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A\ UNUSUAL

7%
7/

sopEING || @ [ \§ U

INSTRUMENTS 1'] Tl ‘§ SINGLE SPEAKER
AND ;

EQUIPMENT 11 §

7

I

il
A

CONCRETE |
COLUMN ’

An inexpensive col-
umn speaker con-
structed from a
concrete  pipe  and
fitted with a good Sin.
or 10in, unit has att-
racted much interest
and admiration

DESIGNED FOR | _
THEAMATEUR'S | || =
RADIO STATION |

ILLUSTRATED

Lisc No. 70. 3" BIT
IN

PROTECTIVE ‘ because of its clean
SHIELD open sound.
List No. 68 Complete kits of

wooden fixtures are
available including
absorbent wadding
and diffusing cone.

DCOLR 230/:5

ADCOL A 223/

- —

Price £3.15.0 for 8” model. Recommended
8 unit—Super 8 RS/DD £6.14.2 including
purchase tax.

Price £4.18.0 for 10” model. Recommended
10” units—Super 10/RS/DD £10.18.8; Golden
10/RS/DD £7.17.5; 10" Bronze/FSB £4.12.9.
Prices include purchase tax.

Suitable concrete pipes can be purchased
from builders’ merchants at about 12/6
and 17/6.
APPLY DIRECT

Descriptive leaflet free on request from:

Wharfedale

FOR
CATALOGUE
TO

Sales and i
Service Dept. =D

ADCOLA
PRODUCTS
LTD
ADGCOLA HOUSE
GAUDEN ROAD, —~" LONDON,S.W.4 |

Telephones Telegrams

MACaulay 4272 & 3101 SOLIOINT LONDON SW4 | ~\\////////////////////////////////////7/

WIRELESS WORKS LTD

IDLE BRADFORD YORKSHIRE
Grams: Wharfdel Idle Bradford
Phone: Idle 1235/6

727/

Y
/.
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Tel: MITcham 6202
Open Daily to Callers

RS.T. VALVE MAIL ORDER CO.

211a STREATHAM ROAD, MITCHAM, SURREY.

All Valves Brand New and Fully Guaranteed — Obsolete valves a speciality.
Quotations given on any type not listed. Send S.A.E.

Special 24 Hour Exbpress Mail Order Service

AC2/PEN | ECCS5 7/6 | EY83 1216  PCC84 8- | TDDI3C UU9 76| 6AK8 716 6P28 1216 | 125)7  8I-

1216 | ECC38 126 | EYB6  7'- | PCC85 916 | 1776 | UYIN 1216 | 6ALS 4. | 6Q7 916 | 125K7  6!-
AC2/PEN ECCOl  3/- | EY9I 3. | PCC88 1206 | TH4l 2756 UY2l A5'6 | 6AMS 51| 6Q7G_ 66 | 12517  8I.
DO 21/ | ECF30 716 | EZ35 6!~ | PCC89 816 | TY86F 126 | UY4l  7/6 | 6AM6 4. 6Q7GT 8/6 | I2SN7 10/
AC/TP 29/- | ECF32 B'6 | ££40 7' | PCFBO  9!- | UID 9. | UYBS  6/6 | 6AQS 606 | 65AT , 7. | 125Q7 16l6
AC/VPI-5.7 | ECH3 2176 | EZ41  7/- | PCF82 7'-  UI2 9. VMS4B 1206 | 6AQ8  9/3 | 6SC7 816 | 14H7 10l

1S/. | ECH21 21/- | EZB0  6/- | PCF84 1216 | Ul4 9. | VP4 I5/-| 6AT6  6l- | 6SF5  10/-| 14R7  10/-
AZI  1s/- | ECH35 10 | EZ8]  6'- ‘ PCF36 12/6 | U22 8- | VP4A IS/ | 6AU6 9. | 6SG7  Tl-| 1457 16/~
AZ3I  9%6 ECH42 96 | EZ90 5. | PCLB2 9/~ | U24  21/-| VP4B 15/ 6BBG  3/- | 6SH7 6/ I9AQS 8-
835 9. | ECH3I 7/6 | EIl48 2/ | PCLB3 10f- | U25  I1/-| VRIOS/307/- | 6BA6 6l | 6517 616 | 19BG6G 15/-
cic 10/. | ECH33 8/6 | FC2 ISl | PCL84 7/~ | U26 |ov-lvmso;3o7r- 6BE6  6l.| 6SK7 _ 516 | 20DI 10/~
CBL3) 20- | ECLBO 7/6 | FC2A 17/6 | PCL3S  9/- | U3l 9/ W6l I/~ | 6BG6G I5!-| 6SL7GT 6/~ | 2002 21/~
CCH35 20- | ECL8I 10/~ | FC4 15~ | PCL86 126 | U35  17/6 | W76  S/.| 6BH6  8/- | 6SN7GT 5/6 | 20F2 1716
CL33" 12%6 | ECL32 976 | FCI3 15/ | PENA4 17/6 | U37 176 | w77  4!-| 6Bi6 6. | 6SQ7 8!8 | 20L1 2276
cyl 15/- | ECL83 1076 | FCISC 176 | PENB4 1716 | U43 816 | W8l 6. | 6BQTA 1216 | 6U4GT 10/~ | 20P1 15/«
CY3l 10/~ | ECLB6 916 | FW4/500 9'- | PEN4DD U47  FI/-| wBIM 6. 6BR7 1076 | 6USG 776 | 20P3  24!-
D77 4. | EF6 217- | FW4/300 9/- 241 | US0 7. | X4l IS/ | 6BS7 1216 | 6V6G 416 | 20P4  20!-
DAC32 9/6 | EF9 211- | GZ30 10/6 | PEN4VA | US2 4. | X6IM 10/ | 6BW6  8/- | 6V6GT 8/- | 20PS  20!-
DAF3I 576 | EF22  14/- | GZ32 106 176 | U765 716 | X65 1276 | 6BWT  5-| 6X4 476 | 25A6  8!-
DAF95 716 | EF3s 4. | GZ33 193 | PEN36C 20'- | U78 416 | X76 1216 | 6C4 316 | 6XS5G &/~ | 25L6 8r-
DCC9J 1216 | EF37 8- | GZ34 13'S | pEN45 Jo/- | U145  10/6 | X76M 1206 | 6CSGT 8/- | 6XSGT 8/6 | 25Y5 8-
DF33 976 | EF37A 8- | GZ37 193 | penaspp | U191 1376 | X78 26l | 6Cé 6/6 | 6/30L2 10'- | 25Y5G  8/-
DF9I 4’-|EF39 4/. | HABC8019/- 25/. | U251 15| X79 4079 | 6C5 1206 | 7B5 1216 | 2524  T'6
DF92  7/- | EF40 5% | HL4l 8- | jo 0“0 | U281 ISl | X8I 10/- | 6CD6G 2716 | 7B6 10/- | 2525 8/
DF9s 716 | EF4l 8/~ | HL41DD 86 Sl U2 196 | Yl 10/ | 6CHé 10/ | 787 8/6 | 25Z6 86
DF97  14/8 | EF42 10/~ | HL92  Bl6 PEN453DD [ 304 17/ | Yé3 10/- | 6D2 4. | 7CS 8/- | 275U 19716
DH63  6/- | EFS0A  3/6 | HLI33DD 200- | U329 5/~ | Z63 7'6 | 6D6 516 | 7Cé 8/6 | 30CI  9I-
DH77  7/- | EFS0E  3!- 96 | PENDD4020 ‘ U339 |3/oJ 266 10/~ | 6E5 10/- | 705  15/- 30CI5 126
DK32 11/ | EF80 5/ | HN309 2676 | 20/- | U403 K0/~ | Z77 4/~ | 6F1 10/6 | 7D6 15/~ | 30F5 10!~
DK31 &/ | Ef8s 5. | Iw4/350 10/~ | PL33  15/- | U404 10/-| Z{52  5/-| 6F6 6/9  7D8 15/~ | 30FLI 106
DK92 716  EF86 81 | IW4/500 10%- | PL36  12/6 | UBOI 1976 | OZ4 5. | 6F12 41. | THT 6/~ | 30L1 8/6
DK95 76 | EF89 9. | KT33C 8! | PL38  2i/- | UABCBO 7/- | IA7 1= | 6F13 107 | 7RT 10- | 30015 10
DL33  8'6 | EF9I 4. | KT36 1776 | PL8I 9. | UAF42 8/6 | I1C5 10r- | 6F14  10/- | 757 10/~ | 30P4 18/
DL35 10%-  EF92  4/- | KTSS 1776 | PL82 8- | UB4l  7/6  IDS 816 | 6FIS 1216 | 7Y4 6/6 [ 30P12 10/
DL9I 870 | EF95 s | KT6l 96 | PL83  7/6 | UBC4l 8/6 | ID6  10/- | 6F19  12/6 | 8D3 4. | 30PI6  9'-
DL92  &'- | EF98  10/- | KTé6  15/- | PLB4 8. | UBC8I 10/-| IHS 976 | 6F23 106 | 9BW6 12/6 | 30PI9 1716
DL93 710 | EFIB3 10'6 | KT76 10/~ | PL820 18/- | UBFBO 8/ | IL4 5/.| 6F25 1616 | 10CI 1206 | 30PLI 1176
DL94  7- | EF184 1076 | KT81 15 | PM24M 13/6 | UBF89 776 | ILNS  4/6 | 6F26  13/6 | 10C2  17/6 | 30PLI3 1176
DL9  7/6 | EK32 86 | KTW6I 8. | PX4 IS | UBL2I 20/ | INS 916 | 6F33  5/6 | I0F4  10/-| 30PL14 166
EASO  2/- | EL2  25/- | Lé3 5. | PX25  25/- | UCCB4 1176 | |RS 8- | 6H6. 2. | 10F3 1216 | 35A5  I5!-
EABCB0 5/~ | EL3 2176 | LNIS2 8. | PY3l  15/- | UCC85 7/6 | I54 8/- | 615 506 | I0F9 1246 | 35L6GT 876
EAC9I 4/~ | EL6 207- | LN309 I176 | PY32 12'6 UCF80 1216 | 1S5 516 | 615G 476 | IOLDII IS/-| 35w4  7f6
EAF42 976 | EL32 476 | LZ319 1216 | PY33 176 | UCH2I 20/- | IT4 4/. | 6J5GT  5/-| IOPI3 15/-| 3523 15/
EB34  2/6 ' EL33 10/ MKT4 1776 | PY8BD 76  UCH42 8'6 1US 59 | 617 706 | 10P14  191-| 35Z4 716
EB4I 5. | EL34  l4l. | MS4B 17/ | PYSI  7/6 | UCHBI 8/- 2P 24'9 | 6J7G_ 5/-| IID5 2316 | 3525 8!
EB9I a- | EL35 0/~ | MVS/PEN PY82  6/9 | UCLB2 976 3A4 S| 6J7GT  7/6 | 12A6 676 | 40SUA 15/
EBC3  24/- | EL37 176 PY83  8/- | UCL83 13/6 3A5 106 | 6K7 7/6 | 12AH8  9/- | 4ISTH 21/-
EBC33 4/6 | EL38 17/6 | MVS/PENB | PY38  10/- | UF4l 716 3Q4 8- 6K7G 2. | 12AT6 716 | 42 1216
EBC4l 86 | EL4l 976 | 17/6 | PY800 10/ | UF42  T/6| 3Q5 9/- | 6K7GT 76 | 12AT7  5/- | 50C5 l0/-
EBCl 10/- | EL42 916 | MU+ 9| PZ30 1S)- UF8) 71 354 6/- | 6K8 916 | 12AU6 1776 | S0CD6G 30/=
EBF3) 8- | EL8I 1276 | MX40 _I5/- | QS95/1010/- | UF8S  7/6 | 3v4 7| 6K8G  S§/-| I12AU7  5/-| S0L6 816
EBF83 8/- | ELB4 6/9 | NI8 8/- | QSt50/15 UF86  12/6 | SU4 4/- | 6KBGT 976 | 12AX7 5¢.| S3KU 1276
EBF89  8/- | EL85  10/- | N37  l4/- 10/~ | UF89  6/6 | 5v4G  7/9 | 6K25 1776 | 12BA6 716 | 7S 8/-
EBLI 21/ | EL90  &/6 | N738 2276 | R2 10- [ UL41 8| 5Y3G  S/6 ) 6L 10/- | 12BE6 m| 78 7/6
EBL2I 21/- | ELSI 4. | NI08 5/ | R3 10/- | UL44  20/- | 5Y3GT 6/6 | 6L6 716 | 12BH7 10/- | 80 9.
EBL3| 207 | EL9S  10%6 | N303 16 RI6 1796 UL46 1416 | 524G _ 916 17 jor. | 12C8 816 | gg 1716
ECC35 8. | EM80  8/6 | N339  30/- | RI? 16/- | UL34  6/6 | 5Z4GT 12/6 | ¢(1g  jor. | 125GT 4= | goas 26
ECC4) 1S | EM3I  8/s | N369 1076 R20 16~ | UL85S  7/6 A7 9l. | 12)7GT_ 86 j
ECCal §. | EMB4 516 | OD3 5. | SP4l 316 | UM3D 1076 | 6A8G 816 | SLI% 151 5\ 76T 5. | 185BT 300
ECC82 5. | EMBS 10/- | OZ4 506 | SP6l  3/6 | URIC I5'. 6ABGT 1316 | 6L34  9/6| 151(aGT 101-‘ 305 13-
ECC83 7/- | EYSI 716 | P2 - T4 IS/- | UU6 1776  6AC7  6/- | 6NTGT 976 | (2Q7GT 6/6 | 807B 5/
ECC84 8/6 | EYBl  8!6 | PABCBOi3/- | TDD4 12/6 | UUS IS/~ | 6AKS  5/- | 6P25 1016 | 125A7 8/6 | 807TA 6/

METAL RECTIFIER
RMI 776 |4Aat 23 I6ERI§22°I 12/(FC142 BREAFID. INEYY TR ISIIEOmE
* “22-s-l 2t ) OC44 ~ 6l OC74 6. OC8ID 6/
RM2 8/-  14A97 16/ I6RE 2-1-8-1 10/- OC45 7! oC75 61- 0Cs2 gl
RM3 10/« 14A10) 28/- I8RA f-1-8-1 S ocC71 5.  OC77 8-  OC8D 6-
RM4 1776 [14RA (-2-8-221/- (FC301) IBRA [-1-16-1 7' (FCI16) oCc72  8!- ocsl 6/-
RMS 1976 14RA 1-2-8-325/- (FC31) I8RA 2N-1-8-1 12/- SILICON RECTIFIERS
16RC t-}-16-1  10/- I18RD 2-2-8-1 15/ (FC124) 400 volts 350 mA ... 8/- each

SETS OF VALVES
IRS, IS5, 1T4, 354, 3v4 ..
DAF91, DF91, DK9I, DL92, DL94
DAF?6, DF9, DK96, DL96 ACT

TERMS OF BUSINESS CW.O.or C.O.D.
3/2 PACKING CHARGE ON ALL C.O.D.
ORDERS. POSTAGE 6d. per VALVE

Set of 4, 19/-
Set of 4, 19/
Set of 4, 2676
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. TECHNICAL

- TRAINING

* in radio

: television and
. electronics

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

EXAMINATION COURSES FOR:—

C. & G. Radio C. & G. Radio
and Amateurs’ Exam.
(Amateurs’ Transmitting
TV Servicing Certificate Licence) ]
®TER) R oty 10
British Institution of Radio Engineers,
C. & G, Telecom. Technician’s Cert.
Gen. Gert. of Education etc.

LEARN AS YOU BUILD

Practical Radio

Servicing Course

A basic course in radio
electronic and electrical
theory backed by thorough
practical training. You
build radio receivers,
signal generator and
multitester.

Postthis Coupon TODAY ! for] EREEISooldon

careers in Radio, and full details of other 1.C.S. Courses

P e e e =

| INTERNATIONAL CORRESPONDENCE
1 SCHOOLS

l {Dept. 171), Intertext House, Parkgate Road,
' London, S.W.II.

i Please send book on

l Name.... — Age

1 (Block Letcers. Please)

1 Address.

I Occupation = 4.63
L]

INTERNATIONAL® CORRESPONDENCE SCHOOLS

MIGRO-AMPLIFIER

SMALLEST OF
ITS TYPE IN
THE WORLD

*

Out-performs
. amplifiers 20
| times as large.

*

. Overall size:
g %Il X %i X il'”

ACTUAL siZe  28/634'%

1) Power gain—60dB (1,000,000 times).

2) Frequency response 30 c/s to 50 kc/s + | dB.
3) Works on any voltage from 13 to 9 V.

4) Drives any earpiece or small loudspeaker.

5) Simple to build with ordinary tools.

6) Uses Micro-Alloy transistors throughout.

7) Free applications data gives circuits for using
micro-amp. in micro-radios, transmitters,etc.

MICRO-ALLOY
TRANSISTORS

MATI00 7/9 MATIO0I 8/6
MATI20 719 MATI2] 86
Easily the best for all A.F., R.F. and V.H.F.
applications.

Extremely high gains, typical betas of 150,
Cut-off frequencies of 120 Mc/s.

* k% %

Gold plated for protection and soldering.

SEND FOR COMPLETE BOOK ON MATS

“22 TESTED CIRCUITS USING
MICRO-ALLOY TRANSISTORS”

onLY 5/9 including postage.

This book includes new circuits for amplifiers,
transmitters, micro-radios, F.M. tuners, etc.

All mvail orders and callers to:—

SINCLAIR  RADIONICS

TRADE ENQUIRIES INVITED
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BREAKTHROUGH

* IN SIZE
% DESIGN
+ PERFORMANCE
% QUALITY
+ VALUE

THE

SINCLAIR
SLIMLINE

The Sinclair Slimline is the smallest
receiver of them all, only 22 x 12 x 2in,
Yet it far surpasses in performance
sets many times as large.
Using only its internal ferrite rod aerial, it
will receive all stations on the medium
wave band including Home, Light, Third, Luxembourg and dozens of continental
transmissions.

The case is in deep royal biue with gold lettering and the calibrated dial is in gold on
white. Both were designed by a professional artist.

The earpiece provided gives superb reproduction free from noise or distortion and
the volume is sufficient even for use in a car.

The receiver uses a completely new reflex circuit developed by engineers at
Sinclair Radionics Ltd. All the components used are brand new and MICRO-ALLOY
TRANSISTORS are employed throughout. The result is a radio with the sensitivity
and selectivity of a good superhet but with no alignment problems,

The components are mounted on a printed circuit board, and clear, detailed
instructions are provided. Assembly is perfectly straightforward and simple even for
a beginner, yet the brilliant performance will more than satisfy the expert.

TOTAL COST

69, HISTON Rd. .
LIRITED CAMBRIDGE fl_g_/fmlpfm

TEL. CAMBRIDGE 53965
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WEYRAD

6-TRANSISTOR 2-WAVE SUPERHET RECEIVER
MODIFICATIONS NOW AVAILABLE FOR 500mW OUTPUT

ROD AERIAL—RA2W

6in. long, 38 in. diameter, connections to tags

on Coils. For 208pF tuning capacnty Complcte

with Car Aerial Coil ... - 12/6
OSCILLATOR COIL—P50/1AC

M.W. covered with 176pF tuning capoc:ty, L.Ww.

by extra padder ... 5/4

1.F. TRANSFORMERS

1st and 2nd Stage—P50/2CC .. . 5/17
(2 reauired)

3rd Stage—P50/3CC : 6/-

DRIVER TRANSFORMER—LFDT4 9/6
OUTPUT TRANSFORMER—OPTI1 s ... 10/8
PRINTED CIRCUIT—PCAI 9/6

In response to many requests we have redesigned the output stages to give 500mW and to enable

a standard 3 ohm Speaker to be used. Full details of the simple changes are given on a separate
leatlet available on receipt of stamp.

CONSTRUCTORS BOOKLET WITH FULL DETAILS L 2/-
TRANSISTOR A.F. AMPLIFIER TYPE AF.1—LOW IMPEDANCE INPUT 3- TRANSISTOR 500mW
QUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL .. 63/6

WEYMOUTH RADIO MANUFACTURING CO., LTD
REGENT FACTORY, SCHOOL STREET,
WEYMOUTH, DORSET

Gt b RADIO and ELEGTRONICS

g eand Edited by J. H. Reyner, B.Sc. D.I.C., M.L.E.E.

Electrical
Engineering Student and specialist alike need a book which will give them the funda-

Transformers and mental applications of radio and electronics in an easily digestible
Chokes form, and this book has been produced with that nced in mind. In these

Valves and two well-illustrated volumes a team of electronics experts show you
Transistors the theories and techniques, the methods and materials of this exacting

Sound science, from Acoustics to X-rays. You cannot hope to keep all of
Reproduction radio and electronics in your head, but you can keep Radio and Electronics

Cathode Ray on your bookshelf as a constant source of information and advice.
Oscillograph

Transmission and This most important book can [~ ™ ™ APPLICATION FORM == == ==
Modulation

Electromedicine

Transmitters and
Aerials

Electronics in
Industry

Radio Receivers

Navigational
Equipment

Television

Interference and
Suppression

Radar

he yours for a few small
monthly payments under the
New Era scheme. If you are
interested in it, why not send
us this application form?
We shall then send you a
broclune giving further de-
tails and explaining our free
inspection offer, which lets
you look through the hook in
your own time before you de-
cide whether you want it.
Ir’s easy—and there’s no
obligation to buy..

I To New Era Publishing Co. (Dept. N.4),
I 45 New Oxford Street, London, W.C.I.

I

I
1 Please send me further details of ]
I ‘Radio and Electronics’ }
I Name . I
[} (BLOCK LETTERS PLEASE) I
I Address '
! I
1 —— 1
1 |
I . !
' Date: e Age (if under 21)ce.cceenen. I

ol

www americanradiohistorv com


www.americanradiohistory.com

April, 1963

PRACTICAL WIRELESS

1069

INTRODUCING THE R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER

A MULTI-PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT

FOR VOCAL AND

INSTRUMENTALIST GROUPS

Eminently suitable for bass guitar and all other musical instruments

* lmm;mr.llln" (wo 12in, heavy duty 25

with 2 diamet *h coils, Dt

of am
sSens.

conneetion of up to four inztrioment

L S R

39: Gns.

itier at frequencies down to 25 ¢ ns
ive tweeter anit reproduaces treqgue

nade cabinet of convenient size 24 X
covering in two contrasting tones of Vyniie,

. 10 3 ¢.p.s. A.C. mains operation,
Four jack suckt-t inputs and two independent vol,

walt iigh flux (17,000 lines) joudspenhers
ed for efliciently handling full outpnt

s from 3,000 e.p.s, up to 17,00 e.p.s.
23 X $din. has an exceptionally

1 ~eontrols for simullaneous
pick-ups or microphones,

te bass and treble controls providing more than adequate “Boost” or

VEL frequency response throughout the andible range,
SUPLERIOR TO UNITS AT TWICE THE COST.

Send S.ALL, for lealtet.
OR DEPOSIT of £4.3. 0 'llld 12
pavments of £3.9.11. C i

monthly
arr, 13/6.

R.S.C. JUNIOR GUITAR AMPLIFIER
5-watt high quality output. Separate bass
and ireble '‘cut” and ‘‘boost” controls.
Sensitivity 15 m.v. Two high impedance
inputs. 10in. ioudspeaker. ~Handsome.
strongly made cabinet (size 14 x 14 x Tin.
approx,) hinished in attractive and durable
polychrome. 200-250 A.C. mains operation.
£8 19 6 Or DEPOSIT £1 and 9 monthly
=499 pavments of £1. Carr. 7/6.
LINE AR

TREMOLO/PREAMI. UNIT
Designed for introducing the Tremolo effect
to any amplifier which is fitted with a
reserve power supply point tor smoothed
H.T. and 8.3 v. A.C. L.T. This applies to
practically all’ ampl)ﬁers of our manufac-
ture, and to those of several other manu-
facturers. The unit plugs into power supply
801!1!: and any nput socket ol amplifier.
ontrols are Speed (frequency of interrup-
tions), Depth (for heavy or light effect).
Volume and Switch. Three sockets are lor
two inputs and Foot Swmch 4 Gns
.

LEICESTER “Nov"

O PEN
Mullard 0C7 1431‘).

TRANSISTOR \Al I

XA112 3/9. \Bll3 3/9 XB104 3/9 hClOlA.
3/9. Postage 6d. tor up to 3 ‘Transistors

D:C. SUPPLY KIT. 12 v. 1 a. consisting
of a partially drilled metal case. mains
trans., F.W. Bridge Rectifier, 2tuseholders
and {uses. Change birection switch, vari-
able Speed regulator and circuit. For
200-250 v. A.C. mains. Suitabte tor Electric
Trains. Limited numberavailable at 29/11

LENTUM RECTIFIERS
DG 4

RI E v. 2 amp 14/9
.. 3/11 24v. 20 amp. 89/9
6/11 H.T. TYPES H.W.
9/9 150 v. 40 mA 3/9
12/3 250 v. 50 mA 3/11
15/3 250 v. 60 mA 4/11
26/9 250 v. 80 mA 5/11
15a 35/9 250 v. 250 mA .. 11/9
(U\Y’l‘\(‘l‘ COBLYD, 250 v. 75 mA, P.W.
(Bridge), 10/11. 250 50 mA, F.W.

(Bridge). 8/11, H.W, 250 v. 60 mA. 511,

| INEAR  TAPE PRE- \\ll‘lllll<l€
Type LP/A.Switched Negative r
equalisation Positions for Re¢ md I
3Fin.. Tiin, and P 3 <
ing Level Indicator, ened prinwr-
ily as the link between a Coltaro Tape
I’run;vrmlm amd a high fdelity mnh-
fer, but saitable rape
Deck. Only 4 #ns, icatlet.

R.S.C. SENIOR Guitar Amplitier
10 watt high-fidelity push-pull output. I
Separate bass and treble

cut” and “‘boost’ con-
trols. Twin separateiy
controlled inputs o that
two instruments or {3
rmike’” and pick-up can
be used at the same time.
T'wo loudspeakers are
incorporated,a12in. high
flux 14 watt bass unit,
and a 6 x din. elliptical
for treble. Cabinet is well

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

oniy 15 Gns 3™
Send S.A.E. lor leaflet.
Or DEPOSIT 34/9 and

nine monthly pavments of 34/9

LARGE

RIZX COVERED
SPEAKER CABINI . Heavy block-
board construction. Very attractive two
tone covering ot Rexine and Vynair. Size
30 x 21 x 16in. cut tor 15im, or 18in. speaker
ortor Lwo 12in. 11 gns. or Deposit 25/9 and
nine monthly payments 25/9. Size 30 x 30
X 16in. cut for 18in. or 18in. speaker 13 gns.
or Deposit 30/4 and nine monthly pay-
ments. 30/4. Suitable speakers available.

EX. GOVT. SELENiIUM /
RECTIFIERS I2v IS AMP19 g
(BRIDGE) F.W. ONLY

NG GRAM. AAIPLITIER KIF, 3

watts output. Negative teedback. Controls
Vol. Tone and Switch. Mains ovperation
200-250 v. A.C. Fully isolated chassis.
Circuit, etc., supplied. Oniyv 39/9, Carr. 3/9.
HEFE 10 WATT AMPLEFIERS
Brand new. Manufacturer’s discontinued
line. Fitted latest Mullard valves. Dual
inputs lor “mike” and gram.. etc. Bass
and Treble Controis. High sensitivity and
quality. FOutput for 3 ogm or 15 ohm
speaker. For 230-250 v. A.C.
Carriage 4/6. Only £7'19'9
THE SKYTOUR T.R.F. RECEIVER
A design of a 3 valve Iong and mediam
wave 200-250 v. A.C. Mains receiver with
selenium lecuﬁer High zain H.F. stage
d low distortion detector. Valve line-up
6}\1. SP61, 6V6G. Selectivity and quality
excellent. Simple to construct. Point-to-
Point wiring diagrams, instructions and
parts list. 1/8. maximum building cosis
£4.19.6. inc. attras ive Walnut veneered
t

A1n.
I1E . CABY M1, Sensiti-
vity 2000 ohms per volt. A.C. and D.C

R.S.C. SUPER HI-IT 15-walt
An exceptionally efficient high fidelity
Gultar Amplifier incorporating a heavy
20-watt speaker with excellent
trequency response. Individual
bass and treble comrols glve
ample ‘‘boost” and . Two
high impedance jack eocket. in-
puts are separatelv controlled.
it required one or two additional
inputs can be provided at a cost
o1 7/6 per extra socket.
Cabinet is ol substantial con-
struction and attractively fin-
3 1shed in _two tones of poly-
<E= chrome. Sizeapprox.20x8x10in.
et Operation from 200-250 v. 50 ¢.p.s.
.C. mains. Please do not com-
pare this Unit with others of
“similar rating until you have
fienrd (he diverence,
Send S.A.E. tor leaflet,

22 G S OrDeposit51/6and nine month-
I ns. ly pavments of 51/8. Carr. 12/6
l Ex.,  GOVERNMENT  ACCUMULA-
| TORS, 8178 70 X 4 X 2in., 2v. 16 A.H. brand

new. 6/9 each, 3 tor 15/6.

Lx. GOV, SMOOTHING CHORES,
200 mA, 3-5 H, 50 ohms, Parmeko 8/0:
100 mA, 5 H. 10 ohms 3/11:
10 H, 50 ohms 9/9 80 mA, 20 H, 900
5/9: 12}) H, 1

50 H 3
ohms 6/9: 60 mA, 5-10 H, 250 ohms 2/11.
18/11

COMPLETE POWER PACK KI'T,
CorN tiny of Mans Trans.. Metal Recti-

s and circuit, For 200-260 v. A.C.
Outruts 256v. 6UINA, 6.3v. 2a,

R.S.Co POVWER PACK. 39/9. Louvred
metal case only 8 x 5!
enamelled. For 200-250v.
Output at 4 pin plug and socket 250 v.
60 mA, fully smoothed and 6.3v. 2a. Suit-
ahle for power requirements ol almost
any Pre-amp or Radio Tuner.

BR.S.C. BABY ALARM or INTER-
COMM. KI'T. Comblete set o) parts with
dragrams, etc. Housed in two polished
walnut fnished cabinets o! pleasing

High sensitivity. For 200-250v.
A.C. mains. Fully isolated. Controllable
at both units. An Intercomm. of this class
would normally cost £20-£30. Only 79/6,
carr, 5/- or assembled ready tor use £5.15.0

54/-, A.i0. Basic Mecter sensitivity 158
/ micro-amps A.C. and D.C. ranges £4,17.6.
NIU B.20. Sensitivity up to 10,000 ohms per
KILLTII 1ERS. (*:N.'ll volt A.C. and D.C. £6.10.0.
R s C {Manchester) MAIL ORDERS to 5§ County Arcade, Leeds |. Terms: C.W.O. or C.O.D. No C.0.D, under £1.
O=/ON A Ltd. Postage 2/9 extra under £2. 4'6 extra under £5. Trade Supplied. S.A.E. with all enquiries please.
LEICESTER: BIRMINGHAM:  SHEFFIELD: HULL: LIVERPOOL : BRADFORD: MANCHESTESR : LEEDS:
32 High St. | & Gt. Western | 13 Exchange St. | 51 Savile 73 Dale St, 56 Morley St. ’ ?-10 Trown St. £.7 County
Arcade Castle Market , Hull Liverpool 2 (above Alhambra {Market St.) (Mecca) Arcade
Birmingham Bldgs. Sheffield | Theatre) Bradford | Manchester 2 Briggate, Leeds
No half-day Half-day Thursday Half-day Wednesday | Ko half-day tal-day Wed.
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Manch
R.5.C, (Mergpester)

MAIL. ORDERS to 5 County Arcade, lLeeds I.

Terms: C.W.0. or C.O.D. No C.O0.D. under £Ii.
Postage 2!9 extra under £2. 416 extra under £5. Trade Supplied. S.A.E. with all enquiries please.

LEICESTER: BIRMINGHAM:  SHEFFIELD: HULL: LIVERPOOL: BRADFOARD: MANCHESTER: LEEDS:
32 High St. | 6 Gt. Western | 13 Exchange St. | 51 Savile 73 Dale St. 56 Morley St. 8-10 Brown St. 5-7 County
Arcade Castle Market | St., Hull Liverpool 2 (above Alhambra (Market St.) (Mecca) Arcade
(Opp Snow Hill! Bldgs. Sheffield | Theatre) Bradford: Manchester 2 Briggate, Leeds.
Sta)No half-day!| Half-day Thursday Half-day Wednesday No half-day Haif-day Wed
I".3. SPEARKERS. 10in, W.B. ‘“‘Stentor 25 AT t
SENSATIONAL STEREO OFFER | izn"3or i5 onms tvpe HF i0i2 10 watts, | 12 10 WATT IIGH  QUALITY

A complete set of parts to

consiree a " Food "ananity (4 Gns.)
Stereo amplifier with an undistorted
output total 6 watts. For A.C. mains in-
put of 200-250 v. Including pair matched
6in. speakers. Sensitivity 130 m.v,
Ganged Vol. and Tone Controls. Preset
balance control. Full instructions and
wiring dlagrams supplied. Stereo Pick-
up Head 19/8 extra with above only.

R.S.C. 30-WATT ULTRA LINEAR
HIGH FIDELITY AMPLIFIER AlQ

A highly sensitive Push-Pull high output
unit with self-contained Pre-amp. Tone
Control Stages. Certified performance
figures compare equally with most ex-
ensive amplifiers availab’®. Hum level
0 db down. Frequency response +3 db.
30- cl/s. A speclally designed
sectionally wound ultra linear output
transformer is used with output
valves. All components are chosen for
retlability, Six valves are used EF86.
EF88, ECC83, 807, B07, GZ34, Beparate
Bass and Trebie Controls are provided,
Minimum input required for full output
ig only 12 millivolts 80 that ANY KIND
OF MICROPHONE OR PICK-UP IS
. The unit is designed for
SCHOOLS, THEATRES,
E HALLS or OUTDOOR FUNC-
etc. For use with Electronic
STRING EBASS,
te. standard rlong-playing records.
OUTPUT SOCKET PROVIDES L.T, and
HT. for a RADIO FEEDER UNIT.
An extra Input with assoclated vol.
control Is provided so that two separate
inputs such as Gram. and “‘Mike’’ can be
mixed. Amplifier operates on 200-250 v
50 ¢/s. A.C. Mains and has output ror
3 and 15 ohm speakers. Complete Kit of
parts with fuitly punched
I I Gns. Cchassis and point-to-point
* wiring diagrams and in-
Carr. 10/- structions. If required
perforated cover with car-
rying handles can be supplied for 18/8.
The amplifier can be supplied. factory
built wlt.h EL34 output valves and 12
months guarantee. for 14 gns.
TERMS: DEPOSIT 33/9 and 9 monthly
payments of 33/9.
Suitable microphones and
available at competitive prices.

speakers

WE STOCK ARMSTRONG, DULCI
AND JASON EQUIPMENT
GOODMANS AND W.B,

SPEAKERS
GARRARD AND GOLDRING T/TABLES

SUPERHET FEEDER UNIT. Design of
a high quality Radio Tuner (speclally
suttable for use with our Amplifiers).
Delayed A.V./C. Controls are Tuning,
W/Ch. and Vol. Only 250 v. 15 mA. H.T. and
L.T. of 6.3 v. 1 amp. required from ampli-
fler. Size approx. X6 x Tin. high Simple
aligfnment procedure. Point-to-Point
wiring diagrams, instructions and priced
parts list with Illustrations. 2/6. Total
building cost £4.15.0. S.A.E. for leaflet.

hi-fidelity type. Recommended for use
with our All plifier, £4.7.8. 12in. R.A.
3 ohms 10 watts (12.000 lines). 58/6.

