = TS0ua 20
_ Rm 1000
R¢2 = N=1~ 30— 52-6
Rg2 = 52-6(
For range 3 (25mA),
. 25mA  25,000uA
NS —“wgr = >0
R3 — 1,000 1,000 _ (ignoring 1 in the denomi-
7 500—1" 500  ~ nator because it is so small
R3 = 2Q  compared to 500).
For range 4 (100mA),
100,000 1,000
N = <0 = 2,000 and R4 = 5000 05
R4 = 0-5Q

An important point should be noted at this stage, and
that is the fact that since 100mA is 100 times ImA, then
100 times as much shunt current is required for the
100mA range as was required for the ImA range. There-
fore, since current is inversely proportional to resistance
(I = V/R), then a 100mA shunt will be 100 times smaller
in value than a lmA shunt. Having already calculated
R2 for ImA and found it to be 52-6Q2 the value of R4

for 100mA will be 5-1%5 = 0-52602 or, approximately
0-5Q. This agrees well with the value obtained for R4
using equation (iii).

Next calculate RS for range 5 (500mA) using equa-
tion (iii), or determine its value by observing that S00mA
is 5 times greater than 100mA, and therefore RS (for
500mA) will be 1/5th of the value of R4 (for 100mA),

i.e., RiS for 500mA -~ (lsé == 0-1€). Checking this an-

swer by using equation (iii); N = 29%’%0—0 = 10,000,
1,000
therefore R, - 70,000 ~ 0152,
RS = 0-1Q.

Fig. 2 shows a suitable arrangement for incorporating
the shunts just calculated to provide the desired ranges
on the testmeter.

1mA
50uA
Rs3 Rs2 Rs1

20 ¢ 52:6N2 3330

Fig. 2: Final circuit using separate shunts

The big disadvantage with this type of circuit is the
contact resistance introduced by the switch. This may
not be very important with a new good quality switch
but after a period of use the contacts of most switches
become dirty causing an increase in the resistance be-
tween the contacts, thus introducing measurement
errors. The problem is not very important on the lower
current ranges because the shunt resistors associated
with these ranges are usually so large compared with the
contact resistance that its effect may be ignored. On the
high-current ranges, however, this is not the case and
the contact resistance is comparable in value with that
of the shunt (we have just shown that a shunt of only
0-1Q is required for the measurement of 500mA).

The problem of contact resistance may be alleviated
considerably by artificially increasing the resistance of
the meter (R, ). From equation (iii), the shunt resistance

R, 3
is directly proportional to Ry (Rg == ﬁ), so if we

increase the value of R,, then the value of Ry can be
increased in the same proportion. Achieving this will
not only reduce the importance of contact resistance but
it will also avoid the need for fractional ohmic values
of shurit resistance (it is never a simple matter to pro-
duce, or obtain, resistor values of less than 1Q). To
illustrate how this can be done, take the same 50u:A,
1,000 meter, and deliberately increase its resistance
tenfold i.e., make Ry, = 10kQ; by connecting a 9kQ
resistor in series with it. Now repeat the testmeter design
procedure, using equation (iii), for the same current
ranges of 200xA: ImA; 25mA: 100mA and SOOmA.
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For range | (200,¢A).

N = 4, therefore Rl = %:0———(10 = 3,333Q.
Ryl = 3,3300
For range 2 (1mA).
N = 20, therefore Rs2 = -:]z—(;-’%o—? == 526Q)

R2 = 5260 and so on.

1t will be noticed that the values of Rl and Ry2 are
now ten times greater than what they were when R,
was 1,000Q2. In other words, multiplying R, tenfold has
enabled us to multiply the shunt resistor values tenfold
also. This means that R.5 for 500mA is now 1 instead
of 0.1, and this is a standard value which can be ob-
tained without great difficulty. The same applies to the
100mA range; R4 is now 5Q instead of 0-5Q, which
again is readily obtainable. The values of R(1 —R;5 are
now large enough, except perhaps for the 500mA range,
to make contact resistance of the switch negligible.

All this sounds very convenient, so what are the snags?
The big snag is that the effective resistance of the test-
meter ie., the resistance which would be measured
between the two input terminals, is now much larger
than it previously was, and this resistance may introduce
errors into measurements, particularly when measuring
large currents derived from low voltages. To demon-
strate this, consider the simple circuit shown in Fig. 3.

—_—

T=0-43A

AAAAA
VWV

Fig. 3: Simple circuit. Fig. 4: Effect of adding meter

A 3V battery is connected across a 6Q resistor (this
could be a torch bulb, for instance) causing a current of
500mA to flow (I = 3V/6Q). Now connect the testmeter,
switched to the 500mA range, in series with this circuit
so as to measure the current flowing and we shall be
adding a resistance of about 1 to the circuit (this is the
calculated value of RS for 500mA; we can neglect the
value of Ry, which is 10kQ because it is so large com-
pared with R,5). The circuit now appears as shown in
Fig. 4 and the current (I) now equals

v
RS +R
This is the current which will be indicated on the meter,
although it is known that the true circuit current without

the meter in circuit is really 500mA. The presence of the
meter has therefore introduced an error of

500—-430 . o L
—?Or‘ X IOOA = 14 A.
and this is quite substantial!

Now consider what would happen using the testmeter
fitted with the original value of RS for 500mA i.e., 0-1Q.
The circuit current would now be

kA%

T 60+ 010

= _3/7 = 0.43A (430mA).

1 % 103mA = 49imA.
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“NEXT HONTHIN
PRACTICAL

IRELESS

F.M. STEREO DECODER

With the ever increasing interest in the B.B.C.'s
stereo broadcasts on the v.h.f. band, it is
natural that the demand for stereo equipment
is also on the increase. One of the most im-
portaniitemsin the stereo set-up is the decoder.
The author describes the construction of an
inexpensive unit, which nevertheless has an
excellent performance. A indicator lamp is
included to indicate the presence of a stereo
transmission. Full constructional details and
wiring diagrams are included.

AERIALS FOR MOBILES

With that long warm summer to look forward
to the mobile enthusiast will be going over his
gear to see how he can best improve it after
the mediocre resuits of last season. But what-
ever the equipment in use it is not much good
if the weakest link in the chain, the aerial sys-
tem, is not up to scratch.

Fred Judd, G2BCX, a very experienced
‘mobileer' describes various practical arrange-
ments and methods to ensure that the aerial
system is really tuned up ‘on the nose’'.

A 3-BAND TRF-4 RECEIVER

Not the usual 3 band set but incorporating
band spread coverage of the h.f. end of the
medium wave band where the 'pop’ stations are
to be found, not forgetting the future m.w.
local stations, and including the interesting
radio amateur's Top Band.

In addition the BBC's Radio 2 service on l.w.
plus continuous extended m.w. coverage from
150 to 620m. Full constructional details in the
April issue.

PLUS THE REGULAR FEATURES AND
OTHER CONSTRUCTIONAL ARTICLES.

May issue on sale April 3rd. 3/6

The measurement error is now
WO o0, = 1%
this is still significant but much more acceptable.

The price to pay for high meter resistance is reduced
measurement accuracy—especially on the high-current
ranges. It is interesting to note here that the AVO model
7, which has a ImA (effective) indicating meter, is much
more suitable for measuring low-voltage high-currents
than is the AVO model 8, which has a 50uA (effective)
indicating meter. This is because the effective resistance
of the model 7 is lower than that of the model 8, due to
the lower resistor values used for the current shunts (the
1 amp shunt on the model 7 is about 0-14L2, whereas the
equivalent shunt on the model 8 is about 0-5Q.)

TO BE CONTINUED



, brings you a
= mountain of

components at
manufacturers’ prices

The serious amateur should %
never be without this compre- |
hensive price list and guide to °
semiconductors and electronic
components from RCA, IR, SGS,
Emihus,Semitron,Keyswitch, Plessey,
Morganite, Litesold and others (to-
gether with manufacturers' application
data) which you can buy direct from us
atmanufacturers' pricese.g.IN914 1/3d. o
DIN916 1/11d. 0 2N697 4/5d. [ 2N706 aameees
2/3d. 1 2N706A 2/9d. O 2N929 §/8d.
02N1613 4/8d.12N301] 9/1d. 0 2N3053 W3
6/2d. 0 2N3055 15/9d. ) 3N140 15/3d.
BFYS0 4/8d. O BFYS1 3/9d. (BSY27 18- 0 £ ‘I
BSY9SA 3/3d. 1 C407 4/6d. 0 CA3012 % : ;
18/3d. 0 CA3014 25/6d. 0 CA3020 25/9d. 0

OA200 1/9d. 0 OA202 1/11d.

Build the NEW Mainline Audio Amplifier kits - UP TO 70 WATTS

The result of the combined resources of SGS 12K .. . . . 8100, 0,
and RCA these quasi circuits set new standards 25K .. .. .. ... 5 .. E8. 5. 0.
in quality and performance. Each kitis complete 40A. o ——— . £9. 0.0,
with circuit diagram, all semiconductors, resis- 0K . . .. . ....£10.10. 0.
tors, capacitors and prirted circuit board. Any two will make an outstanding stereo

equipment.

To.: Mainline Electronics Limited, Thames Avenue, Windsor, Berkshire

L}
[ I enclose 4/-. Please send me your price list and guide ]:' N
B lam interested in ... Amp Mainline Audio Amplifier Kits. Please send me full data D i
: I am interested in receiving data on preamplifier & power supply kits D - i
@ NAME _ ADDRESS____ _— :
(- .
] (A member of the ECS Group of Companies) PW4/70 |
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TAKE 20

A series of simple transistor projects,

each using less than twenty compo-

nents and costing less than twenty
shillings to build.

SSUMING that the reader has a multimeter,
A this month’s project should cost no more than

five shillings since it consists simply of a
single transistor with no associated components
“pepping up” the performance of the resistance
range on a multimeter.

Lie detectors are not very accurate pieces of
equipment but they do work in a vague sort of way
using a very simple principle and they provide end-
less hours of fun. The principle of simple lie detec-
tors is that the skin resistance of a person varies
with changes of emotion. These changes can easily
be measured and are surprisingly rapid especially
when the emotion is fear.

Many readers will know that a reading of skin
resistance can be obtained using the high resistance
range on a multimeter simply by holding the probes,
one in each hand. The actual resistance varies enor-
mously—between about 20k{} and 300k} but under
most conditions the resistance is between 100k}
and 250k{}. Cheaper multimeters will certainly show
a reading for this sort of resistance but it will almost
certainly be at the extreme end of the scale and to
observe changes of about 5 per cent is very hard.

It is however very easy to increase the sensitivity
of the meter just by connecting a transistor’s col-
lector and emitter to the meter and taking the
probes from the base and collector. The battery
inside the meter (1-5V in most cases with additional
9V or 15V ones in the better types) provides the
supply voltage and it will quickly be seen from
Fig. | that a very high resistance in the base-
collector circuit of the transistor brings about a
greater current flow through the meter and thus
effectively registers a lower resistance. Note that the
positive connection to a meter is actually the
negative connection to the battery and so the con-
nections to the transistor are made in what appears
to be the wrong way around.

A silicon n-p-n transistor should be used (so here
the meter positive lead goes to the emitter) and a
2N2926, BC109 or BCI169 or any similar type is
ideal. These transistors have very low leakage and
very high gain and will bring the meter reading to
the centre portion of the scale.

The same circuit js also applicable for measuring
very high resistances or checking insulation. Using
the circuit shown most meters will give a decent
reading for 20M() — something quite outside the
scope of most meters. Your scale will of course bear
no relationship to the resistance being measured but
it is a relatively easy matter to plot points on a
graph using known resistances for calibration.

The transistor itself should be mounted on solder
tags fixed to a small panel of perspex or polythene.
The resistance of wood or similar sorts of material
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No. 12
LIE DETECTOR

Probes

e
2N2926

L]

A +ve T_
S 2

Fig. 1: The circuit of the lie detector. The components inside the
dotted line are those within the multimeter itself.

e Y o

Testmeter

2

Fig. 2: The connections to the transistor.

will upset the readings. The hand held probes can
be made from brass or copper rod and when used
these should be firmly held.

The use of the lie detector can be very amusing
and provide hours of fun at parties. There is an
admirable solution to the inevitable sceptic who
mocks the test-—pour your drink over his hands!
The surprise itself should be enough to produce the
reaction but what he will probably not know is that
the liquid will improve the probe contact and in-
crease the reading. (Use water with a little salt in
for this emergency measure—it looks quite like gin
or vodka and after all you don’t want to waste your
drink do you!)

Next month’s Take 20 project is a two
transistor radio. The circuit is designed
specifically for miniaturisation by the
constructor.




Wh not prove how easy it is the HEATHKIT way.
Bulld one of these beginner kits.

e GUITAR PRACTICE
AMPLIFIER

o ELECTRONIC
METRONOME

e AMBASSADOR
SPEAKERS

e AUTO-TUNE-UP METER
e AIRCRAFT MONITOR RECEIVER
e CAR RADIO
o TECHNICIANS

LOW-COST ‘VWM'
o SEVERN
AM/FM RADIO
e FABULOUS STEREO
HI-FI COMPACTS
e STEREO

RECORD PLAYER
o D.LY. SPEAKER SETS
o GENERATORS
e POWER SUPPLIES
e D.LY. RADIOGRAM PACKS

e MANY OTHER MODELS
TOO NUMEROUS TO
MENTION

Send for this
FREE Catalogue
and see for yourself, Today!

DAYSTROM LTD
GLOUCESTER
GL2-6EE

HE.ATHKIT:\‘.

-

A Schlumberger Company
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DESIGN
CENTRE
LONDON

MICRO
SOLDERING
INSTRUMENT

@® EXTREME VERSATILITY
Range of 8 interchangeable bits,

from 3/64” (-047”) to 3/16”, including

long-life PERMATIPS.

@ ULTRA-SMALL SIZE
Length 7%”. Weight 1 oz.
Max. handle dia. 7/16”.

@® EXTRA-HIGH PERFORMANCE

Heating time 90 secs. Max. bit temp
390°C. Loading 15 watts — equals
normal 30/40 watt iron.

@ ALL VOLTAGES

The ADAMIN range includes five other
models (5, 8, 12, 18 and 24 watts), Ther-
mal Strippers (PVC and PTFE) and a
De-soldering Tool. Please ask for
colour catalogue A/10.

LIGHT SOLDERING
DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, CR9 2LL
Telephone 01-688 8589 and 4559
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THE RSGB AMATEUR RADIO CALL BOOK

1970 edition containing 120 pages.

Complete up to date listing of all amateur stations in the
U.K. and Eire together with much operating information in-
cluding beam headings and list of prefixes.

7s 3d post paid

T MADID  COMMONINTION #ANDESOR

over

220,000

copies sold

Now in its
second printing

Radio Communication Handbook

832 pages of everything in the science of radio communi-
cation. The Handbook’s U.K. origin ensures easy availability
of components. The standard work in its field.

69s post paid

THE VHF-UHF MANUAL
By George Jessop, G6JP

A complete manual for frequencies above 30 MHz. Covers
aerials, receivers, transmitters and test equipment. The
first book of its kind outside the USA. 23s post paid

Obtainable from:

RADIO SOCIETY of GREAT BRITAIN

35 DOUGHTY STREET, LONDON, WcC1

""’"””"‘" "!RANGE OF SOLID STATE
“A.c. MAINS AMPLIFIERS
.uu,a‘.mamm Employing only

high grade components and transistors.

LT55 6 WATT
AMPLIFIER

A HIGH FIDELITY UNIT -PROVID-
ING EXCELLENT RESULTS AT
MODEST OUTPUT LEVELS.

Sensitivity $ mv (max).
Frequency Respomse 30-20,000 cps—2dB

Recommended £1 0

Retall price
Size 9% x 2% x S¥aln. Harmonic Distortlon 0:5% at 1,000 cps

OntpnllhdnngFM

Controls (5) Volume, Bass, Input Sockets for ‘“‘Mike,”” Gram and

Treble, Mains Switch, Input
Selector Switch.

LT66 12 WATT
STEREO AMPLIFIER

A TWIN CHANNEL VERSION OF
THE LTSS PROVIDING: UP TO
6 WATTS LH.F.M. HIGH FIDELITY
OUTPUT ON EACH CHANNEL.
Switched Input Facilities

Radio Tuner/Tape Recorder.
Suitable for speakers 3-15 ohms.

Socket (l)T ape or cEyslal PU ;mn:';::d 18 gl‘IS
(2) Radio Tuner (3) Ceramic PU
Microphone. Size 12 x 34 x 6in.

Controls (6) Volume, Bass, Treble, Balance, Mains Switch, Input Selector

. Switch. Stereo/Mono Switch.

Facia Plate Rigid Perspex with black/silver background and matching
black edged knobs with spun silver centres,

It requ‘i)r;d ;ﬂ l"ﬂCh' PLEASE SEND A STAMPED ADDRESSED ENVELOPE FOR
tive wood cabinet wil

veneerl Tinishl canlibe FULL DETAILS DF ABOVE UNITS

supplied forany model. AVAILABLE FROM YOUR LOCAL Hi-Fi OEALER

Prices from 708- and Retail enquiries to:

‘ LINEAR PRODUCTS LTD, Electron Works, Armley, Leeds
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550kHz to 30MHz ) g30GR

Continued from last month

IXING holes for the drive are located with the

paper template included with it. The S-meter

is fitted to the right, Fig. 4. Holes are punched
to take the controls under the chassis, as in Fig. 5.

An aperture is cut in the chassis to take the
flywheel and drive. Holes are positioned for aerial
and earth sockets, etc., and under each section of
the ganged capacitor. Each coil needs a }in. dia.
hole and they will be placed as in Fig. 5.

The chassis flanges are fixed to the panel with
chromed bolts, the bottom of the chassis being
Jin. higher than the bottom of the panel, to allow
for the cabinet flange.

Leads are soldered to the bottom tags of the
variable capacitor, and passed down through the
holes mentioned. Capacitor and drive spindles are
carefully lined up and joined with a flexible coup-
ling, Spaces or extra nuts are needed under the
capacitor, to raise it.

Space is left for a PP9 battery, Fig. 4. When the
audio panel is completed, it is fitted a little clear of
the chassis as in Fig. 4. This is done with two bolts
with extra nuts. One bolt also provides the earth
return connection from amplifier positive to chassis.

The if. and S-meter amplifier panel is secured
with two small brackets, Fig. 4. This allows all cores
and underneath wiring to be reached, with short
connections where necessary. Positive is returned
to the chassis at a bracket.

The small bf.o. and produce detector panel is
also fixed with two brackets, Fig. 4. The b.f.o. coil

core is reached from the underside, so it is neces-
sary to have a short adjusting tool, or make one
from a strip of paxolin or insulated rod.

Bandswitch

~ This has a mechanism with moving stop, which
is placed to give four positions. The three wafers
are placed with their identification marks all the
same way, and are threaded on the shaft. The
screwed rods are then.put in, with spacers allowing
the wafers to come approximately as in Fig. 5.

Each wafer is three-pole four-way, and the switch
cannot work if any is reversed, or has its rotating
section wrongly placed on the shaft. If there is any
doubt about its operation, this will be clarified by
examining a wafer, and checking with a meter, with
the switch in each of its four positions in turn. Also
test the receiver with the three coils for one band
only actually connected, with the switch in thHe
appropriate position.

The front wafer is S1, S2 and S3. S3 is nearest
the chassis, and wired to VC1 (and VC4). Trl base
goes to S2 as in Fig. 5..The remaining section is Sl1,
used for aerial.

The central wafer is S4, S5 and S6. Trl collector
goes to S4, Tr2 emitter to S5, Fig. 5, and again the
tag nearest the chassis has a short lead through to
vQC2.

The rear wafer is S7, S8 and S9, Tr2 emitter
and collector going to S8 and 87, positioned as in
Fig. 5, with a short lead from VC3 to the remain-

ing section S9, near the chassis. This
allows short leads where required.

o2 x 6'% x e
Battery

AL

IF, Meter Amp

Coils, etc.

These are positioned as in Fig. 5,
for short leads on the h.f. ranges,
while keeping similar coils well
separated. The wiring is largely dupli-
cated from one band to the next, as
follows:

Blue (Aerial) Coils. 1 and 9 joined
on all, and to chassis. 7 joined on all,
and to Cl. Cl goes directly from

S.W.1, pin 7, to chassis, Fig. 5. Sl
tags, S2 tags and S3 tags are then
wired in sequence to 8, 5 and 6, of
S.W.1, SW.2, SW.3 and M.W. coils.

Yellow (Mixer) Coils. All tags 1 to
chassis. Tags 8 joined and to C3. Tags

L ] = BFO. Prod Det.
o]
Audlo =3 vc1|:_‘: BFO
Amplitier i T4 e oir
] = -
Coupling
Drive
E‘ 12 x 7° Pane! ~a i I l

7 joined and to C5 at S.W.1, Fig. 5.

Fig. 4: Layout of main components on the top of the receiver chassis.

S4, S5 and S6 then go to 9, 5 and 6.
for each range, as before.
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S10

MC

Y

=

ey e = — Il - T
Function  VC5 VR2 Band Tuning vC4 VR1
Switch BFO AF Gain Switch Aerial Trim RF/IFGain

Fig. 5: Layout and part wiring of components on the chassis underside.

Red (Oscillator) Coils. Tags 8 joined, and to 2 on
i.f.t.1. Tags 7 to C6 at S.W.1 (Fig. 5). S7, S8 and S9 to
tags 9, 5 and 1. Padders as described, and in Fig. 5.

Chassis returns for S.W.1 and S.W.2, including
those via capacitors C1, C5 and C6, must be very
short and direct. For these ranges, 20 s.w.g. connec-
tions are suggested, with 26 s.w.g. for the lower
frequency coils. Different colours of 1mm sleeving
will help identify the leads.

Coils were placed to allow a screen between blue
and yellow types, but this was found unnecessary.
Shorting type wafers to earth all unused windings
are not available in the three-pole type. Small
absorption effects were found to
arise at about 12, 17 and 24MHz.
Since 12MHz is available on both

pin 1 to pin 6 on each yellow coil, the plate adjacent
to the adjusting screw-head going to 1 (chassis).

Constructional Points

Amplifiers and product detector with b.f.o. are
assembled on insulated eyelet board having holes at
0-2in. centres. Plain board could be drilled to suit.

Some 26 s.w.g. tinned copper or similar wire may
be used throughout, with lmm sleeving. It is helpful
to identify external and other connections by colour,
and to use red for chassis {positive) and black for

SW.1 and S.W.2, this may be neg-
lected. The others would be cured
by wusing shorting wafers. This
would require more wafers, as they
are only available in two-poles per
wafer type. Alternatively, the
offending coils could be placed in
the cans supplied by the maker, for
screening.

Trl and Tr2 are close to their
connecting points, and with each
the shield lead goes to the chassis.
Actual wires are emitter, base,
shield, collector, in line and with

434 x 2"/2:_

6 0N o]
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extra spacing for the coflector lead.

Individual mixer coil trimmers
are not shown in Fig. 5 for clarity.
These are soldered directly from
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Fig. 6: I.F. amplifier and meter amplifier board.



* PR%Lk'rgm:g gﬁfﬁggx‘ggbl * ALL MODELS “BAKER SPEAKERS" IN 8TOCK
BSR 4-SPEED S U PERSLlM 8-12v. and 200-800v, D.C. operation, Sise 1}"x1}°x1".

