. ‘Pr‘»—-‘ut Ca.l D
WIRLELL .SS

1717024 7-TRANSISTOR PORTABLE
ﬁ._l B j--'SIDED WITH CAR AERIAL SOCKET

‘ BATTERY PORTABLE
‘."EPRINT RECORD REPRODUCER
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OINGIE SPEAKER
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CONCRETE |
COLUMN

An inexpensive col-
umn speaker con-

SOLDERING
INSTRUM

L4

Z

DESIENED FOR
THEAMATEYR'S
RADIO STATION

H structed from a [§
i concrete pipe and &
JLLUSTRATED i \ fitted with a good 8in
. e - . or 10in. unit has at-
List No. 70. 3" BIT by tracted much interest &
IN ! 1 ' and admiration §
PROTECTIVE 2\‘ because oé its clean
o open sound.
SWELD o q Complete kits of
List No. 68 ) wooden fixtures are
available including W
absorbent  wadding
and diffusing cone.

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
FOR
CATALOGUE
TO

Sales and
Service Dept.

ADCGOLA
PRODUCTS
LTD

Descriptive leaflet free on request from:

Wharfedale

WIRELESS WORKS LTD

A A A

IDLE BRADFORD Y ORKS

ADCOLA HOUSE \
GAUDEN ROAD, LONDON, S.W.4 § Grams;;Nhar{Ic:ie'l |'dz|§saga
one: |dle /6 8
Telephones Telegrams \ : e

MACaulay 4272 & 3101 SOLIOINT LONDCN swa4 | Sz,
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RS.T. VALVE MAIL ORDER CO. orroeivecite.
2lla 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 Express Mail Order Service

AC2/PEN | ECCB5 76 | EYB3 126  PCC85 9/6| TDD4 12/6 | UU6 1716 | 6ABGT 1376 | 6P25 1076 | 12Q7GT 6/6

12/6 | ECC88 12/6 | EYB6 7. PCC38 12/6 | TDDI3C uus 15/- } 6AC7 6/- | 6P28 1216 | 125A7 8/6
AC2/PEN ECC91 3/ | EY9I 31- | PCC89 8/6 176 | UU9 716 | 6AKS Sl- | 6Q7 96 | 128)7 8/-
DD 21/- |ECFB0 7/6 | EZ35 6/- | PCFBO  9/- TH4l 2776 | UYIN 12/6 1 6ALS 4. | 6Q7G _ 66 | 12SKT7 6l

AC/TP 29/- ECF82 8/6 7/- | PCFB2  7/- TYB6F 12/6 | UY2i 15'6 | 6AMS S/~ | 6Q7GTN 8/6 | 125L7 8/
AC/VPI-5-7 | ECH3 2116 | EZ4I 7. | PCF84 1216 UI0 9l | UY4I 716 | 6AM6 4/- | 6SA7 7/- | 12SN7 107,

157- | ECH2l 21/. | EZ80 6/- | PCF86 1216 UI2 91| UY8s 6'6 | 6AQS5 66 | 65C7 8/6 | 12SQ7 16%
AZI IS/- | ECH35 10/- | EZ8! 6/- | PCLB2  9/- | UI4 9/- | VMS4B 12/6 | 6AT6 6/- 10/-
AZ3l 9/6 |ECH42 916 EZ90 Si-  PCL83 10/- U2 8/- | VP4 15/- | 6AUS 9/- | 65G7 7/- | 14R7 107-
B35 9/- |ECHBI 7'6 | El148 2. | PCLB4  TI- U24 21/. | VP4A  15'- | 6BBG 31. | 6SH7 61 | 1457 16/-
CIC 10/- | ECHB83 8/6 | FC2 IS/- | PCLBS 9/ | U25 i1/- | vP4B  15/.
20/-
12/6
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6| 6817 676 | 19AQS~ 8&l.
76 | FC2A 1776 | PCLB6 12/6 U26  10/- | VRIOS/307/- | 6BE6  6/- | 65K7  5'6 | 19BGEG |5/~
100 | FC4  15/- | pENA4 1716 U3 9/- | VRIS0/307/- | 6BG6G 15/- | 6SL7GT 6/- | 20D1  10/-
916 | FW4/500 9! | pENB4 17/6 | U35 176 | W6l  I1I- 6/-
10/6 | F4/800 91- | PEN4DD | U37 176 W76  5/- | 6BQTA 1216 | 65Q7 816 | 20,2 176
976  GZ30 1076 241, U47  Il- | W77 4I- | 6BR7 1076 | 6U4GT 10/~
21/- | GZ32 106 | PEN4VA Uso 7. | wal 6/- | 6BS7  12/6 | 6USG 716 | 20P1  iS!-
21/-  GZ33 1973 176 W8IM 6/ 8/- | 6v6G_ 416

14/- | GZ34 1316 | peN36C u76 716 | X41 I15/- 6BW7  5i. | 6V6GT 8- | 20P4  20/-
4. | GZ37 1913 200 | U78 416 | X6IM 10/~ | 6C4 376 | 6X4 416
8/- | HABCBOI0/- | pEN45 10/~ UI45 1076 | X65 1276 | 6C5GT 8- | 6X5G  6/- | 2546  8/-
8. | HL4l 8. | pEN4SDD | U191 13%6 | X76 1216 | 6Cs 66 | 6X5GT 876 | 25L6 8/-
4l- | HL4IDD 86 250 | U251 #5/. | X76M 1276 | 6C9 1216 | 6/30L2 10'- | 25Y5  8I-
IS/- | HL92  8/6 | peN46 50| U281 15/- | X78  26/- 7

8/- | HLI33DD PEN453DD | U282 19/6 | X79  40!9
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100 | 976 20/-| U30l 170 | X8I 107- | 6CW4 16! | 7B7 8/6 | 2575 8-
36 | HN309 26/6 | peNDD4020 | U329 15/~ | Y6l 10/- | 6D2 41- | 7C5 8- | 25Z6 86
3/~ | 1W4/350 10/- Sor. | U335 13'6 | Y63 10/- | 6D6 576 | 7C6 86 | 275U 1976
S/ | IW4/500 100 [ pL33 s | U403 10/~ | Zé3 716 | 6E5 10/- [ 7D5  15/. | 30C1  9/-
S/- | KT33C 8- py3g 1216 U404 10/ | Z66 10/~ | 6Fi 1016 | 7D6  15/- | 30CI5 1216
8. |KT36 17/6 |py3g 215 U8B0l 1916 Z77 4l | 6F6 6/9 | 7D8  15/- | 30F5  lo!-
9/- | KT6l  9/6 | pra| 9. UABCBO 7/- | ZI52  5/- | 6FI2 4r- | 7HT 6/ | 30FLI 1076
4. |KT66 IS/- | pigy 8. UAF42 8/6 ©OZ4  S/- | 6FI3  l0'- | 7R7  10/- | 30L1 86

41- | KT76 10/- | p g3 716 | UB4I 716 | 1A7  11r-
S/- | KT8l  i5/- | piga 8/. | UBC4l 86 1C5 10/-
10/. | KTW61 8/- | prg20 |8/-| UBCBI 10/- | ID5 8/6

6F14 10/~ | 757 10/- | 30L15 1/
187-
6F19 12/6 | 8D3 4/ | 30P12 10/

o
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1016 | 63 5/- | pMa4M 1376 | UBFBO 8- | ID6 107 | 6F23 1076 | 9BW6 1216 | 30PI6 - 9.

1006 | LN152 8- | pyd™ " |5, | UBFBY 716 | IHS 916 | 6F25 16/6 | [0CI 126 | 30PI9 - 17'6
EABCBO S'- 8/6 | LN30S 11/6 | pxos s, | UBL2I 20/-  IL4 5/- | 6F26  13/6 | 10C2 1716 | 30PLI_ 1176
EACI 4! 2416 | LZ319° 12/6 py3| ys. | UCCB4 116 | INS 976 | 6F33  5/6 | IOFI  10/- | 30PLI3 11’6
EAF42 976 416 MKT4 17/6 py3y 216 UCCBS 716 | IRS 6/ | 6H6 2/. | 10F9  12/6 | 30PLI4 16/6
EBI4 216 10/- | MS4B 1716 | py33  yore | UCFBO 12/6 | 154 8- | 615 5l6| I0LDII i5/- | 35S 15/-
EB4| S/ 14l. MVS/PEN | oygy 716 | UCH2I 207. | IS5 5/6 | 6)5G_ 416 | IOPI3 15/ | 35L6GT 8'6
EBOI 4/ 10/- 17'6 pyg) 16| UCH42 816 | IT4 41- | 6)SGT  SI. | 1OPI4 19/- | 35w4 716
EBC3  21/- |EL37  17'6 MVS/PENB | pygy g9 | UCHBI 8- | 1US 5§19 | 6j7 706 | 11D5  23'6 | 3573 5/-
EBC33 4/6 ELI8 17%6 176 | pyg3 @i | UCLB2 9%6 | 2P 2419 | 7G5/~ | 12A6 616 | 3524 716
EBC4! 86 EL4I 916 MUI4 91 pygg o | UCLBI 1316 | JA4 S/- | 6J7GT 716 | 12AH8  9!. | 3525 816
EBCBI 10/ |EL42 96 | MX40 15/- | pyano (o' U4l 7t%6 | 3A5  10%6 | 6K7 . 7/6 | 12AT6 7'6 | $15TH 21/
EBFBO  B/- |EL8) 1216 NI8 8. oo 3" o7 UF42 716 | 3Q4 8- | 6KIG  2/- | 12ATT  5'- | 42 1216

EBF83 8/. | ELB4 6/'9  N37 14/- UF80 7!- 1 3Q5 9/ | 6K7GT 776 | 12AU6 17! 50C5 10/-

QS95/1010/-

EBFES 8- EL8S 10. | N78  22/6 | 3290 0/ UFBS 776 | 354 6. | 6K8 976 | 12AU7 S/~ | 50CD6G
~ § EBL) 20/- [ELS0  8/6 | NI103 1§/- Ao | Ures 1216 | 3va 7. | 6K8G_  SI- | 12AX7  §/- | 30/-
4 1 eBL2I 21% |EL9| 4/- | N303 18- i | UFBY 616 | 5U4 41 | 6K8GT 976 | 12BA6 716 | 5016  8/6
|} EBL31 207- |EL95 1076 | N339  3or- | R2 19 UL4l 8.1 5v4G 719 | 6K25 17/6 | 12BE6 716 | 75 8/.
i | ECC35 8- |EMBO 86 N3&9 10/6 RIS '7,6 UL44  20/- | 5Y3G_ 576 | 6LI 16/~ | 12BH7 10/~ | 78 7'6
) ECC40' 15/ [EMBI 86 OD3  st- RI9 16)-| UL46 1476 | 5YIGT 6/6 | 6L6 76 | 12C8 816 | 80 9/-
J.] ECCBl 5'- |EMB4 96 | Oz4 516 | R20 16'-1 ytgs 616 | 524G 976 | 6L7 10- | 125GT  4/- | 85A2 1276
ECC82 5/- | EM85 10/- P2 1or. | SP4l 316 | ULes 716 | 5Z4GT 12/6 | 6LI8 10/~ | 12J7GT 8/6 | 185BT 30/-
| ECCe3 71 |[EYSI  7%6 | PABCBO 13- SP6I 36| UMD 1016 | A7 9/- | 6L19 _ 15/- | 12K7GT S/- | g07A 6/
ECCB4 86 |EY8l 86 | PCC84 8/- | T4| 1501 URIC 15~ | 6ABG 8/ | eN7GT 9/ | 12K8CT l0/- | 8078 5.

COMPLETE VALVE LIST FREE WITH ORDER

% METAL RECTIFIERS
RMI 716  14A86 231 16RD 2.2.8-1 12/ (FCi42) BRAND NEW TRANSISTORS

OC44 6/- OC74 6l- ocsID 6/

RM2 8- 14A97 26/- I6RE 2-1-8-1 10/~ OC45 7. OCTS 6. oca2 ar.
RM3 10/~ [4A100 28/- 18RA I-1-8-1 5/ OC71 5. OC77 6l OC8D  6/-
- JURMA41276 IARA 1.2-8-2 21/- (FC301) I8RA I-i-16-1 7'- (FCI16) 0oCc72 8/ ocs| 6!
"'f. 16 " I4RA 1-2-8-3 25/- (FC3{) (8RA 2N-1-8-1 12/- SILICON RECTIFIERS
¢ GRC 1-1-16-1 10/ IBRD 2-2-8-1 18/ (FCI24) | 400 volts 350 mA ... ... 8/- each
£ s OF BUSINESS C.W.O. or C.0.D. SETS OF VALVES
: p IRS.155,1T4,354,3V4 ... .. .. Setof4, I19/-
ACKING CHARGE ON ALL C.O.D. DAF91, DF91, DK9I, DL92, DL94 s:: 21 4, 19/-
ORDERS. POSTAGE 6d. per VALVE DAF96, DF96, DK 96, DL96 e ... Setof 4, 266

www americanradiohistorv com
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CAR - PORTABLE RADIO

BY FAMOUS BRITiSH MANUFACTURER.
BRAND NEW AND UNUSED. FULLY GUARANTEED.,

JUNE, 1963

SCOOP

Battery drain is exceptionally low. the life of the self-
contained battery within the set is approx. 200 hours,
Transistors used—1—O0C44; 3—O0C45; 1—0C82D;
0Oc#H2, and diode.

Compares with sets costing at least double. Properly
installed this set will give you years of ‘pleasure and
service—both in and-out of your car,

Contemporary finish in two tone red and grey Vyanide
washable material. Suppiied complete with car-exten-
sion loudspeaker, car-tray and full easy to follow fixing
instructions.

Internal loudspeaker provides ample volume as a por-
table. Separate 8 x 5 inch speaker with 8 x 6 inch baftie
for car fixing.

Bracket for padiock provides an effective thief deterrent.
Carrving handle folds away when not in use. The scale
{8 illuminated whan the set is operating in the car-tray.
Dimensions 9tins. x 7iins. x 3ins.

AS A CAR RADIO THIS RECEIVER OPERATES ONLY
FROM A 12-VOLT ELECTRICAL SYSTEM EITHER
POSITIVE OR NEGATIVI: EARTR. AS A PO

IT 1S POWERED BY ITS OWN INTERNAL BATTERY
TYPE PP9.OR EQUIVALENT.

LASKY’S PRICE £10.19.6

Complete with Tray, all car fittings
8 in. x 5 in. car speaker and baffle

Original List Price £26.18.11

A fully transistorised Go-Anywhere portable that automatically becomes
a car radio simply by sliding into 4 metal car-tray.

% Covers full medium and long wavebands. * All transistor superhet.
# Internal ferrite rod aerial. % Press button wavechange.

% All connections to car battery—booster speaker—car aerial automati=
cally accomplis ned by sliding into metal car-tray.

Carriage and packing 7s. 6d. extra, I’I*9 Battery 3s. 9, extra. Supplied with full fitting and instaliatlon instructions.

207 EDGWARE ROAD, LONDON, W.2]33 TOTTENHAM COURT ROAD, W. 1
Near Praed St. PADDINGTON 3271/2. | Nearest Stn. Goodge St. MUSEUM 2605

BOTH OPEN ALL DAY SAT. Early Closing Thurs. Mail Orders to Dept. PW, Edgware i‘d

E 70 AMBITIOUS ENGINEERS

~ THE LATEST EDITION OF ENGINEERING OPPORTUNITIES
Have you sent for your copy?

ENGINEERING OPPORTUNITIES

152/3 FLEET STREET, LONBON, E.C.4
Telephone: Fleet Street 2833, 1
Open all day Thursday. Early elosing Sat. |

LASKY’S
RADIO

INCLUDING

YO
WHICH IS YOUR TOOLE.!

PET SUBJECT ?

PRAGT\GA\.

is a highly informative 156-page guide to
the best paid engincering posts, It tells
you how you can quickly prepare at home
for a recognised engineering qualification
and outlines a wonderful range of modern
Home Study Courses in all branches of
Eangineering. This unique book also gives
full details of the Practical Radio & Elec-

tronics Courses, administered by our Radio & Television Servicing B . |, E. T
1ali i ini Ivist — P tical Elect i< kil
Specialist Electronics Training Division GET SOME il et . SCHOOL OF

the B.I.E.T. School of Electronics, explains
the benefits of our Employment Dept. and
shows you how to qualify for five years

Mechanjcal Eng..
Electrical Eng.
Civil Engineering,
Radio Engineering.
Automobile Eng..
Aeronautical Ene.,
Production Eng.,
Buildlng, Plastice,
Draughtsmanship,
Television, etc.

LETTERS AFTER
YOUR NAME!

EQUIPMENT

Basic Practical and Theere.
tic Courses for beginners in
Radie, T.Y. Electronics, Etc.,

Brit.l.R.E. Clty & Guilds

The specialist Elec-
tromics Division of
B.1.E.T (incorpora:-
tng E.M. . [nstitures)
NOW offers you a
reallaboratory train-
ing ar home with
practical equipment.
Ask for detaris.

Practical Radio

Automation

ELECTRONICS

OPRORTUNITIES 8

promotion in one year. ARechE] < T COUPON NOW 7§
. A.M.|.Prod.
We definitely Guarantee A Please send me your FREE 156-page g
A “ ENGINEERING OPPORTUNITIES”

$¢NO PASS — NO FEE”

.S¢.
Whatever your age or experience, you cannot afford AMBrit.LRE.
10 miss reading this famous book. If you are City & Guilds NAME. ..
earning less than £25 a week, send for your | Gen. Cert. of Education
copy of ;_ErgglNEERING OPPORTUNITIES"” Etc.. otc. ADDRESS
< r—

BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY (Incorporating E.M.L. Institutes)

EB.J.ET. IS TH

(Dept. SE/21),29 Wright’s Lane, London, W.8
E LEADING ORGANISATION OF ITS KIND IN THE WORL

(Write if you prefer not to cut page)

SUBJECT OR EXAM

B THAT INTERESTS ME

www americanradiohistorv com
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GREAT 1963 PRICE REDUCTIONS
BUILD YOUR SUMMER PORTABLE AT THESE
VASTLY REDUCED PRICES % % % %

size 4 x 2} x {in.

In order to ensure perfect results, the SPRITE is supblied to vou with R.F. and LF.
stages. Driver and Output stages ready built with all components ready mounted on
To complete assembly you only have to fit the wavechange
condenser and drive, volume control, earphone socket and aerial rod.
the remaining components all having been prefitted at the factory for you.
SPRITE is oflered as above, bre-assembled. plus cabinet. speaker and all components
for final construction, at the inclusive orice ol 79/6. Postage and packing 3/6 extra.
Refunded it parcel is purchased. Real calf
leather case, wriststrap, personal earphone and case for earphone and battery 12/6
the lot extra. Make no mistake this is a SUPERHET receiver of genuine commercial

the printed circuit.
switch, tuning

Data and Instructions separately. 2/6.

quallty. It is not a regenerative circuit.

The SPRITE

% Six-Transistor Superhet Miniature Personal Pocket Radlo. +
Medium wavebands. % Uses PP3 battery.
Ferrite Rod serial. % LF. Frequency 470 K¢/s. Transistors: 3 Philco
2067’s. 2 Mullard OC81 M 0C81 DM
* Printed circuit 24 x 2in. % Slow Motion Drive. % In Plastic Case.

Tunable over Long and

Inclusive price of
796

P, & P. 3/6 extra.

and OAS0 diode. % 3 inch speaker.

The

The “REALISTIC” Seven

STAR FEATURES wdkkk P .
% 7 Transistor Superhet. i o,
350  Milliwatt output {nto 4-inch : 1
high flux speaker. “ i
ot e
% All components mounted on a single i
rinted circuit board, size 5 x 5tin. et
n one complete assembly. % =
* Plastic cabinet, with carrying handle e
size 7 x 10 x 30 in choice of colours: e

% Red/Grey. Blue/Grey, all Grey.

% Easy to read Dial.

% External Socket for car aerial.

% LF. frequency 470 Ke's.

% Ferrite Rod internal aerial.

% Operates from PP9 or similar battery,

% Full comprehensive data supplied
with each Receiver.

% All colls and LF.'s etc., fully wound
ready for immediate assembly.

TESLA “SONET”’
Fith DUO TAPE
RECORDER

A continental
manufactured  2-
speedtaperecorder
withl}] x34in.1.p.s,
Twin track record-
ing  to  fnter-
national standards. % Takes 5iin. spools.
% Fast forward and fast rewind. % Record
level Indicator. % Inputs for mic, radi
and pick-up. For use on 110 and 200-250 v.
0 ¢.p.s. mains. % Digital position indi-
cator. % In attractive wood case with
metal top cover fitted with storage com-
partments and carrying handle. Size
13 x 10 x 7in. High quality record-replay
amplifier with internal loudspeaker pro-
vides immediate high quality repreduc-
tion. % Socket for external speaker.
% Tone control: Supplied with reel of
tape, empty spool, microphone and a
selection of interconnecting leads, etc.,
with canvas waterproof cover. Brand
New and Unused. Carr. and Ins. 10/8.

LASKY'S PRICE 24 gns.
Carriage and Insurance 10/6.

e

An Outstanding Receiver. Lasky's
Price for the complete parcel inclu-
ding Transistors, Cabinet, Speaker,
etc.. and Full Construction Data:

£5.1 9.6 Postage and Packing 4/6

PP9 Battery 3/9. Data and instruc-
tions separately 2/8. refunded if you
pPurchase the parcel.

Get ready
NOW for the

NEW TV
frequencies

Lasky's first again with & UH.F. Tuner.
Complete with P.C. 88 and P.C. 86 Valves.
Fully variable tuning capacitor, etc,
British manufacture. New and unused

size 4} x 54 x 13in, 29/6 2p/,_&P.

The COR

the latest circuitry.

long wavebands.

internal ferrite rod aerial

stage by stage instructions. % Cabinet size 6} x 4 x 1}in,
With carrying handle. % All coils and 1.F.'s ready wound.
ALL AVAILABLE 8 R.

COMPONENTS
Data and instructions separately 2/6.
purchase the parcel.

?E R ‘ﬁ’
* A 6-transistor plus 2-dlode superhet recejver using
% Three Mullard AF117 alloy
diffused transistors are used with OA79 and OAS] diodes.
followed by OC81D and two OC81's in push-pull. % 1.F.
frequency 470 Kc/s. % Covers the full medium and
* Sockets provided for personal
earpiece or tape recorder, and car radio aerial. % Large
gives high sensitivity.
* Uses four 1.5 v. pen torch batteries. % All compo-
nents mounted on a single printed circuit.

Refunded if you

iy
4

CAN BE BUILT FOR

£5.7.6

Post and packing 4/- extra.
Batteries 1/4.

Simple

n
ATELY.

TELEFUNKEN STEREO HI-FI AMPLIFIERS MODEL $82

Further Great Purchase Enables us to_ Offer
this Excellent Unit at £5.19.8. Post 7/6.

A complete stereo amplifier of unsurpassed
quality, with inputs for radlo, tape recorder,
M. tuner or any other hi-fi source, either

¥

LASKY’S RIGE £5.19.6

monaural or stereo. Outbut pow-

Complete with
valves.

CRYSTAL PICK-UP CARTRIDGES

Lowest P’riecs Fver!

Some at Less than Half List Price
All complete with Styli. L.P. and Stan-
dard (and Stereo where shown). Fully
guaranteed, standard fitting, will fit
most P.U. arms and heads.

Postage 1/- each extra.
MONO Type C.T.I.
By well known manufacturer.
two sapphire styli
Garrard Ceramic GCE 4 .
Garrard Magnetic T.0.M.2.
Acos GP.59. ...

With

Acos GP.65/1

Acos67/1 .......

STEREO

Acostereo 73/1 with two'sapphires., 25/-

Acostereo 73/2 with Diamond L.P./
Stereo and saPphire Std. ........ 29/6

Collaro type C. Turnover. with 2
sapphires .............. g T ... 19/11

Collel S.C.1. Turnover with 2
sapphires [, a5 I Aga L NANE 19/11

Collel 8.C.1. Turnover with Diamond
L.P./Stereo and sapphire Std. .... 25/-

Ronette Stereo O.V. Turnover, with
2sapphires.........o.c..c0iouennen. 26/

Ronette Stereo type 105 & 106 with 2
sapphires nvee 0 e A BN 35/8

Ronette Stereo type 105 & 106 with
Diamond L.P./Stereo and sapphire
std. 39/8

er 5 watts total (2§ watts each
channel), With balance control.
New and unused, listed at 18 gns.

Distier Miniature Motors
6 volt battery operated 7/11. P. & P. 2/8.

207 EDGWARE ROAD, LONDON, W.2.
Near Praed St. PADDINGTON 3271/2

33 TOTTENHAM COURT ROAD, W.I.

Nearest Stn., Goodge Se. MUSEUM 2605

BOTH OPEN ALL DAY SAT. Early Closing Thurs., Mail Orders to Dept. P.W., Edgware Rd.

www americanradiohistorv com
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SURBITON

FOR

PARK
POST HASTE—POST

RADIO LTD.
FREE SERVICE

MARTIN RECORDAKITS

HALF TRACK QUARTER TRACK
B.S.R. TD2 Monardeck, latest model 5iin. spool .. 2800 B.S.R . TD2 £11.11.0
" Deposit £1.0.0 and 8 mou;hl- 1 ‘}.l 1.0 Devosn £1.4.0 wnd 12 monthly |
Tape Amplitier for B.S.R. deck. printed -nuh ready wired. with A o i
BCUsS, ECLSY EMED and BZ81. Complere with all Tape mll')hel::-:'n.:.7;;..:.‘:“:~“.‘.'.:’;f;.;m £9.9.0
plugs. suckets, pane. knobs. cte.  The whole awmplitler
mouuts 0d 1o the deck. mukiug & seli-voutainé unit 28.8.0 CaseliiONOTElE oIy T eake:l.s .!4.4.0
Deposit £1.0.0 und ¥ wonthly : 11 CompiRteRi ATl A o 1 800
Case with 7in. x 4in. speaker, In two tone zrey 3 24.4.0 ity CESO0 Rt miouthiy e
Complete Kit as above £29.0.0 Collaro Studio Deck, 4 track .......... $ . 217.17.0
Deponit £2.4.0 nd 14 monthiy L. THws o ”"::'_" pediiimontbly 9
The above recorder can be supplied axsembled, tested and cow- ave Anpitecuiabove it L IR0
plete with tape and microphone for . F.5; £25.0.0 H Aoty
Deposlt £2.10.0 wau 12 monthly Case with 9in. x ila. speaker £5.5.0
Collaro Studio Deck. Very tutest model a4 12.10. Complete Kit 4 track Coliuro ... - ¢ £35.0.0
Hr Deposit £1.6.0 and 12 f:mm:‘l‘ve B "Mb $12:10.0 Depost £3.10.0 and 12 mionthly eedse
Tape Ampliier for studio deck. with rrnh wired printed r‘lN‘\ut Tape Pre-amplitier for Collaro deck. with '"‘“" '""""" ECy 83,
control and inpit panels. malng anid out put transiorurs. E . F7Z80 and EMA3. Radio and Mic. sockets, gives
Complete with valves. kuobs, pluns. srews. ete. KBS an siuailsed output of 400 m: Volts
ECCS4. EM84. EZ81. OAS] and 2 ELRL 2 watts outpul. Ha IV O ol e S5 - - gy T 28.8.0
MAfk eve. radio and ::xc ':lmuul 2X L/S socket. tone Deposit £1.0.0 and 8 monthiy
and monitor control n be used as an Al‘lllll‘ﬂrl’ tl1.11.0 Quarter Track £8.9.0
Case for .Dn.‘;”v‘l'f'nfﬁ.'i;o,-";i' Emens B o £5.5.0 Deposit 41,00 and ¥ mionthis
i . LN 5
Total Kit a8 above FEREE REBREE ppoe e - Ll £99.0.0 Bradmatic R/PB and Erase on Collaro brucket | v.nck £1.19.6
Depsit, £2.18.0 wnd 1 . s £2.8.2 i Bradmatic R/PB. Ideal 3rd head Collaro deck § track £1.12.6
We can offer the above recorer. complate with tape and micro- Pressure pul (Studlo deck only) .. a0
phone. it 2 De Luxe two tone grey cabiuet, xssembled ior  £35.0.0 Brenell Mk, 5 deck. & track. 4 sieeds .| 229.8.0
Deposit £3.10.0 «and 12 monthly . £2.18.2 feponit £3.1.6 and 12 monthly .,
This Machine is listed at 39 gns. by makers and is a very good buy. Brenelt M‘ 5 Amplifier. with power 424.0.0
Building Instructions available at 2/6 each kit (refunded il kn bought) Dbeposit £2.8.0 and 12 monthly ..
JASON F.M. TUNERS RADIO TUNERS
FMTI, complete with valves £26.17.6 Armstrong T4 C. V.H.F. T'uner selt powered . £17.19.0
Deposit £1.1.0 and 6 nonthly Deposlt £1.19.6 aud 12 monthly .5
Armstrong ST3 Mk2, AM/FM seli powered . 225.12.0
FXTQ, complete with vnlves._Leu Power i7.17.6 Deponit £2.13.0 and {2 monthly .,
Deposit £1.0.0 and 7 monthly Armstrong AP208 AM/FM Radio chasels. Bam and Treble
FMT2, complete with valves. Sell powered . controls. b.U. inputs etc. : £21.4.0
Deposit £1.0.0 and 9 monthly ........... Deyosit £2.6.0 3nd 12 mouthiy
Armstrong Jubilee Mk2. AM/FA Push Pu
FMTS, complete with valves, Less power. .. .. R - T00 MreBlefs B P 50k 0T dad £28.5.0
Deposit £1.0.8 and 9 monthly Iepoelt £2.16.6 wnd 12 monthly
3 Armstrong Stereo 55. AM/FM Radio chasef
FMT3. complete with valves. Self powered ......... £12.0.0
i § Rass und Treble ete. !29.18.0
Deponit £1.4.0 and 12 moathly . 19/10 Lieposit £3.2.8 and 12 RoStE v 5
Power pack kit ready drilled chassis for FMTI. ete. . 22128 Armstrong Sterso 12 Mk2. AM/FM Rudio “chaesl
The lustruction books are incleded In all kits bnt ave otherwise 2/6. :u-h pull output ...t £40.5.0
‘epont £4.0.8 -nd 19 monthly e, o
ITv/2, watched F.M. and TV. Sound self powered. All valves.... £14.15.0 Brass eacutcheon uvallable for AF208 and Jub. Mk2’ 1 e
Deponsit £1.9.6 and 12 monthly ............. 2145 Pye HFT109, I'M tuner sel{ powereil 223.12.8
Mercury 2 as JTV/2 Lut less power, with all valves .......... 210.15. Deposit £2.9.6 and 12 wonthly LIO0
Deposit £1.1.8 and 12 woathly . 5716 ®  Pys HFT113. AM/FM Tuner relf powered " 28.7.0
The Instructlon book is agaln Included but is otherwise 3/8. Quad 1, ML"’,IT"’”“ £2.18.8 ‘“dd"’ monthiy £2.6.11 £24.18.9
ad I 1er un-powere: .18,
All the above units are available ready buill and alicned. Price on request. leposit 22.13.3 and 12 lnonth e 1
AMPLIFIERS (MONO) GRAMOPHONE UNITS
DS ear L5 ilire efvalve, Smglier s v £5.19.6  B-S.R UAL4 TCB cartridge £6.19.6
L Di o | | s Depouit £1,0.0 and 6 monl.hlv £1.3.
inear 1lu:‘ton|c‘ |vle_v» ve. piah b1 R e R £12.12.0 Garrard Autoslim Mouo ¢aitrisige 14 ... 27170
eposit £1.7.0 and 12 monthly Deposit £1.0.0 and 7 monthly . £1.2.6
Linear Concord 30 watt with case . £18.0.0 Garrard Autoslim De luxe Mouo cartridge 8 . 211.9.0
Deponit £1.16.0 and 12 month v ADelmm\ £1.6.6 and ¥ wonthly £1.4
S lips AG1016 wllh Btereo cArtridBe. ... ... .ocovecannvas £12.12.0
Tripletone H;ol::lﬂ::)?;.a“‘";‘l:‘ ';!‘El.:’n'v“nr;hl\ o Tan £15.18.9 Deposit £1.7.0 and 12 monthly . £1.0
Decca Deram Armonly ... .......... 26.6.0
Pys Mozart, including Pre-smp, 10 watt .. £25.4.0 Decca Deram Transcription cartridge 24.14.8
Deposit £2,10.6 and 12 monthiy £2.1.11 Decca Deram Auto cartridee . ... £3.13.8
Leak TL 12. Maln amp. only 10 watt o ... £18.18.0 Goldring GL5S. with arin. leas cartridg . 215.18.8
Jieposit £2.0.6 and 12 monthly 1111 ) Is‘em"l:" £1.12, i and 12 m:mhlv
Leak Varisiope 111 Femaainplier - 30, e R T Y At AR
Deponit £1.11.8 and 12 monthly Goldring GL5SX ax G LK but lesw F.1". arm 213.1.7
Quad Main amp. only 15 watt . Iteporit £1,7.7 and 12 wonthty |
Deposit £2.5.0 ami 12 monthly Garrard 4HF with Moeno curtridge .. ... £17.0.0
Deposit £1.14.0 sl 122 mouthly 2 .
Garrard Lab: Type A" Anto-changer. Mono . £19.14.8
AMPLIFIERS (STER EO) Deposit 21.19.6 and 12 monthly
Duaiei AC202, lntelrntﬂd _____ . £12.12.0 Garrard 301 ... ... . .iiiiiiiiiieans . 220.12.2
Deposit £1.7.0 and 12 “monthl 8 Deponit £2.3.2 and 12 mouthly .
Dulci GA505. Intesrated . ............... vee..... £1818.0  -Onareard 301 Sirobe ... : 00
Deposit £2.0.6 and 12 monthly £ Depouit ¥2.4.0 and
Rogera Cadet Mk2. wivh Pre-amplifier ... 25.10.0 LOUDSPEAK ERS
Depasit £2,11.0 and 12 monthiy Goodmans Axiette S 25.5.7
Lesk Stereo 20 Main amplifier £30.9.0 Goodmans Axiom 10 £6.5.11
Deposit £3.4.6 and 12 monthly . om0 AaeEs B 4o N £10.7.0
e posi and
Leak Varisione _11; Btarw ""I;“‘vhﬁ"l £25.0.0  Goodmans 5H/20/XL Tweeter with cross o £7.0.0
Deposit £2.10.0 and 12 mouthly Wharledale RS12/DD |2in. tnll range . .. £11.10.0
Quad 22 Slerea Control unit. Pre-awplifier Deposit £1.7.6 and % nionthly
Deposit £2.10.0 ami 12 monthiy Whiteley Eiectricai W.B. H.F. 1012 10in. 24.7.8

48 SURBITON ROAD, KINGSTONvUPON 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 5549
All orders despatched same day.
We do not close for lunch.

Money refund guarantee
Open all day Saturday.
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EVEN BETTER
With the NEW PEBFOBMA NGE

MARK 8 PARISIENNE'!

THE “TEN STAR” TRANSISTOR
POCKET RADIO

i
A

TXERNEY NE

I EEEEFER R

EFEEN TR NN

EE R R EE RN NN ¥ I WO
SWFEEIEZEERET R TN IAE (&
SRR YT EEFRE RTINS A
EErr EEER Y FY BN
e s

£3.19.6

All components supplied separately if required

% No external aerial or earth required. ¢ Cream _ Polystyrene  case  with <k Fully illustrated 30-
carrying handle. page booklet with

858 ] q ] tep by step i
% Hi-Fi 3-inch moving coil fioﬁs,ﬁ/;ep ipsi

% Free 9-volt transistor battery.

% Built-in wave' change switch not speaker
pre-set. Dial graduated, L. and M. ’ % Comprehensive
waves. % All new components plainly marked, speedy after-sales ser-
including best Mullard tran- vice.

“ Printed circuit for easy assembly
including high *“Q” ferrite rod
aerial.

sistors.

_.—__._——.—.——_—.————.——-————_——-——'

| PLEASE SEND FOLLOWING ITEMS
I TICK BOX BELOW AS REQUIRED

% High sensitivity ear piece
if required, 5/-.

i FULL SET OF PARISIENNE
COMPONENTS £3:19-6 NAME
Money refunded
vioney rejur EARPIECE 5/-
if not satisfied / ADDRESS
| l BOOKLET 2/9 POST FREE

I ENcLosE cHEQUE P.0. MONEY ORDER INCLUDING
2/6 P. & P. FOR £,

WOLVERHAMPTON

s £ 5 4 5 B

RADIO: AND -TV. SUPPLIES

| 42, DARLINGTON STREET.WOLVERHAMPTON
| Telephone No. 20315 P.W.1.
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BENTLEY ACOUSTIC CORPORATION LTD.

THE YALYE SPECIALISTS

38 CHALCOT ROAD, LONDON, N.W.{

Telephone: PRIMROSE 9090

EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 2/4 EXTRA. TELE-

PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.0.D. SERVICE
Qa2 13- 6BMG /- BSKT 12/ 2013  12/6 AC/PEN(3) | EABCSO 6/6 ) EL37 23/11| KTWs3 8/¢) Q21 /- U3l /- | Transistors
OB2 * 13/6 | ABJS  5/0 | 6837  8/- (2004 1b/6 92/8 EACSL 4/- EL3SS 126 KTZ4lL /- QP228 12/8 U3z 28/1 | and divdes
N 5/- | 6BQ>  8/6 6U4QT B 228 AC/PEN(7) | EAF42 §/3 EL4L B/ Lo 3f-| Q25 14/8 | Usp  #9/1| Ghs  4/-
OZ4GT /- | 6BQIA 22/6 15/-| EBSs  2/8 El af- | LN0S  9/6 | Q8150/15 U37  25/11 ubY 4
1a8 3/- 6BK7  8/8 AC/2G 22/8 EB4L  5/- LP:  9/8 10/6 | U4l 19/8 GDIO 4/
1AS 6/- SBRB 98 ACBGY M EBO1  3f- ME4l 16/10 R10 15/ | Uss 36 GDI2 4.
A7 9/6 GB87  2b/- 15/- | EBC3 23710 MESL 12/6 | K12 78 Uss  15/6 | GDI>  8)-
iCl 5/8  6BW6 10/6 AC/TH132/4 | EBC4L 3/ NH1  7/-| Rl 25/11 U47 15/9 GDis  4/-
12 8/6 6BW7 /- | ACITP 32/4 EBUSI  7/- MHD: 12/6 | RI7  17/6 Uad  4/8| GET102 8/8
18 8/6 | 5BXG  5/- AC{VP115/- | EBCYO 5/6 MHI4  7/6| RIS 1872 Us2 4/6 GETI0Z 8-
1C8 68| 6C4 8- AC/VP222/{8 | EBCYI 12/4 MHLD612/6 | R1Y 1945 | Us4 18/5 GETI1v4 10/-
1G5 10/8 6C5 5/ ATPs  5/- | EBFS0 /6 MIA  8/6| R32 8/- | U 5/6 GET10617/6
1D3  18/2 «Co /8 7 16/4 | ERFB3  8/8 MiS  6/6 RUGL/240A | 174 4/8 | GETILS 8/-
106 9/6 | 6C8  12/8 2 716 | EBERY 779 MB4B 22/ 54/- | LUI0L 18/6 G
11 6 | 69 11- 12/3 | EBL2I 22/8 MNP4  20/- | RK34 QT
1P 3/- | 6Cl0  9/8 36 8/9 | ECor /8 MU12/148/6 | $130 GFTATY 8/3
1F3 8- [6C12 76 Bi83 10/¢ FECs3  12/8 | MX40 25/11 | SP4B GETH74 8/6
17 14/ | 5C17 1076 9 12/8 | EC34  8/- | N37 2511 | 8P130 GEX13 3/
IFD9 5/~ | 8CLEG 35/8 | Th7 13 C 128 | ECT0 12/8 | Ni3  “e9/1 | wP4L GEX35 3.
104 7/-|6CHG 6/ 737  34/11 CHI1  27/2 | ECS1  27/8 Ni08 2871 | BP42 GEX38 10/-
1H5  10/6 6CW4 24)-|;v4 5= CUN3S 22/8 | BCOO 7/~ N3 22/8  sPsl GEX45 6/6
1H50T. 8/9 6Li 2/- | gpo 316 CK306 €/6 | ECO1  10/8 3| Nist 10/- | sU3S GEX6411/8
1L4 8- 6D3  19/5 | g3 376 CL4  23/10 | ECO2  11/8 N308  18/1 | 8UG1 GLEX86 15/
ILAS 168/10 ' 416 8- I'g 11/6 | ECL31 15/- Nyse 18- | Tl AFle2 2316
ILDS  4/8 a1 15- 9"_,8 14/11 2/8 | ECC32  44- Nudg 16/10 | TLDL2 AFL1l$ 11/~
1LNs 476\ 6Es 7). |9D2 /8 10/6 | ECCH3 23/11 | P61 38 TDLI AF115 10/8
ING 10/6 ®F1 4j9 | 907 133 10/6 | ECUS 5/ | PABCEO THEIC 8/¢ | A1l 10/

; 5 locl - 9/8 18/2 | BUC40 1776 1877 THIOC 25/-  U4020 18/2| AFLIT /8

!