'1“ EE’IERG. Plessey 30 19/9. 150 25/9.
Jason I"MTI V.H.F./F. M Radlo Tuner de-
sign, Tota; costs of parts including valves
Tuning dial, Escutcheon. etc.. £6.19.9.
Other Jason ‘equlpment in stock.

LINEAR Li5 \IIVI ATURE /5 WATT
QUALITY AMPLIFIER. Suitable for
any record playing unit. and most micro-

1n wainut veneered
cabinet. Gauss
12.000 lines. Speech
cotl 3 ohms or 16
ohms. Only £4.19.6
Carr. 5/-. Terms:
é)eposn 11/3 and

(AIII'\I’I\ Slze
18 x 18 x 10in. Finish as above. Terms:

Phornes. Negatlve feed-back 12 db. Sep- | Deposit 17/8 and § monthly payments of
ar:lte %zsoud %reble é!ogltré)]?. on:; 174/9 7.19.8. Carr. 8/6.
mains 200-250 v. 50 c/s. Output for 2- .
o o ML Y o e 2200 & 1151‘11"501»;;‘““)?1'&'}*1'@'s(e"r‘x's‘mlv\e
ELgd. Size only 7-5-5iin; hi€h. | yni¢in rexine covered acoustically lined
Guaranteed 12 months. Only £5.19.6. cabinet. Deposit £3.7.6
Send S:A.E. for loaflet. Terms: Deposlt | and 13- monthiy payments 9 Gns.
22/6 and 5 monthly payments of 22/6. of £2.10. ; Cacr. 15/-
RSC 4-5 WATT A5 HIGH-GAIN AMPLIFIER
A lighiv-sensitive 4-vxllv(- quality ambilifier for the
home, small ctub, ete. Oniy millivelts input is re-

sed.

quired for full output so that it is suitable for nse with
the jatest high fidelity plck-up heads, in additlon to
all other types of pick-ups and practleally all *mikes”,
separate Bass and Treble Controls are provided.
give fult long-playving record equalisation. Hum level is
slgible being slwdh. down 13 dh. of Negative tecdback
or v,

These

25 mA. and L.T. or 6.3 v, 1.5 a. i8

1 lable for the supply of a Radio Feeder Unit, or
Tape-Deck pre-amplitier, For A.C. malns input of 200-

230-2530 v. 50 ¢/s. Output for 2-3 ohm speaker. Chassis is not allve. Kit is comblete
in every detail and includes fully puncehed chassis(with baseplate) withBlue hammer

finish and point-to-point wiring diagrams and imstructions.

Exeeptional value at

only £4.15.0, or assembled ready for use 25/- extra. Pius 3/ carr., orjdenosit 22/6 and
5 monthly payments of 22/8 for asscmhled unit.

NOWwW

oNow ") EICESTER

AUDIOTRINE HIGH FIDELITY REPRODUCERS

THE DUO/10. Consisting of 2 12in. 12,000
line Speaker with heavy four layer voice
coil, the Audiotrine cross-over unit. and a
4in. Diameter Tweeter Unit incorporated
in the extremely attractive Audiotrine
Senlor Corner Console Cabinet as des-
cribed below. Matching impedance 15
ohms. Power handling 10 watts nominal,

14 watts peak. Frequency 12 Gns

range 40-18.000 ¢.p.s. Deposit - d
27/9 and nine monthly payments oi 27/9.

THE DUO/. Incorporating a 12in. High
Flux 20 watt Speaker with 2in. Diameter
Speech Coil. (Total Flux 160.000 lines). the
Audiotrine, cross-over unit. and a highly
sensitive Tweeter unit, in the Audiotrine
Senior Corner Console Cabinet. Matching
impedance 15 ohms. Peak Power Qutput
%g gvoaat.ts Freguenci{ range 30- N
¢.p.8. Deposit 33/9 and

nine monthly payments 33/9. 14 Gns'
l(.SC .IU\N)R HI-FI RFI'RODU(,FI(
The very iatest Goodmans Axiette 8
High Fidelity ioudspeaker (retalling at
approx. 5Gns.) fitted in a specilally design-
ed Bass Reflex cabinet size 12in. x 18in, x 10
in. Acoustically lined and ported and fin-
ished in polished walnut veneer. Matching
impedance 15 ohms.

quency range 40-15, 000 c. p s

Power handling 6 watts £7'1 9'6
nominal. Ideal for Stereo.

Limited number. Carr. 4/6

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all-dry battery e
ellminator Size 5 x 44 x r-—

approx. Completely replaces
battery supplving 1.4 v. and
90 v. where A.C. mains 200-250
v.50¢/s {s available. Suitable
for att battery portahie
recetvers reauiring 1.4 and
%0 v. This includes low con-
sumption types. Complete
kit with dfagrams. 39/9, or
ready to use. 468/6.

Type BM2. Size 8 x 5) x 2}in.
Supplies 120 v. 90 v. and 80 v.,
40mA. and2v.0.4a. to l amp,
tully smoothed. Therehy
completely repiaecing hoth
H.T. hatleries and L. T, 2 v.
aceumulators when eon-
neeted ln A.C. mains supoly
200-2 50 cfs. SUITARLIS
FOR \| L BATTERY RE-
CEIVERS normally using
v. accumulators. Complete
kit of parts with diagrams and instruc-
tions. 49/9, or ready for use. 58/8.

S.C. BASS REFLEX CABINETS,
lUl\l()K MODLEL. Specially designed
for W.B. HF1012 Speaker. but suitable for
any good quality 10in. speaker. Acousti-
cally lined and ported. Polished walnut
veneer finish, Size 18 x 12 x 10in. Hand-
some appearance. Ensure superb repro-
duction for only £3.19.6.

STANDARD MODEL. As above but for
12in. speakers. Size 20 x 16 x 13in. For
vertical or horizontal use. £5.19.6. Suit-
abtle rle(lgs with brass ferrules, 19/8 per
set of 4.

R.S.C. CORNER CONSOLE CABINETS
Polished walnut
veneer finish. leas-

ing design. JUNIOR
MODEL. Size 20x 11
X 8in. for 8 x 5in. or
10 x 6in, speakers,
£2.8.9. STA
DARD “()DLL.

Size 27 x 18
121n for B or 101n.

eakers, £4.11.9.

ENTOIR MODhL
Size 30 x 20 x 15in.
for 12in. Speaken
Suitable  Speaker
systems below
Only 7 gns.

AUDIOTRINE HI-FI SPEAKER R SYS-
TEMS. Consisting of matched 12in.

12.000 line, 15 ochm high quality Speaker;
cross-over unit (consisting of choke.
condenser. etc.)and Tweeter. The smooth’
response and exterided frequency range.
ensure surprisingly realistic reproducnon
Standard 10 watt rating £4.19.9. Carr. 5/-.
7 gns. Carr. 7/6.

Or Senlor 15 watt,
A UDIGTRINE.

181n Beautlful
walnut venee-
red finish. Ele-
gant contem-
pory design.
Robust con-
struction.
Uncut remov-
able bs,sebnnrn
Depth abow

baseboard 55 . Carr, 15/- &

Terms: Dep. 28/9, andSmth]v pymts 29/9.

Onlv 12} gns,
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AUDIOTRON HI-FI TAPE RECORDER KIT

REALISM AT INCREDIBLY LOW COST, CAN BE ASSEMBLED IN AN HOUR

SR MS. Deposit £2.13.9 and 12 monthly payments ol 44/-,

1 GNS,
252 Can

Incorporating the latest Collaro Studio Tape Transcriptor. The Audiotrine High Quality Tape
Amplifier with negative feedback equalisation tor each of 3 speeds. High Flux P.M. Speaker, empLy
Tape Spool, a Reel of Best Quality Tape and a Handsome Portable carrying Cabinet with latest
attractive two-tone polychrome finish, size 14} x 15 x 8bin. high. and circuit. Total cost if purchased
individually approximately £40. Performance equal to units in the £60-£80 class. S.A.E. lor leaflets,
Cash price if settled in 3 months.

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE Al1

PUSH-PULL ULTRA LINEAR
OUTPUT “BUILT-IN” TONE
CONTROL PRE-AMP STAGES

Two input sockets with associated controls k-
allow mixing ol ‘‘'mike’ and gram., as in A.10.
High sensitivity. Includes 5 valves, ECCS83,
hCCHf} EL84, EL84, EZ81. High Quality sec-
tionally wound outbut transiormer specially
designed for Ultra Linear operation and reli-
able small condensers ol current manufac-
tuze. INDIVIDUAL CONTROQLS FOR BASS
AND TREBLE “Litt” and “Cut”, Frequency
response + 3 D.B. 30-30.000 ¢/s. Six negative
teedback loops. Hum level 60 D.B. down. ONLY
23 millivolts INPUT reguired for FULL OUTPUT. Suitable for use with all makes and
types of Pick-ups and microphoues Comparable with the very best designs. For STAN-
l NG P l N(x l{I'LOl(Ds. For MUSICAL INSTRUMENTS such as
RS,

SOCK h plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a
l( -\l)l() FEL nl IR UNI'T. Size approx. 12-9-7in. For A.C. mains 200-250 v. 50 ¢.p.s. Qutput
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis 1s fully punched. Full
instructions and point-to-point wiring diagrams supplied. Only 8 Gns Carr.
(Or factory built 51/- extra.) ) \=JUkn
If required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 8 monthly payments of 24/9, Send
jor illustrated leaflet detailing Ready-to-assemble Cabinets. Speaker. Mlcro-
with cash and credit terms.

B.S.R. MONARDECK TAPEDECKS,. Speed 31in. per sec. With high quality recording
heads, £6.19.6. Carr. 5/-. Cabinets to take Deck and amplifier 39/6.

R.8.C, TRANSISTORISED GRAM, AMPLIFIER. Output 1 watt. for 3 ohm speaker.
Transistors Mullard OC71, OC81D, OC81, OC81. Fitted Vol. Control with switch. Assem-
bled and tested. Suitable for any normal crystal pick-up, Only 59/9.

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

A complete set of parts tor the construction of a stereo-
rhonic amplifier giving 5 watts high quality output on
each channel (total 10 watts). Sensitivity is 50 milli-
volts. suitable tor all crystal stereo heads. Ganged
Bass and Trehle Control give equal variation ot “'lift'
and ‘‘cut’’. Provision is made_ lor use as straight
(monaural) 10-watt amplifier. Valve line-up ECC83,
ECCB83, EL84, EL.84, EZ81, Outputs tor 2- aohm speakers
Point-to-Point wiring diagrams and in- 8 Gns
structions supplied. Send S.A.E. tor leafiet. o
Full constructional details and price list 2/6. Carr. 10/-,

Kit can be supplied assembled ready to use for 59/6 extra.

i
:ﬁ\,\& i

S.AE.
phones, etc..

ONLY 3
PAIKS OF

s f{ ‘m

lAL NOTE. The Tape Decks we
supply are latest models. Where cus-
tomers already have a Deck or wish to
use one of those being offered cheaply we
can supply Kit less Deck at 13 &ns. carr.
10/-. Or deposit 2 gns. and 12 monthly
payments 23/9. Also if required we can
SupPly in lieu of portable cabinet and
7 % 4in, speaker the Equipment Cabinet
illustrated at foot of opp. page and a high
fiux 8} x 5§in. speaker for 8} gns. extra

1t1-FI CRYSTAL PICK-UP HEADS.
(Cartridges.) Acos Standard replacement
for Garrard, B.S.R. and Collaro. 19/9.
Acos Stereo- Monaural 49/9.
Stereo-Monaural 59/6. B.S.R. Stel
BRADMATIC RI;(()RI)I\(: HEAI)S
High Impedance Record/Playback 22/~
Low Impedance Erase. 12/6.

PICK-UP ARMS. Complete and with
latest Acos/hi-fi Turnover Cartridge 29/11.
CRYSTAL MICROPHONES. Hand type
NP110 14/9, R.T.C. 18/9. Acos Mic 40 25/9,
Acos Mic 45 29/9, Stick type Acos 39-1
39/9, BM3 with neck band and heavy table
stand 59/9. Lapel type 35/9.

COLLARO JUNIOR 4-speed Single
Player Unit and Crystal Pick-up with hi-fi
Turnover head. Only £3.19.6.

R.S.R. UA144-sp'd AUTO-CHANGERS
with hi-fi turnover head. £6.19.6. Carr. 4/6.
GARRARD AUTO-SLIM 4-SPEED
AUTO-CHANGER with_high fidelity
pick-up. Latest model. For 200-250 v,
A,C. mains. £7.19.8. Carr. 5/6.
GARRARD 6 I

LUXE 4-SPEED AUTO-CHLANGERS.
Turnover GC8 head, tor 200-250 v. A.C.
mains, 11 ¥ns. Carr. 4/6.

GL3A MINIATURE 2-3 WATT GRAM
AMPLIFILER. For use with any single
or auto-change unit. OutpuL for 2-3 ohm
speaker. For 200-250 v, A.C. mains. Size
111 x 2% x 2}in. Com.rols Vol. and Tone
with switch. Only 59/6.

LM DE-

R.S.C. BATTERY CHARGING EQUIPMENT

DUTY CIHHARGLER KIT
6 amps. variable output.
Mamﬁs‘ Transformer

HEAVY

Assembled 4-5 amps.
gz v, 611

ASSEMBLED
V. 6/12 v, 2 amps,
Fitted Ammeter

All for A.C. Mains 200-250v., 50 ¢/s.
Guaranteed 12 months.
BATTERY CHARGER KITS

Consisting of Mains Transs
former. F.W. Bridge, Metal

30-250 (Bridre) Fitted Ammeter and . i
Selenlum _ Rectifier:  Ammeter, variable = charge rate %{&g f:}.‘g%“%; ?::J,!ﬁe%uzglsl ver;y&lszt:ggl‘sjt;gl
Variable Charge Rate Selector selector. Also selector | 19" v, Lgyvred | Grommets, panels, Heavy Duty
Panels, Plugs, Fuses, Fuseholder plug for 6 v. or 12 V.| pyarar case fin- | Clips. clrcuit. Carr. 3/6 extra.
and cireuit, 59/9. Carr. 4/6. charging, Louvred steel | jsped attractive | 6v. oF 12v. 1 &MP .......... /
CHARGER KIT, 12v. 14 AMP or case with stoved blue|hammer blue. | As above. with Ammeter 28/9
24v. 7amp. Consisting of mains trans. hammer& finished. Fused | pysed, ready for | 6 v. 2 ai 9/9
200-230-250 v. F.W. (Bridge) selenium and ready tor use 69/9 use with malns | 6v.or it 2am s 25/9
Rectifier. F Ammeter, Fuses. vari- with mains and &nd output leads | 6 v. or 12 v. 2 amps. inciu-
able Resistor and Circuit, Only ety Il)eadSiCarr. 5"& Carr, | 8ive of Ammeter.. 35/9
6 gns. Carr. 15/-. Please state if 12v. 4 erms: Deposit 13/31%"3 49/9 3/6 | 6v.orl2v.damps . . 45/9
or 24v. kit required. bmonthly payments 13/ ou P16 v, or 12 v. 4 amps. with
6/12 3a., all facilities | 6/12v.1amp.27/9 | Ammeter and variable charge
SOLDERING TRONS. 230-250 v. 30 as above. Only 54/9. carr. 3/9 Less meter. rate SeIeCtor ..o, e, uvure. . 52/9
watts, First quality. For Radio | ANSEMBLED I2V. 10 Amp with variable charge rate adjust- | CHARGER AMMETE
work, 19/9. Spare elements and bits | ment, ammeter and strong louvred. stove enamelled case. [ 0-1.5 a., 0-3 a.,
available. Readv for use, Only 7 gn<. Carr. 10/~ or in Kit Form 5 &ns. | 0-25 a., 0-60 a.. §/9.

R S C MAINS TRANSFORMERS (( [vill{l.{\r[-]l)

Interleaved and Impregnated. Prim- FULLY SHROUDED (continued)—
209-230-250 v ¢ screcned 425-0-425v. 200mA, 6.3v. 4a, C.T. 5v. Ja 55/~
HROUDED DROP IROUGH 4a, C.T., 6.3v.

420-0 425v. 200m‘\ 6.3v.
3a

T0mA. 6.9v. 2a O-a—G 3v. Za 719 . C.T.. 5v. 59/9

80mA, b . 2a . 18/9 450 0-450v, 250mA, 6.3v. 48, C. T. 5v. 3a 69/9

. 100mA. 6.3v. 2a bSV la .. 21/9 OUTPUT TRANSFORMERS

. 100mA, 6.3v. 3.5a, C.T. /9 deveb Ban,ely Pentode 66 : 1 for

. 100mA. 6.3v, 4a, 0-3-6.3v. 3a 25/9 33 op .. 4/8

. 130mA. 6.3v. 4a, 6.3v, 1a. lor Small Pentode 50000 to30 .. .. 4/6

Mullard 510 Amplifler. . 9/9 Small Pentode 7/8,0000 to 3Q .. 48

300-0-300v. 100mA, 6.3v. 4a. 0-5-6.3v. 34 26/9 Standard Pentode 5.000Q to 3Q .. 5/9
356-0-350v. 100mA, 6.3v, 4a, 0-5-6.3v. 3a 26/9 Standard Pentode 7.000Q to 3Q .. 519
350-0-350v. 150mA, 6.3v. 4a, 0-5-6.3v. 3a 29/9 10,0000 to 30 .. 519
425-0-425v, 200m A, 6.3v 4a, 5v. 3a 49/9 Push-Pull 8 watts, EL84, or 6V6 to
FULLY SHROUDED 1 I‘Rl(.ll T 30 or matched to 15Q 9/9

Puqh Pull 10-12 wabta to match 6V6
r EL84 to3-5-8or1 9/9
Followlng types for 8 and 156 speakers:
Push-Pull 10-12 watts 6V6 or EL84 .. 18/9
Push-Pull 15-18 watts, 618, KT66 /9
Push-Pull Mullnrd 510 Ultra Linear.. 28/9

sectional ly
. 49/9

250-0-250v, 60m A, 6. Sv. 2a, 0-5-6.3v.

Midget type 24-3-31 5 /11
250-0-250v. 100mA. 6. 8v , 0-5-6.3v. 34, 2719
. 100mA, 6.3v. 4a, 5v. 3a 2711
300-0-300v. 130mA. 6.3v. 4a, C,T. 6.3v.

la, for Mullard Amplifier .. 33/
350-0-350v. 100mA, 6.3v. 4a, 5v. 3a  27/11
350-0-350v. 150mA, 6.3v. 4a. 5v. 3a .. 35/9

Push-Pull 20 atts,
wound, 6L6, KTBS. EL34, etc.

MIDGET MAINS Primaries 200-250 v.
500/s 250 v. 60 mA. 6.3v.2a .. .. 11/9
250-0-250 v. 60 mA, 6.3 v. 28 .. 12/11
Both above size 2i x 22 x 2}ins.
FILAMEN' l' TRANSFORMERS
All with

111 "6.3'v. 3 a, 8/11: 6.3 v. 6 a.
17/6: 12 v. 1.5 a. twice, 17/6.
\\l()() [‘lll\(- CHOKES

150 mA, 7-10 H H 250 ohms ., .. 11/9
100 mA, 10 H 200 chms .. e .. 819
80 mA, 10 H 350 ohms .. bo .. 5/9
60 mA, 10 H 4 - 411

1 00 ohms .
CHARGER TRANSFORMERS
All with 200-230-250 v. 50 c/s Primaries:
0-9-15 v. 11 a. 12/9: 0-9-15 v, 2a, 14/9; 0-9-15.
v. 3 a., 16/g: 0-0-15 v. 5 a,, 19/9: 0-6-15 v.
6 a., 23/9; 0-9-15 v. 8 a., 28/9.

AUTO (step up/Step down) TRANS,
0-110/120 -230/250 v. 50-80 watts 13/9.
250 watts, 39/9: 150 watts, 27/9./
'\ll(l{()l’ll()\l TR —\\\P()RK\IFRS
120 : 1 high grade, clamped. 6/9; 1
Plotted. Mu-metal screened. 9/9.

A Y
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ALL DIRECTIONAL STUDIO

CRYSTAL MICROPHONE
MODEL M(-50

PRACTICAL WIRELESS

“‘EAGLE PRODUCTS"

AT THE

April, 1963

"********************M****************** <ok ks ok dfeskok skskok kit okok ok sk ok ke

RELDA OFFERS

NEW REDUCED PRICES!

A professional microphone
with 360° pickup. using a
new variable “D" shock
mounted crystal cartridge
tor added power and sensi-
tivity. Smooth response
(30-12.000 cps.) and natural
reproduction. Size 7in. high
x 3in. wide. Complete with
shielded cable and iin.
stand holder.

NOW ONLY 59/6

9V BATTERY CH ARGI‘I(
AND A (& l‘Ll\llNAT()K
MODEL LA.61*

Savethose batteries by running
your transistor set direct irom
A.C. Mains. Reactivate all your
old P.P.3 batts. Unit contains
neon indicator and standard
battery connectionswithnearly
2 yards of mains lead and plug.
Also snap cord for connection

to set.
°%% Now onLy 24/6

PUSTRSEU. P

A “MUST”
for every #7:T5.
transistor
set owner!

Here 1s outstanding value in
transistor transformers oonsis-
ting of one Driver Transformer
and one Output Transformer.
ldeal pair for miniature transis-
tor portabies, etc.

Driver Model LT44: Primary:
20k. Secondary: 1k. Centre Tap-
ped. Ratio: 5 : 1. Output Model
LT700:

SUB-MINIATURE TRANSFORMVERS

DYNAMIC
MICROP HONE

MODEL DM-175. Beautifully
designed and attractively fin-
ished. lightweight dynamic
microphone complete  with
stand, Output impedance 1K
ohm, rrequenc response 150-
9000 6.p.s. +3db. Sensitivity:
—73db. Perfect for almost all

or tape recorders for indicating
tuning centre ‘and residual
capacity of batteries. Galvan-
ometer movement assures com-
plete accuracy. Insulation re-
sistance between case and
terminals: 20 Megohms/500V.
Sensitivity: 400 uA. Solder
terminals are provided at rear.
Plastic case cover. Comblete
with example circuit for use.
Size: 1 x ¥in. Priee 24/6

Signal Injection

Probe Model ITI-1.

Injects a signal into
the circuit at
any given
point. ~ Prod-
uees a sig-
nal rich in

harmon-
ics from a
built in
minlature
transistor
oscillator.
Push but-
ton opera-

neon
strength indicator.
Ideal for making rapid checks
on radios. amplifiers.

Tuners, etc. A must for the
amateur, hobbyist and service
man. PRICE 42/8. Complete

wlth batteries.

Tapped. g&?ﬁ{ 32Lgms cl:la t.re Complet, lt.h detall applications.
instructions. NOW ONLY 8/- per pmr TeEL praied NOW ONLY 39/6

R.10 TUNING AND BAT- == MCDEL TK20A 1,000 O.P.V.
TERY INDICATOR. Thi.
ultra-minlature tuning ung SPEGIAL OFFEBS.' 2n AC a';de'r).S‘em 1y
battery indicator 1s easily oo pac UM

A MINTIATURE
TAPE l{l’kOl(l)ER
IN K171 FORM

~ow onLy £4.19.6

Conslisting of three transis-
tor amplifiers, recordplay,
Volume control, miniature
speaker, forward-stop-re-
wind switch, reel of tape and
spare reel, motor, attractive
coloured case, Mic. and ear-
phone sockets. pick-up coll,
mike. earvhone and carrying
handle supplied. Standard
battery operated. Stmple to
put together in less than
one hour. Brand new and
guaranteed.

Exclusively offered complete
with all accessories but only
£4.19.8. No extras to buy.

“ZEPHYR’ 6 TRANSISTOR POCKET RADIOS
NOW ONLY £4.19.6

Complete with battery, earplece and leather case.

LAPEL MICROPHONE BM.36R

Precision engineered Magnetic Microphone—
for lapel or hand use. Only liin. diameter.
Exceptionally sensitive. Chrome plated case.
5ft. shielded cable. Only 12/8.

range muiti-
tester. A most
useful instru-
ment for hob-
byists, experi-
menters and
technicians
who require a
reliable tester
at a budret
price. Opera-
tion is extre-
mely easy;

ply plug
leads into deslred scale and you

are ready t,o go. RANGES
D.C. voltag

0-15- 150~1000v (1.000 0.p.v.),
A.C. voltag

e:
0-16-150-1.000 v, (IOOOODV)
D.C. current: 0-150 mA
Resistance: O-IOOK
8lze: i x 2t x1
Complete wnh battery.
leads and Instructions,

guaranteed. 49 I6

HOOVER ROTARY
TIRRANSFORMERN

test
fully

12v. input, 500v-
output at 66 mA.
or 6v. input, 260
gutput at
o TSmA.
G
jﬂy EACH
12k A6 IEh bR

cable, lavalier cord.

~ 3-WAY SLIM CRYSTAL MICROPHONE

mitting tiltinz for multi-angle use, Satin chrome ﬁnlsh.
Supplied complete with desk stand shi¢lded

No. 19. 2-8 Mc/s TRANSMITTER RECEIVER
.. MODEL  106C his most famous Army
May be hand- Trans/Receiver covers 28
held, stand Meys. (150-37 metres in two
mounted {either bands). Has an intercom.
fAoor stand or amplifler. Deslgned for 12
desk stand) or and 24 volt operation but
suspended by supplied with “P.W." Mains
lavalier cord. conversion details. Uses a
Response © wvalve superhet receiver,
80-10. ©ps. I.F. being 465 Ke/s, and a 6
Built in_onfofl valve transmitter desi€ned
Swltch. Outpu for voice and C.W, operation, Incorporates test and tuning
level—52db, meter tor voltages, aerial loadin¥ and current tests. Panel
mni-direc- Controls: Frequency tuning, P.A. tuning. Gain contiol.
tional head. CW CW. R/T switch. Het-tone netting. Off-on Quench aerial,
Cllps on or off VC LT-HT—Drive tests, Suppiled complete with valves and
standard stand 1nstruct10n book. Only 65/-, Carriage 10/-.
aptor per-
Hi-FI SHOWROOM NOW OPEN AT
ONLY %€ 87 TOTTENHAM COURT ROAD, LONDON, W.

MAIL ORDERS TO

LONDON. W.C.1,

**:k*****“********************************************,******************************************

‘e

(DEPT. I*.). R2a COPTIC STREFET.
MUS 9606

Skofekofokskokskokokskok Aok skokokskok
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April, 1963 PRACTICAL WIRELESS 1073

BENTLEY ACOUSTIC CORPORATION LTD.

THE VALVE SPECIALISTS 38 CHALCOT ROAD, LONDON, N.W.| Telephone: PRIMROSE 9090

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 2/6 EXTRA TELE.
PHONLEC FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.O.D. SERVICE

* INDICATES VALVES WITH NEW TYPE CHEMICAL CATHODE FOR EXTRA LIFE AND RELIABILITY

OA2  17/8| 6BQ7A 22/8 | 63R7  12/6 | 25A6° 10/8 | ACSGVM ERY1 4 7
i i /= | EL41* 9/-| KTZ41 8/-| QP21 7(-| U3s* 29/1] GD1o 4/
082 17/6 | 6BR7*  9/-| 6887 8/~ | 25L6GT11/6 15/- | EBC3 23/10 { EL42* 10/~ | QP22B 12/6 [ QP25 14/6 Us7* 52741 GDI12 4;'

074 5/- | GBKY  16/4 | BUAGT 12/6 | 25U4GT16/2 AC{TH132/4 EBC33  5/- | ELsL 18/2| L&3 6/- | Qu150/15 ubD15> 8-
1A3 3)-| 6B=7 85/ 6UdG  7/8(25Y5 10/6 | ACITP 32/4 | EBCA1* 8/- | ELS3 19{5 LP2 9//6 ¢ 10/6 GLIG -
1A5 8/-| 6BW6* 10/6 | 5U7G  8/6 35Y5G 19/5 | AC/VP115/- | EBCK1® 8/~ | EL84* 7/ | ME41 16/10 | R0 15/ GET102 8/6
1A7 12/ | GBW7* 5/ | 6V6G  4/6 | 2524G° 11/8 | AC/VP222/8 | EBU90 6/~ | ELso 10/6 | ME91 12/6 | K12* 8/ GET103_6)-
1C1 6/- | 6BX6 5/ | 6VGGT 8/8 | 2525 10/6 | ATP4 b/~ | EBCYL 12/4 | ELS6 16/10 | MH4  7/-| kl6  25/11 GET10410/-
1Icz 10/8 | 604 5/- | 6X4 4/6 | 2526GT 8/6 | AZ1  18/4 | EBF80* 8/- | EL91  5/- | MHD4 12/6| R17  17/6 GET10617/6
ic3 8/6 | 605 /61 6X5 5/- | 273U 25/11| AZ31 10/- | EBF83 13/7 | EL95* 10/6 | MHL4  7/6 | R1s  18/2 GET113 8/-
165 12/8 | 60K 0/6 | 6YG  10/6 | 25D7 Y/~ | AZ4l® 13/7 | EBIFSS 9/6 | EL360 27/- | MHLD612/6| Ri9  19/5 GET114 6/6
Les  10/6| 6C  12/6 | TBE  20/9 | 30C1* 76| B35 g 9/ Lnul 22/ | ELx20 18/2 | ML4  8/6 | k52  12/6 GETS7210/-
1D5  18/2 | 6Co*  13/8 | 787 8/6 | 30C15% 12/- ] 1377 | EL82125/11 | ML6  6/6 | RG1/2404 GETs73 9/8
1D§  10/8| €C10  9/6 | 7L3 8/- | 50K5° 8/~ 576 | KL822 19/6 | M34B  22/8 54/- GETH74 9/8
1L 78| sC120 13/7 | 708 8/- | 30FL1* 88 12/6 | ELL80 20/5 | M8P4 20/- | RK34 7/8 GEX13 3/6
12 3/-| BC17 10/8 | 7THT 8/~ | s0rL12 12/6 . | EM4 1719 | MU12/14 8- | 8130 22/6 GEX35 8/-
leg 3/- | 6CLOG 35/8 {787  34/11{ 3oL1> /8 12/6 | EM34  8/6 | MX40 25/11 | 5P4B 23/10 GEX36 10/-
li:D 15/- 6UHE 78 7Y4 78| 30L15*  9)- 27/6 | EM35 12/ | N37* 25/11 | BP13C 12/6 GEX45 6/6
1ED9 5/ |6CW4 24/~ 8D2 3/6 | 30P4*  15/- 7/- | EM7L  22/8 | N78* 28/1| 3P4l  3/6 GEX64 11/6
1Gy 17/8 8DL 2/« 1 D3 3/6 | s0P12 " 7/8 10/6 | EMB0 8/~ | N108* 29/1| SP42  12/8 GEX66 15/-
1H3 106 | 6p3*  18/5 | 9BW6 14/11 30P16 78 13/ ( EMBL  9/6 [ N118* 22/8 | 9P61  2/8 AF102 27/6
1L4 3= | G5 5/6 [ D2 44~ [30r19 19/5 15/- | EM84 10/6| N151 10/~ [ BU25  27/2 AF114 11/-
1LAS 18/10 G D6 5/6 91)7‘ 13/7 | 30PL1 98 | CV271 10/8 | pocan 5/6 EMS85 18/10 | N308* 20/1 | SUGL 8/6 AF115 10/6
1L3§ 5/ | 6D6 6/6 | 10C1* 12/6| 30PL1310/6 | CY1  18/2| EiCugpgyiy | EN3L 71/~ | N33ge 15/ [ T4l 9/- AF116 10/
LLN3  5/-| 6D8 15/« | LOC2* 25/11 q()pL1421/4 CYIC 18/2| gecgs 876 | ENSL 15/- | N36ge 16/10 | TDD2 12/ AF117 9/
1IN3 10/8 | B35 12/6 | 1001 78 20/9 | CY31 11/~ | ECC40 17/6 EY5i* 8/6| ps1 3/6 | TOD4 12/6 | U4020 18/2| AF118 20/.
if;}o %/6 OF1* 10/~ f10D2  11/8 35L6GT 9/6 | D1 3/- | KCesle 5y- | EY8L 13/~ [ PABCSO TH21C 20/-{ VMP4G 16/ | A F)u7
L 7/- 6F5  12/6{ 10FL* 10/~ | 35wy 5ig | D15 13/8 | Eccses 5/- | EYS3  16/2 13/7 | TH41 25/11 | VMS4B 15/ MATIOD 7/9
1 /81 6r6a 7/ | 1019° 1178 58" 389 [ D42 10/6 | pCog3e 7). | EYA4  18/2 | pcse  18/2 | TH233 34/-1 VP2 12/8] MAT101 8/6

1R5 6/« | 6F6GT 8/~ | 10F18° 12/8 | 3574 gr. | D63 5/ o LY 86* G TP22 15/~ | VP2B 14/8

8 - - | ECCs4* 9/ | EY86* 78 PCd8  16/2 / 2 MATI20 7/9
184 9 lers 178 | ULDS 86| byysin 9;_ D77 4| Bouss 3.6 | EYSL 76| PCos 13- | TP20 15/ (VP4 15/ MATI12L s;e
V% esiip|6E11e 178 | WOLDILIS/? | jo5y 18/ | DACS2 10/6 | ECes 21/- | EZ35 B/~ | peo7 118 | 1P2020 32/4 | VP4A 17/8 i
iv2 #sfllleplz a/e | 10P18Y A8/~ | | Gqprony | DAFOL /- | BOCSL /- | EZ40%  8/8| pConas 776 | TYSSE 13/-| VP4B 22/8 ) 8
10i iblg|erts 10| 10PLas 18/9) R0 e | bAKOS 776 | ECFsoe 1076 | EZ41® 7| pecss 976 | UABCSQ B/- | VPISC 7/~ ox70  gj.
1os 126 oriar gg/n [ 1IEL 13/8 ] o/ | DCCS0 10/6 | kG2 10/ | EZ80* 6/ | pCCaa 18)- | UAF42 /6| VE23 6/8| Gu73 3.
357 (M8 erise aa | 1IBS 18-\ 0L os o0y Gt DS 12/8 | ECree 1975 | EZ81® 6/ | Pocsee g | UBAL 12 VPL - 8/-) oa79 gy
o 4/_ 6F16  8/- }iﬁg 13’6 5005 10/- | DD41 1317 | ECFso4 20/ | B490  4/8 pCClsg 19/5 | UBCALY 8/6 | VPL3 228 | 40y g
Soihe g |F1T 12/6 | 1248 108 Sochaaasr | DDT4 1278 | ECH3 251 [ FO4 16/~ | pCRso /6| UBCSLIAL-| VRTS 176 | Gag; 3.
I W8 ar1s 181 L /111 S0L6GT 10/ | DET25 718 | ECRY21 9978 | FC13786/11 | pCrs 10/6 | YBES0T O/ | VRI0S 3/-] oAgg 4.