MODEL UA25 RECORD CHANGER n.mnuucp.conxcu,euunn Forunwithuive 1WA KER 12in MAJOR £8

1107 0p 17/6 each
;J:z’l :;l ,lll: “olr 7A"§ei::h' Bnnd new. Gmnnmd / 30-14,500 cps., 12in
quality nnit backed by BSK NEW TUBULAR ELECTROLYTICS CAN TYPES double cone, woofer and
Toliabity with 12 mantb' S/BSOVE P23 | I00raSWEL S/ FOTHIBIB0ONT L twester cone togetber
guarantes. Sise 13} - /850V .. 2 260/286V .. £/6 | 504-60/380V - with » BAKER ceramic

A AR
4 ) .. 3-| 848 8/ +82/250 3/6
B i e, e x| sy, | o
MON .. /i /850y, 8/
rone £5.19. 6 §§%§§° £6.19.6 5ol Soisov | 5. | sataejasov 416 | 100+60-+50/360v.08
BSR UAT0 Stereo/Mono ‘Tramscription £ [Q 6 SUB-MIN. ELECTROLYTICS. 1,8 4,5, 8, 16, 25, 30, 80, 100,
Auto Changer. Calibrated Stylus Pressure, ggwm%gv u%-v l“ll?t 18%031; 12V 3/6; 2000mF 25V 7/-.
BSR Minichanger UAS0 Stereo/Mono. £7 |9 6 pr 10
5 i i . PAPER 350V-0-1 9d, 0-5 2/6; 1mr 3- 2ml 150V 3/-

Sise 12 < 8jin. AC 200/260v. Post 5/6 50070001 40 0.05 64 01 1j-; 0-28 176 f=
GARRARD PLAYERS with Sonofone STA Cariridges.|  1,0007-0-001, 0-0022, 0-0047, 0-01, 0-02, 1/0 0-047, 01, 2/8,
Stereo Diamond/Mono Sapphire. SP25 Mk II £14.19.6, SILVER MICA. Close tolerance 1%. 5-500pF 1/-; 580-2,200pF
AT60 M IT £14.10.6. Model 3000 £12.10.0. Post 50,] ®/-; 2700-5,6000F 3/6; 6,800pF-0-01, mld B/-; each. bale sd 210 19,6
wonn PL%YEB PORTABLE CABINET 75 /_ "l‘Vlllimti‘,Al!goo‘‘10)7,-0)”t 2%8‘ng+l7=nl' l10)/8 365pF, minia- : instructions. awaAs)

ce for amplifier and autochanger, Post 5/-, ure 10/6; pF siandard with trimmers, 12/6; 500pF T T T S T e T T T
RCS DE-LUXE 3 WATT AMPLIFIEE. m.ﬁu made and|  midot less telmemers, 7/6; E00DF slow motion, standard 9/-; | BAKER * GROUP SOUND » SPEAKERS-POST FREE |
tested. A S-atage unit using triode pentode valve, giving | #mall 3-gang 800pF 19/8. Single 0 365pF 7/6. TWIN 10/6. Group 25 miGroup 35’ - Group 50
3 watts output, Tone and voiume controls. Isolsted mains SHORT WAVE, sml; 10pF, 25pF, 50pF, 75pF, 100pF, ”““ 6gns n 8 _%gns L | 8gns

11}in. Abave magnet assembly having

a flux deusity of 14,000
gauss and s tofal flux of
145,000 Maxwells, Bass
resonance 45 c,p.5. Rated
20 watts. Voice coils
3 or 8 or 16 ohms,

Modale kit, 30-17,000 c¢.p.s.
with tweeter, crassover,

tnnllarl;;r With knobs, io;:_nrgezlag and valves ECLSE, %’Gggflgogfd o 100 ot e 7/ I 35 watt 50 watt _ "9
5 'eqRONCy reaponse A cps. i QC He P p. P = £AC
L 89/6] TRmMmMERs. Com B0, 50, TgF, Sy gmﬁ HLEL srugﬂz CABINETS. Fluted mmga front.
e 150pF, 1/3; 250pF, "/6; 600pF, 7607, 179; 1ooopr. 28, orj1 (0N SiniroundLoncapeaker; Ll . Ty -
GARRARD TEAEWOOD BASE WB.1l. Ready 77/6 RECTIFIERS CONTACT COOLED {wave WmA /8 For 18 x 8in or 8in round Loudspeaker .. S
cut out for mounting 1085, 3000, SP25, AT80, ete, 86mA 9/6, SILICON BYZ13 6/-; BYW 10/-. For 10 « 8in or 8}in round Loudepeaker
GAREARD "i,?’ﬁ’?, COVER gPC1lor WBL 77 /6] Fall wave Bridse 75mA 10/-; 180mA 10/8; TV rocts. 10/ LOUDSPEAKER. CABINET WADDING 18in wide, £/81t
. rabla tin R clive & Arance.
e L T SPPEROCY: | NEON PANEL INDICATORS 250v. AC/DC Red. Amber 4/8.  gooa oo "p el ™90 ohm 85/-, EMI 2:in 8 ohm 17/6,
BMI PICK-UP ARM. Complete with mono cartridge 29/6. RESISTORS. Prelerred values, 10 ohms to 10 meg. Horn Tweeters 2-18ke/s, 10W 15 ohm 28/6. Crossover 16/8.
ENMI JUNIOR 4 SPEED RECORD PLAYER iw,iw,1w,20%384;1} w.8d;2w.1/~; i w.10% 6d. LOUDSPEAKERSP.M.3 OHMS, 21in, 3in, 4in, bin, 6 x 8in,
Mains operated motor, turntable and pick up 59/6 HIGH STABILITY. & w. 1% 10 ohms to 10 meg.. 2/-. 7 x4in. 17/6 each; 6iin £2/8; 8 x Sin, 21/-; 8 x R4in 21/-;
complete, Poﬂ'l :'II S IRAUPICASTRID Ditto 5°,. Preferred values 10 chms {0 22 meg., 9d. 10 < 6in, 30/=; 10in. or 12in; Double cone 3 or 15 chm 39/6.
- TRIDGES WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 wait, SPECIALOFFER!80obm, 2iin, £in. 35 ohm, 8 in, 25 ohm,
GP84 58/-; GPB8 45/-; GPS1 30/-; GP67 19/6, ACOS 10 chms to 100K. 2/~ each; £} watt.1 ohm to 8-2 ohms. 2[—-: 15 6 EACH 8x4in; 8x0in. 15 ohm. 7xdin;
L.P. only 10/0 Al standard 8xing complete with stylas. TYPE 8 x Bin.
N N SISTORSIIEACE, 8in LOUDSPEAKER UNITS 3 ohm £7/8; 15 ohm 80/-
CRYSTAL MIKE INSERTS 1, 0C72, 0081, 0044, 0C45, AF117. ELAC 8 in. De Luxe Ceramic 3 obm 45/-; 15 ohm 50/-.
14" dis. 876 ACOS 13° dia, 12/6. BMS, 1° dia. 9/8 MAT 100 7/0 MAT 101 8/8; MAT 120 7/9; MAT 1218/6. gjn LOUDSPEAKER. TWIN CONE 3 ohm 85/-.
REPANCO TRANSISTOR TRANSFORMERS. 5in, WOOFER. 8 wattr max. £0-10,000 eps. 8or 15 ohm. 89[0
Po RTABLE AM PL' F' E R TT45. Push Pull Drive, 9:1 CT, 8/-. TT46 Output, CT8:1,6/-. OUTPUT TRANS. ELM lM 4/8; MIKE TRANS, 50:1 3/9.
TT49. Intorstage, 451, 6/; TT52 Output 8ohms, 201, 6/-. SPEAKER COVERING MATRRIALS. Samples Large B.A.E

Portable mini p.a.system,
Many ases — ideal for
Parties, or as s Baby
Alarm, Intercom, Tele-
phone or Record Player
Amplifier, oto, Attractive
. - covered cabinef,

TTL3/4 PAIR 10 watt Am| Transformers and circuit 35/-.

X ______I'__—_L u LA ”
TRANSISTOR MAINS POWER PACKS. FULL WA THE FAMOUS MUL RD 510

9 volt 500mA. Size 4} x£}x 2in.  Metal case, 49/6 £16.19.6 rost10/8
Crackle finish. Output terminals. On/off switch.

Hall Wave 9 volt 50mA, Size 2} x1}in. Spap terminals 32/8
9 volt 500mA. TRANSFORMER ONLY. 2} ~ 11 x 1}in, 10/6

x 9 x Aln., with
)ﬂurhl'? X 4in, speaker Post
snd fouz t;ﬂmtor‘?no ;;;'b % . MA'"S TRA“SFORMERS 8/- each
power amplifier. Uses attery. ] £250-0-250 50 mA. 6.3 v, 2 amps, centre tapped 19/6
Brand naw in Makert aacton witl lm 20028080 mA. 63 v. 38 1. 'gv 1a, o’rgv 2a. 38/
akers antee. 0 80mA.8.3. 2.63v.1a,0r8v. 22, 235/ Masin power, amplifier and 2 valve pre-amplifier. Bilver
World_famous make. / soo’gi?l?u“x'il;&":‘é'oﬁiAt a ;vcll; ll?' A u’h‘ :g/"" groy hdi vazol, Volume, treble, bass controis. Function |
WEYRAD P50 — TRANSISTOR COILS MIDGET 220 v.45 mA, 0. 25 212 x2in. . 178] |0 o mioct™ ocher " Venees: B x ELBiTS 1 Erae.
RASW Forrite Aerial ..12/6 8pare Cores .......... 8d, HEATER TRANS. 83 v.1) e, 10/0; .. 83 v. 4s. 15/8 1 xBCCSS, 1:<EZ8]. Ultea lgesr Parmeko output
?‘pc.:‘ﬁoo//’l&,c"o & “13 Driver Trans. LFDT4 .. g/g Ditto tapped sec. 1.4'v., 2, 3, 4, 5, 13 a 15/6 former, £0 db 10 watis rms. §
3rd 1.7, PBO/3CO - 7| Tl Sixcedh, FOAL - 218 | SENERAL T, oxssz Y LB :?o"?‘“ 2. o‘mm 3 i modo. 3and 15 ohm output. Brand new. Guaranteed.
P31/1, P51/8 .8/7 | Weyrad Booklet ...... 2f- 1amp., 8, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60. 35/- i
PB1/3, 6/; Teloscopio Aerials 8in. to #8in. 5/-. AUTO TRANSFORMERS 0-115-230 v. Loputioutput,| |ALL EAGLE PRODUCTS
Forrite Rod 8 x {in. 4/-. 8 X jin. §/-. S 3/ 150w 30/ 00w 95/ 1000w 195/- SUPPLIED AT LOWEST PRI
800ma C 8 03%““"‘ R B Layztioio/2d ILLUSTRATED EAOLE CATALOGUE S/ Post tres.
VOLUME CONTROLS b LOAX O, wd. Yo b oy R nn’c'rmzns
Lone windios, Midest 8 BRITISH AERIALITE o M amn 815 B ; BARGAIN AM TUNER, Motism Ware.
B e e e it TR
/8 /- | 40 yd. 20/-; 60 yd. 30/-. 1 /8.
STEREKO L/8 10/6, D. P 14/8 | FRINGE LOW LOSS OUTLET BOXES, SURFACE OR FLUSH 4/6. BARGAIN DE LUXE TAPESPLICER Cats,
dgo 5K. 6., Tux;liltox, 5/-. | Tdea) 625 linos | /6yd. BALANCED TWIK FEEDERS 1/- yd. 80 ohms or 300 ohms. trims, joins for editing and repairs. With 8 blades. 22/6

ND3.WATT JACK SOCKET 8td. open-circuit 2/8, closed circuit 4/8; BARGAIN 4 CHANNEL TRANSISTOR MIXER. Add

WIRE-WOU R

Chrome Lead Socket 7/6. Phono Plugs 1/-. Phono Ilocket 1j-. i i
STANDARD SIZE POTS. nmugical highlights and sound eZeots to recordings. Wil
LONG SPINDLE JACK PLUGS 8td. Chrome 3/-; 3-mm ckmme ll! mix Microphone, records, taps and tuner with 6

WIRE-WOUND 3-WATT POTS.
Small lwe with small knob.
Values 100 to 3

BOCKETS Chasuis 8-pin 1/0; pln 2=, i
Carbon 80 K {0 2 mez. 8 to 100 K. 3-pin 3/8; 6-pin §/-. DIN PLUGS 3-pin 3/° 6-pln ./_ sepazate controls into single outpot. 9 volt.
VEROBOARD 0-15 MATRIX VALVE BOLDERS, 9d.; CERAMIC 1/-; CANS 1/-, BARGAIN FM TUNER 88-108 uc/. six 'l‘nnunor 9 volt.

. Printed Circnit. Calibrated slide
EM.I. |3% % 8in, WalllneutClblnot Sise 7 xls x ﬂn AV,

LOUDSPEAKE RS BARGAIN 8 WATT AMPLIFIER. 4 Trunsistor 4 /6

Push-Puil Ready built, with volume controi.
With flared tmmr cone and

24 an 3/8. S| % 83in, 3/2, llxalln 8/8. 83 x Bin, 5/2.
EDGE CONNECTORS 18 way 5/-; m. 7/8.

PINR
S.R.B.P. Board 016 MATRIX 24in. wide 6d. pet 1in.,
!ln wide 9d. 1lin,; 5in. wide 1/- per 1in, (up to 17in.),
B.P. u Fin. oud 1 % 8in, §/-.

IMI'K LUMINTOK OHAS! 18 R}in. sides, magnet. 10
7x4iu., 8/-; 11x3in., 7/6; n < 7in. m. 1axoin 10/8; Bade res. ‘;3 m % RADIO BOOKS % (Postage 8d.)
15x14fn,, 15/~; #x7 % gin. ., 8/6; 14 x11x ®in., 14/8. Flux 10,000 ganss, Practical Transistor Recsivers ..

£ 12 12in. 6/6; 14:%in. Speech coil, 8 or 18 ohm. Practical Radio Inside Out ..

ALUMINIUM PANELS 18 s.w.
5/8; 12x8in. 4/6; 10 x7in. 3/8; 8x6in, 2/6; 8x4in.,1/6.

tinch DIAMETER WAVE-CHANGE SWITCHES.
p. 8-way, or 2 p 8-way, or 3 p. 4-way 4/6 each,

Re d Teak C Supersensitive Transistor Pocket Radio 3

su:o ﬁeulno‘; Oln. siCablnat 94 / 6 Pgh!‘v:}:.r :!ud{lde. lqigglkeu. lf' 3,0rden /- No.Sen. :/I-
LY, T8 nding nes

Ali with Twin Twosters 70 /6 " 79 /6 Shortwave Transistor Receiver:

. £-wiy, or 4 p, 8-way p!/ﬂ each. 3 or 8 or 16 ohms. 10 watt. ' 7/° ;::&rn;wr commm‘::lie!mio'n lwn
cuits for
M | N.| -M (o) D U L E t;;llhh‘cvmol &l‘lrtll‘l!l‘illgt lnecgv::- HE
3 38 WOl 0 ve .
Lo U DSPEAKER KIT ’""":'m"c',{,m;éﬁt;{‘m' g:“dt: g‘g
{1 r 0 Con! .
= akkrgtgng%foﬁmmgws 10 waTT 65/- carmiaGe s Valves, Teansistors and Diodes eqivalonts Kanaai... 108
Koo & Tripls speaker system combining on ready cut bafe.
LOW RESISTANCE HEADPHONES 3-5 ohms....  39/6 e e et o 3 inch MOVING COIL METERS BRITISH MADE
DK LUXE PADDED STEREQ PHONES 8 ohms . . 200 Troble louirperions oaromsyerste Bass, Midde | Varions calibrationsjmovements. - 500 Mlcroamp; 37/6
STHE INSTANT" = heavy duty 5 in. Bass wool" anit has & low 1 Milliamp; 50-0-50 Microamp. eic. 8.A.E. for list.
! cone. The Mid-Range unit is lpennn designed to add
O drivs to o midde ogiser aad the tweeter §:,.... the MAINS ELECTRIC MOTORS.
P Ll .
REGORDING : 20:10,000 ¢ps.  Fol impicuckions for 301 § ohmy o é}fflwf.'."x?z'of f’, .08 et Hobry
TEAK VENEERED BOOKSHELF ENCLOSURE. oty 4 yois” SOmA. Spindle # " '8/80.
DEMAGNETISER 18 x 10 x 9 in. Modern Scandinavian 94/6 lll |7/6 EACH
200/250 v. A.C. Leallet S A E. B Pot o6 42/6 | Buted trout deien for Mini-Hodule. {6 pousi- E o tor 50/%: 8 Tow sl
Minimum Post and Packing 2/6. RETURN OF POST DESPATCH. HI-FI STOCKISTS. CUSTOMERS FREE CAR PARK. CALLERS WELCOME,

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, WEST cnovbon

9-6 Wed d 9-1 » S
List 1/-. Written guarantee with every purchase, (Export: Remit cash and extro postage.) Buses .133 6§ p:'ss(doo: ; 7!. S::'Selh:r;'t. T.O'I:‘Bdi- e ’&
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AUDIO. EFFECTS
5 SHAW LANE, HALIFAX YORKS

Buy with confidence and obtain the right results,
Refunds without question if any of our products
fail to ‘give 1009, satisfaction.
AMATEUR BANDS ALL TRANSISTOR
SUPERHET RECEIVER KIT. No fuss,
no drilling. Just fit the components on our
printed circuit, Slow Motion tuning. Simple
IF alignment. Perspex front panel. Push pull
AF amp drives your 8-15 ohm speaker. Amp
can be used seperately. Designed to accept a
BFO signal. Uses Denco plug in coils 2T.
.5 10 1.54 Mhz 3T, 1.67 to 5.3 Mhz 4T.
5.0 to 15 Mhz 5T, 10.5 10 31.5 Mhz Range 3T
normally supplied with kit. Uses 9 volt battery.
Easy step by step instructions. Complete Kit.
£8 19 6 plus 5/6 P. P, & Ins. Extra ranges 12/-

POWER "CONTROLLER, Power at your
finger tips. Not merely half wave control but
full wave. A single variable control gives zero
to full power, Uses latest 15 amp 3kW triac
and special trigeering device. ldeal for all
types of lighting, fires, motors, drills, etc,
Complete with box, power sockct, cables, etc,
In kit form with easy to follow instructions
£6.9.6. Rcady built £9.4.6plusS5/6P. P. &
REVERBERATION AMPLIFIER. Self con-
tained transistorised, battery operated. An
entirely different approach to sound reproduc-
tion, Normally, sound reproduction from a
single source. has a flat one dimensional effect.
With this unit, proper sound delay through
reverberation, tones. are created with a truly
third dimension for concert hall originality.
Two controls adjust volume and reverberation,
Simply plug microphone. guitar, etc., in, and
the output into your amplifier. Supplled in a
beautifu! walnut cabinet 74in » 3in X 4%in,
£1040 plus 6/-P. P, & Ins.

OX SWITCH. This sound operated switch
ls ideal ror mobile TX work, tape recorder
swkchinn. etc. You speak, it switches. High
and medium imp. inputs. AF take off point,
Drives your 12 volt relay. In kit form with
full instructions 42/6. Rcady bum. tested and
guaranteed. 62/6, plus 2/6 P
METRONOME UNIT. Vannble beat. Listen
while you play and keep in time. Easily built,
pocket size with personal mini earphone. In
kit form 27/6, post paid. Ready built in an
attractive black and white polythene case, 37/6

post paid,

MORSE OSCILLATOR. PC board, tran-
sistors, high stab, components, battery carrier,
car piece. Adjustable tone. Just attach your
key. Drives phones or speaker. In kit form
17/6 po;;/pand Rendy built in similar case as
STRAIGHT FROM THE - PRESS. Latest
Muliard manual: Audio Amps. FM tuners,
Stereo decoder. ReCercr circuits, Hi Fi Tape,
elc. etc. 32/6

JUST ARRIVED IN STOCK Texas tran-
sistors. Complementary symmetry. Driver,
NPN, PNP output. The set of three ONLY
6/6 post paid.

Free lists with every order. For lists only send
1/6 (deductible from firse order).

H A c SHORT-WAVE
] . . KITS

WORLD-WIDE RECEPTION

Famous for over 35 years for S8hort-Wave Equip-
ment of quality, “H.A.C." were the Original
suppliers of Bhort-Wave Recelver Kits for the
amateur comtmctor Over 10,000 satisfled

] Colleges, Hos-
pitals, Public 8chools, R.A.F., Army, Harps, ctc.

IMPROVED 1970 RANGE

One-valve model “DX", complete kit—price 56/8
(Postage and packing 3/8)
Customer writes: — 'Deﬂnltely the beat one-valve
8.W. Kit available at any price. America and
Australia received clearly at good volume.” This
kit contalns all genuine short-wave componenta,
drilled chassis, valve, accessories and tull instruc-
tions. Ready Lo assemble, and of course, a8 all our
producta—tully gutrmteed Full range of other
SW kita inclndm@ the famous mode] “K*“ nnd

K plus" ( 1 above.) All ord:
by return. (Muil order only.) S8end now for a
desacriptive catalogue, order form.

“H.A.C."” SHORT-WAVE PRODUCTS
29 Old Bond Strest, London W.1

NEW VALVES!

Guaranteed and Tested

24.HOUR SERVICE

IR3 56 | DL98 7/~ | EYsl /8| PL304 133
185 4/8 | DYBE 4/9) KY86 8/3 | PY32 10/-
1T4 £/ | DYB7 4/8| KZ80 4/3) PY33 10/~
384 5/9 | RABCSO §/8 | KZ81 4/6 | PY8} 8-
3V4 6/6 | EBC33 7/9 | KT61 9/8 PYS‘I B/~
8/30L2 11/8 | EBC41 9/8! KT6G 16/6( PY83  §/6
6AQD 4/8 | EBFSO §/-| N78 17/-1 PY8S  6/6
8VBG  8/- | EBF8Y §/6 | PABCNO 6/9 | PYB0O 6/6
26LAGT 4/6 | ECCR1  8/8 | PCS6  10/8 | PY80) 6/8
B0FL1 18/8 | ECC82 4/-| PCRS  10/8 | R19 6/3
30FLIZ 14/8 | KUCHS  4/8 | PC9T 8/3: Us 12/9
30P4 11/8 | FCCBO &/~ | PCOOO 7/~ | U26 11/8
30P19 11/6 | ECH35 §/6| PCCB4  6/8| UlS)  12/-
30PLI 13/6 | ECHB1 5/9 | PCC89 8/11 U193 8/8
30PL13 14/11 | ECL8S0 8/8| PCFs0 §/11 | U251 14/
CCH35 18/~ | BECL82 6/8| PCF8O! 6/8| U301l 10/-
CL33 17/8 | ECL83 8/-| PCFR02 8/9 | U329 14/-
DACH2 6/9 | ECL86 ?/6. PCL82 6/8 | UABCS0 6/
DAF91 4/8 | EF87TA @/~ | PCL83 9/9| UBC41 8/3
DAF96 6/9 | EF39  4/8| PCL84 7/~ | UBF89 0/8
DF33 7/8 | EF80  4/6; PCL85 8/6 | UCC85 778
DF# 2/9 | EF85 4/9 | PCLS4 8/- | UCHS1 6/-
DFos 6/8 | EFs8 6/8| PFL20011/- | UCL82 6/9
DK32 6/9 |EF89 4/8) PL36 9/8| UP41 10/8
DK91 §/6 | EF183 5/6! PL&1  8/- | UF89 6/~
DK96 7/8 | EFI84 8/3| PLR2 5/9| UL4I 10/8
DL35 4/9 | KH$0 6/-| PL83 6/3! UL84  §/3
DLs2  &/8 | EL33 9:3| PL84 8/- (UYL /-
DL84  6/8 | EL84 40l PL300 12/91 TY85  5/3
Postage un 1 valve 9d. extra. On 2 valves or more, postage
fd. per valve extra. Any Insured parcel against damage in
transit 6d. extra, Office address, no callers.

GERALD BERNARD
83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON, N16

976

1,750 COMPONENTS
FOR 65/- ? ?

YES. QUITE TRUE.
READ ON

BUMPER BARGAIN PARCEL

We guarantee that this parcel con-
tains at least 1,750 components.
Short-leaded on panels including a
minimum of 350 translstors {mainly
NPN & PNP germanium, audio and
switching types—data supplied). The
rest of the Parcel is made up with:
Resistors 5% or betier (including
some 1%) mamly metal oxide, car.
bon film, and composition (ypec
Mainly § & § wauwt . . iodes,
miniature silicon types 0A90 0A9I
OA95, IS130, etc. capacitors
including (amalum. electrolytics,
ceramics & polyesters . . . induc-
tors, a selection of values . . , also
the odd transformer, trimpot, etc.,
etc. . . . These are all miniature,
up to date, professional, top quality
components. Don’t miss this, one
of our best offers yet!! Price, 65/-.
Post and Packing 6/6d U.K. New
Zealand 20/- post and packing.
Limited stocks oniy.

KEYTRONICS, PW

52 Earls Court Road, London, W8
Tel. 01-478 8499

MAIL ORDER ONLY. Retail and
Trade supplied. Export enquiries
particularly welcome.

BY RETURN SERVICE
S.A.E. for list of other goods

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,
YORKS. Tel. Heckmond wike 4285

AW48-80 TV Tubes good picture-no guaran-

tee £1 plus 12/- carriage

Aircraft Sighting Head with Gyro Unit

Condition Fair 18/6, carriage B.R.S. 12/-.

Small 12-way Plug and Socket, 1/6 each p.p

1/-. 15/- per doz. p.p. 3/6. £x unit.

Panel of 19 mixed pots. 5/- post paid. Ex unit.

Panels of Resistors and s 8/- per

doz., post paid. Ex unit.

Bombsight-Computors containing a large selec-

tion of gears. A delight for The Model Maker.

55/~ carriage paid.

Complete untested 17 inch TV Sets 12

channel 50/-, 15/- carriage.

Small Sub Chlssi‘g containing small 12-way

Plug and socket. Few Resistors and Conden-

sors 8/-, p. p. 1/6.

Speakers removed from T.V, Sets. All PM

and 3 ohm. 6in. round 3/-, p. & p. 3/-; 6 for

24/-, post paid 6X4in. 3/-, p. & p. 3/-; 6 for

/-, post paid. Sin. round 3/-, p. & p. 3/

6 for 24/- post paid. 7X 4in. §/-, p. & p. 3/-;

6 for 34/- post paid. Slot Speakers 8 X 2}in.

§/-, p. & p. 3/-; 6 for 30/- post paid.

Reclaimed T.V. Tubes, with 6 months’

guarantee 17in. Type AW43/80. AW43/88

40/-, MW43/69 30/-. l4in. Type 17/-. All

Tubes 12/- carriage.

Silicon Rectifler 500mA 800 PIV, 2/6 post

paid. 24/- per dozen, post paid.

Jap Earpiece. Magnetic 8 ohm. Small and

Large Plug 1/11 post paid.

G.P. Diodes 3/6 per dozen, post paid.

Top Grade Mylar Tapes, 7in Standard 11/6,

7in, Long Play 14/-, 5in. Standard 7/9. Sin

Long Play 10/-, plus post on any tape 1/9.

VALVE LIST—Ex Equipment, 3 months’

guarantee. Single Valves Post 7d.,, over 3

Valves p. & p. paid

ARPI2 1/6 | PCL82  4/-| 6BS8 1/8
EB91 9d | PCLR3  S/- | 6BW7 2/6
3/- { PL36 8/ | 6K7 1/9

EBF80 /- | PL38 6/— | 6U4 S/-
ECC81 3/- | PL8I 4/- | 6P28 5/
ECC82 3/~ | PY33 5/- | 10P13 2/6
PYS! 1/6 | 185BT  8/6

PCF80 2/- | U251 §/- i 6/30L2  §/-

est. 1943 JOHNSONS te!: 24864

New! CV2-—a unique triple-purpose
VHF kit for the Amateur enthusiast.
Integrated converter, receiver, and
tuner-feeder. Fantastic single trans-
istor performance! Comprehensive kit
of high grade parts with three coils
covering 80-178MHz, 9v battery, etc.,
together with simplified diagrams and
instructions. Price complete, £4, post,
packing and insurance paid, direct
from makers. S.A.E. for literature.