1£1 02 14/6 18/2 | ECUSL  4/9 PCB6  14/7 | T VMPQg15/- | AF118 20/-

D1 W6 78 478 PC88  16/2 | TH233 VAIS4B 15/- | AF127 12/-

0Dz 11/8 3)- | ECCN3 8- PCOS  13)- | ve: 126 ALAT100 7/9

1Pl 49 13/6 | ECGRd 778 PCa7 18| TP VP2l 14/8 | MATI01 8/8

or'e - 11/6 10/6 | ECU85  7/8 PUCSS  6/6 g VP4 15/~ | NAT120 99

10F18 12/6 OC8s V8 | TYH 3j- | VP4A 14/«‘ MATI21 8/8

10LD3  8/6 | 82 13/9 | ECCO POCHS 11/8 | UABCSU 6/- | VieB 2273 | OAD 6=

10LDIL1L/3 | 418TH25/i1 §/- | EOCS0T 25/ PCCBY  8/6 | UAF4S 7/8| VPISC  7/-| OAl0  §/-

0013 8/6 | 42 12/8 4/- | ECF80 8/3 | PCC18919/5 | UB4L  7/- | VP23 2/8| 0A70  §/-

10PL4 12/- | 43 10/- | 10/6 | ECF82  8/3 PCFHO  7/-| UBCAL 7/-| VB4l - 6/-( OATS /-

50A5 21/10 5/- | ECF86 18/5 | PCRez /- | UBCSL 7/9 | Vrisy 22/8) 0A79 &/

80C3 - 8/8 | ECFRO4 20/- PCFa4 18/2 | UBF80 3/6 | VR75 17/6  OASL /-

S0CD6GA351?7 10/6 | ECH3 25/11 1. | PCF86  9/3 | UBF8y 76| YR105 5/8 | OAB5  3/-

5018GT 7/- 12/6 | ECH21 22/8 | pwi/so0u/g | PCLES 7/3 | UBL2L 22/8 | VR180 5/-| OASG  4/-

52KU  14/4 13/5 | ECH33 22/8 | Fwa/sous/g | PCLAS 8/~ | UCC34 1473 VTH1A §/-| OAS1l  §/-

33KU0 23/ | DDT4 12/6 | ECH35 %/- GTiC 95/ | PCL84 6/3 | ULCo 7/~ | V501 5/- | QA% 3/6

GISET 26/1 | DET25 7/8 | KCH2 8/8 | Guso 417 | PCLAS 10/-  UCF30 11j- VULLL 10/- | OAZ10 9/6

72 DF33  10/8 | ECHBL  7/- Tj. | PUL3S 10/6 | UCHzL 29/8 VUIs3 776 | OA2ll 13/6

q F KCHYS  8/- 716 | DULNS 2174 | UCHE 773 w2l 12/6 | UCI6W 35/

ECHB4 13/7 15/5 PEN4DIY UCHBL /9| Wiz  2/8 | OC1y 25/

ECL30  8/8 14)- 2511 | UCLa2 B | WolM gi/3| OC22  23/-

45 716 647G 48 f FCLs2  8/- 18/5 | PEN234/6 UCLE3 18/- | Wus  10/6 | 0C26 25/~

384 5/~ | 8J7GT 10/8 U7 5/- FCL83 16/11 5/. | PENIODD | UFsL /- W74 48| vC28 1778

V4 6/- 68 12/6 | 124V8 1171 | ECL#8 10/- 19/6 34/- | UP42  5/6 | W77 3/6  OC29  27/6

iDL 7je K6 B 1AXT - mpa ERg  pors | 8% ABI6) s tee | UFSO 3o | WalM gy OC33  18L

SRAGY 17““umo 2/. 12BAG /- L EFe  22/8 | 1318 PENssDD | UF8S  7)-| Wiol 29/1 oCsE 216

SROY 1US 1 6KT70T @/- | 12BES /3 wuav 6776 LM77 56| EFv2 - 2 5 2 UFss  13/6 | Wlu7 20/5| OC31 8/

SUlG a6 BKBU . 4/8 : Ddsl os/11 | EFss a3 AL2 w6 o SO0 [ upse ejp | W79 18/5| OCsz  9/6

48 gKIGT 10/6 DHIN2LL | EF37a a6 BLI3C /81 Lo 00 UL4L  9/-| X14  1g-| Ouss  9/3

AR T DULT 18/9 | EFss 4/ | HL23 LyLL | EENSSSBOM | ()5 o)1 | Xis /6| OC4sPM 93

O oS 9/8 [ K> 19/. £ray 11/- | HL23DD7/e | FEN: | ULee /8| X24 166 | OC 9/

bYsuT 5/ 776 K40 1 Tig | HidL 1276 32041 gisi  sje| X41  15/- | UCAPM §/-

sY4 128 10/6 ot g9 HL13sDD | PENA422S| vy 1959 X613y Ou6s 226

] s/- | DR 12/6 | PENB4 1" M34 18/10 | N . UC8g  25/-

sau -;4 = [ . ye | HNuov 2o #3110 vaag  gga| Xes o 78 OCI0 678
o iy uer. 278 | LIVE2A §)- | IENDD UKIC 18/2| X¢5  11/-
GiiuL? /- 22/8 | Bf- | HVR2 9/ 4020 34/- | LU 8/~ | XUt Hs
6a7 10/¢ 8/- 10/ | 1W3 10/ PLuS  18/B | UUs  11/p | X76M 11/-
QA4 - 11/8 46| 1W4/350 8- | PL3G 98 UU7 182 | X749 2e/2
6AB7 8/~ 15/7 1376 | IW4/500 PL38 25/11 | UUs  14/3| X79 40/8

o 155 5/- 5/9 18/2 | pLst 8- UUS 83 X 1n1.5) /8
eaus 2/ 8/- 38 wBCs: 2005 | PUsz 61| UUL0 22/8 | xpars) o
e yg 18/9 58 | Krsn  B/6 pLay 6| BULL 8- | XEone 115//5.

2 o & 9 JA 3 7
BAKD  3/- 185 S| Rithagafly | [Lss w8l UYIN 18/2) XVisd 18
B6AKS 12/6 12/8 o | RiLTRL| B1o0 18/ vyer 1ej2| XHiL) 618
GAKS /- 516 b i 1802 | PASE 18/2 vy g XM 2wl
BALS 4/~ 1/- (ALK 0 13- PTIS 10/8 | | yyy g | X101 2346
6AMS  4)- t/- ACOH W8 7 g9 | BLER 12 10/ | Cpaiy 78| Nlvw 2871
BAME  3/6 11/- ACIH? 1016 | )\wy/3508/6 | EFiSa  9/6 162 | s 16/ 5 oCI7e 978
64Q3  6/- 8/8 ACIPEN % # /8 Uty /= | YOS 8- GCiTl 106
6ARG  20/- M 10/6 Loge | DWW 1/0008/8 | E1<04 22/3 1o ULT  12/8) yg5  10/8 | OU200 1076
6ATS 5/~ . 10405 78| scappyy | DY T 2 251 ¢ U18/20  3/8 | ¥ 78 | OC2o1 38)-
6AUS /- 8/ | 19BGKG2Y8 "R 1pgg | NP 80/ | EK s K o3| Lis  avse 8/8 | OCPT1 1778
6ave 12/4 8/- [ 1911 8/8| sC.pEN EN3F 30/ | B 1978 | KTu3  7/- 53| U2l 150 3/6 1 PXClNl 8/8
b7 108 leak7 /- 2001 L4 EINOF 34/6 & agt|nsllnt. Sl HERRVCI L ACIRION
iBAs  ayg|U8L7 B/ wFr 12/8| acopeN; | FLLS 276 EL33 111 k00 dop4 9. | U2+ 1208 si6l Ts2 1278
6BES 5/6 G8N7 4/6| 2001 15/6 DD 25011 | KA 2/~ FL34 12/6 | KTWd1 6/8 137- | G245 10/6 10/6 | T4 15/~
SLGOG 22/8 | 63Q7 8/ 20P1  13/- ACSPEN ¢/-' EATG  8/6 ELS> 18/6' KTW¢2 3/6 PZIv  13/6 U2 9/- 38/-1 X Aloa 18/-

WE REQUIRE FOR PROMPT CASH SETTLEMENT ALL TYPES OF VALVES- LOOSE ORBOXED, BUT MUST BE NEW

METAL RECTIFIERS, DKMIB 13/-. DRMUB and DRM3B 15/6, LW7 21/-. LWI13 26/-. RMO 7/11. M1 573, RM2 7/8 RM3 7/9, RM4 14/-, RMS 19/8. 14A86
17/6. 14AY7 £5/-, 13A100 27/-. 14A124 28/-, 142163 38/-. 148130 35/-. 148261 11/8. ¥'C101 153/8. 16RC.1.1.18.1 §/8, FC31 214-. 16RD.2.2.8.1 12/-, 16RE.2.1.8.)
§/6. 18RA.1.1 8.1 4/8. 18RA.1.2.8.1 11/-. FC114 /8. FC124 15/-. 8B3 10/8. C2D 8/-, K3/40 8/-. 3D 11y-. C3B 14/3. R 4/3.

ELECTROLYTICS, Can type: x 32/430v. 58, 5@ x 50/350v. §/-. B3 ¢ 120:330v. 8/3. 60 x 2301270y, 8/6. 100 x 300/275v. 1218, 100/275v. 3/-, 200/275v. 4/-
300 1 200/275v. 8/6. Tubular types: 8/350v. 1/8. 16/350v. 2/, 52/450v. 3/9. 8 x 8/450v. 3/-. 16 3 16/430v. 4/-, 32 x 350%. 4/-. 8 x Lif430v. 319,

P.M. SPEAKERS, $ ohm tvpes: 24ln. 12/-. 5in. 15/8. 6¢in. 19/-. 7 x 4in. 15/-. 10in, 27/-, 12in. 28/8. 8 x 3in. 1 . 80 obins 17/8, Post 2/- each.

MULLARD midget siiicon rectibers. Type BY100. Output 230 volts § awp. No larger thaw a shirt button. 8/- esch.

All goods brand new and actually In stock. We do not sell second-hand zoods, manufacturers’ rejects. or seconds. nr itrms from dismantled equlpinent.

Termi of business:—Cash with order o1 C.0.D. naly. Port 8d. per Item except where stated. Orders over £3 post tree. C.0.D. 2/ extra. All orders cleared sae
day. Auy parce] insured sgalnst damage v tranmt for Hid. extra.  We ure op#D for personal shoppers 8.30-~0.30 p.m. Sate. §—1 pm Cumplete list of modern apd
abiolets vaives, reststors. condensers. transforiery. wleropholss ete. with terms of business, 8d. Pleuse enquire for uny ltetm not llsted with 8.AE.
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THE R.S.C. BASS-MAJOR 30 WATT GUITAR AMPLIFIER

—— A MULTI-PURPOSE HIGH FIDELITY, HIGH OUTPUT UNIT
= . FOR YOCAL AND INSTRUMENTALIST GROUPS
Eminently suitable for bass guitar and all other musical instruments

% Incorporating two 12in. heavy duty 25-watt high flux (17,000 lines) loudspeakers
with 2in. diameter speech colls. Designed for efficiently handling full output
of amiplifier at fr ies down to 23 ¢.p.s.

% Dual Cone in 1 speaker repr Ir up to 17,000 c.p.s.

% Heavily made cabinet of convenient size 24 x 21 x 14in. has an exceptionally f
attractive covering in two contrasting tones of Vynalir,

% For 200-250 v. to 30 c.p.s. A.C. mains operation.

% Four jack socket inputs and two independent vol. controls for simultaneous
connection of up to four instrument pick-ubs or microphones.

* Secparate bass and treble controls providing more than adequate “Boost” or
“Cut”.

% LEVEL frequency response throughout the audible range.
* SUPERIOR TO UNITS AT TWICE THE COST.

$ j ¥ - 1 Send S,A.E. for leaflet.
{ ) o : 392 G n s OR DEPOSIT of £4.3.0 and 12 monthly
, . ® payments of £3.9.11. Carr. 17/6.

R.S.C. JUNIOR GUITAR AMPLIFIER
5-watt high quality output. Separate bass

R.S.C. SENIOR Gultar Amplifier
14 watt high-fidelity push-pull output.

ANNOUNCING THE R.S.C. B20 BASS
GUITAR AMPLIFIER

and treble *‘cut” and *boost” controls. A highly efficient unit Incorporating a
Sensitivity 15 m.v. Two high impedance |Separate bass and treble massive 15 in. high flux loud-
inputs. 10in. loudspeaker. Handsome |‘ ‘cut” and ‘‘boost’” con- speaker speclally constructed to

strongly made cabinet (size 14 x 14 x 7in.[trols. Twin separately
approx.) finished in attractive and durable |controlled inputs so that
polychrome. 200-250 A.C. mains operation. It
£8 19 6 Or DEPOSIT £1 and 9 monthly |' ‘mike'" and pick-up can

= *VY payments of £1, Carr. 7/6. be used at the same time.

Two loudspeakers are
LINEAR TREMOLO/PREAMP. UNIT |incorporated, a 12in. h
Designed for introducing the Tremolo effect LY it

flux 14 watt bass unit,
to any amplifier which is fitted with afand a 6 x 4in. elliptical

withstand heaviest load con-
ditions. Rating 25 watts. Individ-
ual bass and treble controls give
ample “‘boost” and ‘cut’. 0
high impedance jack socket in-
puts are separately controlled.
All controls are conveniently
positioned in a recess on top of the
cabinet, Cabinet i8 of substantial

reserve lPower supply point for smoothed |for treble. Cabinet is well construction and attractively
H.T. and 6.3 v. A.C. L.T. This applles to{made and finished as finished in two contrasting tones
practically all amplifiers of our manufac- { Junior Model. Size of Rexine and Vynair, Size
?A‘é&rﬁ?é’ Tt‘.};:h%sii glru;ev&rgl ‘?tger mnnil- approx. 18 x 18 x 8in. ?Dpx‘ox. 24 x 21 X 135161. Opernt.i%?
b u! s 0 power supply m v. c.p.s, A.C.
gointt t}nd any lngu(;._socket of[s;m&liﬂer. only 16 Gns. CI%I/T malns. o
ontrols are Speed (frequency of interrup-
tions). "Depth (for heavy or light eflect). 8?“%%@%?@"’57}‘.’“1‘;" Send S.A.E. for leaflet.
o ThB S end ot Bl ® gre 1 fnine monthly payments of 37 291Gns, Or,Depont £se0 me 12
onry 4 GNS. | HEAVY DUTY LOUDSPEAKERS IN | <3 21715+ monthly payments of 56/10.

LEICESTER "33

TRANSISTOR SALE, Mullard OC71 3/8,
0C45 4/11, OC44 4/11, OCT2 4/8, OC81 4/11,
OCI71 8/9, Ediswan XAI01 3/, XB102 3/9,
XAll2 3/8, XB113 3/, XB104 3/, XC101A
3/9. Postage 6d. for up to 3 Transistors.

D.C. SUPPLY KIT. 12 v. 1 a. consisting
of a partially drilled metal case. mains
trans., F.W. Bridge Rectifier. 2 fuseholders
and fuses. Change Direction switch, vari-
able Speed regulator and circuit. For
200-250 v. A.C. mains. Sultable for Electric
Trains. Limited number available at 2g/11

SELENIUM RFECTIFIERS
F.W. BRIDGE 24v.2

/12 v. 15 a. . 35/8 250 v. 250 mA ..

CONTACT COOLED. 250 v, 75 mA, F.W.
(Bridee), 10/11. 250 v. 50 mA, F.W.
(Bridge), 8/11. H.W. 250 v. 60 mA, 5/11.

LINEAR TAPE PRE-AMPLIFIER
Type LP/1. Switched Negative feedhack
equalisation Positions for Record 1tin.
3Hin., 7jin. and PFtayback. EM84 Record-
Ing Level Indicator. Designed primar-
ily as the iink between a Coilaro Tape
Transeriptor and a high fidelity ampli-

fier, but suitabie for almost any Tape
Deck. Onily 8 gns. S.A.E. for ieaflet.

HUGE PURCHASE OF
BRAND NEW 24 v, 20 Amp.
F.W. (Bridge) SELENIUM
RECTIFIERS. each

199

SUBSTANTIAL REXINE COVERED
CARBINETS. BG1. Suitable for Bass
Guitar Speaker Unit. 15in. High Flux.
15 ohms. 25 watts. Cabinet size approx.
24 x 21 x 13in. Only 184 gns. Or Deposit
42/- and 12 monthly payments of 34/8.
Type BG2.  Suitable for Bass Guitar.
Super Sensitive, 15in. 15 ohms high flux
speaker. Cabinet size approx. 30 x 21 x 14in.
Attractive covering of two contrasti
tones of Rexine and Vynair. Rating
watts. Only 29 gns. Or Deposit £3.7.8 and
12 monthly payments 50/-.

Type BG3/2. Suitable Bass and Lead
Guitar. Two 12in. high fiux 15 dhm 25 watt
speakers, one with aluminium speech coil
and dual code to provide smooth frequency
response from 25 to 17,000 ¢.p.s. Cabinet
size approx. 30 x 21 x 14in. Covered in two
contrasting tones of grey Vynalr and
Rexine. Rating 50 watts, Only 29 gns.
Or Deposit £3.7.6 and 12 monthly pay-
ments of 50/-,

LARGE REXINE COVERED
SPEAKER CABINETS. Heavy block-
board construction. Very attractive two
tone covering of Rexine and Vynair, Size
30 x 21 x 16in. cut for 15in. or 18in. speaker
or for two 12in. 11 gns. or Deposit 25/9 and
nine monthly payments 25/9. Size 30 x 30
x 16in. cut for 15in. or 18in. speaker 13 gns.
or Deposit 30/4 and nine monthly pay-
ments 30/4. Suitable speakers available.

EX. GOVT. SELENIUM
RECTIFIERS I2v IS AMP] g/g
(BRIDGE) F.W. ONLY

ITI-FI 10 WATT AMPLIFIERS
Brand new. Manufacturer’s discontinued
line. Fitted latest Mullard valves. Dual
inputs for ‘‘mike' and gram.. etc. Bass
and Treble Controls. High sensitivity and
qual}(&y. gut%zfs%r 3:}(1:m or 15 0O
speaker. For v. A.C,
Carriage 4/6. Only £7'19-9

| diagrams.

Ex. GOVERNMENT ACCUMULA-
TORS. Size 7! x 4 x 2in., 2 v. 16-A.H. brand
new. /8 each, 3 for 15/6.

Ex. GOVT. SMOOTHING CHOKES.
200 mA, .

A, 35 H, 50 ohms, Parmeko alg;
100 mA, 5 H, 100 ohms 3/11; 150
10 H, 50 ohms 9/9: 80 mA, 20 H, 900 ohms
5/8; mA, L . 100 ohms 8/9; 50 mA,
50 H, 1,000 ohms 6/9; 100 mA, 10 H,

COMPLETE POWER PACK KIT, 18/11
Consisting of Mains Trans., Metal Recti-
fler. Double electrolytic. smoothing choke
chassis and circuit. For 200-250 v, A.C.
mains. Outputs 250 v, 60mA, 6.3v. 2a.

R.S.C. POWER PACK, 39/9. Louvred
metal case only 8 x 5§ x 2iins. Stove
enamelled. For 200-250v, ' A.C. mains
Output at 4 pin plug and socket 250 v.
60 mA, fully smoothed and 6.3v. 2a. Suit~
able for power requirements of almost
any Pre-amp or Radio Tuner.

R.S.C. BABY ALARM or INTER-
COMM. KIT. Comblete set of parts with
etc. Housed in two polished
walnut finished cabinets of pleasing
design, High sensitivity. For 200-250 v,
A.C. mains. Fully isolated. Controllable
at both units. An Intercomm. of this class
would normally cost £30-£30. Only 79/8,
carr, b/- or assembled ready for use £5.15.0.

R.S.C. (tnhsten

MAIL ORDERS to 5 County Arcade, Leeds I.

Terms: C.W.0. or €.0.D. No C.0.D. under £1.
Postage 2/9 extra under £2. 416 extra under £5. Trade Supplied. S.A.E. with all enquiries pleass.

LEICESTER: BIRMINGHAM:  SHEFFIELD : HULL: LIVERPOOL: BRADFORD: MANCHESTER : LEEDS:
32 High St. | 6 Gt. Western | 13 Exchange St. | 51 Savile 73 Dale St. 56 Morley St. 8-10 Brown St. | 5-7 County
[ Arcade Castle Market St., Hull Liverpool 2 (above Alhambra (Market St.) (Mecca) Araade
Half-day Birmingham Bidgs. Sheffield Theatre) Bradford Manchester 2 Briggate, Leeds
Thursday | No half-day Hatf-day Thursday Half-day Wednesday No half-day

Half-day Wed. j
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R s c (Manchester) MAIL ORDERS to 5§ County Arcade, Leeds |. Terms: C.W.0. or C.O.D. No C.0.D. under £1.
ierlo s's Led. Postage 219 extra under £2. 416 extra under £5, Trade Supplied. S.A.E. with all enguiries please,
LEICESTER: BIRMINGHAM:  SHEFFIELD: HULL: LIVERPOOL: BRADFORD: MANCHESTER: LEEDS:
32 Righ St. | & Gt. Western | |3 Exchange St. | 51 Savile 73 Dale St. 56 Morley St. 8-10 Brown St. $.7 County
| Arcade Castle Market St., Hull Liverpool 2 (above Alhambra (Market St.) (Macca) Arcade
Half-day (Opp Snow Hill | Bldgs. Sheffield Theatre) Bradford Manchester 2 Briggave. Leeds
Thursday | 5ta) Nohalf-day Half-day Thursday | Half-day Wednesday No half-day Half-day Wed
P.M. SPEAKERS. 10in. W.B. “Stentor- 12in. 16 WATT HIGH QUALITY

SENSATIONAL STEREO OFFER

A complete set of parts to

construct a E£ood quality (4 Gns')
Stereo amplifier with an undistorted
output total 8 watts. For A.C, mains in-
put of 200-250 v. Including pair matched
&kin. speakers. ®ensitivity 130 m.v.
Ganged Vol. and Tone Comtrols. Preset
balance control. Full imstructions and
wiring diagrams supplied. Stereo Pick-
up Head 19/9 extsa 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 available. Hum level
0 db down. Frequency resYonse +3
30-30,000 cjs. A specially
sectionally wound ultra linear output
transformer 18 used with 807 output
valves, All components are chosen for
rellability. 8ix valves are used EF8§,
EFg86, ECC83, 807, 807, GZ34. Separate
Bass and Treble Controls are 5
Minimum input required for full output
18 only 12 millivolts 80 that ANY KIND
OF MICROPHONE OR PICK-UP IS
SUITABLE. The unit is designed for
CLUBS, SCHOOLS, THEATRES,
DANCE HALLS or OUTDOOR FUNC-
TIONS, etc. For use witkh Electronic
ORGAN, GUITAR, STRING BASS,
etc, For standard or long-playing records.
OUTPUT SOCKET PROVIDES L.T. and
H.T. for a RADIO FEEDER UNIT.
An extra {nput with assoclated vol.
control is provided so that two separate
inputs such as Gram. and “Mlke” can be
mixed. Amplifier eperates on 200-250 v.
50 A.C. Mains and has output for

©f3.
! 3 and 15 obhm Speakers. Comﬂlel.e Kit of

parts with fully punched

I I Gns chassis and point-te-point
“ wiring diagrams and in-
Carr. 10/- structions. required

perforated cover with car-

rying handles can be supplted for 18/9.
The amplifier can be supplied, factory
built with EL34 output valves and 12
monthsguarantee, for 14 gns. Send 8, A.K.
for leafiet.
TERMS: DEPOSIT 33/8 and 9 monthly

ayments of 33/8.

uitable microphones and
available at competitive prices.

speakers

WE STOCK ARMSTRONG, DULCI
LINEAR and JASON EQUIPMENT
GOODMANS W.B. and FANE
SPEAKERS
GARRARD AND GOLORING T/TABLES

SUPERHET FEEDER UNIT. Design of
a high quality Radio Tuner (specially
suitable 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 8.3 v. 1 amp. required from amplj-
fler. Size approx. 9 x 8 x 7in. high 8imple
alignment 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 leafiet.

tan' 3 or 15 ohms type HF 1012 10 watts,
hi-fidelity type.
with our All Amplifier, £4.7.6. 12in. R.A.
3 ohmms 10 watts (12,000 lines), 59/6.

TWEETERS. Plessey 30 19/9, 150 25/9.

Jason FMT1 V.H.F./F.M. Radio Tuner de-
sign. Total costs of parts including valves
Tuning dial, Escutcheon, etc., £6.19
Other Jason equipment in stock.

LINEAR L45 MINIATURE 4/3 WATT
QUALITY AVIPLIFIER. Suitable for
any record playing unit, and most micro-
phones. Nezative feed-back 12 db. Sep-
arate Bass and Treble Controls. For
mains 200-250 v. 50 c/s. Output for 2-3
ohm speaker. Mullard valves EZ80,
ECC83. ELS84. Size only 7-5-5in. high.
Guaranteed 12 months. Only £5.18.6.
Send S.A.E. for leaflet. Terms: Deposit
22/8 and 5 monthly payments ol 22/6.

LOUDSPEAKER
In walnut veneered
cabinet. Gauss
12,000 lines. Speech
coll 3 ohms or 15
ohms. Only £4.19.6
Carr. &/-. Terms:
Deposit  11/3 and
9 monthly pay-

KERS
ABINETS. Size
18 x 18 x 10in. Finish as above. Terms:
Deposit 17/9 and 9 monthly paymeats of
17/9. Only £7.18.68. Carr. 8/6.

Fur larger types see page 103,

R.A. 12in. DUAL CONE 3 ohm 8 watt
Spenkers. Ideal for Sterec. Only 39/9 ea.

A

highly-sensitive 4-valve quality amplfier for the

R.S.C. 45 WATT A5 HIGH-GAIN AMPLIFIER

home, small

elub. ete. Only 59 millivolts input Is re-
quired for full output so that it is suitable for use with
the latest high tidelity ptek-up heads, in addition to
all other types of pick-ups and practicaily all “mikes™,
Separate Bass and Treble Contrels are provided. These
give full long-playing record equalisation. Hum level is
negligible hetng 71 db. dowa 15 db. of Negative feedback
Is used. HLT. of 300 v. 25 mA. and L.T. of 6.3 v. 1.5 a. is
avajlable for the supply of a Radio Feeder Unit, or
Tape-Deck pre-amplifier. For A.C. mains input of 200-

230-250 v. 50 ¢/s. Output for 2-3 ohm speaker. Chassis is not alive. Kit is combplete
inevery detailand includes full punched chassis (With basepiate) with Blue Hammer
finish and point-te-point wiring diagrams and instructions. Excehtional value at
only £4.15.0, or assembled ready for use 25/- extra. Plus 3/6 carr., or deposit 22/6 and

5 menthiy payments of 2316 for assembied unlt.

JNow | EICESTER
R.S.C. GRAM. AMPLIFIER KIT. 3

watls output. Negative feedback. Controls
Vol. Tone and Switch. Malns operation
200-250 v. A.C. Fully isolated chassls,
etc.. su&plled. Only 38/9. Carr. 3/9.
THE SKYFOUR “R.F. HRECEIVER
A design of a 3 valve long and medium
wave 200-250 v. A.C. Mains receiver with
selenium rectifier. High galn H.F. stage
and low distortion detector. Valve line-ap
6K7, SP61, 6V8G. Belectivity and quality
excellent. Simple to construct. Point-to-
Point wiring diagrams. instructions and
parts list 1/9. maximum building costs
£4.19.8. inc. attractive Walnut veneered
wood cabinet 12 x 6} x 5¢in,
MULTI-METERS, CABY MI1. Sensiti-
vity 2,000 ohms per volt. A.C. and D.C.
54/-, A.10, Basic Meter sensitivity 155
micro-ampg A.C. and D.C. 17.8
R.20. Sensitivity up to 10,000 ohms per
volt A.C. and D.C. £6.10.0. 30,000 oims per
voit £8.18.6.

1t.5.C. JUNIOR HI-FI REPRODUCER.
The very latest Goodmans Axiette 8
High Fidelity loudspeaker (retailinz at
approx. 5 £ns.) fitted in a specially design-
ed Bass Reflex cabinet size 12in. x 181n. x 10
in. Acoustically lined and ported and fAn-
ished in polished wainut veneer. Matching
impedance 15 ohms. nes

quency range 40-15.000 c.p.s.
Power handling 6 watts 8 Gns-
nominal. Ideal for Stereo.
Limited number. Carr. 4/6

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1, An-all dry battery
eliminator. Size 5 x 4 x 2in.
approx. Completely replaces
battery supplying 1.4 v. and
90 v, where A.C. ns 200-

v. 50 ¢/s is avallable. Suitahle
for all battery portable
receivers requiring 1.4 and
90 v, This includes low con-
sumption types. Complete
kit with diagrams, 39/, or
ready to use, 46/6.

Type BM2. Bize 8 x 5 x 2iin,
Supplies 120 v. 90 v, and 60 v.
40mA.and 2v.0.4a, to lamp.
fully smoothed. Thereby
completely replacing both
M.T, batteries and L.T, 2 v,
accumutators when con-
neeted to A.C, mains supg‘ly
Y -250 v, . SUITABLE

FOR ALL BATTERY RE-
CEIVERS normally using
2 v. accumulators. Comolete
kit of parts with diagrams and instruc-
tions. 49/9, or ready for use, 59/6.

R.8.C. BASS REFLEX CABINET®
JUNIOR MODEL. Specially designe
tor W.B. HF1012 Speaker, but suitabie 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 onty £3.18.6.

STANDARD MODEL. A3 above but for
12in. speakers. Size 20 x 15 x 13in. For
vertical or horizontal use. £5.19.6. Suit-
able rlegs with brass ferrules, 18/6 per
set of 4.

R.5.C. CORNER CONSOLE CABINETS
Polished walnut
veneer finish. Pleas-
ing design. JUNIOR
MODEL. Size 20 x 11
x 8in. for 8 x 5in. or

10 x 6in. speakers,
£2.9.9. STAN-
DARD MODEL.
Size 27 x 18 x
12in, for 8 or 10in.

speakers, £4.11.8.
SENIOR  MODEL.
Stze 30 x 20 x 15in.
for 12in. Speaker.
Suitable Speaker
systems below.
Only 7 gns.
AUNOTRINE HI-F1 SPEAKER
TEMS. Consisting of matched 12in.
12,000 line. 15 ohm high quality speaker:
cross-over unit (consisting of choke,
condenser. atc.) and Tweeter. The smeoth
response and extended Irequencg range
ensure surprisingly realistic reproduction.
Standard 10 watt rating £4.18.8. Carr. 5/-.
Or Senior 15 watt. 7 gns. Carr. 7/8.
AUDIOTRINE
EQUIPMENT
CARINEFS
Size 36 x 15 x
18in. Beautiful
walnut venee-
red finish. Ele-
gant contem-
gorary design.
obust con-
struction.
Uncut remov-
abie baseboard
Depth above Only 12} gns,
bageboard 5¢°. Carr. 15/-.
Terms: Dep. 29/9, and 9 mthly. pymts. 29/9
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AUDIOTRON HI-FI TAPE RECORDER KIT
REALISM AT INCREDIBLY LOW COST, CAN BL ASSEMBLED IN AN HOUR

Incorporating the latest Collaro Studio Tape Transcriptor.
Amplifier with negative feedback equalisation for each of 3 speeds. High Fl
Tape Spool, a Reel of Best Quality Tape and a Handsome Portable carrying Cabinet wi
attractive two-tone polychrome finish, size 14} x 15 x 8:1
individually approximately £40, Performance equal
TERMS, Deposit £2.13.9 and 12 monthly payments of 44/-, Cash price if settied in 3

HIGH FIDELITY 12-14 WATT AMPLIFIER TYPE A1l

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

Two input sockets with associated controls
allow mixing of “‘mike’” and gram., as in A_10.
High sensitivity. Includes 5 valves, ECC83,
ECC83. EL84, EL84, EZBl. High Quality sec-
tionally wound output transformer specially
designed for Ultra Linear operation and reli-
able small condensers of current manufac-
ture. INDIVIDUAL CONTROLS FOR BASS
AND TREBLE “‘Lift” and “Cut”. Frequency
response + 3 D.B. 30-30.000 c/s. Six negative
feedback loops. Hum level 60 D.B. down. ONLY

The audiotrine High Quallty Tape
ux P.M. Speaker, empty

n. high and circuit. Total cost 1t purchased
to units jn the £60-£80 class. S.A.E. for leaflets.

1 g:NS.
o Carr,
2 His

25

th latest

months,
ONLY 3
PAIRS OF
SOLDERED
JOINTS
PLUS
MAINS

SPECIAL NOTE. The Tape Decks we
supply are lutest 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 gns. carr.
10/-. Or deposit 2 gns. and 12 monthly
payments 23/9, Also If required we can
suprly in lieu of portable cabinet and
7 x 4in. speaker, the Equipment Cabinet
illustrated at foot of opp. page and a high
flux 84 x 5¢in. speaker for 84 gns. extra.

23 millivolts INPUT required for FULL OUTPUT. Suitable for use with all makes and
types of pick-ups and microphones. Comparable with the very best designs. For STAN-
DARD or LONG PLAYING RECORDS. For MUSICAL INSTRUMENTS such as
STRING-BASS, GUITARS, etc.

OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v, 1.5 &, For supply of a
RADIO FEEDER UNIT. Size approx. 12-9-7in. For A.C. mains 200-250 v. 50 ¢.p.s. Output
for 3 and 15 ohms speakers. Kit is complete to last nut. Chassis is fully punched. Full
instructions and point-to-point wiring diagrams supplied. Only 8 Gns Carr.

(Or factory built 51/- extra.) = 1Q/-

If re%lired louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/8. Send
S.A.E. for iliustrated leaflet detalling Ready-to-assemble Cabinets. Speaker. Micro-
phones, etc.. with cash and credit terms.

B.S.R. MONARDECK TAPEDECKS. Speed 31in. per sec. With high quality recording
heads. £6.19.8. Carr. 5/-. Cabinets to take Deck and amplifier 39/6.

R.S.C. TRANSISTORISED :RAM. AMPLIFIER. Qutput 1 watt, for 3 chm speaker.
Transistors Mullard OC71. OC81D. OC81, OC81. Fitted Vol. Control with switch. Assem-
bled and tested. Suitable for any normal crystal pick-up. Only 5

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

A complete set of parts for the construction of a stereo-
phonic amplifier iving 5 watts high quality output on
each channel (total 10 watts). Sensitivity is 50 milli-
volts, suitable for all crystal stereo heads. Ganged
Bass and Treble Control give equal variation ot *'lift”
and ‘“‘cut’. Provision is made for use as straight
(monaural) 10-watt amplifier. Valve line-up ECC83,
ECCB83, EL84, EL84. EZ81. Outputs for 2-3 0hm speakers,
Point-to-Point wiring diagrams and. in- 8 Gns
structions supplied. Send S.A.E. for leaflet. U
Full constructional details and price list 2/8. Carr. 10/-,
ady to use for 58/6 extra.

HI-FI CRYSTAL PICK-UP IIEADS.
(Cartrides.) Acos Standard replacement
for Garrard, B.S.R. and Collaro, 16/9.
Acos Stereo-Monaural 38/8. Ronette
Stereo-Monaural 58/8, B.SR. Stereo 39/8.
BRADMATIC RECORDING HEADS.
High Impedance Record/Playback 22/-,
Low Impedance Erase, 12/6.

-PICK-UP ARMS, Complete and with
latest Acos/hi-fi Turnover Cartridge 28/11.
CRYSTAL MICROPHONES, Hand type

NP110 14/9, R.T.C. 18/8, Acos Mic 40 2&/;?,
Acos Mic 45 29/9, Stick type Acos 1
38/9, BM3 with neck band and heavy table
stand 58/8. La&el type 35/8.

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

B.S.R. UAL4 4-5p'd AUTO-CHANGERS

D
AUTO-CHANGER with high fidelity
Latest model For 200-250 v.
Carr. 4/8.
6 AUTO-SLIM DE-
AUTO-CHANGERS.
Turnover GC8 head, for 200-250 v. A.C.
mains, 11 gns.
GL3A MINIATURE 2-3 WATT GRAM
AMPLIFIER. For use with any single
or auto-change unit. Output for 2-3 ohm
speaker. For 200-250 v. A.C. mains. Size
113 x 2% x 2iin. Controls: Vol. and Tone
with switch. Only 58/6.

R.S.C. BATTERY CHARGING EQUIPMENT

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

HEAVY DUTY CHARGER KIT Assembled 4-5 amps. ‘D | BATTERY CHARGER KITS
6/12 v. 6 amps. variable output. 6/12V P QSSF%BBI&.“')B Consisting of Mains Trans-
Consisting of Mains Transformer . Fitted meter | former. F.W. Bridge. Metal
0-200-230-250 v.: F.W. (Bridee) Fitted Ammeter and | SEUeC AMMSET | poctifer. well ventilated steel
Selenium Rectifler; Ammeter, variable charge rate plug for 6 v. or | case. Fuses. _Fuse-holders.
Variable Charge Rate Selector selector. Also selector S Louvred | Grommets, panels, Heavy Duty
Panels. Plugs, Fuses. Fuseholder plug for 6 v. or 12 v. | oo (St e | Clips, elrcuit. Carr. 3/8 extra
and circult, 59/9. Carr. 4/6. charging. Louvred steel | j rad attractive | 6v. or 12v. 1 amp. .. ..

case with stoved blue

CIHARGER KIT, 12v, 14 AMP or hammer finished. Fused

24v.7amp. Consisting of mainstrans.

hammer

Fused, ready tor

i B8
er
blue. " isi0

As above, with Amme

200-230- and ready for use

AR B Ao oyloge) selenium witn mains ang 69/9 | use with malns

able Resistor and Circuit, Only output leads. Carr. 5/-. o

@ gns, Carr. 15/-. Please state if 12v. Terms: Deposit 13/3 and 49/9 atr ;

or 24v. kit required. Smonthly payments13/3. /9 | 6 v. or 12 v. 4 amps. with
6/12 v. 3a., all facilities | 6/12v.1amp.27/8 | Ammeter and variable charge

SOLDERING IRONS. 230-250 v, 50 | 23.2bove. Only 59/9, carr. 3/9, Less meter. rate selector.............. 528

watts. First quality. For Radlo
work, 18/9. Spare elements and bits

ment, ammeter and strong louvred, stove enamell
available.

ASSEMBLED 12V. 10 Amp with variable charge rate adjust-
Ready for use. Only 7 gns. Carr. 10/- or in Kit Form 5 gns.