8K1e @/ | 124D018/10 | Goys 14/4 | DFSS 10/6 | ECH33 sojs | FC13C26/11 | POEB4_18/2 UBF89® 9/6| VRI160  7/-| o491 g/

2P 25/11 10/8 | 12AE6 18/7 | 53y g3/3 | DF66 1 2 - TFRES UBL21 22/8 | VT61A  §/-

2P 13 5/- | ECH35  6/6 | FW4/5008/6 | PCFag* 978 | UBL 0495  3/6
B o 88| A ale | 72 4/6 | DF72  30/- | ECH 42+ 976 [ FW4/8008/8 | pCLsye o). | DCCRI" 18| VISOL /| 0avlo p/e
3A5 1076 1008 | JoaThe 76 | 77 g/~ | DPOL 3/~ | mCHs1e 7/8| GTIC  28/-| PCLE3Y /8 [ (CFgee 1/ | VUIIL 10/ | OA21L 18/8
887 12/6 e 15ATre G| T8 6/6 | DFYS  7/6 | CHss 137 | GU0 4178 | pCLeds 6 | GGRO) 2006 | vU1SS /5| OCI6W 86/
38 5)- 818 | 1sause 208 | 0 9/- | DF97 9/~ | ECH34 1g/2 | U430 8/-| PCLB5® 10/~  Chis 9/8 | woi 12/ | OCL9  25/-
304 e 5/- 12407 5y | 83 15/- | DH30 15/6 { kCLsos g/- | G232 10/-| PCLEG 16/2 | yolale gy6 | waz  og/8 | 0C22  £3/-
305 916 6;: 194v6 1171 |88V 19/5| DHE3 6/ | ECLsge 9/¢| G233 11%//5 PCLBR 2174 | uiLes 9/ | WeiM 27/3 | OC26  26/-
384 Bl 3/ | 12AX7+ 5. | 89A1 85/6| DH7G o/~ | Eciss 18/9 | G250, (0| PENADD | ycisge1sss | Wes 108 | 9S8 1778

. ; 5 BSA2  16/- 6/- | ECL86 14/7 26/11 . - .| 0c20 276
§ve 16| ayrg  ajg | 12BASY g/ /s | D81 95711 3 Ho0' ol | prxes s | UEALT S| Wis e OG5 3F
me 17/6 6J7(:T 10/3 12BE6" 9)-| goav g7/6 | DH10127/11 [ EFy  go/g | H63  12/6]| PEN4ODD | pgge 076 | wrim  gy- [ OC36  21/6
Erirr el A 12/8 | 12BHT20/9 | 900G gy | DHI0T 18/ [RBE2e  1a/.| HABCSOS 34/~ | (Fage ). | wiol® gaj1| OC4l 8-

/ 6K6 8/-{ 12E1 80/~ | 9oy 49y | DK82 12/-| E¥36  4/- 13/6 | PEN45 19/6 | (ypgge 1376 | wio7* 20/5 | OC42 9/g

5V4G 10/~ | yi -

BYs' o6 | ERT0r B |imsor o |96l 16| DKAO SO | mrima i) i 35| FENOD ure: sl Wow lors| OCH, 38
5Y4  12/6 | gk C | 127ar & S : LTI 2 MR

23 Lo | sar 10| 1ok 13/e | Jeece 18- | DKS 108 | Eru a5 | [i5Snie | ENS,E | iie et | X1s  dofg| OCA8, O
a7d 8-l 6Kes  Lys | 12K70T 8/ | 180,30 DS ojg | Rrar 10/ | HL41 1216 | peNasapD | BrdS. 461 XEt 35| oces ewe
/30120 10{- | 6L1*  22/8 [ 12K8GT14/- [ )z pir DL33 12/ | gpa0 BLI33D D 32/41 yng 179 | X61  12/6 | OC66  25/-

BA7  10/6 | 6LeM 10/6 [ 12Q7TGT 5/- 38/10 | DL63  10/- | “mrit. 5/ 1818 | PENA422/8 | 34 16/i0 | X639,

; 6 1 10 i g b 3 j-| 0C70 88
BAS0-lguzcT e |128A7 816 |q0 300D 17/6 | Amer. 3/- gﬁ{“j’f%" PENB4 UMSO 14/11 | X6a 76| OC7L  6/8
! /- 6L17  9/-) I28CT  B/8 555 5. | DL63 15/~ | EF54 5. /- 2311 ygic "18/2| X65  1%/8| OC72 8/~

6ACT 4/ | GLIsv 13/~ | 128GT  F/-| 3y5 .| DL72 16/« | EF7s HVR2 10/- | PENDD 5 < | X6 0C78 16/~
GAGS 516 | lge gafs | 123HT g8 |don 1300 D175 30/ | Bhace (YS{iws 1000 | aimo 34| DUs 13| Xiaw Tae| 074 o
6AGT7  7/8|6LD3 /- | 12W7 /8| z7 8/-| DLO2  6/-| EFsg  13/6 | IW4/350 8/-| PL33 18/9%yy7 ig/2|X7x 282 | OCT5  8/-
6AJ5*  8/6|6LDI3 11/8 | 128K7~ 6/- | 4033 12/g | DL94  7/6 | Eiws  gy. | [W4/500 bL36* 16/-) pys g26/11 | X79 40/ | OC76  8/6
6AKS  8/-| 6LL20%15/7 | 128Q7 11/6 | 4647 71/ | DLYS 36| Erges 9/ 18/2 | pL38 25/11) yyo  ej6 | XslM 20/1| OC77 12/~
BAKS® 12/8 [ 6N7GT 8/- | 128R7 8/8 | 5763  7/6 | DL96  7/6 | EF89* g/ | KBC32 20/5 | PLsl* 10/6 22/8 | X109* 2971 | OC78  B/-
GAKS®™ /- [6Pl* 18/0)12U5G 77817193 5/ | DLs10 10/67 EFsL 3¢ KF3S B8 FLEE 76 6/-| X719 28/1| oCBL 8-
6ALS  4/-|6P25% 12/8 |12Y4  10/8| 7475  b/- | DM70  7/6 | EFy2 5 o Bf6 | PL83 8/ 18/2 | Y63 76| ocs2  10/-
6AM5 b/ | 6P26* 18/5| 1486 20/8 | AC044 10/6 | DM71  9/9 | EF95 ,LLJ??BIII PL84 1171 16/2 | Y65  10/8| OC83 6=
6AM6  3/6 | 6P28* 25/11 [ 14H7 22/8 | A(C2PEN DW1/3508/6 | EFv7* 13/~ | KT2  8/-| PLR20 18/2 6/6 | 263 78] OC8s  8/6
6AQ5 /8| 6Q7G 6/ | 1487  18/- 19/6 | DW4/5008/6 | EF9s® 13/ [ KT8 15/~ | PM84 15/2| UYs5 6/ | 460 9/6 | 0C139 18/8
GARG* 20/- | 6Q7GT 11/~ | 18 23/10 | AC2PEN/ [ DY86 13/-| EX1s3*18/2 | KT33C 8/-| PT15  10/8 Ul2/14 8/6 | 777 3/6 | OC140 29/~
6ATH  6/-| BRTG 10/~ | 19 10/6 | DD 12/6 [ E8OF* 80/~ | EF134* §/8 | KT36> 32/4 | PX4  '10/8 | 16 10/- | 2329* 18/2| OC170 9/6
64U6 10/~ | 6R7QT 11/- [ 19AQ5 10/6 | ACAPEN ES3F* 30/- | EF804 2g/8 | KT41 29/1 | PY31 16/2| y17  12/6[ 2719  5/-| OC171 10/6
6AVE 12/4| 6SA7T  8/6 | 19BU6G22/8 27/2 | E180F 34/8 | EK2 25/11 | KT44 12/8 | PY32* 13/6 | 171820 B8/8 | 7729 9f- | OC200 10/6
887 1078 | 68C7 7/18 | 19H1  10/- | ACSPEN/ E1148 2/8 | EK32 8/6] KT6l 12/8(PY33* 17/6| U1y  48/6 | 2758  36/- | 0C201 ae/-
683 3/-| 68G7  84-|20D1* 14/11[ DD 25/11 | EAS0  2/- | ELz 19/6 | KT83  7/-| pyse 7/ | Uul 15/~ OCP71

G6BAB B/ | 63H7  8/- | 20F2* 25/11 | ACBPEN7/6 | EA76  8/6 | EL32  5/- | KT66 15/-| pys1  7/6| U22 8/~ | Transistors | PXC101 sle
6BE6  6/- | 63J7  8/-|20L1* 25/11 | AC/PEN(5) | EABCS0 8/- | KL33 12/6 | KT88 43/6 | PY82  7/-( U24  20/1 | and diode: | PXCI01A
4

6BUBA 22/8 | 68K7 6/-120P1* 25/11 22/8 | EAC91 4/- | EL34* 15/-| KT121 32/4| PYR3  7/8 | U25 16/9 | GD3 5/6 6/6
6BHG* 8- | 67L7 8/- | 20r3* 22/8 | AC/PEN(7) | EAF42* 9/-| EL35 13/8 | KTWGL 6/6 | PYBR 13/~ | U'u6* 8= | GD6 5/6 | TS2 12/8
6BJ6G* 8/~ | BNNT 5/6 | 20P4* 23/3 15/~ | KB34  2/6 | EL37 23/11 | KTW62 7/6 | PYS00 13/-) U31*  11/8 | GDs 4/« | TS3 15/-

6BQS 1= 68Q7 9/~ 1 20P5* 22/8 | AC/SG 22/8 ! EB41 8/61 EL38 18/6 | KTwei 6/6 | PZ30  17/6 | U33* 271 | 4tDY 4/- 1 XAl04 18/-

METAL RECTIFIERS. DRM1B 13/-. DRM2B and DRM3B 15/6. LW7 21/-, LW15 26/-. RMO 7/11. RM1 5/3. RM2 7/6. RM3 7/9. RM4 14/-. RM5 18/6. 14A86
17/6. 14A97 25/~ 14A100 27/-, 14A124 28/-. 14A163 38/-. 14B13n 35/-, 148261 11/6. FClOl 17/6. 16RC.1,1.16.1 8/6. FC31 21/- 16RD.2.2.8.1 12/-. I6RE.2.1.8.1
8/6. 138RA.1.1.K.1 4/6. 18RA.1.2.8.1 11/-, FC116 6/6. FC124 15/-. 8B3 10/6. C2D 9/-. K3/30 9/-. C3D 11/-.

ELECTROLYTICS. Can types: 32 x 32/460v. 5/9, 50 x 60/350v. 3/-. 64 x 120/350v, 8/8. 60 x 250/275v, 8/6. 100 x 400/275v. 12/6, 100/275v. §/-. 200{275%. 4fe,
100 x 200/275v. 9/8, 'lubular types: 8/450v. 1/9. 16/450v. 2/9, 32/450v. 3/9. 8 x 8/450v. B/, 16 x 16/450v. 4/-, 32 x 32/350v. 4/-, 8 x 14/450v. 3/9.

P.M. SPEAKERS. 3 ohm types: 2}in. 17/-. 3in. 16/8, 6}in. 17/-. 7 x 4in, 15/-, 10in. 27/-, 12 in. 28/6. 8 x 3 in. 15/6 24in., 80 ohms, 17/68, Post 2/- eacb.

MULLARD midget silicon rectifiers. Type BY100, Output 250 Volls, S amp No larger than a shirt button. 8/~ each.

Al goode brand new and actually in stock, We do not sell 4 1 goods. i rers’ rejects, of seconds. or items from dismantled equipment.

Terms of buainesn —Cash with order or .O.D. only. Post 6d. per item except where stated. Orders over £3 post free. C.0.D. 2/6 extra. All orders cleared same
day. Any parcel insured against damage in transit for 6d. extra. We are open jor personal shoppers 8.80—5.30 p.m. Sate. 8—1 p.m. Complete list of modern and
obaoletc valves, resistors, condensers, transformers etc. with terms of business, 6d. Please enquire for any itew not listed with 8.A.E.

/

www americanradiohistorv com


www.americanradiohistory.com

1074

PRACTICAL WIRELESS

April, 1963

SENSATIONAL NEW 1963 DESIGNS — BY GONCORD

THE NEW “VOLKSRADIO” ONLY 14/§1

TAKE-OVER BID MAKES THIS FANTASTIC OFFER POS-
SIBLE—the besautifully compact *5-STAR VOLKSRADIO”
measuring 4§ x 2} x ljin. Perfect 2
personal earphone reception—in the
Bedroom, Office, Garden-—over all
medjum waves {incl. Luxembourg).
Under 1d. hour running cost. ANY-
ONE can assemble it in one or two
hours using our eitnple A.B.C. plan.
Complete set of parts ONLY 14/11,
plus2/6 P. & P. C.O.D. extrn. (Parts
can be bought separately.) Money
Baok Guarantee.

“THE NEW 4-STAGE MINUETTE”

Build this newly-designed “MINUETTE" 4-8TAGE translstor

set in very strong ready drilled ULTRA-MODERN CASE, slze 39,6
only 6 x 3} x 1ln. Uses three transistors and dlode and SELF-

CONTAINED LOUDSPEAKER. Very
sensitive. Ideal for office. bedroom,
holldays, eto. Months and montha
of listening off a 1/2d. battery. Can
be bnlit FOR ONLY 38/8, Including
PROPER CASE, ministure speaker,
etc. SIMPLE AS A.B.C. PICTORIAL
STEP-BY-STEP PLANS etc.. plus
post and packing 1/6 (C.0.D. 2/-
extra). Parts sold separately, priced
parts lst 1/-.

iLOW PRICES % PICTORIAL STEP-BY-STEP PLANS * EASY AS A.B.C:

NO EARTH OR ACIAL REQUIRED

Revolutionary INTERNAL
FERRITE AERIAL Makes
this sensational pocket-size
radio the best money-saving
bargain of all time. Powertul,

7 Nt/
'::'q;) superb tone and clarlty,
/j THE COSTABRAVA  ensures perfcct reception for

o all your favourite programmes

Completcly portable, only 51 x 8 x'13in. Two-tone
case. Anyone ocan assemble with our simple
PRINTED CIRCUIT PLAN. Send 37/8, plus 2/6 P, & P, (C.0.D. 2/-

extra). Batiefaction guarantced. (Al parts available separately),
FREE HIGH SENSITIVITY HIDE-AWAY EAR-PIECE GIVEN
WITH EACH SET.
THE MINUTE MIAMI
TRANSISTOR
ONLY
RADIO 32, 6
Unbelievably small-—Ontrageously cheap.

You will be amazed at the fine quality of
tone and volume of this great little radio.
Only a lantastic 3} x 2§ x 1iin. the MIAMI
will bring you great entertainment for
months on a 1/2d. battery. 8imple assembly
plan with each set. ONLY 32/6. YES 32/81

Plus 2/6 P, & P. (C.0.D. 2/- extra). Satisfaction Guaranteed. Demon-
strations given daily. Parts available separately if required.

' THE NEW “COSTA BRAVA” 49/6

NO EARTH or AERIAL REQUIRED
ALL TRANSISTOR RADIO

Revolutlonary INTERNAL FERRITE AERIAL
and moving coil speaker nakes this sensational

pocket-size radio the best money-saving
bargain of all tlme. Powerful, superb tone
and clarity. cnsureés perfect reception for

all your favourite programmes. Completely
portable, only 5} x 8 x 1§ fn. Two-tons case. Anyone cab assemble with
our simple PRINTED CIRCUIT PLAN. Send 49/6, plus 2/8 P. & P, (C.0.D.
2/- extra). Batisfaction QGuaranteed. (All parts avaijable scparately).

. FREF. HIGH SENBITIVITY HIDE-AWAY EAR-PIKCE GIVEN WITH
EACH SET.

THE NEW “LISBON”
TRANSISTOR SET

Thin ts a pocket 2-stage

translstor set not much I9,6
larger than a matchbox.

Excellent clear reception covering all
medium wuaves, worke for months
off a tlny 1§ or 3 volt battery costing
only #d. lasy to build and an
excellent Introduction to translstor
circuitry. Everything can be sitpplled
down Lo the last nut and boit incl
SIMPLE PICTORIAL STEP-BY-
STEP PLANS FOR ONLY 19/6. plus
post ami packing 1/6. (C.0.D., 2/-
extra). Parts sold separately, priced
parts {ist 1/-,

THE RINGO BURGLAR ALARM.

Bulk purchase of
bankrupt stock en-
sures this fabulous
money-making offer,

BIG PROFITS FOR YOU IP
YOU BUY NOW! Made to
retall at 7 gns, you can now
buy this famous Twin-gong
Alarm for ouly 37/6—but
only if you act mow . . .
stocks are strictly limited. Easily installed
and operated. Bwitches on or off at any time.
Fantasic FINAL reduction to alear 37/6 Clearance otfer only

{minimum order of 3) Carr. Free: sold in minjmum lots
Free literature sent with each alarm.| of 6, Carriage free.

12 volts,

AUTOMATIC CIGARETTE LIGHTER |

instantly provides ready lit cigarette,
without the driver taking his eyes from
the road. Heavily chromium plated case
hoids 10. Easlly and simply fitted to
any car's dushboard. Warks oif 8 or
Retail Price 44/9. Speoial

12/6...

ITHE NEW “SAN REMO” 6 STAR 32/6

As teatured on Radio Luxembourg—The
“Ban Remo” 6 Star covers all medium
waves Including '“Home*, “Light", etc.
Rellable and lightweight—8lips easily into
the Pocket or Handbag—size oniy 4} x 2§ x
1{in.| Works lor Months on 1/2d. Battery!
Ideai for holidays, Camping, HBed.
room. etc, Anyone can assemble
it it an hour or two with our simple-
ABC PLAN! Complete set of
parts | d miniatare speak

everything—only 32/8, pius 2/6
P. & P, (C.0.D. 2/- extra.) Parts can be bought scparately.

Cheques accepted. Cash on delivery 2/- extra. Please print name and address in block letrers. Suppliers
to Schools, Universities, Government and Research Establishments. Complete range of components and
values srocked.

GONGORD ELEGTRONIGS

Regret no C.0.D. abroad. DEMONSTRATIONS DAILY AT WORKS.

(DEPT. @i) 210 CHURCH ROAD, HOVE, SUSSEX
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10/i4 WATT HI-FI AMPLIFIER KIT

A gtylishly finished monaural
ainplitier with an output of 14 watts o=
trom 2 EL84s in push-pull. Super ('E‘
reproduction of hoth music and | —
speech. with negligible hum.
Beparate inputs for wike and gram
allow records and announceinents
to  Jollow each ather. [Fully
shrouded ultra cutput transforimer
to match 3-15 speaker and 2 inde-
pendent  volume controls, and
separate basy and treble controls
are provided giving good litt and
cut. Valve Jine-up 2 EL84s,
ECCR3, EF&6 and EZBO rectifier. |
8imple instruction booklet /6,
(Free with parts.)

All parts sold separately.

ONLY £6.19.6 P.& P, 6/6.

STEREO AMPLIFIER
Bargain Offer

v 4 watts per channel.
% Full tone and volume
controls.
Y Complete with
sockets ete,
89/6
P, & P. 2/6.

AMPLIFIER ON PRINTED CIRCUIT

BOARD

Two valve., UYR5, UL84

O.P. trans., use with 30 voit

tap off motor. 39/6.

P.P. 2/6 on above. Dropper

res. for fllaments if rejuired.

2/8.

B.S.R. AUTO UNITS

160 v. Buitable for usz with

;buve. (Blightly soiled.) £4,4.0.
& P. 5/

LARGE CABINET Bultab)e for above two items. Complete
with 3 ohm apeaker. £3.9.8. Carr. 5,

Superior CABINET similar to above to take 8 x 5in. speaker, with
motor board, wilt accommodate BSR UAl4 or UAL6. £3.9.8. Carr. 5/6.
Speaker 15/- extra. P. & P, 1/6 extra,

B A NDENEVWVAS P.V.C. base, full frequency L.P.
.V.C. , fu .P.
OHM LOUDSPEAKERS tape. 7in,, 1800ft. (normally 50/-)

2}in. 12/8; 5in. 12/6; aiin. 16/-; 27/6; 5%im, 1,200ft. (normally
i0in, 21/-; 1%in. 27/8. 35/), 18/9, P. & . 1/- per spool.
Goodmans 3in. tweeter 10/2 Ideal for 2 or 4 track recorder.

.. 10/

EM.L 24in, tweet
+ i x 617 228 TAPE DECKS
£.M.1. 18}in, x Blin. high flux 32/6

RECORDING TAPE

Goodmans 10in, x Gin.
COLLARO STUDIO DECK
Rala Celestion approx. 9in, x
6in. middle register speaker 10/6

Also 15 ohm 12in., 30/«
P, & P. 1/6 per speaker.

4-SPEED PLAYER
UNIT BARGAINS
SINGLE PLAYERS

£3.10.0.  Carriage

AUTO CHANGERS
R.A.R.UAI4, £6.2.6. Latest B.8.R.

TUM, 3/6.

UAls, £7.2.8. Latest Garrard
“Auto-8lim™  £6.17.0. Carr. 5/-
on each.

£10.10.0, plus 5/6 carr. and ins.
B.S.R. MONARDECK
(Bingle speed) 3}in. per sec., simple
control, uses 5{in. spools, £6.15.0,
plus 5/6 carr. and ins. (Tapes
extra on both).

RECORD PLAYER

AMPLIFIER

2 valve, A.C. mains, 3 watts output,

ready built, tested and complete

with valvesand output transformer.

8ize 7in. w. x 2}in. d. x Hiin. b
5l. P, & P. 3/

Buitable speakers: 6in, 15/~ or 10 x

6in. 22/6, P. & P. 1/6 on each,

SPECIAL BARGAIN OFFERS!

MAINS TRANSFORMER. impregnated and fully shronded. Bize 4} x 3%
x 2]in. Weight 6 Ibs. Tapped primary 205, 225, 2456 v. Electrostatic
screen. Output 360-0-360 v, at 120 m/a D.C. plus 1060 v, half wave at 3 m/a
L.C. 6.3 v. at 3.5 amps, centre tapped 5 v, at 24 amps and 6.3 v. at .6 awops.
PRICK ONLY 21/ each, P. & P. 5/-.

CARBON MIKE INSERTS. Brand new, 2}in. dia., 8/8. P. & P. 9d.
GORLER F.M. TUNER HEADS. 10.7 Mcjs LF,, 15/-, plus 1/9 P, & P.
(KCC85 valve 8/6 extra).

ELECTROSTATIC H.F. TWEETERS. Type L.8.H. 75. 8ize 3 X 3in., 2/8
each, plus 84, P. & P.

‘MIDGET 2/GANG CONDENSERS, Capacity 195 and 100 pF. Polystyrene
case with built-in trimmers. Size § x § x | in. Not used but removed from
P/C Boards. Two for 9/-, pius 1/- P. & P,

ACOS CRYSTAL MIKES. Hi-imp., 8tick type. 25/, P, & P. 1/6.

TRANSISTOR DRIVER and O/P TRANSFORMERS. (Tapped 3 ohms

SPECIAL
PURCHASE!
TURRET TUNERS
by famous maker,
Brand new and unused,
Complete with PCCB4 and
PCF80 valves., 34-38 Mcjs
LK, Biscuits for Chanuels
1 to 5 and 8 and 9, Circuit

diagram supplied.
ONLY 25/- each. P.P. 2/6,

F.M. TUNER
HEAD

A permeability tuned tuner
head by a farnous maker,
supplied  without vaive
(ECCH5) and drum  and
spindle, 1848, plus 1/9 P. &
P, Valve 8/6 extra. Drum
and spindie 3/6 extra.

E.M.l. 4-speed
Player and P.U.

FURTHER HUGE
PURCHASE enables us to

:iler these 67/6 Poer,

414,

Heavy 8jin. metal turn-
table. Low Hutter per-
formance 200/250V shaded
motor with tap at 45V for
amplifier valve filament it
required. Turnover LP/78
head,

TRANSISTOR
PERSONAL
RADIOS
Complete  with
case, personal earplhione
and PP3 battery. Wil
receive Luxembourg ete,
loud and clear.
SIX TRANSISTOR TYPE
Bize 4 x 24 x 1}in,

EIGHT TRANSISTOR

leather

Bize 4} ’} x lin.

.18.6.
. Both plus P. & P, 2/6.

LOUDSPEAKER
SILKS

Heavily woven in cham-
pagne and brown, 48in.
wide, Originaily 35/ per
yard length.

OUR HPECIAL PRICE
12/~ per yard length,
P, & P. /6. Alko Red
Rexine. Dark Grey and
QOatmeal fabrics for cabinet
covering, S4in. wide, 13/6
per yurd length. P. & P. 1/6.

HARVERSON'S F.IM.

® FM. |
taoning # —
head by
famous
maker,
® Guar-
anteed
non-drift.
L Per-
meability
tuning.
® Fre-
yuency coverage ¥
100 Mcjs, @ OABI
balanced diode output, @
discritiinator, @ Attractive maroun aud gold
dial (7 x 3in. glass). @ Self powered. using &
800d guality mains transformer and vafve rectifier.
® Valvea used ECCS85. two EFS0s, and EZR0
(rectifier). @ Fully drilled chassis. ® Bize of
completed tuner 8 x 6 x 5jin. @ All parts sold
separately. £5.19.8. plus 8/ P.P. and ins.
Circuit_diagram and illustrations 116 post iree.
Mark II Version as above but complete with
magm eve, front panel amdl brackets. £6.12.6.
P, & P. N6,
Mark II1 Version as Mark | but with o\n.put stage

/TUNER Mk.l

‘Fwo i.1°. stages and

(ECL82) and tone control, £7.7.0. P. & P. 8/6.
Handsome Metal Cabinets, Choice “of (;re,\, Black
or Green. To it Mark 1, 25/-, P, & P. 2/6. To

fit Mark i1 176, P. & P. 2/6.

6 TRANSISTOR AND
DIODE SUPERHET

A firstclass 2 waveband
transistor superhet in kit
form. ® Printed circuit
panel (size 8} x 23in) @ 3
pre-aligued. I.F. transformers.
@ High-gain Ferrite rod

aer @ Al | Yirst-grade
transistors, @ Car aerial
winding. @ Push-pull ont-

put. @® All parts supplied
with simple instructions.

All parts sold separately

P. & P,
ONLY £4.5.0 %%
2lin. 35 ohms speaker, 10/6;
J‘m 345 ohms speaker, 16/6;
35 ohms S5in. P.M. 6:
7 X 4in. 35 ohms speaker.
21/-. P. & P. 1/6 per speaker.

Portable CABINET
8ize approx. 9} x 63 x 3}in.

Suitable for above using 3}in,
speaker. 25/-. P. & P. 2/,

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

3 1.F. transformers, one orcillator coil, one driver
transformer and wound Ferrite aerial {med., long
and aetial coupling), 28/6 compiete, post 1j-,
U transistor printed circuit, board to match, 8/8.
post Yd. Circuit diagram 1/8 extra.

QUALITY RECORD PLAYER
AMPLIFIER
A top-quality record player amplifier. Thls
amplifier (which is used in a 29 gn. record player)
etnploys ECU83, EL84, KZ80 valves. Bass, trebie
and volume. Un/ott controls.

PRICE 69/6 P. & P. 3/6

DITTO. Mounted on board with ocutput trans-
former and 64in. speaker.

Complete at 89/6, P. & P. 4/6

TRANSISTORS
GETI15 (Matched Pair) 15/-
OC71 . 5/ rXalot .. 8/8
o072, .. 8- XALO3 .. B8
007 6/~ Vio/lp 12/6

et oi Mullard ‘6 trausisiors 25/-. S8et of (.
1,874; 2873: 3, 81 or GRTI4, 20/-, All Post Free

and 15 ohms output), pius 4 suitable Tr giving =
approx. 1 watt output, 80/-. P, & P. 4/-.

8 PUSH.BUTTON TRANSISTOR SWITCH. L.P.—D.T. Each
8witch 5/8 amd 1/- P, & P,

OUTSTANDING OFFER!

TELEFUNKEN HI-FI STEREO AMPLIFIER. 110/250 v.
A.C. input. 5 watt undistorted output (10 watts nominal).
Size 12X 9 x 2in. Weight 9 Ib, Complete with spec, and
instructions. £5.19.8, Carr. 5/-,

Also Model S82. Similar speclfication but with balance
control. £6.18.6. Carr, 5/-.

HARVERSON SURPLUS CO. LTD.

170 HIGH ST., MERTON, S.W.19. CHErrywood 3985/6
Open all day Saturday.

A few minutes from South Wimbledon Tube Station.
Please Note: P. & P. charges quoted apply to U.K. only P, & P. ou overseas

Early closing Wed., | p.m.

{Please write clearly)

orders charged extra.
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MULLARD 3-VALVE
‘ PRE-AMPLIFIER TONE
GONTROL UNIT

Designed mainly for Mullard g

Range of Amplifiers. also suitable §

ror any Ampllﬂel requiring tnput up

V. Incorporates 5 input

Channels lncludimlx3 for Tape and Magnetic
Plckups Sﬂ{)araw ass and Treble controls.
High pass filter 20 to 160 c/s, low pass filter
5-8 Kc/s. Totally enclosed in case size 111~ x 44" x 4°,

kit or parts £10.0.0 sssmvnrap & TESTED £13.13.0

MULLARD “5 10" MAIN AMPLIFIER

For use with MULLARD 2-stage pre-
amblifier with which an undistorted
power output of up to 10 watts s obtained.
SPECIFIED COMPONENTS AND MUL-
LARD VALVES inciuding PARMEKO
MAINS TRANSFORMER and choice of
PARMEKO or PARTRIDGE Output
Trggsl‘orme

MPLETE KIT £1 0.0.0

(B rgxe}\o Output Trans.)
TESTRD o A0 £13.10.0

ABOVE incorporating PARTRIDGE QUTPUT TRANS. £1.6.0 extra.
THE MULLARD 510/RC AMPLIFIER

The gopular complete ‘‘56-10" incorpora-
ting Control Unit providing up to 10 watts
high quality reproduction. 8pecified com-
ponents and new MULLARD VALVE
lnCIudeq PERMEKO MAINS 'I'RANS-

FORMERS and choice of PARMEKO or
PARTRIDGE Output Transtormers,
COMPLETE £1 2
XIT

ASSEMBLED
AND TESTED

£16.0.0

With PARTRIDGE OUTPUT TRANS.
£1.6.0ex.

THE MULLARD 33/RC
AJUIGH QUALITY AMPLIFIER DEVEL:
Y POPULAR

OPED FROM VER

3-WATT MULLARD 33" DESIGN.
KIT OF PARTS £8 8 0
ASSEMBLED £1 1 .1 0 0

AND TESTED
Complete to the MULLARD 8 ecmcation
ingluding PARMEKO OUTP ANS-

ER. Switchad inbuts for 78 and
L.P. vecords plus a Radio position, Extra power to drive a Radio Tuning

Unit i3 also available.
3 THE “MONO-GRAM”

A small Amplifier of genuine high quality
rformance, I1ncorporates new L-

ARD ECL#85 Valve, separate BASS and
_TREBLE controls and produces up to 3
::wnct,s undistorted outbu
Assembled

and Tested £6.0.0

o ares £4.10.0

Per[ectly suited tor Portable lnsmllatlons for
PORTABLE CASE

which pu.rpose we otfer

g he AMPLIFIER (Kit) and 8' x 5°
PEAKER {£1.0.0). All for £9 o o
AVEEAEY vich ASSEMBLED  £10,0.0

The Case quoted above will accommodate some
4-speed Single Record Units. A larger model is
available for extra 10/-. With this Equipment a
COMPLETE PORTABLE REC- £14 0 0
ORD PLAYER can be built tor e

MULLARD FOUR CHANNEL e
MIXING UNIT ‘99% ° o
2 oy

Self powered Cathode follower ouﬁput
Incorporates two inputs for CRYS'
MICROPHONES, one for CRYSTAL PICK-

!
UPS and a fourth for Radio or Tape. e
ASSEMBLED
¥IATR.'(!)§ £ AND TESTED £1 1 -1 o-o

Alternative Model /L provides for on¢ inpul matched {or moving cofl
or ribbon mike £1.17.0 extra.

SENSATIONAL BARGAINS | !
A BULK PURCHASE ENABLES US TQO OFFER THESE TWO GRUNDIG
MODELS AT APPROX. HALF PRICE. Each are Fully Guaranteed.
THE GRUNDIG “MINI-BOY”
“LITTLE” SET with
“BIG" PERFORMANCE

LIST PRICE IS }{{
26.5.0
OUR PRICE ONLY 6 Seussens. |
£10.10.0 INCLUDING SPEAKER%NCLOSU

A six Transistor (plus two Diodes) Portable coverlng the Mediu
Waveband. Small enough to slip into Handbag or Pocket (4* x 2}° x 1 )}
but when at home ‘‘big set’’ performance is obtained simply by sllpping
the set into the companion Speaker Enclosure (size 9§ x 31" x 1i°)

PRACTICAL WIRELESS

MULLARD DESIGNS
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COMPLETE KITS
OF PARTS

MULLARD’S 2-VALVE PRE-AMPLIFIER TONE
CONTROL UNIT

Employing two EF88 valves and
designed to operate with the Mul-
lard MAIN AMPLIFIER but also
penectly suitable for other

* Equallsanon for the latest R.1.A.A. characteristios.
* Inpuh for Crystal Pick-ups and variable reluctance magnetio

* Innut. (a) Dircct from High Imp Tape Head. (b) From a
* ’é‘gne‘ﬁmpg{l‘er othra %mphﬂ i S
nsitive crobhone Channe Wide range BABS and
Kl'l? OI%‘BLE o ASS:}MBI ED ) '
parts £6.6.0 AxpTestep  £9.10.0
PRICE REDUCTIONS
(a) THE KIT OF PARTS to build both the “‘6-10°
Amplifier and the 2-Vaive Pre-Amplifier. .. £1 5-10-0
(a) Assembled and Tested............. £21.10.0
(b) THE KIT OF PARTS to build both ¢ £1 9 10 o
Amplifier and the 3-Valve Pre-amplifier, . .
(b) Assembled and Tested. ..................... £25.10.0
With PARTRIDGE OUTPUT TRANSFORMER £1.6.0 extra.

HIGH FIDELITY LOUDSPEAKERS
WE STOCK THE COMPLETE RANGE BY GOODMANS
HARFEDALE and W.B. STENTORIAN
A few recommended examples
8 INCII TYPES

GOODMANS “AXIETTE" £5.5.0
\EAB JHIRETEL. i L L8 . £5.19.6
WHARFEDALE *‘SUPER 8/ £6.14.0
10 INCIE TYPES
GOODMANS “A)\IOM 10".... £5.16.8
W.B. MODEL 1018 £7.0.0
WHARFEDA LE ‘GOLDEN IOIRSIDD" 5 £17.17.0
12 INC ll 'IYI' LS
GOODMANS ““AXIOM 201" 16 watts £9.15.0
GOODMANS "AXIOM 301" 20 watts £14.10.0
W.B. MODEL HF 1214 16 watts .... £10.5.6
WHAR F'EDALE “WIHRS” ... 3 £10.10.0
WHARFEDALE “‘Super IQIRS/DD" otk i pl £17.10.0
LEAK AND QUAD AMPLIFIERS IN STOCK
LIEAK “TL/12 PLUS" POWER AMPLIFIER
with the “POINT ONE PLUS" PRE- £31 10 0
AMPLIFIER, 14 watts rated output a 8!
LEAK oy "‘s‘x{%',;ﬁi:'&?f%ﬁ"% 232
watts
rated outé) .......................... £37-16'0
LEAK “STERE 20" POWER AMPLIFIER
with the “VARISLOPE STEREQ" PRE-
AMP I IER. 22 watts (11 watts per £55 9 o
QUAD ll PO\\ER AMPLIFIER with QUAD I1 £42 o o
CONTROL UNIT. 15 watts output...... o Ve
RECORD PLAYERS
TIIE COLLARO *“JUNIOR" 4-speed single
plaver with s‘gamw crystal pick-up. £3-1 0.0
TIEE NEW \I(l!,Alll) "AUTOQLIM" 4- £7 10 o
speed Autoch r with crystal pick-up...... q e
(:AI{I! ARD “AUTO LIM DE UXE" 4 speed .
Autocha.ngel incorporates transcription Plck- £1 1 -8 o
TIIL C()LI,'\RO “C60™ 4—speed autochanger
unlt with Studio “O" pick-up........c.coeunne £6‘1 9‘6
S.R. Model UAY, a Lspeed Mixer Auto- £6-1 o-o

clmnger with crystal pick-up ..................