JOHNSON'S (RADIO)
St. Martin’'s Gate, Worcester

Please mention
PRACTICAL
WIRELESS

when replying to
advertisements




negative circuits.

Short pieces of sleeving will also identify transistor
leads when these are fitted. Black is suggested for
base, yellow for emitter, and red Tor collector.

1.F.[Meter Amplifier. This is the largest unit, shown
in Fig. 6. It mounts vertically by two brackets used
as chassis return. Figure 6 shows the “top” of the
board, with ifts, resistors, etc. Wiring under the
board is shown with broken lines.

It is convenient to fit the i.f.t.s first, with central
holes to reach the cores later. All the cans are
earthed. If each component and lead is marked with
coloured pencil as fitted and soldered it will be
easily clear what has been done, and nothing is
likely to be omitted.

Later, leads are passed through the chassis to the:

function switch, 8 on oscillator coils, and other
items as shown. A check should be made against
Fig. 2 as required. R18 to R21, Tr5 and the meter
may be omitted until later.

Tr6 and Tr7 run from the reduced voltage available
from Y at the i.f. amplifier. The b.f.0. receives the
regulated supply from the 5-6V Zener diode. When
the completed panel is fixed in place, remove the
temporary coupling capacitor used to give a.m.
reception from D2, if previously fitted.

IF Alignment

The intermediate frequency is 465kHz. If a signal
generator is available, loosely couple it to the base.
of Tr2, and rotate all the cores for best results with
a 465kHz input. A c.w. signal will operate the
meter, so i.f.t. cores can be adjusted for best meter
reading. Input should be kept well down.

With a modulated signal from the generator,
adjustments can be for nfaximum audio output, with
gain controls at maximum; or for maximum battery
current, shown by a meter in one lead. Input must
again be kept well down.

If no generator is available, a stable

T6 |

Speaker >
s’ ] ‘g /

Battery

. /

czz@-—«, L

|
!
—&

signal should be tuned in (such as a
BBC transmission, with a very short
aerial). The five cores are then care-
fully adjusted for best results.

= A properly shaped core adjusting

“ﬁ tool is best employed for the if.ts.

_: Final alignment should be with a
weak signal. These cores are then left
and need no further adjustment.

= i BFO

1 With VCS5 half closed, and the b.f.o.
switched on, a strong heterodyne
/ should be heard when the b.f.o. coil

-~ ~. / o -
‘_@+f *—T™VYR2 core is rotated with a tool. Ignore any

weak whistles produced at other core

RHeat Sink
Chussis

32 x 247

Fig. 7: The audio amplifier board.

Audio Amplifier. Figure 7 shows components and
wiring. The heatsink is fixed with two }in. or similar
bolts, and a tag under one nut serves as chassis
return. Extra nuts are put on, and the finished
board can then be clamped to the chassis, with a
little clearance.

Tr1l and Tri2 occupy clips bolted to the heat-
sink. The connections given for TS5 are for the
particular transformer listed, and if an alternative
is fitted, the maker’s data should be followed.

A black flexible lead with negative battery clip
runs from C26. The lead Y supplies the i.f. amplifier.
VR2 slider runs to R31.

The whole amplifier can be tested by taking an
audio input to R31, with battery positive as earth
return.

If the receiver is to be temporarily or permanently
used for ordinary a.m. reception (speech, music)
only, VR2 can be fed from diode D2 via a capacitor,
as described.

Product Detectar and B.F.O. Connections are
shown in Fig. 8. The completed panel again mounts
vertically on brackets, and is placed to allow quite
short leads from Cl4 and VCS. A hole is necessary
under the b.f.0. coil to reach its core.

The circuit provides a.m. detection when the b.f.o.
is off, and the function switch breaks this circuit,

settings, and place the core so that it
is at the central or zero beat position.
A whistle, which rises in pitch, will
then be heard if VC5 is opened or
closed. During these adjustments, a
steady carrier should be present, from a signal
generator or transmission.

$11(5-6V-)

e ey

Fig. 8 Product detector and b.f.0. board:

RF, Mixer and Osc

It is necessary to describe adjustments to only
one range, as each range is dealt with separately.
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TCS is about two-thirds or so closed. Its setting
primarily determines band limits at the high fre-
quency end of the band. The red coil core is adjusted
to obtain a suitable band limit at the low frequency
end of the band.

The coils are normally packed with the brass
screws set right in, so it is as well to unscrew them
all so that roughly 4in. of 6BA rod projects, to begin.

Set VC4 (aerial trimmer) about half closed, and
rotate the cores of blue and yellow coils for best
results, near the Lf. end of the band (ganged capacitor
nearly fully closed). Tune to the h.f. end of the
band, this time adjusting the yellow coil trimmer
for best results.

Repeat these adjustments, as necessary, for suit-
able band coverage, and best performance., VC4
will not need continuous adjustment, when the blue
cores are suitably placed, but this trimmer is helpful
when changing aerials, or bringing up weak signals.

Notes on Operating

The dial reads 0-500, to log particular s.w. trans-
missions, etc. s.w. reception, especially on the hf.
bands, varies greatly from hour to hour, daily, and
has seasonal and other variations.

For normal reception, put the function switch
to a.m. with a.v.c. When very strong transmissions
overload early stages, VR1 must be turned back.
VC4 is simply peaked for best results, and should
never be fully open or fully closed.

In some cases manual control of r.f. gain only is
required, and 3rd and 4th positions of the switch
provide this, the latter with the b.f.o. on. In the 4th
position, s.s.b. and ¢.w. do not control gain via the
a.v.c. circuit. In the Sth position, these signals pro-
vide a.v.c. bias.

With the switch in the 5th position, c¢.w. and s.s.b.
can be resolved over a considerable level of signal
strengths. Rotating VC5 one way or the other, from
the central or zero position, will resolve an s.s.b.
signal, the direction of rotation depending on whether
upper or lower sideband is being transmitted. With
exceptionally strong or local signals, gain must be
reduced with VRI.

With c.w.,, the b.f.o. acts as a pitch control, and
may also be above or below the carrier frequency,
as giving best results.

In all cases VR2 controls volume, and it is as
well to keep current peaks down to 30-40mA or so,
which should give ample output.

S14 can be closed during noisy static conditions,
or when wearing headphones. The limiting is fairly
heavy, to avoid blasting on phones.

VR3 should originally be set at about its middle
position, with VR1 at maximum gain. With no
aerial, and no signal tuned in, adjust VR3 for zero
on- the S-meter. If wished, VR3 can be made up
from one or more resistors in series with a potentio-
meter of lower value, though using 5k} as shown is
not too critical when adjusting zero.

For very long distance reception, one of the
numerous external short wave aerials of improved
type may be used—a dipole, doublet, tuned end-fed
wire, etc.

For general results, any end connected wire may
be taken to the aerial socket. It will probably be
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found that a long wire is best avoided for medium
and low frequencies.

A telescopic 30in. or similar aerial, fixed to the
case but insulated from it, will give very good
results over medium and high frequencies, though
naturally not with extremely remote stations. A
flying lead from the aerial can be taken to the aerial
socket, or directly to the fixed section of VCI.

With some frequencies and transmissions, adding
an earth will bring about no significant improve-
ment. With other signals (such as weak Top Band
amateurs) adding an earth will increase volume
very considerably.

Photographs show underside and above views of the complete
receiver.

-

Other Points

R38 and R9 are chosen to drop just over 3V with
a current slightly in excess of 10mA. Since D1
maintains 56V, 34V must be dropped with a 9V
supply, The fairly high resistor values are to help
reduce ‘current lost through D1.

Though the values shown should prove satisfactory
with 109% resistors and some variation in the actual
controlled voltage of D1, a stabilised supply may no
longer be obtained, when the battery voltage falls
even slightly. If so, R9 should be slightly reduced.
Battery drain, with no signal, should be about
20-25mA, with VR1 at maximum.



ELEGTROVALUE

Everything brand new and to
specification ¢ Large stocks * Good service

RESISTORS :

Code Power Tolerance Range Values 1t 9 10 to 99 100 wp
available SEE NOTE BELOW

] 1/20W 5% 82§,-220K &, Ei2 18 16 15

C 1/8W o 4.75,-830K £, E24 2.5 2 1.75

C 1/4W 10% 4.70,-10M §), E12 2.5 2 1.75

C 1/2W 5% 4.70-10M §, E24 3 2.5 2.25

MO 12w 2% 100-1MQ, E24 9 3 7

(o] 1w 10°% 4.20-10M R}, E12 6 5 4.5

ww 1w 10%+1/20Q2  0.22§,-3.38 El12 15d all quantities

ww iw 5% 120-10K ), Ei2 15d all quantities

ww W 5% 12 -10K§L E12 18d all quantities

Codes : € = carbon film, high stability, low noise.

MO = metal oxide, Electrosil TRS, ultra low noise.
WW = wire wound., Plessey.
Values : EI2 denotes series: 1, 1.2, 1.5, 1.8, 2.2, 2.7. 3.3, 3.9, 4.7, 5.6, 6.8, 8.2 and their decades.
E24 denotes series: as E12 plus 1.1, 1.3, 1.6,'2, 2.4, 3,'3.6,'4.3, 5.1, 6.2, 7.5, 9.1 and their decades.

Prices are in pence each for quantities of resistors of same ohmic value and power ratiug NOT mixed values.
Ugnore fractions of one penny on total resistor order.)

COLVERN 3 WATT WIRE-WOUND POTENTIOMETERS :

109, 158, 2580, 5080, 1008, 1508, 25082, 5008, 1K §, 1.5KQ, 25K, 5K, 10KN. 15KN. 25K 8.
SOKQ. Price only 5/6 each.

CARBON TRACK POTENTIOMETERS : Double wiper ensures minimum noise level.

Long plastic spindles. each each
Single gang linear: 220, 0, 4705}, 1K etc. to 2.2M §, 2/6 Log/Anti-log: 10K, 47K, 1M §} only 8/6
Single gang log: 4K7, 10K, 22K, ctc. 10 2.2M§,  2/6 Dual anti-log: 10K only 8/6
Dual gang linear: 4K7, 10K, 22K etc. to IM§) 8/6 Any type with } amp. double pole mains
Dual gang log: 4K7, 10K, 22K etc. to 2M28, 8/6 switch extra 2/3

FETS n-channel low cost general pur- | NEW PLESSEY INTEGRATED CIRCUIT POWER AMPLIFIER

pose 2N5163, 25 volt only 5/- each. § TYPE, SL403A. Only 48/6 nett. Operates with 18V power supply.

Q)‘I‘ad"’i’kgg;“?Mzﬁ_%%ls% 3/9% N::é“’l' Senﬁmvi(y 20mv inl;o 20M§, 3 watts into 7.53L.)‘Applicalions da!la:
- R wi s ] ifler kit 1

Motorola 2N5457 (MPF103) 9/9 cach. | F11118/ NET compiere . o o ereo Amplifier kit less metal wor

30 WATT BAILEY AMPLIFIER COMPONENTS :

Transistors for one channel £7/5/6 list. with 10% disconnt only £6/11/0.

Transistors for two channels £14/11/0 list, with 159, discount only £12/7/8.

Capacitors and resistors for one channel list £2.

Printed circuit board free with each transistor set.

Complcte unregulated power supply kit £4/17/6 mono or stereo, subject to discount.

Completc regulaled power supply kit £9/5/- subject to discount. Further details on application.

SINCLAIR 1C.10 Integrated Circuit Amplifier and Pre-amplifier. | CARBON SKELETON PRE-SETS.
This remarkable monolithic Integrated circuit amplifier and pre- | Small high quality, type PR: Lincar
amp now available from stock. The equivalent of 13 transistor/ | only, 1008, 22081, 4708, 1K§, 2K2,
18 resistor circuit plus 3 diodes and the first of its kind ever, | 4K7, 10K, 22K, 47K, 100K, 220K,
1t is d.c. coupled and applicable 10 an unusually wide range of §| 470K, lM.f},. 2M2, 5M, 10M §), vertical
uses as detailed in the manua) provided with it, As advertised, | or horizontal mounting, 1/- each.

post free 59/6 NET.

$-DeCs put an end to “birdsnesting’". Components just plug in. Saves valuable time. Use components again
and again. S-DeC only 30/6 post free. Compact T-DeC, increased capacity, may be temperature-cycled
T DeC only 51/- post free. Full range available.

CAPACITORS: All new stock
High ripple current types: Mediem electrolytics Small electrolytics
2000uF 25V 7/4; 2000uF 50V 11/4; 5000uF f Axial leads: Values (uF/V):{ Axial leads: 5/10, 10/10,
25V 12/6: 5000uF 50V 21/11: 1000:F 100V [ 50/50 2/-: 100/25 2/-: 100/50 ] 25/10. 50/10 1/- each, 25/25.
16/3; 2000<F 100V 28/9; 5000uF 70V 36/-: §2/6: 250/25 1/6: 250/50 3/9;

5000uF 100V 58/3. 1000:F 50V 8/2:[ 500725 3/9; 1000/10 3/3; 500/50
2500uF 64V 15/5: 2500uF 70V 19/6. 4/6; 1000/25 4/—: 1000/50 6/-;
2000/25 6/-; 3030/25 2/6.

47/25, 100/10. 220/10 1/3
each.

PEAK SOUND ENGLEFIELD KITS MULLlérRD l/SJIII)-mlin elecltiol)"‘tlcvc426

Brilliant tyli d range; Pricc cach. Axial leads, Values

a\falaillaall)lle i:exvosr;r::sg: an (wFIV): 0.64/64; 1/40: 1.6/25; 2.5/16;

Stereo 15 watts per channel 2.5/64; 4/10; 4/40; 5/64; 6.4/6.4: 6.4/25;

In kit form with complete 8/4.8/40; 10/2.5; 10/16: 10/64; 12.5/25;
i and pre-; lifi o

it st S g
modules and power supply, Build it 12+12 or 2525 ’ d ] B .5; .45
i .M.S. Pri = 50/25; 50/40; 64/4. 64/10; 80/2.5; R0/16:
Qutput per channel into 158§, 12 watts R.M.S. Price £38/9/- net 8%2/2 ) 12&/)%‘; 12{.5‘{7‘-0 '%g{)’/g ;‘2205/;2;
25 WATTS PER CHANNEL. As above but Output per channel Jj 1 .95 4; B 3 S
into 158, 25 waus R.M.S. Price £58/15/- Net 320/6.4: 400/4; 500/2.5uF/V.
Brief specification: Total harmonic distortion 0.1%.
Inputs: Magnetic, Ceramic, Tape, Radio. Signal to noise ratios: Wavechange switches: 1P 12W; 2P 6W;
Better than 60dB all inputs. O/load factor 28dB ail channels. | 3P 4W; 4P 3W long spindles, 4/9 each.

ENGLEFIELD CABINET 1o house cither above assemblies (as | Slider switches, double pole double throw
kﬂg}&g;{%)lslgnlﬂet OTHER PEAK SOUND PRODUCTS AS fl 3/- each.

BARGAINS IN NEW

TRANSISTORS

All power types supplied with
free insulating sets

2N696
2N697
2N706
2N1132
2N1302
2N1303
2N1304
2N1305
2N1306
2N1307
2N1308
2N1309
2N1613
2N1711
2N2218
2N2147
2N2369A
2N2646
2N2924
2N2925
2N2926R
2N29260
2N2926Y
2N2926G
2N3053
2N3054
2N3055
2N3391A
2N3702
2N3703
2N3704
2N3705
2N3706
2N3707
2N3708
2N3709
2N3710
2N3711
2N3904
2N3906
2N3731
2N4058
2N3325
2N3794
2N4284
2N4286
2N4289
2N4291
2N4292
2N4410

5/6
5/6
2/9
9/9
4/-
4/-
4/6
4/6
6/9
6/9
8/9
8/9
6/-
7/-
9/3
18/9
5/3
10/9
4/~
4/6
2/3
2/3
2/3
2/3
5/6
14/3
16/-
6/3
/6
3/3
3/9
3/5
3/3
4/-
3/-
3/-
3/6
3/
1/6
7/6
24/~
5/3
10/9
3/3
3/3
3/3
3/3
/3
3/3
4/9

2N5192 25/-
2N5195 28/3
4036 12/6
40362 16/~
ACI126 6/6
AC127 6/
AC128 6/-
AC176 11/-
ACY22 3/9
ACY40 4/-
ADI40 19/
AD149 17/6
ADI61 16/~
AD162 comp. pr.
AF118 16/6
AF124 1/6
AF127 7/~
BA102 9/~
BC107 2/9
BC108 2/6
BC109 2/9
BC147 3/6
BCI48 3/3
BC149 3/6
BC153 10/-
BC154 11/-
BC157 3/9
BC158 3/6
BC159 3/9
BC167 2/6
BCI68 2/3
BC169 2/6
BC177 6/3
BC178 5/8
BC179 6/—
BDi21 18/-
BDI123 24/3
BF178 10/6
BFX29 10/9
BFX85 8/3
BFX88 6/9
BSX20 3/9
BFY50 4/6
BFYS51 4/3
MJ480 21/-
MI4s1 27/-
MJ191 30/-
P346A 4/6
V405A 7/9
NKP403  15/6
NKP405 15/~

MAIN_LINE AMPLIFIER KITS as advertised.

Prices Net.

Authorised dealer.

COMPONENT DISCOUNTS :

10% on orders for components for £5 or more.
15% on orders (ot components for £15 or more.

(No discount on nel items.)

POSTAGE AND PACKING :
Free on orders over £2.
Piease add 1/6 if order is under £2.

Overseas orders weicome ; carriage charged at cost.

ELECTROVALUE s

(Dept. PW. 4) 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM,

Telephone : Egham 5533 (STD 0784-3)
Open 8—5.30 Sats. 1 p.m.
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F.A.L.PHASE 50

Public Address Amplifier

A superb solid state A.C. ‘
| Mains unit for vocal and Gns
Instrumental groups and
s Recommended
General Public Address use. Retal pricee

Y 50 Watts Qutput (Peak Rating) Y High Sensitivity

vy Output matching for speakers from 3-30 ohms
| Yk 3 separately controlled inputs
Y Separate Bass and Treble Controls SEND S.ALE |
Y% Froquency Response 22¢c.p.s. to 30Kes. | poR FuLLY

Available from your local Dealer |°*SC™PTIVE
Wholesale and Retail enquiries to Manufacturers LEAFLET

FUTU RISTIC AIDS LTD: 103 Henconner Lans, Leeds 13

VALVES

SAME DAY SERVICE
NEW! TESTED! GUARANTEED

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
Tel. 01-550 7441.

Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per
valve extra. Any Parcel Insured agsinst Dnm.nge in Transit 8d. extn

ESSEX

SETS 1R5, 185, 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DL94.
Set, 014101' 18/6. DAF96 DF 96, DK96, DL96,1 FOR 27/-.

0z4 4/6/ 12K8GT 7/8f DKS2 -2/6 | EF183 /9| PCF80814/8| UBC41 /-
1A7GT 7/8| 128N7GT DK91 §5/8| EF184 5/6| POL82 7/3| UBF80 §/9 |
1H6GT 7/8 6/6) DK92 8/6 | EHO0 6/3| PCL83 10/-| UBF89 /9
INGGT 7/8| 19BG6GL7/6| DK96 /3| EL33 /9| PCL84 7/6| UCC84 7/-
IR5 6/9(20F2 13/8| DL35 §/-| EL34 9/8| POL85 9/-| UCC85 7/8
186 4/3/20P3  11/9| DL92  §/8 | EL41 11/-| PCL86 8/8| UCF80
1T4 2/9(20P4 18/8| DL9¢ 6/0 | EL84  4/9| PENA4 18/6| UCH42 18/—
334 6/0! 26L6GT 5/~ DL98 7/8| EL90  4/6| PFL20011/9| UCHS1 6/8
3v4 8/8 25U4GT11/6 DY8é 5/9 ELG00 1%/6| PL38  9/9| UCL83 7/-
6Y3GT §/8( 30C1 6/6| DY87  &/9 | EM80 /6| PL8B1  8/8 UCL83 11/0

4G 7/6130C15 18/-| EABC80 6/6 | EM81  7/8) PLS1A 8/9| UF4l 10/8
6/30L2 12/-180C17 16/- EAF42 10/~ | EM84 @/0| PL32  6/8| UF80  7/-

L5 /8{30C18 14/ E. %/8 | EM87 7/6| PL83 6/8/ UF85 6/9
6AM6 2/9(30F5 16/-| EBC33 8/-]EY51 7/ PL84 6/8) UF9 6/
6AQ5  4/6( 30FL1 13/9| EBC4]1 9/8 | EY86 6/6| PL500 18/-| UL41 10/9
6AT6  4/-|30FL1214/6| EBF80 6/0 | EZ40 §/~| PL504 18/8) UL44 20/~
8AUG  4/8) S0FL1414/9| EBF89 6/3| EZ41  8/-| PL508 23/6| UL84 7/-
6BA6  4/6] 30L1 6/8| ECC81 8/0| EZ80 4/6/ PM84 7/6| UM84 6/6
6BES  4/9|30L15 14/-| ECC82 4/9|EZB1  4/9|PX25 10/6| UY4l /i
6BJ6  8/8( 30L17 15/6/ ECC83 7/-|GZ32 8/ PYS2 10/-|UYS5 &,
6BW6 18/-130P4 1%/-| ECC80 &/-|GZ34 9/9| PY3S 10/-| VP4B 10/-
8F13 3/8130P12 13/9| ECC91 3/-| KT61 9/8| PY81 /8| W118 ~
8F14  9/-{ 30P19 12/-| ECC80412/~ ; KT66 16/0| PY82 /8| 277 2/9
6F28 14/8) 30PL1 13/9) ECF80 6/8 ( N78  17/6] PY83 /9| Transistors
6F25 - 13/-| 30PL13 15/0 ECF82 §5/9 | PABC80 7/-| PY88 /8| AC107
8J6 8/-{ 30PL1416/6| ECH35 6/— | PC86 10/3| PY800 72/8( AC127 (]
8K7G B/G 35L6GT 8/8/ ECH42 13/6 { PC88  10/3| PYS01 6/9] AD140 7/6
6K8G 8/9|3W4 4/6 ECHS81 5§/8 | PC96  B/6| R19 /6] AF115 8/-
6L18 6/-] 36Z4GT 5/-| ECH83 PC97  8/6| R20  12/6| AF118 §/-
8SN7GT 4/81 6063 12/86 ECH84 7/8 (PCS00 7/6{ U2  18/-| AF117 4/
6V6G  8/8; AC/VP210/-| ECL80 7/~ PCCS84 6/6] U26  12/-| AF125 8/6
8VeGT 6/8| AZ31  9/8{ ECLB2 6/9 | PCC85 6/—)U47  13/8| AF127 §/6
6X4 4/3| B729 12/6| ECL83 8/8 | PCC88 9/-| U490  18/8| 0026 /6
8X5GT 5/0 CCH35 13/8| ECL86 8/~ | PCC89 10/8| U78 /8| 0044 /8
7B7 ?/-|CL33 18/8| EF37A 6/6 | PCC18911/6{ U181 12/8} OC45 /8
7ce 6/9|CY31 6/9]| EF39 /8 | PCF80 6/8] U198 /8] OC71 /6
10F3  14/-| DAC32 7/8] EF41 10/9 | PCF82 6/6| U251 14/8] OC72 /8
10F18 7/-| DAF91 4/8| EF80 /6 | PCF86 13/~| U301 10/8) OC75 /8
10P13 1%/~ | DAF96 7/8| EF85 /8 | PCF20018/61 U329 14/8| OC81 /8
12AT7 8/9| DF38  7/9| EF86 /8 | PCF80018/6| Us0l  19/6] OC81D /3
12AUG 4/9/ DF91  2/9| EF8o /3 | PCF801 6/9| UABCB0 6/6{ OC82  2/3
12AU7 4/0|DF96 7/8| EF91  2/8 | PCF802 9/-| UAF42 10/8( 0C82D g/6
12AX7 4/9|DH77 4/-(EF94 4/6 | PCF80514/- | UB41 /6| OC170  2/8

HOME RADIO (Components) LTD. Dept. PW, 234-240 London Rd., Mitcham, CR4 3HD. Phone 01-648 8422

oM /ll£
= '//////w’ o= - o

We’re making life

We've never seen the sense in wasting time and energy tramping round the shogs
trying to locate components for radlo and electronic projects—especlafly when t
British weather turns It Into a battle worse than a lone journey across Antarctical
That's why we Issue the Homo Radlo Components Catalogue which for many years
an of lasts to order by post. We've bulit up a mall-order
service which for speed and efficlency Is second to none. But recently we've gone a
step further In making life easy for you. Now you need not even walk round to the post
box. With our Cradit Account Service you can just tllephons—lny time of day or

EASY for you!

night, week-ends Included] If your call comes out of shop hours a
takes your message for us to deal with when we open next day. For full detalls just
drop us a line or 'phone 01-848 8422.

After you have avalled yourself of the service for 12 months we regularly send an
up-to-date cataiogue—FREE.

if you've not alréady got 8 Home Radlo Catalogue, send the coupon with cheque
or P.O, for 12/- (8/6 plus 3/6 P. & P.). Even If you don’t Intend t0 use our Credit Account
Service you certalnly need the catalogue—it has 350 pages, !ists over 8,000 components
and has over 1,500 illustradons)
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PART 16 2

INTEGRATED
CIRCUITS

N integrated circuit may be defined as a multi-
element circuit module constructed and encap-
sulated in such a way that the individual
elements cannot be isolated by normal bench tech-
niques. They can be divided into various groupings
categorised by the constructional methods employed
in manufacture. Figure 1 illustrates diagrammatically
the basic groupings.