CHARGER MMETERS
0-1.5 a., 0-3 a,, 0-4 a,, 07 a.,
0-60 a., 8/9 ea.

ed case.

R.S.C. MAINS TRANSFORMERS (. VLY,
Interleaved and Impregnated, Prim- FULLY SIHHROUDED (continued)—
arfes 200-230-230 v, 30 c/s. Screened 425-0-425v. 200mA. 6.3v. 4a, C.T. 5v. 3a 55/=
TOP SHROUDED DROP THROUGH 425-0-425v. 200mA, 6.3v. 4a, C, 3v.
250-0-250v, 70mA 4a, C.T., 5v. 3a

.. 59/9
v. da 69/9

350-0-350v. 80mA., .. 18/9 450-0-450v. 250mA, 6.3v. 4a. C.
250-0-250v. 100mA., 6.3v. 2a, 6.3v. 1a .. 21/8 OUTPUT TRANSFORMEL#}
0-0-250v. 100mA. 6.3v. 3.5a. C.T. .. 16/9 Midget Battery Pentode 66 : 1 for
250-0-250v. 100mA, 6.3v. 4a. 0-5-6.3v. 3a 25/9 . ete. . b oT wt .. 48
300-0-300v. 130mA., 8.3v. 4a. 6.3v. la, for Small Pentode, 50000 to 3 @1 .. .. 4/8
Mullard 510 Amplifier. . a0 .. 29/9 Small Pentode 7/8,000Q to 30 4/6
-0-300v. 100mA., 6.3v. 4a, 0-5-6.3v. 3a 26/9 Standard Pentode 5,0000Q to 30 .. 59
350-0-350v. 100mA, 6.3v. 4a, 0-5-8.3v. 3a 28/9 Standard Pentode 7,0000 to 30 .. 5I9
350-0-350v. 150mA, 6.3v. 4a, 0-5-6.3v, 3a 29/9 0000 to 36 - 3 o .. 5/8
425-0-425v. 200mA, 6.3v. 4a, 5v. 3a_ .. 49/9 FPush-Pull 8 watts, EL84, or 6V6 to
FULLY SHROUDED UPRIGHT 30 or matched to 150 . .1 819
0-0-250v. 60mA., 6.3v. 2a, 0-5-6.3v. 2a, Push-FPull 10-12 watts to match 6V6
Midget type 23-3-3in. N or EL84 to 3-58 ot 150

-.17/11 b .. 19/9
250-0-250v. 100mA, 6.3v. 4a, 0-5-8.3v, 3a 27/9 Following tyYes for 3 and 150 speakers:
2 watts 6V6 or EL84 .. 18/9

300-0-300v. 100mA, 6.3v. 4 a, 5v. 3a 27/11 FPush-Full 10~
-300v, 130mA, 8.3v. 4a, C.T. 6.3v. Push-Pull 15-18 watts, 8L6. KT66 .. 22/9
la, for Mullard Amplifier .. .. 33/9 Push-Pull Mullard 510 Ultra Linear . 28/9
350-0-350v. 100mA, 6.3v. 4a, 5v. 3a 27/11 Push-Pull 20 watts, sectionally
350-0-350v. 150mA, 6.3v. 4a, 5v. 3a .. 35/9 wound, 6L.6, KT66, EL34. etc. .. 49/9

MIDGET MAINS Primaries 200-250 v.
50 ¢fs. 250 v. 60 mA, 6.3 v. 2a, .. .. 11/9
250-0-250 v. 60 mA, 6.3 v. 2a 12/11

Both above size 2¢ x 2i x 2iins.
FILAMENT TRANSFORMERS
All with 250 v. c/s. primaries
1.5a. §/9: 6.3 v, 2a, 7/8; 0-4-6,3 v. 2a, 7/

12v. 18, 7/11: 6.3 v. 3 a, 8/11; 6.3 V. 6 a,
s 12v.1.5a. twice, 17/

SMOOTHING CH ES

150 mA., 7-10 H H 250 ohms . .. 119

100 mA, 10 H 200 ohms ., iy ... 819

80 mA, 10 H 350 ohms a . .. 5/8

60 mA. 10 H 400 ohms S 11

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

AUTO (Step up/Step down) TRANS,
0-110/120-230/250 v. 50-80 watts, 13/8;
250 watts, 39/9; 150 watts, 27/9.
MICROPIIONE TRANSFORMERS

120 : 1 high grade, clamped, 6/9; 120 : 1
Plotted. Mu-metal screened. 9/8.
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P.C.R.2 RECEIVERS

UNIVERSAL AVOMETERS 800-2,000 metres.
190-550 metres 6-22
Mg/s. output for
phomnesor 3a
speaker, AS new
5.19.68. Carr. 10/6.
PCR3 as PCR2 but
covers 190[550 met-
res, 2-7 Mc/s., 7-22
Mcls. including bop
As ew
28 8 0. Carr. 10/8
All above models
can be supplied
with internal
power unit to oper-
ate on 200/250 v.
AC. at 39/8 e:
units are 35/-,

'NATIONAL H.R.O0. RECEIVERS

SENIOR MODEL. Supplied complete
with full set of 9 colls covering 50 ke/s.
to 30 Mc/s. Each receiver thoroughly
checked and avallable as follows:
TABLE MODEL. As new condition £25,
TABLE MODEL. Extremely good used
condition £18.19.0.
RACK MODEL. Extremely good used
condition £18.18.0.

Carrls,ge £1 extra.

'a or alternatively plug-in external power

perfect
Supplied complete with
leads, batteries and instructions.

Guaranteed working

order.

Modeil "D 34 range

Model 7" 50 range

Registered Post 5/- extra.
MICROAMMETERS

0-500 microamps. 2in. clrcular
flush panel mounting. Dials en-

£8.19.6
£11.0.0

JEMCO 4,000 OHM/VOLT
TESTMETER
1% Precision Resistors through-
out. 8ingle control system for all
ranges. Highly accurate. Sensi-
tivity 4,000 nlvon. A.C. and D.C.
- Ranges:
D.C. volts:
0-10-50-250-

500-1.000v,
A.C. volts:
0-10-50-250-
1,000v,
D.C. current

Resistance;
a

Declbels.
—20 +38

dB (2 rangss)
Meter sensitivity: 100 microamp.

59/8 each P.P. 2/6.
JEMCO 20,000 OHM/VOLT

TESTMETER

As above but with increased sen-
sitivity and extended resistance
range (0-5M Q). 97/6 P.P. 2/6.
Either type brand new. Guaran-

a & 200/%0 volt A.C. power packs for above receiver, also sold|teed with leads, prods, batteries,
%&fd' gégﬂ?nsw i’g,l_u pB{}A{}E separately. 58/68. Carr. 5/-. instructions.
7.5 l_(V A AUTO_ |PRECISION COMBINATION VOLTMETER/AMMETERl L.T. METAL RECTIFIERS
y JSEC FOR A.C. AND D.C. All full wave, bridge connected.
0-115- ZIORV‘;{:S‘SFB?&?;Q‘,SM“(‘ Two separate instruments housed in polished wood case. 6in. le;ﬂg‘;i lll%w Buarag;‘fs%d‘ 1A.22/8
£15. Carriage | | e e T 125igv.2.§21 g‘g %35%33 154 451-
12/18v. A, B/ \D .1
230/250 VOLT A.C. MOTORS|  Amnn. A6 om0 D C. 95 50150200 A. izfgv. 64 1513 Sisoy. i 20/
432 3in. dia., 90 watts, 5,000 r.p.m. | Supplied complete with all current shunts. leads and leather | 12/18v. 2/6 36/48v. BA.32/6
{n. spindle. 22/8. P.P. 1/6. |carrylng case. Manufactured by Elllott Bros. Supplied brand 48/60v. 2A. £1/-

new. £0.19.6 each. Carriage 7/6.

HALLICRAFTER S-36A V.H.F.
RECEIVERS

I K.V.A. ISOLATION
TRANSFORMERS
230 v, Pri.: 230 v. Seq. Boxed, £6
each Carriage 10/-.

VARIAC TRANSFORMERSI

24 amp., 230 volt primary. 185 F.-M./A.M. 27-143 Me/s. 110/230 volt A.C. operation. Improved
to 250 volt outbut. £12.10.0.!version of S-27. Tested before despatch. ‘40
Carriage 10/-. each.

Brand new. boxed, with instruction manual. " Carr. 32‘

| MINE DETECTOR No. 4A

Will detect all types of metal. Fully portable, Complete equip-
|ment supplied tested with instructions. 39/8. Carriage, 10/6.
Ban.ery 8/8 extra.

COLLARO STUDlo TAPE TRANSCRIPTOR
Brand new 1962 model, 3 speeds, 3 moiors, digital counter. ete.

TELEPHONES TYPE “H” DETE ¢
Sound powered, generator beil
ringing. 2 line connection. Fully
tested, £4.19.8 palr. Carr. 5/-.

HELIPOTS
Available in the following sizes,

lokn. soka. 10k + 2k, Allnew.[w“h latest Bradmatic heads and interlock bution. Supplied
voxed, 2/ each. F.P.1/3. | {\th' spare spool. instructions, Axings, 10 xnw. each. Carr. paid. |-
3000 WATT AUTO
TRANSFORMERS FABULOUS TAPE OFFER
0-115-230 volts, step-ub or step-| Famous American Brand Tapes. Brand new. rully uaranteed.
down. Brand new, boxed ex-|5in.—&00ft.. 10/8, 5in.—900ft., 13/8, 5in. —morc 74 Tin. —lmﬂl‘t.
U S.A. £7.10.0 each. Carr 10/-.| 1378, 7in.—1 00(t., 18/8, 7in.—2400ft., 87/6. P. . extra. S.AE

for {uil tape list.

PANEL METERS

1000 A 2° F.M. D.C. 42/6 CT-53 SIGNAL GENEATO
OOu.A 22 ; % Bg %%’ﬁ'?reﬂslon instruments covering 8.9 .
30/0/30 mA 2; F.M. D.C. oi6| t0 13.5 Mc/s. and 20 to X0 Mc/s. on
3B0mA 2" F D.C. 10/6|6 bauds. Variable attenuator from
300 v, 2}° Proj. A.C. 19/8 1 microvolt to 100 miliivolts. Opera-
300 v 21" F.M. AC. e p tlon 110/200/250 volts A.C. Supblied
500 V. 21° F.M. AC. 2i-/in perfect working order., Complete
120 v. 3" F.M. D.C. 39/ e‘wlth callbration charts. 19 gns.
1500 v.  2i" Eiectrostatic b/~ each. Carriage 10/6.

FIELD TELEPHONES
TYPE “F"
Suitable for many nppllcatlcns

MARCONI Cmoo/u
Generator bell ringlng, 2 e RECEIVERS BRAND NEW

wooden carrying case, fully test-| Packed In original transit cases and
£ 3 Q;

ed £4. 19.6 per palr. Carr. 5/-.|complete with handbook/manual.
Carriage £2.

SUB-STANDARD D.C, AMMETERS |00 k¢/s to 30 Mcfs.

9 mngga' 150mA, 1.5A. 3A, 7.5A,[200/250 volt A.C. operation.
60A. 300A, and 450A.|Tested before despatch,
Housed in teak portable case. 8in.

IZIlBV 15A 37/6
1A. 713 48/60v. 10A. 82/8 |
Pleuse add posta €.

L.T. TRANSFORMERS

All primaries tapped 200/250 volts.
1 Battery Charg£ing. 3.5, 9 or 17
volt. 1 amp.. 8/9. Ditto 2 amp..
14/3. Ditto 4 amp., 16/8. 8 or 17
volt, 6 amp.. 26[ .
2 Model Type 3. 4, 5. 6, 8, 10, 12,

5, 18, 20, 24 or 90 volt, 2
18/6. Ditto 4 amp.. 27/6.
5amp.. 37/6. Add Postage.

MINIATURE MODEL

i

ACCUMULATORS
Lead Acid. BRAND NEWwW, 2v.
1.5 A.H., 4 x 1} x lin., b, 5/6.

P.P.1/3, 12v, 07;A.u.,lx3;llln-
b.. 15/8. P.P. 1/6.
R.C.A. PLATE
TRANSFORMERS
Pri. 200/250 v. sec., 2,000-0-2,000 v.
500 mA. tapped 1,500 v.  New.
| Boxed, £6.10.0. Carriage 15/-.

DUMONT KI051PI
DOUBLE BEAM C.R.T.
Twin Gun. Brand new, boxed.

59/8. P.P. 3/6.

1.2 Ohm 12 Amp RHEOSTAT
Geared slider type. new, boxed,
15/8 each. P.P.3/6.
MARCONI TF-885
VIDEO OSCILLATORS

25¢/s-5Mc/s. Supplied {n Buaran-
teed as new condition, £60 each.

H.R.O. DIALS
Brand new, 27/8, P.P. 2/8.

MINIATURE PANEL
METERS
For lnn dln pane] hole.

0-50 LA 300 v. D.C. 27/8
0-5001A 32/ * meter 85/-
0-1 mA 2716 i VU"meter 42/8
0-5 mA 27/6

i ror scale, Suplied brand new | | ours of Business: 3 LISLE STREET, 9 a.m.—& p.m. Half Day
ing case. £15 each. P.P. 10/-.{34 LISLE STREET, 9 a.m.—6 p.m. Half Day Thursday

JA A o

| B
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SUGGESS

The SINCLAIR SLIMLINE has proved
itself. Over a thousand constructors have
already built this wonderful little receiver
and dozens have written to let us know
how pleased they are. The reasons for
this enormous success are simple:

1. The Sinclair Slimline is the smallest receiver of
them all, only 24 x 1§ x §in. Yet in performance and
design it far surpasses sets many times as large.
2. Using only its internal ferrite rod aerial it will
receive all stations on the medium wave band in-
cluding Home, Light, Third, Luxembourg and
dozens of continental transmissions.

3. Elegant deep royal blue case with gold lettering
and calibrated dial in gold on white. Both
designed by a professional artist.

4. The earpiece provided gives superb reproduc-
tion free from noise or distortion and sufficient
volume even for use in a car.

5. All the components are brand new and MICRO-
ALLOY TRANSISTORS are employed through-
out.

6. The completely new reflex circuit developed by
Sinclair Radionics engineers results in a radio with
the sensitivity and selectivity of a good superhet
but with no alignment problems.

7. Well illustrated, superbly clear instructions are
provided.

8. A carefully designed printed circuit board, on
which all the components are mounted, is supphed
9. Assembly is perfectly straightforward and
simple even for a complete beginner yet the brilliant
performance will more than satisfy the expert.

A complete book on MAT’S entitled *“22

TESTED CIRCUITS USING MICRO-

ALLOY TRANSISTORS?” is available
from us at 5/9 including postage.
Prices of MAT’s remain

MAT 100 and MAT 120 .. 7/9

POST EE
MAT 120 and MAT 121 .. 8/6 } e

PRACTICAL WIRELESS 107

TOTAL cosr"\-v.;:‘*' :

49/6 - E/

Just two of the many letters we have received. The
originals may be seen at our Cambridge office.

Dear Sirs,

I have just built your Transistor Micro-Radio the “Slimline”
and I'm amazed at the results. So far I've got about 10 stations
including AFN, Stutigart and Munich. I've built many sets
but this one leaves them all standing ©

Thanking you,
. H.S., Watford.
Dear Sirs,

I have received delivery of the “Sinclair Slimline’® and have
completed assembly. The quality of reproduction for both voice
and music obtained with your circuit is so delightful that [
do not overstate when I say that I have lost interest in the other
more conventional transistor sets that I have built. I have one
good quality sound reproducer, which I described some years
ago in the technical press, but have found that I can obtain an
equal effect for personal listening with the “‘Sinclair Slimline”.

1 should be favoured to receive a further kit when more are
available (I assume the demand will be high and shall be glad
to take my turn). I enclose a cheque in payment for this

Surther order.
Yours faithfully,
J.F., Glasgow.

We would like to thank all those constructors who
have written us such pleasant letters and to apolo-
gise for slight delays in delivery which have
occurred owing to the overwhelming demand.
However we have now increased our staff to cope
with this and can give a very prompt service.

SEND FOR YOUR ‘SLIMLINE’ TODAY TO:—

SINGLAIR radionics

69 HISTON ROAD, CAMBRIDGE

www americanradiohistorv com
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“ROAMER?” 7 (5 Wavebands)
PERFORMANCE WILL AMAZE YOU!

% (7 Transistor ptus 2 Diode design)

% Med/Long Waves, Trawler Band and 2 S.W. to approx. |7 metres.

£7.9.6

% Push-Pull output for room filling volume.

% Simulated hide case with gilt trim
fitted with shouider & hand straps.

Total cost

% Rich-toned heavy duty 5in. Speaker parts

% Fine for car radio use.

Y Telescopic aerial for S. Waves.

Y FERRITE ROD AERIAL FOR M/L.

% Full After Sales Service.

Y Air spaced ganged Tuning Condenser.

“ Case size 9 » 7 x 4in. approx.
¥ Parts price list and data 3/-.

P.P 576,

THE SUPER SEVEN |

%tk (7 Transistors plus 2 Diodes)
% 2 R.F, STAGES.

“ Coverage of Medium,
Long Waves, Trawler
Band.

% Telescopic aerial for Traw- §
ler Band.

% Use as domestic radio,

car radio or fit with strap
for carry-about.

¥ No aerial required.

Y 3-inch speaker
drive a larger

Y Push-Pull Output.

but will
speaker.

SIZE: 74 x 54 x |in.

May be built for £6.5.0 plus 376 post, etc.

PARTS PRICE LIST AND EASY BUILD PLANS 2/-

NEW TRANSONA-6

% (6 Transistors, plus 2 Diodes, 8-Stage)
* MW/LW

Powerful magnet 3in.
high grade speaker. Push-
pull transformers. This is
a top performing receiver.
Many stations listed
in one evening including
Luxembourg loud and
clear. A pleasure to listen
to. FERRITE ROD
AERIAL. All parts sold
separately, grille in red.
Uses 9 volt battery.

Total building cost BB 1D e ® P.P. 31.. Size 63 x 44 x I3in.

"Luxemboury as loud as local. Your easy build diagram helped o
lot . . . my first attempt.”"—H. S., Penzance, Cornwall (poor recep-
tion area).

PARTS PRICE LIST AND EASY BUILD PLANS I/

o

All components used in our receivers may be purchased
separately if desired.

AFTER SALES SERVICE

i Radio Exchange Co.
27 HARPUR STREET, BEDFORD

Phone: 2367
10 a.m.—| p.m. Sat. Opp. Co-op.

“POCKET-5"

(MW/LW and TRAWLER BAND) (7 Stages)
(5 Transistors, plus 2 Diodes)

Designed round supersensitive
FERRITE ROD AERIAL and fine
tone moving coil speaker. Attrac-
tive case in black with speaker grille
in red. On test, Home, Light, Radio
Luxembourg and many Continental
stations were received.

Total cost of all parts required £2. I 9.6 P.P. 3/-,
EASY BUILD PLANS AND PARTS PRICE LIST /6

PUSH-PULL FIVE

(5 Transistors, plus 2 Diodes 7 Stage)

% 2%in. Super-tone
Loudspeaker,

% Ferrite rod aerial.
% Tuning condenser.
% Yolume control

¥ Case with speaker grille
in red.

¥ Fully tunable over med/
long waves.

¥ Simple assembly dia-
grams.

¥ 250 Milliwates  Push-
pull output.

Can be built for BT 6 p.p. 3. §

Y PARTS PRICE LIST, etc. 2/-.
“Home, Light, AFN, Lux., all at good volume.”—G. P., Durham.

“ROAMER-6"’

5§ Wavebands

(M/L, T.B. and
28.W.)
Uses 6 top grade
transistors plus 2
diodes. S5in. Speak-
er. Ferrite rod
aerial for sensiti-
vity. Telescopic
aerial for short
waves Handsome
case with gile fit-
tings size 9 x 7 x

4in. approx. Listen
to stations half a
world away.

Plans, parts price list 3/-,
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vl PORTABLE MAINS SOLDE
“EAGLE- 4 IRON SP.I ot
” 30 watta. Features
PIONEER - ’ removable handie
AUDIO &, that covers tip and
barrel. Compicts for 18/8.
MASTER
g SIGNAL INJECTION PROBE
FM.B100 1T,

2 Push button operation.
Wil delight the most critical enthusiast. Ideal for making rapld
Bae many ‘(enmm—(—;.:’mer: 0.:0' MW, BW checks on radios, TV,

output of 10 watts, mlcrop
;;‘uful.n‘: eonl:plr,ts tacilities for HI-Fi PA:’P'- tuners, eto.
reproduction and simultancous recorlg\llnc: MULTI-METERS ce 42/8.
Pi%o taps. Bupplied complete. 2T All complete with test prods, botteries end
£67.10.0. 3.A.E. tor feafict inatructions.
Model EP.100K. 100,000 O.P.V. A handy /] 74
size bigh sensitivity multl tester, with (70
. shockprool 9.51LA meter. Ranges D.C.
/ volts, A.C. volts, D.C. smps, Obms, etc. 9 A
Size bg x 3g X 2jln. Originally 214.14.0. "’ 77/,
2N RELDA EXCLUBIVE OFFER A
[/ UNOBTAINABLE £6 19 6
Aals ELSEWHERE o 19 )7,
/) L4 EP.BOK. 50000 O.P.V. complete £0.18.8 pre
) EP.80K. 30,000 O.P.V. complete £6.19.8 oL
/ EP.10K. 10,000 O.P.V.in Kit form 23.9.8 A 2
’ TK.20A, 1,000 O.P.V. Com-
plete £2.9.8 °
. [T} B.A-E. for leaflets i i
L
1 No. 19. 2-8 Mc/s TRANSMITTER RECEIVER PANEL
This most famous Army Trans/ METERS
Recelver covers 2-8 Mc/a. (150-37 g~ Meter
metres In two bands). Has an Model, 35/=;
intercom, amplifier. Designed DC Microsmmeters,
for 12 and 24 voit operation but 5 mja, £7/6; 300 v, 27/8: 0-501LA, 82/8; |
supplied with “P.W." Malns 0-500(LA, 32/6; DC Milljsmmeter, 0-1
conversion detalls. Uses a 8 valve 27/6. Clear Piastic or Biack Bakelite. Will
superhet recelver, LF. being 8t ljin. dis. cut out. Also new Edgewise
465 Kcjs, aud a 6 valve trans- Panol Moters. Bize 33° w. X 1°h x 34” d.
N ¥ 2 mitter designed for voice and FAV 16,  0-200,LA, 69/6; O-lmA, 89/6. Al
C.W. operation.  Incorporatce boxed and fully guaranteed-
tert and tuning meter for voltages, aerial loading and current tests. a8
Panel Controls: Frequency tuning, P.A. tuning. Gain oontrol, MCW.
CW, R/T awitch. Bet-tons petting. Off-on Quench aerial, AYVO
LT-HT—Drive testa. Bupplied completa with valves and instruction

3WAY SLIM CRYSTAL
MICROPHONE

MODEL 100C. May be band-held, fioor stand
or deak stand mounted or wuspended by
Iavaller cord. Responss  60-10,000 cps.
Built in on/off Bwitch, Output level —52dB.
Omni-directional head. Clips on or off
standard stand adaptor permitting tilting tor
muiti-angle use. Batin chrome finish.
Supplied complets wlth table stand, cable and
lavalier cord. Price 48/-.

—

wind switch,
attractive coloured case, Mic, and earphone socketn,
pick-up coll, mike, esrphone and carrying handle

supplied. Standard

A MINIATURE TAPE
RECORDER IN KIT FORM
NOW ONLY £4.18.8.
Rxciusively offered come
plete with all accessories.

three
vecordplay, Vol
miniature
speaker,

reel of tape and spare reel, motor,

battery operated. Simple to put

together In less than one hour. Brand new and

L3

uarsnteed.

Mode! T.635. Cuts 2
tape splice leaving the
parts of the recorder
entirely fres of adhesive. As little as {in. tape need
be removed. Complete with instructions, 18/8.

TAPE GPLICER & CUTTER.
rounded indentations In the
edges of the tape which contact

“EAGLE-PION-
» EER" STEREO-
; MASTER

: 8M.QL41. A
masterpiece  of
briiliant  engin-

eering, providing
for every possible
modern listening
featurs. Comprisea Hi-Fi
amplifier, AM, FM, 8W tuners,
dual pre-amp for every known ioput plus muitiplex systam.

The ultimate in Hi-Fl. Price £78.15.0, 8.A.E. for leafie.

o 8

See our other advertisement on page 175 for more attractive items
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MULLARD 3-VALVE
PRE-AMPLIFIER TONE
CONTROL UNIT

Designed malnlv for Mullard e

Range of A pnﬂers. also suitable §

for any Ampl er requiring input up
Incorporates 5 input

Channels lncluding for Tape and Magnetic §
Pickups. Separate Bass and Treble controls.
High pass filter 20 to 160 c/s. low pass filter
5-9 Kc/s. Totally enclosed in case size 11§* x 4§ x 4°,

KIT OF PARTS £1 o'o' ASSEMBLED & TESTED £13'13'o
MULLARD “5-10” MAIN AMPLIFIER

For use with MULLARD 2-stage pre-
ich an undistorted

MAINS TRANSFORMER and choice of
PARMEKO or PARTRIDGE Output

P OMPLETE KIT £10.0.0
£13.10.0

(Parmeko Output Trans.)

%SEEMBLED AND
ABOVE incorporating PARTRIDGE OUTPUT TRANS. £1.6.0 extra.
THE MULLARD 510/RC AMPLIFIER

‘J '-.r- opular complete *'5-10"" incorpora-

ontrol Unit providing up to 10 watts °
'|||q-h quality reproduction. Specified com-
ponents and new MULLARD VALVES.
inciudes PARMEKO MAINS TRANS-
FORMERS and choice of PARMEKO or
PARTRIDGE Output Transformers.
COMPLETE £12
KIT

ASSEMBLED
AND TESTED

£16.0.0

With PARTRIDGE OUTPUT TRANS.
£1.6.0 ex.

THE MULLARD 33/RGC
A HIGH QUALITY AMPLIFIER DEVEL-
OPED FROM THE VERY POPULAR

3-WATT MULLARD *“3-3" DESIGN.
KIT OF PARTS £8 8 o
ASSEMBLED

AND TESTED £1 1 -1 o-o

Compblete to the MULLARD specification
i including PARMEKO OUTPUT TRANS-

FORMER. Switched inputs for 78 and
L. P. records plus 2 Radio position. Extra power to drive a Radio Tuning
Untt is also available.

THE “MONO-GRAM”

A small Amplifier ot genuine high quality
performance. ' Incorporates new MUL-
LARD ECLB6 Valve. separate BASS and
TREBLE controls and produces up to 3
atts undistorted output.

i Assembled
g Kl s £4.10,0 Assemivled

Perfectly suited for Portable Installations for

PRACTICAL WIRELESS

MULLARD DESIGNS

JUNE, 1963

COMPLETE KITS
OF PARTS

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

Employing two EF86 valves and
designed to operate with the Mul-
lard MAIN AMPLIFIER but also
perfectly suitable for other

makes.
% Equalisation for the
R.ILA.A. characteristics
* g}put for Crystal Pick-ups and variable reluctance magnetic
pes.
% Input (a) Direct from High Imp. Tape Head.
Tape Amplifier or Pre-Amplifier,
% Sensitive Microphone Channel.
TREBLE Controls.

latest

(b) From a
% Wide range BASS and

XIT OF ASSEMBLED
PARTS £6'6'° AND TESTED £9-1 o-o
PRICE REDUCTIONS

(a) THE KIT OF PARTS to build both the *'5-10"

zgmulllicr and the ::-val?/e li're-gmpli?ior.l.({. £1 5-15-0
{a) Assembled and Tested............ £21.10.0
(b) THE KIT OF PARTS to buiid both £1 9 10 o
Amplifier and the 3-Valve Pre-amplitier.

(b) Assembled and Test £25.10 0

sted
Wwith PARTRIDGE OUTPUT TRANSFORMER £1.8.0 extra.

HIGH FIDELITY LOUDSPEAKERS
WE STOCK THE COMPLETE RANGE
BY GOODMANS, WHARFEDALE and W.B. STENTORIAN
A few recommended examples

8 INCH TYPE!
GOODHMANS "AXIET’I‘E £5.5.0
£5.19.
%HIA;A\I:I;}EDALE ‘SUPER BIRS/DD" £6.14.8
GOOD ivas CAXIOM 10" ........ .16.
W.B.MODELHF 1016 .............. £g 16(8)
WHARF‘EDALE "GOLDEN 10/RS/DD” £7.17.0
12 INCH TYPE!
GOODMANS "A IOM 201" 15 watlS ....cvecereens £0.15.0
GOODMANS “AXIOM 301" 20 watts 14.0.0
W.B. MODEL HF 1214 15 watts 1C.5.6
WHARFEDALE “WI12/RS" ...... £10.10.0
WHARFEDALE “Super 12/RS/DD £17.10.0
LEAK AND QUAD AMPLIFIERS IN STOCK
LEAK “TL/12 PLUS'" POWER AMPLIFIER
with the “POINT ONE PLUS" PRE- £31 10 o
AMPLIFIER, 14 watts rated output., L] (]
A T P AN Mg T OB TONE
e p watts
TREEd OULDUL . oo oo ey £37.16.0
LEAK “S EREO 20" POWER AMPLIFIER
with the “VARISLOPE STEREOQ’' PRE-
AMPLIE)‘IER 22 watts (11 watts per £55 9 o
QUAD Ii POWER'}\'Mé'{ZI'F'IEﬁ' with QUAD Ii £42.0.0
CONTROL UNIT. 15 watts output...... Do

RECORD PLAYERS

THE COLLARO '*JUNIOR™ 4-speed single £3 10 o
player with separate crystal plck (01 . .

THE NEW GARRARD AUTOSLIM" 4 £7 10
vg,ﬂch purpose we offer PORTABLE CASE speed Autochanger with crvstal pick-up...... = =
.10.0). the AMPLIFIER (Xit) and 8 x 5° GARRARD "AUTOSLIM DE LUXE" 4-speed
BPEAKER, (£1.0.0). All for £9 o o Autgcha.nger incorporates transcription Pick- £11 8 o
Altematlvely with ASSEMBLED THE COLLARO “C80 4speed ‘autochanger
AMPLIFIER .........co0vinnnnnn £1 o-o-o unit with s;udjoUAc;4 pic }(4 ssgespnasac: waio: £6-1 9.6
The Case quoted above will accommodate some R.8.R. Model B, = xer Auto-
4-speed Single Record Units. A larger model is changer with Crystal DICK-UD . ......c.......... £6-1 0-0
available for extra 10/-. With this Equ;pmen; a Thenew GARRARD \Iodvl 4HF High Quality
COMPLETE PORTABLE REC- £1 Single Record Plaver fitted with the latest
ORD PLAYER can be built for dPg 12 pick-up arm and G.C.S. crystal Cart- £1 6_17_6
GARRARD Model S8, 10 Singie Record
MULLARD FOUR GHANNEL l;laver fitted with high output crystal pick-up £5'o'o
MIXING UNIT PHILIPS Model AG10Is. A 4-s%eed Diayer
can be operated both manually and automati-
%:égrgg::t?sd LS%“}%%%&“&?:’%%%%‘:FX% cally. Suftable for Mono or Stereo operation. ... £12.120
g%’%ROPHONES. one for CRYST;}L PICK- Carr. and Ins. on each above 5/- extra.
and a fourth for Radlo or Tape. oRe - a
KIT OF 3.8.0 SSEMBLED £11 10.0 Mk. 11 “Fidelity”” FM TUNING UNIT
PARTS oo AND TESTE - - An attractively presented Unit KIT OF £1o 10 o
Alternative Model I/L provides for one inbput matched for moving coil incorporating MULLARD PER- PARTS =iV,
or ribbon mike £1.17.0 extra. MEABILITY TUNING HEART
and corresponding Mullard valve ASSEMBLED £1 4 5 o
line-up. Very suitable to obPerate AND TESTED e

ARMSTRONG .
RADIOGRAM CHASSIS

We have the full ranze in stock.
Prices range from £20.10.0.
Full details are readily avallable.

T
e

M‘&ﬁ&l .
Full Range of Lustraphone Moving Coil

Microphones, Stands and Accessones
lre in stock ' . '

s

with our Mullard Amplifiers.

IF YOU ARE PLANNING TO INSTALL “Hi-Fi” and UNCER-~
TAIN OF THE TYPE OF EQUIPMENT TO USE—OUR WIDELY
EXPERIENCED TECHNICAL STAFF WILL WITH PLEASURE
PUT FORWARD RECOMMENDATIONS—-STATE TYPE OF
INSTALLATION CONTEMPLATED AND APPROX. PRICE

LEVEL.

CREI}{E SALE TERMS are available on all Equlpment.
over £10.0.0.

FYLLY DFSCRIPTIVE LEAFLETS are readily avallable—
please enclose S.A.E.
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STEREO TAPE
PRE-AMPLIFIER

MODEL STP-1.
with current
BRENELL, or COLLARO
“STUDIO” t and  track Stereo Decks. Incorporabes Ferro.v
cube Osclilator, 4 speed Equalisation Signal Level Meter and
separate Gain Controls. Includes separate Power Unit.

KILoL £22.0.0 assemBLED  £28.0.0
TAPE PRE-AMPLIFIER MULLARD § Type “C”’
Suitable for most t track, Mono .

Tape Decks. Incorporates Ferrox-
cube Push Pull Osciliator and 3
Speead Treble Inductor. Includes
Separate Power Unit,

For use
uv

KITOF £14.0.0 assembLep £1 9 10 0

MODEL HF/TR 3

MULLARD’S TAPE AMPLIFIER

Based on Mullard’'s Type ‘A"
destgn and suitable for most }
track Mono Tape Decks. Incor-
porates Ferroxcube 3 speed Treble
inductor and Gilsen Output
Transformer. Includes separate

it.
Pants  £13.13.0 assemBLED £19.0.0
STERN’S “ADD-A-DECK"

A self contained Unit consisting of
Garrard Deck and matched Preampli-
fier on one chassis. Provides fuil tape
recording facilities and replay
through Pick Up Sockets or sv.andard
BAICK Inoindes Bpoor” giq.
ncludes Spoo.
of Tape £18.18.0

and NOW!!! STERN’S orrer

THE “EMPRESS” STEREOSCOPE UNIT
A SPECIAL BULK PURCHASE ENABLES US TO OFFER THIS
HIGH GRADE BTEREQ PRE-AMPLIFIER AT APPROX
THE MANUFACTURER'S PRODUCTION COST. IT IS
ENGINEERED TO THE VERY HIGHEST TECHNICAL
STANDARDS AND REPRESENTS THE ULTIMATE IN
BRECIMION HCH FIDELITY EGUIPMENTFOR

PO i, A

i e e R
v v
Unquestionably the most advanced STEREOPHONIC Pre-
amplifier available today. it provides the Breatest range of
facilities ever offered in a sinvle unit. It incorporatesfull input
facilities tor Crystal or Magnetic Pick-Ups and Microphones,
Radio Transmissions, Tape Recorders and Replay direct from
high impedance Tape Heads. A minfature Cathode Ray Tube
provides for VISUAL balancing of the input siznals. and also
for measuring the frequency response of PICK UPS and the
power output in watts. The controls inciude Scratch and
Rumble Filters. Loudspeaker Phasing in coniunction with a
50 cvceles per second note.Channel reversal and Mixing tacilities
together with Function Switches, separate Volume and
Baxandall Tone Controls. Size 14in. x 10tin. x 4in.

OFFERED AT THE SPECIAL PRICE OF £17.17.0

THE EMPRESS IS PARTICULARLY SUITABLE TO OPER-
ATE WITH OUR MULLARD 10 plus 10" POWER AMPLI-
FIER. AND WE OFFER THE TWO FOR ONLY £36.0.0

EXCEPTIONAL
VALUE
10 + 10 WATTS

leaflets, or call at our showrooms and hear the
equipment on demonstration.

Send S.A.E, for fully descriptive l:echmcallOur Technical dept. will be happy to

. DRUEH |

PRACTICAL WIRELESS 11

SPECIALISTS IN SOUND EQUIPMENT
FOR OVER 25 YEARS

! ! COMBINED PRICE OFFERS ! !

Includes small charge for special testing and
PRECISE MATCHING of the ASSEMBLED
PRE-AMPLIFIER (or Amplifier) to TAPE DLCK
STP-1 (Kit) and "STUDIO"’ Deck £39.0.0 Assembled
(Kit) and Brenell Deck £66.0.0 Assembled
sKi t) and Truvox Dec 1.0.0 Assembled 9 0.0
TYPE “C' (Kit) and “STUDIO" Deck 6.10.0 Assembled 233.0 0
TYPE e (Klt) and BRENELL Deck 43.
TYPE *‘C" Assembled and Wearite Deck 70.0.0 Inc. Head Lift Trans.
HF/TRJ (Kit) and *‘STUDIO" Deck 8 d £E£3.
HEF/TR3 (Kit) and BRENELL Deck 42.0.0 Assembled £56.0.0
HF/TR3 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.

MULLARD’S “10-+10”" STEREO AMPLIFIER

A hizh fdetity design providing vp to
10 wates (per channel), Superh repro-
duction freguency response (lal to
within 3sth trom 3 ¢/s to A0 Kefs at S mv
J 1I)§al Harmonle Distortion at 10 walts
. %

Price (a) ASSEMBLED AM-

PLIFIER (as illustrated) £24.0.0

{(b) KIT OF PARTS.......... -
Built to the highest technical standards and presented strictly to
MULLARD'S specification. Two specially designed GILSON OUTPUT
TRANSFORMERS with 20% taps are used.