The new GARIRARD Model {HF High Quamy

Single Record Player ﬂt.t.ed with the

’I‘ldF;A 12 pick-up arm and G.C.S. crystal Cart:- £16.17.6

GARIRARD Maodel IS, .0, Slnglc Record £5 o o
Player fitted with high output crystal pick- up -0
PHILIPS Model AGiot6. A 4-speed Playe

can be operated both manually and automnu- £1 2-1 2-0

cally. Buitable for Mono or Stereo operation...,
Carr. and Ins. on each above 5/- extra.
! 1 HOME CONSTRUCTORS i
A Range of ‘“Easy to Assemble” Prefabricated
Cabinets

Designed by the W.B, “STENTORIAN" COMPANY for “Hi-F{"”
Loudspeaker systems or to accommodate high quality equip-
ment. FULL RANGE IN STUCK, plcase enclose S. A E. for

deseriptive leaflets.

IF YOU ARE PLANNING TO INSTALL *‘Hi-Fi** and UNCEE-
TAIN OF THE TYPE OF EQUIPMENT TO USE—QUR WIDELY
EXPERIENCED TECHNICAL STAFF WILL WITH PLEASURE
PUT FORWARD RECOMMENDATIONS—STATE TYPE OF
II‘IISSTALLLATION CONTEMPLATED AND APPROX. PRICE

CRE%% OSOALE TERMS are available on all Equipment
over

FULLY DESCRIP’I‘IVE LEAFLETS are readily available—
please enclose S.A.E.
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IN SOUND EQUIPMENT
FOR OVER 25 YEARS

,T
- {000) ==~ Ganmmiveo pwice oreeRs 11

STEREO TAPE
PRE-AMPLIFIER

MODEL STP-i. For use
voXx

BRENELL, or COLLARG s
“STUDIO" } and ¢ track Stereo Decks. Incorporates Ferrox-
cube Oscillator, 4 speed Equalisation Signal Level Meter and
separate Gain Controls. Includes separate Power Unit.

KIT OF £08 0.0 ) AssEMBLED  £28.0.0

PARTS

MULLARD’S TYPE “C”
TAPE PRE-AMPLIFIER

Suitable for most 4 track, Mono
Tape Decks. IncorporatessFerrox-
cube Push Pull Osclllator and 3
Speed Treble Inductor. Includes
separate Power Unit

ASSEMBLED

KITOE £14.0.0

PARTS

MULLARD'S TAPE AMPLIFIER

MODEL HF/TR3

Based on Mullards Type “A”
deslgn and suitable for most %
track Mono Tape Decks. Incor-
porates Ferroxcube 3 speed Treble
Inductor and Gilsen Output
Transformer. Includes separato

eyt ol

s £13.13.0
STERN’S “ADD-A-DECK”
A sell contained Unit consisting of
Garrard Deck and mgtched Preampli-

fler on one chassis. Provides full tape
recording facllities and replays

£19.10.0

throush Pick Up Bockets or standard
Radio receiver or Amplitier.

PRICE includes Spool
of Tape

£18.18.0

TUDOR
AM/FM TUNING UNIT
\ SELF-POWERED HIGH
FIDELITY TUNER OF OUT-
STANDING DESIGN. PROVIDES FULL COVERAGE oi the
VHF/FM TRANSMISSION and also the LONG and MEDIUM
WAVEBANDS PRICE ONLY £19 19 o Deposit £4 and 12
. . months £1.9.4

Operates perfectly with the STERN-MULLARD AMPLIFIERS

and contains matching FRONT };ANEL in Black/Gold or |

White/Black. Also operates equally well with any Amplifler
requiring input o1 100 to 350 m/Volts.

Mk. 11 “Fidelity” FM TUNING UNIT

An attractively presented Unit KIT OF £1o 10 o
incorporating MULLARD PER- PARTS . .
MEABILITY TUNING HEART

and corresponding Mullard valve ASSEMBLED £1 a4 5 o
line-up. Very suitable to operate AND TESTED e

with our Mullard Amplifiers

Full Range of Lustraphone Moving Coil
Microphones, Stands and Accessories
are in stock

Includes small charge for special testing and
PRECISE MATCHING of the ASSEMBLED

PRE- AMPLIFIER (or Amplifier) to TAPE DECK

STP-1 (Kit) and “STUDIO” Deck £39.0.0 Assembled 0.0
STI-1 (Kit) and Brenell Deck £86.0.0 Assembled .0.0
SEP-1 (K1t) and Truvox Deck £51.0.0 Assembled 38
0.0

TYPE “C” (Kit) and “STUDIO"” Deck £26.10.0 Assembled
TYPE “C” (Kit) and BRENELL Deck £43.0.0 A bled
TYPE “C” Assembled and Wearite Deck  £70.0.0 Inc. Head Lift Trans.
HF/TR3 (Klt.g and “'‘STUDIO” Deck £26.0.0 Assembled £33.0.0
HF/TR3 (Kit) and BRENELL Deck £43.0.0 Assembled £50.0.0
HI'/TH3 Assembled and Wearite Deck £70.0.0 Inc. Head Lift Trans,
To build a complete TAPE RECORDER we offer HF/TR3
AMPLIFIER STUDIO DECK, PORTABLE CASE, ROLA 10 x 8in.
SPEAKER MICROPHONE and 1,200ft. TAPE ALL for £35.0.0.
ALTERNATIVELY WE OFFER.... THE COMPLETELY
ASSEMBLED and GUARANTEED PORTABLE RECORDER
....(Model CR3/S)....FOR. .. £43.0.0.

ARMSTRONG . 7

S TR

RADIOGRAM CHASSIS W
We have the full range in stoek. M
Prices range from £20.10.0. %’&& = q
Full details are readily '

available.

THE “TUDOR”
¢! STEREO AMPLIFIER
) (Carr.
__© PRICE £15.0.0 ©2%;
A seli contained Amplifier designed to provide high quality
stereophonic and monophonic reproduction. Bach channel

provides a rated output of 6 watts and for monophonic opera-
tion ag?orgxg 12 watts is produced. Separate BASS and TREBLE

CONT:
QUIRIES and
RSTO...

MAIL ORD

STERN RADIO LTD.

€-12. TUDOR PLACE, TOTTENHAM COURT RD. )
LONDON, W1, TEL.:MUSEUM 6128/9 v

Stereo Amplifiers
MULLARD’S “10%10” STEREO AMPLIFIER

A high fulellty deslgn providing up to

10 watts (per channel), Superb repro-

duction frequency response flat to

within 3db from 3 €/s to ) Kc/s at 56 mW

'0l‘mal Harmoni¢ Distortion at 10 watts
LA

1%
Price (a) ASSEMBLED AM-
PLIICF!BIE?Ii (as illustrated) £24-0-0

(b) KIT of PARTS...c0.000uve 520-0.0
Built to the highest technical standards and presented strictly to
MULLARD"'S specitication. Two specially designed GILSON OUTPUT
TRANSFORMERS with 20% taps are used.

We can also supply the assembled MAIN AMPLIFIER only for operation
with our DUAL CHANNEL PRE-AMPLIFIER: this provides a more
versatile Installation and be essential if a low output Magnetic Pick-up
is to be used. When ordering specify ioudspeaker impedance.

(a) THE ASSEMBLED MAIN AMPLIFIER and ASSEM- £34 0 o
BLED DUAL CHANNEL PRE-AMP. £27' u

(b) KIT OF PARTS for both Units..

THE “TWIN THREE”
STEREO AMPLIFIER

ASSEMBLED AND TESTED

£9.o.o g(/:gx;;iﬁg and Insurance

Based on & recent design by MULLARD LTD., is 1deally suited tor use
in PORTABLE RECORD PLAYERS for which purpose we otfer a speci-
ally designed Case: incorporates MULLARD ECL 86 Valves. separate
BASS and TREBLE CONTROLS and produces up t0 3 watts per chanpel.
Frequency response is 40 ¢/s to 30 Kc/s, size is only 11iin. x 3in. x 5in,
To construct a STEREO PORTABLE RECORD PLAYER we offer:
Assembled AMPLIFIER with two ROLA 8in. x 5in. LOUD- £1 6 10 o
SPEAKERS and PORTABLE CASE for..... . .

MULLARD DUAL-CHANNEL PRE-AMPLIFIER
el

A four Valve design for both STEREO- b
PHONIC and MONOPHONIC operation. i
Operates equally well with any make of i
Amplifier requiring an input of up to
250 m/v. [
KIT OF ASSEMBLED y
CREDIT SALE TERMS
ON ALL EQUIPMENT OVER £10

DEMONSTRATION and SHOWROOMS AT...

STERN RADIO LTD.

{ 109, FLEET ST. LONDON, EC4
TEL. FLEET ST, §812/5
OPEN...9.2.m. to 8 p.fn, SAT. close 1p.m.

PREMIER RADIO

23, TOTTENHAM COURT RD.
LONDON, W1. TEL. MUSEUM-6128/9
OPEN...9 a.m. to 8p.m. THURS: close 1 p.m.
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ALPHA
)

letter heading.

SEND FOR OUR 1963 COMPONENTS CATALOGUE

48 pages of valves and accessories. Send /- in
stamps for your copy. Trade catalogue also
available for, which please attach your business

7. '\

Components Price List for the
Printed Circuit Version

COIL SET (OSC. and 3 I.F.s)

[N ¥ 1%
DRIVER TRANSFORMER.

Type PW/DT 83
OUTPUT TRANSFORMER

Type PW/O S — 8/
FERRITE ROD AERIAL

Type PW/FR 8/6
2-GANG CAPAC 1216
YO LUME CONTROL EGEN 10K.

S/p TCH 6/6
SWITCH — 36
TRANSISTOR Type Y.C. (set of slx) 431,
XTAL DIODE Type GD
SPEAKER 22/5
CASE complete with handle, fron:

grille, studs 25/
CAPACITORS 1716
RESISTORS .......... 5.
TRIMMERS, Type MT.31/4A, I/3 ea. 319
PRINTED CIRCUIT BOARD ... 14/6
COMPLETE DIAL ASSEMBLY

(BOXED) e tmsree s — 146
HARDWARE (Screws, Nuts,

Washers, Spacers, Battery C|Ip$,

Aerial Cradle) .. 59

Postage and Packing 216
INSTRUCTION HANDBOOK........... 2/6
COMPLETE KIT. £9.9.0

Telescopic Aerials
TAIl Nickel 3{in. closed I4in. open 36
TA2 Nickel 8}in. closed 384in. open 6’6
TA3 Chrome 5%in. closed 31%in. open 9/-

Line Cord. 100 ochms per foot. .2 amp
3 way, U/9 yard. .2 amp 2 way, /6 yard.

Co-Axial cable top Quality Semi air

spaced.

20 yards coil oo 10/~ post paid
40 yards coil . 1716 post paid
60 yards coil . 25/- post paid
Twin Fig.3. Transparent plastic flex, [8/6

per 100 yards.

OUR NEW 60-PAGE

HI-F| CATALOGUE

s NOW AVAILAuL

2/6

PLUS 6d. POSTAGE

CHASSIS

Aluminium Undrilled with Reinforced
Corner, available in the following sizes:

6in. x 4in. x 24in. . 476 each
Bin. x 6in. x 24in. o . 6/3 each
10in. x 7in. x 24in. oo e 713 each
12in. x 3in. x 2fin. 00 w. 5/9 each
12in. x 5in. x 24in. ca . 6!9 each
12in. x 8in. x 2§in. o 876 each
14in. x 3in. x 2%in. 6/0 each
14in. x 9in. x 24in. o I2/- each
16in. x 6in. x 2%in. 913 each
16in. x 10in. x 24in. 14/- each

All are four-sided—ideal for radio receivers,
amplifiers, power packs, etc.

RECORDING TAPES
Best Quality Good Makes.
STANDARD TYPE

600ft. on Sin. spool 136

850ft. on 5%in. spool 1876

1200ft. on 7in. spool . 2216
EXTENDED PLAY TYPE

900ft. on 5in. spool . .. 2170

1800ft. on 7in. spool 3716

250 ohms Earpiece with Earhanger
3ft. cord and plug; superpower, /- each.

April, 1963

“PRACTICAL WIRELESS”
POCKET TRANSISTOR

SUPERHET

The new version in a redesigned cabinet
with carrying strap.

COMPONENTS PRICE LIST

Coil Set, (Osc. and 3 LL.F.s) ... .. 221
Driver Transfori\'ner, Type
PW/DT. 8/3
Output Transformer, Type
PW/OT. 8/-
Ferrite Rod Aerial, Type
PW/IFR  ceccmmercrmsemmtrreee 816
Printed Circuit Board ... — 116
2 Gang Capacitor, Type “00” .. 12/6
Volume Control, Type V.C.1545 . 8/.
Switch 36
Hardware (Screws, nuts, washers,
spacers, battery «clips, cable
cradles, cable studs, cable
strapping) - 4f.
Transistors, Type YC (Set of 6) 43/-
Xtal Diode, Type GD9 ... -
Speaker 17710
Case 1276
Capacitors . 15/
Resistors ... 5/
Trimmers, Typc MT3I/"A (3
required) oo = 319
CONSTRUCTION LEAFLET AND
"BLOW-UP"” CIRCUIT DIAGRAM.

PRICE FOR THE COMPLETE KIT £7.19.6.

R
ALUMINIUM TRANSISTORS AND DIODES Emoty  Plastic
PANELS Transistors oc75 8- | OCP7I 25. | OA73 3. | GECS| Tape Spools. 3in
. 5 b 77 120 79 3 o 3t - 2.,
For use with our ocie 2116 | 8(_.73 8 Matched Prs. 8:“ er a;‘:m y 176 5in., 20 Tin.,
chassis, s Tront | oC44 "6 | oci o | 2OC721e- | SRl SF Spot 316 [ 3h
panels base plates, - 2x0OC78 16/- & .
e o o OC45 6. | OCB4 86 OA91 3 | White
folle .""" ives: OC73 66 OoCI70 96 Diodes OA95 376 Spot 5=
SIS OC71 5= ocCI71 ll)l”é OA5 6/- GEX34 3. Milliameter. By
14 x  9in. 4/- each OC72 8- | OC231 3l- | OAIO 8-  Sundry Types = GEX35 3 { Canada.
12 x 12in. 416 exch | OC73 16~ | OC02 26 | OA0 3 | pxaio2’an | xpi | Pen of ot
:(2) x g:“ ;;; eac: A set of Transistors comprising | OC44, 2 OC45, | OC8ID, 2 OC8I, 32/6 set. dia., 14/- each.
XA S Set of Audio Transistors, | x OCB8I, 2 x OC8I, Driver Matched Pair, 156 set. ’

103 LEEDS TERRAC

LEEDS 7

E

WINTOUN STREET

www americanradiohistorv.com

TERMS: Cash with Order or C.O.D.
Postage and Packing Charges extra.
Single valves 9d., Minimum Parcel
Post charges 2/-, Please include
sufficient postage with your order.
Minimum C.0O.D. fees and postage
3/6. These Postal Rates apply to
U.K. only. For full terms of business
see inside cover of catalogue.
Personal shoppers 9 a.m. to 5 p.m.
Mon. to Friday, Saturday 0 a.m.
to | p.m.
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COMPONENTS
SRS ITREEY ACTON, LONDON, W.3.

; LIM

]

il .
f 0t . ¥

1. SUPER 5 TRANSISTOR POCKET RADIO INCORPORATING
PRINTED CIRCUIT & MINI-EARPIECE. No Aerial or Earth required
4§ x 3} x 14in, Qutput 200 M.W. § first quality transistors, High
flux moving coil speaker., M/L Internal high gain ferrox aerial,
£2.18.86, P. & P. 3/6. Circult diagram 1/8, free with parts, Al
parts available separately.

. TRANSISTORISED POCKET RADIO with printed circnit, mini-
earpiece, high gain ferrox slah aerlal. No aerial or earth required.
To build yourself for pletely p 11 i 41 x 3} x 1§in.
Luxembourg In favoursble areas, Only 21/-. P. & P.2/6, All parts
avallable separately.

3. A.C./D.C. POCKET MULTI-METER KIT, 2in. moving coil meter

scale, callbrated in A.C./D.C. volts, ohms and milliamps. Voltage
range A.C./D.C. 0-50, 0-100, 0-260, 0-500. Milliamps 0-10, 0-100.
Ohma ranges 0-10,000, 0-100,000, 19/6, P. & P, 3/-, Wiring diagrams
1/-, free with parts.

. SIGNAL GENERATORS. Cash £7.5,0, or 30/~ deposit and 6 monthly
payments of 21/6. P. & P. 5/6. Coverage 100 ke/s to 100 Mc/s on
fundamentals and 100 Mc/s to 200 Mc/s on harmonics, Case 10 x
6} x 5iin. Three miniature vaives and Metal Rectifier. A.C. mains
200/250 v, Internal modulation of 400 c.p.s. to a depth of 30 per cent,
Modulated or unmodulated R.F. output continuously variable 100
millivolts. C.W. and mod. switch, variable A.F. output. Magic
eye as output indlcator. Accuracy 2 per cent.

. SIGNAL GENERATORS. Cash £5.5.0. P. & P. 5/6. Coverage
120 kefs to 84 Mcjs. Case 10 x 63 x 4Hn.  Bize of scale 6} x 3iin.
2 valves and rectifier. A.C. mains 230-260 v. Internal modulation
of 400 c.p.s. to a depth of 30 per cent, modulated or unmodulated
R.F. output continuously variable 100 milllvolts. C.W. and mod.
awltch variable A.F. output and moving coil output meter. Acguracy
+ 2 per cent.

. STAAR 45. 9 v. BATTERY RECORD PLAYER complete with pick-up
and deck. A completely portable player. Head protected by plastic
dome with a brush which cleans the stylua as it risee into playing
position. 45 r.p.m. Auto on/ofl sw itch governed motor, atiractive
two tone grey finish, £2.9.6. P. & P, 2/

. CARRYING CASE for STAAR 45 or COMPLETE KIT beautlfully
styled in two tone with record compartment. Bpeclally designed to
take player and ampiifier. Just screw In and connect up. All parts
avallable scparately. Case only 22/6. P. & P. 4/~ Complete kit
£5.100, P. & P. 5/

. TRANSISTORISED AMPLIFIER. suitable STAAR 45. Output 1 watt.
Size 4! x 2§in. Printed circuit, tone/volume controls plus 4 translstors.
Push-pull output complete with 3in. moving coil speaker. Built
and tested, 49/6. P. & P. 2/~

. CHANNEL TUNER LF. 18-19 Mc/s. Continuously tunable from
174-218 Mc/s. Valves required—PCH80 and PCCB4 (in series). Cover
BBC and ITA ranges. Also Police, Fire and Taxis, ctc. Brand new
by famous maker, 10/-. F. & P. 3/-,

. B.S.R. MONARCH UAl4 WITH FUL-FI HEAD. 4-specd, plays 10
records, 12in., 10ln. or 7in. at I8, 33, 45 or 78 r.p.m. Intermixes
7in., 10in, and 12in. records of the saine speed. Has manual play
posltion: colour brown. Dimensions: 121 x 10}in. Bpace required
above d 4{in. below b d 24in, Fitted with Ful-¥i
turnover crystal-head, £5.19.6. IF. & I’. 5/6.

. POCKET MULTI-METER. Size 3] x 2} x 1%in. Meter size 2{ x 1iin,
Sensitlvity 1,000 O.P.V. on both A.C. and D.C. A.C. and D.C. volls
0-15, 0-130, 0-1,000. D.C. current 0-150 mA. Resistance 0-100K 0
Compiete with test prods, battery and full instructions, 35/-. Plus
1/6 P. & P.

. 8-watt PUSH-PULL 4 VALVE AMPLIFIER pins METAL RECTIFIER.
A.C. mains 200-250 v. 8ize 10} x 8} x 2}in. 5 valves. For use
with all makes and types of pick-up and mike. Negative feed back,
Two input, mike and gram, and controls for same. Beparate controls
for Bass and Treble lift. Response fat from 40 cycles to 15 ke/s,
2 dB down to 20 k¢/s,  Output 8 watte at b per cent total distortion,
Noise level 40 4B down all hum, Output transtormer tapped for 3 and
15 ohms specch colls. For use with Btd. or L.P. records, musical
instruments such as guitars, etc. Suitable for small halis, $3.19.6.
P. & P.g/-. Crystal mike to suit 15/-, P. & P, 2/-. 8in, P.M. Speaker
to snit, 12/8, P. & P. 2/~

. INDOOR AERIAL for ITV/BBC/FM. Complete with standard co-axisl
plug. Heavy chrome extending dlpoles—71t. fully extended. Plugs
straight into T.V. or VHF Tuner. Fuliy directional, 10/8, P. & P.1/6..

. NO MORE FLAT BATTERIES. Charge vour own battery overnight
with this wonderful lttle charger. Quiput 8 and 12 volts, 2 amps.
Input 200-250 v. A.C. mains. Mains fuse incorporated. Attractive
gllver hammer tinished casc. 6 x 3 x 3ins. Complete with leads and
battery ciips only 21/-. P. P. 3jd.

21b HIGH STREET

ALL ENQUIRIES S.A.E.
GOODS NOT DESPATCHED OUTSIDE U.K,
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Brand new, individually PEN4S 46 VMP4G ly sAT 3. sI7Y 416 ) 0 5 | 6065 8-
p - v - | 6AKs  5l. | 6SK7  SI- | 33 4. | 6120 4
checked and guaranteed PENGS 66 | vP4l 516 | 6AKe 6/~ | 6SL7GT 6/6 | 58 6. |65l 8-
PEN220A3/- | VR99 8l | 6AK7  6/- | 6SN7GT 4/6 | 59 6- | 7193 119
v AL VE S PL36 10’6 | VRI05/305/6 | 6AM5 5/~ | 65Q7 &/ | 75 516 | 7475 3.
PLBI 9. | VRIS0/306/- | 6AM6 4. | 6557 31 | 76 si- | 80I3A 25/-
AC/P4  &/-)1DL94  6-|EP7I 616 | PLB2 8- | VTAC  25/- | 6AQ5 70 | evec  4i. | 7 8- | 9001 30
ALed  6/-[DL96 716 |EP72 5. {PL83 8- | VU35 4. | 6AT6 5/~ | eveaT 61 | 78 76 [ 9002 516
AR8 5. |EA50 1’6 | ESU208 &- | PTI5S  10/- | w3l 7. | ea7 5- | 6x4 5. | gy 56 | 9003 1.
ARDDS 2/- | EABC80 7/3| EYS|  8/- | PT25H 776 | X66  8/- | 688G  ~/6 | 6x5GT 4'6 | 8] 9/- | 9004 276
ARP3  31.|EAC9I 3/6 [EYB6 8- | PX4 19/ | Y63 5/- | 6BA6 56 | 6Y6G  6!- | 82 8- | 9006 26
ARP4 3161 EB34 176 |EY9l 31| PX25 9/ | Ye5 4/- | 6BR7  12/- | 674 5l | 84 8- | ihod
ARPI2  3/-|EBC33 7/-|EZ40  7/- | PY32 12 | Ye6 8/- | 6C4 26 | 787 76 1 85A3 151 | o At b
ARP2I  7/-|EBC41 719 |EZ4l 619 | PYBO 619 | Z31 6/- | 6C5 - | 7C6 70. | 89 61 | Ray Tubes
ARP24 3/6 [EBC90 5/- |EZ80 6. | pysl 70| 1A3 31- | 6CFG  41- | 7C7 5/- | 200VPT ol B
ARP34 4l | EC52 8. EZBI 19 | PYS2  71- | IASGT 5/-|6C6G 3= | 7H7 713 | 7epin 206 | A Rl
ARTEL 4| ESI0 39| Ewvaisooels | pyss 713 | ICSGT 76 | 6C8G - |7Q7  7i- | 220TH  4'c | ACRI3 5O
ARTPl  6/-| EC90  20/- (G1/236G 9/- | PZI-35 9/- | IDBGT 6 | eD6 3. | 7v7 5 | 250TH  £9 | V235 15"
ATP4 219 |ECII  3-|GI20/IB 9/- | QP21 &l | 1E7G 716 | eFSG 513 | 7v4 513508 . [ CHIA6
ATP7  5!6 [ECCBI 516 |GL450 10/- | QP25 51 | (GEGT 6. | 6F6C  di- | 774 4. | 38a 5. | (09))  55)-
AUI S/ [ECCB2 616 | GL464A 10/- | O595/10 6/9 | (L4 300 | 6F7 5-18D2 206 | 393 g5i. | E4103/B4
AU4 5. [ECCBY  7/-|GZ32  9'- | QVO4/7 T0- | ILDS 5l | 6FSGT 5/9 | 9D2  3i | 7034  fern R
AU7 50 [ECC84 7/-{He3 7. | R3 8- | IRS 6/- | 6F8G 5. | 12A6 216 | 7158 60!- o
AW3 4l {ECC85 8- |HK54 5 | R3/10  4r- | 154 S [6F12 46 | 2aH7 5. | 717A  are | 3BPI 35
AZ3l 7| ECCOl 4l |HL23 60~ | REL2] 25%.| 1S5 56 | 6F13 5. | [2aT7 576 | 801 6. | 3P ALK
BS4A 56 | ECFBO 1076 | HL23DD 6/- | RK34  2/6 | 174 4l- 1 6F33 36 | 12aU6 9. | 803 2206 | 3fF7 45
BT45  I5/- | ECF82 816 | HVYR2 1216 | RX235 10/~ | IW4/500 6/- | 6G6G  2/6 | 12AU7 6/6 | 805 30i A, o
BT9B  20/- | ECH8I 7/6 | KRN2A 19/- | sp2 316 1 2A3 5/- | 6H6M 116 | 12AXT7  7I- | 307 (selec- ¥ R138 35,'
BT83 22/6 |ECL8BO 7/6 |KT8  22/6 | SP4l  2/6 | IA5 6'- | 6I5 36 | 12CB° 3 “red)  ss6 | YERI3E 300
CV54  5/-|ECL82 86 {KT32 8/ | SP6l  2/- | 26 7'- | 656 3- | 12E1 20 | so7BR 5. | V X
CV7l 3| EF36  3/6 | KT33C 4/- | STV280/40 | 2C34 276 | 6le 36 | 12H6 _ 2'- | 808 8/ -
CVI02  1-|EF39 4. |KTa4  &/3 1216 | 2C43  42/6 | 6J7G _ 5/- | 12U5GT 36 | 812  8or- Photo
Cv264 20/- | EFS0 116 | KT63  5/- | STZ280/80 | 2X2  4/- | 6K6GT &/- | 12K7GT 476 | 813 6o’ Tubes
€V4014 8/- | EF54 3/3 | KT66  14/- - | 3A4 5/- [ 6K7G_ 2/ | 12KBM 776 | 8I5 40/. | CMG8  9/-
©V40I5 7/ | EF70 4/- 1 KT76 10/ | SU2ISOA4/9 | 3B7 5/- | 6KIGT 49 | 12SA7  7'- | 816 30/- | GSle 1276
#V4025 10/- | EF73 6/~ | KTW6] 67~ | T41 79 {3B24 5| 6KBG_ 59 | 125C7 4r- | 829A 30~ | Special
£V4046 40/- | EFBO 56 | KTW62 6~ [ TP25 15~ [ 3629 50/ | 6K8GT 813 | 12567 3= | 8298  50r. |  Varees
€Y3l 6. |EF85  6/6 | KTz4l - | TTII 3% | 3629 6K8M  8/6 | 125H7 3/ [ 832  Isi- | 2531 4sr-
DI 16| EF86  7.-1KTZ63 8| TTIS 25/-| (829B) 60/- | 6L5G &~ | 1257 5. | 8324 351 | 3A/l481 451
D4l 33)EF89  7N.ILP2  t0l- | TZ20 16/~ | 3Q4 6 | ele 91- | 125K7 316 | 843 714 | 31192/€
D77 4/31EF9l 36 |MH4 306 | UI2/14 8r- | 354 57-| 6L6G  6l- | 12SK7GT 3/- | g8e6A  14/- £37.10
DA30 126 |EF92 3/~ |ML4  41- | UI7 5. | 3v4 6/- | 6L7G 416 | 125L7  519. | 930 o | 4131 £35
DAF70 35/-|EF95 5/« |ML6 &~ | UI8 66 | SR4GY 9/- | 6[34 416 | 125N7 579 | o34 4l- | 4150 €385
DAF9! 6!-| EFI83  97- | MS/PEN /- | 027 8/- | 5T4 91- | 6LD20 519 [ |2SR7 5l | 955 2/6 | 5D21 €3
DAF96 7/6 | EFIg4 9/-|OB3 7/ | U52  5i- | 5U4G 51 | 6N7 6- | 12Y4  21- | 956 2/- | 723A/B 50/-
DD4f  4/-|EL32 3191 OC3  5/6 [ UABCBO 8/- | 5V4GT 8. [ eN7G 519 | 1317 71 | 957 5. | 7254 30-
DETs  I5/-|EL33  7/-1OD3 6| UCH42 776 | 5Y3G_ 3/. | 6Q7G &/ | 15D2 6/~ | 953A 41~ | vsen 2176
DETI9 3/6 |EL35  6/-{OZ4  4/- | UBF80 8/6 | 5Y3GT &/ | 6R7 6= | 20A2 1776 | 1616 31 | ACT6 160/-
DET20 2/ |EL4l 8| PCCB4 7/- f ULII  5I.|5z4 816 | 65C7 _ 516 | 21B6 9% | 1615 5. | £Vi93 300
DF39 4} EL42  8-|PCC85 8| ULI2 5 |5Z4G  7/- | 6SC7GT 5i | 25L6GT 7/9 | 1625 &/~ | Cvass 7o
DF72  7/6 [EL84  7/- |PCFBO0 7' | UL41 7. | 6AB7 4/~ | sG7  sr- | 30 5- | 1626 476 | Cvaso 3l
DES! 4= |EL5l  4/6 | PCFB2 8- | ULB4 716 | 6AC7  3/-{ 6SH7  3i- | 35L6GT a8l | 1629 416 | KRe/3 Tol-
DF96 716 EMBO 8- |PCLB2  8/6 | UU9 516 | 6AGS  3/- | 65)7 51 | 35T 1776 | 4043C 136 | LsoB- 300
DKS6  7I3|EM84 90 |PCLB3 10 | UY4l  6/- [ 6AG7 &I | 6SI7GT 576 | 35Z4GT 7). | 4063 8- | WL4I7A
DL92  6-1eN3l  1o-lpcle4 9 iuvss 66 | eals o6 | €s7GT 419 | 37 4ar- | 6064 10/- 150

AND MANY OTHERS IN STOCK, IN

ybelow £1. I7- P. & P. 2/- over £I.

BRAND NEW ORIGINAL SPARE
PARTS FOR ARS8 RECEIVERS.
Please write your requirements,
MARCONI RECEIVER TYPE CR
100/2 tested and aligned £32.10.0 Carr. £1.
TELEPHONE HANDSET. Standard
G.P.O. type. New I2/-, P, & P, 2/,
CONNECTORS FORTCS
RECEIVER, TRANSMITTER AND
REMOTE CONTROL, with original
plugs on both ends. New £1.17.6 each

P. & P, 2/6.
SPECIALLY BUILT POWER PACK
for TCS receivers, 230 volts A.C. mains,
including 6X5GT valve, £3.10.0. Carr. 5/-.
R.109 RECEIVER. Covering 2-8 Mc/s.
6 v. D.C. with set of spare valves and
carrier. Brand new in original packin<
case. £6.18.0 including delivery in U.K.
R.I109A RECEIVER. Covering 2-12 Mc/s.,
£7.18.0.
“CONNECT AND FORGET—
CANNOT OVERCHARGE” “ESS.
TRON” MARK | AUTOMATIC
BATTERY CHARGER. Initial charging
rate 6-7 amps. The charging rate auto-
matically adjusts itself to the charge in the
attery. Automatic current and voltage
control. Patented application of magnetic
amplification to battery charging. Indi-
cator lights show battery fully charged,
receiving charge, incorrectly connected or
faulty cells. Mains voltage 200/259 v.
,Built for 6 or 12 v. batteries. Measure-
ments 7 x 5 x 5%in. Weight 8% Ib.
Price £7.19.6. P. & P. 316,

CLUDING CATHODE RAY TUBES AND]SPECIAL VALVES,
Orders over £3, P. & P. free. C.O.D.

53 TRANSMITTER SPARES.
range. Price list on application.

H.R.O. Senior. Table Model. In
excellent, fully checked, and tested
condition (without coils and power pack),
£15.10.0, As above but rack mounted
model, £14.£0,0.

Individual frequency coils for above
£l each set or set of 9 £8. Either model
carriage £1.10.0.

Power pack for above.
A.C. 110/200/250 v., 59/6. Postage 4/-,
CARBON INSET MICROPHONE,
G.P.O. type, 2/6. P. & P. I/6.

COLLINS VARIABLE CONDEN-
SCGRS. Size 34 x 17 x IZin. 250pF. Ideal
TX Pi output circuits. 8/6. P. & P. (/6.
80W 12V PETROL DRIVEN CHARG-
ING SETS. Very compacs, in fully
guaranteed condition, £12.10.0, Carr. £1.

RE-ENTRANT LOUD HAILERS.
500 ohms, approx. 20w. £6.(0.0. Carr. 10/-

AERIALS IIft. long. 2ft. long when
folded, 15/-. P. & P, 2/-,

Full

British made,

P.C. RADIO LTD.

170 GOLDHAWK ROAD, W.I2
Shepherd’s Bush 4946

“All U.K. Orders

26 extra. Overseas Postage extra at costs.

R.107 COMMUNICATION RECEI-
VER. 1.2/17 mcs. 9 valves. “'Wide” and
“narrow’ band switch. AVC and BFO,
with internal speaker. (00/250 v. A.C.
and 12 v, D.C. Mcas: 24 x 13 x {7in.
Price £13.10.0. Carriage 20/-,

DOUBLE BEAM OSCILLOSCOPE
TYPE (3. 44in. screen. Time base 2 C/S-
Imc/s. Callibration markers | microsec-
10 microsees, Y2 attenuation. 115/230 v,
A.C. In_excellent checked condition
£27.10.0. Carriage £1.

R.209 RECEPTION SET. A |0-valve
high-grade Superhet Receiver with facili-
ties for receiving R/T (A.M. or F.M.) and
C.W. frequency | Mc/s-20 Mc/s. Hermeti-
cally sealed. Built on miniature valves and
incorporating its own vibrator power
supply unit driven by a 6 v. battery (2
point connector included). The set pro-
vides for reception from-rod, open-wire
or dipole aerial with built-in loudspeaker
or phone output. Dimensions: Length
12in., width 8in., depth 9in. Weight 23ib.
In as new, tested and guaranteed condi-
tion, £23.10.0, including special head-
phone and supply leads. Carr, £1.
RECEIVER TYPE R.206. Frequency
0.55 Mc/s to 30 Mc/s in 6 bands. 100-250 v.
A.C.or 12 v, D.C. Loudspeaker in power
supply unit. High performance super-
heterodyne, eleven valves including a
separate local oscillator valve, beat
oscillator valve and two valves (Amplifier
and Detector) in the A.B.C. system. In
very good condition £20.10.0, including
power pack. Carriage and Packing 15/-.
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SURBITON

PARK
FOR POST HASTE—POST

RADIO LTH.
FREE SERVICE

MARTIN RECORDERKITS
QUARTER TRACK

HALF TRACK

B.8.R. TD2 Monardeck, lateat mode) 5in. spool
Deposit £1.0.0 and 9 monthly .
Tape Amphﬂer for B.S.R. deck, |.r|nled cmmt ready wired, with
CC83, ECLy2, EMS.A and EZ81. Complete wllh all
plugu. sockets, panels, knobe, etc. The wlicle amplilter
mounts on to the deck, making a self-contained unlt .. £8.8.0
Deposit £1,0.0 and 8 monthly

ceeeia...  £0.8.0

Case with 7in. x 4in, speaker, £4.4,0
Complete Kit as above, £22.0.0
Deposit £2.4.0 and 12 monthly
The ubove recorder can Le supplied asscluuled test.ed and com-
plete with tape and wicrophioue 100 £25.0.0
Depoait $2.10.v aud 12 monthiy 5
Lollaro Stualo weck. Very latest model 3 speeda 7m spools £12.10.)
Deposit £1.5.0 and 12 monthly ,......... £1. a
npe Amplitier for Btudio deck, with ready wired printed circuit
control and input pauer, inafns and output transforiners.
Cowplete wilh valves, knubs, pians, screws, elc. Er'8s,
LCUS3, EMB4, EZ5]1, OAS] and 2 BL84, 3 watts output,
Maglc eye, radio and mic. inputs, BX L/8 socket, tone
and mowitor controls. Can be used as an amplitier . £11.11.0
Deposit £1.4.0 uud 12 monthiy ..... 5 1:‘/-
Case Tor above Including ¥in. x 5in. speaker £5.5.0
‘Total kit as above £24.0.0

Deposit £2.10.