The two basic categories of integrated circuits are
thin film circuits—which contain no active semi-
conductor devices—and semiconductor circuits
which contain active semiconductor components.
Two methods of construction are used to produce
semiconductor integrated circuits and these are
known as monolithic and hybrid integrated circuits.
Hybrid circuits consist of many discrete circuit
elements, such as diode and transistor chips bonded
to a header and interwired, whilst monolithic circuits
consist of a single silicon die with both active and
passive components diffused into the surface.

Integroted circuits

Thin film Semiconductor
circuits circuits
. Monolithic | Hybrid
circuits circuits

Fig. 1: Basic groupings of integrated circuits.

At present the great majority of integrated circuits
available commercially are of monolithic construc-
tion, as this form is best suited to mass production
techniques. Thin film and hybrid circuits are usually
manufactured to suit a particular requirement and
are more suitable for small production runs. For
example, a manufacturer of, say, missiles would use
hybrid or thin film circuits for special applications
such as i.f. amplifiers, whilst for switching or logic
functions standard monolithic logic circuits would
be used. The if. amplifiers would be built to the
manufacturer’s requirements of performance, and
in all probability could not be used by other manu-
facturers.

M. K.TITMAN,B.Sc.(Eng)

It follows therefore that the majority of inte-
grated circuits available are of monolithic construc-
tion. However thin film techniques are used in
monolithic construction for the formation of end
connectjons, resistors and capacitors.

Thin Film Circuits

Thin film circuits are manufactured by depositing
layers of metals or metallic compounds on to the
surface of a high resistivity substrate to form resis-
tor combinations, capacitors or inductors. A typical
thin film circuit is shown diagramatically in Fig. 2.
Three types of substrate are in common use: glass,
ceramic and glazed ceramic. When compatible thin
film circuits are deposited on monolithic silicon
structures then the substrate is a layer of oxidised
silicon. Z

Capacitor Co/nnection to bottom plate

| Inductor

Resistor <

interconnection metalisation
Fig. 2: Typical thin film circuit.

The required materials are deposited on to the
substrate by a variety of methods of which the
most common are vacuum evaporation, sputtering,
gas plating and silk screening. Silk screen layers
are deposited in the required pattern by the actual
process whereas in all the other processes further
work is required, patterning being achieved by a
photographic (photoresist) and etching system.

Perhaps the most common deposition system is
vacuum evaporation and this is used for gold, silver,
aluminium and nichrome (NiCr). The pure metals
are used for capacitor plates, inductor windings,
and connections and interwiring—whilst nichrome
forms the basis of most thin film resistors. Vacuum
evaporation is achieved by the evacuation of a glass
bell-shaped chamber and rapidly heating the
material to be deposited by an electric current
through a separate filament. The substrate is posi-
tioned near the material, which "vaporises, and
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collects part of the condensate as a thin film over
its surface. Subsequent etching then produces the
required pattern to give the desired characteristics.

Cathode sputtering is used to deposit tantalum to
form resistors or oxidised to form capacitors. In
this case deposition is due to bombardment of a
tantalum cathode by high energy inert gas particles
(often Argon). The substrate is placed at the anode
of a highly evacuated jar and the released tantalum
atoms are attracted by a high d.c. (or occasionally
a.c.) potential difference between anode and cathode.
The tantalum atoms impinge on the substrate and
adhere, thus building a thin film on to the surface.

Gas plating is used for the production of films of
silicone dioxide (Si0:), aluminium silicate (A1:0;Si0s)
and aluminium oxide (Al:0;), which are used as
dielectric layers for capacitors. The chemical reac-
tions are complex and depends upon either hydrogen
reduction or thermal decomposition of compounds.
The compound in vapour form is passed over the
heated substance and decomposition or a chemical
reaction takes place to leave the required dielectric
layer.

Resistor layer.

Substrate

Fig. 3: Cross section of thin film circuit.

We have seen how resistors, capacitors and induc-
tors may be formed and Fig. 3 shows a cross section
through a typical thin film surface. Only passive
components, however, can be produced by these
techniques and although passive filters, attenuators
etc. are often required system flexibility is limited.
In order to combat these limitations transistor chips,
which are manufactured separately, can be bonded
to the surface of the film. Wire interconnections are
used and hence extremely flexible circuits can be
produced. A typical thin film r.f. amplifier is shown
in Fig. 4. .

Now ideally all-integrated circuits should display
the same characteristics as equivalent discrete com-
ponent circuits, but in practice, because of the
close proximity of components, parasitic capacitive
and inductive effects are present. These parasitic
effects require careful consideration in the initial
design.

Another problem resulting from the close prox-
imity of components is leakage paths along the sur-
face of the substrate. Substrates are specifically
chosen to reduce surface leakage and these effects
are further reduced by careful layout. One con-
siderable advantage of thin film circuits lies in the
close component tolerances and wide range of values
which can be achieved.

Hybrid Circuits

Hybrid semiconductor circuits are formed by
bonding discrete components to a header and inter-
wiring with wire. A typical hybrid circuit is shown
in Fig. 5. The header forms part of a TO-5 size
transistor case with 10 leads. The discrete transistor
chips are usually normal production line transistors
whilst the capacitors, resistors and inductors are
specially produced to fulfill the circuit requirements.
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Interwiring with gold wire is carried out by hand
using special micromanipulators and microscopes.
This form of fabrication results in an expensive
component. However, the vield is high because each
component 1s tested prior to assembly. Hybrid

Discrete toroid

———— Bonded
transistor chip

[ ———=—Roesistors

[T~——Capacitor plate

| ——=—Metal fllm

Fig. 4: Some of the components of a thin film r.f. amplifier.

circuits are therefore similar to conventional circuits

except that fabrication is carried out in a micro-
miniature assembly. Development is thus con-
siderably simplified as breadboard models can be
constructed and the layout tested without investing
in costly processes. Because each component is
manufactured separately the flexibility of the system
is considerable, since every transistor can be chosen
for individual characteristics and no component
relies on the characteristics of other components.
Thus hybrid construction is the costliest production
system as a result of the non-automatic assembly
techniques but requires considerably less develop-
ment time to produce.

Discrete resistors,
capacltors and )
actlve components

Metal Interconnection
film

10 lead TO5 size case

wire
interconnection
Fig. 5: Hybrid integrated circuit.
Hybrid circuits therefore are particularly suitable

for small quantity requirements and production
runs. Because of the flexibility, elaborate and close



MINIATURE

WAFER SWITCHES
2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole. 3 way—2
pole, 4 way—3 pole, 4 way—2 pole
6 way—l pole, 12 way. All at 3/6
each. 36/- dozen, your assoriment

WATERPROOF HEATING
ELEMENT »
26 yards fength 70W. Self-regulating
temperature control. 10/- post free.

DOOR INTERCOM

Know who is calling and speak
to them without leaving bed.
or chair. Outfit comprises
microphone with call push
button, connectors and master
inter-com. Simply plugs to-

VARIAC CONTROLLERS

With_these you can vary the voltage applied to your
circuit from zero to full mains without generating undue
heat, One obvious application therefore is fto dim
lighting, We offer a range of these, ex-cquipment but
little used and in every way as good as new. Any not so,

will be
2 amp £4.19.6. 5 amp £7 19.6. 8 amp £12.19.6. 10 amp £15.19.6.
Note : Some of these are panel mounting types

HOUR COUNTERS

If you wish to know how long your equipment has been switched on then
this is what you need. Counts running time up to 9999 hours. 50 c/s
mains operation. 49/6 plus 3/6 post & insuraace. Rescitable type 69/6
plus 3/6 post & insurance.

gether. Originally sold at £10.
Special snip price 49/6, plus 3/6
postage.

5A, 3 PIN SWITCH
SOCKETS

An excetient opportunity to make
that bench dis board you have
needed or to stock up for future
jobs. This month we offer 6 British
made (Hicraft) bakelite flush
mounting shuttered 5A  switch
sockets for only 10/- plus 3/6 post
and insurance. (20 boxes Dpost

BLANKET SWITCH

Doubie pole with neon let
into side so luminous in dark,
ideal for dark room light or for
use with waterproof element, new
plastic case 5/6 each, 3 heat model 7/6.

24 HOUR TIME SWITCH
Mains operated. Adjustable Contacts give 2 on/offs per
24 hours, Contracts rated 15 amps. repeating mechanism
so ideal for shop window control, or to switch hall lights

= free). B (anti-burglar precaution) while you are on holiday. ~COPPER CLAD ELEMENT
Made by the famous Smiths Company. This month 1250 watts—4f1. long but bent 10 U shape, ideatl
TELESCOPIC only 39/6 with Perspex cover, plus 3/6 postage and  for overhead heater—just mount reflector above.
AERIAL insurance, a real snip which should not be missed. 12/6 each, plus 4/6 post. £6 doz. post paid.
for portable, car radio
or transmitter. Chrome pla- DISTRIBUTION PANELS HEAT & LIGHT LAMP

/ ted—six sections, extends from
7¢ to 47in. Hole in bottom for 6BA
screw, 7/6 KNUCKLED MODEL FOR
M. 9/6.
PHILIPS TRIMMER

F.
0-30 pf an ofd design but on:

which has never been betiered.
1/- each. 10/- doz. £4.0.0 per 100.

PP3IBATTERY ELIMINATOR

Run your small transistor radio from 4
lhc mains—full wave circuil—made ¢

p ready to wire intlo your set and @
adjusmble high or low current.
8'6 each.

275W., internally mirrored bulb, with b.c. end for
plugring into lamp holder. 19/6 each plus 4/6
post and insurance.

TUBULAR HEAT & LIGHT LAMP
Philips 500W. 29/6 plus 4/6 post and insurance.

ELECTRIC CLOCK
WITH 25 AMP SWITCH

Made by Smith’s, these units are
as fitted to many top quality
cookers to control the oven. The
<lock is mains driven and fre-
quengy controlled so it is ex-
tremely accurate. The two Small

Just what you need for work bench or lab.
4 x 13 amp sockets and on/off switch with
neon warning light in metal box. Takes standard 13 amp fused plugs
Supplied compleie with 7 feet of heavy cable.

39/6 wired up, ready to work plus 4/6 post & insurance.

1 WATT AMPLIFIER & PREAMP

S transistors—highty efficient, made for use

with tapchead G4 but equally suitable for
or pick up—limited quantity 29/6

w Full circuit diag. also shows tape controls §/-

THIS MONTHS SNIP

TOGGLE SWITCH

1 HOUR MINUTE TIMER

Made by famous Smiths company, these have a

dials enable switch on and ofi
times to be accurately set. Ideal
for switching on tape recorders. Offcied at only a

4 amp 250v. with fixing ring. 1,6 fraction of the regular price—new and unused
cach 15/- doz. ' i::rglzt%lsul:pdllg 1 T:)\‘:? X.gt!‘l'e:vnlrce,;cctnge?lcocs‘lutlliz only 39/6, less than the value of the clock alone—
bell rings. Ideal for processing, 3 memory jogger post and insurance 2/9.
DRILL CONTROLLER or, by adding simple lever, would operatc

THERMOSTATS

Type “A" 15 amp. for comrolung room heaters,
Rt airing d. blHafs sm?g_lgofgr
pointer knobs. Quickly adjustable from
R YA!‘YLITE 96 plus II- post. Suitable box for wall mounting,
Will dim incandescent lighting up o 600 watts from full 5/-.P. &P. /-
brilliance to out. Fitted on M.K. flush plate, same size and Type "B" 15 amp. This is a 7in. long rod type
fixing as standard wall switch so may be fitted in place of this.  made by the famous Sunvic Co. Spindle adjusts
or mount on surface. Pnce complete in heavy plastic box with this from SO0-5SO°F. Internal screw
control knob £3.19.6. aiters the seiting so this_ could be
adjusiable over 30° to 1000°F. Suitable
for comroll:knr fur.
wamenssoicanmy  TIACC, Oven, kiln, im-
s *"  mersion heater or to
make flame-stat or fire
alarm. 8/6 plus 2/6 post and insurance.
Tyope '*D’’, We call this the Ice-stat as it cuts in and
outataround freezing point. 2/3 amps. Has many
uscs onc of which would be to keep the loft pipes
from freezing, € a length of our blanket wirc (16
yd 10/- is wound round the pipes. 7/o. P. & P. 1/~
Type **E*, This is siandard refrigerator thermo-
stat. Spindie adjustments cover normal refrigera-
101 temperasure, 7/6, plus 1/- post.
Type “F’*. Glass encased for controlling the temp.

micro-switch 22/6

Electronically changes speed from
approximately 10 revs. 10 maxi-
mum. Full power at all speeds
by finger-tip control. Kit in-

cludes aM parts, case, every-
thing and full instructions.
19/6 plus 2/6 post and in-
surance. Made up model 37/6
plus 2/6 p.&p.

230 VOLT SOLENOID

3in. stroke. Size 2%n. X
7;:91 X 13in. 14/6, postage

MINIATURE EXTRACTOR FAN
Beautifully madc by famous German Company. PAPST
Syst:m 230/240 A.C. Mains operated, size 33in. x 3%in. »
2in. Made for mslrumem cooling but ideal to incorporatc
U inacooker hood, etc. 65/-.

STANDARD WAFER SWITCHES

Standard Size 11 wafer—silver plated 5 amp
contact standard 4" spindie 2in. long—with lock-
ing washer and nut.

4way Sway 6way 8way

13 AMP FUSED SWITCH
Made by G.E.C. For ¢onnccting
water heater etc,, into 13 amp
ring main. Flush type 3/6 cach
30/- doz. Metal boxes for surface
mounting 1/6 each 18/. doz.

MICRO SWITCH

Pules 2 way 3 way 10 way 12 way

3 amp. changeover contacts. 119 ‘Ipole 6/6 6/6 6/6  6/6 6/6 6/6  6/6 6/6 of liquid—par(icularlv those in glass tanks, vats
each 18/- doz. 15 amp Model 2 2 poles  6/6 6/6 6/6 6/6 6/6 6/6 10/6 10/6 or sinks—thermostat is held (half submerged) by
cach or 21/- doz. 3 poles  6/6 616 6/6 6/6 10/6 10/6 14/6  14/6 rubber sucker or wire clip—ijdeal for fish tanks—
4 poles  6/6 6/6 6/6 10/6 10/6 10/6 18/6 18/6 developers and chemical baths of all types,
ISOLATION SWITCH gpo;ts g;g "6)52 1872 ;g;g %2;2 l:;g %%;2 %%{g A’djugllable ove(; range 50° 10 150°F. Price 18/-
poles 1 1 plus postand insurance.
B A Thvots; Tdeal to Tpoles 6/6 10/6 10/6 14/6 18/6 18/6 306 306
other appliance. Neon indicator 8poles 10/6  10/6 10/6 14/6 18/6 18/6 34/6  34/6 RADIO STETHOSCOPE
shows whenllct ecomais) ont. 746! 9poles 10/6 10/6 14/6 14/6 22/6 22/6 38/6 38/6 jest way o fault Aind—traces signal from acrial
48/- per doren. 10poles 10/6 10/6 14/6 18/6 22/6 22/6 42/6 426 Eas P ove found th
. :l Dc}es 10/6 14/2 x://s IS;g 26/6  26/6 gg/e 48/12 }gu!l:’“ug—'y“;: 5&’;‘3510310.112%"0 ouncithe,
SUPPRESSOR 2poles 10/6 14/6 14/6 18/ 26/6  26/6 /6 SO/ Ber Tanviting, . com: ©

plete kits comprises two special
tansistors and all parts inctu-
ding probe tube and crystal
earpiece.  29/6—twin  stetho-
set instead of carpiece 11/-
exira—post and ins.2/9.

\ CONDENSER TCC
.1 mfd. 250v. A.C. working, metal 15, 30 & 100 WATT H-FI SPEAKERS
cased with fixing lug. 1/9 each 18- FULL F112 INCH LOUDSPEAKER. This is undoubtedly
doz. on;d of lgebﬂnesl I<)‘_u¢=|soelkers that we }lave ever oiﬁ’ere?.
produced by one of the country’s most famous makers, Jt

15/20 AMP CONNECTORS ?-sﬁidg-f.shm?lkfrav?‘e a&d is stroé\.lybrﬁcorél?:nded
Polythene insulated 12-way or Hi-Fi load and Rhythm Guitar and public address

i 5 Flux Density 11,000 gauss—Total Flux 44,000 Maxwells—
strip 12 bicachi24/:\doz] Power Handling 15 walts R.M.S. Cone Moulded flore—

€.P;

Freq. response 30-10.000 c. BECKASTAT
MAINS MOTOR Mains resonance 60 c.p.s.— ssis Diam. 12in.—124in. This is an instant ther-
Precision made — as aver mounting lugs—Baffle hole 11in. Diam.—Mounting mostat, simply plug
used in record decks holes 4. holes—1in. diam. on pitch circle 113in. diam.,— ¢ your lpvllance into it

and tape recorders — Ovcnll heishtSim A £6 speaker offered for only £3.19.6 and its lead into wall,

ideal also for extractor s 7/6 p. . Don’t miss this offer. 15in. 25 watt plug. _ Adjustable set-
fan, blower, heaters £7 l9618m 100 watt £19.10.0. ting for 'normal tem-
§“’~' Nelw 93,2‘1 8"{“”’ peratures. 13A loading
=Snip, 8 | L Will save its cost in a
3/- for first one then SKW TANGENTIAL HEATER UNIT season.  19/6. Post and
1/- for ecach onc This heater unit is the very latest type. insurance 2/9.
ordered. !|2 and ;‘no:é eﬂ!ci}e;n. and qu‘;e(bxl'unmni Isas .
over post free. tted in Hoover an ower heaters
¥, costing £15 and more. We have a few MAINS TRANSFORMER SNIP
0.005mFd TUNING P olnly C'ompalseiskr‘x{,mor'. impetler, 2kW. P»I(?‘kmg a power pack for am;
CONDENSER j@ clement an clement allowing  plifier or other equipment?

switching 1, 2 and 3kW, and with These transformers have nor-
thermal safety cut-out. Can be fitted mal mains primaries 230/
mlo any mctaf line case or cabinet. Only 240v.) and isolated secondaries
control switch. 79/6. Postage and two types (1) 12v, 500mA. at
msurmcc 6/6. Don’t miss this. 8/6; (2) 15v. 500mA at 8/6

ELEGTRONIGS (GROYDON) LTD

Dept PW 266 London Road, Croydon CRO-2TH
Also 102/3 Tamworth Road, Croydon

Proved design, ideal for straight or
reflex circuits 2/6 each. 24/- doz.

250V AC working condensers for power factor
correction, motor starting etc. 3 5 mfd. 6/6 each.
6.5 mfd, 8/6 cach, 8 mfd. 9/6 cach

Where postage is not stated then
orders over £3 are post free. Below £3
add 2/9. Semi-conductors add 1/- post.
Over £1 post free. S.A.E. withenquiries
please.

3 amp battery charger kit comprises copper
backed circuit board, 3 amp mains transformer,
regulator resistors and smoothing condenser
29/€ inc. wiring diagram, post & ins. 4/6.
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TEGHNIGAL
TRAINING

In radio television
and electronics

Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish to
prepare for a recognized examination, ICS can
further your technical knowledge and provide the
specialized training so essential to success. ICS
have helped thousands of ambitious men to move
up into higher paid jobs—they can help you too!
Why notfillin the coupon below and find out how ?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunication Techns’. Certs.
C. & G. Electronic Servicing

R.T.E.B. Radio/T.V. Servicing Cartificate
Radio Amateurs’ Examination

P.M.G. Certs. in Radiotelegraphy

General Certificate of Education, etc.

Examination Students coached until successful

N EWSELF-‘BUILD RADIO COURSES

Learn as you build. You ¢an learn both the theory and prac-
tice of valve and transistor circuits, and servicing work while
building your own 5-valve receiver, transistor portable,
and high-grade test instruments, incl. professional-type
valve volt meter—all under expert tuition. Transistor
Portable available as separate course.

POST THIS COUPON TODAY

for full details of ICS courses in Radio, T.V. and Electronics.

I N S S D S M NS SN S NI SN B S SN S B S Sy

: INTERNATIONAL ;
I CORRESPONDENCE SCHOOLS |

EST. 1891 ]
: Dept. 171, Intertext House, Stewarts Road, London, S.W.8. |
. Please send me the ICS prospectus—free and without obligation. I
1 (state Subject oF EXamM)...ccccevrrviueiieriniesirninerinrieiiiieriesisiinianns I
] ........................................................................................ 1
I NAME . |
B ADDRESS........oocveieein et asens i
T m——— 470 1
]

INTERNATIONAL CORRESPONDENCE SCHOOLS
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Bargai hs
kiLA Service
FROM TRS

BUILD THIS FINE
VERSION OF THE
PW.12-12 WITH A
TRS KIT

e
T.R.S. have produced their own kit ver ion —
of this outstanding combined stereo amp and
pre-amp. It conforms preclsely to Practical Wireless’
excellent circult but |s stylad for a flatter, mora conventional cabinet which
wiilbe available shortly. Kitincludes two-tone front panel and control knobs,
and transist

Inputs—Mag. P.U. (R.1.A.A.) 25mV into 68 Kohms; Ceramic P.U. and
Radlo; Response 20Hz to 30KHz 4+ 1dB. Output—12 watts per channel.
R.M.S. Into 15 ohms.

Power Amplifier & Pre-amp
Kit complete, Kits available separalely.
less cablnet £24-1 o- o (Carr. 1/8) S.A.E. brings list.

Stylad and kitted by T.R.S., using quality com-
AMPLIFIEHS p includi g valves or transistors as

y Backed by
T.R.S. sarvice.

MULLARD 5-10. Basic kit (requires pre-amp). Input Sensitivity—40mV;
Response 20Hz-15KHz -4 1dB; Output 10 watts R.M.S. at 3 or 15 ohms.
KIT £10.10.0. BUILT £13.0.0 (Carr. either, 7/8).

MULLARD 2 VALVE PRE-AMP. Switching for 5 Inputs; bass/treble/
volume controls, etc. Sensitivity at Input—4mV max. into 80K—1 Magohm;
Response 20-25,000Hz -+ 1dB. KIT £6.19.8. BUILT £9.10.0 (Carr. elther 5/8).
MULLARD 10-10 STEREQ AMPLIFIER. Input seneltivity—210mV per
channel; Response 12Hz-35KHz + 3dB; 10 watts R.M.S. output per channal
into 3 or 15 ohms. KIT £18.10.0. BUILT £22.10.0 (Carr. elther 12/6).

Basic Kit (no panel or controis) £17.0.0. Bullt £21.0.0. Pre-amp must be
used here.

MULLARD 2+2 STEREO PRE-AMP with same characteristics per
channel as mono pre-amp (4 balance). BUILT £13.19.¢ (Carr. 1/8).
T.R.S. 4+4 ECONOMY STEREO. Modul bly., With

power supply and Din plugs. 4 watts per ch. (nto 8-15 £12.10.0 (Carr. 7/6).

hinet

50 & 100 WATT R.M.S. VALVE AMPLIFIERS for mic, P.A and instru-
ments, etc. 4, 8/150 output Available shortly.

TUNERS

T.R.S.6 VALVE AM/FM. Seli-powered, large scale; push-buttons. Magic
eye. Med. Wave and F.M. Dlode output per tape, COMPLETE KIT £12.10.0
(Carr. 7/6).

T.R.8. FM TUNER. Transistors, Inter-station suppression, A.F.C. etc.
Modular assembly. Modules, chassls, drive etc. come to £15.18.0 (Carr. 7/6)
Cablnet to match T.R.S.4+4 £1.17.6 (Carr. 2/8)
Power supply £2.5.0 (Carr. 3/-) .
Decoder for Stereo £10.10.0 (Carr. 2/6)

GRAMO UNITS & PLINTHS

GARRARD SP.25 MK. H. Manual: Arm and 10}in. die-cast t/table, cueing
devlice, etc. less cartridge. Brand new in maker's carton £12.1.8.

GARRARD LM.2025. With Sonotone 9TA/HC Stereo Cartridge and Iift
control ££0.19.8 (Carr. 7/6)
Garrard WB.1 Plinth £3.12.0(Carr. 5/-)
Garrard CLEARVIEW Cover SCP.1 £3.7.8 (Carr. 4/6)
Garrard Scandinavian Type Plinth £5.5.0 (Carr. 5/-)

ALWAYS IN STOCK Reslstors In all values; wire-

wound reslstors; volume controls log or linear, 10K—2meg. Mono 3/6 {wlth
switch 5/-). Stereo 8/6 (with swlitch, certaln values 10/6). Log/antilog balance
controls 9/8, capacitors and electrolytics; Vinalr speaker covering 48in.—
30/~ yd; Bondacoust 18In. x 1In. thick 7/ yd; Veroboard; Clr-Kit; valves;
Sinclair pr ts, etc., etc. S.A.E. with enaulrles please.

RADIO COMPONENTS
TRS 70 BRIGSTOCK ROAD,
. THORNTON HEATH,

SURREY

Open Sats. ® 1 min. Thornton Heath ® Phone:
Close early Wed's, Stn. (Southern) 01-684 2188




tolerance circuits can be achieved. Hybrid con-
struction is consequently rarely used for general
purpose mass produced devices.

Monolithic

The vast majority of integrated circuits available
to the amateur are of monolithic construction as this
construction is best employed for mass production.
Initial design is difficult and costly whilst the actual
manufacture is reasonably economic and hence
economically priced units are possible only for large
demand circuits.

The fabrication of most monolithic structures
combines the planar epitaxial transistor process and
thin film technology. Only thin film materials and
processes which do not damage the basic structure
or impurity concentrations, can be employed, and
such films are known as compatible thin films, Let
us now examine the steps involved in the fabrica-
tion of a circuit using both p-n-p and n-p n. tran-
sistors. Most other components are manufactured
during one or more of these stages.

T

= / Y

TN
.

n2" Individual die

(a) (b)

Fig. 6: Monolithic integrated circuit wafer.
(a) wafer, (b) enlargement showing dice.