We canalso <upnh t.he assembled MA]N AMPLIFIER only for operation
with our DUAL CHANNEL PRE-AMPLIFIER: this provides a more
versatile Installation and is essential if a low output \1a:met.lc Pick-up
is to be used. When ordering speci/y loudspeaker tmp:

(a) THE ASSEMBLED MAIN AM PLIFIER and A&SEM» £34 0 o
BLED DUAL CHANNEL PRE-AMP...............c...oee g-io
(b) KIT OF PARTS for both Units...... PRSP, . o] £27-o-°

THE “TWIN THREE”
STEREO AMPLIFIER

ASSEMBLED AND TESTED - -
£9.0.0 ;%a;;itﬁg and Insurance o 3 b

Based on a recent design by MULLARD LTD.. ts ideally suited for use
in Portable RECORD PLAYERS for which pu(yzse we offer a speci-
ally designed Case: incorporates MULLARD ECL B6 Valves, separate
BASS and TREBLE CONTROLS and produces up to 3 watts per channel.
Frequency response {s 40 ¢/s to 30 Kols. size is only 114n. x 3in. x 5in.
To construct a 8T l( EO PORTABLE RECORD PLAYER we n"er'
Assembied AMPLIFIER with two ROLA 81 x 5in. LOUD- £1 6 o o
SPEAKERS and PORTABLE CASE ORI et i - - s S

MULLARD DUAL-CHANNEL
PRE-AMPLIFIER ’

A four Valve design for both STEREO- 3
PHONIC and MONOPHONIC operation, |*
Operates equally well with any make of

/\mpliﬁer requiring an input of up to B v
miv e

KIT OF ASSEMBLED

rarts £12.10.0 Anp testEp  £15.0.0

THE “TUDOR”
STEREO AMPLIFIER

price £15.0.0 Gt

A seli-contained Amplifiler designed to provide high quality stereo-
phonic and monophonic reproduction. Each channel provides a rated
output of 6 watts and for monophonic operation approx. 12 watts is

| RIES .and { |

produced. Separate BASS and TREBLE CONTROLS.
CREDIT SALE TERMS
1 h hols hing
PIOR UDS - Micropnones: Loodapkre § ON ALL EQUIPMENT OVER £1o|

ROU :
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indivi PCCA5 8- | U2 5/- | 3B24 b/ | 6G6G  2/8 | ODZ 3(- | 80 5/8 | 7191  1/9
Brand new, individually 9 10/6 | USul  20/- | 3Bu8 15/- | 6HSM  1/6 | 12A8  2/8 | 51 9/- | 745 B
V- - 24 - Bl - : - -
checked and guaranteed | pCrso 7%- | UaBCso s, 3ws 50/~ | 6J3 3/8 | 12AH7 5/~ | 83 8/- | BOI3A 25/
- PCF%2  8)- | UBC4L 73/ 645G 8/ | 12AH8 11/- | 84 8/- | BUOL )~
PCL32 8/6 | UBFs0 8/8 (zmn) 80/ | 848 3/6 | 12AT7 5/6 | 85A2  %/6 | 9002  &/8
v A L v E S PCL33 10/- UBF89 8/ | 3Qi 6/~ | 607G /- | 12aU6 9y | 89 6/- | 9003 6=
PCLS4  9/- | UCHAZ 78 | 3334  5j- | SK6GT 8/- | 124U7 6/6 | 90C1 8/ | 9004  2/8
| /
d 1| ECL8S 10/~ | UCHs1 9/. 3V4 8- | 6K7G_ 2l- | 12AX7 - |""l°v” #0056 2/6
:ggn g/.. ER3  Us) EL38 12/8 | prN4s 4/8 | UCLAR2 SB/SIM SKTUT 4/9 | 12AY7 10/- | 7-pn  2/8
/- 033 7- | ELAL ¥~ | pEN220A | UCLA3 u/- 19/- | SKBG 59 | 1208 3y~ | 20TH 4 Cathods
::1;3 ;‘?’5 »Em;gx Z/s ntﬁ ;/- 3- | ULsL 3 uucy o/~ qb:a(.r 8/3 | 1EL 20/~ | 250TH  £9 | Ray Tubes
ARPlz Jo | EBPS0 o | BLoi 4fp | EL3® 108 | Ulsd 718 e G R e ol el | Ry
e eh e M s il oot di b ELay | S uyw € Bo/e 5(140 5- | 8 of- | 1205GT 3/ | 36 /- | ACRIL 15/-
2 - | ESF I- PL32 8- | UY4l 8- | sviaT g | 618 9/- | 13K7GT 4/6 | 5934 15/~ | ACR13 50/-
ARP2 3/8 | BCS2 B/-| ENS0 8- | pLa3 /| UYSS  6/6 | syae g | OLSG  6/- [ IZKBM 3/6 | 705A 1. | CV995 15/-
Allg.u 4/- | ECO0  80/- mhu /- [ PTL5  10j- | VMP4G 12/~ | 5y3GT 6/ | 6L7¢  4/8 | 12Q7UT 4/4 | 716B 80/~ | CV1586
ARTPL LA BOSL 8| ENSL 10/ | pTaSH %8 | veas 8 | ag4 ajp | L3 4/8 | I28AT G- | 7174 8/6 08y 55/
/9 | ECC32 5/-| ESU208 8- | X4  19/- | veal  5/8 | sosq oo | LD B8 | 1287 41 | 801 6/- | E4103/B4
ATP7  6/6| BOC81 5/6 | EYSL 8/ | pxus g | VROD  §) 7 6N7 6/- | 128G7 8- | 803  22/8 25/~
AU7 80/~ [ EUCR2 8/6 | EY86  8I- |y, 12/_| oS 6AB7 4/~ | §N7G  5/9 | 128M7 3/- | 805  30/- | 3FP7T 25/
AZ3L 7/ | ECC83  7/- | EYOL  3/-| Lygy  gig 5, 6ACT  8/- | 6QIY 6/ | 12837 5/- 807 (selec- 5BP1  85/-
Bogd  b/6 | BOCSE 7/-| BZ40 7/ | pyyy 7y | vRIso/30 | 0408 8- | 6R7 G- | 198KT 3/6 | ted)  5/6 | SCPL 428
AR AL R A e LR A SN L AR
- - Zi - - N 3/~ s . | BPP7 .
B33 22/6 | KCF80 10/6 | K281 6/ ;}fggo R VA %o @ars e | 63GT 8o | 19817 50 | BIO 80/ | VCRST 28)-
S ¥ G P ko BUL N T wlats g e g fa ] o
- B Z - " 5 A - | ol - P . 5 -
Cvass g0/~ | ECUSL 776 | Hes ~ 3/-| 3P21  Bi-| Y83 8- | gxics 5. | 6847GT 4/8 | 1uY$  2/- | 829A  30/- | VORI39A
Cv4ols g/- | ECLBO 7/6 | HK54 5/ | QP25 5/-| Y63 4/- | gAK6 8/~ | BSJTY /8 | 14L7  7/- | 829B b0/~ /-
Cvi0ls 7 | ECLS3 s/elumn 8/- Q?‘f;"‘,o 979 Ee) 8/- | GAKT /- | 88K7 _ §)- | 15D2 6/ | 832  1p/-
CV4025 10/~ | ECL83 10/~ | HL23DD 8/~ | Y04/ 7/- leGT g; GAMS  b/- | 6SLIGT /8 | 20A2 17/8 | n32A  45/- Photo
CV4046 40/ | ECL86 11/- | HVRu 12/8 | R3 1ASaT e | 8aB a4 | ésN7T - 4/8 | 204 17/6 | w43 74 Tubes
CY3a: /- | EF88  3/8 | KRN2AL /- | R3/10 | | 6AMS 4= | 68Q7 6 | 21RR 9/ | ¥S6A  14/- | CMGE 9[-
D:l 1/8 %;ﬁ g;— l.gg;vc 26- Rgl;;!él %g;- {;};’((’}T '?/I(; RAQS - gzls}s.GT 3/- | 2BL6GT 7/9 g@i ‘4/- GELG 12/6
gn %g EF50  1/8 | KT44  8/3 | 8P2 3/8 | 1GAGT 8/~ | ?HAJG g; sv;u ?II/‘-’ é‘ﬁcm 13;: QZZ EI/? Special
DA30  12/6 E:;; glla KT63  4- | 8P4l 2/e| l]t:)-‘) 3/- | 4BaG  2/8 | BVEGT 6/~ | 3oF5 g6 | 997 5/- Valves
I ey /e [ AUUSSIAT B PRI Fia Sl e 6/- | ABAG  5/6 | 6VEM 8/~ | gorL1 /6 | PRA  4/- | 2030 45/
DAF9L 6/ oy s/- KT78 10/- | STV280/40 sa 8/- | aBR7 12/- | 6X4 b/ | 30Piy  11/- | 1616 31~ | 3asid81 45/
DAF9s 7/8 o b/(; | hT&ﬁ_] sl-l 1 :a; glé 6C4 2/6 | 6X5GT 4/8 | 30rL1 10/6 | 1619 bf- | 3J192/E
DD41 - 4/- | EES0 6/ | KTWS2 6/6 | 8TV280/80 /6 | 86C3GT 8/ | BYSG  6/- | 30113 10/6 | 1625 6/ £37.10
DETS 15/~ Eeas /8 | KTZ41 8/- 50/~ | 1T4 4/- | 608G 3/- | 674 5/« | 35L6GT 8/- | 1826 4/6 | 4531  £35
DET20 2/- | EF - | KTZ63 8- | SU21504 4/- | 1W4/500 8/ | 6C8G b/~ | 6-30L2 10/- | 35T  17/6 | 1620  4/6 | 4130 €35
ggf w/e El;_gtli élla lﬁlﬁl‘ lg/lé T lg; 3 | 2\’[7)2{6 ;; 7B7 17216 35Z4GT 7/~ ‘ mzsc 13/6 | 7234/B gg,-
i - E n - a7 4. 4063 8f- T26A -
DF96  97/6| EF92 3/ | MLt  4/- | TTI1 3/-| - | 6FSGT 5/8 | 7Ch - | a2 65- 555 9/- | 7264 £27/8
DK98  7/3 | EFS5 5/ | ML6 6/ | Tz20 18/- | 6F5G b3 | 7C7 /- | 38 44- ‘ 566 8/8 | ACTS 160/-
DLE2 8- E;ISJ 8/ | MS/PEN 8/~ | Ul2/14 8/- | 8F6G 4/~ | 7HT 73 | 58 8- | 587 9/~ | €V193 30/-
3{34 6/- | EFI84 0/-| OB3 7/ | UIT 5. | 2D 6F7 5~ | QT - | 59 8- | 52 6/8 | Cvoso 3/
.96 7/6 EL32 3/8/0C3  5/86| UIR 86 ] 6F8G  5f= | TV7 /- | 73 5/6 | 6064 10/~ | KR6/3 70/-
EL33  7/.1 OD3 6/-\ U2 10/- AF12 48 | TY4 5/~ | 76 5/ | 6065 8/- | L8788  30/-
EABCSO 7/8 EL34 12/- | OZ4 4/ | u2s 11/- | 3A4 6F13 5f- | 774 4- | 77 8/~ | K120 4f- | WL417A
EAC9l, 3/8 | EL35  6/- | PCC8s  7/- | U7 8/- | 387 5/- | 6F33  3/6 '8p2 218 | 78 - | 6516 8- 15/-

MANY OTHERS IN STOCK include Cathode

“CONNECT AND FORGET—
CANNOT OVERCHARGE" “ESS-
TRON” MARK | AUTOMATIC
BATTERY CHARGER. Initial charging
rate 6-7 amps. The charging rate auto-
mmcally adjusts itself to the charge in the
battery. 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 200/250 v.
Built for 6 or |2 v, batteries. Measure-
ments 7 x 5 x Siin. Weight 8% Ib.
Price £7.19.6. P. & P. 3%6.

CR 150 DOUBLE CONVERSION
COMMUNICATION RECEIVER.
Range 2 to 60 Mc/s in 5 bands, 2 RF
stages (EFS50), Ist Frequency changer
(EFS0), Oscillator (EFS0). 2nd frequency
changer (X65 or X66), Two IF stages
(KTW 63), Detector (AVC), LF stage
(DH 63}, Noise limiter, crystal callibra-
tion (DH 63), BFO (KTW 63) output
stage (L 63), voltage stabiliser (STV
280/40), electrical band spread, 'S"
meter, band pass 10,000—5,000—1,500—
500—100 c/s, IF 1.6 mc and 465 ke, In as
new and guaranteed condition, with
original mains power supply unit £70 or
;voi’thout power supply unit £60. Carriage

P.C. RADIO’S Mains power supply unit
for above 90/-,

CR 200 LONG WAVE RECEIVER.
IS kc—560 ke, £7.10.0. Carriage 30/-,

TELEPHONE HANDSET. Standard
G.P.O. type. New 12/, P, & P, 2/

R.109 RECEIVER. Covering 2-8 Mc/s.
6 v. D.C. with set of spare valves and
carrier. Brand new in original packing
case. £6.18.0 including delivery in U.K.

Ray Tubes and Special Valves
.0.D. 2/6 extra. Overseas Postage extra at cost.

R.109A RECEIVER. Covering 2-12 M¢/s.,
£7.18.0.

53 TRANSMITTER SPARES.
range. Price list on application.

Full

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, £14.10.0.

Individual frequency coils for above
£1 each set or set of 9 £8. Either model
carriage £1.10.0.

British made,
Postage 4/-.

Power pack for above.
A.C. 110/200/250 v., 5976.

CARBON INSET MICROPHONE.
G.P.O. type, 2/6. P. & P. I/6.

80W 12V PETROL DRIVEN CHARG-
ING SETS. Very compact, in fully
guaranteed condition, £12.10.0, Carr. £1.

RE-ENTRANT LOUD HAILERS.
500 ohms, approx. 20w. £6.10.0. Carr. 10/-

R.107 COMMUNICATION RECEI-
VER. 1.2/17 mcs. 9 valves. "'Wide" and
"narrow’ band switch. AVC and BFO,
with internal speaker. 100/250 v. A.C.
and 12 v. D.C. Meas: 24 x 13 x 17in.
Price £13.10,0. Carriage 20/-.

P.C. RADIOLTD

173 GOLDHAWK ROAD, W.I2

Shepherd's Bush 4946

U.K. ordars below £1 P. & P. 1/-; over £1, 2/; over £3 P. & P. free.

BRAND NEW ORIGINAL SPARE
PARTS FOR AR88 RECEIVERS.

Please write your requirements.

AERIALS (Ift. long.
folded, 15/-. P. & P. 2/-.

2ft. long when

VARIOMETER FOR No.
10/« each. P. & P, 3/-,

19 SET.

DOUBLE BEAM OSCILLOSCOPE
TYPE 13. 4{in. screen. Time base 2 C/S-
| Mc/s. Callibration markers | microsec-
10 microsecs, Y2 attenuation. 115/230 v.

A.C. In excellant 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. irequency | Mc/s-20 Mc/s. Hermeti-
cally scaled. 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 buift-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.

COMPLETE SET OF STRONG
AERIAL RODS (American). Screw-in
type MP49, 50, 51, 52, 53, total length
15fc. 10in. Top diameter 0.185in, Bottom
diameter 0.615in., together with matched
aerial base. MP37 with ceramic insulator,
ideal for car or roof insulation, £2.10.0,
Post free.,
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PRACTICAL WIRBLESS

HIGH GAIN 4-TRANSISTOR
PRINTED CIRCUIT
AMPLIFIER KIT
Type TAL

® Peak output in excess of
1§ wattse. @ All atandar]
British componenta. ® Built
on printed circuit panel
size 6 r 3in. @ Qeneroms
Driver snd Ontput
Transformers. @ Qutput trans-
former tapped for 3 ohin and
15 ohm apeakers, ® Transivtors (GET114 or 81 Mulard SPECIAL
OC81D and mateched pair of OC81 o/p). ® 4 volt opera- PRICE
tlon. @ Everything supplied, wire battery clips, molder. etc.

® Comjirehenstve easy to follow instructions and circnit 45/-
diagram 1/6 (Free with Kit). All parts sold eeparately. P. & P. 2/6.

10/14 WATT HI-FI AMPLIFIER KIT

A atylishiy fnishad monaural
amplifier with an output of 14 watts
from 2 EL84s in push-pull. Super
reproduction of both music and
speech, with pegligible hum.
Beparate Inputs for mike and.gram
ailow records and announcements
to follow each other. Fully
shrouded ultra output transformer
to match 3-15 () speaker and 2 in-
dependent volume comtrols, and
separate bass and trebie controls
are provided giving good lft and
cont. Valve line-up 2 ELS84s, E

. . , - >
ECCA3, FFRA and LZRO rectifter. %

Simpla  inmroction  bookicr  1/8,
oNLY £6.19.6

{Free with parta.)
All parts sold séparately.

AMPLIFIER ON
PRINTED CIRCUIT

P, & P.§/4.

UNREPEATABLE OFFER!

BOARD - b
Ten valvs,  UYRS, ULR4 BRAND NE:,E: ;SS 3 OHM
O.P. trabs.. nas with 80 volt SPEAKE
tap off motor. a9/6. By well known maker
P.P. 2/8 on above. Dropper 106 each.

P. & P. | 6 per speaker

res. for filaments if required.
2/8. A pair of these are ideal for
B.S.R. AUTO UNITS Stereo
160 v. Auitabie for use with
abore. (Blightly saled,) £4.4.0, »
LARGE CABINET Sultable for above two Items.
with 3 ohm spesker. £3.9.8. Carr. 5/-.

Superior CABINET gimilar to above to take 8 x 5. spesker, with
motor board. will accommodate BRR UAl4 or UALS. £3.9.6. Carr. 5/6.
Bpesker 15/- extra. P. & P. 1/ extra,

Complete

BRAND NEW 3 RECORDING TAPE

P.V.C. base. full frequency L.P.
OHM LOUDSPEAKERS | ¢ape. 7in.. 1800it. (normally 50/-)
27/6: 5Stin.. 1,2001t. (normally
24in. 12/8: 5in. 12/6; 84in. 15/-; .'C:;-), IISHI& #m.. 900]". (norma”ir
. " " 2R{-), f-. P. & P. /- per &ponl.
Bin. 2L/-; 10In. 28/-: 12in. 28, | 1400 (o D o 4 track recorder
Goodmans 5in. tweeter 1076
E.M.I. 2}in. tweeter 10/6 TAPE DECKS
E.M.1. 134in. x &{tn. high flux 82/6 COLLARO STUDIO DFCK

£10.10.0. ptus 8/8 carr. and ins.
B.S.R. MONARDECK
(4ingle speed) 3fin. per sec.. simnle
control. uses 5§in. spools. £6.16.0
phis 5/8 carr. and ins. (Tapes
extrs on hoth),

SPECIAL BARGAIN OFFERS!

TWO GANG .0005 TUNING CONDENSER. Geared preciston reduction
Arive. 8ize 27/, x 2 x |{in. Rrand nex and unused. 3/6 each. P. & P. I/
MAINS TRANSFORMER. (mpregnated and fully shrouded. Rize -u ¥ 3
1 2jin. Welght 4 Ibs. Tapped primary 205, 225, 245v. Flectrostatlc
screen. Qutput 360-0-360 v. at 120 m/a .C. pine 1050 v. half wave at 3m/a
D.C.A.3v. at 3.5 ampe, centre 'appod B v.at2) ampsand 6.3 v. 4t A ampa
PRICE UNLY 214- each, P. & P.

CARBON MIKE INSERTS. Brand new. 2jin. dia.. 3/8, P. & P. 9d.
GORLER F.M. TONER HEADS. 10.7 Mc/s L.F., 15/-, plus 1/ P. & P.
(ECC85 valve B/S extra).

ELECTROSTATIC A.F. TWEETERS. Type L.8.H. 2/0
each, phis 9d. P. & P.

MIDGET 2/GANG CONDENSERS. Capacity 195 and 1M pF. Polystrrene
case with dbuilt-ip trimimers. 8ize § x } 1 jin. Not used but removed from
P/C Boards. Twao for 8/-, pius 1~ P. & P.

ACOS ORYSTAL MIKES. High imp. High
eensitivity. 18/6. P. & P. 1/8.

TSL CRYSTAL STICK MIKE. Listed at 45/-. Our price 18/6. P. & F. /6.
TRANSISTOR DRIVER and O/F TRANSFORMERS. (Tapped 3 ohms

Rols Celestion approx. 8in. x
6in. middle reginter apeaker 10/6

Also 13 ohm 12in., 30/-
P. & P. 1/8 per apsaker.

75. Bize 3 x 3in.,

For desk or hand uee.

SPECIAL
PURCHASE!
TURRET TUNERS
by famous maker
Brand new and unused.
Complete with PCCB4 and
PCPS0 valves. 34-38 Mc/s
I.F. Biseulta for Cbannels
1 to 5 and 8 and 9. Circuit

diagram supplled.
ONLY 25/- each. P.P. 2/8.

F.M. TUNER
HEAD

A permeabllity tuned tuner
head LY a famous maker,
supplied  without valve
(ECC856) sud drum and
spindle, 18/8 plus 1/9 P. &
P. Valve 8/ extra, Drum
und apindle 3/6 extra.

E.M.l. 4-speed

Player and P.U,

FURTHER HUGE
PUREHASE enables ns to

oﬂer these 67/6 Ptlo k.

Heavy B!in. metal turn-
table. Low flutter per
formance 200/250V shaded
motor with tap at 45V for
amplifier valve Slament If
required. Turnover LP/78
head.

RECORD PLAYER
AMPLIFIER

2 valve, A.C. maine, 3 watts

output. ready built, tested

and complete with valves

and  output transformer.
8ize 7in. w. x 2jin. d. x
5iin. h. B8/-, P. & P. 3/-.

Suitable speakers: 6in. 15/
or 10 x Rin. 22/6. I'. & I".
1/6 on each.

4-SPEED PLAYER
UNIT BARGAINS
SINGLE PLAYERS
TU/12, £3.10.0. Carr. 3/6.
AUTO CHANGERS
B.&.R. UAl4, £6.2.8
1ateat RA.R. IIAIR £7.26.
LatestGiarrard “Auto-8)im™
£6.17.0, Carr. 3/- on each.

SPEAKER
& CABINET
FABRICS

Hpeaker siiks heavily xeven
in champagne and hrown
4R%in.  wide. Originally
R3'- per vard length.
OUR APECIAL PRICE
12/- per yard lepath.
P. & P.1/5. Also Oatmeal
fatric for speaker or cabinet
or Red rexine for calinet.
A4in. wide. 13/8 per yard
length. P. & P. 1/8

® FM
tuning
head by
famonas
wmaker.
® Guar-
anteed
non-driit.

quency coverage 88-
100 Mc/s, ® OASY
balanced diode output. @ Two I.F. stages and
discriminator. @ Attractive maroon and gold
dial (7 x 3in. glass). @ Belf powered. using a
#0od quallity mains transiormer and valve rectifier.
® Valves used ECC85, two EFS8Us, and E280
(rectifier). @ IFully drilled chassis. @ Bize of
completed tuner 8 x ¢ x 5{in. @ All parte soid
separately. £5.19.6, plus 8/6 P.P. and fipe.
@ircult dingram and iliuatrations 1/6 post free.
Mark 1I Version as above but complete with
l;nglc eye, front panel amd brackets. £6.12.6.
& P, 88,
Mark III Version as Mark I but with output stage
(ECLS2) and tone control. £7.7.0. 8/6,
Handsome Metal Cabimets. Choice "ot Grey, Black
or Green. Teo @t Mark I, 25/-, P. & P. 2/6. To
6.

{ it Mark 11 17/8, P. & P. 2/

6 TRANSISTOR AND
DIODE SUPERHET

A first-class 2 waveband
tramaistor superhet in kit
form. @ Printed cireuit
pane! (xize 84 x 2|in.) @ 8
pre-aligned I.F. tranaformars.
® High-gain Farrite rod
serial. @ Al First-grade
tranaistors. @ Car aerial
winding. @ Push-pull eut-
pnt. @ Afl parta supplied
with simple instructiona.

All parts sold separately

Loty i
ONLY £4.5.0 ©.¢

35 OHM SPEAKERS
Suitable for wse twith above.
2in. Geodmans, Ideal repiace-
ment for most pocket portables
8/8; 2}in. 10/8; 3iin. 12/8;
Sin. P.M., 17/6; 7 x 4in. 21/-.
P, & P. 1/6 per gpeaker.

Portable CABINET

81ze approx. 8} x 63 x Min.
Buitabie for above using 3iin.
speaker. 25/.. P. & P. 2/

COIL AND TRANSFORMER SET
FOR TRANSISTOR SUPERHET

3 LF. transformera, one oacillator coil. one driver
transformer and wound Ferrite aerial {med., lomi
and aerial coupling). 28/8 complete, poat 1/.
8 transistor printed circuit, board to match, 8/6.
post 9d. Circuir, Jlagram 1/8 extra.

QUALITY RECORD PLAYER
AMPLIFIER
A top-quallty record plaver amplifier. This

amplifier (which = used in a 29 gn. record player)
employs ECCR3. ELA4, EZ80 valves. Bass, trebls

1 and volume controis. On/off cnntrola.

PRICE 69’6 P. & P. 3/6

DITTO. Mounted on board with outpnt trane-
former and 6§in. speaker

Complete at 8976, P. & P. 476,

TRANSISTORS
GETI35 (Matched Pair) 15/-
nes b a b/- PXALO) 5 6/8
neT 8/- XAL03 | 8
oCié 8- V13/10p 18/8

Set of Mullard 8 transistors, OC44, 2 —0(“45 0C8ID,
matched pair OCR1. 25/-.  All Poat Fre

and 15 ohmas output), plus 4 suitable Transistors giving
approx. 1 watt output. 30/-. P. & P. 2/-.

3 PUSB-BUTTON TRANSISTOR SWITCH. D.P.-—D.T. Each
8witch §/6 and 1/- P. & P.

FURTHER llll(-l’, PURCHASE

TELEFUNKEN HI.FI STEREQ AMPLIFIER. 110/250
A.C. input. 5 watt undistorted output (10 watta nominal)
Bize 12 x 9 x 2in. Welght 9 Ib. Complete with apec. and
instruetioua. Now onlv £5.9.8. Carr. 5/-.

Also Model 882  S8Imilar specitication but with balance
controi. Now only £5.19.6. Carr. §/-.

Please Note:
orders charged extra,

HARVERSOM SURPLUS CO. LTD.

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

A few minutes from South Wimbledon Tube Station.

P.& P. charges quoted apply to U.K. only.

Early closing Wed., | p.m.

(Please write clearly)

P. & P. on overseas
(S.A.E. all enquiries).
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ARMSTRONG AF208AM/FM
RADIOGRAM CHASSIS

STEREO 12 Mk. 2 £40/5/-
8 watts push-pull output from each channel, 16
watta total; VHF, with automatic frequency control
medium and long bands;
compact chaasis.
STEREO 55

Junior version of 8tereo 12: 5 watts
watts total; VHF and medium bands;
pick-ups and future stereo radfo.
JUBILEE Mk. 2 £28/5/-
Mono; 8 watts push-pull cutput; VHF, automatic

£28/18/-

fone controls; Pick-up and tape mputs.

AF208 (ILLUSTRATED) £21/4/-
An AM/FM mono chassis of 5 watts output covering
VHF and medium bands. An inexpensive version of
the Jubilee Mk. 2.

All carriage free. Write for free literature.

1963 RADIOGRAM CH ASSIS

TEREE WAVEBANDS FIVE VALVES
8.W. 16 m.—50 m. LATEST MULLARD
M. W, 200 m.—350 m. ECHS81, EF89, EBCS1,
L.W. 800 m.—2,000 m. ELS4, E280.
12-month guarantee.
A.C. 200/250 v. d-way 8witch; Short-Medlum,
Long/Gram. Ferrite  Aerial A.V.C. and Neg.
ative feedback, 3 ohm output, 5 watts. Glass
dial, borizontal wording, size 13in. x 4in.
Aligned and calibrated. Isolated Chaasis size
13jin. ¥ 9in. high x 5}in. deep.

£8.19.6  carr. & 1ns 4/8

BARGAIN SALE PRICES

New Boxed VALVES %-day Guarantee

COMPLETE RADIO
CHASSIS £4.19.6. post free

A hi-fi system on one |

r channel. 10 | for use. 200/250
nputs for tape, | trated with 1llum1naLed dtal.

4 Mullard valves, 5in. speaker.

Superhet Cireuit. BRAND NEW.,

Sjze 9 x 6 x Siin high. Tested by us ready
.C.-D.C. Mains. As {llus-
Fully tunable
with Medium and Long Wave. 12-month

| Guaranwe. Only £4.19.6. post 5/-.
frequency eontrol, medium and long hands; Separate I

l

0z 5/-[6KIG /- EABCSD a/-\m‘mz 10/-

1R5 8/« AH8G 5{- EBY1 4/« PC 10/~

185 SL0L6G B ERCA Sl PLEL 10/-

1T4 3[- 6N7M 5/-{EBCR1 8/-FL83 8/-

2X3 /-6Q7G  6/-[EBFBO 0/ PY33 13/

384 oo ioant 5/-[ECH42 9/-[PYS0 7/.

V4 7-I6V6G Y

3Q4 7-|6X 4

504  8/-6X5

5Y3 8/« 12AT7

8Z4 9/-(12AU7

SACT 4/-[)2AX7

6AMS  4/-12BH7

6AT6H B/~ 12K7

6BA6 7/-|12KR

6BE6  5/-/12Q7

6BWE  7/4(25Y5G

604 . Hf|30A " BI-|H ABRCAOIDAUGLAS 12/-

6D8  B/-dnz4  5/-HVLIA o/-UFED 9/

6G6 4[-| 5{-|KT: 98-

6HE  3/-954 2/«[KT76  8/-UY4l  7/-

635 8/- DAF96 8/-MUl4 7/-UY85 7/-

638 5/-DF94  8/-PCC84 8/-UUS  7/-

6J7G 8/~ DK96 8/-|PCKFB80 8/~ VR150 7/-

6K6  5/-DL98  8/-[PCF82 8/-/W8L 6/

NEW FAMOUS

ELECTROLYTICS MAKES

TUBULAR  TUBULAR CAN TYPES

1/350V 2/~ 50/350V 5/8(16/450V 5/

2/250V /3| 100/25V 3/- | 32/350V 4/

41450V 213|osoincy gy |47/350V 6/6

81450V 2/3 00, ;-v 100/270V 516

18/450v /.| 500/12 3/-5,000/6V 5/-

a2/450V 3f9|1000/12V  3/-|Sayso/350v 5/

25/25V 179 B84-8/450V 3/6|324 32/450V 8/-

|8+16/4507  ajp |32 +32+32/350VF/-

25/50V  2/-| 50+50/350V 7/~

50/25V 2/ |18+ 16/450V 4735, 1.190/360V 11/8

50/50V  2/-132+32/350V 4/6/ 100 +200/275V 12/8

MAINS TRANSFORMERS 200/250 v,
Postage 2/« each transformer.

STANDARD, 250-0-250, 80 mA, 6.3 v. 3.5 a.
tapped 4 v. 4 a. Rectifier.,6.3v. 1a. 5+

Ac,

2a or 49 2a. 22/8, ditto, 350-0-350 .. 29/6
MINIATURE 200 v. 20 mA, 6.3 v. 1 a.  10/8
MIDGET. 220 v. 45 mA, 6.3 v. 22 .. 158
SMALL, 220-0-220, 50 mA, 8.3 v. 2. 17/6
STD. 250-0-250, 65 mA, 6.3 v. 3.0 5. ., 176
HEATER TRANS. 6.3 v. 14 amp. 78
Ditto, tapped 1.4, 2, 3, 4, 5, 6.3 v. 8/8
Ditta, sec, 6.3 v. 4 amp. .. 10/8

GENERAL PURPOSE LOW VOLTAGE, 2 amp.

3, 4,5, 86,8 9, 10, 12, 15, 18, 24, 30 v. 22/8
AUTO TRANSFORMER. 150 w. 22/8
0, 115, 200, 230. 250 v., 500 w. 82/6
MULLARD “510” Mains transformer .. 30/-

PARMEKO MAINS TRANSFORMER. Made for
special contract. the ratings can safely

Jdoubled. Guaranteed 2 yvears. Primary 0-110-
210-230-250 v. H.T. 300-0-300 v. 50 mA. L.T.
6.3 v. 1.8 amp. Bize 4 x 3} x 3in. e

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

O0.P. TRANSFORMERS. Heavy Daty 50 mA, 4/6.
Multiratio, 7/8. Multiratio beavv duty push pull
10 w., 15/86. Miniature, 384, 5/9.

L.F. CEOKES 15/10H. 60/().: mA 5/-‘ 10H,
10/6; 10 H., 150 mA, 14/-.

85 mA.

IL.F. TRANSFORMERS 7/8 palr
465 K/ Slug Tuning Miniature Can, 2 x { x {in.
High Q and good bandwidth. Data sheets.

FULL WAVE BRIDGE SELENIUM RECTIFIER:
2, 6 or 12 v. 1} amp., 8/9; 2 a, 11/3: 4 a., 17/8.
CHARGER TRANSFORMERS. Tapped input 200/
250 v. for charging at 2, 6 or 12 v., 1§ ampa.. 15/8.
2 amps., 17/8; 4 am 22/8. Circult included.
4 AMP CAR BATTERY CHARGER with amp.

| meter leads. Fuse Case. etc., for 6 v. or 12 v., 69/9

AMMETER ¢ to 5 amp. 8/6.

B OOKS list S.AE.

40 Circult: for Germanium Diodes 3/-.
. Radio Valve Data, 6/

lllxh F'lll"llh Speaker Enclosure, 5/-,

Valve and TV Tube Equivalents, 9/6.

TV Fault Finding, 5/-.

Quatity Amplitiers. 4/6.

Radio Valve Guide. Books 1, 2, 3,

or 4. 5/- each,

Transistor Superhet Receivers, 7/6.

Practicai Radlo Inside Out, 3/8.

Master Colour Code Chart, 1/6.

Transistor Controlied \lmlols,

I’rincinies of Colour TV, 16/-.

4 TRANSISTOR PUSH-PULL AUDIO
Size3x 1! x k. AMPLIFIER

A ready built minlalure push-pull amplifier with
Dput and output transformers, 4 transistors.
Ideal for use with record players, intercorms,
BABY ALARMB, etc. Complete wlth full

A instructions and eircui
Price 47/ 6 9 v. Batt. 2/3, 2tin, Bl)eaker 18/-

C.R.T. BOOSTER TRANSFORMERS
for heater cathode short circuit, or
tubes with failing emission. Full
instructions supplied, mains input.
Type A optional 25% and 50% hoost
2v. or dv. or 6.3v, or 10.8v. or 16y,
State voltage required. PRICE 10/8.

LOUDSPEAKERS PM. 3 OHM. 24 3. din,
5in. Rola, 7in. x 4in. Rola, 15/8; 6iin, Rola,
16/8: “in. Plessey 17/6; 10 x 6in. 22/6; 10in. Rola,

30/~ 4in. Tweeter, 25/-; 1%in. R.A. 30/-.

13§ x Bin.. Double Cone E.M.1. 35/-.
STENTORIAN HF.1012. 10in. 3 to 150hms, 10 w. 87/8;
35 ohm, 7 x 4., 21/-; bin., 17/6 31in., 15/8.

BAKER SELHURST Ja
LOUDSPEAKERS

12in. Baker liw. Btalwart
3 or 15 ohms, 45-13,000
. 5 . 90/-
Stereo, Foam Bus-

\ pension, 12w, 35-16,000
eps . 56178
Standard H.D. 20w,
£8.0.0

1'5w.' 25-

.£0.10.0
20-1%,000
0 £19.12.9
5 . Auditortmn, 35 w.
Base, 20 ¢.p.s. to 12ke/s. £18 _
Detaila and Enciosures. plans 8.AF.

TWIN GANG TUNING CONDENSERS. 2as pF,
miniatore lto. X 1§in.  13in., 10/-: 500pF 8tandard
with trimmers, 9/-; midcet, 7/8; with trimmers. 9/-;
500p¥F slow motion tuning, standard or midget. 8/-.
SMALL 3 zang 500 pP, 17/-. SINGLE 365 pF. 7/8.
SINGLE 25 pF, 50 pF, 75 pF, 100 pF 160 pF, /6.
8olid dielectric 100. 300, 800 pF,

CONDENSERS. New =rtock. 0.001 mfd. 7 kV.
T.C.C., 5/8; Ditto. 20 kV, 9/8; 0.1 mid.. 7 kV, 8/6.
Tubular 500 v. 0.001 to 0.05 mfd 9d.; 0.1, ll'-‘
0.25, 1/8; 0.5/500 v., 1/9:0.1/350 v. 12.000 v
0.1/1.000 v., 1/8; 0. i mid.. 2.000 volts
CERAMIC CONDS. 500 v. 0.3 pF to 0.01 mld ad.
SILVER MICA CONDENSERS, 10% 5 pF to 500 PR,
9d.; 600 pF to 3,000 pF, 1/-. Close toierance
(+1 pF) 2.2 pF to 47 pF, 1/-. Ditto 1% to 50 pF
to 815 pF, 1/-; 1,000 pF to 5.000 pF. 1/9.

465  ke/s SIGNAL  GENERATOR
Price 15/-. Uses B.F.0. Unit, ZA 30038
ready made with valve 1S5. POCKET
SIZE 2t x 44 x lin. One resistor to
change. full Instructions supplied.
Battery 8/6 extra. 69V 11 V. Details S.A E.

WAVECHANGE SWITCHES

12in.
17.000 c.p.s.

l-zm. Bass 23w,

De Luxe

K p. 4-way 2 wafer long spindle 6/8
2 p. 2-way, or 2 p. i-way iong apindle 3/8
4 p. 2-way or 4 p. 3/8
3 pr. 4-way, or 1 p. 3/6

Wafers .a\m)-

2.
“MAKITS",
able: 1 p. 12 way, 2 p. 6 way. 3 p. 4 way,
4 p. 3 way, 6 p. 2 way, 1 wafer switch, 8/8.
2 wafer switch, 12/6; 3 waler switch, 16/-;
additional wafers up to 12, 3/8 each extra.

Wavechange

Toggle Swilches, s.p. - d.p.,
d.p.d.t., 4/-. Rotary s. p 3/8. d.p.. 4/6.

CRYSTAL MIKE INSERT, 6/6
ze lin. dia. x fIn.
ACOS MIC. 14, insert 1¢in. dia. x {in. 8/6

—\(,0\ ’l') 1 DE LUXE STICK MIKE 35/-
QUALITY ~ll(l\ MIKE. .

3163

TSL ..25/-
\alvohol(lors Pax int. oct.. 4d. EAS50,
| 64. BI2A. 1/3. Engl. and Amer. 4,
|5 and 7 pln. 1/-. MOULDED Mazda and
int. oct., 8d.: B7G, BBA. BBG. BSA. Gd.
B7G with can, 1/6. B9A with can, 1/8.
Ceramic EF50. B7G, BYSA. int. oct., 1/~
B7G. B9A cans, 1/- each.

ADASTRA 3-3 AMPLIFIER. Ready

| 1 buiit A.C. only, 200-250 v. Valves ECLH6
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 ohm
i ] Quality mains transformer. Stove
enamelled chassls size 6in. x 5in. x 3in,
Bargain Price £4.19.6. Circuit supplied,

RADI

Qur written guarantee w:th every purchase

NEW COMPONENT LIST 1

THE ORIGINAL

COMPONENT

Bus 133 or 68 pass doo
. Station Selhurst
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Volume Controis 80 .47

ABLE
linear of Log Tracke | Remi-alr apaced
Long epindles. Midget s"‘“o"d';d cl".”é
5 K ohms to 2 Mexg. 50’;‘,:: 25‘,_
1.8. 8/-; D.P., 4/6;

Bteren L/B10/8;D.P.14/8

Fringe Quality
Alr epaced
TELESCOPIC CHROME AERIJALS.
to 43in., 8/8 ea.

TRIPLEXERS Bands I. 11, IT1
COAX PLUG . 1I~ LEAD SOCKET .
PANEL SOCKETS 1/~ OUTLET BOXES

DITTO SCREENED per vd. 1/8.
WIRE-WOUND POTS. o
TV Types. All vaiues 1o lo ohm- to 25 K..
A0 K.. 50 K., 4/-.
WIRE-WOUND 4 WATTS Pots.
Valie. 50 ohrma to 50 K.. 6/6; 100 K.. 7/8.

PHILIPS TRIMMERS, 0-10 pF.. 3 0 pF. 1/-.
TRIMMERS, Ceramio. 30, 30, 70 pF. 8d.:
150 pF, 1/3: 250 pF. 1/8;
TV ete. TRIMMER. 1000 pF. with knoba, 2/-,
RESISTORS. Prelarrcd nluel.

Pre.set

Pw 44§, 4d Pl w., 8d0 Y w

Bigh Scability. ¢ v. 1 l- Preferred values
100 to 10 meg. Ditto b", 100 to 22 mer., Bd.
5 watt

WIRE-WOUND RESISTORS

COAX

n. |
6d.yd,

1/-yd.

13in. extending |
Coax Adaptor Plug, 1/6 cxtra.
1

2f-

44-

BALANCED TWIN FEEDER yd. 64; 80 or 300 ohms.

0 ohma oniy.

Wirewound Ext. Speaker Coutrol. 100 3/-. 259 8/8.
ey

Min
3/- cu.
{Carbon 30 K. to 2 meg., 3/-).
Long spindle.

¢ pF,
500 pk. 750 pk, 1/9,
10 ohms to 10 me.xl..
S

13

3/6.
| ALADDIN FORMERS and cores, 1in.. 8d.; jin., 10d.
| 0.31n. FORMERS 5937 ur 8 cens TVI or 2, jin.

“6 - 1" rrANsISTOR  RADIO
MEDIUM AND LONG WAVE RIT

First class components to make a 6
transistor 2 waveband superhet chassis
1deal lor portable or table radio.
parts including BV A trans{stors, lerrlte
aerial, with car aerial coil, printed
circuit, 81in. x 2!ln but EXCLUDING
Speaker and cabin

Speakers. 36 ohms, 7 x 4in. 21/- £4 5 o
5in.. 17/6. 3iin., 15/86. e

BULGIN PLUGS AND SOCKETS.
P74, 2-pin, 4/3: Pi3, 3-pin, 4/!!A
“DOMINA" plugs, 2/8: sockets, 2/6.
JAOKS.

pin,

aq. x 2}in. or %in. sa. X 1lin. 2/- with cores.
SLOW MOTION DRIVES. 2/3.
SOLON IRON, 25W. 200V ar 230V, 24/-.