We can vier Lhe above recorder, t.omp)ele with
phone, in a e Luze two tone grey u;hinel. -J.ssunbled xor £35.0.0
Deposit £3.10.0 anl 12 monthly . ........... 18.2

Tbis Machine is listed at 39 zps. by makers and i3 a very goml h

Building fnstructions avaiable at 2/6 each kit (refunded 1 lm bought)

B.S.R. TD2
Deposit £1.4. 0 and 12 munthly

(Rirals o pussren £ 1151180)
19/-

JASON F.M. TUNERS

FMTI, comnplete with valves
Deposiv £1.1.0 and 6 mouthly

FMTZ2, complete with valves. Less Power
Depoeit £1.0.0 and 7 monthiy ...,

FMT2, complete with valves, Sell powered ..
Depoeit £1.0.0 and ¥ monthly ...

FMT3, complete with valves, Less power, ,
Depoait £1.0.6 and 9 monthly .

FMT3, complete with valves. Self powered
Depowt £1.4.0 and 12 monthly .

Power pack kit ready drilled chaesis for FMTJ ete.

The instruction books are included in all kits but are otherwise 2/6.

JIV/2, switched I”.M. and TV. Bound scf powered. All valves..
Depomt £1.9,6 and 12 monthly ,...... £1. 4

Mercury 2 as JTV/2 but less power, with all valves
Deposit £1.1.¢ and 12 monthly |

The instruction book is again included but is Otherwisc 3/8 euch.

All the above units are avallable ready built and alined. Price on request.

£6,17.8

£7.17.8

. £14.15.0

.. £10.15.0
17110

Tape Aniplifier as over, but yuarter track | Sk £95800
Deposit £1.0,0 and ¥ qionthly .. £1.1,0
Case, two tone grey, with speaker, . £440
Complete Kit as above. ... £25.0.0
Deposit £2.10.0 and
Collaro Studio Deck. 1 track . £17.17.0
Depoeir £1.18.6 and I2 monthly o .5
Tape Amplitier. as over, hut 4 .. £12.12.0
Deposit £1.7.0 and 12 momhly
Case with 9in. x bin. speaker ... £5.5.0
Complete Kut 4 track Collare | £45.0.0
Déposit £3.10.0 and 2 monthly . £218.2
Tape Pre- amphner for Collaro deck. with power suppues, ECC83,
CL82, EZ80 and EMB85, Radio and Mic, sockets, gives
au equalmed output of 400 ru/Voits
Half Track......coceeieconsnssasacus £8.8.0
Deposit 51 0.0 and 8 n.\omhly
Quarter Track ........eecoveenoone £0.9.0
Deposit £1.0.0 nud 9 monthly
Marriott ’.l‘npc Heads. 4 track type LIR Ps/7 'md L/LSID Recordl
Playback and Erase witl mounting bracket for Biudio
deck,
Pair Complete (dlarriott iist price is £8.14.0) ... ........... £4.4,0
larriott 2 track type R/LP/Y Ilvconlll’lnybnck only with bracket
for stndlo deck. leal 31d head £1.12.6
I'ressure pad (3tudio deck onl)) - 4/0
Brepell Mk, b deck, ! triack, 4 speeds .., . £29.8.0
Deposit £3. .1.6 and 12 monthly ,
Brepell Mk. 5 Amplifier, with power, . £24.0.0
Deposit £2.8.0 and 12 month|
RADIO TUNERS
Armstrong T4 C. V.H.V, Tuner self powered ., £17.19.0
Deposlt £1.19,8 and 12 monthly ..
Armstrong ST3 Mk, AM/FM seli powered £25.12.0
Deposit £2. ’13.0 and 12 monthly ...
Armstrong AF208 AM/FM Radio chassis, Bass and Treble
controls. P.U. lnpute etec. £21.4.0
Deposlt £2,6.0 and 12 monthly .
Armstrom: Jubsiee Mk2. AM/FM Fush.pu
d Treble....... £28.5.0
hcpoulv. 22.16.0 an
Armstrong Stereo 55. Al\lll"\l “Radio ch-lss b m.
Bass and Trebleete. |, ...... .. £29.18.0
Deposit £3,2.6 and 12 monthiy . .5
Armstrong Stereo 12 Mk2, AM/FM Radio chmln, Sterco gram.
Push-pull output , .. .vevenn,nn - £40.5.0

beposit £4.0.6 and 12 monthly .
Rrass escutcheon available for AF208 and Jub, Mk2
Pyoc HFT109, M tuuver seli powered .....
Depoeit £2.8,6 aud 12 monthly .

. 718
£23.12.0

AMPLIFIERS (MONO)

Linear L45 Three valve amplifler _.... . £5.19.6
Linear Diatonic Five valve, push-pull .. £12.12.0
Deposit £1.7.0 and 12 monthly 3
Linear Concord 30 watt with case vieee.. £18.00
Deposit £1.16.0 and 12 wonth, 9.1
Tripletons Hi Fi Major, with Pre-amp ., . £15.18.8
Deposit £1.15.3 and 12 monthly

Pye Mozart, including Pre-amp, 10 watt £25.4.0
Depoelt £2.10.6 and 12 tuonthly .1

Leak TL 12, Maln amp. only 10 watt | S — £18.18.0
Deposit £2.0.6 and 12 monthly . £1.11.1

Leak Varisiope 111 Pre-amplider ......... = eeee.... £15.15.0
Deposit £1,11.4 and 12 momhlv £1.8.1

Quad Main amp. only 15 watt vee.... £22.100
Deposit $2,5,0 and 12 mont £1.174

AMPLIFIERS (STEREO)

Dulei AC202, Integrated ........... . £12.12.0
Deposit £1,7.0 and 12 monthiy . 8

Dulei GAWE Integrated . ............. £13.18.0

eposit 82.0.6 and 1% monthly . #1111
Rogers Cndel Mk2, with Pre-ampliter
Deposit IE 11.0 and 12 monthly
Leak Stereo 20 Main ampliner .. ...
Deposit £3.4.6 and J2 montbly |
Leak Varislope 111 Stereo Pre.aumjillfier
Deposit £2.10.0 and 12 mouthly
Quad 22 Stereo Control unit, Pre-amplifier
Deposit £2,10.0 aml 12 monthly

Pye HFTIIJ AM{FM Tuner self meared £28.7.0
Deposit, £2.18.6 and 12 monthls 1

Quad .M. Tuner un-powered ......... 224.18.9
Deposit £2.13.3 and 12 monthly . 1

GRAMOPHONE UNITS

B.5.R. UA14 TCS cartridge  ....... . . £6.19.6
Deposit £1.0.0 .md L} nmnthly .

Garrard Amtostim Mono cartrldge .. iiaeiiieeiiins £7.17.0

L¢posit £1.0.0 and 7 monthly . £1.2
Garrard Autosllm De Luxe Mono cartridge p— £11.9.0

Deposit, £1.6.9 and 9 monthly .

Philips AGlOLB with Btereo cartridge ...
Depoait £1.7.0 and 12 manthly |

Decea Deram Arm oniy ............ B

Decoa Deram Transcription cartridze £4.13.8

Decca Deram Auto oartridfe . £3.13.6¢

Goldring GL5S, with arm, less cas » 215 19.8
Deposit £1.12.0 and 12 monthly

Goldring 88" Transoription, no pick up . & 517-14-0
Deposit £1.19,0 and 12 monthly ..

Goldring GL55X as QL8 but less PU. arm ..o iieiius. o £13.1.7
Depovit £1.7.7 and 12 monthly . £1.

Garrard 4HF with Mono cartridge .. veeei... £17.0,0
Deposit £1.14.0 and 12 mon'.hlv £1.

Garrard Lab: Type ‘A’ Auto-changer. Mono voo.., 219149
Deposit £1.19. 0 and 12 monthly 21.1

Garrard 301 5 . £20.12.2

Deposit £3.

Garrard 301 Strobe B PITI pw e ey TR ERIEETS) £22.0.0

Deposit £2.4.0 and 12 v . £1.186,
LOUDSPEAKERS

Goodmans Axiette 8 £5.5.7

Goodmans Axiom 10 £6.5.11

Gooumans Axtom 201 . £10.7.0
Deyporit £1.1. 0 and 8 monthly

Goodmens 5K/20/XL Tweeter wlth cross over £72.0.0

Wharledale R812/DD Ltin. full rauge .., £11.10.0
Deposit £1,7.6 and % mouthly

Whiteley Electrical W.B. H.F. 1012 10in.  ............ ....... £4.7.6

48 SURBITON ROAD, KINGSTON-UPON-THAMES, SURREY

Established over 30 Years
We pay all postage and insurance.
Hours: 9 a.m.—-6 p.m. (1 p.m. Wednesday).

Telephone KIN 5547
All orders despatched same day.
We do not ciose for lunch.

Money refund guarantee.
Open ali day Saturday.
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#RMSTRONG AF208AM FM
RADIOGRAM CHASSIS

& —

% Full VHF Band (87-108 Mc/s and Medium
Band, 187-570M) % 7 Valves % 5 Watts Output
* 15dB Negative Feedback + Separate
wide range Bass and Treble Controls %
2 Compensated Pick- up Inputs % Frequency
Response 30-22, C.P.S. +2dB Tape
Record and Playback Facilitics % Conti-
nental Reception of Good Programme
Yalue % For 3, 7} and 15 ohms speakers.
Send 8.A.E. for leaflet.

1.4.0 Carr. Free

1963 RADIOGRAM CHASSIS
THREE WAVEBANDS FIVE VALVES
8.W. 16 m.—50 m, LATEST MULLARD
M.W. 200 m.—350 m. KCHSI, E)R9, EBUSL,
L.W. 800 m.—2,000 m. EL84 EZ80.

2-month guarantec.
AC. 200/250 v. 4-wa¥ . Switch; Short-Medium,
Long/Gram. A V.C. and Negative feedb
i | 8ohm output, 5 watts. Chassis 153 x 5} x
Glass dial, horiyomal or vertical wording,

hlze
10|n x 4}in. Aligned and calibrated. |solated
Chassis.

£8.19.6

Carr. & Tos, 4/6

BARGAIN SALE PRICES

New Boxed VALVLS 96-day Guarantee

0Z4 5/-|6K7G 5/« EABCSO 8/-|PCL82 10/~
1R3 8/-|sK8G /o E 4/- PeL84 10/«
185 6/-[6LBG 8/-.EBL41 8/-[PL81  10/-
1T4 3/-l6N7M  5/-|EBCSL  8/-|PL&3 8/~
22X 2/-|6Q7G: 8/-IEBF80  9/.PY33  15/-
384 7/-168N7 6/~ ECH42 9/-|PYRO /.
3V 7-|AV6U 5/« BCHSL §/-|PYN] 8/-
3Q5 7/-|6X4 5/- KUL82 10/-|PY&2 -
5U4 8/-16X 5 8/- EFd5 6/-|PQu5 -
5Y3 6/-|12 8/-(8P41 3/~
5Z4 9/ 5/«|BP6L 3/-
B8ACT 4/-| (U2 -
6AME  4/.[12 K 8/-|UBC41 8/~
GATS 8/-j12K7 5/~ EYA6  9/-(UBCSL 9/
6BASG 71-12K8  14/-1EZ40 7/- UBF89 9/
6BES 5/-112Q7 5/-|EZ80 /- UCHRL 9/-
8BWE8  7/-25Y3G  §/-{EZ81 7/-|UCL82 10/-
6C4 5/-33L6 9/- HABCSOIO[- UCL83 12/-
6D6 5/-13524 5/-|[HVR2A 5/-[UFsy 9/-
6G6 4/-1807 5/« KT33C  8/-|UL41L 8/-
6HB 8/-1954 2/-|KT76  8/a[UY4l T/
6J5 5/-[DAF96 8/-|MU14 7/-[UYBS 7/-
676 5/-/ D196 8/-|PCC84 /- Uus -
637G 6/-|[DK96  8/-|PCI80 -|VR150 7/~
6K6 5/-|DL96  8/- PCF82 8/- Wil G/

COMPLETE RADIO
CHASSIS £4.19.6. post free

4 Mullard valves, Sln speaker.
Superhet Cire BRAND NEW,

Size 9 x 6 x 5iin. high. Tested by us ready
lor use. 200/250 v. A. C -D.C. Mains.

DE LUXE MODEL as i{llustrated with
luminated dial. Fully tunable with

Medium and Long Wave 12-month Guar-
antee. Only £4.19.6 post 5/-.

MAINS TRANSFORMERS 200/250 v. A.C.
Postage 2/- cach ‘ransformer,

STANDARD, u350-0-250, &0 lllA, 5 3.5 a.
tapped 4 v. 4 8. Rcumer 6.3

2 a, ord v, 2a, 22/8, ditto, J.) . 29/6
MINIATURE 200 v. 20 mA, 10/6
MIDGET, 220 SmA. 6.3 v.2a. ., 15/8
SMALL, 220-0 50 mA, 6.3 v. 2a, 17/8
STD. 250-0-250, 65 wA, 6.3 v. 3.5a, ,, 13/6
HEATER TRANS, l) 3 v, l} amp. 78
Ditto, tapped 1.4, 2, 3. 4, 5, 6.3 v, 8/6
Ditto. se¢, 6.3 v. 4 amp. 10/6

GENERAL PURPOSE LOW VOLTAGE 2 lmp.

, 9, 10, 12, 15, 18, 24, 30 v. 22/8
AUTO TRANSFORMER 150w. .. 22/8
0, 115, 200, 230, 250 v., 500 w. .. B82/8
MULLARD “510” Maim transformer.., . 30/-

PARMEKO MAINS TRANSFORMER, Made for
special contract, the ra.ungs can safcly he
douhlcd (inaranteed 2 years. Primary 0-110+

21 250 v. H.T. 3000601)v 90 mA. L.T.
6.3 v. 1.8 amp. dize 4 x 3}.x 3in. (]

MAINS POWER PACK. 8izc 33 x 44 x 4 in.
with mains transformer, metal rectifier and
condensers to provide smoothed H.T. output
220 v. 45 mA. D.C., L.T. 6.3 v. 2 a. Centre
- tapped. Allready b on a strong metal chassis.
Brand New. Bargain. Post 2/6 9/6

INTERVALVE TRANSFORMERS 3:1 or 5:1, 9/..

din.

CONDENSERS.

C.R.T. BOOSTER TRANSFORMERS

for heater cathode short circuit. or
tubes with failing emission. Full
instructions supphed mains input.
Type A option II 23% and 0% boost.
2v, or 4v. or V. or 10.8v, or 12.6v.
State voltage rcquu‘c(l PRICE 10/8

LOUDSPEAKERS P.M. 3 O 2} 3 3. 4in.,
Rola, T7iu. x 4in. Rola, 15/3 6lin. Llola,
16/6; Riu. Plesscy, 17/6 10 x 6in. 22/6; loin. Rola,
30/-; 4iu. Tweeter, 25/«; . R.A.

13} x 8in., Double Cone 35/-

STENTORIAN HF1012. 10in. 3 to 15 ohms, 10 w. 82/6
45 ohwm, 7 x diu., 21/=; 5in., 17/6; 3}in., 15/8.

BAKER SELHURST
LOUDSPEAKERS

Details 8.A.E.
12in. Baker 15w. Stalwart
3 or 15 ohms, 45-13.000

0/-

c.p.s. .. 80/-
12in, Stereo Foam Sus-
pension, Itw., 35-16.000
c.p.s. . £68.17.8
12, Standard H.5. 20w,
- 14,500 e.p.y £8

15in. Audnonum

D W,
v.p8. b0 12ke/s. £18

Details” and  Enclosures

plan: B.A L.

TWIN GANG TUNING CONDENSERS, 1i3 pF,
miniature lin, x 1iin. x 13in., 10/-. A00pF Standard

with tritmers, 9f-; midget. 7/8; with lrllulners 9=

SUODF slow motion tuning standard or midget, 9/~.
SMALL 3 gang 500 pl?,
SINGLE 25 p¥, 50 pl,

17/-. SINGLE 365 pF /6.
75 pF, 100 pF, 160 pkF, 5/6.
Solid dielectric 100, 300, 500 pF, 3/6.

New stock. 0.001 mfil. 7 kV,
T.C.C., 5/8; Ditto, 20 kV, 9/8; 0.1 mfd., 7 kV 9/ﬂ
Tubular 500 v. 0.001 to 0.05 mid., 9d., 0.1, 1/~;
0.25. 1/6; 0.5/500 v., 1/9; 0. 1/3-JU v, B: i 0. 1/‘2,000 v.
0.1/1,000 v., 1/9; 0.1 ml’d 2,000 voits, 3/6.

CERAMIC CONDS 500 v. 0.3 pF to 0.01 mfd., 9d.
SILVER MICA CONDENSERS, 10% 5 pF to .700 PE

8d.; 600 pK to 3,000 pR, 1/-. Close tolerance
(1 pF) 22 P to 47 PF, 1/~ Ditto 1% to 56 p¥
t0 815 pF. 1/-; 1,000 p¥ 40 5.000 pF, 1/9.

465" Kels SIGNAL  GENER ATOR

Price 15/-, Uses B.F.0. Unit, ZA 30038
ready made with valve 1S5. POCKET
SIZE 2} x 44 x lin. One resistor to
change full instructions supplied.
Battery8/6 extra.69V 14V, Details S.A.E.

0.P. TRANSFORMERS. Heavy Duty 50 mA 4/8.

Multi-ratio.7/6. Muln-raho heavy duty push pull, WAVECHANGE SWITCHES

10 w.. 15/6, Miniature, 334, ctc., 5/8, 8 p. 4-way 2 waler long spindle ., 6/8
L.F. CHOKES 15/10H. bOlGa mA, 5/- 10 H., 85 mA, way, or 2 5-way long spindle 3/6
10/8; 10 H., 150 mA. 14/-, - 2-Way or 4 p. 4-way lonyg spindle 3/8
FULL WAVE BRIDGE SELENTUM RECTIFIER: | 3 p- 4-way, or 1 p. 12-way long spindie 3/6

2, 6oor 12 v, 14 amp., 8/9; 11/3; 4 a., 17/6. | yy, " .
HARGER TRANSFORMENS. “Tapped ipt 200 ab,“e"ef';,a"l’g“ yM"}KplTS. o SRS il
250 v. for charging at 2,  or 12 v., 1} amype., 15/6. 4 p. 3 way, 8 p. 2 ale r switch, 8/6;

2 amps., 17/8; 4 amps 22/8. Circuit mcluded
4 AMP CAR BATTERY CHARGER with amp.
meter Leads, Fuse Case. etc., for 6 v. or 12 v., 69/9.
AMMETER 0 to 5 amp. 9/6.

additional wafers up
d.p.d.t., 4/-,

2 wafer :.wltch 12/6. 3 wafer switch, 16/
to 12, 3/8 each extra.
Switches, /- d.p., 8/8;

Rotary s.p 3/6. d.p.. 4/6.

Toggle

BOOKS list S.AE.

46 Circuits for Germanium Diodes 3/-.
“W.W.” Radio Valve Data, 6/-,

Righ Fidelity sSpeaker Enclosure, 5/-,
Valve and TV Tube Equivalents, 9/8.

CRYSTAL MIKE l\\l‘Rl‘, 8/6
Size 1 x 13in., or 14in. d
ACOS \IIL 60, insert 11in. dia

ACOS 39-1 DE LUXE ST

TV Fault Finding, 5/-.

Quality Amplifiers, 4/8.
Radio Valye (xmde. Books 1, 2, 3,
or 4, 5/~ each.

Transistor superhet Receivers, 7/8.
Practical Radio Inside Out, 3/6.
Master Colour Code Chart, 1/8.

Tra or Controlled ‘\lodels, 7/6,
tes of Colour TV 16/-.

Ceramic EF50

TSI, QUALITY STIC
Valveholders, PaX. int. oct., 4d. EA50,
6d. Bi2A, CRT, 1/3. Engl. and Amer. 4

15 tav,m:i 7 pin., 1j-, MOQULDED Mazda and
nt.

oct., 8d.: BTG, B8A, B8G, B9A, gd.
B7G with can, 146 BYA with can, 1/9.

BY9A, int. oct.. 1/-,
B7G, BYA cans, 1/- each.

LF. TRANSFORMERS 7/8 pair
465 K/s Slug Tuning Miniature Can, 2x % x }in,

High Q and good bandwidth, Data sheets,
NEW FAMOUS
ELECTROLYTICS MAKES

TUBULAR TUBULAR CAN TYPES
glfssov 22/- 30/350V 5/6 :1;253533 2;.
2/350V  2/3|100/25V - | 32/35 ~
* 4/450V 213 |50/00y g;_ 47350V 8/8
8/450V_ 2/3 ? 100/270V 5/6
16/450V /- [500/12V 3/-15.000/6V 5/~
32/450v g9 1.000/12V  3/-139 189350y  §/a
25/25v 1/ B+8M50V  3/6 32432450V §/-
25/50v g/, B+16/450V  3/9 25123,*,25{*“""-
50/25V  9)- 16+16/450V 4/3 64 yonisxgy 116

50/50V  2/-132+32/350V 4/6 100+200/275v 18/8

4 TRANSISTOR PUSH-PULL AUDIO
Bize 3x 1} x §. AMPL'F'ER

A ready built mmmturc push-pull anplifier with
input and output transformers, 4 transistors.
Iddeal for use with record players, intercoins,
BABY ALARMS. ctc. Complete with full

instructions and circuit.
Price 52 / 6 9 v. Batt. 2/3, 2}in. Speaker 15/~

HI-FI AMPLIFIER, Ready built.
A.C. only, 200-250 v. Valves ECL86 and
EZ80. 3 watt quality output. Mullard
tone circuits, bass boost, treble and
volume controls. Separate engraved
front panel with de-luxe finish. Heavy
duty output transformer 3 ohm

Quality mains transformer. Stove
enamelled chassis size 6in. x 5in. x 3in.
Bargain Price £4.10.0. Circuit supplied.

RADIO ¢

Our written guarantee with every purehase
NEW COMPONENT LIST 1/-.

THE ORIGINAL

OMPONENT

Bus 133 or 68 pass door
S.R. Station Selhurst
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Volume Controls 80 .3 . COAX

ABLE

g 1" !

| Semi-air  spaced i, | o TRANSISTOR RADIO
Linear of Log Tracke | g \pjed core. [{ MEDIUM AND LONG WAVE KIT
Long spindles. Midget 6d.yd.

5 K ohmws to 2 Meg 40 yda. 17/6 {1 First class components to make a 6
5 ! g 1 80 yde. 25/- tranststor 2 waveband superhet chassis.
/8, 8/-; D.b. 4/6:| Fringe Quallty 44 g |} Ideal for portable or table radio. All

Btereo./810/6:D.P.14/8 | Adr npuvd I ya. | parts including BVA transistors. ferrite

LESCOPI || aerial. with car aerial coil, printed
TELESCOPIC CHROME AERIALS 13in. euendmg aircuit. 8iin. x 21in.. but EXCLUDING

to 43 in., 8/6 ea. Coax Adaptor Plug, llo eX1TH.
speaker and cabinet.
oA pipe Bangy LI 18 ap socker. . ‘5 || Speakers.dohms 7x4in.21-£4 5.0
5in.. 17/6. 3iin., 15/6. -0

PANEL SOCKETS 1/-  OUTLET BOXES  4/-
BALANCED TWIN FEEDER yd. 6d. 80 or 300 ohms.
DITT0 SCREENED per yd. 1/6. 80 ohms oniy. | BULGIN PLUGS AND SOCKETS. T3, Nob-reversible
Wirewound Ext. Speaker Control, 10Q 3/-, 250 6/6. | P74. 2-pin, 4/3; P73. 3-vin, 4/6; P194, 6-pin, 5/8.
WIRE-WOUND O3, 3 WATT. Pre-set Min. | JACKS. English open clrenit. 2/8. Closed eircuit,
gg Typea. Auqvuluen to m;m:? to 23 K.. 3/~ Iea 4/3. Grundig type, 3 pin, 1/8, Grundlg lead jack. 3/6.

K., 50 K., 4/-. (Carbon 30 K., to 2 wmeg., 3/-) | JACK PL Engl .; 8creened, 4/-; Grundj
%vuurrwounn 4 WATT Pt:rs L;alms spindie, :‘; pin, :1/(!‘ms BN f &

alue. 50 ohms to 50 K., &/6; 100 K,
PHILIFS TRIMMERS, 0-10 p¥. 3-30 pF, 1/-. ALADDIN FORMERS and cores, in, 8d.; in. 10d.
0.3in. FORMERS 5037 or 8 cans TV1 or g, Fiul

'{%IMMERS Ceramic]:. im“ 50, 70 pF, 79d IBO {)/]; 21, or in. sq. x 1jin., 2/~ with coies.

pH, 1/8; 230 pF, 1/8; 300 p¥, 750 pF, 1/9. 3
TV ete. TRAMMER, 1000 p¥, with knobs, 2/-. SLOW MOTION DRIVES. 6 : 1, 2/3.
RESISTORS Prelerrcd values. 10 Dhma ta 10 mex.. | SOLON IRON, 25\, 200V or 230V, 24/-.
Iw, 4d; i w, ddil . 8d.; 13 w.. 84.; 2 w.. 1/-. | ANTEX SUB-MIN IRON 13w. 200 or 240 v., 20/6.
ngh Slubill!y 4 w., 1%, 8/~ Preferred vaines | BENCH STAND for above, 12/6.
100 to 10 meg. Ditto 5% 10Q to 2@ meg., 8d., |

& watt 1/3 I\S()\ FM TUNER COIL SET 29/-.
10 watt WIRE-WOUND RESISTORS 2’,_ . coll, aerial coll, osctllator coil.
e 10 ohrus—10,000 ohms Y twoi f. transformers 10.7 Mc/s. detector
) - || transiormer, heater choke. Circuilt
123K to 47K 10w, . X b 3/- book using tour 6AME6. 2/6.

Complete Jason FAMT1 Kit. Jason
chassis with callhmted dlal compo-
nents and 4 valves. £6..

Power pack 28/6 extra.

Model F¥ with new shell cabinet, &
o reet, 1,200fv. 37/8 valves & power pack £10.

Lonz Play un. reel, 1,80071. 35/- 3in. 1/6 | MAINS DROPPERS. Midget adjnetabie sliders,
37in. ree, 1,2001t. 23/8 | i 52 | 0.3A. 1,000 ohms, w- ;.-z,\ 1200 ohms, §/-;
_éln. reel, 9001t 18/8 5 2;- 0.15A, 1,500 ohuns, 53 60 ohws, 5f-,
Btandard  7in. reei, L.200ft. £5/- | 5¢in. 2/- MIKE TRANSrORMER D() -1, 3/9.
Sin. reel, 600 . 16/- | 7in. 218 P.V.C. Covered Wire, singie or stranded, 2d. ye.
:l T _lk T e "~I Sleeving, 1 or 2 mm., 2d.; 4 mm., 3d.; 6 mm., 5d. yd
nELiL o R0 JEEHSET, 1 SPEAKER FRET. Gold Cioth, 17 x 23in,, 57~ 26 x
Head Defluxer, 200/250 v. A.C.. 27/6. | | 35in. 10/-. Tygan. varlous colours, 52in. wide from
Leaflet with full details, S.A.E. n. wide. from 5/- it. Samples, 8.A.E.
Metal, Gold, 12 x 12in., 6/-.

AMERICAN “BRRAD
PLASTIC RECORDI
Double Piay 7in. reel, 2,400t. 80/-

CRYSTAL 56T BOOKLET, 1= " "
STAL D E O 34. 4/-. OAS. -
S A Ea e e PHONES. 3000 ol 1672 pr. | |RARIO AND TELEVISION SPARES

SWITCH CLEANER. ¥luld squirt spout, 4/8 tin. | | All leading makes, volume controls,
l'nlls. ete,, line oulput transtormers,
HIGH G \II\ le PRI A‘\II'I AFIERS
I R.E

. valves, (current  and
3 nhsolelv types).  Send S, A LE. for
Tunable channels 1 to 5. Gain 18dB. quotation,

ECC84 valve. Kit price 29/6 or_49/6
WEYRAD

with power pack. Detalls 6d. (PCC81
valves if preferred). Coils only 9/6
Tunable channels 8 to 13. Gain L7dB. ‘ ;_“"(*\,QN'}',""\QQP""" NERSITOR

BAND Il I.T.A.,—Same_ prices.
Circult and Colls only. 9/6. 'S WITIHI T
1/16in. Paxolln Panels, 10 x 8in.. 2/-. L;:;la)mf 'h;]léﬁ\:;;l‘w::vel:\c;:ltlnkliw
et Cooled  Rectifiers, [} gy Gin rod. 208;11" tuning, with car

V 60mA. 8/6: 250V aerial coupling ¢

etenium Rect.. 300V-85maA. 5/-. |1 Gic. Coil 50/1AC l76pl‘ Lunﬁng.
IMin, Rectifier, 125V. [} Ist and 2nd I.F. Trans.—P30/2C 410kc/s
250V, mA. 14/6. 11/16in. dia. by #in, 5/7 each
4A100,14A116.10/-each FC31,20/- | | 3rd I.F, Trans.—P30/3CC. 6/-
Coils Wearite ''P" type, 3/- each. Spare Cores 6u. each
Osmor Midget 'Q" type, adj. dust core, Driver Transformer—LFDT4. /6

Wavechange Slide Switch

il leachiitliganses Lisk S AL, Printed ClreultPCAL Sice 21 x 8iin.

Telotron I).WV. L. and Med. T.R.F,
with reaction. Med. wave D.R. /6. 53?3%2‘3{,‘:3;&{‘%{%’{,”“

Ferrite Acrials, M. 8/9: M. and L., 12/8. 35 ohm Speakers, 3tin., 15/6: 5in.. 14‘}(:’»v

Osmor Ferrite Rod Acerials, L. and M, 7 x4in., l%

for transistor circuits, 10/- each. 24 Fixed Resistors. 10/6

Ferrite IRods, S x in.. 8/-. ,116 F}xedccondengfrtsr. 1201/6
A "uning Gang with immers.

,};.‘l‘;:fh‘(’:‘ﬁ;‘g 2’2;&;:";£(!£1‘TGI%AX_ 3/-, |} 6 Mullard Transistors and diode. 42/6

Repanco DRR2, ‘4/-, DRX1. 2/6. Constructor's Booklet. . 2/-

Radio Serewdriver, 5in.. 8d. "0'1‘\»‘1'»}" 3 OHM MODIFIC ‘\’"1%,\

Neon Malns Tester Screwdriver, 5/-. —
Solder Radlograde, 4d. yd., iib. 5/- NEW MULLARD TR ANSINTORS
Biack Craekle Paint. Air drying, 3/- tin. 0OC71 6/-, OC72 7/6, OCBID 7/6, OC81 7/6.
0C44 8/9,0C45 8/8,0C17110/8, AF117 9/8

I

|

Atuminium Chassls, 18 s.w,g. Plain suh \Ilnlnlln(' [N nndvnu-n. 0.1 mFd,
undrilled. 4 sides, riveted corners, 30v.1/3. 1,2, 4 16, 25, 30, 50, 100 mFd,
lattice fixing holes, 2}in, sides, 7 x 4in. 15 volt 2/6 ea. 'l‘ran sistor Holders 1/8.
4/6: 9 x Tin., 5/9: 11 x ln 6/9 laxsin o

8/6: 14 x liin., 10/8: 1din., 6: B.B.C. I‘oclu-l 2 lrunsnalon M.W,
Aluminium Paneis, 18 s w g.12x 1 21n and L.W. Radio Kit. 22/86,

4/6: 14 x 9in., 4/-: 12 x 8in., 3/-; 10 x Tin., Miniature earpiece, 7/6, Batt. 2/3

2/3: 8 X 6in.. 2j- ] Circult details. etc., S.A.E

COMPONENT SHOP 337 WHITEHORSE ROAD

SPECIALISTS Vet chovoon

Telephone: THO 1665
Post 1/- unliess otherwise siated. C.0.D. 2/- (Export welcome. Send remittance
and ertra postage).

| Type D240, 8.5 : 1 Driver Transformer, 10/«

5

MONARCH RECORD PLAYER

Kit with ready buiic amplifier, speaker

bi o
:::’r.c:nl;?r(\s. 5[- £I I . I 0.0

Worid's finsst d-iprod Amsachanges

Garrarddeluxeauto-playerkit

£11 19 [ Carr. and ins. 5/-
details S.A.E.
ARRA Il D QUALITY AUTO-
A (- . 4-speed,  witin plug-in
x h ul Ready  bhullt. 3 walt
.uu Illh r. Loudspeaher and contem-
porary styted Portable PPlayer Case.
Atl items guaranteed to lit together
perfectly, can be assembled in thirty
minutes, full instructions supplied.

G

MAGNAVOX — COLLARO 4 specd

Stereo/Monaural Autochanger,

Diamond Stylus and Record dust

cleaning attachment.. o .. £2.178
4 8peed Autochanger, B.8.R., U.A.14  £8.15.0
B.S.R., U.A.12 Stereo/Mono .. .. £7.10.0
Garrard Autoslim Cbanger .. v £6.17.8
4 SPEED SINGLE PLAYERS:

E.M.L. with auto stop 5% .. £5.15.0

E.M.L with separate pick-up v 2378,

RECORD PLAYER CABINETS

with room for amplifier and speaker., 70/~
2 valve 3 watt A.C. amphfier and speaker wired
and tested to fit above cabinet 00 95/-
Replacement sapphire stylii available from 5/3,
Replacement Xtals from 15/-; Sterco from 31/8.

SINGLE PLAYER KITS
£7.19.6 vost 5~

With ready-built, 2 stage. 3 watts out-
put amplifier. High flux 5in. speaker.
Handsome portable case 13 x 10} x Tjin,
Collaro 4-speed junior motor. LP/Std
xtal pick-up for 7, 10, and 12in.
records,

CABY MULTIMETER
Moving-coil Model ML 54/-
MeasuresD C or A.C.6v.,30v,120 v,
600

D.C. 30 mA. 300 mA.
Ohms 0«100K Leaflet S.A.E.

ARDENTI: Transistor Transformers

Type D3035. 7.3 CT: Push-Pull to 3 ochms
for OC72. etc.. 1 x 1 x tin 8/6
Type D3034. 1.75 : ICT Push-Pull Driver
for OC72, etc., 1 x ixi 8/6
Type D3058, 11.5 : 1 Output to 3 ohms for
0OC72. etc., 1 x ¢ x H 9/6

Type D167, 18.2 : 1 Output to 3 ohm51(2<)/r

0OCT2. ete., t x | x jin.
Type D239, 4.5 : 1 Driver Transformer, 10/<

ARDENTE
5K or IM@Q switched. dia. 08In, 5/3

Type VC1760, 5K with switch, dia. 0.7in.. 10/€
eaf aid earplece xtal or magnetic, 7/6

TRANSISTOR, CONTROLS .
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A NEW-PRACTICAL WAY
of UNDERSTANDING

Radio - Television - Electronics

Including: Transistors; VHF/FM; Hi-Fi equipment; Computors; Servo-mechs; Test Instuments;
Photo-electrics; Nucleonics, etc.