The starting point consists of a p- or n-type
silicon wafer such as that illustrated in Fig. 6(a). Fig.
6(b) shows how ultimately the wafer will be sub-
divided to give individual dies. We will consider
only one of the dies and it should be appreciated
that in each process perhaps 10-20 wafers each with
100-200 individual integrated circuits are treated
simultaneously. In consequence true mass produc-
tion is carried out in processes which require labora-
tory standards of accuracy, measurement and cleanli-
ness.

Initially a p-type impurity is diffused into the
surface of the basic n-fype slice to give the cross
section shown in Fig. 8(a). At the end of the diffu-
sion steam is passed over the wafer and forms a
layer of silicon dioxide on the surface. The surface
is coated with photoresist and the areas to be
diffused next masked with an extremely accurate
photographic mask. The photoresist is set by expos-
ing the wafer to ultra-violet light and the silicon
dioxide is then etched off where the diffusion is
required, since diffusion does not penetrate the
silicon dioxide layer. The resulting structure is
shown in Fig. 8(b).

The second diffusion is known as the isolation
diffusion since the areas which are to become com-
ponents—in this case a p-n-p and an n-p-n transistor
—are masked by silicon dioxide. The diffusion is
of n-type impurity and is of such a depth as to
penetrate through to the n-type substrate, thus
forming islands of p-type in the basic n-type sub-

strate as illustrated by Fig. 8(c). At the end of this
diffusion a layer of silicon dioxide is again formed
to give the structure of Fig. 8(d). The collector of
the p-n-p transistor has now been formed by the
original p-type diffusion and is isolated from other
components by the n-type substrate. This isolation is
only effective providing the resultant p-n junction
is reversed biased. In consequence an n-type substrate
is always electrically connected to the most positive
supply voltage and a p-type one to the most nega-
tive supply voltage.

In order to reduce the number of diffusions to a
minimum jt would now seem logical to diffuse the
n-type base of the p-n-p transistor and the collector
of the n-p-n transistor simultaneously. Unfortunately
this is not possible as the impurity cbncentrations
required differ considerably. The n-p-n collector is
masked and etched to remove the silicon dioxide.
Great care is taken in the alignment of the mask
since the final characteristics depend on physical
dimensions as well as impurity concentrations.
Alignment is aided by instruments but final adjust-
ments are carried out by eye. The n-type diffusion
is carried out and a further silicon dioxide layer
formed to give the structure shown in Fig. 8(e).

Further masking and diffusions produce the p-n-p
transistor base shown in Fig. 8(f) and then by simul-
taneous p diffusions the p-n-p emitter and n-p-n
base shown in Fig. 8(g). The final n diffusion com-
pletes the two-transistor structure shown in Fig.
8(h). The interconnecting to other components is
carried out by a further mask and etch of the silicon
dioxide and the formation of a thin film (often
aluminium) interconnection pattern.

Figure 7 shows the schematic of the structure
which has been fabricated. Clearly isolation can
only be maintained if the isolation diodes Di are
reverse biased. Also it will be noted in Fig. 8(h) that
the substrate and b-n-p transistor form a p-n-p-n
structure (or thyristor) which would fire to the

Substrate

Di « Isoiation diodes

Fig. 7: Schematic of fabricated structure.

saturated condition unless reverse biased. In addi-
tion parasitic effects of leakage current, capacitance
and inductance are present and these will be
discussed later.

Resistors

As far as possible resistors are formed of semi-
conductor material usually during the resistive base
diffusion which results in medium resistivity semi-
conductor. Occasionally the low resistivity emitter
diffusion is used for low value resistors. Fig. 9
illustrates the structure of such a resistor. Isolation
is again achieved by reverse biased pn-junctions.
Resistor values of from 1002 to 30kQ with
tolerances of +109% can be achieved by this method.

Compatible thin film resistors are manufactured
from nichrome, tin oxide, tantalum, aluminium,
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Flg. 8: (a) portion of starting wafer, (b) silicon dioxide masked for transistors, (c) isolatlon diffusion n type, (d) silicon dioxide grown after
diffusion, (e) collector of n-p-n transistor formed, (f) base dIffusion of p-n-p transistor, (g) simultaneous p type base and emlitter dliffusion
(h) final n type emitter diffusion.

chromium and nickel. Values from 202 to 3MQ can
be achieved with tolerances of +59%. In all cases
the power and voltage ratings are severely limited
and are 3mW per square mil maximum power and
20V maximum voltage drop.

$i{0O2

N

7.
P Type Resistor

Aluminium
A

ZL,

N Type

P Substrate

Fig. 9: Diffused resistor structure.

Capacitors

Wherever possible capacitors are fabricated from
reverse biased diodes and such a structure is illu-
strated in Fig. 10. However as the isolation of such
diodes is achieved by reverse biased junctions con-
siderable parasitic capacitance is present. Where
necessary silicon dioxide dielectric capacitors are
fabricated to overcome this disadvantage. Silicon
dioxide capacitors have the added advantages that
they are non-polar and their capacitance is constant
with bias voltage.

Thin film capacitors of tantalum oxide and
aluminium are also used and give capacitance values

of 2-5pF/mil and 0-3 to O-5pF/mil respectively.
Tolerances generally are +209% and maximum volt-
age ratings of 20-50V. Q factors vary from 10-100

and practical maximum capacitance values are

1000pF or 5000pF for tantalum oxide.

Aluminium interconnections

$;02

P Type

N Type

P Substrate

Fig. 10: Diffused capacitor structure.

Inductors

Inductors with practical values of inductance and
Q are the most difficult components to produce.
Despite the considerable research devoted to
inductors it is true to say that their value as an
integrated circuit component is severely limited. The
maximum practical inductance is limited to 4uH
with Q factors of 1-5 in monolithic structures or
30-50 in thin film fabrications.

TO BE CONTINUED
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MONOLITHIC INTEGRATED
GIRGUIT HIGH FIDELITY
AMPLIFIER AND PRE-AMP

theworld’s most advanced high fidelity amplifier

The Sinclair 1IC-10 is the world's first monolithic integrated circuit
high fidelity power amplifier and pre-amplifier. The circuit itself, a
chip of silicon only a twentieth of an inch square by a hundredth of an
inch thick, has an output of 5 watts R.M.S. (10 watts peak). It con-
1ains 13 iransistors (including two power types), 2 diodes, 1 Zener
diode and 18 resistors, formed simultaneously in the silicon by a
series of diffusions. The chip is encapsulated in a solid plastic package
which holds the metal heat sink and connecting pins. This exciting
device is not only more rugged and reliable than any previous ampli-
fier, it also has considerable performance advantages. The most
important are complete freedom from thermal runaway due to the
close thermal coupling between the output transistors and the bias
diodes and very low level of distortion.

The 1C-10 is primarily intended as a full performance high fidelity
power and pre-amplifier, for which application it only requires the
addition of such components as tone and volume controls and a battery
or mains power supply. However, it is so designed that it may be used
simply in many other applications including car radios, electronic
organs, servo amplifiers (it is d.c. coupled throughout) etc. The photo-
graphic masks required as part of the process of producing monolithic
1.Cs are expensive but once made, the circuits can be produced with
complete uniformity and at very low cost. This enables us to cover
every IC-10 with the Sinclair guarantee of reliability.

=i

B SPECIFICATIONS

Output 10 Watts peak, 5 Watts R.M.S, continuous.
Frequency response 6 Hz to 100 KHz+1dB.
Total harmonic distortion  Less than 1% at full output.
Load impedance 3 to 16 ohma.
Power gain 110dB (100,000,000,000 times) total.

Supply voltage 8 to 18 volts.
Size 1 x 0.4 X 0.2 inches.
Sensitivity s5mV.
Input impedance Adjustable externally up to

2.5 M ohms.

B CIRCUIT DESCRIPTION

The first three transistors are used in the pre-amp and th_e
remaining 10 in the power amplifier. Class AB output is
used with closely controlied quiescent current which is
independent of temperature. Generous negative feed-
back is used round both sections and the amplifier is
completely free from crossover distortion at all sup;_:ly
voltages, making battery operation eminently satis-
factory.

B APPLICATIONS

Each [C-10 is sold with a very comprehensive manual
giving circuit and wiring diagrams for a large nur:nber of
applications in addition to high fidelity. These include
stabilised power supplies, oscillators, etc. The pre-amp
section can be used as an R.F. or I.F, amplifier without

any additional transistors.
¥

SINCLAIR

1C.10 2. 59/

POST FREE

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD - CAMBRIDGE

Telephone 0223 52731
987



Project 60 an exciting alternative

The buyer of an amplifier, today has a remarkably wide variety to
choose from. It is unlikely that a purchaser would have real diffic-
ulty in finding a unit that met all his requirements, although the
price might not be as low as could be wished. The only snags are
that one's needs can change and that the technically correct
amplifier may be physically inconvenient. If you are confident that
there is an amplifier available, of the right size and price, which will
meet all your needs for the forseeable future, then that is your best
buy. If not, however, we can offer you another possibility which we
believe to be an exciting alternative approach. That alternative is
Project 60.

Project 60 is a range of modules which connect together simply to
form a complete stereo amplifier with really excellent performance.
So good, in fact. thatonly 2 or 3 amplifiers in the world can compare
with it in overall performance.

The modules are: 1. The Z-30 high gain power amplifier, whichis an
immensely flexible unit in its own right. 2. The Stereo 60 preamp-
lifier and. contro! unit. 3. The PZ.5 and PZ.6 power supplies. Acom-
plete system comprises twoZ-30's. one Stereo-60andaPZ-50rPZ-6.
The power supplies differ in that the PZ-6 is stabilised whilst the
PZ-5 is not. This means that the former should be used where the
highest possible continuous sine wave rating is required. In a nor-
mal domestic application there will not be a significant diff-
erence between using either power unit unless loudspeakers of
very low efficiency are being used.

In view of the very high performance of an amplifier system built
with Project 60 modules, the cost may seem surprisingly low. There
are two reasons for this: Firstly, we are the largest producers of this
type of module in Europe and we are able therefore to use highly
efficient production methods. Secondly, you are not paying fora
cabinet which you may not require anyway.

All you need to-assemble your system is a screwdriver and a sold-
ering iron. No technical skill or knowledge whatsoever is required
and, in the unlikely event of you hitting a problem, our customer
service and advice department will put the matter right promptly
and willingly.

Project 60 modules have been carefully designed to fit easily into
virtually every type of plinth or cabinet to provide a complete unit
of great compactness. Only holes have to be drilled into the wood
of the plinth and.any slight slips here will be covered completely by
the aluminium front panel of the Stereo 60. The Project 60 manual
gives all the instructions you can possibly want clearly and conci-
sely.

Perhaps the greatest beauty of the system is that it is not only
flexible now but will remain so in the future. We shall shortly be
introducing additional modules which will include a compre-
hensive filter unit, a stereo F.M. tuner and an even more powerful
amplifier for very large systems. These and all other modules we
introduce will be compatibte with those shown here and may be
added to your system at any time.

SINCLAIR RADIONICS

22 NEWMARKET ROAD, CAMBRIDGE

LIMITED

Tel: 0223 52731



!
Z .3 TWENTY WATT R.M.S. (40 WATT PEAK) HIGH
FIDELITY POWER AMPLIFIER

The Z.30 is a complete power amplifier of very advanced design employing 8
silicon epitaxial planar transistors. Total harmonic distortion is incredibly low
being only 0.02% at full output and all lower outputs. As far as we know, no
other high fidelity amplifier made can match this specification, no matter what the
price. Thus you can be utterly certain that your Project 60 system will do full
justice to your other equipment however good it may be. The Z.30 is unique
in that it will operate perfectly, without adjustment, from any power supply
from 8 to 35 volts. It also has sufficient gain to operate directly from a crystal
pickup. So in addition to its use in a high fidelity system you can use a Z.30 to
advantage in your car or a battery operated gramophone for your children, for
example. These, and many other appfications of the Z2.30 are covered in the
manual of circuits and instructions supplied with every Z.30 hign fidelity power
amplifier.

SPECIFICATIONS

Power output—15 watts R.M.S. into 8 ohms using a 35 volt supply: 20 watts R.M.S.
into 3 ohms using a 30 volt supply.

Output—Class AB.
Frequency response: 30 to 300,000 Hz = 1dB.
Distortion: 0.02% total harmonic distortion at full output into 8

ohms and at all lower output levels.

better than 70dB unweighted.

Input sensitivity: 250mV into 100Kohms.

Damplng factor: > 500.

Loudspeaker impedances: 3 to 15 ohms.

Power requirements: From 8 to 35 V.d.c.{The Z.30 will operate ideally
from batteries if required.)

Size: 3% x 2Y, x Y2 inches.

Signal-to-nolse ratio:

APPLICATIONS

Hi-fi amplifier: car radio amplifier; record player amplitier fed directly from
pick-up; intercom; efectronic music and instuments; P.A.; laboratory work
etc. Full details for these and many other applications are given in the manual

supplied with the Z.30.

W 100m o [

Power versus distortion curve
of Sinclair Z.30 amplifier.

2.3
Built, tested and guaranteed, with
circuits and instructions manual

STEREOQO SIXTY PREAMPLIFIER AND CONTROL UNIT

The Stereo 60 is a stereo preamplifier and controf unit designed for the Project
60 range but suitable for use with any high quality power amplifier. Again silicon
epitaxial planar transistors are used throughout and great attention has been
paid to achieving a really high signal-to-noise ratio and excellent tracking between
the two channels. Input selection is by means of push buttons and accurate
equalisation is provided for ali the usual inputs. The tone controls are also very
carefully designed and tested.

SPECIFICATIONS

e input  sensitivities—Radio—up to e Channel matching—within 1d8.

3mV Magnetic Pickup—3mV: correct
to R.ILALA. curve + 1dB; 20 to 25,000
Hz. Ceramic Pickup—up to 3mV:
Auxiliary—up to ImV.

¢ Output—250mV

® Signal-to-noise ratio—better than
U0dB. .

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD, CAMBRIDGE
Telephone 0223 5273t

sirci=ir-

e Tone controls—TREBLE + 15 to
~15dB. at 10 KHz: BASS +15to — 15dB
at 100Hz.

® Power consumption S5mA.

e Front panel—brushed aluminium
with black knobs and controls.

e Size 8'/, x 4ins.

SINCLAIR POWER SUPPLIES

Ready for immediatle
instaliation

£9. 19s. 6d.

30 volts unstabilised—sufficient to drive

of domestic applications.

35 volts stabilised—ideal for driving two
Z.30's and a Stereo 60 when very fow

two Z2.30°'s and a Stereo 60 for the majority

89/6

Treble and bass
cut and boost
curves of Sinclair
Sterec Sixty

GUARANTEE

price: £4. 198. 6d.

If at any time within 3 months of purchasing Project 60

are employ

price: £7. 198. 6d.

modules from us, you are dissatisfied with them. we will
refund your money at once. Each module is guaranteed tc
work pertectly and should any defect arise in normal use we
will service it at once and without any cost to you whatso-
ever provided that it is returned to us within 2 years of the

purchase date. There wlill be a small charge for services
thereafter. No charge for postage by surface mail. Air-mar

charged at cost,

NAME ...

money order
NN SN B WS BN GEED BEND Samp GEND VAN GEND BEER BNUS wun OB D GEND DUED MMEN SN GEND EEE SUwR W

For which | enclose cash/cheque/

ADDRESS ..ot

] To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE ]
1 Please send

888



SINCLAIR

Q.16

new elegance in an
outstanding loudspeaker

All the superb features which went to make the
Sinclair Q.14 have been incorporated in the new Q.16
which gives an exciting new opportunity for you to
match your Sinclair equipment with modern decor.
Employing the same well proven acoustic system in
which materials, processing and styling are used in
such a radical and successful departure from con-
ventional design, the new Q.16 presents an entirely
new appearance with its attractive teak surround and
all-over special cellular foam front chosen as much
for its appearance as for its ability to pass all audio
frequencies without loss. The Q.16 is compact and
slim. its new styling makes it eminently suitable for gkl G ballbies el s (0. IONIQ sl AN, St aid

. —— 5 , presents an 8 ohm impedance to the amplifier output.
shelf mounting, but it is no less versatile than its Frequency response extends from 60 to 16,000Hz with £8 19 6
| § | §

famous predecessor. Listen to a pair of Q.16s in exceptional Zmoothn?ssé. Adspeciallyddesigned %river
i system is used in a sealed and contoured pressure cham-
sterf.ao and n_1arve| at the standards of quality and ber to ensure good transient response at all frequencies. POST FREE
clarity they give. Size: 93” square x 43" deep from front to back.
The world’s most
l R M successful miniature
radio

Considerably smaller than an ordinary box of matches,
this is a multi-stage A.M. receiver meticulously de-
signed to provide remarkable standards of selectivity,
power and quality. Powerful A.G.C. is incorporated to
counteract fading from distant stations; bandspread
at higher frequencies makes reception of Radio 1
easy at all times. Vernier type tuning plus the direc-
tional properties of the self-contained special ferrite
rod aerial makes station separation much easier than
with many larger sets. The plug-in magnetic earpiece
which matches exactly with the output provides
wonderful standards of reproduction.

Everything including the batteries is contained within
the attractively designed case. Whether you build
your Micromatic or buy it ready built and tested, you
will find it as easy to take with you as your wrist-
watch, and dependable under the severest listening

SPECIFICATIONS —Size: 1 {}” x 1" x 1"  Complete kit incl. earpiece, case, P

(46 % 33X 13mm). Weight incl. batteries: 1 0z, solder and instructions in fitted 49/6 conditions.

(28:35gm) approx. Tuning: Medium wave hand pack.

with bandspread at higher frequency end. Ready built, tested and guaran-

Earxiun; Magneltic type. Case: BIa(:kI plastic feed, with earpiece. 59/6 SINCLAIR GENERAL GUARANTEE

with anodized aluminium front panpel, spun Should not be compl isfi i

aluminium dial. Mallory Mercury Cell RM675 (2 req.) 2{9 each you ompletely satisfied with your purchase

when you receive it from us, return the goods without
I. L . L L oy e m— delay and your money will be refunded in full, including

To: SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE | cost of return postage, at once and without question. Full

| prease send | service facilities are available to all Sinclair customers.
.. NAME | - -
' BN — g = — | gy
ADDRESS ... ..o . f
l. l
' wiars
s A I SINCLAIR RADIONICS LIMITED
| For which | enclose cash/cheque/ |
| money order PW 370 | 22 NEWMARKET ROAD, CAMBRIDGE
R e e L L ——— Tel: 0223 52731
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MARCONI CR 150/2 double Superhet receivar 1-5-22Mc/s AM/CW/SSB opera-
tion Xtal Filter, BFOQ fast/siow motion tuning 'S’ Meter, etc. Good condition.
Tested and working. Separate power pack required. £22.40.0 P.P. 30/~
R289 RECEIVER, AM/CW/FM, 1-20Mc/s, Four bands, Vernier tuning. 12 voit
DC input. Tested and working. £13.10.0 P.P. £1
COMPUTER BOARDS. Min 30 transistors and diodes and res. etc. 10 boards,
10/- and P.P. 2/6; 25 boards 22/6 and P.P, 4/6.
HEADPHONES. Chamols padded, low impedance. Moving coil, magnetic
microphone, new ex W.D., rare type, limlted stock. 25/- per pair and 3/6 P.P.
AERIALS, new condition, extending to 11t fully open; whip type; 42/6 and
P.P. 3/6. Whip aerlals, 12ft collapsible type: used condition 10/- and P.P. 3/6
Bases for above 3/- and 2/6 P.P.
BARGAIN PARCELS. 14 ib. 28/- and 6/6 P.P.; 28 Ib. 55/- and 12/6 P.P.; 56 Ib.
90/- and 25/« P.P. Contain Pots. Res., Valves, Diodes, Tagboards, Chassis,
Valveholders, etc. Good value saves £££s. LUCKY DIP SERVICE,
FURZHILL BEAT FREQUENCY OSCILLATOR. 0-10Kc/s, 110/250 volt. Good
condition; complete with spares. £5.40.0 and 25/- P.P.
VHF RECEIVER TYPE 715, less crystal 60-100Mc/s, can be operated on 2 or
4 meters or made tunable 12 volt input; not tested, complete with valves and
speaker. £3.0.0 and £1 P.P,
VIBRATOR POWER SUPPLY TYPE 89 by BCC for 69 T/R. Small compact
12V Input gives 250V DC at 80mA and 12V output. Good condition.
25/- and 7/6 P.P.
MOBILE POWER UNITS by PYE for the C12 T/R. Power output is 400V DC
at 140mA and 300V DC at 100mA. Good conditien. £3.40.0 and £1 P.P.
INSULATION TESTERS. Bench or fieldwork; speed clutch; new condition
complete with leather case; 500V, 500 megohms. £20 and 12/6 P.P
Also 1000V 1000 megohms with case, £23 and 12/6 P.P.
CRYSTALS AS NEW. HcbU 5,345; 5,055; 5,030; 5,005 4,945:4 ,875; 4,-840; 4,785,
4,580; 4,660; 4.520; 4,510; 2,300; 2,205 Kc's and 10 x J 465 Kc/s.
All at10/- and 1/6 P.P
METERS/MOVING COIL EX EQUIPMENT. Good condition; all from 0-10mA,
30mA, S0mA, 100mA, 500mA. All 2}in. round. 10/- ea and 5/~ P.P,
from 15 amp DC, 20 amp DC, 40 amp DC. All 2in. round. 19/ ea and 5/- P.P.
SCOOP PURCHASE OF BRAND NEW CARBON RESISTORS. 10%
taierance i & 4 watt. Preferred values in packets of 10, Our price 18/- per 100,
19/~ per 200, 27/- per 300, 500 at 42/6. Our seiection. P.P. 1/6 per 100 and 6d per 100.

A. H. THACKER

Radio Dept.
HIGH ST., CHESLYN HAY, Nr. WALSALL,
STAFFS.

)

6 PUSH-BUTTON STEREOGRAM CHASSIS
: ,‘ R M.W.: SW.l.; S.W.2: VHF.:
Stereo Gram;

Gram; Voli
¢ Tone; Mains Trans; 200~
250 Volts; 2 o.p. for 3 ohm.

Price £19.19.0,  carr. paid.
With Stereo Decoder fitted

Mot/ A EAST EASY WAY
TO LEARN BASIC RADIO
AND ELECTRONICS

Build as you fearn with the exciting new
TECHNATRON Outfit! No mathematics.
No soldering—but you learn the practical way,

Now you can learn basic Radio and Electronics at home—the
fast, modern way. You can give yourself the essential technical
‘know-how’ sooner than you would have thought possible—
read circuits, assemble standard components, experiment,

build . .

. and enjoy every moment of it. B.l.E.T's Simplified

Study Method and the remarkable new TECHNATRON Seit-
Build Outfit take the mystery out of the subject—make learn-

ing easy and interesting.

Even if you don't know the first thing about Radio now,
you'll build your own Radio set within a month or so!

. . . and what’'s more,
YOU'LL UNDERSTAND
EXACTLY WHAT YOU
ARE DOING. The Tech-
natron Outfit contains every-
thing you need, from tools to
transistors . . . even a versatile
Multimeter which we teach
you how to use. You need
only a little of your spare
time, the cost is surprisingly
low and the fee may be paid
by convenient monthly instal-
ments. You can use the
equipment again and again—
and” it remains your own
property.

You LEARN-but it's as
fascinating as a hobhy.
Among many other interest-
ing experiments, the Radio
set you build—and it’s a good

one—is really a bonus; this is*

first and last a teaching
Course, But the training is as
rewarding and interesting as

A 14-year-old could under-
stand and benefit from this
Course—but it teaches the
real thing. Bite-size lessons—
wonderfully clear and easy to
understand, practical projects
from a burglar-alarm to a
sophisticated Radio set . . .
here’s your chance to master
basic Radio and Electronics,
even if you think you're a
‘non-technical’ type. And, if
you want to carry on to more
advanced work, B.LE.T. has
a fine range of Courses up to
A.M.LE.R.E. and City and
Guilds standards.

Send now for free 164-page hook,

Like to know more about this
intriguing new way to learn
Radio and Electronics? Fill
in the coupon and post it
today. We'll send you full
details und a 164-page book
—'ENGINEERING OP-
PORTUNITIES'— Free and
without any obligation.

; T, L8(cxtra: any hobby. It could be the
S springboard for a career in
STEREO AMPLIFIER type HV~— Radio and Electronics or

2 x 3 Watts

Fully built. On off. sep. vol, and tone each”
channel 12 X 4% X 6in. high. EZ80, 2 x ECL86;
for 3 ohm specakers, double wound main tran:
fixing flanges and base plate, suitable for crystaf
cart, tuner etc. £6.10.0 (8/-p. X p.)

provide a great new, spare-
I time interest.

STEREQO AMPLIFIER type RC—
2 x 3 Watts

Fully built. 2 x UCLS82, metal rect: ganged vol.
and tone cont: on-off. balance. 11 X 3% X din.
high. Double wound mains trans. with supporting
brackets, For 3-ohm speakers. £6 (8/- p. & p.).

B
i

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Dept. 3728 , Aldermaston Court,
Aldermaston, Berkshire.

To: BLET,, Dept, sms , ALDERMASTON COURT, ]
ALDERMASTON, BERKS.

I would like to know more about your
Practical Radio & Electronics Course. Please I
send me full detailsand FREE 164-page book. l

NAME....ooooivei e e - — l
A0AESS. ..o i
age....... |

MONO GRAM CHASSIS 3 WATT

3 Wave band long-med-short. Gram,, 200-250v AC
Ferrite acrial. Chassis 13 X 7 X 5in. Dial 13 X 4in.
Double wound mains transformer 5 valves ECH81
EF89, EBC8I1, EL84, EZ80. Price £10.12.6.