ANTEX SUB-MIN IRON, 15w. 200 or 240 v., 20/8

BENCH STAND for ahove 12/8.

Non-reversible
194, 6-plo, 5/8.

English open clrcult, 2/6 Closed clrecuit,
4/3. Grundlig type, 3-pin, 1/3. Grundlg Jead jack. 8/6,
JACK PLUGS. English, 3/-; Screened, 4/«; Grundlig.

JASON FM TUNER COIL SET 29/-
H.F. coll. aerial coll. oscillator cotl.

8-;

25 x

o 10 ohma—10,000 ohms 21+ 11 fwo'L.f. transformers 10.7 Mcss. detoctor
EgRY 2~ || transformer, heater choke. Circuit
12.5K to 47K 10 w. 3/- book using four 6AMS, 2/6.
Complete Jason FMTI d‘l“l‘ Jason
. chassis with calibrated al, compo-
AMERICAN “S8RAND FIVE" nents and 4 valves, £€6.5.0.
PLASTIC RECORDING TAPE Model FAIT? with new shechablnet 5
S power
Double Play 7in. reel, 2.4001t. 42/- | Spare E’gl‘llgso& POWEr IpACK] £10 ol
Ain. reel, 1,20nft. 25/~ Plastic s -
Loog Play  7in. resl, 1,800ft. 35/~ mn"e‘l“ MAINS DROPPERS. Midgat adjustable allders
5iin. reel, Luoote. 23/6 | i /8 | 034 1000 " chma, 85 02, L200 ohm
Sip. reel, pOoft.  18/8 4T g; 0.15A. 1,500 ohma, 8/-: 0.1A. 2,000 ohms, §/-,
Standard  7ip. reel 1,200ft. 25/~ | 5tin. /- | | MIBE TRANSFORMER, 50-1 3/9.
5in. real. 6001, 16/~ | 7Tin. 2/8 P.v.C. Covered Wire. mngle or ptranded. 24. ¥d.
I S h > ,1or 2mm., 2d,; 4 mm., 34.; 8mm.. §d, ¥d.
GaZe 0 aBe "‘s“' Ang SPEAKER-FRET. Gold Cloth, 17 T 25in., 8/-:
Head Defluxer, 200/ 27/6. || 35in.. 10/-. Tygan, varioua colours, 52in. ‘wide lrom‘
Leaflet with full datalls. b A E. 10/- fi.; 26in. wide from 8- ft. ~8Bamples, 8.A.E, |
| Expaudod Metai, Gold, 12 x 12in.. 8/-.

CRYSTAL SET BOOKLET 1/-

CRYSTAL DIODE G.E.C., 2/-. GEX34, 4/-, OA81,3/-, |
HIGH RESISTANCE PHONES. 4,000 ohme, 15/ pr
SWITCH CLEANER. Pluid aquirt spout. 4/8 tin.

HIGH GAIN TV PRE-AMPLIFIERS
BAND I B.R.C,
Gain 18dB.

Tunable channels 1 to 5.
ECCB4 valve. Kit price 20/6 or 49/6
with power pack. Details 68d. (PCC84
valves 1{ preferred). Coils only 8/86.
BAND IIT I.T.A.—Same_prices.
Tunable channels 8 to 13. Gain 17dB.
Circuit and Cotls only. 8/6.

1/18in. iI*axolin Panels, 10 x 8!n.. 2/-.
‘\lmmlure Contact Cooled
250V 50mA, 7/8: 250V 60mA, 8/8: 25
9/6. Nelenlum  KReet., 300V- BomA
’1\ ete,
mA, 6/6: 250V, 450mA

10/~
RM4 RM5.14A100,14A116. 10/ each.FC31, 20/-

Coils Wearite “P*" . Type, 3/- each.

Osmor Midget Q" type, adi. dust core,
from 4/- each. All ranges. List §.AE.

Teletron DW.R, . and Med. T.R.F.
with reaction. 4/-, Med. wave D.R.. 3/6.
Ferrite Aerials, M., 8/9: M. and L. 12/6.
Osmor Ferrite Rod Acrials, L, and M.

for transistor circuits. 10/- each.
Ferrite Rods, 8 x tin., 3/-.
HLF, Chokes, 2/68, Osmor (}1,
T.W.F. Colls, A/HF, 7/- pair;
Repanco DRR2. 4/8. DRXI, 2
Radio serewdriver. 3in., G'I

6/9.

"l ("hherq,
V 85mA,

5/-.
ficon Suh.Min. Rectiier, 125V,

Neon Mains Tester Sceresdriver,  5/-
solder Radiograde, 4d. yvd.. ilb, §5/-.
Alumininm Cliassis, 18 s, Plain

undrilled. sides, riveted corners
lattice fixing holes, 2!in, sides. 7 x 4in,
4/6:9 x Tin., 5/9; 11 x Tin., 6/9: 13 x Hu..
8/6: 14 x:11in.. 10/6: 16 x 14in, 12/6:
Alvwinium Paneis, 18 s.w.g., 12 x 12in.
4/8: 14 x 9in.. 4/-: 12 x Bin.. 3/-; 10 x Tin.,
2/3: 8 x 8in., 2/-.

HAX. 3=

MONARCH RECORD PLAYER

Kit with ready built amplifier, speaker

and cabinet. £| I . I0.0

carr. and ins, 5/.

oo Brileawy Soasoash

"Mananch

Weids Roves Lopasd dwisaben por

Collarodeluxeauto- player kit

£11 19 6 Carr. and ins. §/-
Vo detail S.A.E.
COLLARO QUALITY AUTO-
CHANGER, 4-speed, with pilug-in
Xtal head. Ready built 3 watt

amplifier. Londspeaker and contem-
porary stvied Portabie Player Case,
All itemis gunaranteed (o tit together
perfectly, can be assemhled in thirty
mimites, full instruetions auppllpd

4 Speed Autoehanger. B.S.R., U.A14 £8.15.0

B.5.R., U.A.12 Stereo/Mono .. .. #7100
Garrard Autoslim Changer . .. 26178
Garrard AT6 stereo/Mono . .. £11.10,0
4 SPEED SINGLE PLAYERS:
E.M.I. with auto stop B £5.15.0
E.M.I. with separate pick-up £3.7.6
£5,10,0; 4HP,

Garrard SRP10, 118.10.0

Repl: t sapphire stylil available from 5/3

Al
ete
n

leading makes,
line output (ransformers,
A. valves (et
s send S\

. for quotation.

RADIO AND TELEVISION SPARES
volume controls,
ere..
ent and obsulete

WEYRAD
COILS AND TRANSEORVERS FOR

TR ANS| OR

HETS Wit I'Rl‘\Tl'D I"IRCUIT

AND FERRITE ROD AERIAL
Long and Madium Wave Aerial—RA2W
On 6in. rod, 208pF tLuning, with car
aerial coupling coil 2/8
Osc. Coii P50/1AC. 178pF tuning. 514
1st and 2nd [.F.Trans.—P50/2CC. 470ke/s
11/16in. dia. by iin 7 each
3rd I.F, Trans.—P30/3CC.
Spare Cores
Driver Transformer—LFDT4.
Wavechange Slide Switch. - 3/6
Printed Circuit—PCAl. Size 2 x 8iin.
Ready drilled. and printed. 9/6
Volume Control, 5K-DP. 4/8
35 ohm Speakers, 3tin., 15/6: 5in., 17/6;
7 x_4in.. 21/-

/.
B4, each
8/8

24 Fixed Resistors. 10/8
16 Fixed Condensers. 21/-
Tuning Gang with trimmers. 0/6
6 Mullard Transistors and diode. 42/6
Constructor's Booklet. 2/-

\V MULIL \I(ll Il‘ \\\l\"l“\
OC 8/-. 0C72 7/6. O 18. OC81 7/6.
0C44 8/9. 0C45 8/6. 0C171 10/6. Al‘ 1179/6
Suh Alinatiee Condensers, Fn
40v. 1/3.1,2.4, 8162;3’);0100m
15 volt 2/6 ea, Transistor Holders 1/8

®H.B.C. Pocket 2 ‘Fransistor. MW,

and LW, Radio Kit, 22/6.

‘Miniature earpiece. 3/6. Batt. 2/3.
Circuit details, etc. S.A.KE.

COMPONENT SHOP

SPECIALISTS

PP charge 1/~ €.0.D.

/- extra.

337 WHITEHORSE ROAD

WEST CROYDON

Telephone: THO 1665

and erira pestage wo C.0O.N.),

(Erpori weleame. Send vapittanrce

|
\
‘

Replacement Xials from 15/-; Stereo rom 31/8,
RECORD PLAYER CABINETS 70/~
Two-tone handsome rexine covered, sixs I8 1 14
2 8. all accessories, baffle. iret and mounting
board 14in. x 13in. Space for amplifiar, speaker
and all modern Autochanzers or single players,
etc. Mounting board will be out, tree ot charge!
for any modern record player.

RECORD PLAYER AMPLIFIER. 85/a
%.valve 3w. A.C. smplifier and 8iin. apeaker
all ready mountsd on bafte, 12in. x 7in., 3in.
deep, Wired and tested ready for mnse with
above cabinet.

SINGLE PLAYER KITS
£7.19.6 post 5-.

With ready-built, 2 stage. 3 watts out-
put amplifier. High flux 5in. speaker.
Handsome portable case 13 x 10t x 74in,

Collaro 4-speed junior motor. LP/Std.
xtal plek-ub for 7, 10, and 12in.
records.

CABY MULTIMETER
Moving-coil Model M.I, 54/-
‘weasuresDC or AC.6v., 30v,10v.,
600

1200 v. D.C. 90 mA, 300 mA.
Ohms 0-100K. Leaflet S.A.E.

ARDENTE  I'ransistor  Transformers

Type D3033, 7.3 CT; Push-Pull to 3 ohms
lor OC72, etc., 1 x ! x iin

Type D3034 l 75 lCT Push-Pull Driver
for OCT2, ete.. 1 x 1 X 4in 8/8

’I‘yLe D"!O.)G 115
Ci2.etc.. 1 x § x !
e D167, 18.2 :
2.etc., i x ) xiin

Type D239, 4.5 :1 Dmver Transformer, 10/-

Type D240, 8.5 : 1 Driver Transformer, 10/-

ARDENTE TRANSISTOR CONTROLS

5K or IMa switched. dia. 09in. §/3
Type VC1760, 5K with switch, dia. 0.7{n.,10/6
Deaf atd earpiece xtal or magnetic., 7/8

1 Outpuc to 3 ohms for
9/6

l Oucpuc to 3 ohms for
12/-
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of UNDERSTANDING
Radio - Television - Electronics

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

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

Radiostructor—an organisation specialising in electronic training systems offers a new self-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, performinga wholeseriesof interesting and instructive experiments—with nocomplicated mathematics'
Instructional manuals employ the latest techniques for showing the full story of electronics in a practical and
interesting way—in fact—you really have fun whils! learning! Post the coupon below, now, for full details,—

RADIOSTRUGTOR 0ST NOW

I To RADIOSTRUCTOR (Dept. G28) I
I READING, BERKS. ]
I
i Please send brochure, without obligation, to:— :
LEADS THE WORLD [ '
I
s I Addr ; I
: 6/63 |
IN ELECTRONICS TRAINING Ty
= . - I {We do not employ representatives) I
U e
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Editorial and Advertisement
ffices:

PRACTICAL WIRELESS

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

© George Led., 1963

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

lnland -~ - - - £1.9.0 per annum
Abroad -~ - = - £1.7.6 per annum
Canada - = - £1.5:0 per annum
Con lents
A R ppcx
Page
Editorial . 117
Round the World ofWureless 118
The P.W. Spinette .. 120
Battery Economy 123
IBMc(s Converter 126
An Electronic Timar 128
The P.W. Celeste 133
Double Conversion Communi
ations Receiver sen 139
On Your Wavelength . . 143
Concrete Loudlpeaker enclo-
sure - 2 L. 144
Semiconductors ... 147
Morse Practice Oscillator 150
Transmitting and Receiving
Aerials . 153
Geiger Counter Dlgltal Regaster 158
Miniature Amplifiers ... 169
Baby Alarm - 173
Books Reviewed ... . 174
Trade News e, 177
Letters to the Editor ... 181
Club News . 182
The Editor will be pleased to consider
articles of u practical nature. Suci

articles should be writlen on one slde
of the paper on'y, and should contain
the name and address of the sender.
Whilst the Editor does not hoid himself
responsible  for manuscripts. every
efort will be made to return them if u
stamped and uddressed envelope s
enclosed. All correspondence intended
for the Editor should be addressed.
The  Ediler., PRACTICAL. M IRELESS,
George MNewnes, Lid., Tower IHouse,
Southampton Street, London. W.C2.
Owing to the rapid progress in the
designs of uwireless appuratus and (o
our efforls lo leep readers in louch
with the latest developments. we give
ne warranty thal apparalus descrived
n our columns is not the subject of
letters patent.

Copuright in  all  drawings,
graphs  and  articles
PRACTICAL WineLEsS  is  specifically
reserved throughout the  countries
signatory to (he HBerne Conventlon and
the U.S.A. Reproduclions or imitations
of any of these are thercfore eipressly

pholo-
published in

forbidden. RACTICAL WIRELESS
incorporaies ‘‘Amatenr Wireless'
SHIITRNERnnEn sz
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The Transistor Revolution

HE radio hobbyist nced never be lost for something to do.

Whether he builds portable radios or elaborate com-

munications receivers, matchbox-size amplifiers or high
powered hi-fi set-ups, transmitters, test gear or clectronic
devices.

In any of these spheres of activily lies scope for experiment
and improvement, due to the development of new and better
components, circuitry, ideas and even new .mpllcauons by the
research laboratories of the industry. In fact, it is sometimes
difficult to keep up-to-date on what is new.

One major development in recent years was. of course. the
reappearance of the semiconductor device in the guise of the
transistor. At tirst, many people were highly sccpucal about the
transistor, considering it an interesting, but limited, innovation.

And for a while it did appear that so far as the radio amateur
was concerned the new device was indeed strictly limited, being
suitable only for pocket portables and similar pieces of equip~
ment where the criterion was simply that of miniaturisation.

The transistor had two big limitations—the limitation of
power output obtainable and the limitation of frequency range.

Thus, for a long time, transistors were used only in small,
low-output, portables capable of receiving long and medium
waves,

But things moved on. The laboratories produced bigger and
better transistors; types that could operate on the short wave
bands and, later, types suitable for use in v.h.f. receivers. And
all the time the power ratings were pushed up.

Even so, there were many applications where a transistor was
incapable of doing the work of a valve. But now comes a new
generation of transistors. These are capable of large audio
power outputs and, as they operate at higher voltages (up to
50V), conventional (stabilised) power supplies are used.

A few weeks ago, Mullard Ltd. staged an enlightening demon-
stration. Four unclassified stereo amplifiers were switched in
turn to reproduce extracts [rom carefully chosen musical test
pieces. The audience, comprising members ol the technical
press, individually awarded marks to each amplifier.

Although it was sometimes difficult to differentiate aurally,
the results of this informal experiment showed that two of the
amplifiers ran neck and neck for honours. The actual “*winner”
was then revealed as a 10+ 10W transistor design, The runner-up
was a conventional valve counterpart!

This would have scemed impossible, or at least unlikely, a
few years ago. And whatever reservations may have once
existed, the semiconductor now looks all set to win its battle not
only for recognition but for supremacy.
e e e G AT T

Qur next issue dated July will be published on June 7th

www americanradiohistorv com


www.americanradiohistory.com

118

NEWS AT HOME
AND ABROAD

New Transmitting
Station in Bahrain

AMALA, on the Persian Gulf
island of Bahrain, is now the
site of the most advanced trans-
mitting station in the whole of
the Cable and Wireless Limited
organisation.
The station, which is equipped
with Marconi transmitters, has
.taken over the Bahrain-London
radio-telephone/telegraph services
and provision has been made for
the introduction of the Aden

wireless telegraphy circuit.

Below: One of the Marconi HS3I
transmitters recently delivered to
Bahrain.

PRACTICAL WIRELESS

JUNE, 1963

Minister Sees “‘Cordless” Exchange

THE Rt. Hon. Ernest Marples, Minister of Transport, recently

inspected a cordless telephone exchange which has been
installed in the new head office of Manchester Corporation
Transport.

On this exchange (which was supplied by Standard Telephones
and Cables Limited) the “ switchboard operators™ are all skilled
traffic control engineers who are, under this system, in direct
charge of the hour-by-hour running of Manchester’s fleet of over
1,400 buses and trolley buses.

Besides the parent exchange in the new offices at Hyde Road.
STC has also supplied three unattended satellite exchanges each
of which meets the needs of two garages. Special arrangements

prevent internal calls between garages and headquarters from
hindering important incoming calls which may involve emergency
action.

The New STC switchboard at Manchester Corporation Transport H.Q.

Equipment for H.M. Forces on Exhibition

AS part of the Government stand at the Radio and Electronic
“* Equipment Exhibition, to be held at Olympia from the 2ist
to 24th May, the Ministry of Aviation will be showing how
electronic equipment is designed and manufactured for use by
H.M. Forces.

The exhibition will also provide a glimpse into the future of
electronic equipment operating under the severe environmental con-
ditions which apply in the case of airborne and space research
operations and which can bc expected to become more rigorous.
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RADAR SPEED CHECK ON SHOW

AT

the APEIX ’63 Exhibition held recently at the University of
London School of Pharmacy, the Marconi Company exhibited

their portable® electronic traffic analyser, known as “ PETA ”,
PETA utilises the Doppler effect of frequency change in electro-

magnetic waves reflected from
moving objects. A narrow beam
of high-frequency radio energy is
directed across the road at an
angle, and in such a way that a
vehicle entering the beam will
cause some of the energy to be
reflected back- to the PETA

¢ uerial. This reflected energy will

have suffered a change In fre-
quency proportional to the speed
of the vehicle, and by comparing
the frequency of the transmitted
signal with that of the reflected
energy, a direct reading of miles-
per-hour may be displayed on a
suitably calibrated meter.

A police officer using Marconi PETA
equipment.

Microwave Network for Spain

)IICROWAVE radio link

equipment,

worth more than

£1,750.000, has been ordered by the Compania Telefonica
Nacional de Espana from Standard Telephones and Cables Limited
of London and its associated Company in Spain.
This equipment will provide large numbers of long distance tele-
phone circuitd over a 1.150 mile network extending to Sevilla on
the southern tip of Spain, to Bilbao in the north, Valencia on

the eastern coast and Coruna in
the north-west.

The microwave system linking
Sevilla with Leon, a route dis-
tance of some 385 miles, will be
supplied and installed by STC.
On the other routes, the equip-
ment will be assembled from STC
components and installed by
Standard Electrica, S.A,, an STC
associate Company.

Right: This map shows the various
routes in the microwave link system
of Spain,

SPAIN ORDERS

TAPE EQUIPMENT

"PHE Spanish National Broad-

cast and Television Company
of Mudrid has placed a sub-
stantial contract for professional
tape recording equipment with
EMI Electronics [.td. The con-
tract was secured by Iberavia
Limitada., EMI's Spanish agents,
and includes the supply of two
EMI TR90 studio tape recorder
consoles and four TRY0 replay
machines.

- LA CORUNA

SEVILLA
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New V.H.F. Aerial
at Kinlochleven

'l‘HE BBC’s new v.h.f. sound

and television broadcasting
station to serve Kinlochleven,
Argyllshire, was brought inio
service on 8th April.

The television programmes are
transmitted on Channel 1 and the
v.h.f. sound programmes on the
following frequencies: Scottish
Home Service 94-1Mc/s; Light
Programme 89-7Mc/s and Third
Programme/Network Three
91-9Mc/s. The v.h.f. transmis-
sions are horizontally polarised,
thus requiring horizontally
mounted receiving aerials.

Equipment
Manufacturers reach
Agreement

';l‘HE Rank Organisation anil

the Westrex Company Ltd,,
a Division of Litton Industrigs
Inc., have announced that they
have reached agreement under
which the Rank Kalee Division
of the Rank Organisation will he
granted the sole agency for the
United Kingdom and many
territories overseas. for the sale of
sound recording and reproducing
equipment  manufactured by
Westrex.

BiLRAO
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A BATTERY-OPERATED

reproducer, with a two-speed turntable unit,

and it has 2 maximum output approaching
1W. Both motor and amplifier are driven from a
single 9V battery, and a fairly large oval loud-
speaker in incorporated.

The case is of the usual record-player type, with
closing lid, and has a drawer as storage space for
a number of records. Ready-sawn wooden parts
are available for the case, so that construction of
this item is very much simplificd.

The Circuit

The amplifier circuit is shown in Fig. 1 on the
blueprint presented free with this issue, and has
four transistors, these being employed as amplifier,
driver, and push-pull output stage. The quiescent
(no signal) current consumption of this circuit is
about 6mA. With moderate to average volume,
the consumption is some 20-30mA, rising to 80mA
or so on peaks with loud volume. As is usual with
this kind of circuit. current taken from the battery
depends cn the setting of the volume control. The
motor consumption is steady at approximately
20mA.

R1 is used to obtain a high impedance input for
the pick-up, and VR1 is the volume control. Trl
is a high gain, low noise amplifier stage. Tr2 is the
driver, and Tr3 and Tr4 the output pair. Negative
feedback is applied via R13 from the output trans-
former secondary to the collector of Trl.

The on-off switch S1 is incorporated in the turn-
table unit, and controls both motor and amplifier.
The pick-up arm is moved outwards to switch on.
Switching off is automatic when the pick-up enters
the run-in groove at the centre of a record.

THIS is a four-transistor self-contained record

PORTABLE RECORD PLAYER

by K. L. Surrey

The PW.

/o[nel[e

Amplifier Panel

All the amplifier components are mounted on a
piece of tkin., or similar, paxolin sheet, about 5}in.
x 4in. This sheet is shown actual size in Fig. 5
with all holes indicated. If the paxolin is placed
behind Fig. 5, the positions of holes can be marked
by means of a sharp pointed tool.

All the small holes can then be made with a
Yein. or similar drill. Six holes are large enough to
clear 6B.A. bolts, as indicated. Four of these holes
are used to secure the transistor heat sink plates.
The remaining two are for wood screws to secure
the amplifier in the case.

Two small slots take the lugs of the output trans-
former T2. These slots can be made by drilling
three or four v%in. holes close together. Fragments
of paxolin can be clearcd from all holes with a
larger drill. :

Heat Sinks

The two heat sink plates are of 16s.w.g. alumin-
ium, approximately 3in. x 1iin. (see Fig. 6). A
flange about }in. to 3in. wide is bent along-each
plate, and drilled to match the holes in the paxolin.
Each plate is held with two 1in. 6B.A. bolts. The
transistor clips are placed so that they.occupy the
positions shown in Fig. 2, and they are tightly
bolted to the plates.

the components shown in Fig 2
can then be mounted. The wire
ends of resistors .and capacitors should
not be bent sharply at right angles
near the component, or
they may be weakened Aluminium
unnecessarily. The resistors may sheet

be inserted either way round,
each being checked to see that it
has the correct value. All capa-
citors except C7 are electrolytics -
and must therefore be connected
in the correct polarity shown in
Fig. 2.

The transistors are positioned
so that there is at least iin. of
free lead between the transistor
and paXolin. If desired, thin
sleeving can be placed on the

hea$ };:/

Tinplate clip
securing
transistor

Fig. 6: The heat sink, as used for
Tr3 and Tr4.

www americanradiohistorv com


www.americanradiohistory.com

JUNE, .1963.

transistor leads. Failing this, a final check should be
made, after wiring up, to ensure that the
transistor leads are clear of each other. Emitter,
base, and collector leads pass through the appro-
priate holes. as indicated by e, b and c.

T1 is so positioned that the coloured leads emerge
as in Fig. 2. T2 is located with the two secondary
leads near the panel edge; the centre tap of the
primary is connected to the negative line. One
outer primary lead goes to the collector of Tr3 and
the other primary lead similarly provides the
connecting point for the collector of Tr4.

T1 is held to the panel by its wire ends, while T2
is secured in position by twisting the lugs.

When all components have been placed as in
Fig. 2. a final check of resistor values may be
worth while.

Amplifier Wiring

All wiring is on the near side
of the paxolin panel, as shown
in Fig. 3. A simple procedure,
which will help avoid errors and
assure that no wire is overlooked.
is to mark each lead on the
diagram as it is fitted.

Thin tinned copper wire such
as 26s.w.g. is convenient for the
amplifier and, Imm sleeving
should be placed over all con-
nections. The wire ends of
resistors and other components
are clipped off as required.
Transistor leads should not be
cut down unnecessarily, and
joints should be soldered quickly.
the iron being removed im-
mediately the joint is made. If all
leads are clean and bright, and a
good cored-solder is used. with an
iron which has been allowed to
reach its proper working tem-
perature, all joints should be
satisfactory. If prior experience
has not been gained, it is as well
to leave the transistor leads until
last.

Temporarily leave the
secondary leads of T2 fairly long.
and omit the connection from the
secondary to Ri3. Wire one lug ,%
to the positive line, to earth the
transformer core.

Motor and Switch Leads

Two of the holes, marked X in Fig. 5, are not
used for components, but provide anchor points
for the motor and switch lead. and outer braid-
ing of the screened lead to the volume control. A
loop of connecting wire can be passed through
these holes, and the leads mentioned may be
soldered on at either side of the panel.

Two pieces of thin flex, twisted together. are
soldered to the secondary connecting points of T2.
These will be taken to the loudspeaker.

Two further flexible leads, for motor and switch,
and motor and battery necative, as in Fig. 3, are
also soldered on. These will go to the turntable unit.

An insulated, screened lead about 9in. long is

Mg
M%Q%%mmam

The lid under construction, with the motor deck and partially assembled case
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prepared, and its centre conductor is soldered to
the positive tag of Cl. The braiding is taken to
X (positive line). The other end of this screened
lead may be soldered to the volume control VRI,
as shown in Fig. 4.

The underside of the turntable unit is shown in
Fig. 4 (not to scale). Battery positive and negative
leads should be fitted with battery clips, and
polarity must be correct. Interconnection between
turntable unit and amplifier is left until the unit
has been fitted to the motorboard. The screened
pick-up lead will be connected to R1 and VRI.
Positive and negative wires from the amplifier are
connected to the motor as in Fig. 4. 1t will be
seen that the positive circuit to both the motor and
the amplifier is completed through the switch SL,

Initial Tests

The amplifier is first tested with no connection
between R13 and T2, as described. If results are
satisfactory, connect R13 as shown in Fig. 3. If
this causes a reduction in volume (but improves
quality) the connection is permanent. But if oscil-
lation begins, switch off at once, and reverse the
leads from the secondary of T2.

Assembling the Case

The cabinet is made from a complete kit which
includes covering fabric and building instructions,
the wooden parts are held together with a quick=
hardening adhesive. Any good quality adhesive of
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this type, and intended for wood, will be satis-
factory, if used as the maker directs.

The lid is made from a piece of %in. three-ply
1lin. x 1lin., with in. tive-ply sides I§in. deep.
The lid sides consist of two pieces 10{in. x 13in. x
2in., and two pieces 11in. x 13in. x §in., shapcd to
form a corner joint. These pieces can be held
firmly together by tying strong string round the
whole, and pushing wooden blocks towards the
corners to increase tcnsion. These parts are
assembled with the lid top on a flat surface, and
weighted down until the adhesive is hard.

E’-’a‘—.u« v -“QN
The case assembled, ready for its covering.

The case has two sides 11in. x 44in, x jin,, five-
ply, grooved to take the false bottom, which is
104in. x 10%in. x +%in. three-ply. The front is
10&in. x 33in. x 3in,, five-ply, and the false bottom
rests flush with this. The back is 10+%in. x 4}in. x
¢in., five-ply, and the bottom is +%in, three-ply 11in.
x 11in. These parts are fitted together in the same
way as already described for the lid.

Two pieces 3%in. x 4in. x }in. are glued to
form a recess for the battery. Four angle pieces
3&in. x Hin. x Zin. are glued in
the corners, inside. A similar
piece is glued vertically near the
battery space. The motorboard
rests upon these five members.

The drawer front is 103in. x
4in. x #in, five-ply, and s
attached to the drawer bottom,
which is hardboard, 10#in. x
104in. A countersunk 2B.A. bolt
4in. long is inserted centrally in
the drawer bottom, projecting
upwards to receive records.

The motorboard is 10%in. x
10%in. x Y%in,, three-ply, with a
corner 3iin. x 3%tin. removed
to form the battery cover.
The motorboard has an
aperture large  enough to
receive the turntable unit, and a
shaped cut-out for the loud-
speaker. A {in. hole is required
for the volume control.

When all glued joints are
completely hard, the case should
be smoothed at corners and other
joints, using glasspaper held oa
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a flat piece of wood. All dust must be cleaned
away before covering the case.

Covering the Case

The author used a white and grey plasfic
material to cover the lid of the case, a piece 20in.
x 20in. being requircd. The lid is placed centrally
on this, and the material is cut so that a piece 11in.
X 4}in. can be folded inwards, being mitred at the
corners. Thcy also cover the insides of the side
members, remaining material being turned over
to the lid top inside. A piece of the same material
104in. x 104in. covers the inside of the lid.

The case i1s covered in the same way, except that
the material is only turned down the sides for
about lin. to 14in. or so. In the author’'s model,
grey and blue material was uscd. The material is
24in. x 24in. to allow the case to be covered with
a single piece.

At the drawer opening, the material is carefully
cut with a razor blade or sharp knife. and turned
in. A little spare material is used to cover the
drawer front. A small eye is screwed into the
centre of the drawer front, and a hook to engage it
is pivoted to the case by means of a §in, screw.

The hinges keep the lid in an open position, and
each is secured with four 4in. round-headed screws.
Each of the two catches is also held with four
4in. countersunk-headed screws. Four small feet
are attached to the case bottom, using small screws.

The carrying handle is placed 14in. from the lip
of the case (centrally, if case is closed) and is held
with 4B.A. nuts on the inside.

A piece of material 12in, x 12in. is used to cover
the motorboard. and is cut to clear the turntable
unit opening. The material is carcfully cut round
the loudspeaker aperture, and a narrow strip of
matching material is fixed to cover the edge of the

—continued on page 157

Showing the motor board supports and the battery position.

B 1
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INCREASING THE LIFE
OF TRANSISTOR SET
BATTERIES

ERSONAL portables use small batteries which
can only have a reasonable life when condi-
tions are such that the receiver draws only

moderate current. With many receivers battery life
is unnecessarily short, and the defect causing this
may also introduce other troubles, such as high
background noise, or lack of sensitivity.

The working life of the battery depends on the
type of receiver, and usual volume required, but
the average 6 or 7-transistor superhet should run
for 25-75 hours, using a miniature battery. With
larger receivers using non-miniature batteries, a
life of some 100-200 hours or more is to be
expected.

Battery economy is particularly worth while
with a pocket receiver in frequent use. The con-
sumption of 5-transistor t.r.f. sets will generally be
much the same as with a superhet. Excessive cur-
rent drain can very easily arise from incorrect
resistor values. If a battery only lasts a few hours,
a fault of this kind should certainly be sought,
while if battery life has appeared to be satisfactory,
it may still be possible to increase it considerably.
Faults causing high battery drain are most likely
in the audio section, but it is worth giving early
stages a check.

Mixer and I.F.

Typical mixer and i.f. stages are shown in Fig. 1.
A meter inserted in series with R12 should not be
expected to read much more than 4mA, of which
a little under 1mA will be taken by the potential
dividers R1 and R2, R4, R5, and R13, and R8 and
RY.

If current is high, check each stage by inserting
the meter at points 1, 2 and 3. If any transistor
draws excess current. its base voltage is probably
too negative. With Trl, this arises because R1 is
too low in value, and R2 too high. Similarly, with
TR2 (R4 and RS5) and TR3 (R8 and RY).

By F. G. Rayer

If 209% tolerance resistors are fitted, base
voltages, as measured at points 4 and 35, for
example, may differ considerably. Even with 10%
tolerance resistors, an unlucky combination of
values may cause quite an error in base voltage.

If a high resistance voltmeter is connected from
point 4 to battery positive line, point 4 should
become more positive when a local station is tuned
in. If not, the diode may be wired wrongly. An
unnecessarily high current in Trl can cause noise.
Current may be very low—e.g., an emitter current
of 0-25-0-3mA, for OC44.

Emitter resistors R3, R7 and R11 should be
checked, if necessary. Low values should increase
current, because the emitter-base voltage is quite
critical. If emitter resistors are reasonably near
the marked values, the current in Trl can be
reduced by increasing the value of R1, or reducing
the value of R2. A simple means of checking is
to shunt another resistor across R2. Or a variable
resistor may be added between R1 and negative
line, and a fixed resistor substituted after finding
the best value.

In the same way, the value of R4 or R8 may be
increased (or R9 may be reduced). Optimum values
will result in low consumption, good amplification,
and freedom from noise in these stages.

Driver

TR4 is the driver, in Fig. 2, and the collector
current, as measured at point 6, should not exceed
1-5mA (OC71 or similar transistor), and may be
1mA or less. If the current is high, R17 should be
checked. If this is correct, R15 may be rather low
in value, or R16 rather high.

The base voltage must not be made too positive,
in an attempt to reduce current further, or distor-
tion will result. It may also be worth checking
R12. The typical 4702 may be increased to 6803
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Fig. I: The mixer and i.f. stages of a typical transistor receiver. The circled figures indicate test points referred

to in the text.

in many sets. for maximum economy. In simplified
receivers. R17 and C12 may be omitted. if so. the
stage should give better results if these components
are added, R15 and R16 being of recommended
value.

Push-Pull Output

A push-pull output circuit (Fig. 2) is often
employed, and wrong operation of this stage is a
very frequent cause of short battery life. For OC72
and similar transistors. the combined ‘collector
current (point 7). may be only

Reliable transistors obtained as a matched pair
will be satisfactory for Tr5 and Tr6. But surplus
transistors, or two transistors obtained separately,
may be poorly matched and proper working of the
stage at low currents. may be impossible, thou~h
results may be reasonably good at higher current
values.

If consumption of the stage is too great, R18 is
increased, or R19 reduced. This can be done to
reduce the no-signal or low volume current with-
out causing distortion. Normally. a current over
3-4mA should not be wanted, with no signal, and
good volume obtained with current peaking up to
20mA on loud passages. With this type of output
stage, current consumption increases as volume is

2mA with no signal. But if Ri8
is too low in value. or R19 too
high, point 10 is too negative.

With no signal, the current at
point 8 should be approximately
the same as that at point 9. With
point 10 made slightly more
negative. both currents (points 8
and 9) should increase by roughly
the same amount. If not, the
transistors are not matched. For
this test, a variable resistor may
be temporarily shunted across
R18. care being taken not to
make point 10 too negative.
which could cause a very heavy
current.

Fig. 2: A push-pull output stage.

VYWYV 9 l

R12 s
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raised. But if point 10 is too negative, current will
be high, even with low volume, or no signal.

R20 tends to limit peak current. This can be
observed by inserting the meter at point 7, and
varying the value of R20, with the set operating at
good volume. Sensitivity in the stage is high, with
R20 omitted or of low value, but peak current is
then also high, so R20 is generally desirable. By
increasing the value of R20 the emitters become
more negative, so R18 or R19 may also need sub-
sequent modification in value. R20 is about 4-70
when using OC72’s.

With larger transistors current peaks may rise
to S0mA or more at maximum volume and this is
excessive for miniature batteries.

Single Ended Push-Pull

A circuit of this kind is shown in Fig. 3. Com-
ponents in the driver stage may be the same as in
Fig. 2, or R17 may be higher, with reduction in
output from Tr4. Each of the output transistors
Tr5 and Tr6 receives half the battery voltage. A
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previously indicated—base voltage being too
negative, due to unsuitable resistor values. If the
speaker is connected as shown by the dotted line,
meters at 8 and 9 will show the collector currents
of Tr5 and Tr6, which should be approximately
equal. ’

A six-transistor superhet using this output stage
should be expected to draw about 7-8mA with no
signal, rising to 15mA with reasonable volume. It
is thus a useful circuit for an economical portable.

Other Points

Some receivers have a single transistor as a
Class A output stage. Here, the current is fairly
large (perhaps 20mA or more) even with no signal,
or at low volume. This is unavoidable if reasonable
loudspeaker volume is to be obtained.

If the receiver is home constructed, and space is
available, the single output transistor could
profitably be replaced by a push-pull stage, such
as in Fig. 2 or Fig. 3, giving a larger output and
reducing current drain.

In some receivers, the d.c.
resistance of each half of the

- -9V secondary of the driver trans;
.-» | former T1 is used instead ©
To R18 1 ci3 resistor R19 in Fig. 2, and
R13 T. resistors replacing R18 are wired
PRt =
H Battery
centré
ars S tap
R14 5\
R19 Reo i c14
L i1 Fig. 3: The circuitry of a single ended
1 | push-pull output stage of a typical
R21 é LS transistor receiver.
: ——
Tré
from base to negative line. These
R22 R23 resistors may have to be
relatively low in value, resulting
+ in a current drain of several milli-

75Q or similar loudspeaker is used. Output is
lower than with Fig. 2, but very economical work-
ing is possible, and the losses associated with the
output transformer are avoided, so good volume
may be obtained. -

Point 7 may be regarded as the positive line for
Tr5. R20 is the emitter resistor, and R18 and R19
the base bias potential divider. Tr6 is a duplication
of Tr5, except that point 7 is the negative line for
this transistor. The circuit may operate from a 9V
supply as shown Cl4, being 100pF, or two 4-5V
batteries may be employed in series. with the loud-
speaker going from point 7 to the battery centre-
tap thus made available.

For OC72’s, R18 and R21 may be 2-7k, and
R19 and R22 may be 1002, 5% tolerance. R20
and R23 may be 5-6Q.

Excess current can arise

from the reasons

Such circuits can fre-

amperes.
changed to agree

quently be
with Fig. 2 or Fig. 3. ]

Similarly, low value R18 and R19 will consume
several milliamperes. Large power transistors are
not wise for Tr5 and Tr6 when a miniature battery
is to be used. .

No current whatever should be drawn from the
battery when the set is switched off, otherwise
wiring is probably incorrect. A final test may
include capacitors in parallel with the supply (such
as C10 and C13). The leakage current of these
should be small.

Most of the points described also apply to
larger portables, except that a few extra milli-
amperes current consumption will be of no
importance, because of the larger capacity of the
battery. But even receivers of this kind should not
be expected to draw more than 9-12mA, with no
signal, rising to 25-35mA with good volume. i}

www americanradiohistorv.com


www.americanradiohistory.com

126 PRACTICAL WIRELESS

Modifying the RF26 unit
By P. J. McGoldrick

ANY short-wave listeners on the amateur
bands have receivers which are surplus equip-
ment and only offer satisfactory reception to

about 15Mc/s, either due to lack of sensitivity, or
to their limited range. This means that for recep-
tion of the 21 and 28Mc/s amateur bands a front-
end converter is needed.

Converter Action

A converter for this purpose usually follows the
pattern shown in Fig. 1. If the receiver being used
has satisfactory receiving characteristics at about
7Mc/s, the oscillator frequency for the 28Mc/s
band can be either:

28 +6:9Mc/s or 28—6-9Mc/s
(6:9Mc/s is a quiet zone for reception).

As 21-1Mc/s is a less difficult frequency to
generate, it is the obvious choice.

This oscillator is mixed with the already ampli-
fied signal at 28Mc/s to produce the 6:9Mc/s out-
put at which the receiver is tuned.

Use of Surplus RF26 Unit

There is still on the market a surplus r.f. unit,
Type 26, which sells for about 30s. This unit has
the line-up of r.f. amplifier, mixer and h.f. oscil-
lator described as being essential for a converter,
but in its original form it covers frequencies much
higher than those required (i.e. 50-60Mc/s).