FDB Your Career...Your Own Business...An Absorbing Hobby

Radiostructor—an organisation specialising in electronic training systems offers a new sclf-instructional method
using specially designed equipment on a “‘do-it-yourself*’ basis.

You learn by building actual equipment with the big kits of components which we send you. You advance by
simplesteps, performing yholeseriesofinterestingandinstruetiveexperiments—withno complicated mathematics’
Instructional manuals employ the latest technigues for showing the full story of electronics in a practical and
interesting way—in fact—you really have fun whilst learning! Post the coupon below, now, for full details.—

RAD'OSIRHGTOR | PosT vow

|
l To RADIOSTRUCTOR (Dept. G28) l
1 READING, BERKS. |
l Please send brochure, without obligation, to:— l
- i i
I % Name - I
: I 1
© g Address,
3 : ; 1 4/63 i
1 1
7l l % BLOCK CAPITALS PLEASE l
i z l (We do not employ representatives) l
g S |
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Editorial and Advertisement
ices:

PRACTICAL WIRELESS

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

© George Ltd., 1963

[GTIGITHIN

Newnes

Phone: Temple Bar 4363

Telegrams: Newnes, Rand, London,
Registered at the G.P.O. for trans-
mission by Canadian Magazine Post.
SUBSCRIPTION RATES

including postage for one year

2

- £1.9.0 per annum
- £1.7.6 per annum
- £1.5.0 per annum

nland - - -
broad - = -
Canada = = =

fectro-mechanical Echo Unit 1112

Contents

Page E
ditorial ... .. .. .. 1085 =
Round the World of Wirelcss 1086 =
Cathode Ray Indicator .. 1088 §
Geiger Counter Digital =
Register o 000 . 1090 =
.W. Caleulator... .. .. 1094 =
emiconductors e .. 1095 =
Quality Amplifier and Tuner... 1101 =
our Valve Transmitter .. 1108 E
Musical Alarm ... ... .. 1162
Twin-unit Two ... ... .. 1T E
Test Gear Techniques ... o 1125 E

On Your Wavelength ... . 1134
Letters to the Editor ... .o 1137
Club News .. 1138
Trade News e 1141

The Editor will be pleased to consider
articles of a practical naiure. Such
articlas should be written on ‘one side
of the paper only, and should contain

name and address of the sender.
Whitst the Editor does not hold himself
esponsible  for manuscriprs. every
fort will be made to return them if a
tamped and addressed envelope is

All corr
or the Editor should be addressed:
he  Editor, PRACTICAL
George Newnes, Ltd., " T
Southampton  Street, London, .C..
Quing 10 the rapid progress in the
esigns of wireless apparatus and to
ur efforts to keep reader$ in touch
with the latest developments, we give

atters patent.
Cogurtaht in all drawings, photo
aphs and _ articles published in

RACTICAL  WIRELESS g

specifically
throughout  the

eserved countries

=z s

. Practical Wireless

L R T

i

At Your Service

VERY month we receive many hundred letters from
E readers wishing to use our Query Service. Most of these
are dealt with to mutual satisfaction, but it is only to be
expected that with such a vast quantity of mail, readers are
sometimes disappointed. We feel it would be useful, then, to

“outline the nature, purpose and scope of the service.

It is designed primarily to'answer queries on articles published
in the magazine and to deal with problems which cannot be
solved by reference to text books, etc. It involves us in con-
siderable time and expense and for this reason alone it can only
be run efficiently if unnecessary time wastage is avoided.

What we CANNOT do

(1) Supply circuit diagrams or blueprints other than those
listed every month on the inside back cover page.

(2) Design equipment, or supply circuits and wiring dia=
grams, to individual requirements. We cannot undertake to
run a design service.

(3) Answer queries on most imported equipment, because
technical information is often almost completely lacking.

(4 Supply details for converting war surplus equipment.

(5) Answer technical queries over the telephone.

What we CAN do

(1) Deal with queries relating to published articles.

(2) Try to help in technical problems where reference to
standard books has not provided a solution.

(3) Give general advice.

(4) Try to help in servicing probiems.

What YOU can do

(1) All queries must be accompanied by the query coupon
from the current issue.

(2) A stamped and addressed envelope must accompany
the query. '

(3) Give clear and concise relevant information on the
particular problem.

(4) Avoid “portmanteau” queries.

Failure to observe (1) and (2) will generally fail to elicit a
reply. The provision of inadequate data may lead to delays,
But delays may also occur through the necessity to locate some
obscure facts arising from a query. And, of course, with such’a
large mail, correspondence does sometimes go astray.

Our whole purpose is to help readers in their problems;
on the other hand it should be borne in mind that we offer a
free service and not a right to make excessive demands (see
item 4).

These notes are intended to help you to obtain the best service
and for us to provide it! '

TN T T T T T s
Our next issue dated May will be published on April 5th.
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NEWS AT HOME
AND ABROAD

Broadcast Receiving Licences

'I‘HE following statement shows
the approximate number of
Broadcast Receiving Licences in
force at the end of December,
1962, in respect of wireless
receiving stations situated within
the various Postal Regions of
England, Wales, Scotland and
Northern Ireland. The numbers
include Licences issued to blind
persons without payment.

Region Total
London .. . 614,435
Home Counties 571,383
Midland .. . 413,784
North Eastern .. 435,330
North Western., 374,203
South Western o0 oo 337,679
Wales and Border Counties 188,450
Total England and Wales .. .. 2,935,272
Scotland .. . v . 308,584
Northern Ireland 00 oo 105,557
Grand Total 00 _ oo . 3,349,413

More Experimental Stereophonic
Transmissions

ON 13th January this year the
BBC commenced its second
serics of field trials of the
Zenith-GE  stereophonic  system
using the Wrotham Third Pro-
gramme transmitter on its normal
frequency of 91-:3Mc/s.

There are regular morning
transmissions  of  stereophonic
programmes each week on

Sundays at 10 to 10.30, on Wed-
nesdays at 11 to 11.30 and on
Saturdays at 11 to 11.30.
During the five minutes pre-
ceding ecach programme a tuning
signal is radiated consisting of
two tomes of different pitch, the

FRACTICAL WIRELESS

one of lower pitch being on the
A (left-hand) channel. This
signal lasts for four minutes and
is followed by one minute with
no modulation. At the begin-
ning of each programme there is
a stereophonic  announccrment
for setting-up purposes.

Test Tapes for South Africa

"T'HE South African Broadcast-
ing Corporation has placed
orders with EMI! Electronics
Ltd. for test tapes for use in its
broadcasting studios.

The test tapes comprise a
sequence of pure tones over a
very wide range of frequencies
recorded at predetermined inter-
vals. Such test tapes are recorded

at the Hayes plant of EMI
Electronics Ltd., using magnetic
tape which has been carefully

selected for uniformity along its

entire length.

April, 1963

Tones from a special generator
and their related prerecorded
announcements, which give an
audio indication of the tone to
be played back, are recorded on
magnetic tape using a specially
modified and calibrated EMI
studio tape recorder. All known
corrections are made to allow for
the differences between the
replay head used during produc-
tion and the head of a standard
studio tape recorder.

The Largest Stabilised Power
Supply
'l‘HE recent opening of the

new Electronic Telephone
Exchange at Highgate Wood by
the  Postmaster-General, MTr.
Reginald Bevins, has brought to
light some interesting informa-
tion on the techniques of time-
division multiplexing and

This illustration shows the type of specially modified recorders used by EMI
to produce their test tapes, some of which have recently been ordered by the
South African Broadcasting Corporation.
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‘“memory " stores, etc., but the
problems of supplying power
were rather unusual.

The stabilised power require-
ments were presented to the
Post Office by the five telephone
companies of the joint com-
mittee whose individual members
were responsible for separate
aspects of the exchange design.

A.P.T. Electronic Industries
Lid. were invited to consider the
overall requirements and to
design and manufacture suitable
supplies.

The result of this exercise was
the production of four series-
valve stabilised supplies which
are probably the largest of their
kind in the world. One unit
which provides a mean current
of 62A at +250V d.c., with peak
currents up to 64A, utilises 180
valves type CV345 in parallel
driven by a high-gain amplifier
to cope with the variable aspect
of the load in parallel with an
unstabilised supply carrying the
constant portion of the load
current.

Carrier Frequency Stability
Improvement

IN 1945 the BBC inaugurated

high-precision frequency
control of its 200kc/s trans-
mission of the Light Programme
from Droitwich. The long-term
frequency stability, which was
then within one part in 10", has
now been considerably improved

and i1s maintained within five
parts in 10°. The diurnal rate
of frequency change of the

200kc/s carrier frequency is not
greater than +1 part in 10" and
the resultant error will be cor-
rected on the first Sunday in each
calendar month starting on
3rd February, 1963.

The availability of this trans-
mission will be increased to 204
hours each weekday during 1963
with the planned extension of
the Light Programme transmis-
sion hours.

Equipment at the Audio Festival

i\T this year’s [nternational
* Audio Festival and Fair to
be held at the Hotel Russell,
Russell Square, London, the
EMI group of companies will
display a full range of profes-
sional tape recorders, a new
stereo domestic tape recorder
with general purpose loudspeaker
2nclosures, professional loud-
speakers and Emitape.

PRACTICAL WIRELESS
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A stabiliser rack for the 250V 62A stabilised power supply at Highgqte Wood
electronic telephane exchange.

The Audio Festival will con-
tinue from 18th to 21st April,
when all this equipment will be
on show to the public.

Radiotelephone Link for Light-
houses

'1‘WO isolated lighthouses, 20

miles apart, whose only
means of communication until
recently has been a flashing lamp
will in future use radiotclephones
supplied by the Murphy Elec-

tronics Division of the Rank
Organisation. The installation
will connect the lighthouses,

situated off the south-ecast coast
of Ceylon, with each other and
with their mainland station at
Kirinda.

The Murphy radiotelephones
will be installed and ready for
use by the end of March and are
to be maintained and serviced by
the company’s agent in Ceylon.

Ultra-Sonic Aid for Blind Persons

_\ SONIC aid for blind persons,
= produced by Ultra Elec-
tronics Ltd. on the basis of a
design by Dr. Leslie Kay, of the

www americanradiohistorv.com

Electrical Engineering Depart-
ment of Birmingham University,
has recently undergone a series
of tests.

The aid consists of a transis-
torised transmitter-receiver which
operates with a  hand-held
“torch ”’, emitting an ultra-sonic
beam of energy whose frequency
varies with time. Any energy
received back by the torch
differs in frequency from that
leaving it, at that instant, by an
amount proportional to the time
taken for the energy to travel out
and be reflected back. Thus, by
receiving the differing signals in
an earphone, the blind person is
able to judge the distance of an
obstacle ahead of him.

After Dr. Kay had evolved a
working system he approached
the National Research Develop-
ment Council and St. Dunstan’s
and NRDC requested tenders
for ten of the devices for evalua~
tion purposes. Ultra offered to.
produce the equipment free of
charge and the offer was
accepted. Work began on them
in January last year and they
were delivered in May, 1962.
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A CATHODE RAY
LEVEL INDICATOR

PRACTICAL WIRELESS

R. P. Hubbard

jT is realised that this type of instrument has
been described before in the P.W., but the * dead
horse ” is only flogged because of some unusual
features that the device is believed to have.

Its three applications are: a visual signal tracer,
an a.c. bridge null indicator and an absorption
indicator for a grid-dip oscillator.

For this last application it is obvious that a
good d.c. sensitivity is required. In fact, it proved
quite easy to obtain maximum deflection with a
change of only 1-:5V. On the a.c. range, however,
the sensitivity is much higher as another amplifier
is switched in.

The cost of construction is very low; the valves
being obtainable for about 10s. Nothing is
particularly critical about the circuit, but if the
described form is not followed, careful attention
must be paid to the layout, This is because any
stray hum can easily spoil the sensitivity, as also
can any spurious oscillation caused by the anode
circuit of the second valve coming near the input
of the first valve.

The Circuit

The circuit is given in Fig. 1. The switch. SI,
in the input circuit determines the mode of opera-
tion of the instrument; whether it is to be of low
gain responding to a.c. and d.c., or of high gain
responding to a.c. only. The a.c. signals are
routed to V1, a high gain pentode amplifier. It
may be noticed that the high tension supply to this

April, 1963

The author's prototype unit.

amplifier is very well smoothed and decoupled.
This is to prevent any unwanted signals, e.g, hum,
reaching V2. The cathode bias resistor, R5 in this
stage, is left unbypassed so that negative feedback
is produced which stabilises the amplifier.

The coupling capacitor, C4, must have negligible
leakage or a potential will appear across R6 and
as it is rotated the shadow angle on the display
will change. The a.c.-d.c. and a.c. signal paths
rejoin at the sensitivity control, R6, and the con-
trolled signal is taken from the slider of the
control to the grid of V2. V2 is in a special ampli-
fier that produces an output of over 150V peak-to-
peak. (It should be mentioned at this stage that
the amplifier. was designed only for high output
with no consideration for distortionless output, as
this is quite unnecessary.) The gain of this ampli-
fier is over a hundred for maximum output, but
is much more for small outputs.

By means of the resistance network, R8., R9,
R10, the potentials on the screen grid and cathode
are held steady at approximately 100V, and 1:5V

respectively. In the quiescent condition the
3 HT+
202k 250v

R7 R10
390k 82k

I
.
h
i

o000

[ Wé Chassis ) h

4

63V LT+ line

Fig. I—The circuit.

www americanradiohistorv com


www.americanradiohistory.com

April, 1963

Coaxial
Input socket L

Sensitivity

HT-— o
and HT+250V (approx ) Tag marked MC'is
LT- *earthing’ point to

LT+ 63V (heater Iine) metal chassis

Fig. 2—The complete wirine Giagram.

sotential on the anode is about 50V. The anode is
:onnected directly to the deflector plates ot V3
vhich has its target connected to h.t.+ and its
athode held at about 100V above chassis
otential. This is to fulfil the requirement that for
. change in shadow angle of 135°, the deflector
lates should change from —50 to +75V when
here is 150V at the target.

The components C3B and R13 were first
ncluded to isolate the instrument from a power
upply common to other equipment. but in the
nterests of reducing hum level it would be advis-
ble to retain them even it a separate power supply
vere to be used.

The power required to operate the instrument is
*75A at 6-:3V and SmA at 250V.

If it is so desired. other valves coula be used,
uch as EFY1’s instecad of the EF350’'s An EMS84
r EM85 could be used instead of 6AD6G or
AF6G bur Rit and R12 would probably have to

Fron t- 3 AO'D”GG /@\

panel

*

Vi behind V2 Ri- =t
.

“Earthing’ \t ;
connection
to panel —= 4

R v

Electrolytic
capacitors
(can ~ve)..,

g
o
73
®
w

= HTF 550V -"‘I.';._.)
- power HT=LT= ]
SUPPlY | | T4+80v

Fig. 3—Connections to the front panel.
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COMPONENTS LIST
Resistors:

Rl IMQ R5 1kQ RI0O 82kQiW
R2 IMQ R7 390kQ Rit 39%kQ W
R3 220kQ R8 6800 R12 100kQ
R4 47kQ) R9 47kQ Ri3 2:2kQ

Ré 1MQ carbon potentiometer
All resistors W, except R10, RI . Tol. 109, or
better for R8, R9, Ri0, RII, R12; others 209,
Capacitors: :
Cl 0-0iuF paper 250V
C2 0-iuF paper 250V
C3A and B 32 + 32uF elec. 350V
C4  0-01uF paper 250V
Valves:
VI EF50 V3 6AD6G or 6AF6G
V2 EF50
Miscellaneous:
S| Single pole changeover switch
Skl Coaxial socket

be changed. If either of these valves were used,
the amplifier section grid should be connected to
the cathode and the anode to h.t.+ through about
IM{. In no circumstances, however, should the
amplifier section be connected to the display section
of the valve. It will be noted that the 6AD6G has
no internal amplifier so this problem does not arise.

No difficulty should be found in the construc-
tion as no special techniques are used. The chassis
and panel were made from 16s.w.g. aluminium
sheet. Fortunately, an ex-government unit was
available and it proved to be well suited for the

Front ——»]
panel L

Aluminiurn
tube

Brackets or clamping ring
Fig. 4—The mounting detasls of V3.
purpose as the upper half sloped backwards. A

sloping front panel is strongly recommended as it
aids viewing considerably.

In the prototype instrument, the smoothing
capdacitor was of the twist-prong mounting type,
but if the constructor has one of these and does
not wish to cut the special holes, the capacitor
can be mounted easily in a conventional mounting
clip. .

The housing for the display valve was made
from an old halibut oil capsule container which
had a hole cut in one end, reduced to the required
length and bolted to the chassis together with the
valve and valveholder (See Fig. 4).

It will be noticed that there is no provision for
the detection of r.f. signals. This is because the
instrument would almost invariably be used with
a long coaxial cable or screened lead in the input,
the capacitance of which would upset the working
of high frequency circuits. It is therefore recom-
mended that a suitable detector circuit be made
up on the free end of the input lead from a semi-
conductor diode.

' ey
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Geiger Counter Digital Register

incorporating
Scaler and
Power Pack

E. Dexter

THIS ARTICLE DESCRIBES A DIGITAL REGISTER FOR OPERATING THE

ADVANCED GEIGER HEAD DESCRIBED IN THE DECEMBER

1962 AND

JANUARY 1963 ISSUES.

3HE complete circuit is shown in-Fig. L.
Around V1, a normal full wave rectifier, is a con-
ventional h.t. supply circuit. A valve rectifier was
here chosen because of the necessary high a.c. input
voltage to compensate losses in the subsequent
stabiliser, making it difficult to get suitable metal
rectifier units of reasonable price and size capable
of fitting into the small overall dimensions of the
whole unit. V2, V3 and V4 and associated circuitry
form a conventional electronic h.t. stabiliser.

V3 compares the voltage at the slider of VR1
with the reference voltage present at the neon V4,
and amplifies any error detected. The amplified
result is used to bias V2, the series-stabiliser valve,
in such a sense as to correct the error. C5 serves
to perform the same function for a.c., ie. to
remove remaining ripple and other disturbances
from the output. The final output from V2 cathode
i1s thus a very steady h.t. supply, whose voltage is
virtually independent of input mains voltage
fluctuations and output loading, within the rated
output of about 25mA. The voltage is determined
solely by V4 and the setting of VRI, and is
arranged to be continuously variable from about
200 to 350V, by means of VRI.

The circuitry around V8 to V11 will be
recognised as an incorporation of the already
published simple digital counter circuit, with only
some minor modifications to suit present purposes.
The most important of these modifications is here
that the output pulser V11, operating the digital
relay, is given its own separate (unstabilised) h.t.
supply from a tapping on the mains transformer
and D1, R3, C3, C4. This is to prevent any inter-
ference with the many other circuits in this unit
when the digital relay takes its heavy surges of

current on each count, Whilst this measure wa
not needed in the simple digital counter alread
published, its omission here causes primar
interference with the new circuitry atound V7, th
digital scaler.

BINARY SCALER

This digital scaler serves the function of censol
ing the input pulses from the Geiger head, and nc
allowing everyone through to the counter, but onl
exactly alternate ones, regardless of the statisticall
random intervals between successive pulse
characteristic of this whole field of work. V7 thu
posesses a * Memory ”; it can remember, for
quite unlimited long time if necessary, whether
let the last pulse through or not, and thus whethe
it must let the next one through or not, regardles
of how long it must wait for it, whether
thousandth of a second or many hours. |
“forgets ” only if the whole unit is switched o
in the meantime, of course! V6 is a pulse pre
amplifier, operative only when the memory circu
(binary scaler, V7) is in operation, to make certai
that a sufficient amplitude reaches V7 for prope
functioning under all circumstances.

It is seen that S3 enables the unit to be switche
for direct feed of all pulses into the counter, or fc
* divide-by-two  scaling via V7, at will. Speci:
switching arrangements insensitive to stray caps
cities have been devised, enabling a simple toggl
switch to be used with full success.

NEGATIVE POWER SUPPLY

Finally, the power supply section contains y¢
another (negative) stabilised supply over D2, R1:
C7, C8. This provides two separate stabilise
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negative voltages: one of about 100-110V for bias
operation on the digital counter section (from V5),
and the other, using V5 and the power Zener diode
D3, to give a supply of about —130-140V for the
Geiger tube cathode feed. This voltage is some-
what higher than originally specified for the head,
vet is perfectly satisfactory without any modifica-
tion of the head whatsoever. The reason for this
measure is as follows. The Digital Counter Section
will operate well over an h.t. range of 210 to 340V,
needing nothing but slight bias correction on VR2
for the various voltages, and even this is necessary
only if the input pulse amplitude from certain
head circuits is small.

The various samples of the specified Mullard
MX124/01 tube and similar types have operating
voltages lying between about 340 and 470V. The
difference between this range and the counter range
is seen to be around 130-140V, explaining why this
voltage is then used for the Geiger tube cathode,
thus allowing the Geiger tube anode to be fed from
the same stabilised h.t. as the Digital Counter.
However, this voltage is too high for counter bias
input to VR2. as it would make adjustment of VR2
too harsh and critical. Thus the full negative voltage
is supplied by the neon stabiliser V5 and the Zener
diode stabiliser D3 in series, using only the correct
portion for VR2.

Note carefully that the calibration to be placed
on VRI1 is to be such as to indicate the actual full
Geiger tube voltage being applied to the head, i.e
the actual positive h.t. being produced plus the

340V
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constant stabilised negative voltage. The h.t. value
alone is of no interest. Calibration of VR1 is thus
to be performed against a meter connected between
.the h.t. and bias pins of the Head Power Feed
Socket, PI.

A self-starting synchronous clock unit is used
for timing the counting period, this being switched
simultaneously with the digital counter section h.t.
(§2). It is important to use a self-starting synch-
ronous clock-unit, preferably also with a digital
time display instead of by means of hands on a
dial  (operation-hours timer for industrial
machinery).

Those constructors well versed in metal and
lathe work can easily make their own digital timer,
using any cheaply available loose self-starting
synchronous motor as sometimes advertised in
these pages, driving a suitable counter such as a
cyclometer or revolution counter through suitable
gearing.

PROTECTIVE DEVICES

The electrical protection is simple, using just a
mains primary fuse of 500mA or 1A (slow-blow)
rating., certainly no higher rating. This gives
normally adequate protection. provided one does
not use a mains transformer of larger rating than
here specified—particularly, one should not use an
item with further (then unused) additional
secondaries.

The type of transformer specified is a perfectly

7&\2\’,\,’\’_’\.”%\«%’\:’\1\%\_—\—:\:\’,\
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Fig. I: The complete theoretical circuit of the digital register.
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standard item, with 340-0-340 windings for a
maximum of 60 to 80mA (350-0-350 will do, too).
The windings must be tapped at 250-0-250V. Two
heater windings are needed, one at 6:3V 3A for all
valves except the EL84 (V2), which is run off a
separate 6:3 1A winding also feeding the pilot
lamp. The rectifier is fed from the main 3A
heater winding with one side earthed, as it has a
normal heater-to-cathode rating of 500V.

Only the EL84/V2 cannot tolerate this high
heater to cathode voltage, and thus requires the
separate heater supply, one side of which is
commoned to its cathode.

VENTILATION

It is extremely important to pay attention to
proper ventilation in circuits of this type. because
they must be capable of extremely long periods of
non-stop operation—far more so than ordinary
wireless sets and amplifiers.

The present circuit contains eleven valves, yet
uses a quite small compact design. It is thus clear
that the use of any old layout in a closed cabinet is
likely to promote the interior reaching the condi-
tions of a small furnace after very few hours,
giving early breakdown.. Some simple thermal
principles must therefore be understood and made
they are of general applicability. The following
facts are to be made use of:

(a) A component does not reach a certain
temperature as such, but a certain required
excess temperature over its surroundings, in
order to dissipate the wattage lost in it.

The exterior colour of the component in-
fluences the necessary excess temperature per

(b)

WIRELESS April, 1963
watt needed, all else being unchanged. The
darker the colour, the smaller the necessary
excess temperature per watt,

The required excess temperature is greatly
reduced if the air is allowed to circulate away
(convection).

Where a component does not produce heat
itself, but is close to other heat producers, it
must ideally be polished bright, so as to reflect
heat rather than absorb it.

It follows at once that the use of asbestos within
the cabinet can probably do more harm than good.
It is best to line the cabinet top inside with a bright
piece of sheet aluminium. Spacing this in a sloping
fashion from the wood (see Fig. 4), it reflects ﬁeut
and guides it easily out of a suitably generous
ventilation slit at the back. Because it is brightly
polished, it hardly heats up itself, even though
powerful valves immediately below it may be
belching heat up against it.

In conjunction with this very effective measure,
a right and a wrong layout can make all the
difference. The principal heat-generating com-
ponents in the present circuit, V1, V2, V11 and the
mains transformer, are mounted near the rear of
the cabinet, so that a strong convection current
cools them locally at the rear, without the heat
ever getting into other parts of the cabinet.

Finally, whatever one may think aesthetically, a
good jet-black external finish to the cabinet is
highly desirable, as it keeps the exterior cool. Also,
it is in fact the most “npeutral” for sober
laboratory apparatus anyway.

Note also the small clearance of the chassis
either side from the inside cabinet sidewalls
(Fig. 4). This is very important, to prevent sub- .

(c)

(d)
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earthing points, should be in bare tinned copper wire. Connecting wires on components are cut short at all flying
connections.
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LIST OF PARTS

Resistors:
RI 1000 R27 4.7kQ
R2 1000 R28 27k
R3  22kQ 2w R29 IMQ
R4 1kQ R30 220kQ
R5  470kQ R3l IMQ
R6  10kQ R32 68kQ
R7  47kQ R33 1kQ
R8 33kQ R34 4.7kQ 2w
R9  33kQ R35 68kQ
RIO 150k R36 IMQ
RIT 47kQ R37 1-8kQ
RI2 2-2kQ R38 100kQ
RI3 4.7kQ R39 22kQ)
R14 4.7kQ R40 220k ()
RI5 47k R4 150k
Rl6 4-7kQ R42 220k Q
RI7 270kQ R43  10k(
RI8 10kQ R44 |50k Q2
R19 47kQ R45 |50k}
R20 2-2kQ R46 IMQ
R21 220kQ) R47 10kQ
R22 IMQ R48 150kQ2
R23 47kQ 2W R49 100kQ)
R24 47k 2W R50 27kQ
R25 27k R5} 1kQ
R26 4-7kQ

¥§£ ;ggtg :;:}and 2 pointer knobs
All carbon, 1 watt, +109%, unless otherwise
stated.
Capacitors:
4uF Oil-paper 750V
C2  4uF Oil-paper 750V
C3  |6uF Electrolytic 350V
C4  8uF Electrolytic 350V
C5  0-0luF Paper 500V

C8 8uF electrolytic 350V

CIi1™ 300pF
500pF
50pF
200pF
ClI5 56pF
200pF
56pF
S50pF
50uF electrolytic 70V

Ceramic, 500V

ci9

C20 léuF electrolytic 350V

EZI 16uF electrolytic 350V
22 500pF .

C23 56pF }Ceramlc 500v

C24 0-056uF

C25 0-056uF [ Paper 500V

C26 0-15xF

C27 0-0iuF

€287 8uF . . .

Ca9  8uF electrolytic 350V (if space, single

C30 [ 16xF in place of C28 plus C30)

Valves, Diodes:

Vi EZ80 Noval V7. ECCS8! Noval
V2  EL84 Noval V8 ECCS85 Noval
V3  EF80 Noval V9 ECC8I Noval
V4 90C| B7G Vio 90CI B7G
V5 108C| B7G VIl EL84 Noval

V6 EC92 B7G

DI  Selenium E250C50 Rectifier

D2  Selenium E250C50 Rectifier

D3 Power Zener Diode, 33V 20mA (ZL33)
D4  Fast Silicon Diode, 350V Inverse, 25mA,

10pF (536)
Switches:
S| I-pole ON/OFF Q.M.B. toggle
S2  2-pole ON/OFF switches, 250/500V,
S3  2-pole/2-pole ON/ON ] insulated toggles

(If $3 unobtainable, use 4-pole, 2-way rotary
wafer switch)

Miscellaneous
Mains transformer. Secondaries: 340-250-
0-250-340V 80mA; 6-3V [A; 6-3V 3A

Ll Smoothing choke, I5 Henry 1000 ohm
30mA (approx.)

RYI Digital relay, approx. I-2k (G.P.O. Tele-
phone-Call Counter)

Ml SELF-STARTING synchronous motor driv-
ing digital hours-counter (for 50¢/s mains,
local voltage)

FI Panel fuse, mains, |A slow

LPI Red pilot lamp for panel, |2volt 0-1-0-2A
bulb (see text)

Pl 4-pole/500V non-reversible panel-socket

P2 Panel-mounting coaxial socket

Chassis: Aluminium, 10 x 6 x 2in.

Main lead, plug. Connecting wire, tagstrip,

sleeving, bolts, etc.; Solder.

Wood and screws for cabinet

Aluminium plate for heat-deflection (see text)

Yalveholders: seven B9A and four B7G ceramic

with skirt

chassis overheating. In this connection a spaced
chain of resistors R12 to R16 was used instead of a
single resistor of high wattage rating. This prevents
undue localised subchassis heat-production.

These factors cannot be over emphasised, as
once one has taken the trouble to produce such a
unit as here described, one wants to concentrate on
the interesting experiments possible with it, and not
have these interrupted by frequent breakdowns.
1f the points here discussed are carefully attended
to, and just that little bit extra spent on really good
reliable parts in the crucial positions instead of
saving a few pence by using any old junk, the unit
described in this article will be found to give long
and reliable service.

THE DIGITAL COUNTER

The principles of this circuit have already been
discussed in detail in the article “A Digital
Counter ” by Mr. A. Cole, P.W. Feb.-April, 1962.

The same circuit has been incorporated here with
little change. The separate h.t. feed for V11 has
already been mentioned. V11 has also received a
grid-stopper here, R47, necessary to cure some
parasitic instability at first resulting with the
different layout and conditions here adopted. It
was also necessary to place a grid-stopper, R35, at
pin 7 of V8 to cure initial further violent parasitics
resulting from distributed inductances of the switch-
leads on S3. —continued on page 1094
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CALCULATOR

FOR PARALLEL RESISTORS
AND SERIES CAPACITORS

by F. P. Rozee
jHE arithmetical calculations involved in

computing the equivalent value of resistors in
parallel or capacitors in series, are sufficiently
tedious to warrant the employment of some
mechanical meians of computing.

The calculator enclosed with this month's issue
of PracricaAL WIRELESS has been specifically
designed for this purpose. Compared with any
other method of computation, even if it be by the
use of a slide rule. this calculator can give the
answer in a fraction of the time. Furthermore
errors are most unlikely. It will be found that
the accuracy is far better than the tolerance of
practical components, in most cases closer than
2% can be read.

An inspection of the calculator shows that it
consists of three scales, “A”, “B” and “C?”,
and two pointers. The left-hand pointer is used
in association with scale ** B ”, and the right-hand
pointer with scale * A ™.

The answer is read off on scale “C" at the
point of intersection.

Resistors in Parallel

The equivalent value of two resistors in parallel
is found by setting one pointer to the value of R1
on scale *“ A, the other pointer to the value of
R2 on scale *B”, the result Re is then read on
scale “C” where the pointers cross.

Examples:
R2 Re
10 15 6
20 B 4
12 5 4
2 4 3

All of the above are easily read on scales “A ™
and “ B”. However for those combinations which
cannot be accommodated on these scales. it is
necessary to divide R1 and R2 by some convenient
factor, to bring these values within the range of
the scales. The reading obtained on scale "C " is
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then multiplied by this same factor to give the
coirect answer.

For example, suppose R1 is 820, and R2 is 2.200.
Dividing both of these values by 1.000 will bring
these within the range of the scales. Therefore, set
one pointer to 0-82 and the other to 2:2. This
gives a reading of 06 on scale “C™” which is
nultiplied by 1.000 to provide the equivalent value
(Re) . of 600.

One further example will make quite clear this
method of extending the range of the calculator.
R1=56. R2=36.

In this case it is convenient to divide by four
and the pointers are set as follows.

Scale “B™” 14, Scale * A ™ 9. This gives a read-
ing of 55 on scale *C” and Re is 4X55=22.

Adjusting Existing Values

It is sometimes required to bring an existing
resistor in a circuit to a lower value. The
calculator can be used then as follows: Assume
the existing component to be 4-7kQ and that a
value of 3kQ is required, Set the left-hand pointer
to 4:7, then move the other pointer until the lines
cross on 3 on scale " C 7, and read off on the left-
hand scale. in this case 82. Therefore the value
of the shunt resistor required is 8-2kQ.

Capacitors in Series

The method of computing for capacitors in
series is exactly the same as for resistors in
parallel. The instructions will thus apply equally
for resistors or capacitors. The terms R1. R2 and
Re have been used for convenience, they can be
considered where required as being C1, C2 and Ce.

Widely Differing Values

As most readers are aware. when one com-
ponent is more than ten times the value of another,
the higher value can usually be ignored as 10%
or 209% tolerance components are normally used
for radio and television work.

Determining the Decimal Position

Values are multiplied or divided by 10, 100.
1.000 etc. as required. There is no difficulty in
determining the correct decimal position. The
equivalent value of 120kQ and 56k for instance
could not be 3-8k nor 380kQ; 1t is obviously
38k

Similarly a 0-2uF and a 0-05uF could only be
0:04uF. The new value must lay somewhere
between the value of the lower of the two com-
ponents and half the value of the lower.

GEIGER COUNTER DIGITAL REGISTER

= conoinu2 -

The value of R37 has also been reduced some-
what in comparison to the corresponding com-
ponent in the original circuit—a measure by no
means essential, yet giving somewhat increased
sensitivity at the expense of a little greater inter-
ference from any spurious Geiger-kicks from the
head (see below for further discussion of this
point).

INPUT SWITCHING

The wiring around S3, the direct/scaler change-

over-switch, represents the major difference betweean
the present counter and the original circuit.

In the setting *direct™, Al and Bl are closed
and A2. B2 open. Thus Al feeds the input pulses
to V8, pin 8 (cathode), via C11, the same as in the
original publication, and every one is thus counted.
B1 at the same time shorts the grid circuit. to stop
interference from pulses also arriving capacitively
from V7. V6 and V7 are dead in this position,
because A2 is breaking their h.t. supply. although
the heaters are on in * standby ”. The (dead) V6
further serves as a buffer in this position, to
stop pulses also coming the wrong way.

CONTINUED NEXT MONTH

www americanradiohistorv com


www.americanradiohistory.com

April,

1963

Continued from page 1030 of the March issue

?/[/E have now dealt with transistors under

d.c. conditions and explained the necessity for them
to be correctly set up to these conditions before
they can be used for any purpose at all. Let us
now consider them dynamically — as audio
amplifiers.

There is no great problem involved in using
transistors in audio-amplification configurations.
Any of the usual circuits can be tried.

Suppose the circuit Fig. 1 to be intended to
amplify a small signal at r.f., imposing a variation
of a couple of microamperes or even less on the
base. With a gain of 50 in the transistor this will
involve a swing of 2X50uA in the collector=
1001A. A standing collector current of ImA, with
a suitable load, would accept this without bottom-
ing the transistor on one hand or cutting it off on
the other.

Suppose now that the stage is intended to be the
ultimate or penultimate of an audio amplifier.
The base input now will not vary in the order of
microamperes but in the order of milliamperes. A
change of say 10mA in the base will be 10X 50 in
the collector=500=31A. We are obviously not
going to accommodate this in a standing current
of ImA. Or are we? In order to answer this, we
must consider how the base input is to be applied,
not merely how large it is.