(7/6 p. &p.) Output trans. for 3-ohm speaker.

e p:

BAKERS’ Selhurst Speakers. 12in., cast frame, 3, 8 or 15 ohm (state which).,
Group 25 (25 watt) for guitars, etc. £6.6,0. Stalwart 45-13,000 cps, 15W
£6.6.0; de Luxe Mk2 dual cone 25-16,000cps. 15W £9 (all carr. paid) less
10% for 2 spcakers.

GLADSTONE RADIO

66 ELMS ROAD, ALDERSHOT, Hants.

Q mins, from Station and Buses). FULL GUARANTEE. Aldershot 22240
CLOSED WEDNESDAY. S.A.E. for enquiries please,
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LOW PRIGE, HIGH

All cabinets ate new and tully desi tically with
ex-TV high quality with hi-flux magnets caretuily matched and tested.

QUALITY SPEAKER SYSTEMS

COWDREY FIVE. Speclally designed Corner
Cablnet 203 x13 x 73 In, deep. FInlshed in natural
teak veneers with Vynalr front, Fitted rubber
{eot. Five speaker units 15 ohms. Impedence
handles 15 watts). £6.6.0 P. & P. 8/6 each.

ted on in. d baffles. All speakers are

CAXTON COLUMN. This is a column
cabinet 23F x 5§ x 54 in. deep finished In
black or wood graln clath with blue Vyn-
alr front. Keyhole slot for wall mounting,
Fitted with three speaker units, 9 ohms
impedence. Handles B watts. Makes all
the difterence In quality and volume of
tape recorders and record players. Real
bargain at 39/6d, P, & P. 10/6d. each.

TEAK PLINTH AND PERSPEX DUST
COVER for P25 ¢tc. 550 P. & P. 5/-.

VYNAIR Widths from 40 to 54in., 17/6
yd. off roll, P. & P. 1/9. } yard, 9/, P. &
P. 1/9. Send 1/- stamps for samples.

SPEAKER MATCHING TRANSFOR-
ll\’llla(és 3, 7,15 ohms, 8 watt, 13/6. P. &

MICROPHONES: Xta] Hand Mikes.
B1201 with stand, 54/6. P. & P, 3/6.
Dyn, Mike DM-391, 30/-. CM21 Xtal,
12/6. Telephone Pick-up, 10/6, P. & P,
1/., Xtal lapel Mike, 7/6. Guitar Mike,
12/6.P. & P, 1/-.

FERROX RODS: 6 X t¥in., 2/6; 4% x

some cabinet veneered In natural teak. Size 114 x8x54in. 10 Translstors

btue escutcheon. £14.14.0. P. & P. 10/6.

SCOTT. This elegant tapered cabinet 104 x 18 x
§3in. deep Is attractively finished in black cloth
with striped grey Vynalr front. Sultable tor table
or for wall mouniing. Fitted with 134 x 8 In. speaker
unlt and volume control. 3 or 15 chms Impedence-~
pleass state impedence required. £4.5.0. P. & P.
7/6d each. Fitted with E.M.I. 13 x 8 In. speaker
unit and twin tweekers. 15 ohms impedence,
capacity 10 watts, 30/- extra.

ELF. An extensl ki
ADASTRA DOUBLE $ sterec solid state amplifier housed in hand-  guality 9 °: a;* 0: ;*u:: °;.:;

eneered In natu teak with
—power output 5 watts peak per channel. 220-240v AC. Quiputimpedance :mm gotd .r:m {;'ow:a Vyvrv':"
12 to 15 chms (our Cowdrey speaker system eminenily sultable). Smart front trimmed in white. Fltted
with 3 ohm speaker unlt mounted
on 4 In. baffle. Exceptional value
37/6d. P. & P, 3/9d, each,

SPEAKERS: Elac Heavy duty Ceramic Magnets 11,006 Hine, 10in. round, (15 ohm) Hi-Fi quality £5.99.6. P. & P. 4/8. E.M.L. Woofers, TCS8
:‘o:e;nsl:;ogn":r 135*ohm, ;a/s. P. & P. 36, 8in. round 15 or 3ohm, 42/6. 64 x 64In, square, 8 ohm, 59/6. P. & P. 4/6. E.M.1. Cross- 2TSS, 15/-. P. f

. & P. 3/8. E.M.I. 133 x8in. 3 0hm, 45/, 150hm 48/6. P.& P. 1/6. E.M.1. 3!n, over, 16/8. P. & P. 1/-. EAGLE Crossover units 3 or 16 EARPIECES WITH CORD and 3 Smm.
tweeter 17/6. P, & P. 1/6. E.M.1. 134 x 8in. fitted two 24in. tweeters. 15ohm ohms, 18/-. P. & P. 1/-. Bakers 12in., 25 watt 13 ohm £6.8.0. magnetic. 3/-, 250 hr‘n 4 |
T1/8, P. & P, 4/8. E.M.I. 134 x Bin. P.& P 36, g otnh cip 616 % & F

in., 2/ 6 x #in., 2/6; 8 x #in., 4/9.
P. & P. 1/-each, '

FERROX RODS WITH COILS, 44 x
$in., 3/6; 8 X-dvin., 5/6, P, & P_ /- each.

ROTARY SWITCHES: 1 polc 12 way,
.2'pole 2 way, 3 pole 3 way, 3 pole 4 way,
4 pole 3 way, 3/6 cach. P, & P. 1/-,

TRANSISTOR SPEAKERS 8 ohm 2 in.,
8/6, 3in., 10/6. P. & P. 1/-,

CARTRIDGES. Stereo: Sonotone STA
H/C Diamond, 47/6. Roneue S105
Medium Output, 28/6. $106 High Qut-
Db e 39/6, GFY Dinsiond.
4, apphire, . amond,
o, IMP. Wedve shaped extent g3/ "GP9] Stereo Compatible (High,
f| sion spesher 7 x 8 x4 In.  Medium or Low Output), 25/-. TAB00
(max.). Covered in walnut  converts Philips AG3301, AG3306 to
bl wood gralin cloth with foam B.S.R. SXIH. Plug-in head complete
Vynaie front. Keyhole slotat  with cartridge, 50/-, TA700 equivalent
back. Fitted with 3 ohm  to B.S.R. SX1M, 35/-. Japanese cquiva~

speaker unit. Only 2s/6d. lentto B.S.R. TC8s, 35/-. P. & P. 1/6.
P. & P. 3/8d. each. Mono: Acos GP67/2 will replace Collaro
and Garrard Mono cartridges, 18/6.
T.T.C. Crystal High Gain, 15/-, B.S.R.
H Jap. cquivalent, 26/-. Sonotone

& P. 1/6.

/=
180 ohm with clip, 6/6, Xtal. P, & P. 6d.

82 MITCHAM ROAD, TOOTING BROADWAY, LONDON, S.W.17 01-672 3984 (Closed all day Wednesday)

PIANO KEY PUSH BUTTON SWIT-
CHES. 7 button inc. mains on off. 6

BROADWAY Electronics (rew minutes from Tooting Broadway Underground Stn)  banks of 6 P.C.O., 8/6. P. & P. 1/~

CANCELS PREVIOUS LIST

"LONDON' ING

BARGAIN SPECIALISTS

FOR THE RADIO < HI-F|
& ELECTRONICS ENTHUSIAST

Special displays of radios, recorders, record decks, tuners, amps.,
meters, speakers, etc., etc. ALL faulty or damaged needing repair—

AT GIVE AWAY PRICES!

100's of component bargains from our easy to see and choose from
self service racks.

100’s OF OLD TYPE VALVES — from 2/- each

ASSORTED TRANSISTORS 9d each. 7/6 per doz

Huge stocks of shop soiled and r diti d d hand
radios, record players, tape recorders, etc.

SPOT CASH PART EXCHANGES

WE OFFER THE HIGHEST RATES IN LONDON

There's something for everyone

COME AND LOOK TODAY (Open 6 days a week!)
ALL THESE ITEMS ARE AVAILABLE TO CALLERS ONLY

PERSONAL CALLERS TO:

48 TOTTENHAM CT. RD., W.1

992

Tel. 01-636 0647

M. & B. RADIO
38 BRIDGE END, LEEDS 1
Telephone: 0532-35649

STEREO CABINETS. A beautifully finished
polished wood cabinet supplied in original
carton. Size approx. 22 X 16 X 8in. New
47/6 plus 6/6 carriage.

TELEMETERS. A well finished cabinet containing

lots of useful items for the constructor. Endless 2

tape unit and tape head, 2 motors, auto and mains

transformers, miniature valve LF. strip etc. Ideal for

modifying or stripping. 77/6 plus 7{6 carr.

STETHOSCOPE HEADSETS. Brand New. Ideal for stereo or mono. |
Low impedance. 27/6 plus 3/6 pp.

MICROPHONES. Radiotelephone type, used. 5/- plus 2/- pp.
TRANSISTORISED 2 METER CONVERTERS. Please state
preference of I.F. frequency when ordering. £7.15.0 plus 5/- pp.

4 metre models available at the same price. VHF Marine band model
£8.5.0 plus 5/- pp.

12V TRANSISTOR INVERTERS. 12vdc
input. 275vdc at 150mA output. Size of
aluminium case 14" x 23" x 4” approx. Size of
tsramfomcr approx. 147 x 2”x 2", £3.5.0 plus
lltopg WATTS INTEGRATED CIRCUITS.
Tested c/w circuit, £1 plus 1/~ pD.

60 UNTESTED TRANSISTORS §/- plus

1/- pp.

60 UNTESTED DIODES 2/6 plus 1/- pp.
BYX25 800R Silicon diodes 800 piv 16amps
on heat sink 5/- plus 1/- pp. 455Kc/s FM
Transistorised LF. strips. Faulty usually low
in gain but new. 6 transistors. 12/6 plus 1/- pp.
USED TESTED VALVES. QQVO03/10 6/-,
6AQS5/EL90 3/-, 6BJ6 1/6, 6BH6 1/6. 12AX7/
ECCB83 2/6, 5U4 6/-, ECF80 2/-. All plus

1/6 pp.
AIEIII,IAL CHANGE OVER RELAYS 6v, 12v or 50v 4/- plus 1/6 pp.
UHF Coaxial AERIAL CHANGE OVER RELAYS. BNC Sockets.
27/6 plus 2/6 pp. .
BRAND NEW HEADPHONES. A well known make of headset which
combines quality with comfort. Mono or Stereo. 54/- plus 4/- pp.
PLEASE NOTE NEW ADDRESS. NO CONNECTION WITH FIRM
PREVIOUSLY AT THIS ADDRESS

LIST OF OTHER EQUIPMENT PLEASE SEND 6d. PLUS S.AE.




T Mon.—Sat. 9 a.m.
~5.30 p.m,
R.S.T. vALvE mAIL ORDER co. Gonss 55765 .
BLACKWOOD HALL, 16a WELLFIELD ROAD, STREATHAM S.W.16 -l
A 7/9)6BRS 1 4/6)10C. ; 2 i ] T 1 1/6 189 o T 1
IDS  7/6|6BST  25/-(6K8  2/9/10F1 14/9i25YS  6/-|150C4 9/6/DK91 6/—ECH42 13/-|[EY86  7/-|PCE80 7/9|UF89 /6
ms 7/-|6BW6 14/6 6K8M 11/6/10F3 -18/-125Z4  6/3(801 9/6/DK92  9/-(ECHSI 5/9|BZ35 .6/ PCF82 6/6 Rcs/sooso/- UL4l 12/~
LD5  6/-|6BW7 13/~|6K8G  3/-|10F9 10/6]25Z5  8/_{807 9/-|DK9% /9 CHSJ 8/ EZ40 9/-|PCF84 8- s130 40/-|ULg4 7/~
lNSGT a/- 6C4  5/-(6K8GT 7/-(10F18 8/-125Z6  8/6/813USA L66 25/-|ECL80 7/-|EZ41  9/6|PCF86 9/~ 8/-|UMS0 _§/6
RS 6C5G  §/-|6K25 15/-(10L1  8/-{28D7 9/3 120/-|DL92  6/3(ECL$2 7/- EZ80  5/6|PCFs801 9/9 spu 3/6{UU6  2i/-
184 s/s 6C6 3/9)6L1  12/-10LD1110/6/30C1  6/9|813  75/-|DL93  4/-|ECL83 10/3{EZ81  5/6|pCFso2 9/9|SP61  3/6|UU7 21/—
185 4/6/6C8G  6/-|6L6G  7/910P13 13/6'J0CIS 15/-866A 15/~ DL94  6/3|ECL86 9/~/GY501 15/~|PCF05 15/~|STV280/80 |UUS  21/—
1T4 4/~|6CD6G 24/-16L18  6/-[11E3_ 70/-,30C17 16/~(954 5/3|DL9S  7/9/ECLL800 (GZ30 10/-|PCF506 13/~ 95 Uy9 83
3A4  4/-16CH6  7/6/6Q7G  6/-112AT6 4/9|30C18 15/-|1625  &/6|DL%  7/6 30/-|GZ32  10/-|PCF808 15/6|SU25  19/6]UY21  9/6
3Q4  7/9/6CW4 13/6|6Q7GT 8/6/12AT7 6/-|30FS  17/-|4022AR 67/-|DMT70  6/-(EF9  20/-GZ34 11/-(pCLs2 779 suzxso 12/6|UY41  8/6
305 7-16DS  3I9|6SATM T/~ 12pU6 5/9|30FL1 15/-15763  12/-'DY86  6/-|EF3TA 7/~{HN309 20/-[pcys3 10/3{T41_ 17/6|UYS5  6/6
354 6/3|6ES 716|65CT  7/-1124y7 &5/9|30FL12 1947193 2/-|DY87  6/6/EF39  8)-|KT36 18/-|pcras '5/5/TDD4 8/6|VMP4G1T)-
3va  G/916F1  12/665G7  6/-I170X7 §/3|30FL14 15/6/7475  14)-|E8SCC 12/-|EF41 10/~KT6l 17/6|pcros o/3[UIC 7/6|VP4B -
SRAGY 10/6/6FSG  8/~|6SHT  3/3/155A6 6/_|30L1S 17/-|A61 9/6 EASC  3/6|EFS0  5/-KT66 30/-|pcrgg o/3|Ul4 /6 VRI05/306/6
U4G 5/6 SE6G  3/-|6817 6/-112BE6 6/3;30L17 17/-|ATP4  2/3|EABCSO 6/6(EFS0  4/6/KT8I 35-'prsng 29,(UIS  35/-{VRI1S0/306/-
-|6E8G  5/6/ 6SKTGT 4/9, 5 cp iy 5/-|30P4 . 15/-|ATPS 12/-|EAF42 10/-|EF85  7/-|KT81 (1C5) PENAd 20/_|U25  15/6|VI25 15/
sysc'r o/- 6F1] - 6/6|6SLTGT 6/— lmG 20" OP12 16/-(ATP7 8/6/EB41 10/-|EF86 6/ 22/6(pENBY 20/-1U26  15/6|VI31 80/~
574G~ 7/-\6FI3  6/6/6SN1GT 5/6| 12 GT 216/ 39P19 15/-|AU2  80/-/EB91 /~|[EF89  5/6|KT88 34/-[LEled 4971078 4/6/VUILL 8/9
§I30L2 15/-|6F14  12/6/6507 76 1213GT VSI30PL1 16/-/AUS  8/9|EBC33 8/6|EF91  3/6|KTWe112/6 PEN4s 4/-|U191 13/91VU120 12/6
15/-|6F23  16/~|6U4GT 12/ 12{(7., - $/8130PL13 18/6|AZ1 8- EBCa1 9/9|EF92  2/6|KTZ41 6/ PL36 . 1090251 16/3|VUs08 35~
eAso 12/6/6F24  14)-6UsG  7/9|12K1GT ,/' PL14 15/- AZ31 10/-|EBCSO 42 EF98 151-IML4  17/6/pra0 19190301  1z/6|waim 13/6
6ACT '4/-|6F25 15/-|6V6M 12/ 1ZKEGT 8- as 11/ Cath 16/-|EBE80  7/6/EF183 “6/6|MLe  7/6|E18!  B/lUa0s e xmis s/
6AKS 5/-|6F28 14/-16VeG_ 4/6|12Q7GT 6/-13516 "o/ |CCH35 15/~(EBFS3 9/ |EF184 7/-|MSP4 10/ 7/6|XP1-5 5/
6AMS . 4/6/6F32  2/9\6V6GT 6/6|123A7 8/-135Wa  4/6|CL33  20/-|EBF89 6/6|EL32  3/6|MU14 7/6|PL83  7/6/Us01  23/6|XSGi-5110/
6AM6  3/6/6G6 2/66X4 4/6/125G7 " 6/-3573° 10/-|CV450 25/-|EBL1 14/~|EL33 12/6/MX40 12/6/PL84  7/-|UABCS0 6/6|Y63 l
6AQS  6/316HE  3/-6X5G  4/6{128HT  3/-13573GT 8/6/CY30 12/6|EBL21 12/-|EL34 10/6|N78  19/—PLS00 14/6/{JAF42 10/6| Tubes
6AS7G 16/-|6J5M 9/ 6XSGT s/- 12897 31913575 6/-|CY3]  8/6|EBL31 27/6/EL38 22/6|N108 25/{PLS0F 29/-|UBC4] 9/3|3EGI 65/
AT6  4/9(6J5G_ 4/-|7 11/6|128K7  4/9 6/6/DAC32 7/-|ECO! /~|EL4]  11)-iNGT1 3/6|/PL509 29/- Uncxu 9/3 31=r7 29/
6AU6 5/-16J5GT 5/6 737 7/6|12SR7  5/-132 6/-'DAF91 4/6|ECC81 6/-(EL42 11/6/NGT7 s5/-|PL802 16/6|B 7/-5C 85/~
B4G  20/-|6]6 3/6/7C5  22/6|14HT  9/6/50Bs  6/6|DAF9% 7/6|ECC82 5/9|EL84 4/9|0A2 ¢/—|PX4 ~ 14/— UBF89 7/6 cvnszs 65/
6BSG  2/-(6JTM  8/6]7C6 15/~ 19AQ5 5/-|50C5 6/ C90 20/- ECC83 6/3 EL9S  6/6/0C3  §-|PY33 10/9/Uccsd4 8/6 ACRI3I
6BA6  5/-16J7G_ 6/-|7DS  8/-|20D1 10/- 50CD6G31/-|DF33  8/-|ECC84 5/6|ELL80 20/-|0OZ4  4/6|PYs1  5/9 uccss /6 100/~
6BE6  §/-16JTGT 7/6|7H7  6/6|20F2 14/-|50L6GT 8/~ DF70 9/~ ECC85 5/-|EM34 21/-'PC86 11/6/PY82 /3| U 8/6|[ VCR97 45/-
6BH6  9/-|16K6GT 5/-[7R7  13/-|20L1 20/ (7 9/6/DF91  4/-|ECC88 7T/6{EM80 7/6|/PC88 11/6{PY83  7/- Vet 10/6| VCR517B
o Clkhe GV TN Bog  TeRmt yezono semn sghon, st abevenil U
6BQTA 7/-|6KIM  6/6 8/6|20P: 0/—
6%37 17/~ K70 zf— SBW6 _ 7/-135A6 /9 85A2 _ 7/3(DH77__4/9!ECH2I 12/6|ESU15020/—{PCC89 10,6(PY801 9/6/ UCL83 10/~ 46/
Manufacturers and Export {nquiries Welcome TUBES SETS OF VALVES
osEBLETE TYeEs a SreciaLTY wew . wo o DASLBEMBIGLBLZorDI . s soue
QUOTATIONS FOR ANY VALVE NOT LISTED TrlEE A b : 3
Express postage 9d. per valve. e ©% 00 TRANSISTORS
Ordinary postage 6d. per valve. C.W.0. No C.0.D. AC127 §/-10C25 7/6/OCT1  3/-|O 4/-10C82D 3/~
tage 7/6 each 21 inch 2610 0 AFi14 5/-/0C28 12/6 QaC712  4)- sm 3/- oc 4/6
Special Expres e omeoo AR SSEN 238G dEoCUDM, o be
AF116 4 4 L = -
Special Express Mail Order Service 27 lnch 80 0 AFI17 4/6/0C45  2/6/0C77  8/-locsz  31-|0C200 576

SURPLUS covi. BARGAINS

AMPL]FIER RF NO.
MK III. Increases oulput
of 19 set to 25 watts,
Brand New. 12v opera-
75/-, Carr. lSé
No. 19 Set £4.5.0, Carr, l7/6 ‘All Anciliary quip~
mentavailable. 12v D.C. Power Units 50/-, Carr. 10/-.
12/24y D. C Power Units with Vibrator MK 1I No. 2.,
70/~, Carr. 1
H/MIC SETS. Used 15/-, New 22/6. P, & P.
Mains P.S.U.’s for 19 TM/RC £
R.F. Antenna Tuner (ATU) 25/-, P

FEW ONLY'!

No. 19 Mk, If1 CANADIAN TRANCEIVERS
Rebuilt as new. Complete station with all con-
nectors, headset, vareometer, control box and

aerials,
£22.10.0. Carr. 50/-

B.41 RECEIVER. LF Version of B.40. Coverage
15K¢/s-—T00Kc/s. Mains Operation. As received from
Ministry. £8,10.0, Carr. 30/-. Tested, working £18,

arr.

5/-.
15 0, Ca/;rr 10/-.

R.209 MK 11l COMMUNICA-
s | TION RECEIVE];S il valve.
c/8.

o)
® ln!emal Power SSI;DDIY Tested.

3.10.0, Carr.

ASTS.
Seven 2in. dia. secuons
Interlock 8in. Complete
with base. Nylon Guys.
£12.10. 0 Carr. 50/~
TELE ‘F* FIEL
TELEPHONES
Communication up to
10 miles. Tested with
batteries.,

£5.15. 0pmr,Carr2/
LIVINGSTONE LAB TRANSlSTOR AM«
PL FIER 50 wates R.M.S. Size 14F x 9x
4in. With mains D.s.v. Size 16X 9} x 6%in.
22 Gns., Carr. 20/-.

THOMPSON (Dept PW )

‘‘Eiling Lodge,"* Codicote, Hhchln, Herts,
Phone: Codicote 24

C.W.0. Carrlage charges apply 1o mainland only

NEW RANGE UHF. TV AERIALS

All UH.F. aerials now fitted wnth tilting
bracket and 4 clement grid refiector:

Loft Mounting Arrays, 7 elemem. 40/-.
11 eclement, 47/6. 14 element, §5/-. 18
element, 62/6 Wall Maunting wuh Cranked
Arm, 7 60/-. 67/-.

14 element, 75/-, 18 element 82/6. Mast
Mounting with 21:41 clamp. 7 elerlngm 42/6.

70/-. Chimney Mounnting Arrays. Cnmplete
7 72/6, 11 80/-. 14

87/6. 18
instructions with every unit. Low Loss
Cable, 1/6 yd. U.H.F. Preamps from 75/-.
St?ite clearly channel number required on all
orders.

BBC - ITV AERIALS
BBC (Band l).\ Loft 25/-.
External S/D,"30/-. “H"
£2.15.0, ITV ( nnd 3.
3 clement loft Agray. 30/-.
50/- Wall mounting, 3 elc-

ment, 50/-, 5 element, 55/-.
Comblned BB C/ITV Loft

a

I + . 40/-; 1 + 5, 50/-;
+ 17, 60/- Wall moun!lng
i + 3,60/ 1 + 5,

Chmmeyl + 3 70131 + 5
}II;IF transistor pre-amps,
COMBINED BRBRC1 — TV BB
AERIALS 1 -+ 3+ 9, 70/-. l+5+980/-
1+ 5+ 14, /-1+7+14100/L0
mounting oaly.
F.M. (Band 2) Loft S/D, 17/6. “H", 3§/-.
3 element, 57/6. External units avaijable.
Co-ax. cable 84. yd. Co-ax. plugs, 1/6. Outlet
boxes, 5/-. Diplexer Crossover Boxes, 17/6.
CW.0. or COD. P. & P Send 6d.
stamps for illustrated lists.

Callers welcomed — apen all day Saturday

K.V.A. ELECTRONICS (Dept. P.W))
40-41 MONARCH PARADE
LONDON ROAD, MITCHAM,

SURREY 01-648 4884

Solvo your communjch-
tion problems with this
l-lhhon Trmmor Intercom system (1 master and
8 fubs), In de-luxe plastic cabinets for desk or wall
mounting, Call/talk/lUsten from Master to Subs and
Bubs to Mester. Ideally suitable for Business, Bur-
gery, 8chools, Hospital, OfMce and Bome. Opearates
on ons 9V battery. On/oft switch. Volume control.
Complets with 3 connecting wires each 66ft. and
other accessorles. P. & P. 7/6.
MAINS INTERCOM
Just plug in the
ay. loud and clear
h and volume
P. & P. 8/6 extra.

No battenes—no wnres

mains for
commumcatmn On/ofE
control. Price £11.19.6.

Same as 4- St.tion Intercom for two-way instant
communication. Ideal as Baby Alsrm and Door
Phone. Complete with 66tt. connecting wire.
Battery 2/6. P. & P. lIB

clensy with this lncred.lble De-luxe Telephone Ampli-
fier. Take down iong telephone messages or converse
without holding the handset. A usetul office sid. On/
off switch. Volume Control. Battery 3/8 exira . P. & P.
8/6. Full price retunded il not satisfied in 7 deys.