The valve line-up of this unit is -
EF54 (r.f. amplifier). EF54 (mixer)

JUNE, 1963

Power Supply

When the coil changes have been made, the
power supply and the output lead to the receiver
are connected to the Jones socket (Fig. 3). The
aerial input is also connected, at the front panel,
to the coaxial socket fitted originally.

The power supply required is 250-300V d.c. at
about 30mA and 63V ac. at about 1A for the
heaters. This can usually be obtained from the
receiver, so no separate power supply should be
necessary. However, in case such requirements
cannot be met by the receiver a suitable power
supply is detailed (in Fig. 6).

The output lead should be coaxial cable, so that
no pick-up at 6:9Mc/s occurs. The shielding of this
cable should, of course, be earthed at both ends.

Mixer
28 amF;l;i?fier 28-211Mck &gMg/jtput
Mc/s =69Mc/s -
receivey
211 Mess

Fig. 1: Usual form of H.F,
“front-end” converter oscillator
with a variable oscillator.

TABLE |

L1, L2 and L3 are wound on {in. ebonite formers with
14 threads per inch, and which are |3in. long, using
I18s.w.g. wire.

! approx.

( length of copper wire inductance
Lt | 26%in. or 66Ecm | 0-54uH
L2 26;in. or é6icm 0-54uH
L3 | 204in. or 5licm 0-41uH

Aerial trim;

and ECS2 (oscillator) all using
BY9G valve bases. The EC52 is an
exceptionally good glass envelope
triode which is eflicient up to
some 300Mc/s. The EFS54 used is
akin to the famous EF50 valve.
The two controls on the front
panel of the unit are the main
tuning control, employing a three-
gang variable capacitor with a

Muirhead slow motion dial. and
a small aerial trimmer control.

Modifications

The modifications needed are extremely simple
#nd serve only to change the frequencies involved.

From the underside (Fig. 2), the three coils which
require rewinding can be seen. These are L1
(directly in front of the first EF54). 1.2 (in front of
the second EF54) and L3 (to the right of the EC52).

The new coils can be made from the details
given in Table 1.

The replacement of the old coils is achieved by
wnsoldering them and inserting the new ones.

Main tuning dial—J

Fig. 2 (above): Underside view of the RF26 unit.
Fig. 3 (below): Connections to the Jones socket (viewed
from the rear).

LI=Frg
earth

Receiver input
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161t~ 8In-
l— 6 £t -3in—»]
\ Soldered
Insulators connection Insulators

; All wire should be
At least 14 to 16 swg, copper

8ft-6in,

iong
Coamal lead -in
Fig. 4 (above): A fompbere
suitable  Windom = -
aerial using 70-80Q

coaxial input cable.

Fig. 5 (below): Methods of connecting converter and
receiver to different aerial arrangements. The aerial
tuning unit (A.T.U.) peaks signals on different bands.

All —band aerial
except 28 Mc/s
< St

L ]
(2)

28Mc/s
aerial

Receiver
RFE26

All-band
aerial

St
ATU,

7

RE26 Receliver

(b)

Alignment and Uso

The three ceramic trimmers which are above
the three-gang variable capautor are altered very
slightly until the maximum noise is heard in the
loudspeaker of the receiver. Accurate measuring
devices such as an output meter can be used.

Between 50° and 60° on the dial 28Mc¢/s signals
should now be audible. Finally to peak-up on a
station, the aerial trimmer should be used. Full
use should be made of this control for best recep-
tion and it should be noticed that its best peak
position will differ from signal to signal, day to day.

The frequency of 6:9Mc/s is not a rigid one and
any frequency up to about 7:-1Mc/s can be used as
long as this does not coincide with a strong signal.

A frequency should, however, be chosen and
adhered to as any change in receiver frequencies
requires an alteration of the converter’s trimmers.
In addition, if the same frequency is used con-
tinually, the converter can be calibrated against a
standard receiver or oscillator.

The 28Mc/s band is severely affected by sunspot
radiations, with the result that on some days the
band may appear to be quite dead while on others
signals may be strong enough to cause cross-
modulation in the receiver. It is therefore
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advisable to set the converter up beside a good
28Mc/s receiver to compare results.

Enhancements

When the modiﬁcations are complete, the user
may like to add some “ luxuries ” to the unit. The
first of these is control of the h.t. supply of the unit,
by fitting a s.p.s.t. toggle switch on the front panel,
in series with the h.t. supply, so that the main
receiver can be used while the converter is at
“ stand-by ”,

HT+
Pin3

L110H

Mty

=
Ci|— C2
8pF 8pF
450v|  450v

1

? fOOOOOOOgO
. %

LT+ 1A
pin1 L fuses
o
PLY 6’3V/.ﬁ
HT— 1A
LJI_-
pin 5 W AC.mains
% a
Fig. 6 (above): A suitable power supply. (T! mains

transformer with tapped primary, 200-250V; secondaries
275-0-275V, 30mA; 5V, 2A; 6-3V, [A. LI [0H, 30mA
Lf. choke).

Fig. 7 (below): The valve base connections.
cathode

L .
heater  heater heater heate
EF54 EC52
(VR136,CV1136) (VR137,CV1137)

If a fuse is not fitted in the receiver one should
be fitted in the converter.

To improve results on 28Mc/s a separate aerial
from that used on the other bands can be built. It
is suggested that such an aerial can be a Windom,
which is particularly suitable for one band opera-
tion and very small for this band (see Fig. 4) and
can be easily accommodated in a loft or on the
roof of a house. The earth connection should be a
large copper spike or plate buried in wet ground.
All the measurements given in the diagram can be
doubled. The aerial will then operate on 14Mc/s.

Figures 5(a) and (b) show arrangements for
connecting separate and an all-band aerial to the
receiver and converter. S1 in both cases is the
aerial change-over switch, and is preferably of the
knife-edge type.

-ﬂ“_A
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an

electrj_onic
timer

JUNE, 1963

A RELIABLE TIMING
DEVICE FOR PHOTOGRAPHIC
AND GENERAL PURPOSES

BY D. GILSON

need to time something. The amateur

photographer needs to time his exposures
on the enlarger or contact printer; and there are
no doubt countless other occasions when a given
interval is required to be indicated for some
particular process.

The writer had such a need for a timing device,
but after careful examination of the various
circuits it was decided to construct one specially
for the job in hand.

Firstly, it had to be portable without trailing
leads or wires and on this count mains operation
was ruled out. However, the case was constructed
allowing ample room so that should mains opera-
tion be desired at a later date there would be
sufficient space to install a power unit. The writer
1s acutely aware of the alarming rate at which
battery valves consume the precious milliamps, and
with this point in mind valves were omitted from
the list of possibilities. The only choice left after
such ruthless pruning was our “new” friend the
transistor. In the present circuit an XB112 is used
and even when working full out only consumes a
modest 5 to 8mA.

n ] ANY people at some time or another find the

Component Problems

The degree of accuracy is a problem which must
necessarily arise in all matters of timing. Electronic
timers make use of the charge and/or discharge of
a capacitor through a resistor, and this immediately
poses the question of the reliability of these two
components.

As far as timers are concerned, capacitors may
be divided into two main groups, paper and elec-
trolytic. Paper capacitors are favoured where
accuracy is of importance. but have the dis-
advantage of their bulk. A 10uF paper type capa-
citor is no small physical size, so a 100uF would
be immense—even if one were available. Elec-
trolytics on the other hand, can be obtained easily

and cheaply and their values, even in the 500uF
range are still contained in a comparatively small
size.

Unfortunately, electrolytics are notorious
“leakers™ when compared with paper dielectric
capacitors and the snag is that the leak is not
linear. Over a period of 30 seconds or so this may
not be of sufficient consequence. However, over a
period of minutes the matter might prove more
serious. On the other hand, this can often be
tolerated since usually the longer the timing period
the greater the latitude of error. An example may
help to clarify this:

Let us suppose that we can only be sure of 10%
accuracy. Then, over a short timing period of, say,
20 seconds this represents an error of two seconds,
ie. 10% of 20 is two. Over two minutes however
we find that for 109% accuracy we can allow 12
seconds, i.e. 10% of 120 is 12. This example is
purely hypothetical and does not necessarily
indicate tolerances found in practice. In the
circuit to be described. accuracy is much superior
to the 10% referred to in the above example.

The resistois present little worry if of good
quality, since in the present design the usual bug-
bear—trackwear—is eliminated.

It might be reasoned. that a good idea would be
to use a small paper capacitor and increase the
value of the resistor, thereby gaining the apparent
advantage of accuracy and size. However. the
value of resistance required would be very large—
many megohms—and would begin to compare with
the internal resistances of the transistor and the
capacitor itself, resulting in an unstable timing
period.

Our next consideration is the relay, the current-
sensitive device used to actuate the alarm and/or
control external circuits. Such a device is depend-
ent for its individual accuracy on the tension spring
and wear of same, plus wear of moving parts.
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RADIO-AMATEUR TEST INSTRUMENTS
EDUCATIONAL HI-FI EQUIPMENT

can

build any of our

you step-by-step.

6W STEREO AMPLIFIER.
Model §-33. 3 wichl. inputs for

HI-FI AM/FM TU NER Tuning range: FM 88-108 Mc/s,

16-50, 200-550, 900-2,000 m.
Tunlng heart (£4.13.6 inc. P.T.) and I.F. &
amplifier (£20.13.0). Printed circuit X
board Totat £25.6.6

We guarantee that NO electronic or soldering experience
is necessary. QOur simple, well illustrated manual guides

With the simple English of our instruclion manual, anyone
money!

models—and save

HI-FI F.M. TUNER. Tuning
range 88-108 Mc/s. Tuning Unit
(FMT-4U) with 10.7 Mc/s |.F, out-

radio-tape and gram., Stereo/ put (£2.15.0 inc. P.T.) I.F. Ampli-
$-33 Mono ganged controls. Sensiti- fier (FMA-4U) complete with cabi-
- vity 200 mV. £13.7.6 27; lar‘;d valves (£12.6.0). Total F.M. TUNER
NEW! SW HI-FI MONO AMPLIFIER. Model MA-S. NEW! 6W DE LUXE AMPLIFIER. Modet S-33H.
A low-| prlced amplll‘er based on the S$-33. Printed circuit An inexpensive Stereo-Mono amplifier, with hlgh sensmvny
construction. ... £10.19.6 suitable for Decca Deram cartridge . £15.17.6
TAPE RECORDING/PLAYBACK AMPLIFIER. Stereo 5in. OSCILLOSCOPE. Model 0O-12U. Wudeband amplifiers
(TA-15) £24.10.0 Monaural (TA-IM) ... .. £19.2.6 essential for TV serwcmg, F.M. allgnment, etc. T/Bﬂc;vlzr;
STEREQ CONTROL UNIT. USC-I. Luxury model 10 ¢/s-500 ke/s in S ranges . .10.
with inputs to suit any pick-up or tuner 9.10.0 H:-FI 18W STEREO AMPLIFIER. Model S-99.

Ganged controls. Stereo/Mono gram., radio and tape re-
.6

corder inputs. P/B selection ... £27.19

HI-FI SPEAKER SYSTEM. Model
SSU-I. Ducted port bass reflex cabinet
‘“in the white”. Two speakers. Legs 14/6
extra. Bookcase model .. £10.17.6

SSU-I

S-99 AM/FM Tuner

SIND FOR FREE CATA[I]GUE OVER 50" MODELS TO CHOOSE FROM

SINGLE SIDE BAND ADAPTOR. Model
SB-I0U. May be used with most A.M. trans-
mitters.,  Less than 3W R.F. input power
required for 10¥Y output. Operation on 80, 40,
20, 15 and 10 m. bands on USB, LSB, or DSB.

£39.5.0

THE “"MOHICAN” GENERAL COYVER-
AGE RECEIVER. Model GC-1U. Fully
Transistorised. Excellent portable or general
purpose receiver for the amateur and short-
wave listener oo .. £39.17.6
See full specnl‘cauon leaflet

Two short bands, trawler and medium . £19.17.6 (inc P.T.)

Hi-FI EQUIPMENT CABINETS. Large range, in kit form
or assembled and finished, available to meet various needs.
Details on request ... .- a ..from £6.19.6 to £2v.8.0

PORTABLE SERVICE OSCILLOSCOPE Model OS-I.
Compact portable scope, ideal for servicing and general work.
Printed crct. Case 7§ x 43 x 124in. long. Wt. only 104Ib. £19.19.0

AMATEUR TRANSMITTER.
Model DX-40U. Self-contained.
80-10 m. Power input 75 w. CW.,
60 w. peak, C.C. phone. Output
40 w. to aerial. Provision for
V.FO. .. 33.19.0

GC-juU
SHORTWAVE TRANSISTOR PORTABLE. Mode! RSW-I

NEW MODELS

BASIC AMATEUR BANDS RECEIVER.
Model RA-I. To cover all the Amateur Bands
from 160 to 10 m. Many special featyres incl.:
half-lattice crystal filter, 8 valves, signal strength
“S$" meter, tuned R.F. Amplifier stage. £39.6.6

MONO CONTROL UNIT. Modet UMC-I
Suitable for cabinet mounting or free-standing.
Ideal for use with MA-I12 or similar amplifier
requiring 0.25 v. or less for fult output  £8.12.6

6 TRANSISTOR PORTABLE. Model UXR-i. Prealigned
1.F. transformers, Printed circuit, 7 x 4in. high flux speaker.
Real hide case . o £12.11.0 (inc, P,T.)
VALYE VOLTMETER. "Model VIA. Measures up to 1,500
volts (D.C. and R.M.S.) and 4,000 pk. to pk. Res. 0.1€-1 OOOM().

£13.18.6
ELECTRICITY MAINS EXTENSION KIT. Modei PUE-I.
Completely safe, ideal for garage, greenhouse, soil heating
extensions. Send for full details ... . £4.15.6

AMATEUR TRANSMITTER.
Model DX-100U. Covers all
amateur bands, 160-10 m. 150 w.
D.C. input, self contained with
power supply. Modulator, V.F.O,

£74.19.0

Money Saving ‘PACKAGED DEALS’ of
Complete §tereo equipment from £45.13.0

DX-40U

DX-looU

FREE CATALOGUE (Yes/No) -1

I Please send me

|

I Full details of model(s) 1
1 I
I nave |
ADDRESS :

PWé |

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

DAYSTROM LTD.

Dept. P.W.6, GLOUCESTER, ENGLAND
A member of the Daystrom Group, manufacturers of the
WORLD'S LARGEST-SELLING ELECTRONIC KITS

’
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6 ft. flexible lead
with cordgrip

Will give a lifetime
of service

Heats up from cold
in 24 mins

25 watt model

Heat concentrated
for radio work

in bit

Anatomy of a Superior
Soldering Iron

The Solon range of electric soldering irons includes 15 and 25
watt models for radio, TV and electronic equipment; 65 watt
models for household and workshop use. Larger models up
to 240 watt also available.

Select a

SOLON

TRADE MARK
Used-in industry for over 30 years
Obtalnable from your usual radio or electrical supplier

1ala0a
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|
|
|

JUNE, 1963

| for F.MV.H.F. &

CHAS‘ H. YOUNG tTD
Come and See Our

NEW SUPER STORE

The Finest in the
MIDLANDS

All the usual lines
& MANY NEW ONES

Eddystone, Armstrong,
Quad, Leak, etc.
Ex Stock.

170-172 CORPORATION ST.
BIRMINGHAM 4

Telephone as before: CEN [635

JACKSON:

the big name in PRECIS|ON comp:)nents

Precision built radio components are an im-
portant contribution to the radio and
communications industry. Be sure of the best
and buy Jackson Precision Built Components.

SL 16
DRIVE

A general purpose
slide rule Drive

Printed in two
colours on aluminium, with a 0-100 scale and provision

Units, short-wave converters, etc.

is made for individual calibrations.
bronze escutcheon and glass.

VISIT US AT R.E.C.M.F, EXHIBITION
STAND 268

JACKSON BROS. (LONDON) LTD.
Dept. R.S., Kingsway-Waddon, Croydon,
Phone: Croydon 2754-5.

'Grams: Walfilco, Souphone, London

Complete with

Surrey
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Also, there may be slight differ-
ences in the value of current at
which the relay will open and
close.

The above arguments may

seem, to some, to present so many
doubts as to make one wonder if
any reasonable degree of
accuracy can be attained at all,
that is using readily available
components, also keeping a
reasonable budget and without
recourse to specialised pieces of
equipment. Bearing in mind all
that has been said so far, the
writer constructed the timer to be

described with little cost and es
using standard components, as ==

advertised in the pages of this
magazine.

0
The Circuit
Referring to the circuit of
Fig. 1, when the switch Sl is in

the *“charge” position, the tran-

T
B

VR4

<
>
>

-

Fig. | (above): The circuit diagram.

s2l
VR
3
VR
2

Fig. 2 (below): The front panel.

sistor draws some 5-8mA pulling
in the relay and registering f.s.d.
in the meter. When SI1 is turned
to “time” the current through
the relay commences to fall and
its decrease can be observed on
the meter. At a particular value
of current, 1'-SmA in the writer’s
case, the relay falls out and
sounds the alarm.

The layout can be seen in
Fig. 2. The four controls to the

— =y i
,_:,,1 VRS s5 =
VR2 otp
s3
i
ety
VR4
S2

left of the meter cutout are the
timing potentiometers. Anyone of these may be
selected by the range switch S2, and each potentio-
meter is variable from about three seconds to two
minutes. As! used by the writer, three of the
potentiometers are preset to a particular interval
and the fourth is used as a variable. This eliminates
inaccuracies due to track wear.

The method of presetting is somewhat novel, and
works very well. A small pointer is made from a
paper clip, first straightening it and then bending it
as in Fig. 3(a). The completed pointer is then fitted
on to the potentiometer thread and held in posi-
tion with a locking nut (Fig. 3(b). To calibrate or
alter the timing period it is only necessary to
calibrate the  desired interval against a watch,
loosen the locking nut, rotate the paper clip pointer
until it coincides with the pointer of the knob, and
tighten the locking nut. If the knobs are touched
or knocked accidentally, they can be reset very
simply and quickly by lining them up with the
paper clip pointer again.

The four potentiometer knobs are colour-coded
red, blue, white and yellow. The four positions of
the range switch S2, which selects the desired timing
intervals by switching into circuit the appropriate
potentiometer, are similarly colour coded.

The Meter

The meter has a f.s.d. of SmA and is shunted
to read about 9mA. The original idea was that it
should be used in conjunction with the variable

resistor VRS in order to ensure that a constant
voltage is present, since if the voltage were to drop
or increase then the charge of Cl1 (plus C2) would
vary, thereby varying the timing period and distort-
ing the accuracy of the instrument. A voltmeter
suitably connected might prove preferable, but the
mA meter as shown will indicate directly the
current drawn by the circuit and is a further
indication of the timing cycle. As explained earlier,
when the needle drops to 1:5mA the relay falls
out. It is important to note, however, that the
relay de-energising at 1'5mA is true for the partic-
ular relay, meter, and circuit parameters in the
writer’s model, and this reading may may vary in
other models. For those not possessing a suitable
meter, the circuit will of course work equally well
without its inclusion.

The visual/oral switch S3 switches the alarm to
either the warning light LP1 above the meter to

od Locking | Paper clip
nuts [ pointer
e ¥
Aluminium % -4

front panel

Pointer made by
bending paper clip

Fig. 3: Method used for assembling the potentiometers
and pointers.
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7 ! ‘

» parallel of the same value should,

13’5
3/8 el i)
for controls

n =48 /
hz_ﬁh.zbz To suit M1

1 1
3% 1o suit
A LP1

2k

in theory, double the capacitance
it will not be exactly so.

The remaining controls are
% self-explanatory. The on/off
switch S5 breaks the h.t. lead
and also the small battery lead
from the buzzer and warning
lamp to the battery B2. This last
function is necessary because the

Fig. 4: The drilling details of the front panel.

give visual indication, or to the 3V Buzzer mounted
underneath the front panel to give audible warning.
This switch is particularly useful should the timer
be used for photographic applications. If contact
prints or ortho materials are to be processed, the
red warning light may be used giving visual indica-
tion without fogging. If, however, panchromatic
materials are used then it is only necessary to
flick this switch to the *audible” position and
take advantage of the buzzer to indicate the com-
pletion of the timing cycle.

External Circuits

There is no reason why the relay should not
gontrol external circuits directly and this could
easily be done by selecting a relay with a further
set of contacts and bringing these out to a plug at
any convenient point on the case. S4 is a control
marked “ N and “ X2 ", and this merely switches
a further 500uF capacnor and has the eflect of
doubling the timing period. It is very doubtful if
the range will be exacily, multiplied by two since all
capacitors arc plus or minus the value stated on the
body or case. When one enters the realms of
hundreds of uFs the plus or minus may be con-
siderable and although switching in a capacitor in

COMPONENTS LIST
S| l-pole 2-way (charge/time)
S2 2-pole 4-way (range selector)
S3  1-pole 2-way (visual/aural)
S4 |-pole 2-way (normal/ x 2)
S5 3-pole, 2-way (on/oif)

g; gggz; electrolytic 25V
M| 0-5mA shunted to read I10mA
RLI Relay 2kQ (I break)
ZI 3V buzzer
LPI 3V 0-3A bulb
Aluminium for case and front panel
2 squares of wood for ends
2 handles
2 doz. chrome-headed screws
10 knobs (type to individual taste)
Rl 1000 4 watt

VRI

x:g 2k Q wire-wound potentiometers
VR4

VR5 1kQ wire-wound potentiometer

Bl 3V battery
B2 18V or 22-5V battery
TRI. XBl12 (or equivalent)

ol o circuit is so arranged as to sound
2 i the alarm when the relay is de-
energised. Since the relay s

de-energised when the unit is
switched off the presence of this
switch is obviously a desirable feature.

The range switch S2 sclects the appropriate
potentiometer and is colour coded to coincide with
the coding on the potentiometer pointer knobs.
Lastly, the switch St for ‘““charge” and *“time™
This calls for little comment, apart from the 100

Fig. 5 (above): The overall dimensions of the front panel,
Fig. 6 (below): The construction of the cabinet.

Case bent

resistor R in series with it. Since this switch is
used constantly, the inclusion of Rl was thought
necessary in order to eliminate surges and arcing
at the contacts.
Construction

The unit could, of course, be smaller, very much
smaller, but as explained earlier a mains power
unit was envisaged at a later date and the present
layout is uncramped and allows much appreciated
breathing space for easy wiring and soldering. As

~—continued on page 136
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HE Celeste is a seven-transistor portable,
tuning medium and long waves. It has good
sensitivity and volume, an output approaching
1W being obtainable, and the 7in. x 4in. oval loud-
speaker gives good quality reproduction.
Normally, the receiver operates from its internal
ferrite rod acrial. However, when the directive
properties of this aerial would be troublesome, or
when using the set in a screened locality, an
external aerial can be connected. .An example of
these circumstances arises when the receiver is
used in a car. The external aerial coupling
winding is quite separate from the other windings
on the ferrite rod. One tag of this winding is con-
nected to the *“ earth ” line (battery positive) of the
receiver, the other tag being taken to a coaxial
socket situated at the side of the cabinet.

Description of the Circuit

The circuit is shown in Fig. 1 on the blueprint.
Tr1 is the usual self-oscillating mixer. For m.w.
reception, the l.w. portion of the ferrite rod aeriai
is shorted. For l.w. tuning. the ferrite rod wind-
ings are in series. and C2 and TC2 are in paraliel
with the oscillator coil.

Tr2 is the first i.f. amplifier, automatic volume
control bias being obtained from the diode DI
and applied to the base. threugh R11. Tr3 is the
second i.f. amplifier, and operates with fixed bias
only.

The diode Dt provides demodulation. VRI1
being the audio volume control (incorporating an
on/ofl switch).

Tr4 is a low noise, high gain audio amplificr.
Tr5 is the OC81D driver stage, T1 being the driver

W
Ce/édfe
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A SEVEN-
TRANSISTOR
PORTABLE
RECEIVER

By K. L. Surrey

transformer. Tr6 and Tr7 are a matched pair |
OCR81 output transistors, mounted on small heaf

sinks. The heat sinks are made from [8s.w.g., 01
preferably 16s.w.g., aluminium, as shown ip
Fig. 4.

The receiver will give exactly the same per
formance, at good volume, without the heat sinks
but if these are temporarily omitted, maximum
volume should not be used, or the output tran
sistors will overheat.

It is advisable to obtain the package LFH’
which contains three specially selected and¢
matched transistors for the a.f. stage.

Paxolin Panel

The receciver is constructed on a paxolin pane
104in. x 64in. and all holes should be drilled befor
mounting any components. The receiver is &
complete, working unit when assembled on thi
panel. This, and the ample space available, simpli
fies construction and testing. When the set i
inserted in its cabinet, most wiring is on that sidi
of the panel facing the front (see Fig. 3), nearly al
components being behind—that is, on the near sid
of the panel.

The positions of components can be scen fron
Fig. 2. Resistors and capacitors are mounted by
passing their wire ends through small holes. 2
dzin. drill will do well for these. All electrolyti
capacitors must be connected in the correc
polarity, as indicated in the circuit and Fig. 2.

An Lin. drill will be satisfactory for the 6B.A
bolts holding the heat sink plates, and also for th
oscillator coil and IFT nins. For the IFT can tags
fsin. holes are used. The oscillator coil is place
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with its coloured identification mark facing the
variable capacitor. White spot IFT’s are used in
first and second positions, with a blue spot IFT in
the third position.

Four holes to clear 2B.A. (53in.) are positioned
.as shown. Long bolts hold the loudspeaker in
position, and the finished receiver is mounted on
these bolts.

The aperture to clear the loudspeaker magnet
can be made by drilling an oval of small holes,
breaking out the paxolin, and clearing up with a
half-round file. Alternatively, this opening can be
made with an adjustable washer-type cutter, by
cutting two semicircles at 34in. radius, and two
at 14in. radius, to form the oval.

Holes Zin. in diameter are required for the wave-
change switch S1 and VRI1. The spindles of these
two components should be about 13in. in length
and should be cut down, if necessary. This is best
done by holding the unwanted end of the spindle
in a vice, and using a sharp hacksaw, afterwards
clearing away burr with a file. The component
should be protected against metal fragments, while
sawing, and the spindles should not be cut down
with the components fitted to the circuit board.

The three trimmers TC1, TC2
and TC3 are mounted by passing
their tags through small holes, a
central hole under each trimmer
clearing the adjusting screw.
Short 6B.A. bolts secure two tags
to take a 20s.w.g. bare ‘“‘earth”
circuit wire. The ferrite rod
mounting is held by a short 4B.A.
bolt and nut.

Particular care is necessary
when mounting the variable capa-
citor, because if the bolts
project, they may easily damage
the component. Very short 4B.A.
bolts are used, and they should
project about the thickness of the
capacitor plate. If the bolts are

too long, washers should be
placed under their heads.
When the panel is turned

over, one end is supported by
the heat sink plates. A bracket
about 13in. long is fitted under
one bolt holding the variable capacitor. This
bracket supports the other end of the panel, and
prevents it resting on the transistors.

The driver transformer T1 secured by its wire
ends. The insulation is removed »
from these, before inserting them A':,,"\“g't“m
through the holes in the panel. heat sink

The output transformer T2 has »/
projecting feet, which pass through /
small slots in the panel. These
slots can be made by drilling Lin.
holes close together, and the feet
are twisted to hold the transformer
in place.

Wiring

A bare 20s.w.g. wire is run from
the positive end of C18 to the

. ) . inplate cli
Fig. 4: The transistor heat sink for Tré Vel
and Tr7. transistor

I
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bottom of the panel, then along near the bottom
of the panel, and up to the tuning capacitor.
Tags support this wire at convenient points, and
it ends at one bolt securing the variable
capacitor. Similar 20s.w.g. wires pass from the
other bolts, to the trimmers, and to 1FT2. Loops
of 20s.w.g. wire under the nuts holding the volume
control and wavechange switch are soldered to
the earth line.

Most resistors and capacitors rest flat on the
panel. The wire ends are bent at right angles, so
that the leads can pass down through the small
holes. Wires should not be bent immediately
against the component body, nor should the bend
be so sharp that the wire is fractured.

Some resistors and capacitors stand vertically.
Here, the one wire end is bent at right angles,
then at right angles again, so that both wires can
be inserted in the holes.

The oscillator coil and the IFT’s are secured by
spreading out the can tags. One can tag of each
component must be earthed. The earth cricuit

should nor be completed by soldering one earth
lead to one can tag, then running another earth lead
on from the second tag. If this is done, poor contact

The chassis, battery and loudspeaker ready to be mounted in the cabinet.

between tags and cans will cause noises and other
trouble. Oscillator coil pin 3 must be wired
directly to the gang capacitor frame tag, to avoid
instability.

Transistors

There is no point in cutting the leads of these
very short. If pieces of Imm sleeving about lin.
long are cut, and placed on the centre transistor
lead, this will prevent shorts between leads, and
also hold the transistors at about the right distance
from the panel.

It is essential that collector, base and emitter
wires are in the correct position, as shown by c,
b and e in the diagrams. With the specified tran-
sistors, a red spot indicates the collector lead. The
centre lead is for base, and the remaining lead for
emitter.

Soldered joints should be made fairly quickly, as
lengthy heating may damage the transistors. If
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the iron is clean, and has gained the correct temp-
erature, each joint can be made in a second or so,
and this will not cause damage. The same care
should be taken when soldering the diode D1, and
its leads should be at least {in. long. It must be
connected in the polarity indicated.

The output transistors are held in clips, which
are tightly bolted to the heat sinks.

Other Wiring Points

Capacitors normally have the value marked on
them. Resistors are usually colour coded.

R22 and R23 should be within 5% of the
marked value, so these should be checked with a
meter, or have gold bands. All other resistors
should be of 10% tolerance, so should have silver
bands. Resistors outside this tolerance are not
recommended.

Though R23 is a normal value (39Q) some
resistor stockists do not seem to have it readily
available. 1f preferred, R22 may be 4:7kQ? 5%,
and R23 may be 820, 5%. It is essential, however,
to select both R22 and R23 to match; that is, use
2-2k{) and 399, or 47k} and 82(..

Rod Aerial

Aerial connections are most easily identified by
soldering coloured flex to the tags, before mount-
ing the aerial. Connections, as seen from the
tagged ends of the windings, are shown in Fig. 5.
I leads are soldcred on after mounting the aerial,
particular care should be taken to get them correct.

The rod is attached to its mounting cradle by
means of elastic or insulating tape. The coupling
coil for the extcrnal aerial should be positioned
close to the anchoring device on that half of the
rod occupied by the L.w. coil. .

Initially, both the lL.w. and the m.w. tuned wind-
ings can be positioned roughly level with the ends
of the rod.

The trimmers can be fully unscrewed, and the
cores of the oscillator coil and the third i.f. trans-
formers placed approximately level with the tops
of the cans.

Battery and Loudspeaker Connections

Red and black flexible leads are provided for
battery connection purposes. A non-reversible
battery plug or clips should be added, as the battery
must always be connected in the correct polarity.

The paxolin chassis assembled in its case.
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Either a 9V or 7:5V battery can be used, the
latter being adequate.

About 12in. of thin twin flex is soldered on for
the loudspeaker connections. The receiver should
be tested before inserting it in its cabinet, but all
trimming and alignment can be done from behind,
with the set installed.

A check should be made that all wiring is
correct, and that insulated sleeving has been placed
on any wires which may touch each other, ar
components or metal parts.

Initially, a meter should be included in one
battery lcad. This should indicate about 7mA
to 10mA or so, with no signal, or at low volume.
Current will rise to 15mA to 25mA or so, with
good volume, and 45mA or more, with maximum
volume. If the meter shows more than 15SmA ar
so, at low volume, R22 and R23 may be incorrecl,
or a fault may be present. If the meter shows a
very high current, the set should be switched oif
at once, and a fault traced.

Alignment Instructions

Alignment is carried out in the following order—
i.f. amplifier, m.w. band, lLw. band. Satisfactory

Fig. 51 The connections to the
aerial.

alignment is possible without
a signal generator, though
this item simplifies adjust-
ments.

If a generator is available,
the three 1FT's are tuned to
470kc/s by rotating the
cores. A strip of paxolin,
filed to engage with the core
slots, may bc used, care
being exercised to avoid
breaking the cores. If no generator is to hand, tune
in any station, and adjust the IFT cores for best
results. Each core should tune fatrly sharply.
Initially the cores can be set roughly level with the
can taps, before adjusting them for best volume.

Once the i.f. stages are aligned, they are left
untouched. If the test signal is modulated, adjust-
ments may be directed towards obtaining maxi-
mum current reading on a meter in one battery
lead. For adjustment by ear, set
VR1 at maximum volume, and
reduce the generator input, or

choose weak stations. More
accurate adjustment is then
possible.

To adjust m.w. aerial and

oscillator circuits, unscrew Tl
and TC3 fully, checking that ths
plates are well apart. A low
wavelength station (such as Radin
Luxembourg, 208m) is then tunzd
in, and TC1 and TC3 are adjusted
for best volume. If volume is too
great, rotate the receiver to
reduce signal pick-up, or choose a
weaker station, for the reason
given,

A high wavelength station is
then tuned in, and the oscillatar
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coil core is adjusted for correct band coverage,
the m.w. aerial winding being moved along the rod
for maximum volume.

The receiver should tune to about 550m with the
pang capacitor fully closed. If this wavelength is
not reached, the oscillator coil core should be
screwed 1n slightly, and the m.w. aerial winding
pushed a little farther on the rod. On the other
hand, if this wavelength is exceeded, the oscillator
cail core is too far in, and the m.w. aerial winding
is too far on the rod. If trouble arises with these
ailjustments, C4 should be checked. Good align-
myent 1s possible with quite large changes in actual
band coverage, but instability will arise if wrong
adjustments allow the aerial circuit to tune near
the intermediate frequency.

If a sufficiently low wavelength (around 200m)
cinnot be reached, this shows that TC1 and TC3
are probably set at too high capacity. They should
then be unscrewed, and the trimming procedure
repeated.

For Lw. alignment, first adjust TC2 and the Lw.
winding on the rod until the Light Programme
(1.500m) is found with the gang capacitor about
half closed. In many areas other lLw. stations
shnuld be received. The l.w. winding can then be
adjusted on the rod, for best results around 1,700
to 1,800m, while TC2 is adjusted around 1,300m.
Long wave tuning coverage is also considerably
influenced by the oscillator coil core position.

All adjustments can easily be given a final touch
after the set is fitted in its cabinet, as cores and
trimmers can be reached from behind.

A metal tool should not be used for any align-
ent adjustments. Rough alignment is readily
ade with local stations, but weak transmissions
hould be used for final adjustments.

If oscillation accompanies reception, this is
probably due to instability in the i.f. amplifier; the
first or second IFT core may be very slightly de-
tuned to eliminate this trouble. Only a small part
of a turn should be given to the cores. This action
may be necessary due to slight differences in the
neutralising values of components and the stray
capacity effects of particular transistors.

iCabinet Fitting

The complete receiver is inserted from behind
nd held by nuts on the four bolts which secure
he loudspeaker. Additional nuts will be required
n these bolts, or spacing sleeves may be placed
etween loudspeaker and receiver panel.

There is sufficient free space to make fitting easy,
ut the receiver must be so placed that the knobs
fit correctly, and do not rub the cabinet front.

The cabinet can accommodate various batteries,
but a higher voltage than 9V must not be used.
A reasonably large battery is more economical, as
its Iife will greatly exceed that of a miniature
battery. A 7-5V battery can be expected to give
adequate volume.

, Current consumption should be around 7mA to
10mA or so, with very low volume, or with no
signal. If it much exceeds this, R22 and R23
should be checked. When volume is increased,
current rises, being around 15mA to 25mA with
good volume, and excceding this at maximum
volume.

Use in a Car
When using a portable rcceiver of this type in
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a car, the effectiveness of the internal rod aerial
is reduced considerably due to the screening effect
of the vehicle body. Furthermore the directional
properties of the rod are to some extent a dis-
advantage since the orientation of the car in
relation to the transmitting station will be
constantly altering. o

If it is intended to use this receiver tegularly in
a car it is recommended that a normal type car’
aerial be permanently installed on the outside.
Such aerials are generally equipped with a length
of screened coaxial cable and fitted with a standard
type coaxial plug which can be easily fitted into
the socket at the side of the receiver case. When
installing a car aerial follow carefully the maker's
instructions.

The receiver itself is not screened, and it is
possible that electrical interference may be picked
up from the ignition system. This can be
minimised by placing the receiver as far from the
front of the car as possible.

Operation from the Mains

A mains operated power supply unit can be
fitted in the right of the cabinet, viewing the
receiver from behind. This allows running the
receiver from the a.c. mains when indoors, while
the battery can still be used for portable
listening.

ELECTRONIC TIMER

— continued from page 132 —
will be seen from the diagrams, the construction is
simple and the only component not on the front
panel is the relay, which is mounted on one of the
wooden walls.

A piece of aluminium for the front panel is bent
as shown in Fig. 5. A further piece for the case
receives treatment as Fig. 6. The side panels are
made of wood, this allows chrome-headed screws
to be used to fix the front panel and case together

very easily. After adding the handles and
“panling” the unit the wooden ends looked
rather out of place so two squares of thin

aluminium were cut to size and after a coat of
panl were fixed in place with more chrome-headed
screws.

Conclusion

In closing a few hints and observations may not
come amiss. First it is as well to ascertain whether
the wipers of the potentiometers are connected to
the spindles. If this is so the use of insulating
washers is essential in order to prevent the
potentiometers shorting with one another via their
spindles and the front panel. The writer found
this out the hard way. A further tip is to use
colour-coded wires from the potentiometers to the
range switch S2 otherwise wiring up tends to be-
come a bit confusing. The batteries used in the pro-
totype are 45V cycle batteries connected in series.

Power supplies were derived from 4-5V cycle-
lamp batteries. Two such batteries are used in
series for Bl, and a total of five for B2. These
larger batteries were chosen as there is ample room
in the case without the power unit, and the larger
batteries have a longer life. If however a miniature
version is to be constructed. then a coupie of the
small 9V batteries intended for transistor pocket
portables might suit for B2.
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RADIO CLEARANCE LIMITED

27 TOTTENHAM COURT ROAD, LONDON, W.I

THE OLDEST COMPONENT SPECIALISTS IN THE TRADE
TRADE ENQUIRIES INVITED Telephone: MUSEUM 9188 EST. 35 YRS.

AGAIN CRASHING THE SOUND BARRIER!

Enormous purchases of Brand New and Guaranteed Plessey loudspeakers enable us to offer these units at
THE LOWEST PRICES EVER ! Don’t miss this golden opportunity to obtain a first-grade permanent-
magnet LOUDSPEAKER off the production line at LESS THAN THE MANUFACTURER'’S COST !
Read carefully the prepared list below and choose just the right speaker for the job—COMPARE THE
PRICES ANYWHERE !