For the moment, for the sake of clarity, we are
ignoring the effect of the load resistor in the

~ AN\

(a) Base
| 50mA
. AN ANT AN
== imA m,
ofpC §\§ 'Q\J q swing
N W -50mA
() Collector
>50=
100mA
O—t 100
OmAlq” mA
swing
<50=
(c) omA

Fig. 1:
Fig. 2: Need for adequate collector Iq.

Common-emitter amplifier.
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by C.M. and E.C.D.

TALKING POINTS ON CIRCUIT PRACTICE

No. 3—Audio Amplifiers

collector, but this also will limit the capacity of the
transistor of course because apart from accom-
modating the current swing the output circuit must
not drop so many volts over the load that the
voltage limits are exceeded, either.

Now in the average case with the base isolated
from its source of drive by a capacitor, the poten-
tial on the base will be that at the junction of the
potential divider R1, R2 and the applied a.c,
assuming a sine wave, will appear upon it as
Fig. 2(a), moving the base positively on one half
of the wave, negatively with respect to its standing
bias on the other.

In an audio amplifier the wave will be in fact
d.c. frequency modulated. But in this instant we
will assume that it shall appear to the base as a.c.

Assuming this we can draw some conclusions.

CURRENT SWING

The corresponding change in collector current
will be an increment in the standing current when
the base moves negatively and a decrement in the
standing current when the base moves positively.
Assuming a standing collector current of ImA, this
can certainly rise by 50mA or what-have-you when
the base moves negatively (provided the transistor
is capable of handling 50mA peak). But since a
reduction of 1mA will mean no collector current
at all it equally certainly cannot fall by 50mA
when the base moves positively. In fact the
transistor will cut off on the positive half of the
drive and will amplify only one half of the input—
which might be all right if,we wanted rectification
but is all wrong when we want linear amplification,

Quite obviously then the standing current in the
collector will have to be at least 50mA in order
to accommodate a swing of 50 above this and
50 below it.

Consider now the base of the transistor driven
from a diode, Fig. 3(a). Again we set the standing
collector current at ImA. Suppose  the
diode to be inserted negativewise—that is, so that
it passes only negative current to the base. The
sine wave entering the diode is as Fig. 3(b). ,
Leaving the diode the wave is as Fig. 3(c). Now
the base moves wholly negatively on its standing
bias, inducing an increase in collector current
varying according to the modulation as shown in
Fig. 3(d). There is no positive move on the base
and therefore no reduction of collector current. If
the base moves S5mA negatively on its
standing potentials, at a gain of 50 the collector
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will increase 250mA above its standing or quiescent
value but will never drop below it. In this case
obviously we can safely run the transistor on a
quiescent collector current of only 1mA since the
variation due to signal drive will be wholly incre-
mental—Fig. 3(d).

Now reverse the diode and connect it positive-
wise so that it passes only positive current to the
base. Here the signals on the base will be wholly
the positive half of the wave, Fig. 3(e); the
collector current changes will be wholly decremen-
tal; the collector current will try to move less than
its quiescent value to the tune of 250mA
downwards (on peak signal) and the transistor will
cut off, Fig. 3(f). The result (and this occurs often
enough) will be “ no signals . Raise the standing
collector current to a value of some 250 or 275mA
quiescent. however, so that a reduction of 250 can
be accommodated without cutting off the transistor
and once again everything is jake.

IMPORTANCE OF PHASE

Now let us state the rule—namely, that not only
the size of the incoming signal will have to be
considered but also its phasing, whether wholly
negativewise, wholly positivewise or effectively a.c.
If you apply a positive-going signal to the base of
a transistor already biased near to cut-off, and the
signal is of any sort of amplitude. the transistor
will cut off. If you apply a negative-going signal
to a transistor already biased so that its standing
current is near the maximum either according to
published data (when an increment will destroy it)
or according to its load so that any increase will
cause all the available volts to be dropped, so
bottoming the transistor, the result will be no
signals.

A wholly negative-going input allows the tran-
sistor to be worked at low values of collector
quiescent current, a wholly positive-going signal
requires it to be worked at a high standing col-
lector current; an a.c. input requires it to be
worked at midpoint approximately on its output
characteristic so as to accommodate both incre-
ment and decrement of the standing Icq.

These considerations do not need to worry us
with small signals but in audio amplifiers where
the currents and voltages can be considerable it is
different. There is a misconception abroad that
transistors cannot be used for large currents.
Nothing is more mistaken. We have the GEX544,
for instance, capable of charging your car battery
to the tune of 5A and occupying no more
space than a half-crown piece. Normal audio
output stages may carry a current of anything from
100mA for the OCS81 up to several amperes
according to the transistors used; 20W outputs for
public address systems can be achieved.

Perhaps we had better get out of possible trouble
at this point by introducing Fig. 4 to explain that
a wholly positive-going or a wholly negative-going
signal on the base does not in practice modulate
the base wholly upwards or below its standing bias,

l :
Mean of AC, I ﬁwml%%wwwwpﬁﬁgﬁﬁ:ﬁ%

for no signal
Fig. 4: Shift of standing bias due to input signal.
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+
- (b) Diode
+
(a) - (c) Base
----------- eecmeeooo oo 250mMA

|
i mimmh Coliector Iq =1mA

------------------------------------- Cut-off OmA
(d) Coltector 3

+
R

(e) Base -
T () Transistor cut-off

Fig. 3 (a), (b), (c) and (d): Negative-going input;
(e) and (f): Positive-going input.

1mA
- OmA

though for practical purposes it is usually enough
to consider it so. In fact the standing bias on the
base is increased or decreased to a new value by
the addition (electrical) of the mean of the applied
signal—the figure should make this clear .enough
—and the base moves about this new value. The
standing collector current will thus increase or
decrease on signal to a new value, moving with the
frequency modulation around this; it may need to
be calculated or not according to the size of the
signals expected to be handled. If we allow our-
selves a sufficient margin so that the collector
current will never vary sufficiently to be near cut-
off or bottoming we can ignore this factor.

But what we must remember in transistor tech-
nique is that the phasing of the incoming signal
may be important.

PRACTICAL AMPLIFIER CIRCUITS

Since transistors are normally battery operated
it is obvious that push-pull circuits worked in
Class B will normally be preferred in output stages
on account of their saving in battery despite that
they compare unfavourably with Class A where
fidelity and hi-fi is concerned. A Class B output
stage can give five times the output that one tran-
sistor would give alone or, put another way, the
total dissipation of the two transistors in Class B
can be five times that of either, thus enabling an
output of W (from two OC8Is, for instance,
paired in Class B) to be achieved without either
transistor exceeding 200mW at an efficiency
of 809%. (Class A gives only 509 efficiency.)

The principle of Class B operation is that both
halves of the stage are biased to cut-off, thus
drawing no current under no-signal conditions.

Considering a sinewave input, if we apply the
negative half of the wave to transistor A (Fig. 5)
the collector current will vary according to the
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Complete FM (V.H.F.) AM
RADIO FOR £11.11.0

ey, pand)
Brand new set, in supeth wainut cabinet
(size 1% x 8§ X 144in. high).  Covermg
B0-100 Mo/s. 16-49 M. and 200-500 M.
Mains trans, 2o i v, with 2 tappinge.
Fernite 1ol aenai 101 AN, Cuntrols:
valitiue onfufl, tone tuning. wichanye.
Gram and ext. speaker posmtion provided
Valves [2AT7, 12AHB, 88JG, EABCRY,
GBWH and metal rectisier, Fully guaran-
teed, Today ‘s Vaine, £20,

TAPE—TOP QUALITY BOXED—GUARANTEED. din.—6omit.
Shu.—12008t., 30f-, Jin.— D00t 17/-; Siu.—Hot., 12/6; 53iu.—xo01t.,
18/ Slin.—l20mt. 13/6: 5 ln—l‘“ﬂl Tin—lzot,. 17/8;
Tin.—18001L.. 26/8; Tin.—'.uoou post. § or more post
iree).

12/€:

2'

45/~ (all ptus 1/

THE “MILAN”
6-TRANSISTOR AND
DIODE PORTABLE

COMPLETE KIT FOR ONLY

£6.12.6

300mW  push-puli  output. Ferrite rod
aerial.  far deral socket and coit. MWL
aml  LW. rfull coverage. Operates on twoe 4.5v. cells Printed
cireuit board 8} 1. All hotes diilled and component positions marked.
Inacructions 2/6 for 16 p. (refunded on purchase of kit). Size 9 x 37 x 7in.
8 x 2}in.  P.M. high yualivy speaker. Atviacrive Vynair covered cabinet,
two tone. Two batteries 5/6 the pair (Ever Ready 126). Muliard transis-
tors OC44, 2 x 0043, OCRID. and 2 x OCxsl. Top grade Weymonth
Radio. ¢nils and transformers.  Aiignment service if required 17/3 tine.
post). Write for hst ot prices. All parts suppiied separateiy.  Built in
two hours.

BUILD YOUR OWN RECORD PLAYER

Price £11 carr. paid
Fully buift 2-valve ambplifier
B.R.R. 4-sp. antochaneer, care 17 x 15 x 8iin.  Assembled in 13 mins.
Bill r cabinet lor tape recorder with plain board only £3, carr. paid.
Attractive colours.

(post, 3/6)

J-vailve amplifier 15'- extra

AUTOMATIC RECORD CHANGERS—LATEST MODELS. 4 SPEED
CRYSTAL CARTRIDGE. Al §/- extra carr. B.3.R. UAl4, £6.10.0.
UALL stereo. £ tiartard Slimtine, Mono £7, Stereo, £7,10L.0, Motor
RBoard tor {JAR, N L AL, Slnbine, 5/ (post 1/8) or 3/ post paid
when pnrchased with Autochunger.

TELEFUNKEN STEREO AMPLIFIERS. 2 ECLK2—2 x 2} watts, 12 x
9 X Zin. piano keys £2.19.,, post 4/-. With internal power pack.

SELF-POWERED VHF TUNER CHASSIS
Covering M8-95 M/, \Iu]lar(l perme-
ability Tuner. Dins. 104
L85 and 3—E RS and -
Rectifier, Mains transiormer. Fully wired

and tested Unly 27.7.0 (cart. paidh ‘
some tarnished chassis otherwise O.K. Y
£6.6.0

Vynair Cuhinet included,

Room dipole 12/8. 1eeder. 8d. wil.

PUSH-PULL
AMPLIFIER £5.5.0

1B/- Can
Brand new 200-240 A.C. mains.

treble and  vol  conticls.
valves EZNO, BOCAR and
Chassix

Slsd giving Tl Nw

3 g With o.p. trans.

" 4 ohm speaker. ot panci

(normally ~crewed to chasxis) mav be removed and scdl as “Hying panel.”
Htereo version 2 X 4 wosame price.

TAPE RECORDER AMPLIFIER

Type TRL, Fully buill high gain, low
noise,  pilnsed eirenit, Hummere t
brot front  panei 13 x 3o,
ight 5lin. overall. Front to back
5lin, Vol and onfott tone. Mike,
radio aml ext. speaker jucks. Vaives
ECCAS FeLR2, EZx0. Mains trans,
teady to bolt to B8 R. Deck. Comn-
plete with switch waser wirec ()ur
Price ONLY £5.15,0 (3/- Paching
and Carr.). Also availabic fot Louam
Deck at 51-extra,

3

Transistor Set Battery Elimimator. Uonverts yow 6 transistor receiver
to malus operation. With tex lead and hattery charging attuchient.
For Miniature Sets, size (] x 1 x §in. Price 18/8, For Larger Sets, 3 x 1§
x iin. Price 24/6.

TRANSISTOR COMPONENTS

M.W. and LW, e ~ rod aectinl with car conpling cail. For 209pTF con-
denser, 8f-; Ose. co dand 3rd 1LFs. alt 5/8 ea.: Driver trans. 7/6:
min. 6hnl* Ity MmF Gy all 1/9 ead 'l‘uniug cond. 208ml*
+176 pF 8/6: post 9. ou all orders.

BRAND NEW AM/FM (V.H.F.) RADIOGRAM
CHASSIS AT £12.12.0 (Carriage Pald)

A.C. ONLY. Chaussix size 13 x 6% x Sl high. New manufacture. Dial
44 x 4in, in 2 cotours, predominantly gold.

Pick-up, Ext. Speaker., Ae,, E. and Dipole Bockets, Five push buttons—
OFF, L.W., M.W., F.M, and Gram. Abgned and tested. O.P, Transforier.
Tone Conlroi. 1000-1800 M.: 20u-500 M.: 55-9% Mc/s.  Vaives EZ30 rect.;
ECH¥L, EFsY, RABUSG, 4. Beeun,

speaker and Calinet to it chassie (table model), 47/8 (post 4/-),

9 X tin. ELLIPTICAL SPEAKER 20/-. to purchasers ot this chassie.
TERMS: (Chassiz) £3.10.0 down aud 5 monthly payments of £2.

Cheap Room Dipote 1or V.H.F., 12/, Feeder 8d. ¥d. Circuit diagram 2/6.

“SCALA” 6-TRANSISTOR and DIODE KIT
FANTASTIC VALUE

£.6.5.0 (Post 3/.)

Al Brand New Parts—attractive cahinet
—choice of 6 colours: X} X 2 x 34in. high.
Ferrite  aeriai, printed cirevit,  good
styling, 8%in. speaker, fully tunable L.W,
and M.W. 400 M.W. push-pnlt output.
All parts wsupplied separately. Write
for Price List. (‘onstruction Book and
Cirenit, 2/8 (refunded when kit purchased).
Or fully built at £7.10.6 (battery 2/6),

TABLE MODEL
TRANSISTOR SET
£7.14.0 (carr. paid)

8 transistors and diode, 5in. speaker,
superhet eircuit. Cahbinet 13 x 7§ x
4lin.-battery inciuded. Fully tunable
L.W. and M.W. Polished walput
front. Cabinet 13 x 7§ x din.

SUPERIOR GRAMOPHONE AMPLIFIER
Vaives UYNR), UFNO and ULsd, Mains trans.  200-240 a.c. tovered
battie 134 x 73in. (6lin, speaker). 3 froni controls bass, treble, on-offfyol.
74/~ (post 4/} either type. Rexine cabinet to fit. with carrying handle.
and lil (letachalle) 14in. or 12 x 84 x 3in, 18/- extra.

GRAMOPHONE AMPLIFIER. With 5in. SPEAKER Batite 124 x din.
EULR2 and Rectiner, Tone and Volnme. Onjolt switch. Useful for Sterev,
57/- (port 4/-).

5 WATT AMPLIFIER
Our price ONLY 56/- (post 4/-): NEW MANUFACTURE: valves EF91 and
ELM4 with metat rectifiers 6 x 4 x 1in. high (3it. over BLS4). Maius trans,
aml o.p. with vol. and tone controls; on-oft: co-ax input.

COLLARQ STUDIO TAPE TRANSCRIPTOR, 3 MOTORS. 3 SPEED,
13, 3% and 74 1,18, Push buttons, £10.7.8 (10/- carr.) inc. spool.

BATTERY ELIMINATOR
For 4 Low Consumption Vailves (96 range) %0v. 15 inA and 1.4v. 125mA,
45/ {205 post). 200-230v, . Also for 250mA. 1.4v, und 90v. 13mA at
saine price, Two separate units to replace existing batteties,

BATTERY RADIO
Valves DK96. DFO8, DAF9S, L6, Two short Wavebands 16 to 49 M
and 23 to 75 M, Size 10} x 4} x £4.7.6, carr. paid. M.W. and 3.\,
£4.11.0 cart. paid.

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

Terms Available on Items over £5. dend id. {(stampe will do) for 20-page
iltustrated catalugire. Delivered by return.C.O.D. 2/- extra.

ALL ITEMS GUARANTEED 12 MONTHS VALVES 3 MONTHS

GLADSTONE RADIO

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

(Farnborough 3371) and at 247 New Road., Copnor, Portsmouth.
FARNBOROVGH CLOSED SATS.—~PORTSMOUTH WEDS.
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chassis

is more than just a radiogram chassis

It is a carefully designed combination of tuner,
control unit and amplifier in one compact unit
which can be used as the basis of a complete
high fidelity system. A system which can include
tape recordmg and playback as well as radio and
record reproduction.

STEREO 12 MK.2 £40.5.0

8 watts push-pull output from each channel, 16 watts total.
VHF, with automatic frequency control, medium and long
bands. A hi-fi system on one compact chassis.

STEREO 55 (lustrated) £29.18.0

A junior version of the Stereo 12 Mk. 2, 5 watts per channel,

e e e e e emeE - -I 10 watts total. VHF and medium bands. Inputs for tape,
Post this coupon or write for catalogue or call at our showroom pick-ups and possible future stereo radio.
for Sull d ation and professional advice on your |
Open 9-5 g Saturdaps. | JUBILEE MK.2 £28.5.0
1 A mono chassis of 8 watts push-pull output and covering
NAME PAC I VHF, medium and long bands. Separate tome controls.
A.F.C. Pick-up and tape inputs. ¢j
ADDRESS |
- | AF208 £21.4.0
- I An AM/FM mono chassis of $ watts output covering VHF
ARMSTRONG WARLTERS ROAD, HOLLOWAY and medium bands. An inexpeusive version of the Jubilee Mk. 2.
LONDON N.7 NORTH 3213 1

THE

NI

KI Nc.
z%%*(-_éy? INSTRUMENTS

‘BUILD-IT-YOURSELF’
ELECTRONIC ORGAN KITS

Comprehensive kits
include ready-sprung
keys and switches, tone
generators, printed
circuits, everythingl
Fun to build, easy to
play, superb tone. Can
be coupled to existing
Hi-Fi set or separate
speakers.

Send for free record of recital played on completed organ
and more details:
BURGE ELECTRONICS LIMITED

BUSHEY MILL LANE, WATFORD, HERTS.
Telephone: Watford 23235. Cables: Diapason. Watford.
THE LARGEST ELECTRONIC ORGAR BUILDERS IN EUROPE

TAS/ BE.36

Become a Television
expert this easy way

The Bennett College offers you personal tuition
in a course that’s non-mathematical and particularly
easy to follow. It contains clear diagrams which cover
everything you want to know from beginning to end
(and even includes the basic principles of sound radio
if you wish).

The complete home-study course covers everything:
Production of the signal, scanning and reproduction of
picture from signals. Aerials, types and purposes. The
cathode-ray tube. Time- base oscillators, and output
circuits. Synchronisation. Video frequency amplifiers.
The TV tuner, turret incremental, etc. Televiston test
gear. Television faults. /

For more details,please fill in the coupon below.
Your studies cost very little and the book you need is
included in the cost.

r--""-"
T

0 THE BENNETT COLLEGE (Dept. B104NTV, ShefMelid)
Please send me details of the new
’ TELEVISION SERVICING COURSE '

/
,
L"'-""'J
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modulation incrementally from 0V; the positive
half of the wave will move the transistor into cut-
off and will not be reproduced. If we can now
apply the positive half of the wave to transistor B
in such a manner that to transistor B it looks nega-
tive, transistor B will handle it while transistor A
remains inoperative. This is achieved by a phase-
splitter. It is often a centre-tapped transformer,
but to understand the process consider the split-
load stage, Fig. 6.

Here the collector load is half in the collector
and half in the emitter and we have chosen 1k{}
for each. When the transistor is driven on the
base the collector current varies about its quiescent
value in the normal manner. Assuming a standing
value of ImA and a line voltage of —9
under quiescent conditions the collector is at
—8V and the emitter at —1V. An increase
in current will cause the collector to become
more positive, say an increase of 0-5mA, then
the collector load drops another 0-5V and the
collector is at 7:5V, while the emitter moves
from —1V to —1-5V. Thus as the collector moves
positively the emitter moves negatively.

Suppose we connect the collector to the base of
transistor A (Fig. 7) and the emitter to transistor
B (same figure). Both these transistors are biased
to cut-off under standing

conditions.  Neither is
conducting. As the col- —ov
lector moves positively ImA

transistor A base moves
positively and transistor
A moves further into
cut-off. But the same -av
instant the current in the

collector of the phase- —1v
splitter is moving the

emitter negatively; this, I—
connected to transistor J5RL

B, moves the base of Icg=1mA

transistor B negatively o
and transistor B moves
out of cut-off and
amplifies.

When the current in the phase-splitter is moving
decrementally on the positive half of its input the
collector is moving negatively. This applied to
transistor A brings it out of cut-off and into opera-
tion, while at the same instant the emitter of the
phase-splitter is moving positively so that transis-
tor B now moves info cut-off and becomes
inoperative.

So each half of the Class B stage deals with one
half of the input wave only.

The comparative transformer phase-splitter
circuit is shown in Fig. 8. With the secondary
centre tap earthed. when one end of the secondary
is moving positively the opposite end will be
moving negatively, and vice versa, so our condi-
tions for Class B are fulfilled.

Fig. 6: Split-load stage.

MATCHED PAIRS

The two output transistors must be matched. If
the alpha (i.e., gain) of one is more than that of
the other then one half of the input wave will
receive more amplification than the other with
consequent distortion. If response to frequency of
the two transistors is not the same then some
frequencies will receive more amplification in one

PRACTICAL WIRELESS
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Fig. 5: Class B operation: both transistors biased
to cut-off.

than they will in the other, or the cut-off frequency
may be different and one may not reproduce at all
frequencies which the other is reproducing. Tran-
sistors are sold in matched pairs to safeguard
against this.

With transistors a phenomenon occurs at the
moment when the two transistors are changing
over which can cause considerable distortion. In
order to get over this transistors in Class B are
not run at quiescent cut-off; a small forward bias
is given to each base allowing each to draw a small
current under no-signal conditions. With R1.in
each case consisting of a potentiometer the stand-
ing bias on each base can be varied within fine
limits until the amount of standing current in each
transistor is so adjusted that the minimum distor-
tion results.

The circuit shown, Fig. 9, though quite theoreti-
cal, has been built and is capable of giving a
perfect response at sufficient output to fill a small
room and it is quite excellent to experiment with.
It will NOT work from a radio receiver because the
gain is insufficient to enable it to amplify the small
signals from such a source to a sufficient extent.
The actual gain of this circuit is round about 30
and we need at least 100 for practical purposes.
The additional gain would normally be achieved
by having a further ** driver ” stage either between

(e,
Fig. 7: Phase-splitter driving two output transistors.
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the phase-splitter and the output or in front of the
phase-splitter.  The push-pull driver would be
governed by exactly similar considerations to those
we have discussed for the output stage except that
since it wrll be handling smaller signals the stand-
ing collector currents will be chosen to have
different values; the various resistances and loads
candbe higher as smaller values of current can be
used.

SPLIT-LOAD PHASE-SPLITTER

But first let us examine the split-load phase-
splitter again for a moment. To begin with it is
obvious that with half the load in the collector and
half the load in the emitter, each being applied to
its own following transistor, the possible gain of
this circuit must be considerably less than would
be possible with the entire load in the collector.
Transformer phase-splitting is, therefore, normally
used, even though transformer coupling introduces
possibilities of positive feedback and other forms
of instability where maximum gain is required.

This transistor phase-splitter, however, is an
excellent example of the importance of phase of
input in transistor work.

Consider a standing current of ImA through
load A and load B, each of 1kQ with a
line voltage of —9. Collector stands at —8 and
emitter stands at —1. . Consider now the stage
driven from a diode connected positivewise. The
collector current is varied decrementally. A varia-
tion of input of 100mA at a gain of 50 produces a
change of SmA in the collector circuit decremen-
tally. You cannot reduce the collector current by
SmA when you have only ImA to start with, so
the result is ** no signals”. The transistor moves
into cut-off.

Reverse the diode, connecting it negativewise,
and you now have an incremental change in
collector current from ImA standing (leaving out
the change in the standing bias for the moment)
to 6mA. The emitter moves from —1V to —6V
(the 1kQ load dropping 6V at 6mA); at the same
time the collector moves from —8V to —3V. Once
again we have “no signals” because we are left
with no volts across the transistor at all, the tran-
sistor, in fact, is bottomed at peak signals.

If we are to leave on peak signals at least 1V
across the transistor so that it does not bottom on

peak signal we are left with only 8V of the
possible 9V to play with. All the time in
-9V
omA
!
|
[
> Il
£ ~+ve

Fig. 8: Transformer phase-splitter.
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Fig. 9: An experimental circuit.

transistor work one is up against this question of
limited supply volts.

Each half of the load must, therefore, not drop
more than 4V if 1V is to be left across
collector/emitter junction on peak signal. 1kQ
will drop 4V at 4mA, so this is the maximum

collector current we can allow ourselves
on peak signal. With a transistor gain of 50 this
means that our peak input must not exceed

4/50mA =0-08mA =80uA.

Now consider the phasing of the input. Suppose
it is all negative from a diode connected negative-
wise. The collector current therefore increases.
But we have ImA standing current, dropping
already 1V over each half of the load; we can
therefore accept only an increase of 3mA before
we are dropping our 4V across each half, Suppose
the diode is connected positivewise, causing a
decrease in collector current; we can accept only
ImA decrease hefore we reach the stage of no
current at all—i.e., cut-off.

Suppose there is no diode and the input is sine-
wave a.c. The output will distort on the positive
side as soon as ImA is reached, for there the tran-
sistor will cut off while being able to tuke 3mA
on the negative half of the wave before squaring
commences as the transistor starts to bottom.

Assuming sinewave a.c. then, we will have to
work the transistor at the mudpoint with regard to
both loads. A value of 2mA standing current will
place the emitter at —2V and the collector at
—7V. The collector can now move 2V positively
to 5V and 2V negatively to 9V, while the emitter
can move 2V negatively to —4V and 2V positively
to +6V.

Alternatively, assuming a diode and therefore a
unidirectional input, if the diode is connected
negativewise then the standing bias must be such
that the transistor quiescent collector current is
almost nil if we are to accommodate the maximum
sigral amplitude; conversely, if the diode be
connected positivewise then the transistor must be
biased so as to take nearly the maximum collector
current (short of bottoming) if it is to accept the
maximum decrement before it cuts off altogether.

SERIES CONTINUED NEXT MONTH
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Quality Amplifier

Continued from page 1021 of the March issue

THE TUNER

jHIS tuner is of a relatively advanced design,
and should only be attempted by the experienced
constructor. Three i.f. stages are used on f.m.
giving unusually high gain. Very high sensitivity and
sclectivity is obtained on the a.m. channels, one
longwave (Light Programme) and three medium-
wave (Home, Third, Luxemburg) pre-tuned
channels being selectable by a second switch (S1).
These positions have individual coils, so the cores
may be re-set for any alternative stations.

The high sensitivity and selectivity is obtained
by using a high-gain r.f. stage ahead of the fre-
quency changer. A.G.C. operates on three stages
and is delayed by about a volt at R38; the action
is thus very effective for reception of Luxemburg.

The f.m. tuning head is a Heathkit model FMT-
4U. This uses an ECC85 as r.f. amplifier and
frequency changer. In the circuit diagram only
components to be inserted new inside this unit are
given reference numbering.

Experienced constructors could attempt to build
the r.f. head themselves, but it is very critical. The
author initially constructed two home-built
designs of this head, both of which worked well,
but with sensitivity well below that of the Heathkit
Unit. It is extremely difficult to get optimum
home-built coils for this unit.

Therefore it was finally decided to use a com-
mercial head, to guarantee success to all
constructors. No other part of this design should
offer particular difficulty.

The v.h.f. head must, however, be modified for
application of Automatic Frequency Control
(a.f.c.). While this would be essential for a home-
built head, to prevent oscillator drift, this trouble
does not arise with the Heathkit unit because it
employs accurately matched temperature-coeffi-
cients on the relevant capacitors. Its purpose in the
present design is to simplify the tuning, so that
only a knob directly on the tuning-spindle suffices,
slow-motion drives and dials being unnecessary.
This permits a clear, simple and “open” panel
design characteristic of switched tuners.

The action of the a.f.c. is that. once a station is
even partially tuned in. it automatically slips into
exact tuning and locks there, even for the moderate
displaccments of the tuning control. This gives
easy tuning while maintaining full high selectivity.

and tuner

It also avoids the extreme distortion experienced
when an f.m. tuner is set slightly off a station.

Quality deteriorates with mistuning much more
severely on f.m. than on a.m., so that spot-on
tuning is required. The a.f.c. circuitry in the
present design incorporates a capacity diode, type
BAIl1l0.

The Capacity Diode

A capacity diode is a semi-conductor device in the
form of a small diode operated with a d.c. polaris-
ing voltage in the non-conducting direction, i.e.
cathode positive to anode. The higher this
polarising voltage, the smaller is the effective

i DM R
.‘3% o __EH; :
i

% 4«.355.?

ﬁ-‘:&h i
The Heathkit f.m. tuner head, used in the tuner.

B e SRR R e

capacity presented by this diode. The circuit to
which the diode is connected thus * sees” merely
the equivalent capacity, which can be varied over
a large range by variation of the polarising voltage.
It is, of coursc, essential to use " normal ” blocking
capacitors where necessary to prevent the polarising
voltage influencing the other circuitry, such as C1
in the modified r.f. head.
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Fig. 9a: The r.f. and a.f.c. stages of the circuit.

The added resistors R1 and R2 serve to prevent
loading of the oscillator through the a.f.c. d.c.-
control line. The d.c polarising voltage is applied
to the far end of these resistors, through a thin
screened cable, which can be taken out through
the adjusting hole of the i.f. coil. As the screening
of this cable is at some h.t. potential, do not con-
nect it to chassis, and use a cable with final
external insulation (microphone cable).

In wiring the a.f.c. components in the r.f. head
take care to prevent mutual shorting or shorting to
the re-assembled outer aluminium casing sub-
sequently. The head is opened by prising off the
two end caps, removing the holding screws at the
sides, and then bending the outer aluminium casing
apart until the internal chassis-unit can be slipped
out. Assemble in the reverse order.

Fig. 11 gives details of the BAI10 capacity
diode, showing the relationship between effective

capacity and applied polarising voltage. It is secn
that a polarising voltage of some 4V is needed to
give about 8pF effective capacity, which together
with C1 restores the original capacity of about 4pF
of the removed original fixed capacitor.

The polarising voltage is adjusted by VR2 (in
the anode circuit of V8) which thus functions as
v.h.f. oscillator trimmer. It should be set about a
third to half rotation from the anode end. C1 (f
necessary) and the oscillator core should then be
adjusted during aligning to restore correct coverage
(88 to 108Mc/s); the r.f. trimmer may also need
re-peaking.

Ratio Detector and A.F.C.

V6 is a conventional ratio detector. At the
centre frequency of the passband. voltages induced
in the IFT5 secondary are such that the diodes
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Fig. 9b: The i.f., detector and audio stages of the circuit.

receive equal signals, which appear respectively
(rectified) across C40 and C41, and in such polarity
that their sum appears across C43.

If the signal frequency deviates from the centre,
the phasing in the IFTS coils is such that the diodes
receive different signals and C40/C41 carry dif-
ferent rectified voltages. However, provided that
the amplitude does not change during the fre-
quency excursions, i.e. provided we have pure f.m,,
the sum of the voltages across C40 and C41 (across
C43) remains constant over a wide band. If the
alignment is not correct, however, distortion is
heavy.

1f either a pure a.m. signal is present. or un-
wanted a.m. together with the wanted f.m., the
voltages on C40 and C41 will attempt to follow the
rhythm of the amplitude modulation. But they are
hindered by the extremely large capacity of C43.
which cannot follow so quickly. Thus C43 imposes

heavy and variable damping on the circuits of
IFTS5, through the diodes, shorting out the
modulated portion of any a.m. signals. R29 to
R32 give this a.m. damping optimum time constant
and characteristics.

Although the ratio detector is inherently in-
sensitive to a.m. and does not, basically, require a
previous limiter stage, its a.m. rejection is not
perfect, and a limiter is still desirable. The final
i.f. amplifier VS is built as a leaky-grid rectifier
limiter operating with starved screen voltage to
give anode bottoming.

Negative excursions of amplitude are clipped on
the grid-base due to the rectified signal bias
developed across R25 and C36, and positive
excursions are clipped by anode bottoming. The
output signal is thus, at the anode, free of ampli-
tude modulation. A point to watch carefully when
using this kind of limiter is that it operates as
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leaky-grid detector for any
a.m. present, the a.m. which it
removes from the i.f. waveform
appearing at the anode as
audio.

Furthermore, if the r.f. head
is tuned off to the signal flank
the f.m. signal will also deliver
an audio output at V5 anode
by virtue of * flank detection
If these audio components are
allowed to develop, capacitive
coupling through IFTS and out
through R26, R27 into the main
audio ampliﬁer chain can be
appreciable.

Such *“'stray” audio can reach
amplitudes up to 5 or 10% of
the wanted signal, and is often
extremely distorted. The net
result would be an enormous
increase of distortion in the
audio output. To remove all
trace of this effect, C34 is
included to short-circuit the
anode load (R22) for audio
frequency. The small parallel
capacitor C33 is still needed to
give if. decoupling, as elec-
I trolytics alone can have far too

(o] B

10

15
. Applied polarising voltage, volts (cathode positive, anode negative)
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CIRCUITS

These capacitors are ideal for miniaturised
transistor circuits such as in pocket radios. Each
is available with wires at opposite ends for hori-
zontal mounting (*“H”’), or at one end for vertical
mounting (‘“V”).

Connection wires are welded for low resis-
tance contact and solder coated for ease of
assembly. The standard length is 13" for the

w

PRACTICAL WIRELESS

The capacitors are in insulated seamless
aluminium cases and sealed with a synthetic
rubber bung.

Capacitance and Tolerance Standard toler-
ance is—20%+ 100% of the rated capacitance.
Operating Temperature Range: —20°C to

1105

horizontal range, cropped to %” for the vertical +60°C
range. *
chstaizE | TGRS
T.C.C. IN INCHES
TYPE CAPACITANCE («F)
D L | € |3V.|6V.|I0V.I5V.[25V.50V.[§
CES8 .. } 2 |0-14[100| 80| 60| 40 25 8
CE9 .. # 3 (02 [250{200| 160 | 100 | 60| 20

THE TELEGRAPH CONDENSER CO.

LONDON

RADIO DIVISION - NORTH

ACTON .

LTD.

W-.3 + Tel: ACOrn 006}

@ Dientorian 4

NEW MODEL H.F. 1016 ‘MAJOR’

This new unit makes use of the high flux density available in 3
the magnet system of the previous H.F.1016 unit. A curved

diaphragm is used with a rigid centre section coupled to the
voice coil. The rigid coupling and the design of the cone ter-
mination give a balanced response over the whole audio range.
The unit is specially suitable for use in the smaller type of

enclosure having a volume of approximately 14 cubic feet.

Type  [Flux Density Price Type Flux Density; Price
8” H.F.816* 16,000 gauss £6.0.0 T.816  |16,000 gauss| £5.13.6
8” H.F.812* II2,000 gauss| £3.129 [T.12 tweeterllb,OOO gauss| £13.4.6
8* H.F.810 iI0,000 gauss| £2.14.3 [T.10 tweeter 14,000 gauss £4.8.3
6” H.F.610 |I0,000 gauss| £2.5.0 Steel T.359 -9,000 gauss | £1.10.6

I £2.6.9 diecast! tweeter

See us at the AUDIO FAIR

STAND 42
DEMONSTRATION ROOM 415

¥ These 2 speakers Incorporate a universal impedance speech coil.

WHITELEY ELECTRICAL RADIO CO. LTD.

Specification:

Chassis—die cast aluminjum;
Cone—graded pulp cambric
surround; Cone dia.—9 ins.;
Pole dia.—1 in.; Flux density
—16,000 gauss; Total flux—
64,000 maxwells; impedance
—15 ohms.

Price: £8.19.6 (inc. tax)

MANSFIELD * NOTTS. ° felephone: MANSFIELD 1762-5
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Here’s the way to

BUILD A BETTER RECORDER

and save too!