WEST LONDON DIRECT SUPPLIEB (P/W4)
169 KENSINGTON HIGH STREET, LONDON, W.8.
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BI-PAK SEMICONDUGTORS

500 CHESHAM HOUSE, REGENT STREET,
LONDON W.1. ;

NEW LOW PRICE TESTED S.C.R's.| SIL. RECTS. TESTED

LA 3A TA 16A 30 |PYTSOmA 38 108 24
(TO-5 (TO-66 (TO-48 (TO-48 100 13 33 46 15
case) case) case case) 200 1/9 4/~ 4/9 20/

PIV  each each each each PIV each 300 21 46 6/6 11/
50 4/6 5 9/6 10/6 25 20/- [ 480 z?e sfe 15« 15;-
100 5/~ 66 10/6 126 50 23/-| 500 13- 6/~ 8/6 30/-
200 7/- 7/6 Mi/e 15— 100 28/-] oo 33 &9 9/- 37/
400 8/6 9/6 136 186 200 32/-| go0 3/6 7/6 1i/~ 40/~
600 10/6 11/6 15/6 25— 400 35/-| 000 3§/- ©/3 12/6 30/
BOO  12/6 14/- 18/~ 30/~ 800 80/~ 1200 6/6 11/6 15/~

PRINTED CIRCUITS EX-COMPUTER TRIACS

p : VBOM 2A  6A 10A
Packed with semiconductors and compo- (TQ-1} (TO-66) (TO-/8)
nents, }0 boards give a guaranteed 30| 100 14/- 15- 22/6

trans. and 30 diodes. Our price 10 boards | 200 17/6 20/~ 28/—

10/=. Plus 2j- p. & p. 400 20~ 25 38)=
= VBOM=Blocking . voltage
TRANSISTOR EQVT. & SPECIFICA- infeitherkdirection]

TION BOOK (German publication). A
complete cross reference and equivalent | 2N305S |15 WATT SiL.
book for European, American and Japanese POWER. NPN.
Transistors. Exclusive to BI-PAK. 15/~ ea. | OUR PRICE 12/6 EACH.

2N2060 NPN SIL. DUAL EULL RANGE OF
TRANS. CODE D1699 | Sil. trans. 5%’;‘_?';6'}:'0'3536}: a7
TEXAS. Our price 5/- ea. lrmsng:.(::‘r ;.%V AOO;II;/“(/D((_)I_J Cﬁse;
4t . S E -Hat,
120VCB NIXIE DRIVER | Metal TO- | 3/6 e:a_ 10W o("so:o
TRANSISTOR, im. ! 18 " Eqvet. | Stud) 5/- ea. Al fully
CODED 'ND130, 124, | each.  Any | Matked, State  voliage
3/6 each. TO-5 NPN|{ @ty.

SUPER PAKS NEW BI-PAK UNTESTED
SEMICONDUCTORS

Unequalied Value and Quality

Satisfaction GUARANTEED in Every Pak, or money back.

Pak No.
Ul 120 Glass Sub-min, General Purpose Germanium Diodes 10/-

U2 60 Mixed Ger ium Transistors AF/RF .......... 10/-
U3 75 Germanium Gold Bonded Diodes sim. OAS, OA47 10/-
U4 40 Germanium Transistors like QC81, AC128........ 10/-
US 60 200mA Sub-min. Sil. Diodes .. ... ............... 10/-

U6 40Silicon Planar Transistors NPN sim, BSY95A, 2N706 10/-

1.C. AMPLIFIER y
9=

Identical  encapsulation
and pin configuration to
the following: SL402-3,
IC10 and IC403. Each
circuitincorporates a pre-
amp and class A.B.
Power amp stage capable
of delivering up to 3 watts
RMS. Fully iested and
guaranteed. Supplied

U7 16 Siticon Rectifiers Top-Hat 750mA up to 1,000V .. 10/-
U8 50 Sil. Planar Diodes 250mA OA/200/202 . 10/-
U9 20 Mixed Volts 1 waut Zener Diodes. . .............. 10/-
Uil 30 PNP Silicon Planar Transistors TO-5 sim, 2N1132 _ 10/~

compl with _ circuit
details and data. CODED
BP1010. OUR LOWEST
PRICE 30/- cach.
10 up 25/- cach.

Ul3 30 PNP.NPN Sil. Transistors OC200 & 25104 10/-
Ul14 150 Mixed Silicon and Ger ium Diodes .......... 19/-
U15 30 NPN Silicon Planar Transistors TO-5 sim. 2N697.. 10/-
U16 ™ 10 3-Amp Silicon Rectifiers Stud Type up to 1000 PIV _36/-
U17_ 30 Germanium PNP AF Transistors TO-5 like ACY17-22 10/-
U188 6-Amp Silicon Reciifiers BYZ13 Type up to 600 PIV _10/-
U19 30 Silicon NPN Transistors like BC108 ............ 10/-
U20 12 i-5 amp Silicon Rectifiers Top-Hat up t0 1,000 PIV_ 10/-
U21 30 AF Ger ium alloy Transi $ 2G300 Ser. & OC71 10/-
U323 30 Madt's like MAT Series PNP Transistors ........ 10/-
U24 20 Ger i 1-amp Rectifiers GIM up to 300 PIV.. 10/-
U25 35 300Mc/s NPN Silicon Transistors 2N708. BSY27 .. 10/-
©26 30 Fast Switching Silicon Diodes like IN914 Micro-min. 10/-
U28 Experimenters' Assortment of Integrated Circuits, un-
tested. Gates, Flip-Flops, Registers, etc., 8 Assorted Pieces 20/-
U29 10 t-amp SCR’s TO-5 can up (o 600 PIV CRS1/25-600 20/-
U31_ 20 Sil. Planar NPN trans. low noisc Amp 2N3707.... 10/-
U32 25 Zener diodes 400mW D07 case mixed Volts, 3-18.. 10/~

25 up 3/- each. BRAND NEW TEXAS

GERM. TRANSISTORS
PLEASE NOTE, To avoid any further | Coded and Guaranteed.
Increased Postal Charges to our Customers | Pak No. vT
and enable us to keep our ''By Return | Tt 8 2G371A QCTL
Puu;l service' w'hlcdh isdu:ond IW ;ona. T2 8 2G374 OC75
we have re-organize t i
Despatch Order De:a:;;n.’ntre:rm l\r'\\ree naouv: T4 g 20374‘:\A88§:D
request you to send a d
gether with your‘:emiuanzz.u;iroer:::; c::; Is g 2G382T 0C82

8

8

8

Woarehouse and Despatch Department, TS 2G344A 0C4a4
poscal _address: BI-PAK SEMICON. | T7 2G345A OC4s
DUCTORS, Despatch Dept., P.O-| 18 0C78
BOX 6, WARE, HERTS. Postage and | T9 2G399A 2N1302
packing still I/- per order. Minimum| T10 8 2G417 AFI17
order 10/, All 10/- each pack

y U34 30 Sil. PNP alloy trans. TO-5 BCY26, 25302/4 ... ... 10/-

U33 15 Plastic case | amp Silicon Rectifiers IN4000 series 10/~

35 25 Sil. Planar trans. PNP TO-18 2N2%06 10/-
U36 25 Sil. Planar NPN trans, TO-5 BFY 50/ 10/-
U37 30 Sil. alloy trans, SO-2 PNP, OC200 2§ 10/-

U38 20 Fast Switching Sil. trans. NPN, 400 Mc/s 2N3011 _ 10/-
U39 30 RF Germ. PNP trans. 2N1303/5TO-S . ......... 10/-

U40 10 Dual trans. 6 lead TO-S 2N2060 . ... ... 10/-
U41__30 RF Germ, trans. TO-1 OC45 NKT72 .. 10j-
U42 10 VHF Germ. PNP trans. TO-1 NKT667 AF117.... 10/-

Code Nos. mentioned above are given as a guide to the type of
device in the Pak. The devices themselves are normally unmarked.

ADI6! ~eN

AD162 e

MAYCHED COMPLEMEN-
TARY PAIRS OF GERM-
POWER TRANSISTORS.
For mains driven output
stages of Amplifiers and
Radio receivers.

QUR LOWEST PRICE
OF 12/6 PER PAIR.

UNIJUNCTION
UT48, Eqvt. 2N2646,
Eqvt. TIS43. BEN3000

5/6 EACH
25-99 3/~ 00 UP 4)-

PN Silicon PLANAR
BC107/8/9, 2/~ each| 50-99,
1/16 100 up, /8 each,
1,000 off, 1/6 each. Fully
tested and coded TO-18
case.

Pt SRS A
NPN_ DIFFUSED SILICSFEJ

PHOTO-DUODIO
TYPE 15701 (2N2175) or
Tape Readout, high switch-
ing and measurement indi-
cators, 50V, 250mW, OUR
PRICE 10/~ EACH. 50 OR
OVER B8/6. EACH. FULL
DETAILS.

FET’S )

f

Let us give you the facts

From cover to cover Goodmans Manual is packed with fascinatinp
articles on Stereo; a beginners guide to High Fidelity: Stage-built
Systems: complete details of Goodmans High Fidelity Audio products.

28 pages you can't afford to miss . .. and it's yours FREE!

Please send me a free copy

Name_|

Address.

B Goodmans Loudspeakers Limited
Axiom Waorks, Wembley, Middiesex, Tei: 01-902 1200
994

THE NATIONAL READERSHIP SURVEY

ALL MOTORISTS
ARE KEEN TO
UT COSTS

2,973,000% do something about it

they read

| PRACTICAL
MOTORIST

The most widely read motoring monthly

every month

Pw«;/7o » 2 / 6

JULY *68 - JUNE '69




SEMICONDUCTORS

BRAND NEW AND FULLY QGUARANTEED
IN914 1/6} 2N2906 6/-| ACY28 4/-1 BD12| 17/6] M1481 27/6
IN916 1/6| 2N2906A  8/-! AD140 8/-| 8D123 21/6 MJ490 2256
15021 4/-| IN2923 4/-] AD149 11/6| BDJ24 12/-| M149t 29/
15025 5/-| 2N2924 4/-| AD161 7/6) BFH1S 8/~ MPF102 8/6
18113 3/-1 IN292S 3/6! ADI162 7/6| BF117 10/6] MPF103 76
18120 /6| IN2926 AF114 8/-| BF167 8/6| MPF 104 7/6
18121 2/6! ..Green 3/-] AF116 3/-| BF173 7/6| MPF105 8/-
18130 26| .. Yelow 29| AFHIT 3/-| BF180 74| NKT0013 86
18131 2/6| ., Orange 2/9( AF1I8 12/6{ BF181 6/6{ NKT216 7/6
18132 2/6( 2N301) 12/6] AF124 4/6, BFi84 7/6| NKT217 8/6
544 2/~| 2N3053 6/6| AFI125 4/6| BF194 5/~| NKT261 4/-
2G01 4/-1 2N3054 12/6) AF126 4/-| BFX12 4/6] NKT262 4/-
2G302 4/-| 2N30S5 15/~ AF127 3/6; BFX13 4/6| NKT264 4/-
2G303 4/~ 2N3702 3/6( AF139 /6| BFX29 12/6] NKT271 4=
2G371 3/-| 2N3703 4/6| AF18] 8/6! BFX30 9/~ NKT272 4

4/6) AF186 1/-| BFX3S  19/6| NKT274  4j-
4/~ AF239 7/6| BFX43 8/6| NKT275 4/-
4/6| ASY26 $/6| BFX44 8/6] NKT281 5/6
4-| ASY2? 8/6| BFX84 7/6] NKT403 18/~
3/6| ASY28 5/6| BFX385 9/~ NKT404 12/6
36 ASY29 5/6| BFX86 6/6] NKTa0S  15/-
4/-| ASZ20 7/6/ BFX87 6/6| NKT613 /6
4/-| ASZ2I 716
9/-| BA102 6/6| BFY 10 46} NKT677 8-
23/6| BAX 13 1/6| BFY17 46| NKT713 8/~
7/6] BAX16 19| BFYI8 46| NKT773 S/~

$/6{ BAY3I 1/61 BFYI9 4/6| NKT781 /-
§/-| BAY38 3/6) BFY20  12/6) NKT20329 86
8/~| BC107 3/6| BFY4| 18/-| NKT80111 15/6
4/6| BC108 3/6/ BFY43  12/6| NKT80112 19/6
4/6| BC109 3/6| BFY50 4/6] NKT80113 22/6
8/6| BC113 6/6/ BFYS| 4/6] OAS 2/6
8/6| BC116 1216 BFYS2 4/6[ OA9 2/-
3/6| BC118 6/6| BFY76 8/6| OAT0 1/s
3/6{ BCI25 H/-1 BFY77  11/6) OAT3 24-
3/6| BC126 /=l BFY%  12/6] OA79 1/9
3/6{ BC147 3/6| BSX19 6] OAS] 16
3/6| BC148 3/6| BSX20 3/6| OA8S 1/6
4/6| BC149 3/6| BSX2| 7/6] OA% 1/6
3/6| BC167 36| BSX26  10/6| OA9I 16
3/6| BCI68B 36| BSX27 10/6[ OA9S 1/6
12/6{ BC168C  3/9! BSX28 ~| 0A200 2/
14/6| BC1698  3/6) BsX29  13/6l 0A202 2/~
18/6| BC169C  3/9| n5Y26 j-{ 0C26 6/6
19/6( BC182L  4/6{ BSYY? 4/-] OC28 8/6
21/61 BC212L  5/-| Sy28 4/~| 0C29 15/~
16/6| BCY 30 /6| BSY29 4/-| QC3s 6/6
2/~ BCYY) 3/6] BSY38 4/} OC3 /6
/6| BCY32 7/6| BSY39 4/6| 0C44 4/~
2/6| BCY33 4/-| BSY40 6/6] OC4s 2/6
6/-| BCY34 4/6| BSYS| 8/6| OC7I 26
4/-| BCY38 4/6| BSY52 9/-| 0C?2 2/6
5/-| BCY39 1/6| BSYS$3 8/6) OC7S 4/6
4/-| BCY40 6/6| BSY54 /6| OC81 4
§/-| BCY42 3/-1 BSY9SA  2/6| OC83 46

N 11/6) ACY18 5/-| BCYTI 8/¢/ BYZ1 7i6 140 6/6
2N2904 8/~| ACY19 5/-1 BCY72 4/-| BYZI12 6/~| OC200 6;‘
%:%A F3 Ag;go 5;: ggYZI] 25/6| BYZ13 5/~ OC201 /6

Al 1 8 116 35/-1 MJ480
2IN290SA 8/-i ACY22 4/= ks OCv202/ ne
MULLARD ; mvm’s ngss/ 100V §/6. 200V 7/-. 400V 9/6.
INTEGRATED 3 AMP: SOV 6/-, 100V 716, 200V 8- 400V 10/,
ZENERS. ¥ WATT 2.7 6
FCH"IIﬂ:cunls 400m/w 3033V 4/-.
- ext e

DTL lnverter INTEGRATED CIRCUITS—R.C.A.

28/6 | CA3005 30/~ C A30)1 20/~ C A3012 25/-, CA3013 30/-, CA30(4 30/-,

Gate
FCH221 Teaple 3

Input DTL Line  28/6
FCJI01 3 Input

JK Flip Flop 38/-
TAA241 Opera-

tional Ampiifier 47i6
TAA243 Opera-

tional Amplifier 47/
TAA 263 Linear

AF Amplifier 18/6

CA3IB 28/, CAJ()I9 28/, CA302027/6. C A3021 42/6. C A3022 38/-,
CA302) 32/6. CA3026 27/6. CAI028A 28/-. CAM28B 35/~ CAI03S
35/, CANI6 20/~ CA300 84/~ CA3046 28/~ CAI048 $2/6.
CA3Q8] 28/~

FAIRCHILD

L900. 914 11/~ 1923 14/-, L701C 17/6, L.702C 48/-, L709C 27/6.'
DATA SHEETS FOR RCA DEVICES 2/- PER TYPE.

G.E. INTEGRATED CIACUITS
PA230 27/6. PA234 26/6. PA237 48/~ PA246 57/6.

TAA 300 Linear

A.F. Amp 476
TAA320 Most LF

Preamplifier 18/6
TAA 350 Wide-

band Lim

Dif. Am 48/

Data Snecis 1/~

SPEAKERS {3 ohm)

10in. x 6in. 37/6,
9in. x 4in. 23/6,
8in. x Sin. 19/,
7in. x din. 15/6,
5in, x 3in. 12/6,
in. 9/6. Sin. 14/6
8in. 27/6, 12in. 39/6.

Post and Pucking 2/9

THERMISTORS
R$3 (STC) 28/6
K151 (1K) 2/6

All various Muilard
Thermistors in stock.

SEND 64. STAMP FOR
CATALOGUE

P.P. for Components 1/6
per order.

Duta Sheetx 6d.

Presets std., horiz. or vert. U
Potentiometers, Log/Lin 3/3 cach

MFD Vv Price | MFD V  Price| MFD V  Price
1 ! I 25 0 e 200 64 1/9

25 64 16 | 128 1/é

VEROBOARD RESISTORS

‘15 Matrix -1 Matrix | % waull $% . 4d.

Wain. x 3hin 36 4/~ 'Yy and Y& wall 5% . 8d.
2%in. % Sin, 4/3 49 1 watt 10% . 6d.
3hin. x Iain.  4/3 49 25 wain 5%. 1/6
Iain, x Sin. 86 sie 5 watt 5% . 2
2%in. x 17in.  12/6 10 watt 5%. 2/6
Iin. x 17in. 16— 2/e
Cutter 9/~

A. MARSHALL

& SON

28 CRICKLEWOOD BROADWAY, LONDON N.W.2

01-452 01
Post & Packing UK.

CALLERS WELCOME
Europe 10/-.

81/2/3

only, 1/6. Commonwealth (Air) 13/-

W ﬂ\“’
l'i

] EON

TEGH

and work at
the nerve centres
of civil aviation

The National Air Traffic Control Service of the Board of Trade
needs Radio Technicians to install and maintain the very latest
electronic aids at Civil Airports, Air Traffic Control Centres, Radar
Stations and specialist establishments. Vacancies existin various
parts of the United Kingdom.

This is responsible demanding work (for which you will get
familiarisation training) involving communications, computers, radar
and data extraction, automatic landing systems, and closed-circuit
television. |t offers excellent prospects with ample opportunities to
study for higher qualifications in this fast-expanding field.

Ifyou are 19 or over, with at least one year’s practical experience
in telecommunications, till in the coupon now. Preference will be
given to those having ONC or qualifications in Telecommunications.

Salary : £985 (a1t 19) to £1,295 (at 25 or over); scale maximum
£1,500 (higher rates at Heathrow). Some posts attract shift-duty
payments. The annual leave allowance is good and thereis a
non-contributory pension scheme for established staff,

S T S S S S S . " S S S VoS S S S T S S -
Complete this coupon for full details and application form:

To: A. J. Edwards, C.Eng., M.L.E.E., M.1.E.R.E., Room 705, The Adelphi,
John Adam Street, London WC2 marking your envelope "Recruitment’

Name ... . el R

Address..

...PW/B3

Not appllcable to resuﬂents outmde the Un|ted Klngdom

NATCS National Air Traffic Control Service
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Practical Wireless Classified Advertisements

#
The pre-paid rate for classified advertisements is 1/8d. per word (minimum order 20/-), box number 1/6d.

extra. Semi-displayed setting £5 10s. 0d. per single col
made payable to PRACTICAL WIRELESS and crossed

umn inch. All cheques, postal orders, etc., to be
“Lloyds Bank Ltd.” Treasury notes should

always be sent registered post. Advertisements, together with remittance, should be sent to the Classified
Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Fleetway House, Farringdon
Street, London, E.C.4 for insertion in the next available issue.

MISCELLANEQUS 1

ALBIONS APRIL BARGAINS

SPEAKER CABINETS
Beautifully finished in

teak

veneer with attractive front
cloth. ] .,
Measure 16in x 8in x 6in.

ONLY 67s 6d each; pp. Ts 6d.

Single Mic Cable, 6d yard,
> post/{pack. 7d+1d yd. Toggle
‘Switches, DPDT 3s; SPST 2s 3d. DIN plugs,
3 pin 2s 9d; 5 pin 3s 9d. Standard bakelite
‘barrel plugs 2s 6d. POST: up to 3, 1s and
‘thereafter 1d each. Eagle 4 channel Mic
mixer 52s 6d; 3 watt, 4 trans’ audio amp’.
Ready buiit 63s. POST: both 3s 6d.

UP TO 50 Waus WITH FAL. Yes, the
fantastic FAL phase 50 PA Amplifier can
give up to 50 Watts of rich sound. Suitable |
for use with Tape, Records, Mic, or even
Bass Guitar, Incorporating three mixed in-
puts, Bass and Treble controls, New and
Guaranteed 12 months. ONLY 29 gns. post
and packing free, or as exclusively offered
by us with two 25 watt Bass Guitar speakers,
:)I*:ILY 35 gns. post and packing £1. SAE
eaflet.

Send for free lists of Electronic. equipment
and components, Amps, Tuners, Cables,
Gadgets, etc.

ALBION ELECTRONICS SUPPLIES
Dept, 3, 16 Albion Rd., Birchington, Kent

THE NEW
ELECTRONIC MUSIG FOR YOU

Then how about making yourself an elec-
tric organ? Constructional data avallable
—full circuits, drawings and notesl It has
5 ootaves, 2 manuals and pedals with 24
stops—uses 41 valves. With its variable
sttack you can play Classics and Swing.
Write NOW_for free leafiet and further
detalls to C. S., 20 Maude Street,
Darlington, Durham. Send 4d. stamp.

NOTES ON USE of TV for UFO Detec-
tion. Optical Detector Circuits, 8s 6d. Radar
& Electronic Publications, ‘“‘Highlands,””
Needham Market, Suffoik.

EXPRESS ROTARY SWITCHES. Switches
for Mullard audio circuits, also_switches
made to customers own specifications. For
details and price list, write or phone to
189 Edgware Road., 2. Tel.
01-723 4455.

London

6 OR 12 VOLT
FLUORESCENT LIGHTS

12 ine. 8 Watt tube ample light for caravan, tant
etc. Fully transistorised, low battery drain.
Unbeatable at post paid,

4 WATT GRAM AMPS.

Volume and tone conirols, mains operation,
350 output, new and boxed 65 - POST
PAID

SALOP ELECTRONICS Callers welcome
23 Wyle Cop, Shrewsbury,
Shropshire S.A.E. for list

BUILD IT in a DEWBOX quality cabinet.
2in.x 24in. x any length. D.EW. Lud.,
Ringwood Road, FERNDOWN, Dorset.

S.A.E. for leaflet. Write now—Right now.
996 ‘

MISCELLANEOUS
(continued)

Be
well-equipped

‘You need not worry about the
Ba.inful and lingering minor
urns that occur from time to
time in leisure pursuits if you
keep BURNEZE close to hand.
This unique new scientific
aerosol cools and anaesthetizes.
BURNEZE takes the heat out of
aburn in just 8 seconds, then
controls the blistering and pain
that steal skill from nimble
fingers. Be well-equipped - buy
BURNEZE, from chemists.

Potter & Clarke Litd Croydon
CR9 3LP

SERVICE MANUALS for. Pre 1958 HM.V,
and E.M.I. MODELS, Radio and Record
Player Manuals 5/- cach. Television Manuals
7/6 cach. Send C.W.O. stating model re-
quired. Also limited range of components
and spares. Send details of your require-
ments. R.D.I. Ltd.. Chilton Works, Garden
Road, Richmond, Surrey.

MUSICAL MIRACLES. Send S5.A.E. for
details of Rythm Modules, versatile bass-
pedal unit, self-contained with unique effects,
kits for waa-waa pedals. Also new S50pA
meters, 25/- post paid. HURRY. D.E.W.
Ltd., 254 Ringwood Road, Ferndown,
Dorset.

JOURNAL OF PARAPHYSICS Russian
experiments: telekinesis (“‘mind-over-
matter’’); brainwaves actuatc  electronic
relays; transistor UFO detectors; finger-
vision; hyperspace; time-reversal; tachyons
(“‘faster than light”) etc. S.A.E. for list.
20s. for back issues. Paraphysical
Laboratory, Dowaton, Wilts.

FOR SALE

YUKAWN

i e
ﬁgﬂ/f&fé’ airdrying GREY HAMMER
‘ NO R BLACK WRINKLE

o (CRACKLE)finizhes

Other Yuken Air
Drying Acrosals,
16 0xn. ot /1

J Yukan Aerowcl spraykic containy 14 o fine
quality dursble easy §natant spray. No stove bak

ro available 0 grey, blus. gold,

ckle)

paid.

. | Cleor Lacquer
1, Metaliics: Grey,
lonal transferable | Bive, Bronze

) for 18/l carriage | and Gotd.

cans only) 13,
IAL OFFER:
snapeon trigger handle {val
puid. Chotce of 13 safl-spray plan cotours and pri- |
e (Motor car quality) also available. Please anclose cheque or
_crossad P.O. for total amount direct to:
307a, EDGWARE ROAI
1 B
MaYUKAN, oxbon, w.2
iny Govarnmant Departmynte, Mu
ing Industrial

ons y you too.
Open alt day Saturday. Closed Thursday afternoans.

500 1.T.A. CONVERTED TUNERS, 3/- for
sample. Limited Quantity of new Boxed
Television Valves 7/6 ea. SAE for list.
E. Graley, 15 Roskell Road, Liverpool 25.

FOR SALE
{continued)
MADE

FAOT NOT FICTION. If you start RIGHT you will be
reading amateur and commercial Morse within a month.
(Normal progress to be expected.)

Uslug  sclentifically prepared 3-speed records you
sutomatleally learn to recognise the code RHYTHM
without transtating. You can’t help it, [t's easy as learning
a tune. 18 W.P.M. in 4 weeks guaranteed.

For detalls and course C.0.D. ring, s.t.d. 01-660 2896
send 8d. stamp for explanatory booklet to:

@G8CHS (BOX 11), 456 GREEN LANE, PURLEY, SURREY

SEEN MY CAT? 5,000 items. Mechanical
& Electrical Gear, and materials. S.A.E.
K. R. WHISTON, Dept. PW, NEW
MILLS, Stockport.

WANTED

SERVICE SHEETS AND MANUALS
PURCHASED, Highest prices paid. Sultan
Radio, 29 Church Road, Tunbridge Wells,
Kent. Phone T.W. 22093,

VINTAGE RADIO. 1930 era. ANY condi-
ii;onk Privately. 25 High Street, Olney, near
ucks.