SCHEDULE OF LOUDSPEAKERS AVAILABLE

Diametrr  Gauss  Imped. Diameier  Gauss Imped. ‘ Diameter Gauss  Imped. Diameter  QGauss Imped.
¥n inches inlines in ohmd  Price in dnches inlines in ohms Price in inches inlines in ohms  Price in inches dinlines in ohms Pwice
2 7000 . 8/~ 4 7000 25 11/8 I} 8600 b 8/6 d 7 3 11/-
2% 7000 35 8/8 4 R000 35 10/8 b 8500 3 10/8 6} 7000 5 11/-
2} 7000 50 8/6 4 7000 35 11- 5 9500 5 10/6 63 8500 3 11/6
24 7000 80 8/- 4 8300 35 148 5 10000 3 11/8 64 9500 3 12/
3 7500 5 8/8 4 9500 ¥ 1178 5 12000 3 12/8 8¢ 12000 3 13/
g 8500 3 8/6 4 tweeter 6000 3 718 5 6000 26 10/6 8 6000 3 11/8
8300 5 88 (- 7000 3 8/- a 6000 30 10/6 8 7000 3 12/
3 8500 10 8/6 = TOM b 8f~ 5 Hoon 40 10/8 8 7000 5 12/-
3t 7000 39 8/8 4 500 3 876 5 8300 25 11/6 8 8500 3 12/6
4 5000 3 e 4 & 8500 5 8/6 5 4500 30 1178 8 85/ 5 12/8
4 6000 3 8/- 1 9500 5 9/8 5 9500 33 11/8 8 10000 3 13/8
4 7000 3 8/8 5 6000 3 8/- 5 9500 50 1148 8 10000 ] 13/8
4 8500 3 9/8 5 TO00 3 8/8 5 10000 25 12/« 8 10000 8 13/6
4 9500 5 918 5 7000 5 8/6 5 10000 35 12/«
4 10000 3 10/- 5 7000 3 9/- 6% 6000 3 1o0/6
4 6000 2 10/ & 8500 3 9/6 Eliptieal Gaurs  Imped.
Elliptical Ganss  Imped. Elliptical  Gauss  Imped. Elliptieal  Gauss  Imped. Size $n lines in ohms  Psles
Size in lines in ohms  Price Stze in lines in ohms  Price Size in lines in ohms  Price 8x2} 9500 80 10/8
5x3 8000 3 7/8 6x4 9500 b 1o0/- Tx4 9500 50 11/8 8x2} 9500 50 10/8
Ox3 7000 3 8/~ x4 12000 3 114- 7x4 10000 3 12/~ 8x 2} 10000 3 10/8
5x3 7000 5 8- 7 %3} 6000 3 9/8 7x4 10000 -] 12/~ 8x 2} 10000 3 10/8
5x3 000 3 8/8 7% 3 7000 3 10/ 7x4 10000 15 12/8 8x5 8000 3 8/8
5x3 8600 4 8/6 7x3 9500 35 114- x4 12000 3 13/- 8x5 7000 3 8/~
bx3 9600 5 8/8 Tx4 6000 3 9/6 7x4 9500 3+  13/8 8x5 8500 3 8/8
Bx3 8000 25 9/6 7x4 7000 3 10/- 8x2} 6000 B 8/8 8x5 8500 5 9/8
Gx3 7000 23 10/« Txd 7000 4 10/- Ax 2% 7000 3 8/~ I %5 8500 35 12/8
ix3 7000 k] 10/- Tx4 TOOn 5 10/- 8 x2¢ 7000 5 8/« 8x5 9500 3 10/~
5x3 9000 25 11/« Tx4 8500 3 10/8 8x2} 8000 3 88 Bxb 9500 15 13/8
5x3 9000 35 11/ Tx4 9300 3 11/« 8x 2} 6000 30 8/6 8x5 10000 3 10/8
6x4 6000 3 8/8 Tx4 9500 4 11/« 8x 2} 8500 5 8/8 8xB 120 3 11/~
6x4 7000 3 9/~ x4 9500 5 11/~ 8x 23 2500 3 10/- 8x5 12000 5 13/~
6x4 8600 3 9/8 Tx4 8500 30 11/8 8x 2} 9500 4 10/« x5 12000 15 14/8
6xd 9500 3 10/- Tx4 9500 35 11/8 8x23 9500 5 10/« * With matching transformer.

ALLOW 2/- each Speaker for postage and packing and please specify the exact requirement—the nearest available will be sent.

OVER50,000S0LD&STILLTHEDEMAND CONTINUES FOROUR HHWENIY TWINS

Ask for a demonstration | The best and [ Choice of a dozen stations

in the shop. leasnest transxstorl T
‘“ 19 build-yourself _ in daylight .

C A P R I | sets available. “ "
Sensitive | : sends.ag. |} ‘CONTESSA Mk III” |
Sup::;l—ective’ I for FREE ‘QUEEN OF THEM ALL’
Snpgrh : PARTS LIST l oNLY

Speaker | 6 First Grade |
ONLY I MULLARD | ﬁ@oggoﬁ

| Transistors, | (3/6 p. & pkg.)

‘5'I9°6 I Diode(s) and
(2/-p. & pkg)) all components
Pocket Super-het MW and | BRAND NEW |

oy 1 | PORTABLE CAR RADIO 3
Size 4§ x 2§ x 1}in. {GUARANTEEDj; 2 WAVEBAND SUPER-HET
e < 1
Lottt e, o 8 tespinion coman cue baios GONTESSA 111 £9.19.6 55
ANY PARTS SOLD SEPAKA T 88¥00-suiLp  scumae CAPRI £5.19.6 {4

SELECTED GUARANTEED BARGAINS—BRAND NEW

Beautifully geared AM/FM 2 Gang Condensers, 4/8: AM/FM IFT’s 465kc/s and 10.7 Mc/s, 4/8 pair; Magnevox Crystal Tape Recorder
Mikes, 12/8; Double-tuned Transistor ferrox IFT’s Q120, 470 ke/s, 5/6 pr. 3 matched IFT's and oscillator coil for Mullard transistor
circuits. 10/6 the set: Brand new Cyldon turret tuners 34/38 Me/s, valved with minimum of 10 coil sets. 12/ cach; 3 watt Stereo
mnliﬁers complete, ready to switch on 78/6: Sentercel rectifiers R3/2D-D3-2-1Y, 2/6 each. GERMANIUM DIODVS—0AT0,
0AT9. O OAMN, CG48H. 2/- each. TRANSISTORS: Set of 6 (R and LF) including 1 watt. matched pair. heat sink and diode, 13/8
the set: OC44 (or equiv.), 8/9. OC45 4/8. OC81 5/6: matched pair 12/-, PXC 101A 4/6. matched pair 9/6. PXA 101 3/9, AF 115 4/6.
Please send STAMPED and ADDRESSED envelope with any enguiry. We regret no catalogues—our stocks move too quickly! Kindly

make provision for additional posmge and packing charges to avold delay
TER . CASH WITH ORDER or C.0.D. ON ORDERS OVER 10/-.
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SPECIAL BARGAIN OFFER'

VY

RECORD  Gapimet
PLAYER  £3.3.0
CABINETS &%

Contemporary style, rexine cov-
ered cabinet in two-tone maroon
and cream. Size 184 x 13} x ht. 8}in.
fitted with all accessories includ-

baffle board and anodised
metal {ret. Space available for all
modern amplifiers and autochan-
gers, etc. Uncut record player mounting
board 14 x 13in. supplied.

\"A22020200000001

2-VALVE 2-WATT AMPLIFIER. T'win stage

ECLB2 with vol. and neg. feedback Tone control. A.C. 200/250v
with knobs, etc.. ready wired to fit above cabinet, including
61in, speaker and output tra.usrormer £3.19.8. Carr. 4/6

Comp. Record Player Kit New
and B.S.R. UAI4 Unit. Eeduced £12.10.0 Caé‘/ré
ce

\a 2220000000000 0000000000000
O ANAAANAAAAAAANMAAAAAAAAAAAAAAR

AOAAAANDANAASL S A AAAAAANAAALAAAA L
0000001
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AR S E ARS8 A A S & e s e C ol A R A NN
BARGAIN ([Pt ranes, J
er-approve s of par
4-SPEED PLAYER FMTI, 5 &ns. 4 valves, 50/
UNITS FMT2, £7. 5 valves, 37/6.
JITV MERCURY 10 gns.
Single Players Carr. 4/6 JTV2 £13.19.6. 4 valves. 32/6.
Garrar “SRPIO " 5 gns. NE\V JASON FM HAND-
goélaRmLa'{eugtl%rum Pl Sorviad T8 P &' gy ERment
EM LIRS o g0 -
uto-Chan, art. 5/-
Co! 60" 528 £6.19.86 TYGAN FRET (contemp. pat.)
E&steRt((?A )rdM A lA’1£‘g l?tl? 12 x 12ip. 2/-, 12 x 18in. 3/-, 12 x
st Garral ode w . 4f-. . 8/- otc.
Trais cﬁpt clil e Péus 24in. 4/-. 18 x 24in. 8/- etc
ns.
. P &
“ & values, 2p. 4 eac
'Autoslim’ Model £6.150 Ditto, Ceramics 9d Tab,
7 T.C.C. mid, m 0.0
EAKE P.M. 3 ohms. and 0. 1/360V 9d 0.02-0.. 1/500V

SP]

2iin. EMI 1'7/6. 3in, Goodmans

18/6 5in. Rola 17/8. 6in. Elac
18/8. Tin. x 4in. Goodmans

18/6.81n. Rola 20/-. 10in. Elac
/. 10in. x 6in. Goodmans

25/-. 24in. EM.L Tweeter 29/6

ENAMELLED COPPER

WIRE—ilb. reels. 14g-20g,

2/& 222-28g. 3/-1 30g-40g, 3/0.
er gauges quoted for.

VALVE ll()LDFR@——Im:
Oct. 6d. Nylon or Ceramie,
B7C. B9A unskirted 9d, BTG,
BY9A skirted, 1/- each; BTG
iv)igl:htCan 1/6; B9A with Can,

KNOBS—Modem Continen-
tal types: Brown or Ivory
with Gold Ring, lin. dia., 8d.
each: 1fin., 1/- each; Brown ar
Ivory with Gold Centre lin.

dia.. 10d. each; 13in., 1/3 each

LARGE SELECTION AVAIL-
ABLE.

/- 0.25 Hunts 1/6. 0.5 T.C.C. 1/8,
. etc. Close Tol. S/Micas—

10% 5pF-500pF, 8d. 000%
1/-. 1% 2pF-100pF @9d. 100pF-
500pF 11d. 575pF-5,000pF 1/8.
Resistors—Full Range 10
ohms-10 meg. ohms 20% ¢ and }
W, 3d., 5d.
modera rating) 1W 6d., 2W gd.
Li-Stab. 10% iW 5d., W 7d.
5% tW 8d., 1% W 1/8.

Volume Controls—5K-2 Meg.-
chms, 3in. Spindles Morganite
Midget Type 1iin. diam. Guar.
1 year. LOG or LIN ratios less

Sw. 3/-. DP. Sw. 4/6 Twln Ster-
60 less Sw. 6/6. DP. . 8/~

EXPANDED ANODIZED
METAL. Attractive gilt finish
#in. x iin. diamond mesh 4/6
sq. ft. Multiples of 6in. cut.
Max. size: 4ft.

RECORDING TAPE—Reduced Prices

Famous American Columbia (CBS) Premier Quality Tape at
NEW REDUCED PRICES, A genuine recommended Quality
Tape—TRY IT! Brand nhew, boxed a.nd fully guaranteed. Fitted
with leader and stop folls.

Standard Long Play Double Play
5in, 600ft. 18/~ 900ft. 17/6 1,200ft. 81/8
5Hn. 900{t. 16/- 1,2001t. 18/6 1,8001t. 37/6
Tin. 1.200ft. 21/ 1,800ft. 28/6 2,400ft. 47/6

P. & P. per reel 1/-;: 8d. on each additional reel.

SPECIAL BARGAIN. 3in. Message Tape, 150ft. 3/9. P. & P. 6d-

3in. L.P. 225ft. 4/8, 3in. D.P. 30(1.. 6/8.

Plastic Tape Reels o . 3ln. 1/8, 5in. 2/-, 5§in. 2/-, Tin. 2/3

Plastic Spool Containers 50 00 5in. 1/6, 5%in. 2/-, Tin. 2/3

Terms C.W.0. or C.O.D. Post and Packing up to } Ib., 7d.. 11b. 111,

31b. 116, 5ib. 2/=, 10b. 2/9 ours 9a.m.—
v 1 p.m. Weds.

RADIO GOMPONENT
SPECIALISTS

70 BRIGSTOCK'ROAD, THORNTON HEATH
SURREY. Est. 1846. Telephone:; THO 2188

- . - £

JUNE, 1963

““There is no Virtue
without Courage—

No Reward without
Labour™

Not simply a school motto but at
B.N.R.S. a creed and a way of life.
We owe to it all we have and are.
If you are prepared to make it your
motto and live up to it, we can
help you get to the top. It will take
time, it will take effort, it will take
courage, and as if this were not
enough, YOU WILL ACTUALLY BE
CHARGED FEES

If we haven’t succeeded in putting you off,
write for details, today, to:

Mr. J. SYKES
(M.LE.E., M.Brit.L.R.E., M.ILN.)
Principal:
BRITISH NATIONAL RADIO SCHOOL
Red Lion Court, Stalbridge, Dorset.

Britain’s premier Radio Correspondence School
specialising in City and Guilds examinations.

ABD TAPE 10 YOUR HI-F

WITH A MARTIN
RECORDAKIT

PRE-AMP
- ASSEMBLY

AV AILABLE . Mone
WITH OR WITHOUT o
DECKS FOR BUILDING . g
IN 3 DIFFERENT WAYS :
MARTIN RECORDAKIT PRE-AMP ASSEMBLIES | 2 Track

are available for 2 or 4 track use with Collaro | Pre-Amp 8 gns
Studio Deck or B.S.R. Monardeck. Amplifying | Kit alone
portions are supplied assembied with valves on | 4 Track

printed circuit boards. Kits may be bought for | re-Amp. 9 gns
pre-amp alone, with deck for mounting into | Kit alone
existing cabinet, or with deck and polished wood | Kit with

or portable cabinet. Whichever way suitz you, | bolished wood
these Recordakits provide a wonderful way to  Cabinet and
add tape to existing installations for very little Deck

expense, and give wonderful quality. from 17 gns

MARTIN ELECTRONICS LTD.
155 High St., Brentford, Middx.
Latest Recordakits leaflets pleasel

MARTIN |
RECORDAKITS|

from Radio Stockists |NAME
or direct in cases of
difficulty  write or [ADDRESS

bhone
ISLcworth 5885/1161 IPP.4
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Continued from page 52 of the
May issue.

MECHANICAL
CONSTRUCTION
AND LAYOUT

PRACTICAL WIRELESS 139

Double

Conversion

ommunications

BY P. R. LEWIS

a “floating” plate to eliminate microphony. A

cut-out is made in the mains chassis and the
capacitor mounting plate (some }in. larger all
round than the cut-out) is fastened beneath it with
4B.A. bolts, using rubber grommets between the
plate and the chassis (see Fig. 3).

The capacitor mounting plate is also uvsed to
support another plate, and this is cut out 1o take
the sockets for the plug-in coil units (see Fig. 3L
Three 6-way Jones-type sockets are fastened to
this plate. Precise dimensions for the cut-out are
shown in the diagram and must be closely con-
trolled to give satisfactory mating.

Plug-in Colil Units

The plug-in coil units are constructed as shown
in Fig. 4. The basis of each is a 4}in. x 1}in. plate,
with cut-outs to the same dimensions as on the
socket mounting plate. Three 6-way Jones-type
plugs are mounted on each plate and the Denco
coil pins soldered to the sclected terminals (full
details of coil connections are supplied with the
coils and the connections on to the Jones plugs are
at the discretion of the constructor. However, con-

THE three-gang tuning capacitor is mounted on

Receiver

sideration of the relation between the mounted
sockets and orientation of the appropriate valve-
holder will soon suggest the best possible coil
connections).

The screening cans supplied with the coils
(1&in. diameter) are drilled centrally (}in.
diameter hole) at the bottom to take the threaded
portion of the coil former. The cans are fitted over
the coils and fit snugly on the bases of the plugs.
They are held in position by tightening the OB.A.
moulded nuts which fit on to the top of the coil
formers.

A stout handle is fitted to each coil so to
facilitate entry and extraction via the cut-out 1n
the side of the chassis (and of course, the case).

Front Panel Composition

Layout of the front pancl is shown in Fig. o F
Note from the dimensions of the panel previously
given that it protrudes approximately 3in. beyond
the main chassis at the sides and bottom to allow
insertion into the case.

Note also that the two panel mounted r.f. trim-
mers are mounted in a small box, since it is

Front view of
the finished
receiver
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essential that they should be screened from all
other parts of the receiver and from each other.
A roughly formed box constructed from 20s.w.g.
tinned copper sheet to the approximate dimensions
3lin. x 13in. x lin. deep and fitted with a centre
partition between the two trimmers, serves the
purpose adequately.

Enclosing the Receiver

A metal case is essential for.good screening of
the equipment. The case should be well ventilated
and, to allow adequate air flow, should be
mounted on rubber legs to raise the underside of
the case off bench level.

The loudspeaker can be mounted in a separate
case if desired. However, the author found it
convenient to fix the loudspeaker inside the roof of
the case, using rubber grommets between the two
to damp out any resonance.

Wiring-up

All mechanical work (including mounting of
valveholders, tag-strips etc.) must be completed
before wiring can be commenced. (Note: the
mains transformer and smoothing choke, being
close together on the top of the chassis, must be
orientated so that their fields are at right angles).
Ceramic valveholders should be used if possible
for V1, V2, V11,

~

Cut-out for dial
and drive unit
assembiy.

Painton
Part No. 500472

PRACTICAL WIRELESS
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Heater Supply

First connect all heater decoupling capacitors,
then wire up the heater chain using twisted P.V.C.
covered flex. Wire the heaters in groups (Group 1
—VI1, V2, V11; Group 2—V3, V4, V5, V6, Group
3—V7, V8, V9, VI10: and VI2 separately) taking
twisted feeders from each group back to the mains
transformer. This minimises inter-stage coupling
in addition to avoiding overload on the heater
wiring, as would occur at the end of one long
chain.

Next make connections to the coil input sockets
and all IFT’s, following this by working along the
receiver putting in all other components. Wire
components directly across valveholders wherever
possible and use adjacent tie-on points on the tag-
strips whenever needed to avoid long leads. If
these are unavoidable, do not use stiff wire. Stiff
long wires are unsatisfactory since they can be
made to vibrate; on the other hand stiff short leads
are excellent as they cannot vibrate and should
in particular be used for connection to the coil
input sockets. Wire components directly associated
with valveholders within %in. of the pins, partic-
ularly in the case of grid stopper resistors.

All wiring and components should be as near
to chassis level as possible and should follow the

/Front of chassis

Cut~out in side of chassis to permit
entry of coil unit.

Floating platform for tuning
capacitors, secured by 6—4BA

boits with grommets between
platform and main chassis,

I —6—fixing holes
HGBA clearance

Fig. 3: Capacitor and coil mounting plate details.
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COMPONENTS LIST

Resistors: R20 150Q R40 180 k(2 R49 IMQ
Rsl 10Q R2l 680Q R4l 2-2kQ2 R50 47kQ
R2 100 R22 10Q R42 150Q RS1 33k 4W
R3 2000 R23 10kQ IW R43 680k R52 1-2MQ
RS  33kQ IW R25 47k IW w-w R45 2200 ;W R54 220k}
R6 10kQ IW R26 33k 2W w-w R46 47kQ R55 2:7kQ
R7  22kQ R27 180Q R47 100 R56 33kQ
R8 IkQ R28 8200 R48 4.7k $W RS7 2:7kQ
R9 1004 R29 680 All the above are 109 IW carbon resistors,
RIO 6-8k IW Sg? ?gl(;;?gzw wew except where otherwise stated.
RI} 100kQ)

12 33kQ2W w-w  R32 MO ; ' )

&l% kG R33 2:2MQ Variable Resistors: '
RI4 68Q R34 47kQ IW VR1 25 kQ carbon potentiometer
RIS 68k 2W w-w R35 100kQ VR2 1kQ wrre-wound potentiometer
RI6 100kQ R36 100kQ VR3 100Q wire-wound )
RI7 15k 2W w-w R37 1MQ VR4 25k} carbon potentiometer
RI8 27k (W R38 IMQ VRS 500k carbon potentiometer
RI9 Tk R39 47kQ VRé6 5k( wire-wound

Capacitors:
Cl  0-001uF paper C28 0-75uF paper 150V C53  150pF silver mica
C2  470pF mica or ceramic 200V C29 0-05.F paper C54 47pF silver mica
C3  470pF mica or ceramic 200V C30 O-InF paper C55 56pF silver mica
C4  0-1uF paper C3l 0-0luF paper C56 470pF mica or ceramic 200V
C5  O-luF paper C32 O-IuF paper C57 470pF mica or ceramic 200V
C6  0-001uF mica or ceramic C33 33pF mica or ceramic C58 O-luF paper
C7  470pF mica or ceramic 200V C34 100pF mica or ceramic C59 140pF mica or ceramic
C8  470pF mica or ceramic 200V C35 100pF mica or ceramic C60 100pF mica or ceramic
C9  5pF silver mica C36 100pF mica or ceramic Cé61 100pF mica or ceramic
CI0 0-001uF mica or ceramic C37 0-001uF mica or ceramic C62  See text
Cll 0-00]uF mica or ceramic C38 0-1uF paper C63 0:001uF mica or ceramic 200V
Ci2 0-0luF paper C39 0-00IuF mica or ceramic Cé4 0-1uF paper
Cl3 0O-luF paper C40 0-002uF mica or ceramic C65 16uF electrolytic 450V
Cl4 0O-luF paper C41 0-1uF paper C66 32uF electrolytic 450V
ClI5 0-0luF paper C42 0-002uF mica or ceramic C67 8uF electrolytic 350V
Cl6 0-0luF paper C43  0-05uF paper All the above are 500V rating,
C17 0-0luF paper C44  0-0luF paper except where otherwise stated.
Ci8 0-IuF paper C45 8uF electrolytic 350V
C19 0-0luF paper 200V C46  0-|1uF paper VCI 50pF air-spaced variable
C20 0-0luF paper 200V C47 50uF electrolytic 12V VC2 300pF)
C2| O-|uF paper C48 0-0luF paper VC4 300pF} 3-gang variable
C22 300pF silver mica C49 8uF electrolytic 350V vCé 300pF
C23 100pF silver mica C50 50uF electrolytic 12V VC3 50pF air-spaced variable
C24 100pF silver mica C51  0-0luF paper VC5 50pF air-spaced variable
C25 0-0luF paper 150V I 340pF silver mica (Range 3) TCI 30pF concentric trimmer
C26 O-|uF paper 150V ‘C52{ 960pF silver mica (Range 4) (one per coil-set)
C27 0-35uF paper 150V { 2,000pF silver mica (Range 5) TC2 30pF concentric trimmer

Transformers:

Tl Mains transformer. Normal tapped pri-
mary. Secondaries: H.T. 250-0-250V
150mA; L.T. 3-15-0-3-15V 5A

T2  Output Transformer.

Primary 5,000(). Secondary to suit loud-
speaker.

IFT1, 2,3 LF. transformer (Denco IFT6/

I-6Mc/s)
IFT4, 5 I.F. transformer (Denco {FTI I/
465kc/s)
Switches:

Sl 2-pole, 3-way, ceramic wafer switch

S2  Single-pole, 4-way switch (Minibank C)

S3  3-pole, 4-way switch (Minibank C)

S4  4-pole, 2-way wafer switch

S5  4-pole 2-way wafer switch

inductors:
Li Miniature dual-purpose coil (Denco
“Blue’")
L2  Miniature dual-purpose coil (Denco
“Yellow")
L3 Miniature dual-purpose coil (Denco
“White")
L4  2:5mH r.f. choke (Denco RFCS5)
L5 B.F.O. coil (Denco B.F.0.2/465)
L6  2-5mH r.f. choke (Denco RFCS)
L7  3H choke (low current)
L8  25H choke, 150mA
Vaives: V5 EF93 VIO EL84
VI EF95 V6  EB9I VIl EF9S
V2  6BE6 V7  12AT7 VI2 EZS8I
V3  EF93 v8  EB9I Vi3 VRI50/40
V4  ECHS8I V9  EF86
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, Screening can .
5/15 dia. brass rod supplied with
forms handle coiis

Denco |
miniature
dual purpose |

coil =
1M,

Painton
Part Na
500469

6BA nuts
and b°,.|ts B

AR

Fig. 4 (above): Side view of the plug-in coil unit.
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taken through a %in. hole drilled close to V4
holder. Note that connection between triode and
heptode on the ECHS81 is not internal; pins 7 and
9 must be linked externally.

Similarly the signal meter lead from the junction
of R27 and R28 is taken through the chassis up to
the meter. The resistors associated with the bridge
circuit are wired between the meter and the wire-
wound potentiometer.

The detector switch S4 should be orientated such
that the A and B wipers almost touch the output
leads of [FT3.

The r.f. by-pass capacitor serving the a.f. section
C48 should be wired directly to the h.t. point feed-
ing V9 and V10.

Do not forget to make a good earth connection
of several short stiff wires between the tuning
capacitor plate and the main chassis. Also it is
essential to earth the coil screening cans. This is
most conveniently achieved by drilling the side of
each can and then fastening on a solder tag with
a 6B.A. bolt. The three cans of each coil set can
thus be connected, the link wire then being taken to
a spare pin on one of the Jones plugs and carthed
via a suitable connection to the mating socket.

SIGNAL METER
MAINS HT.  FUSE

AVC

AVC
DELAY STRAIGHT os*rscroa TIME CONSTANT

AFE FﬂLTER 2ND.
®BFO F GAIN
OIS DIODE e

1.0*

AF GAIN _ _
ZERO METER  RFE TRIM
A} ! ra
AF CLIPPER =~ -
METER - -
SENSITIVITY
MIXER
TRIM

TUNING {8 1)
== AERIAL !@;
1sT AERIAL SELECTOR D'POLE
LF GAIN TRIM

DlPOLE‘
@ DIPOLE 28 é@ .
VERT® D|POLE

Fig. 5: The front panel layout.

direct line between soldering points. Squared off
wiring, whilst looking neater, results in longer
leads than necessary.

The grid leads from i.f. transformers should be
screened, as of course should long leads associated
with the a.f. gain control, as indicated on the circuit
diagram. The a.f. choke L7 can be wound on a
ferrite core since its current rating is so low.
(Mullard Vinkor type LA2503, 2,800 turns of
0-002in. enamelled copper). If, however, a larger
choke is used such that it has to be mounted above
the chassis, then leads to this should be screened.
- The leads from the screening box containing the
r.f. trimmers should be low loss coaxial and must
be taken as directly as possible to the first and
second gangs of the tuning capacitor.

The outer braid of all screened leads should
preferably be earthed at either end.

The second oscillator coil L5 is mounted on top
of the chassis and connections to it should be

Oscillator Coils

The oscillator coil connections pose one small
problem. The anode, earth and grid connections
take up three of the six available plug pins. Fol-
lowing the Denco suggestion, the padder leads
from the three different coils can be taken to
separate pins, enabling the appropriate padding
capacitors to be wired on to the corresponding
socket pins. However, if it is desired to fit oscil-
lator trimmers (see discussion in paragraph dealing
with first mixer stage under Circuit Description),
these must be fitted to the individual coil-sets. It
is suggested that an earthing tag is fitted under-
neath the nut retaining the oscillator coilJones plug.
This tag can be wired to the can earthing wire (see
above) and the centre connection of a Philips
3-30pF concentric trimmer soldered to it. A lead is
taken from the other trimmer connection under the
screening can to the grid connection of the coil.

TO BE CONTINUED
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readers writing to advertisers to make sure

that a stamped addressed envelope was
enclosed with any query they sent, or to comply
in other ways with any requests which were made
by the advertiser.

There are one or two other points about postal
matters which need emphasising, and one of these
may seem almost too good to be true. Twice in
recent weeks advertisers have written to say that
they have received orders enclosing remittances
and elaborate dctails of requirements, but no
address from which the letters had come. Naturally
they are unable to forward the goods ordered and
paid for, and the readers will no doubt accuse
the firm of being slow or failing to meet their
advertising offer.

The other point, and one which I feel is just as
important, concerns requests which we have pub-
lished from time to time in our Letters pages,
asking for assistance from other readers—in the
present case asking for back numbers. Several
readers have written to say that they wrote to these
enquirers, stating that they had certain of the
issues available (in some cases offering them free
of charge) and they did not hear anything from the
enquirers, not even a postcard expressing thanks
for the offer and saying that they had obtained the
information or copies from some other source.

These complaints seem very justified, as the
readers went to the trouble of replying to the
request and even, as stated above, in some cases
offering them free of charge, and one would have
expected at Icast a word of thanks. So come along
readers, try and tighten up these postal courtesies
and avoid giving our readers a bad name.

SOME time ago ] remarked on the need for

Transistor Oscillators

There still seems to be a very keen interest in
electronic musical instruments and | have had a
few letters lately asking what transistorised elec-
tronic organs arc now available. They are being
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wavelength

By THERMION

made, of course, and as mentioned previously they
are on the market in other countries and I under-
stand that there will very shortly be one on the
English market, made by an English firm.

1 refer, of course, to the full polyphonic type of
instrument, not a single keyboard unit. There is
very little difficulty in designing one of these
instruments, excep: so far as concerns the power
and the tone changer circuits. The oscillator is a
simple arrangement and for anyone who is anxious
to try this all that is needed is a resistor from base
to battery positive and another resistor (approx-
imately 10 times as great) between positive and
emitter. The collector goes through another resistor
to battery negative, and a capacitor between
emitter and collector completes the circuit of the
oscillator, taking the signal through a capacitor
from the emitter.

For really good musical results, more elaborate
arrangements are, of course, desirable, and it is
possible to use these cheap components in a fre-
quency dividing unit where a single transistor can
deliver four or five notes (monophonic instrument),
but 1 have not heen able to obtain a very wide
range of notes from a single transistor of the type
mentioned above without running into difficulty.

More Tips

I have received quite a host of hints and tips
since | started mentioning these, and some of them
are good, but the majority are more or less either
well-known or hopeless. One often finds a simple
way of doing some job which one thinks might
interest others, but this is probably the only
occasion when the particular idea can be used and
it is not what might be called of ‘“‘general interest”.

Here, however, are two simple ideas which
undoubtedly will find application at some time or
another in every ham *den”. Firstly, the foil
which is on sale in the popular stores for use in the
kitchen is, in most instances, actual sheet
aluminium and as such it can be used for screen-
ing-—in some cases permanently.

A small piece may be wrapped round a glass
valve, trapping as it is wrapped a piece of bared
wire. and forms an adequate and effective screen
for test purposes. It may also be laid on a piece
of wood and held in place by components to form
an improvised chassis—and is much cheaper. It
may also be cut into narrow strips and wrapped
round covered wires or leads to provide quite an
effective screened cable.

Doubtless many other ideas for wusing this
material will occur, and being actual metallic sheet
it can be used in place of metallic paint which is
normally useless for screening as it consists of
metallic powder in a medium which, when it dries
leaves the grains of metal effectively insulated. This
can be proved by testing with an ohm-meter.
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CONGRETE
BY E. ROWEN

OR the past 12 years I have been building

amplifiers and loudspeaker cabinets in search

of good sound reproduction in the home,
and although this in itself is not unusual, I find
that the experience gained has led me to some
pretty definite conclusions, the primary one con-
cerning the weakest link in the chain—the loud-
speaker.

Nowadays you have only to thumb through any
hi-fi or electronics magazine to find out that you
can get true bass without boom, true treble without
tizz and true middle without muddle in cabinets
ranging from a square-shaped cubic foot to an
elongated grandfather clock you can hang on the
wall.

In the past decade I have constructed cabinets of
all sizes and shapes using many kinds of materials
and mathematical formulae, and 1 have found only
one cabinet capable of giving true boomless bass.
In my house now I have a concrete column, and a
wooden column, and 1 have made reflex cabine;s,
sandfilled baffles, labyrinth boxes and many other
types of * perfect” enclosures.

Many of these produced excellent treble, but the
two pre-requisites of natural bass without loss of
power are size and solidity and T maintain that
only a concrete or brick enclosure will give you
these.

For those readers who have not visited scores of
homes and listened to hundreds of loudspeakers
in cabinets ranging from beer-barrels to flower-
pots; for those who have not spent scores of
hours every year in plush showrooms listening to
every conceivable type of unit dreamt up by
imaginative but slightly-deaf draughtsmen, let me
categorically and at once state that it is extremely
difficult to compare two or more loudspeakers
together for performance, even with instantaneous
switching.

It is impossible to carry these loudspeaker sounds
in your head to compare with your own loud-
speakers when you get home. It is difficult in a
~ showroom with switching facilities because no two
loudspeaker units are the same, even from the
same manufacturer, and 1 have known friends who
have bought units after hearing the same type in
the showroom to be bitterly disappointed when
they fitted the unit in a similar cabinet at home.
The results are often more like P.A. than hi-fi.

Furthermore, many cabinets are designed to suit
only one type of unit, and this is annoying when
a person acquires a second-hand loudspeaker—
few people can afford to buy a new loudspeaker
every time they want a change—and I have found
from experience that the only loudspeaker cabinet

‘H 0STR]

that will give a full natural range with any 12in.
loudspeaker is the 9 cubic ft corner cabinet.

MERITS OF THE DESIGN

Yes, the design is not new and it is not mine. It is
exactly the same as that described by Mr. Briggs
of Wharfedale Wireless Works, but my version of
the design has some important constructional ideas
which will save the constructor some £30-£40 in
cost!

To encourage readers who will at once say that
9cu. ft is too large for modern homes, may I
for a moment put forward a few arguments in
favour of the large cabinet?

Firstly, you cannot alter fundamental mathe-
matics on air-loading, and for true bass you must
have the requisite space.- You will go on for years
experimenting and wasting money to find the
ultimate, and you will fail without the size and the
rigidity. If you can produce true bass in tiny
spaces, why don’t they make ’cellos as small as
violins?

Secondly, with regard to space, you will find that
often the corners of a room are,unused and a
cabinet filling this space would be materially useful.

Thirdly, although Mr. Briggs may have designed
this cabinet primarily for Wharfedale units I have
tried with equal success in my cabinets units by
Wharfedale, Vitavox, Duode and Goodman’s and I
am sure other good 12in. and 15in. units would
satisfy. And, of course, your 8in. unit will sound
proportionately better.

Fourthly, and perhaps most important, the con-
crete cabinet described requires no skill to make,
costs only a few shillings, and can be made in a
few hours, excepting the time allowed for the
concrete to dry. It has the one advantage over
the wonderful brick enclosure in that it is portable.

This article is non-technical, but I should like
to mention that although the school in which I
now teach has no hi-fi equipment, in my previous
home town all our new schools were equipped with
9cu. ft brick enclosures in the main halls, fitted
exclusively with Wharfedale 15in. whoofers -and
other Wharfedale units, and in every case the
sound reproduction was superb. We used, of
course, complementary amplifiers and equipment.

BUILDING THE FRAMEWORK

Now for the details of this cheap ultimate in
loudspeaker cabinets. and let me say at once that
if you don’t like cutting wood you can get all this
cut and shaped at any builder’s yard or Do-it-
yourself shop; so that all you have to do is to
screw it together.

Cut the lengths of softwood as shown in the

3
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Fig. 1
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314" sub-baffle frame.
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CUTTING LIST

Lid on top battens; size according to position in room.

{2 off
2 off
2 off
2 off
2 off

64in.

zin.
4 in.
26 in.
12 in.

long
long
long

All lin. x I4in.

Rt.angle
bracket.
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2 off

| off
| off

26%in.
17%in.
IS,m.
24 in.
23 in.

|

H&)

Wall battens

Wall battens
.long A&D
2 off 37%in.long B &C
| off 26%in.long E
t off 17iin.-long G
Approx. | gross screws and
30 feet galvanised wire

| off
| off

1"x 172" wall batten

Metal fillets 34"x1" angle
bracket may be used to fit
sides to front before or after
fitting top.
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cutting list, and if you have not had this done at
the shop, plane down the chamfered pieces A, B, C
and D with a plane or Surform tool. Remember
that pieces K, O, E, F, P, T must also be cut at the
ends to fit, but this is an easy matter when A, B,
C and D are cut. All pieces are butt jointed,
though you can make any joint you like.

Drill holes to take 2in.—24in. screws right
through the points shown in Fig. 1, but before
you glue the pieces together find all the old
screws you have always wanted a use for and
screw them at 3in. intervals on the inside faces of
the wood as indicated in the drawing. You have no
need to be exact about this, and I found that screws
are better than cup-hooks. If you have no screws
buy a gross of 11in. or 13}in. 8's or 10’s at a cost of
about 4s. 6d.

This done, put contact glue on all joints and
screw and glue together. You can do this easily
if you lay each frame on the table or floor and
press against the wall or skirting board. If the ends
have been cut true the whole thing will be true,
but if you have clamps use them. Screw together
the loudspeaker frame G, H, I and ] and screw
this through G, to the top member E.

Now tie galvanised wire, obtainable at any
ironmonger, 16 gauge or thereabouts to the screws
and stretch across the main frame as shown in
Fig. 1. Keep this taut if possible—you can
use pliers to do this—and if the frame is not
square, tighten or loosen the screws accordingly
and the wire will square the frame for you. No
wire is needed in the side pieces as the screws will
hold the concrete to the frame.

MIXING THE CONCRETE

The next stage is even more simple. Buy one
cubic foot of sharp sand and 4 bag of cement—
you won't need all this but these are about the
smallest amounts you can buy—from a builders’
merchant (total cost 3s. 6d.) and mix on a board or
concrete floor three spadefuls of sand and one
spadeful of cement. Turn over at least four times.

Lay the frames on a flat surface and use a base
of hardboard, if you have it, smooth side inwards.
You need not grease this. With moderate care you
can fill the frames inside the house, say on the
front-room floor. Put newspapers down first.

When the frame is in position pour a kettleful
of warm water into a hole you have made in the
top of your little mountain of sand and cement
and mix in from the outside. You may need
another kettleful or more, depending on how wet
your sharp sand is. but don’t overdo the wetness.
The drier the better with the right mixing con-
sistency.

When the sand. cement and water are in a damp,
mixable state. shovel the mixture carefully into
the frames, or if you work in the house use a
bucket to carry the stuff in. Don’t rush, you have
an hour or so to get it right.

After you have got the concrete roughly level
with the top of the frames. obtain a wooden straight
edge about 1 in. thick which will span the large
frame and bang this up and down on the frame at
the same time as you move it along to cover the
whole of the concreted areas.

This presses the mixture into the corners and
you finish off with a sawing movement. Leave
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about four days and if you can put up with the
small amount of mess you will find the area much
easier to clean when the cement 1s hard. Wash the
bucket and spade at once, of course.

ASSEMBLING THE CABINET

Again, no skill is needed to put the frame
together. Plug the two wall battens to the wall at
the correct height and place the end pieces against
this and fix at the top with two ordinary angle
brackets. The unit will stand all right, if you do
not want screws in your skirting board. Before
you fit the front, make the top.

This top, obviously, can be made in a similar
way with concrete, but you can use any inch-thick
timber or chipboard. In case the walls are not true,
make a paper or cardboard template and get the
wood shop to cut to size. Overlap at front and
sides about half-an-inch.

An easy and secure way to fix the top is to fix
to battens lin. x 14in. running north to south, as
shown on the drawing, and at right angles to them
screw one or two battens on to the first battens
so that the ends fit under the wall battens, as
shown dotted in Fig. 2. Screw the bottom battens
to the wall battens.

Before you fit the front, place the top into posi-
tion and draw a line along the inside of top mem-
bers E, K and P, remove, screw two more angle
brackets to the line. Replace top, put your head
through the hole in the frame and screw the two
angle brackets to front member E.

Finally, fit a }in. frame to go inside the 15}in.
hole to take a sub-baffle to fit the size of your loud-
speaker. Bolt your loudspeaker to the baffle and
screw to the }in. frame.

Other ways of fixing the loudspeaker cabinet
together will suggest themselves to many readers,
but an excellent way of finishing the job off is to
make a simple 4in. wooden frame to the size of
the cabinet, cover this with the same material as
your curtains and press this frame under the over-
lapping top and above a skirting board or plinth
board you can put around the bottom of the
cabinet.

Another way is to cover the front in veneered
hardboard, or simply in veneer if your concrete
is smooth enough. A more refined way, perhaps,
would be to make the main frame, before concret-
ing, in walnut or sapele hardwood, and fit hard-
board inside the frame.

When concreted this would leave a }in. recess
which could be filled with walnut or sapele-faced
veneered hardboard, thus simulating hardwood
throughout. No lagging is needed in the cabinet.