ALL PARTS AVAILABLE SEPARATELY

MODEL “D"—4 TRACK
Amplifier 831 1-4-¥ 12 gns
Speaker & Case assembly  5gns
Complete with Collaro Deck

34 gns
MODEL “B”—2 TRACK
Amplifier 8312 8 gns
Speaker & Case assembly 4 gns
Complete with BSR Deck 21 gns

It’s the ce of the design
and layout of the printed circuit
amplifier sections of Martin
Recordakits which ensure such
exceprionally good standards of
reproduction. it's the thought-
ful way in which these Kits are
presented for building that
makes success assured. Every-
thing is provided for and the
finished product is one you
will be proud of having built,

Send coupon for details of all Recordakits

April, 1963

SOLDERING
EQUIPMENT

by

a0 “aagh wats

PRECISION SOLDERING
for the

ELECTRONICS INDUSTRY

Comprehensive range-Robust & reliable
- Light weight - Rapid heating - Bit sizes
3/32in. to 3/8in. - ‘Permabit’ or Copper
bits - AIl voltage ranges 6/7v. to 230/
250v. - Prices from 21/-.
Also

© Plastic Cable Strippers
@ Miniature Solder Pots
© Heat Guards
©Q Long Life Bits
IMlustrated is the 25w. 3/16in. replaceable
bit model with safety shield.
[l I I R e —
l A'QAMIN— new range © pre- I

cision micro-soldering instruments— l

Havza you had details?

]

—_— - - - - .- -

?{li;‘\(l:{][‘:g\KlTerAﬁtl;: siﬁEgl?‘Sob::fique Brochure No. SI0 scnt free on request.
0 i |

Recordakits leaflets please!
From Radio Stockists |NAME

or direct in cases of IADDRESS
difficutty. Phone
ISLeworth 5885

and manufacturers:

LIGHT SOLDERING DEVELOPMENTS LTD.

28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589 Grams: Litesold Croydon

Scle proprietors

|PP.3

ATTENDING COURSE

(A) Full-time One Year Course in Radio and Television. College
course in basic principles for prospective servicing engineers.
Next course commences 25th April, 1963,

This course is recognised by the Radio Trades Examination
Board (R.T.E.B.) for the Radio and Television Servicing
Certificate examinations.

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

THE
PEMBRIDGE
COLLEGE

OF ELECTRONICS -
OFFERS TRAINING
IN' RADID
TELEVISION
AND ELECTRONICS

PC1S R -

HOME-STUDY COURSES

(B) Courses in Radio, Telecommunications and Mathematics for
the City and Guilds Telecommunication Technicians’
Certificates.

To: The Pembridge College of Electronics.
(Dept. Pi1), 342 Hereford Road, London, W.2
Please send, without obligation, details of
A— B— (Please tick.)

Name

Address
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The effectiveness of suppression by C34 should
be checked by withdrawing V6 from its socket,
when no signals should remain audible at any
tuning setting. If distorted audio signals exceeding
1% of the normal output amplitude are heard,
C34 must be increased in value.

If no signals at all are heard from the finished
tuner until C34 is disconnected, and then only
weak and distorted signals which remain when V6
is pulled out of its socket, check the valve base
connections of V6 as a mistake here is very
common.

Audio Output

C43 is balanced to earth by means of the two
load resistors R31, R32, the junction of which
cannot follow the voltage fluctuations with
frequency modulation present at the junction of
C40, C41, because of the shunting of C43. Con-
sequently the fluctuations appear across C42 as
corresponding detected audio voltages and are fed
via R27 to the a.f. stages, de-emphasis being
provided by R27, C44.

The A.F.C. Signal -

If the i:f. signal should be displaced from th
centre of the i.f. passband, due to inaccurate set-
ting of the tuning control on the r.f. head, then the
potential of the junction of C40 and C41 is
permanently displaced from the earthed junction
of R31, R32. The polarity is according to the
sense of the tuning error. :

PRACTICAL WIRELESS
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The error signal is d.c. coupled through R43 to
the grid of V8, functioning as a d.c. amplifier and
automatically adding the polarising voltage by
virtue of standing anode current drop in VR2. The
amplified error signal output from VR2 is thus of
a form suitable for application to the capacity
diode in the r.f. head, to correct the original
detuning giving rise to the error signal.

For the a.f.c. function, V6 functions as a true
d.c. discriminator, operating on the tuning of IFT5
as reference standard. It is thus essential that
the i.f. transformers in the v.h.f. chain, especially
IFTS5, are properly aligned. Once the if.
amplifier begins to “see” the sidebands of an
approaching v.h.f. station, it generates a control
voltage for the local oscillator to lock the signal
immediately on to the centre of the passband and
hold it there even after moderate temperature drift.

The gain of V8 is not high as the levels at the
ratio detector are already ample. Its main purpose
is to achieve a simple and stable insertion of the
polarising voltage for the capacity diode without
back reaction on the ratio detector. Another
arrangement was tried, using a high-gain double-
triode balanced d.c. amplifier with Zener diode
stabilisation. This gave such powerful a.f.c. that
once a station was locked in, one could not get rid
of it again right round the dial, as the a.f.c. control
could drag the oscillator round the entire tuning
range. The aerial had to be removed momentarily
to get rid of the station, and then get another (pure
chance which one then, too!).

TO BE CONTINUED

JuerouT!

PRACTICAL HOUSEHOLDER

ANNUAL 968

A Complete Guide to Home Improvements

- MAKE SURE OF YOUR COPY

TOOLS AND- METHODS Building 2 Tool Kit—lJoints
and Fastenings—Dictionary of Tools.

DECORATING The right paints and tools—decorating in-
doors and out—wallpapering—ceilings—doors and windows.

HOUSE AND GARDEN Building sun porch, pool, garden
furniture—laying foundations—draining a lawn.

PLUMBING AND HEATING Basic principles of central
heating systems—boiler installation and operation.

ELECTRICITY Converting to ring main system—installing
immersion heaters, electric cookers—underfloor heating.

POWER TOOLS Types to buy and how to use them—
modern equipment described—electric saw use and
maintenance.

FURNITURE, WOODWORKING Built-in furniture—
re-upholstering—modern floor coverings—room divider—
children's playgym.

KITCHENS Building cupboards and storage units—con-

_ structing kitchen cabinets with refrigerator space.

5-YEAR PLAN Detailed plan showing how to decorate and
maintain your home progressively, indoors and out.

T2 EALI1aT: 2N
s AL

BIG DEMAND ! Hurry for yours now !

2,6 from all Newsagents and Bookstalls.
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FOUR VALVE
For 3:5 and 7Mc/s

PRACTICAL WIRELESS

April, 1963

TRANSMITTER

by S. F. Appleyard, G3PND

The transmitter described in this article was built before the

author obtained his transmitting licence in order to learn more on
the subject of transmitters before sitting for the Radio Amateur
Examination. The knowledge derived from designing and building
the transmitter proved invaluable ‘pot only for the R.A.E. but
several other radio examinations taken since. If the transmitter is
built by someone not at present licensed, they are reminded that
they must not put the transmitter on the air even for testing
purposes, but there is nothing to stop anyone who is licensed

testing it for them.

3HE transmitter was ‘intended to be simple
and straightforward, operating on 3-S5 and 7Mc/s
c.w. only. It uses four valves: EF91, EF80, 6V6
and 807; and runs 25W to the final stage. All the

parts were out of the junk box except the chassis
and front plate which were purchased for
-approximately £1. As most of the components
were already at hand the values of some are not as
accurate as might be but nevertheless the trans-
mitter worked extremely well.

C17 0:01F Jo -H400v
o
54

I s1°7 \f T T
2 M1 +400V
2Rs R12Z 0-100mA
c 3 2k 8 10kS PA.current = & o8,
O<owe L < OC1pF ~—C13 3 “T
250k ; Jd l;.ou_,p }13151 (= »
B3 =z 2 - K
4 Bryie P B T s RFC=3
2z SRFC3  C10 3 RFC4 20
= 3 ’ < 1%15}!: 100pF PA coil
v EFO1, T 2 v3 = v4
6AMB.Z77 45 i = 6L6 43 i: 807 lTC s3 |
. it i i o
c3 S i i 5
100pF -y ;; ] AL =2
ver [a TWTUSD | | 5577 2 R e
20pF | 100pF -3 2 4 vea
o\ g P4 3 500pF
T 2RI _u / Az
\ 247k z c12 z o T
s U [ CGJ- Zr4 & G+ONF pas LDOPF e
LT 7] o 3190 22k 1000pF
HF T =
S K
=2 RFCH . c14 cto
S5 e Sk ' ey o1
400pl z M3 = IF —
1 I ) T ) T ’
Vo C9 O0IF .VC3 100pF 11 2000 Key Jack

Fig. 1: The circuit diagram of the four-valve transmitter. A suitable power pack for this unit is shown in Fig. 4
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THE CIRCUIT

Now taking the transmitter stage by stage, the
oscillator (V1) uses a pentode in a Colpitts circuit.
Several circuits were tried and this arrangement
was chosen as it did not employ a tapped coil and
proved reasonably stable. The frequency of
oscillation depends upon the values of L and C

1
where C=VC2+(——+——). The values of C1
Cit C2

and C2 can be varied to alter the amount of feed-
back, but it was found to be best when both values

PRACTICAL WIRELESS
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while CS5 acts as a low impedance to r.f. but blocks
d.c. C5 also provides class C bias for V2 in con-
junction with R4. Bias for this stage is also
provided by the cathode resistor R5. When the
second stage is used as a harmonic_generator
(frequency doubler) the tuned circuit L2-VC3 is
switched in by S2. This tuned circuit operates on a
frequency 2f, which is TMc/s.

DOUBLER AND BUFFER

The valve used for this stage is an r.f. pentode
again, this time an EF80—but another EF91 could

Front pane! dimensions
16"wide x 10" high

PA. current
M1

Frequency doubler

tuning
= Osc. frequency PA. tuning :
— spread =
. Harmonic
Drive Key jack |E generator
) Ha5Mc/s-7Mcfs
®
=/
VR1 JK1

S3 SK1

Output to
aerial ———=

..l.lumulH l“

Fig. 2: Front panel layout of the transmitter showing the positions of the controls, switches and sockets. -

’

were equal. The oscillator provides its own bias,
since the valve runs into grid current and charges
up C3 which leaks off through R1 during the
negative half cycles and holds the grid at a negative
potential. Thus if the oscillations were to stop, the
cathode current would rise to an extremely high
value as the valve would become unbiased.

The variable capacitor VC2 in the tuned L/C
circuit of the v.f.o. is 400pF and this was paralleled
by a 20pF capacitor VC1 which was used for final
adjustment when netting. But this can be dispensed
with if a slow motion drive is used in conjunction
with the 400pF capacitor.

The coil L1 was wound to resonate with the
capacitor on 3-5Mc/s, which is the fundamental
frequency of the transmitter. When the transmitter
is required to operate on this frequency the signal
is fed straight through two untuned amplifiers to
the p.a., but when operation on 7Mc/s is desired
the second stage (V2) acts as a frequency doubler.

The radio frequency choke RFC2 in the oscil-
lator acts as a high impedance load to valve VI,

be used providing some modifications were made.
The circuitry with this stage, as with the next, is
very straightforward but one point worth mention-
ing is that at this stage the drive is controlled by
VR1. This control varies the h.t. applied to the
screen of V2 and thus varies the anode current
through the valve and hence the gain.

C9 bypasses the cathode resistor and thus
prevents any negative feedback which would con-
siderably reduce the stage gain, while the capa-
citors CS, C8 etc. decouple the h.t., preventing
positive feedback and hence instability. The radio
frequency choke RFC3 acts as a high impedance
load while offering a very low d.c. resistance.

The output from this stage is taken to V3 which
always acts as an untuned amplifier regardless as
to whether operation is on 3-5 or 7Mc/s. The valve
used originally was a 6V6 but it has since béen
replaced by a 6L6 but not a lot of difference has
been noted. During construction at this stage the
transmitter was put on the air using a lashed-up
# tuning circuit, and with the assistance of a friend
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(a licensed opefator), seve'ral QSO’s were made
on 7Mc/s, with good reports,

POWER AMPLIFIER

The output from this stage is fed into the power
amplifier and the valve used here is the well known
807. Keying of the transmitter is effected at this
stage by the breaking and making of the cathode
lead. It can be seen that the only means of bias
for this valve is that developed across the grid leak
resistor R13—there being no cathode resistor; so
the key should not be pressed without the oscillator
switched on, or the current flowing in V4 might
damage the valve.

In the anode lead of the p.a. is a meter MI
which should have a full scale deflection of
100mA. Each side of the meter is decoupled to
earth as the meter leads are fairly long. The two
decoupling capacitors C17 and C18 should have
their live ends connected as near to the meter
terminals as possible. The radio frequency choke
RFCS5, here again offers a high impedance load to
the 807 valve while the capacitor C20 offers a low
reactance to the radio frequency signals.

The aerial tuning circuit is the widely used
ar arrangement. VC4 is the tuning capacitor and
VC5 is the coupling capacitor. Directions on how
to load up the transmitter are given later,

Now the outlines of the transmitter have been
given it is clear that it is simple and straight for-
ward, which is -what was intended. The whole
transmitter is supplied from one power-pack (see
Fig. 4) which supplies 400V at 180mA. VS5 is an
indirectly heated full .wave rectifier type GZ33.

PRACTICAL WIRELESS

April, 1963

CONSTRUCTION

The chassis measures 16in. x 10in. x 2in. with a
front panel 16in. x 10in. L-strips are taken from
two top corners of the front panel to the two back
corners of the chassis, to hold the front plate rigid.

The layout of components is not too critical as
long as the p.a. is at the opposite end of the chassis
to the oscillator. The oscillator coil is completely
enclosed in a screened box and all oscillator com-
ponents should be kept away from resistors, as the
heat generated by the latter might cause some
frequency drift. Components should be securely
mounted and all wiring rigid to prevent frequency
drift. All leads should be kept short and those
carrying r.f. should be screened.

The layout of the valves and tuning capacitors is
shown in Fig. 3. The p.a. valve must be screened.
In the original, a cocoa tin was used with the lid
taken off and the bottom cut out, but the screening
can be dispensed with if the valve base is sunk into
the chassis about 14in. so that the electrode leads
are below chassis level and are thus screened.

Smaller components were mounter on tag-boards
and kept close to their respective valve bases.
Power supplies are fed into the transmitter by a
4-core cable, the free end being terminated in a 4-
pin plug which fits into the appropriate socket in
the power unit.

OPERATION

After the transmitter has been connected to the
power-pack and the latter connected to the mains
supply, the oscillator h.t. switch S1 should be made

e

& L1 coil in
screened box

_,-'-"..’r.'-’

o ﬁ?"\\.
K@j T3 eLe

— Vi EF 91,
= (6AMB,Z277) V2 EF80
L Oscillator Frequency doubler

vca
PA tuning
ve3 L3 PA. coit mounted below
L " Frequency doubler /!
- ( ! tuning f
VCi P ! VCS
Osc¢ "%%____'_yf f x = Power
frequency ve2 ] =] | supply
spread = — cable
moulnted % .
below —] o
€ Front panel =
L —

v4 807 e
Power Amplifier ———

e —
©,

.mlhlll

I 1

Osc. fregue
se

PA. current+
Fig. 3:

= e |

% Couplin
PA. coil switch m o

This is a top-of-chassis layout showing the positions of the major components,
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Hi,-t- L4 m
L.F choke
FS
V5
G233
AC.
[—] LLI mains
— o
c22 c21
16pF] 16pF
Fs2
heaters
HT=

Fig. 41 This simple power pack provides 400V at 180mA
and 6-3V a.c. to power the transmitter.

and then the oscillator tuned to the required fre-
quency. Switches S2 and S4 should be set to the
required band (3-5 or 7Mc/s) and the drive control
set for maximum drive.

The transmitter is now ready for loading up to
the aerial which should be already connected.
Close switch S4 and press the key. There will now
be a reading on the meter and if the output of the
transmitter 1s to be on 7Mc/s the capacitor VC3
should be adjusted to give minimum reading on
the meter.

The coupling capacitor VCS should be originally
set for maximum capacitance, i.e. plates completely
intermeshed. The tuning capacitor VC4 should be
tuned for a dip in the meter M1, this indicating the
resonant point. The coupling capacitor VCS5
should now be slowly turned until the p.a. current
rises until it reaches 60mA, now retuning VC4 for
another dip and again increasing the coupling until
the p.a. current reads 60mA and finally finish up
by retuning once more.

If there is an r.f. meter at hand the aerial current

mains fuses =
L in holders

Mains
~—transformer

4

[

- E 4-way— "]
25810 socket “
17

Material....aluminium

= = +;fl

Fig. 5: Layout of the power pack of Fig. 4 showing the
positions of components.
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can be noted but if not, a bulb in the aerial lead
will give some indication of aerial current.

AERIALS

Several different aerials were tried at the author’s
station but the half-size SRV was found to be the
best on 40m and a 160ft long wire on 80m. [l

COMPONENTS LIST
Resistors:
Ri 47kQ W R8 25kQ 2W
R2 25kQ 2W R9  10kQ 3W
R3 50kQ IW RI0 100kQ IW
R4 100Q IW RIl 2000 2W
R5 1kQ 2W RI2 10kQ 3W
R6 5kQ 1W RI3 22kQ 2W
R7 200Q IW RI4 25kQ 2W
VRI 50kQ wire-wound potentiometer
Capacitors:
Cl  100pF mica
C2  100pF mica
C3  |00pF mica
C4  0-0luF paper 350V
C5  |00pF mica
C6  0:0luF paper 350V
C7  0-0luF paper 350V
C8  0-0luF paper 350V
C9  0-0luF paper 350V
CI10 |00pF mica
Cil 100pF
CI12 0-0!uF paper 350V
CI13 0-0luF paper 500V
Cl4 0-0luF paper 350V
CI15 [100pF mica
Clé6 |100pF mica
C17; ,0-0luF paper 500V
Ci8 0-0luF paper 500V
Cl19 0-0luF paper 350V
C20 100pF mica
Variable Capacitors:
VCI| 20pF VC3 |00pF
VC2 400pF VC4 500pF
VC5 1,000pF (2 x 500pF gang, parallel
connected)
Coils: 0
LI, L2 see text
L3 16 turns spread over 2in. on liin.
former. Centre tapped.
Valves:
VI EF9l, 6AMS, or Z77 V3 6Lé
V2 EF80 V4 807
Miscellaneous:
Ml 100mA f.s.d. moving coil meter
RFCI-5 2-5mH r.f. chokes
Sl-4 Single-poie single-throw switch
Skl Coaxial socket
Jkl Jack socket
Power Supply Unit: :
C21 l6uF, 500V electrolytic
c22 16uF, 500V electrolytic
L4 20H, I50mA choke
T! Mains transformer with tapped primary.
Secondaries: 400:0-400V 150mA; 6-3V
2-5A; 5V 2-5A
V5 GZ33 -
FSI,2 2A Fuses
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31-1[3 unit to be described enables the popular
reverberation or echo effect to be obtained with
any audio signal source in conjunction with an
amplifier. The method employed in obtaining this
echo effect is rather unusual. insomuch that the
device used for delaying the signal is electro-
mechanical and does not use the recording tech-
nique with magnetic tape which is usual in this
type of equipment.

The Delay Unit

This consists of two crystal pick-up units. type
“Acos” GP71-3, as used in_stereophonic gramo-
phone pick-ups, with a series of metal Springs
between them. The springs are mounted so that
they are coupled to the pick-up units at each end
where the gramophone stylus used to be. (This
is explained in more detail later in the text.)

If an audio signal is fed into one crystal unit the
crystal itself vibrates and this vibration is coupled
to the spring. The spring begins to vibrate in
sympathy and, due to its mechanical inertia. the
vibration takes a short time to reach the far end
where the signal is reconverted into an electrical
waveform by the other crystal unit. Thus the
signal entering the first (or driver) crystal and the
signal taken from the second (pick-up) crystal have
a time delay between them, the length of the time
delay depending entirely on the characteristics of
the spring. If these two signals are fed simul-
taneously to an amplifier the effect heard will be

one of depth and space, adding a completely new
dimension to the original sound source.

As it stands the effect obtained above has more
the characteristics of reverberation than “echo™,
but to simulate the echo effect all that is required

is to interrupt the delayed signal at a pre-
determined rate by a low-frequency oscillator.
This gives a repetitive sound to the delayed signal
and the overall effect is a repeated echo, the repeti-
tion of which can be altered by varying the inter-
rupting oscillator frequency. Fig. 1 shows a block
diagram of the complete system and will help the
description above to be understood. )

Electronic Section

There are three valves used in the electronic
section of the unit and these are Mullard ECC83
twin triodes, making six separate functions in all.
V1 is a cascode R—C coupled amplifier used to
bring the input signal up to a sufficient amplitude
to drive the crystal unit on the delay chain. There
is no need for a gain control in this amplifier as
the signal input is at a low level (i.e., from a micro-
phone or electric guitar pick-up). One half of V2
is used as an amplifier for the pick-up crystal, the
remaining section (V2b) is a cathode follower used
to modulate the cathode circuit of this amplifier
with the output of the low-frequency phase-shift
oscillator. One half of V3 is employed as the
oscillator and the remaining triode section is used
as an amplifier for the direct signal path direct
from the input terminals of the unit.

Yy
i Dir‘lect i
Driver Pick—up Sl 55
Crystal Crystal
Delay — Pick-up
[0 o AWV W — - Py
Signal amplifier g Delay spring b amplifier Delay Combined
Input signal leve] output
+‘ Echo speed
Epho =es==
oscillator ———e
Repeated/straight
echo switch

Fig. 1: Block diagram showing the basic requirements of the Echo Unit
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Any form of power supply may be used, either
a complete power pack built in with the rest of
the unit or the supplies may be taken from the
parent amplifier if they are available.

The requirements are an h.t. supply of 250 volts
d.c., smoothed and filtered, and 6-3 volts a.c. for
the filaments. The consumption is approximately
20mA h.t. and 0-9A 1.t. A diagram is given for a
built-in power pack and this method of supply is
recommended as it avoids long leads carrying the
supplies from an external source.

On no account 1s an a.c./d.c. type of power unit
to be used with this unit. Apart from severe
“hum ™ troubles this form of power supply is
dangerous as it is virtually impossible to isolate all
input and output leads and controls, etc., from the
chassis. Again, if the supplies are taken from the
parent amplifier this must be an a.c. only type with
an isolating transformer incorporated.

Circuit Operation

.The twin inpu@ jacks are matched for either
high impedance microphones or musical instrument

Ul

IF m |

grid of V1 the signal is “split” by a voltage
divider network, a proportion is fed into Vla, the
remainder to the grid of V3b (the direct signal
amplifier). The two stages of V1 bring the signal
up to a high level where it is fed to the drive
crystal on the delay unit. The resulting mechanical
vibration is reconverted in electrical impulses by
the pick-up crystal and fed into the pick-up
amplifier V2a.

The output of this stage is taken via a capacitor
network (3X0-005uF) to a gain control, VR3. This
network is to remove any low-frequency com-
ponent present when the echo repetition oscillator
is in use; furthermore, the output of the network
tends to rise with frequency and so removes any
low-frequency noise due to external vibration of
the delay unit. The 0:02uF capacitor across this
network and chassis is a tone compensating device
and may be any value between 0-005aF and
0-05uF, depending on the output tone required.
Without this component there may be a tendency
for the unit to ‘‘ squeal ” similar to a microphone
if it is placed too near the loudspeaker in-the main

pick-ups or a combination of these. At the first amplifier.
R, Foot switch ANo— A
k. 10KZ (remote fromunit) c1 c1a c
z 1wWs
RSZ  ZR? z 745000pF | 5000pF  S000pF
2z0kz 2100k r - i e
Z See p i
) and Fig.4 + C7 L 1 R22% cx il
0-O1pF Ri2Z -mer-‘ rRBS  Srop POk (ggzpF' ‘
220k pd €9  220k% 100k text) |1
= %A OOF z =2 |
IL l' 1
\A) O-OlF \62 LLINEY, o O-OLF %24 i E
\J 1 H ,
ECC83 2 ECCB3 c1oE 83 N Oelayed ——slf
. @ ® ], OOLF OOLF o B signalpatn il
"""" - P HH
< Detay| | il =0 b i
2R3 unit ES ili L f i
XL Can e, o B3 DY, G| I S Vs S
2z z £470k ifi a7k akE )
476 s b — ZRi4 = 5| b -
v=o—Witip e 2z 102 2470k RI7Z it = ih
s = B v o 1
| hoh| akE 470% = 22z ool I o ] ih
il P R 2 2 B2 E: vralvras i
v—p N - 4 oo pad R21Z 1 L2250\ 25052
z 5‘ l+1'5k5: l ca R1332 b R19: ok Kk kZ
Raz I 2 < ‘S=et25F 5k 2474 T 5 on 31 i
470k It 2 APsFE T 25v lows Sk k2 “Toour|[ il 2X
= I = Josv <2 - =2 25V hi o
i ) OutoutJ} THT-
th
[S

Fig. 2: The circuit diagram of the Echo Unit
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——
C1A] Common
32 | negatlve
KF  H

R1 100K

"4 -
LP1
supp!!
soglfe [ /@/ % 1
- - 4
Pliot lamp 63V AC
Z 6-8V 40mMA 1A mains

Fig. 3 (above): The power unit.
Fig. 4 (below)i Side view of delay unit.

Spring bracket Spring fays on stylus coupler

] /4
A T A SR
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Fig. 7 (right)? Pick-up

connections,

The entire echo
unit can be silenced
by placing a shorting
switch  across  the
socket marked * foot
switch” and suitable
switches are available
at music shops dealing in electronic musical
instruments.

Wiring Details

All connections should be short and direct and
as far as possible components should be mounted
as close to their respective valve-holders as
possible. Screened lead should be used where
indicated and the filaments should be wired in
thin, tightly-twisted wire run away from the signal
circuits.. One side of the heaters is earthed to
chassis at the mains transformer
or power input point. Do not
earth one side of each valve
heater and run a single filament
lead as this will cause endless hum
and noise problems.

The leads to the delay wunit
crystals must be screened and the
springs themselves, together with

Cable clipped to wood base
to prevent pulling on pick-up

2 2 e T
3/5 thick foam ptastic  J4thick plywood

The repetition oscillator is coupled to the grid
of V2b. Both cathodes of this valve are strapped
together. Notice the value of the cathode
decoupled capacitors (2uF); this has a low
impedance at the signal frequency but allows
sufficient low-frequency component to appear at
the cathodes from the oscillator. As this swings
the cathode voltage the gain of the pick-up ampli-
fier is varied in sympathy with the oscillator, giving
a repetitive effect to the signal. The switch Si
enables straight or repetitive echo to be obtained
at will by interrupting the oscillator feed to V2b.
The control VR1 sets the speed of repetition
between quite wide limits.

The two gain controls VR2 and VR3 set the
level of the direct and delayed signals respectively,
their outputs being combined and fed to a screened
lead and plug for connection to the main amplifier.

14

Two minor springs

the metal plate under the pick-up
crystal must be grounded to
chassis. It i1s better to run an earth
busbar along the chassis, earthed at the input jacks
only, for earth connections. If any signal leads are
longer than approximately 14in. they are prefer-
ably screened, but if the recommended layout is
followed, little trouble with hum will be had.

Cabinet base

Case or Cabinet

This can be made out of any available workable
material—i.e., wood, metal or even ‘ Perspex”
sheet. A plywood case is recommended for ease
of construction, the front panel being metal and
containing all controls and jack sockets, etc.

If covered in a “Rexine” or *Vynide”
material the design suggested can look really pro-
fessional, especially with the control panel done
in a contrasting colour.

The internal delay unit is protected from

mechanical vibration by its own

Pick=up cry;tal GR71-3)

flexible mounting (see delay unit
construction) but additional pro-

tection for the whole unit can be
given by placing four rubber feet
in each corner of the cabinet.

ey

S

view of delay unit.

e
-\ 1, ”
;] Two %6 holes
drilled close
e together in
Ends of bracket
minor springs [t
bent over Ist” | /
coit of main spring|l” .- Method of
and cemented ||/ fixing spring

7 g ends to bracket

Delay Unit Construction
Fig. 6 (left)1

2 ; Firstly, two small squares
Spring fixing. of aluminium are cut just larger
than the area the pick-ups cover. Each

pick-up is attached to the metal base by cementing
the three feet to the base with clear “Bostik™ glue.
When thoroughly dry two pieces of in. thick foam
plastic the same size as the aluminium plates are
cemented lightly to the underside of each plate.
Then the entire pick-up unit is cemented to the
three-ply base so that they rest on the foam plastic
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L
ele
vi [.® v2 v3 HT | Rt 2 &
ECC83 ECCa3 ECC83  rectifien

A o° %o o° %o = = Grommet
=00 III @ =@ o =0 o ¥ € @ for
2609 | LY, oo 0% T mains

ok 4-way terminal block Mainsa-""'r._._ cable
for delay unit leads transtormer
@) @) .@ @
Uy Yy vy o ok i
VR2 VR3 VR1

switch
Direct Delay .
signal signal Panet on/ott
B 2 famp switch
g @ °
I— ------------ - e mw wwm—-- - —-—-- ---....--a._--------_-‘g
.r 1 f e ier e nacne ..__..-..-_-..__..--..---_-..-_-_..--_-_/.-_..___:-.1.
ot Stralght, |
1PN 3 Position of chassis -] ? titi ot
IQ' 14 : repetitive 1@
1 behind panel Foot switch switeh 11
i cable '
L] ] 1] 1
16" >
. Fig. 8 (above): Top view of chassis and control panel.
/ = ) Fig. 9 (below): Cabinet details.

supports. Allow approximately
lin. clearance between the end
of the plywood base and each
pick-up unit,

The height between the wood
and the top of the stylus couplers
on each pick-up should be noted
and two aluminium brackets
made for the springs, each with
two 1kin. holes drilled in them at
the height where the spring
leaves the stylus coupler and
3/ wood blocks S : attaches to the bracket. Before
fc{? panel f‘?ﬁﬁg e x| / mounting the brackets to the base
All ioints — - g remove the stylus on each pick-
joints are pinned and glu up by gently pulling the needle
holder towards the rear of the pick-ups with
a pair of long-nosed pliers or tweezers.

The two small brackets are made in a similar
method to the end ones except they are half the
height of the former type, and they mount approxi-
mately in the centre of the wood base, one near
each edge as shown on Fig. 5. Connect two
lengths of rhin single-core screened cable to the
pick-up tags as in Fig. 7 and clip this cable to the
wood base by means of a small metal U clip or
staple, leaving some slack between this and the
tags. The springs can now be fitted.

Spring ‘““Doctoring”’

The main spring is made up as follows: (1)
I - Unwind about }in. of one end of the spring and
ig. 10: Position of delay unit and chassis inside the cabinet. —continued on page 1122
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MAKING A

MUSICAL ALARM

Adapting a clock to auto-
matically switch on a
radio set at any pre-
determined time.

by W. R. Spence

-/4NY reader who posses'ses a portable radio

and would prefer to be awakened by the sound of
soft music rather than the harsh clangour of the
traditional alarm-clock may be interested in this
device. Neither construction nor destruction is
involved, only one straightforward piece of simple
wiring being requircd. This is shown in Fig. 1.

On-off Switch

The on/off switch of the radio is by-passed by
having the ends of a length of twin flex attached
to the two terminal contacts. The switch must be
left in the *Off” position. The circuit should
then be checked by touching together the free ends
of the flex, when the radio should start to function.
Insulated wire, of course, must be used and the
ends bared to make electrical continuity.

The idea is to use the hour hand of the clock
itself as an automatic switch to operate the radio
at any predetermined time.

The end of one of the two wires in the flex is
affixed to a convenient point of the casing, e.g., to
the winding key. The end of the other wire must
then be placed so as to make contact with the
moving hour hand as the latter reaches the
appropriate point on the dial. There are several

P L LT
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Radio Fai

circuit i~

berwcecvccans

Fig. | —Showing how the on-off switch of the radio is re-
placed by the hour hand of the clock. The bottom lead
does not need to be connected to the spindle as metallic
contact through any part of the frame suffices.

PRACTICAL WIRELESS

April, 1963
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Fig. 2—The inner dotted circle indicates the line to be
followed when drilling holes for inserting the end of the
insulated lead.

ways of doing this, the easiest being to remove
both the glass face and the minute hand. The
following method, however, will be found to be
both the neatest and the most effective.

As shown in Fig. 2 a tiny hole, the approximate
diameter of the wire to be used, is drilled through
the dial at hourly and half-hourly intervals. It is
best from the point of view of neatness to do this
for all 12 hours whether only a few are needed or
not. The subsequent appearance of the clock is
not affected unless it possesses an ¢xtremely short
hour hand which does not quite reach the
numerals.

Intermediate Positions

The unattached wire is then passed through the
clock casing from the back and emerges from the
hole nearest the time required. Intermediate
positions between the hour and half hour are
easily obtained by slightly bending the wire before
inserting it and then rotating the wire in the hole
until it assumes the position necessary.

Care has to be taken to ensure that the minute
hand, which has to travel round the dial every
hour, is not fouled by the contact for the hour hand
and the correct position should be found by
inspection. It is, naturally, important that good
electrical contact be made between the hand and
the wire as the pressure between them is very
feeble. A painted or coated hand should be
cleaned with sandpaper at the point where con-
tact is to be made.

Alarm Switch

Although a switch is not essential, as the set wil
switch itself off after a few minutes as the hanc
travels forward, it is advisable to fit one. The same¢
time does occur twice in the one day and 1
could be disconcerting to find the radio un
expectedly coming to life in the evenings. ]
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PART ONE

A PAIR OF EASILY

MADE MATCHING

UNITS WHICH

COMPRISE A

SIMPLE RECEIVER

AND A POWER
UNIT

by
A, Sydenham

pair of matching units can, when used

together, provide a remarkably wide range of
listening enjoyment. As may be seen from the
photographs, the units are small physically and
both are casy to construct. Either unit may be
built independently of the other, for some readers
might find Unit *"A ™ of interest, while others do
not and vice versa.

Unit “A” is a simple two-stage
constructed originally to provide
reception of signals transmitted in
the bands from 0-5Mc/s to 15Mc/s

DESPITE the simple circuitry employcd, this

receiver
headphone

PRACTICAL WIRELESS

The Twin-

mz

Unit Two

a grid leak detcctor-cum-audio amplifier, with
VIB providing incrcased a.f. amplification.
Signals are conveyed to the tuned circuit
inductively from the aerial, a variable trimmer
TC1, being fitted so that best results can be
obtained. Band changing is, as was mentioned
earlier, by the * plug-in ” method, and coils from
the well-known Denco range have been choscn
since these conveniently fit a standard Noval valve-
holder. The coils are designed to operate in con-
junction with a tuning capacitor of 300pF

3

Windom
or
other
aerial

(20-560m approximately), where
much of interest is obtainable,
since many amateur bands are
contained therein. Tuning is con-
tinuous, due to the use of ready-
mnade plug-in coils.

Unit “B” is a simple power
anit and although it is intended
srimarily for use with Unit “A 7,
t can also be used for other pur-
soses if this does not involve heavy
;urrent demands.

Although Unit “B” is not
tenerally required if a power pack
s already available, beginners
night not be so well equipped and
he inclusion here makes for com-
sleteness.  As prescnted both units
ire safe to handle at all times, due
o the inclusion of a mains isolat-
ng transformer, but should the
eceiver be used with a different

Power
supply
plug
(octal)

/

LP1

Phones

sockets Pane!

q b lai
ype of power supply unit, care PF a J at?
hould be taken to ensure that it is calt =2p. ay
uitably insulated from the mains 1085 25T 1K 643V AC
upply. pF &y heaters
The Receiver cemz [ o W
1000pF == A
Circuit details are given in .
ig. 1 where VIA operates as Fig. 1: The circuit diagram of the receiver unit.
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(nominal) value and this fits in nicely with the
arrangements used as will be seen later.

The circled figures associated with L1 in Fig. 1
refer to the coil spills and also coincide with the