CASH PAID for New Valves, Payment by
return. WILLOW VALE, ELECTRONICS,
4 The Broadway, Hanwell, London, W.7.
01-567/5400-2971.

CIRCUIT, kit or complete tuner for TV
Sound. Transistorised. REES, Brendon Carl-
ton Road, South Godstone, Surrey.

WANTED NEW
VALVES ONLY

Must be new and boxed
Payment by return

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

WE BUY New Valves and Transistogs. State
price: A.D.A. MANUEACTURING Cco.,
116 Alfreton Road, Nottingham.

WANTED NEW VALVES, televisions,
radiograms, transistors, etc. STAN WILL-
ETTS. 37 High Street, West Bromwich,

Staffs. Tel.: WES 0186.

WE BUY New Valves, Transistors and clean
new components, large or small guantities,
all details, quotation by return. WALTON'S
WIRELESS STORES, 55 Worcester Street,
Wolverhampton.

ARMY SURPLUS throat microphones;
any quantity; any condition. J. Laycock,
Music Department, University, Nottingham.

METAL WORK

METAL WORK: All types cabinets, chassis,
racks etc.. to your specifications. PHIL-
POTTS METAL WORKS LTD., Chapman
Street, Loughborough.



ELECTRICAL

240 vour
FCTRICITY
Ek NYWHERE

BEST EVER 200/240 VOLS "MAINS"
SUPPLY FROM 2 VOLT CAR BATTERY

Exclusiye World Scoop Purchase. The fabu-
lous Mk. 2D American Heavy Duty Dynn-
motor Unit with a Massive 220 watt o

put and giving the most brilllant 200/240

volt performance of all time. Marvellous

tor Television, Drills, Power Tools, Mains
ighting, AC Fluorescent Li élnln‘ and all

2 /240 volt Universal AC/DC mains equlp-

ment. Made at tremendous cost for U.8.4

Govt. by Delco-Remg This magnificent

machine 1s unobtainable elsewhere.

Bnnd New and Fully Tested, only £4.19.8,
lus 10/6 gosbn,ge .0.D. with pleasure.
oney back If not delighted. lee send

s.a.e. for interesting illus. detalls.

Dept PW STANFORD ELECTRONICS,
Rear Derby Road, North Promenade,

Blackpool, Lunc.shire

F 1

SERVICE SHEETS

SERVICE SHEETS (1925-1970) for Tele-
visions, Radios, Transistors, Tape Recorders,
Record Players, etc., by return post, with
frec Fault-Finding Guide. Prices from 1/-,
Over 8,000 models available, Catalogue 2/6.
Please send S.A.E. wth all orders/enquiries.
glamllton Radio, 54 London Road, Bexhill,
ussex

SERVICE SHEETS. Radio, TV etc. 8,000
models. List 2/-. S.A.E, enquiries. TEL-
RAY, 11 Maudland Bank, Preston.

SERVICE SHEETS (75,000) 5/- each: please
add loose 4d. stamp: callers welcome;
always open. THOMAS BOWER, 5 South
Street, Oakenshaw, Bradford.

RADlO, TELEVISION over 3,000 modeis.

JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd., London W.6, SHE 8441.

TRADER SERVICE SHEETS

5/ each plus postage

We can supply Trader Service Sheets for
most makes and types of Radios, Tape
Recorders and Televisions—Manuals for some.

Cheques and open P.0.s returnied if sheets not
available.

OAKFIELD ENTERPRISES

LIMITED
30 CRAVEN STREET, STRAND
LONDON wC2

Make Mode! Radio/TV

1970 List now
available at 2/-
plus postage

If list is required
indicate with X

From

Address

enclose remittance of..

(and a stamped addressed envelope)
s.a.e. with enquiries please

MAIL ORDER ONLY (February PW)

SERVICE SHEETS
(continued)

LARGE SUPPLIER
OF

SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

Only 10/- each, plus large S.AE,

(Uncrossed P.O. s please, original
returned if service sheets not available.)

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11

We have the largest supplies of
Service Sheets (strictly by return of post).
Please state make and model number

alternative.
Free TV fault tracing chart or TV list on
request with order.
Mail order only.

AERIALS

BRBC, dipole 30s; H 42s; 3 ele 89s. ITA,
3 ele 26s; 5 ele 34s; 8 clc 47s 5d; 11 ele
57s 6d. ITA doubles 8 cle 112s; 11 cle 140s;
13 ele 159s. Combined BBC/ITA D 5 45s;
D 8 525; H 5 69; X 5 75s. Combined loft

cial, D 5 with loft pole and fixings 37s.

HF acrials BBC/ITA, 14 ele 37s; 18 ele
54s; 22 ele 63s; Double 22 ele 142s. Co-ax
low loss at 1s 34 and 2s 3d. co-ax plugs
1s 4d. Diplexers-Triplexers-Matched UHF/
VHF Diplexers, Poles, lashings, clamps,
couplers, etc. Postage pabd on all aerials.
Extra on accessories, Please state channels
when ordering.

BAKER and BAINES

11 Dale Crescent, Tupton, Chesterfield.

“WORLD ECORD winning Aecrial” Joy-
stick—The Stick that does the Trick! All
bands MW, SW. 7ft 6in long. Free brochure:
Partridge *Electronics (PW) Ltd., Broad-
stairs, Kent.

BOOKS & PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes 6/8 p/p 6d.
11585 set Circuit and Notes .. &/8p/psd.
H.R.O. Technical instructions - $/8pip 6d.
.38 gset Technical Instructions . S/6pip6d.
40 set Working Inatructions .. - 5/6pjped.
88 set Technicsl instructions . 7/-plp6d.
BC.221 Circult and Notes .. S/éplp6d.
Wavemeter Class D Tech. instr. .. 35/6 p/p 6d.
18 set Circuit and Notes od « 5/6p/p6d.
BC.1000 (31 aet) Circult and Notes .. 5/ pjp 6d.
CR.100/B.28 Circult and Notes .. 107-p/p 8d.
R.107 Circult and Notes « T-pip 6d.
AR.83D Instruction Manual .. .. 18/~p/p 8d.
92 set Circuit and Notes - 8/6p/ped.

Clrcuit Diagram 3/- each post free, R.1115/A,
R.1224/A, R.1335, R.F. 24, 25 and 26, A.1134,
T.1184, CR.200, BC.312, BC.342, BC.348J, BC.348
(E.M.P.), BC.024, 22 set.

82 set Sender and Recsiver circults 7/8 post fres

Colour code indicator 2/8 p/p 8d.
S.A.E, with all enquirles piease.
Postage ates apply to U.K. only..
Mail ordsr only to:
INSTRUCTIONAL HANDBOOK
SUPPLIES
DEPT. PW, TALBOT HOUSE,
28 TALBOT GARDENS, LEEDS 8

RECEIVERS & COMPONENTS

EMSAC FOR ANTENNA SYSTEMS AND
CONVERTERS. Please send s.a.e. for
details of 2 metre converters, antennas and
transmatches for receiving and transmitting.
ELECTRONIC & MECHANICAL SUB-
ASSEMBLY CO. LTD., Highfield House,
West Kingsdown, Kent, ‘Tel. W.K, 2344,

BARGAIN PARCELS
Any S, 9/-; 10, 14/-; 100, £5.10.0 from
the followm
ECC82, EC 80, EF80, EFS8S, EF183,
EBF89, EB91, EYB6, PCC
PCF30,

PL81, PY33, PY8I, PY82, Ul9l, 63002,
JOFLl 30F5.

U.H.F. AERIAL BOOSTER

Transistorised, cavity tuned, high-gain.
All uhf channels. Complete with bat-~
tery and lead, 69/-, g p. 1/-. VELCO
ELECTRONICS 62 Bridge Strect Rams-
bottom, Bury, Lancs.

NEW VHF KIT

Recelves 'I‘elevlslon Sound, Amhulances. Alr-
craft, Radlo 2, 3 and 4 on VH
This novel little set will glve you endless hours
of pleasure and can be built In one evening.
The comes with easy to

tlons and circuit. Powered bf Batte.
Complete with built-in Jack P ux Socket tor
use with Earphones or Amplifier

ONLY 57/-. P. & P. FREE UK ONLY:
Postal Ordez"i: Cheques to:

De T,
Galleon Txadlnz Co., 298A Lodge Lane,
Romford, Essex.

ollow lzwtruc-

150 NEW ASSORTED Capacitors, Resistors,
Silvered Mica, Ceramic, etc. Carbon, Hy-
stab, Vn.reous 1-20 watt, 15/- Post Free.
WHITSAM ELECTRICAL 33 Drayton
Green Road West Eahng W.13.

COMPLETE RANGE of Amateur Aircraft,
Communications receivers. Chassis, panels,
meters, cabinets, microphones, etc. Stephens-
James Ltd., 70 Priory Road, Liverpool 4.
Tel. 051-263-7829.

BRAND NEW ELECTROLYTICS, 15/16
volt 0.5, 1, 2, 5, 8, 10, 20, 30, 40, 50,
100, 200 mfds. 8s per dozen, postage ls,
The C.R. Supply Co., 127 Chesterfield
Road, Sheffield

TO HELP THE HOME CONSTRUCTOR,
Heathkit now make available our surplus
Resistors, Capacitors, etc. at Bargain prices.
Send for lists. E. Moyle, Daystrom Ltd.,
Gloucester.

AUDIOSCAN-HI-FI loudspeaker Systems
for the home constructor, cabinet kits, new
range of Peerless speakers, speaker kit
systems and cross-over networks, BAF
wadding and all necessary components. Free
specaker fabric samples on request. Send 9d
in stamps to: AUDIOSCAN, Dept. P.W
4 Princes Square, Harrogate, Yorks.

AT LAST
CRYSTAL CLEAR RISOI.UTION OF l 8.8,

A highly itive receiver speci

for lhe amateur bands on ll)-40-80-160 metres.
Bujld in 10 hrs. Plug-m coils
Tune in to world = 9T
S.5.8.0r AM. @ Tunable Aerial
Coils assembled 8 :’ailil 0
and metred ush/pull cut.
before @ 0 © put to 3in.

loudspeaker

Designed for the novice constructor. Capable of reception
previously only obtainable on very expensive equipment.

Kit includes the 3in. speaker, an nlumlmum chass)s and coils
for 80 metre with circuit

(!

diagram.
Coil assemblies for 20, 40, 160 metres for amateur wnvehnndlﬁ
= sac
Coil blies for ial, shipping, aircraft d:
30/- ench

RADIO RAVONICS
BINGLEY ROAD, CROSSROADS, KEIGHLEY, YORKS.
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RECEIVERS & COMPONENTS
(continued)

RECEIVERS & COMPONENTS
(continued)

RECEIVERS & COMPONENTS
(continued)

Stella Nine Range Cases

Manufactured in Black, Grey, Lagoon
or Blue Stelvetite and finished n Plastic-
coated Steel, Morocco Finish with
Aluminium end plates. Rubber feet are
attached and there is a removable back
plate. There is also a removable front
panel in 18 s.w.g. Alloy.

Now all Aluminium surfaces are
coated with a strippable plastic for
protection during manufacture and
transit. All edges are polished.

LIST OF PRICES AND SIZES

which are made to fit Standard
Alloy Chassis

Width Depth 4” Height. 6" Height 73" Height
£ 8 d 8, d. £ 5. d.
61" a3~ 12 6 B 0 18 0
6} 43 13 6 18 0 100
83" 3% 15 0 100 110
83” [ 110 1 6 6 11 3
104 %" 1 8 6 115 6 118 9
123 33" 110 1 6 6 1190
124~ 13 180 114 0 117 &
123" 8% 116 0 2 30 2.7 3
143" Fd 150 111 6 114 ¢
141" 92 2 30 216 9 218 6
161" 63" 118 6 2 8 3 211 6
164~ 103" 210 0 350 313 9

Cases—Post 4s. 6d. per order.
Discounts available on quantities.

CHASSIS in Aluminium, Standard Sizes,
with Gusset Plates

Sizes to fit Cases. All 2% Walls
s, d. d.
68 5 6 10°x7 B 6 l47x3" 7 3
6"x4” § 9 12"x3” 6 9 14°x9” 14 &
8°x3” 6 6 12°x57 7 6 16"x6" 10 9
R*x6” 7 9 12°x87 10 9 16"x10" 16 O

Chassis—Post 3s. 0d. per order.
Discounts available on quantities.

E. R. NICHOLLS

Manufacturer of Electronic Instrument Cases
46 LOWFIELD ROAD
STOCKPORT - CHESHIRE
Tel: 061-480 2179

JEF ELECTRONICS
New Full Specification Devices

Integrated Circuits complete with data:
GE PA230 Audio Preamplifier 18/6d
GE PA234 1W Audio Amplifier 17/6d4
GE PA237 2W Audio Amplifier 32/6d
Plessey SL402A Preamp & 2W Amp 42/-
MEL 11 Photo Darlington Amp 9/6d

High quality low cost transistors:
GE 2N5172 NPN 200mW 1/93; ME
0412 PNP 200mW 3/9d; TI 2N4059
PNP 250mW 3/6d; MUL BFX86 NPN
800mW 6/-; MUL BDi24 NPN 15W
12/-; S 2N3055 NPN 115W 14/64d.
Teiacs for full wave power control:
RCA 40669 8A 400V 24/-; RCA 40583
Trigger Diode 5/3d.
Plastic recnﬁers for power suppfies:
IN 4820 1.5A 400V Si Rectifier 2/6ds
WO005 1A 50V full wave bridge Si 7/6d;
PD40 2A 400V full wave bridge Si 15/-.

C.W.0. P. & P. 1/- per order.
York House, 12 York Drive, Grappen-

Build the Prac. Electronics (Vol 4/ 11-12)
RHYTHM GENERATOR
Fabulous with electronic organ or guitar
5 sounds & 12 rhythms, each in choice
of 3 percussion patterns. For simpler
and neater construction use our undrilled
PRINTED CIRCUIT (144in x 5tin)
with layout diagram and instructions.
Price 29/6d. C.W.0, inc. UK, postage
from: ALMARY DESIGNS, 12 Latti-

more Road, Wheathampstead, Herts.

hall, Warrington, Lancs. Mail order only

TRANSFORMERS. Rewound,
and specials made to order, easonable
charges. S.A.E. please, Ratcliffe, 18 Beech
Avenue, Thongsbridge, Huddersﬁe]d Yorks.

rototypes

EX COMPUTER PRINTED CIRCUIT PANELS 2in x
4in packed with semi-conductors and top quality
resistors, capacitors, diodes, etc. Our price,
10 boards 10/-. P. & P. 1/6. With a guaranteed mini-
mum of 35 transistors. Dala on tranststors included.
SPECIAL BARGAIN PACK. 25 boards for £1. P & P.
J/6. With a guaranteed minimum of 85 transistors.
Data on transistors included.

PANELS with 2 power transistors sim. to OC28 on
each board + components. 2 boards {4 x OC28)
10/~ P. &P 1/6

CONSTRUCTOR'’S BARGAIN PACK
containing 10 PNP germ. transistors, 10 sil.
diodes, 3 ex-computer panel (dozens of useful
components), 2 reed switches, 50 mixed resis-
tors (i to 1 watt), 25 condensers. All com-
pone'nts brand new (dlodes and transistors

eed.) Unbellevable value
a.t 22/6+2/6 8 ND"E SATISF‘ACTION GUARAN-
TEED OR BACK. Brand new_ head-
phones complete with heavy duty hand mike.
To clear at only 15/-4-5/- D.p. 6 new ARP12
valves—6/- post free, 12—10/- post free.
Carbon micrephene inserts 3—3/-+1/- p.p:
6—6/- post free. 12—10/- post {ree.

MEPPEN-WALTER MAIL ORDER

12 GLEDHOW PARK DR., LEEDS LS7 4JT

Cathode Ray Tubes—Full 2 years guarantee
—Mail order only. 14in, £6; 17in, £6; 19n,
£7 15; 2lin, £7 15s; 23in, £9; Twin panel
19in, £12; 23in, £15 7s 6d. Rimguard 19in,
£10 9s; 23in, £13 14s. Carriage 12s 6d.
Insurance Ss, Television Valves—Most valves
available Brand New for extra performance,
three months guarantee. 15% off standard
price. UHF Signal Boosters— High gain
transistor pre-amplifiers from 75s; postage
3s. These units are powered by small 9v
battery. Mains unit available from 1175 6d.

Please state channel when ordering.

BAKER and BAINES
11 Dale Cres., Tupton, Chesterfield.

9 OAS5, 30A10, 3 Pot Cores, 26 Resistors, 14 Capacis
tors, 3 GET 872. 3 GET 872B. 1 GEY 875. All tong
leaded on panels 13in x 4in. 4for 20/-. P & P. 5/-.

W<,

LARGE CAPACITY ELECTROLYTICS

5.000 TRANSISTORS. Similar BCY 71.
Unmarked and untested, 20 for 25/- or 100
for £5. P & P 1/- and 2/-, respectively.
S. E. Ward, 20 Shadwell Road, North End,
Porismouth, Hants.

A. J. H. ELECTRONICS

59 Waverliey Road, The Kent, Rugby
Warwickshire. Tel. Rugby 71068

P, C. RECEIVER BOARDS

PCR.1, 6 transistors OC44, 2/OCA45, 0OCs81D,
2/O0C81, but less the audio transistors ie:-
OCS1D, & 2/0C81, double tuned Ist. IF.
transformerless output approx # watt'to 8 ohm
speaker will work with any impedance, size
8% % 3” less ferrite aerial, tuning capacitor, ctc.
similar to item previously advertised with
data 25/- each.

R.2, 7 transistors 3/AF117hm2/A0127

—

AIMED 2% L1t ea. P 4P 16

or £3.16:0 per doz. Carr. 10/-.
250 MIXED RESISTORS 12/6
Y% & W watt
150 MIXED HiI STABS 12/8

Y. ¥ & 1 watt 5% & better.

EXTRACTOR/BLOWER FANS
(PAPST)

100 CFM 2800 APM 4% in x 4%in x 2in. Ideal for
kitchen extraction. instrument cooling, etc., etc.
50/- each. P. & P. 5/~

DIODES ex eopv. siticon
10 AMP 150 BIV 4 for 10/~ P. & P. 16
20 AMP 150 PV 4 for 201~ P. & P. 16
35 AMP 400 PIV 4 for 45/~ P. & P. 1/6

2/AC128, i vatt output to 5 ol
size 34" x 73" IF. & audio complete, no osc.
coil, tumng capacitor, ferrite aerial, eftc.
requires 9v supply, modern board with
miniature components, 35/ each with circuit.

PCR.3, 6 transistors OC44, 2/0C45, OC81D,

2/0C81, transformerless output approx

milliwatts requires 6v battery, edgewise volume

control, & osc. coil on this board, 3”xX5” as

121§7d in }r;ocket portables no details or circuit
— each.

All boards as new and nnused
250 pf postage slamp type ceramic compression
trimmers 6d each 5/— doz. (new) Screw in
:ype )car distributor & coil suppressors 6d each
new).

PUSH-PULL output transformers to match
EL84s to 15 ohm speaker with negative
feedback winding only 9/~ each.

Postage add 1/6 MAIL ORDER ONLY

EX COMPUTER ‘‘“MEMORY”
- CORE STORE PLANES

160 bits £1 P. 8 P. 2= ideal for
4000 bits 4P & P 4- experiments,
10.000 bits EB P. & P. 8/~ demonstrations, etc

BARGAIN RELAY OFFER

Single pole change over siiver contacts. 25v to 50v
2.5k coil. 8for 10/~ P &P 1-

KEYTRONICS mail order only,
52 EARLS COURT ROAD,
LONDON w8 01 478 8499
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SITUATIONS VACANT

Trainee
Radio
Technicians

A Progressive Career in the

Field of Radio and Electronics

Applications are now Invited for an inten-
sive tralning course of two years, leading to
intment as & fully qualified RADIO
'I‘ECHNXC!AN, with further prospec’u of
progression to_the Telecommunication Tech-
nical Officer C.

Generous Pay and Conditions while under
training.

Candidates must be over 16 and under 31
years age as at 7 September, 1970, on
which date training commences.

Minimum educational quallfications re-
%:nired are passes at GCE ‘O’ Level In

lish Language, Mathematics and Physics
(ah-eady held or expected to be obtained im
the Summer, 1970). Equivalent in
Scottish or Northern Ireland rtificates
and CSE Grade I passes are also acceptable.

Closing date for receipt of applcations:
27 February, 1970.

: Apply for tull details and application form
01—

The Recruitment Officer (TRT/37),

Government Communications
Headquarters,

Qakley, Priors Road,
Cheltenham, Glos.
GL52 5AJ

ENGINEER required to carry out repairs
on stereophonic amplifiers—valve and tran-
sistor. Initiative could lead to better things
without having qualifications. Why not ring
BATTERSEA 3245 Ex 50 or 54 for an
interview.



SITUATIONS VACANT
(continued)

ENGINEERS, A TECHNICAL CERTIFI-
CATE or qualification will bring you
security and much better pay. Elem. and
adv. private postal courses for C.Eng.,
AMERE., AMSE. (Mech, & Elec),
City & Guilds, AMIM.I, A1O.B., and
G.C.E. Exams. Diploma courses in all
branches of Engineering—Mech., Elec.,
Auto., Electronics, Radio, Computers,
Draughts., Building, etc. For full details
write for FREE 132 page guide: BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY, (Dept. 169K), Aldermaston
Court, Aldermaston, Berks.

TV and Radio, AMILER.E, City &
Guilds, R.T.E.B. Certs., etc on ‘Satisfac-
tion or Refund of Fee’ terms. Thousands of
passes. For full details of exams and home
training Courses (including practical equip-
ment) in all branches of Radio, TV, Elec-
tronics, etc. Write for 132 page Handbook
—FREE. Please state subject. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept 137K), Aldermaston Court,
Aldermaston, Berks.

PLEASE MENTION

WHEN REPLYING TO
ADVERTISEMENTS

“PRACTICAL WIRELESS" |

APPOINTMENTS

TECHNICAL OFFICER
Home Office Police Scientific
Development Group

Unestablished vacancy for a Technical
Officer Grade III with knowledge and
experience of workshopr practice and
electronic equipment. The successful
candidate will work in the equipment
section, which is concerned with
assessment, trials and development of
a wide range of equipment for police
use, and will carry out construction,
modification and test .work in co-
operation with police officers.
The post is based initially in Central
London, but the section will move to
Sandridge, near St Albans, later in the
year.
Qualifications: Ordinary National
Certificate or evidence of an
equivalent standard of technical
education, together with a five
year apprenticeship and at least
three years' practical experience.
Salary: £1355 (age 25)—£1485
(age 28 or over on appointment)
—£1675
Applications should be made to the
Principal Establishment Officer (T.O.),
Room 324, Home Office, Whitehall,
London, S.W.1 by 31st March 1970

EDUCATIONAL

RADtO AN
RADA TH

3
mQO

Write for details to:

TELECOMMUNICATIONS

This private College provides efficient theorstical and practical training in
the above subjects. One-year day courses are available for beginners and
shortened courses for men who have had previous training.

The Secretary, London Electronics College, 20 Penywern Road,
Earls Court, London, S.W.5.

Tel. 01-373-8721

BECOME ‘‘Technically qualified’’ in your
spare time, guaranteed diploma and exam,
home-study courses in_radio, TV servicing
and maintenance. T.T.E.B., City and Guilds,
etc.: highly informative 120-page Guide—
free. CHAMBERS COLLEGE (Dept. 857K),
148 Holborn, London, E.C.1.

CITY & GUILDS (electrical, etc.) on *'Satis-
faction or Refund of Fee’’ terms. Thousands
of passes. For details of modern courses in
all branches of electrical engineering, elec-
tronics, radio, TV, automation, etc., send
for 132-page Handbook—FREE. B.LE.T.
(Dept. 168K), Aldermaston Court, Alder-
maston, Berks.

RADIO OFFICER training courses. Write:
Principai, Newport and Monmouthshire
College of Technology, Newport, Mon.

TRAIN FOR SUCCESS

WITH ICS

post in Radio, TV and Electronics.
Expert tuition for City & Guilds
(Telecoms Techn's Cert. and Radio
Amateurs’) RTE.B, etc. Many
non-exam courses incl. Closed cir-
cuit TV, Numerical control &
Computers. Also self-build kit
courses—valve and transistor.
Write for FREE prospectus and find ous
Row ICS can help you in your career,
ICS, DEPT. 541 INTERTEXT HOUSE,
STEWARTS ROAD, LONDON. SW8

Study at home for a progressive | |

CAREERS IN
SCIENCE AND
ENGINEERING

Exciting and rewarding
opportunities in these
fields are almost uniimited

Write now for details of
the following courses
offered by:-

BOURNEMOUTH COLLEGE
OF TECHNOLOGY

UNIVERSITY OF LONDON
EXTERNAL DEGREES

B.Sc. General (Hons.) —
Mathematics, Physics, Chemistry,
Botany, Zoology, Statistics

B.Sc. (Eng.) (Hons.)—Electrical
(including Electronics)

These courses are suitable for
both men and women

Study by the Sea in Britain's
foremost international and
cultural resort.

For prospectus apply to:
The Principal, Room 46,
College of Technology,
Lansdowne, Bournemouth
BH1 3J4J. Tel: B.20844

Practical
Householder
annual

128 informative pages
packed with money-saving
ideas on home improve-
ment and maintenance.

Expert advice on tiling

a fireplace, building a
swimming-pool, fitting an
underfloor ventilated fire,
installing central heating
from a room heater, and
a beginners’ guide to

bricklaying and working

in concrete.

PRACTICAL HOUSEHOLDER _

CONAL FEATIRG
. SUSPEXDE CEILINGS

Hurry for your
copy, price 3/-
]
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