You can live with this loudspeaker. No boom.
no panel resonance, no coloration—you will never
get tired of the superb bass. If you want more top
—the modern craze—f{it a tweeter to a thin frame
the same shape as the cabinet.

Now forget your loudspeaker troubles and with-
out fear compare your results with any outfit
costing £100 or more. For those who must have
sterco use a wooden or concrete column of any
good design and mount this on castors as you are
sure to find that your ears will not respond as they
should, and you can wheel this cabinet about while
you scarch for the best place to sit.
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Continued from page 62 of the May issue

tions, which includes their use as radio receiver
“front-ends ”, brings us up against some
factors we have not met before as well as some
new effects of factors we have already dealt with.

A general discussion of some of the problems
we are likely to meet, might be as well, before we
start considering them in detail.

We shall want to use our transistors as a means
of amplifying signals from an aerial, at reasonably
high frequency, and then demodulating them to
serve as the input to an audio amplifier.

The probability will be that our aerial will be
of the Ferroxcube type, sensitive enough but
highly critical and—compared with a normal out-
door type of aerial of course—unlikely to provide
signals of any very great amplitude for us to start
with, unless we are right underneath a transmitter.

It might also be as well then, if we start at the
end, as it were, and deal with the demodulator, or
rectifier as it is more usually termed, first.

First of all, as a transistor is not the best means
of obtaining demodulation, our “ rectifier” will
doubtless be a diode. This fact in itself will impose
some restrictions. Let us consider then the semi-
conductor diode.

THE consideration of transistors in r.f. applica-

CRYSTAL DIODES

Semiconductors, or crystal diodes are very heat-
sensitive and should never be soldered without the
use of a heat shunt of one sort or another. Nor are
they perfect rectifiers since they do pass a small
value of reverse current. But the fact which will
concern us most here is their resistance.

Diodes of the crystal-tvpe possess the peculiarity
that they offer a considerable resistance in the
forward direction, though of course very much less
than their resistance in the reverse direction. This
forward resistance reduces rapidly to an almost
negligible value once current commences to flow—
but initially it is definitely there and nas to be
taken into account, in fact there is a voltage drop
across a diode even in the forward direction.

-
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conductors

TALKING POINTS ON CIRCUIT PRACTICE

No. 5—R.F. Operation of Transistors

This is due to a certain phenomenon termed
* hole-storage " but we need not concern ourselves
with that, except to appreciate that it exists and
that it lasts for a definite, if microscopic period of
time from the moment current begins to flow to
the moment the resistance reduces to its lowest
value . . . known as the “ recovery period ”. There
is also an effect when current ceases to flow, which
maintains an apparent current when the real
current has stopped, again for a certain period of
time. These periods of time are microscopic . . .
but so are the time periods involved in the recti-
fication of h.f. pulses or signals.

This initial high resistance of the semiconductor
diode in the forward direction plus the time taken
to overcome it does in effect mean that the diode
is not a perfect rectifier of small currents, or cur-
rents which last only a microscopic period of time.

STANDING BIASING CURRENT

Conventionally the means adopted to get over
this little trouble is to give the diode a standing
current of a sufficient value to take it over its
resistance ““ hill ” into the area of low resistance
the other side and maintain it there regardless of
signal currents; when it becomes an efficient
rectifier passing current easily in the one direction
compared to an almost complete (though not quite)
barrier in the opposite direction. Biased in this
way it will pass either the negative side of an a.c.
wave, or the positive side, according to which way
it is connected of course, without any initial delay
necessitated by breaking down its initial high
resistance.

Failing such a standing biasing current—which
is not always easy to achieve in the circuitry, the
diode requires a certain strength of signal applied
to it, then, if it is to be a good demodulator.
Which infers several stages of r.f. amplification in
front of it, because the signal obtained from the
aerial in a normal transistor set will not be of very
massive amplitude in the first case.

~Now we come across quite a variety of what
may be termed * trick » circuits, which attempt to
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get useful results out of a single transistor and a
diode . . . and we have already seen that a semi-
conductor diode requires a robust signal.

CLASSICAL T.R.F. CIRCUITS

Most of these “economy”™ circuits stem from
old-time * single-valve ™ circuits which rendered
yeoman service in the old days. To mention but a
few, we had the Armstrong super-regenerative
circuit—in which a single valve was made to
operate over the threshold of oscillation so offering
no damping whatcver to the aerial circuits, and
by suitable sclection of grid-leak and other com-
ponent values the internal heterodyne, if any, was
kept above audible limits so not interfering with
reception. This type of circuit is known now as a
* Quench ™ circuit.

Then there was the * Scott-Taggart 100”; we
believe the first successfully to use a single valve
first as an amplifier at radio frequencies, and then
by feeding the rectified audio signal back through
it, again as an amplifier at audio frequencics. This
we now know as the * Reflex ™ circuit.

REACTION CIRCUIT

And, of course, the daddy of them all; the single-
valve * Reaction”™ circuit whereby the stage 1s
kept just short of the oscillation point by means
of a variable positive feed-back . a circuit
capable of amazing results since the damping on
the aerial system was almost zero. All these circuits
have come into fashion again, with the birth of
transistors. Let us examine why they do not give
anything like the same results as they did with
valves. There is more than one reason.

The old regenerative receivers were fashionable
in the days of air-cored, solenoid coils; they went
out of fashion when dust-cores came in. Those of
our readers who understand the principles of in-
ductance, especially self-inductance, will know that
changes in the secondary are reflected hack into the
primary, and will have no difficulty in appreciating
that in a practical sense the coupling between the
aerial inductance and the “ reaction ™ coils in these
receivers was quite a tricky problem. There was
an optimum coupling; if coupling was too tight
you defeated you own ends, and if it was made
even tighter, then the * reaction” capacitor tuned
the aerial; also the entire set-up depended to a great
extent upon the actual anode voltage used . . . the
lower the better, in fact, if you wanted * smooth”
control.

This in fact follows from the theory of in-
ductance!

With solenoid air-cored coils regencration was a
practicable procedure.

DIFFICULTIES OF APPLYING
REACTION
With the coming of iron-cores usable at radio

frequencies the situation aliered drastically: the
greatly increased number of lines of linkage made
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it extremely difficult to apply reaction to a dust-
cored coil—which was probably pile-wound tightly
on a secondary. anyhow—and retain any sort of
control over it over a wide range of frequencies,
though it was not impossible if only a single
channel reception was concerned.

Pulling of the aerial circuit by the reflex circuit
became difficult to avoid, the optimum coupling
almost impossible to achieve in practice: and the
whole sct-up was more likely to “damp” the
aerial system than undamp it.

It is equally difficult to adapt * reaction” to the
modern Ferroxcube aerial, with its tightly wound
primary and secondary aerial coils.

A further consideration lies in the fact that the
early reflex receivers made use of what was then
known as ‘‘leaky-grid " detection . . . a method
difficult to describe in simple terms but which gave
very great magnification on the grid of the valve
itself by causing the incoming signal to charge a
capacitor in the grid circuit so that the potential
of the capacitor—accumulating with successive
trains of incoming waves—moved the grid cum-
ulatively so as to cause almost a cut-off in anode
current before the charge was able to leak away
(via the grid-leak). A time-constant of C and R is
involved in this procedure. which was possible with
a valve, whose input impedance was of the order of
many thousands of ohms. but which has not yet
been achieved successfully with the transistor
whose input impedance is somewhere only about 50
ohms. A moment’s consideration will show that
whatever value of resistor one put in as a *‘ grnd-
leak ™ (or bascleak), it would reduce it to 508, due
to the base-emitter path in parallel with it. This
additional amplification . . . and it was *many
times ”, is therefore not very practicable with
transistors up to now.

There is furthermore the consideration that reflex
or no reflex we just have not got a high enough
impedance in the input of a transistor to enable us
to develop any real work across it—these old-time
circuits depended upon voltage variations, whereas
what we have to feed a transistor with is current
changes.

The potentials in our aerial, being waveform
potentials. will be voltages: with the transistor we
have to convert them to current changes . . . with-
out a high impedance across which to achieve that
conversion.

REFLEX CIRCUIT

The third form of circuit, the reflex, whereby the
audio signal is brought back and fed through the
first stage with the r.f. signal, so that the first stage
operates at both radio and audio frequency, is
more successful. It kills two birds with one stone
in that it not only provides us with a stage of
audio-ampliftcation without using another tran-
sistor to do it, but by feeding the rectified audio
signal—which is frequency modulated d.c.—back
to the input and passing it, amplified now, through
the diode again it provides the diode with a steady
d.c. bias of a considerable amplitude and thus
holds it well over in its region of low resistance so
that the r.f. signals which it receives at the same
time are dealt with under the best conditions. 1t
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is usually combined with a form of regenerative
circuit as well but still suffers from the
regenerative difficulties already mentioned.

Regeneration, therefore, is a tricky problem with
transistors; though it can be done: preferably by
obtaining the feedback in such a way that it does
not influence the input directly—cathode (emitter)
injection, for instance. But we are still left with
the problem of insufficient impedance in the device
itself to do any real work over.

Recognising the limitations imposed upon us
by the low values of impedance associated with
transistors; recognising also the limitations
imposed upon regenerative procedures by the same
factor and also by the problems associated with
modern dust-cored coils with their high values of
inductance, let us now consider some further
factors associated with transistors in r.f. applica-
tions.

We know that transistors can now be bought
which will operate up to far higher frequencies
than we are likely to want . . . the OC170 for
instance; so that presents no problem. We know
also that their alpha dash, or gain, varies according
to frequency. But the transistor has a peculiarity
which is not found in valves. Owing to the fact
that it is a crystal, conduction is through a solid.
There is in fact a resistance path between the input
and output circuits of a transistor, and there is
also a capacitative path which must of
necessity mean that changes in the input will effect
the output, and changes in the output will be fed
back to the input side. Also, since there is capacity
associated with this internal feedback path, the
value of the feedback will vary with frequency.

As anything on the collector of a transistor is
out of phase with anything on the base the internal
feedback must be negative and must take the form
of unwanted signals appearing on the input side
by reflection from the output side.

NEUTRALISATION

It is normal to cancel out this unwanted feedback
by providing a deliberate external feedback of the

same magnitude but opposite phase — the pro-
cedure being known as neutralisation or unilateral-
isation. Which is much the same in fact as

“reaction ” or *regeneration” which is the same
thing. 1t involves, since collector and base are out
of phase, reversing the phase of the feedback, since
we want a positive feedback to cancel the internal
negative feedback.

We have seen that the internal feedback values
depend on frequency. These values can be
calculated fairly easily for a single frequency—
we will go into this in a moment. To calculate
them for all frequencies, i.e. all the frequencies in
the broadcast band to which a receiver may be
tunable, is a different matter, since they would be
varying all the time.

If we are going to use a reflext circuit, with
several stages cf tr.f., and a regenerative circuit,
we would at once be up against the necessity for
calculating what the value of internal feedback in
the transistor would be at all the frequencies we
might be likely to tune it to. And then to calculate
the necessary values of external feedback at all
these frequencies in order to cancel it.
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THE SUPERHET

Which brings us to the * preferred > r.f. circuit,
and also to the reasons why it is the preferred
circuit.

We have considered the difficulties. Now let us
consider how they look to a superheterodyne
circuit . . . which is the preferred circuit.

To begin with, we postulated a highly undamped
aerial circuit; an oscillator for the first stage
achieves this. Next, we postulated a degree of
regeneration which shall not “pull” the input
tuning; an oscillator looped back to its emitter will
give us this. Next, we called for several stages of
amplification before the diode, this we can obtain
by a couple of stages of i.f. which being periodic
tuned we will not need to tune and can therefore
neutralise for one frequency only. Finally, we
want a robust signal to drive the diode over the
hill into its low resistance area . . . the output from
the local oscillator added to the signal achieves
this. And finally since the i.f.’s will be transformer
coupled we can reverse the phase of our neutralis-
ing feedback simply by taking it from the
secondary of the transformer instead of the
collector.

Thus the superheterodyne circuit solves most of
our problems without any trouble to ourselves.

And since it involves inter-stage transformer
coupling it solves another problem also, that of
stepping down the output of one stage to drive the
base of the following stage . . . all that is necessary
it to make the coupling transformers of the correct
step-down ratio—probably somewhere round 6:1.

With transistors, the apparently difficult is in fact
the easiest. A five or six stage superhet is likely to
be easier to build than either a ‘ One-stager”,
“ Reflex-regenerative ”, t.r.f.—or any other what-
have-you! In addition to which, it will probably
work—which is more than one can say about the
others. For the reasons we have shown, we hopel,

SERIES CONTINUED NEXT MONTH

JOIN THE PRACTICAL GROUP

PRACTICAL TELEVISION .. .. .. 2
Every Month

PRACTICAL MECHANICS & SCIENCE 2/-

Every Month
Devoted to Mechanics, Science and Invention

PRACTICAL MOTORIST cx oo oo U
Every Month

PRACTICAL HOUSEHOLDER .. .. I/6
Every Month

‘“TEST GEAR TECHNIQUES”

We are sorry that Part 5 of this series has been
held over until the July issue, due to the indisposi-
tion of the author.
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Morse Practice

OSCILLATOR

By GRAHAME MEACHEN

ECENTLY the writer was asked to build an
audio oscillator for Morse practice that had
sufficient volume to be heard by several

people in a busy clubroom. Needless to say, it
also had to be cheap and portable,

AN EXPERIMENTAL CIRCUIT

An experimental oscillator, using the circuit of
Fig. 1 and a standard moving-iron earpiece, proved
to be suitable only for a fairly quiet room, and
something with more power was needed. How-
ever, a search of the available components pro-
duced nothing more than surplus * red-spot ”* audio

asSwm—
R2 é Key
49
5!7“ & 5,37" Earplece
< QeuF %
11 o L
17 o]
1
b1t?tv D
1 c2 Tr2 el
O 14F 1
i >

Fig. 11 The experimental circuit first used by the author.

transistors, and it was decided to see how much
output could be squeezed out of these, before try-
ing more expensive ideas.

HIGH OUTPUT CIRCUIT

The circuit of Fig. 2 was eventually determined
by trial and error and the surprisingly high output
turned out to be too loud for use at Kome, though
ideal for the club; a simple switched volume con-
trol, as shown, was therefore added. This also had
the effect of altering the frequency of the oscillator,
but for Morse practice this was not undesirable.

LS Output transformer
/ (see text)
|

IKey
, X >

27
3

-

Za7k e 47K 12v i
= OyF battery |
L 11
LI

R4
5000
<
Tr2 R3
27k %

Fig. 2: A higher output oscillator.

Tr1

The transformer can be any multi-ratio audio
output transformer, with taps in the primary. The
one actually used came out of a set nearly as old
as the writer! The taps selected depend on the
frequency required. and can only be found by
experiment, as even transformers from the same
source can give different results.

The loudspeaker used was a standard 3Q Sin.
p.m. moving coil, but any standard loudspeaker
would suit. The actual circuit was built on 1}in.
of 14in. wide tagboard, which was taped to the
output transformer. The batteries were two 6V
PPi's, which had been taken out of a transistor
superhet; they proved to have ample life remain-
ing for this application.

In the writer's case. all the components, batteries
and loudspeaker were built into a cabinet 8in. x
3in. x Sin. which was covered with rexine, but this
depends entirely upon the builder’s requirements. Jij

PRACTICAL WIRELESS CGIRCUITS
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By F. J. CAMM 1776 by post 1877

from
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All post orders, etc. to 162 H

18 TOTTENHAM COURIT nOAD, W.I
162 HOLLOWAY ROAD, LONDON N.7

9 CAMBERWELL CHURCH STREET, S.E.5
12 SUFFOLK HOUSE, GEORGE STREET, CROYDON
10 WITHY GROVE, MANCHESTER, 4

;LYNE RADIO LTD.

THE
COMPONENT

SPECIALISTS

MUSeum 5929/0095

NORth 6295/6/7
RODney 2875

Blackfriars 5379
OLLOWAY ROAD, LONDON, N.7

The “AIR KING”

Our new highly successful Six tran-
sistor Juxury portable with the
“SLIM LINE” look. To buiid your-
self. with printed circuit chassis for
reliability and simplicity in con-
struction. May be used as Car Radio,
with full MEDIUM wave and LONG
wave coverage.

Look at these features!

* 500 milliwatt output to high flux
7 x 3lin. high fidelity loudspealer.
% Six selected Mutlard Tranzistors
in latest super sensitive circuit, plus
germanium diode. % Compact size—
only 9% x 31 x 6in, (high). % Attrac-
tive three-tone cabinet. Black. Dark
Grey. and Silver Grey. with gilt
control knobs and ait gllt. fittings.
% Coax socket for car aerial. % Brand
new guaranteed components, % Push
pull output. % Automatic volume
control. 4 Long life battery. *

Super sensitive internal ferrite rod |

ial., % Nothing more to buy.

Ca{:inet included.
£7 19.6

Special inclusive price for
all required components

&P, 4-,
Alignment service aval]nble Full
assembly details and individually

priced parts list.all of which are avail-
able separately price 1/8 post free.

| The “HIGHWAYMAN”

At 1ast a quality Car Radio to build
yourself, at an economical price.
Look at these features:—

* Attractive styling. % Push-pull
output. % 3 latest Mullard transistors
plus valves type EBF83 and ECHS3.

No Buzz. High Output and sensi- |

tivity. # Printed circuit (newest
type). 7° x 4 High flux p.m. speaker.
* Medium and Long Waves. % Push
Buttons for fingertip control * Ex-
tremely low Battery consumption
(less than i amp.) % Easy to fit any
make car (Positive earth only). % 12
voit operation. Compact size
measures only 7° x 7° x 2° deep. % Easy
assembly. Supplle"ddwnh dial and

drive already mounte

All parts avail-
able separately
but {f purchased
at one time, the
whole will be supplied at a specml
inclusive price of only £1
Plus 4/- P. & P.

Parts list and comprehenswe
instruction booklet 2/6, post (ree.
(Deducted from cost if complete
parcel purchased later).

NEW BRANCH

CROYDON

NOW OPEN AT
12 SUFFOLK HOUSE, GEORGE ST.

(One minute from East Croydon Station)
OPEN ALL DAY SATURDAY

MODEL TK.20A

Size 31° x 24" x 11", Meter
slze 2A x H Tok Sensltlvﬂ.y 10(():0
,volts 0 15 07150, 0/1000 volt,s
¢ D.C. urrent. 0/150 mA.
Resistance. 0/100K. Complete
with test prods, battery and
full instructions. T-
STANDING VALUE at

5 42/ PusiusP.&P.

MODEL TK.50

Size 57 x 33° X 14~ 1000
ohms per volt ACIDC

DC Current 1-250
DC and AC volts. 10
250-500 and 1000 v.

Resistance 0-10K, 0-
100K. Complete with
test prods. battery and
full tnstructions. Out~
standing buy at

57/6 plus25P. & P. E
E

" The SINCLAIR SLIMLINE

A new minjature 2 TRANSISTOR printed
circuit pocket radio. Completely portable
and the smallest of them all—only 21° x 13"
i*. Uses latest Micro Alloy Transistors and
with buiit 1n ferrite aerial will receive all
stations on Medlum Wave—B.B.C., 208, etc.
asy Lo assemble—no alignment nrobe ms.
All required components, mcludlng\car‘piece

ONLY 49/6 p.&P. 16
_A]l part.si)ld sep&ﬂe]y. ‘
THE NEW “CLYMAX” ! !

NEW LOW PRICE MADE POSSIBLE
Through Further BULK PURCHASES ;
‘ur

transistor
pocket sjze
superhet for
‘Medium and
Long Wave.
All required
components
NOW ONLY

39/6

Nothing more to buy! Plus 3/6 P. & P.

% Completely self contained. No external
aerial or earth required. % Full medium wave
coverage. plus switched Light Programme on
Long Wave. %« Push-pull output—250 milli-
_ % Matched set of latest type Mullard
transistors % Geniune 2}in. P.M. Speaker.

% New high-Q cotls. % Ferrite rod aerial
with high selectivity. * Size: 5} x 3! x 1¥in,
Two-tone cebinet. % Precision etched printed
| elrcuit with components references clearly
| marked. Alignment service available. All
parts avatlable separately. Full assembly
| tnstructions and Individually priced parts list
| 21- post free.

l

TAPE RECORDER
CONSTRUCTORS

LATEST COLLARO STUDIO TAPE
TRANSCRIPTOR. Latest type incorporat-
ing Record, lnterlock Lever, Button. 3 motors
3 speeds, 11, 31, 4 1.p.s., takes T
Push-button controls. NEW LO
OF £10.10.0 ONLY! plus 7/6 P. & P. Usual
H.P. facilities.

NEW TAPE RECORDER AMPLIFIER
TYPE_8311-V. Sub-assembled—anyone can

build! Printed Circuit, all components moun-
Already tested.

ted and dip soldered. Each

lead cut to length. All that is required to
complete the tape recorder is for a few com-
ponents to be mounted in the cabinet and the
free ends of the leads soldered to terminals
which are clearly marked. everything sup-
Piled, all you need is solder iron. pliers and
screwdriver. Valve line-up: EF86, ECCS3,
xE , BEZ81 and EM84 magic eye, Monitor:
lns facilities. outbut socket for feeding to
hlgh quality amplifier, can be used as
straight’ amplifier for record reproduction.
EQUALISING ON TWO SPEEDS. OUTSTAN-
ALUE AT £11.11.0 plus 2/6 P, &

1nclud1ng all necessary instructions.

ATTRACTIVE TWO-TONE PORTABLE
CARRYING CASE. Suitable for above
amplifier and Collaro Studio deck. Fitted
with 8in. x 5in. High Flux P.M. speaker for
high quality repmducnon Inclusive price
£5.5.0 plus 5/- P. & P, Full list of competitively
priced mics. and stands on request. The above
%A'ems purchased at one time, SUPPLIED

NOW AVAILARLE! FOUR TRACK STUDIO
DECK AS ABOVE, FITTED WITH HIGH-FI
FOUR-TRACK HEADS. PRICE £13.19.8 plus
7/6 P, & P. Four track heads supp! ied separ-
ately, complete with mounting bracket for
Studio Deck at 92/6 pair, plus 2/6 P. & P,

TAPE RECORDER AMPLIFIER 83114V,
Exactly as 8311-V but four track. suitable
for the above high-fi four-track heads.

Price £12.12.0 plus 2/6 P. & P.
PRF-AMPLIFIER KIT TYPE 8312-0P,
Complete high quality pre-amplifier kit for
use with Collaro Studio Deck. Price £8.8.0
plus 2/6 P, & P.

N.B. Four-track deck and amplifier fit the
above case without any modification what-
soever.

TAPE ! TAPE

For thefirst time in this coun=
try! Canada’s Hi Fi Magnet-
ic Recording Tape. Made by
““Bel-Cleer*” of Canada.

Following sizes available,
others to follow. Rrand New,
NOT Sub-standard. High
grade Acetate base, attrac-
tively boxed, fitted leaders,
fully guaranteed.

5in., 600 ft.. 12/6; 5in. 900 ft., 15/-; 57in. 1,200 ft.,
18/6: 7in. 1,200 t.. 18/6: 7in. 1.800 {t., 25/, P. & P
6d. per spool. 3 or more post Iree. (Bona fide
trade inquiries invited).

SPECIAL AMERICAN MYLAR DUPONT,
5in. 1,200 ft. D.P. Top quality Brand New 25/-,
post free. Limited quant.lt.y only!

PLASTIC TAPE SPOOLS. Best quality.

. 1/3, 4in.. 2/-, 5in., 2/-, 5Mn.. 2/3, Tin., 2/6.
& P. 6d. per spool. Orders over £1 post 'free.

| TRLEPHONE PICK-UP COTL. Designed to
| feed into the microphone input of either a

tape recorder or any high galn Ampllﬂer.
Eastly attached to telephone by ber suc-
tion attachment. The coll is electrostat!cally
shtelded to minimise hum pick-up. When
positioned on telephone this model is more
than adequate for a fully modulated tape
recording. Brand new complete with 5 {t.
shielded cable. ONLY 14/-. Post free.
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HOME RADIO OF MITCHAM

Dept. P,

Shop hours 9 a.m. to 6 p.m.

187 London Road, Mitcham,
Phone: MIT 3282

Surrey.

Wed. 9 a.m. to | p.m.

HEADPHONES

Lightwelght
high  resis-
tance Head-
phones (4000
ohms). ideal
for short

son’'s £4.2.8, Brown's Super ‘K"
stereo from £6.10.0. Please
add 1/6 post.

GRUNDIG JACK PLUGS
Brand new Grundigz typbe J2
jack plugs will fit standard jack
sockets as well. Normal price
5/-. Our Special I'rice 1/6 each.
Adgd 6d. post to order. Special
terms quoted for quantity.

STILL THZ BEST SHORT-WAVER! |

GLOBE KING 100A
Explore the World

from your arm- i
chair. Build this
truly amazing
little one-valve

battery set which
gives world wide
reception &t a
minimum cost.
Learn morse and
listen in to shipping &nd amateurs etc,
Extra stage can be added later. Kit of
parts with 3 colls covering 10 to 100
metres. PRICE £3.19.6, post 1/6.

MULLARD AMPLIFIERS
ON
PRINTED CIRCUITS

We can supply printed cir-

cuit boards ready drilled
for the following Mullard

10 watt 12/86.

wave, crys- M’una
tal sets. tape 3 watt 7/6
recorders, Mullard
etc. Brand
new boxed 15/-, post 1/6d Mullard
Brown's type “F" 37/6, Erics- ampii

fler 7/6.

Mullard 10 watt ECLS8¢
amplifier 12/8.

Canbeused in pairs for stereo.
PLEASE ADD - vost.

WE ARE MAIN |
STOCKISTS FOR
HEATHKITS

EDDYSTONE

without doubt the finest slow-motion
dial assembly avallable, Preciston gear
drive glves velvet smooth 110 to 1 reduc-
tion drive with vernier logging scale.

EDDYST

We carry the full
famous EDD

“eg g :
323 3 valve 30/- carriage).

“5-10" 5 valve

3 watt ECLS6
Fult  Specincations
overseas orders.

YSTONE Receivers

and Short-wave Components.

870A 5 valves 5 waveband £30.17.6
(OQverseas export price £26, plus

B40C 7 valves 5 wavebands £58.0.0
(Overseas shipping and insur-
ance quoted on request).

940 11 valves 5 wavebands £125
(Overseas shipping insurance
quoted on request).

Special aitention and priority for

ONE

RECEIVERS & COMPONENTS

range of the

on request.

SUPER CA

5000 Items. Price 2/

898 DIAL

Have you got our

172 PAGES, 600 PICTURES, OVER

TALOGUE?

68 Plus9d. Postage.
1

GOODMANS
AXIOM |10

This Is the most
popular of the new
GOODMANS high
fidelity Loud-
speakers. 10in. dia-
meter with rigid
die-cast chassis and speclal high lux Feroba 11
magnet system. Wiil handle 10 watts and has a
frequency response from 40 to 15.000 cycles,
Ideal for all domestic high fidelity equipment.
Available 15 ohms only. Replace that old
speaker with this new space age unit and hear
all the notea that you are missing, and thrill

Size 94 x biin. Full details and specifica-
tion on request. PRICE £3.11.4, post 1/6
(Overseas post 7/6).

to a new reallsm in audio.
plus 1/6 post.

PRICE 6 GNS.

SENSATIONAL NEW 1963 DESIGNS — BY CONCORD

LOW PRICES % % % PICTORIAL STEP-BY-STEP PLANS 3 % % EASY AS A.B.C.

THE NEW “ COSTA BRAVA ”
42/6

No earth or aerial re-

quired. All-transistor
Radio.

Revolutlonary INTER-
NAL FERRITE

AERIAL apd moving
coil speaker makes this
sensational pocket-size radio the best mones-
saving bargain of ali time. Powerful, superb tone and
olarity, ensurea perfect reception for all sour favourite
programmes. Completely portabie. only 51 x 3 x k}in.
Two-tone case. Auvone can assemble with our
simpla PRINTED CIRCUIT PLAN. dSend 42/6. plus
|2/6 P. & P. (C.O.D. 2/- extra). Satisfaction Guaran-
teed. (All parta svailable separately). FREE
HIGH S8ENSITIVITY HIDE-AWAY EAR-PIECE
GIVEN WITH EACH BET.

 tine.

THE RINGO BURGLAR ALARM.
o) CLEARANCE

BIG PROFITS FOR
YOU IF YOU BUY
NOW !

Made to retall at 7 gns. you can now buy this famous
Twin-gong Ajarm for only 37/6—but only if you
act Dow . . . stocks are strictly limited. Easily
instalied and operated. Bwitches on or off at any
Fantastic FINAL reduction to clear (mini-
mum order of 3). Car. Free. Free liter- 37,6
ature gent with each alarm.

THE NEW 4-STAGE “MINUETTE”
32, 6 r R s

Build this Aewly. | .

designed  ** MIN- A

D Tl i [ S

get in very strong
ready drilied
ULTRA-
MODERN CASE, ’

size only 6x 34 x lin. Uses three transistors and diode
and SELF-CONTAINED LOUDSPEAKER. Very
sensitive, ideal for office, bedroom, holidays, ete.
Months and months of listening oft 1/2 bhattery. Cap
be built FOR ONLY 32/8, including PROPER CASE.
miniature speaker, etc. SIMPLE AS A.B.C. PIC-
TORIAL STEP-BY-STEP PLANS etc., plus post and
packing 1/6 (C.0.D. 2/- extra). Parte sold scparately,
priced parta list 1/-.

STl

HIGH SENSITIVITY HIDE-AWAY
EAR-PIECE GIVEN WITH EACH SET

THE MINUTc
TRANSISTOR
RADIO

MIAMI
ONLY 32/6

Unbelievably emall—
Ouirageously cheap,
You will be amazed at
the fine quality of tone
and volume of this great little radlo. Oniy a Tantastic
3§ 2 2¢ 3 1lin. the MIAMI wlll bring you great
aotertainment for monthe on & 1/2 battery. Himple
assembly piau with cach set. ONLY 32/8. YES 32/4!

FREE

Bulk purchase of bank-
rupt stock ensures this
fabulous money-making offer.
AUTOMATIC CIGARETTE LIGHTER
Inatantly provides ready lit cigarette without the
driver taking his eyea from the road. Heavily
chromlum plated case holds 10. Fasity and simply
fitted to any car dashhoard. Works off 6 or 12
volts. Retall Price 44/9. Special Clearance offer only
soid in minlmum iots of 6.

FABULOUS ST. TROPEZ Mk.6
Pocket Radio Sl I8,6

NO MORE TO PAY
This {antastlc offer will
amaze you—the compact
ST. TROPEZ mcasuring
4} x 3 x 1} rveceives per-
fectly In bedroom. office
or garden—over all medium
waves includlng Luxem-
bourg. Under {d. per hour
running cost. ANYONE

Carriage free. each.

can assembie It using our
almple A.B.C. plan (P.&.F. 2/6 extra)

Plus 3/8 P. & P. (C.0.D. 2/- extra).
Natisfaction Guafanteed. Demon-
strationa given daily. Parts available
separately If required.

CONCORD ELECTRONICS (Dept.

210, Church Road, Hove, Sussex

2.0.N. extra. Parta can be bought
meparateiy. Demnnatrations daiiy.
Batlsfaction guaranteed.

14/15)
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ALL-BAND

fransmitting

AND

receiving
AERIALS

BY R. F. GRAHAM

a single aerial which can be used on any of the

amateur bands from 3.5—28Mc/s. The aerials
described here are of this type, and though
primarily intended for use with a transmitter, can
give very good results when receiving, so will be of
interest to short-wave listeners who are anxious to
obtain long distance reception.

Some of the acrials are particularly intended for
the 3:5, 7, 14, 2t and 28Mc/s amateur bands,
though they will generally do very well for 19, 25,
31m, and other broadcast bands.

Using aerials of the type described here, the
author established two-way communication with
very distant stations, including amateurs in
Australia and New Zealand. For these tests, a
120W transmitter was used, with 60W modulator
(e.g., the usual type of a.m. speech rig). If c.w.
were employed, or single-sideband, long distance
communication ability would be increased.

Similar materials may be used for the construc-
tion of any of the aerials. Enamelled, hard drawn
l4s.w.g. or similar single strand copper wire is
suitable. Wire of several strands, such as 7/26. has
also been employed, as has hard drawn copper
wire. Enamelled wire is probably best, to avoid
surface oxidisation.

For suspension, thin cord may be used. Very
tough plastic line is also available, and does well.
One or two insulators should be provided at each
end of the aerial, and 4in. or similar ribbed glass
or Pyrex insulators are especially suitable.

IN many circumstances it is convenient to have

End-Fed Aerials

This simple type of aerial is shown in Fig. 1.
Top and down-lead can usually be a singie, uncut
length of wire. The total length (top plus down-
lead) can be chosen so that the aerial is approxi-
mately a half-wave, or multiple of half-waves, on
sach band. The feed point is then high impedance.

For this type of operation. 138ft may be used.
This is approximately a half-wavc on 3-5Mc/s,
two half-waves on 7Mc/s, four half-waves on
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14Mc/s, six half-waves on 21Mc/s, and eight half-
waves on 28Mc/s.

If 1-8Mc/s operation is required, the length is
near a quarter-wave and thus low impedance. The
aerial is then used as a ** Marconi ”, tuned against
ground.

If 138ft cannot be erected, half this length will
provide a half-wave on 7Mc/s, two half-waves on
14Mc/s etc. The feed point is high impedance on
these bands, but low impedance on 3-5Mc/s. In
other words, it is a Marconi on that band where it
is near a quarter-wave, but a high-impedance
aerial (** Hertz ™) on bands where it is a half-wave,
or multiple of half-waves.

A

Top
Insulators

Down-lead —]

Fig. 1:

An end-fed aerial. Transmitter
or Tuner

N

When the feed point impedance of the aerial
falls within the range of impedances available by
adjustment of the transmitter, it is possible to
operate directly into the aerial. Otherwise, an aerial
tuner is required. In general, the tuner is pre-
ferable, as it provides harmonic suppression.

For receiving, the aerial may be taken directly to
a high impedance aerial terminal. Or a tuner may
be used, with feeder to the receiver, especially if
the latter has a low impedance input. Such a
tuner is exactly the same as described for
transmitting, except that a wide-spaced tuning
capacitor is not required. For best possible
reception, the tuner is almost essential.

Zepp

This type of aerial is shown in Fig. 2. Feeder
A is joined to the top (aerial). Feeder B terminates
at the insulator, level with feeder A. A tuner is
required. Thé top is approximately a half-wave.
or multiple of half-waves, on the required bands.
For 3-5—28Mc/s, 137ft is suitable.

The feeder can be made from 14s.w.g. wire, or
7/26 or similar stranded wire, which is easier to
pull straight. Ceramic spacers hold the feeder

Top/ %

e

Insulated ———————— My
spreaders (=d=

—] e o
Fig. 2: An aerial Fezder Fe; er
with a Zepp feeder. L
-3
Tuner
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wires about 4-6in. apart. The spacers may be
purchased or may be cut from insulating material,
such as Perspex. Sufficient spacers are used to
obtain reasonably uniform spacing between the
wires—that is, at least one spacer for each 3ft.

The point X is high impedance on all bands.
Therefore the impendance at the tuner end of the
feeder will be high impedance when the feeder
length is a half-wave, or multiple of half-waves.
When the feeder length is near a quarter-wave, or
odd number of quarter-waves, the end impedance
will be low. For example, a 68ft feeder will present
a high impedance on 7, 14 and 28Mc/s. but low
impedance on 3:5Mc/s. Intermediate lengths of
feeder will present a range of impedances, but it is
generally possible to match to these, with an aerial
tuner.

There is some radiation from the Zepp feeder,
which is not balanced, but radiation herc is less
than with the down- lead of the end-fed aerial.
This point may be important, if interference is
being caused to TV broadcast receivers nearby.

And end-fed or Zepp aerial can frequently be
erected with the near suspension cord attached to a
high point on the house, so that only one other
support is required. Builders’ merchants can usually
supply flagpoles and ladder-poles, which may be
attached to a 4in. x 4in. or other stout vertical
post, using y%in. bolts.

|
n v |
wOne) Ol ?“/0-'
= Insulators
Insutated
spreaders \
Feeder— Feeder
2z
Fig. 31
A tuned dipole [
arrangement. ‘-L

Tuned Dipole

This useful type of aerial is shown in Fig. 3.
The feeder is made as for the Zepp, and the top
length is generally a half-wave at the lowest
operating frequency. A typical length for 3-5 to
28Mc/s 1s 136ft. For 7-28Mc/s 65ft can be used.

The aerial tuner is essential. and the impedance
encountered at the tuner end of the feeder depends
on the top length, feeder length, and operating
frequency. If the top is a half-wave, it$ centre is
low impedance. If the feeder is a quarter-wave
long at this frequency, the tuner end will be high
impedance. If the feeder length is a half-wave, or
multiple of half-waves, the tuner end impedance
will be similar to that of the centre of the aerial.
A 136ft top with 68ft feeder will thus give high
impedance at the tuner.

A dipole of this type can be tuned to resonance
on many frequencies, if a suitably tapped coil is
employed in the tuner, and can work well on many
bands. For the same reason. lengths other than
those found by calculation will perform well on
the amateur bands. Considerable modification to

JUNE, 1963
| A ] B !
prowe oo
(W]
\ /
Insulators
e Feeder ——s{ To
Fig. 4: % Transmitter
An aerial with

single feeder.

or Tuner\

the top length is thus possible, to suit available
space Or supports.

Single Feeder Aerial

This type of aerial is shown in Fig. 4, and the
down-lead is so attached as to provide a reasonable
impedance feed on the required bands. There is
also considerable radiation from the feeder, since
this cannot- be arranged to act as a flat or non-
radiating line.

For 3-5-28Mc/s, the aerial may be 134ft long,
with the feeder so arranged that A is 89ft and B
45ft. The feeder is 664ft long. For 7-28Mc/s, the
aerial may be 66ift with a A 44ft and B 22}f1, the
feeder wire being 33ft long.

It will usually be necessary to use a tuner, as
for the end-fed aerial. The tuner is in any case
preferable, to help suppress harmonics.

Aerial Tuners

For transmitting purposes, the acrial tuner can
perform several functions. It may be required to
transform the aerial impedance to an impedance
suitable for the transmitter, to reduce harmonic
output. or to allow the transmitter to be adjusted
for a low impedance output which will in itself
reduce harmonics. With Zepp or tuned doublet
feeders, it is also used to change the single output
of a = circuit to the double or balanced circuit
needed for the two feeders.

A tuner which may be used for end-fed aerials
or single feeders, or for parallel tuning of Zepp
and dipole feeders, is shown in Fig. 5. Most
popular transmitters have a = output able to work
into 75Q or similar low impedance, and a short
piece of 75Q or similar coaxial cable is taken from
here to the tuner.

A variable capacitor of about 150pF is satis-
factory, and wide spacing is required except for
low power. The capacitor can resemble the trans-
mitter p.a. tuning capacitor, and it should be
operated by means of an insulated extension
spindle. It i1s equally satisfactory to use a two-gang
capacitor, taking one set of fixed plates to A and
the other set of fixed plates to B. The rotor plates
are earthed, and the centre tap of the coil is then
omitted.

The tuner coil is for the required bands. A
tapped coil will allow coverage of all bands from

3-5-28Mc/s. For up to 150W, 26 turns of 18s.w.g.
wire, occupying about 4in. on a 2%in. diameter
formcr will be satisfactory. The Eddystone 1090
former is suitable.

An end-fed acrial, or single feeder, is taken to
terminal A. If the impedance is not particularly
great, the aerial or feeder can be tapped down the
coil, as at C.
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‘CATHODRAY?
VISCONOL CAPACITORS

for the most stringent conditions

The ‘Visconol’ Process—exclusive to T.C.C.—means greater
dependability and a longer useful life than ever before. It is the
answer by the T.C.C. rescarch engineers to the insistent demand for
condensers which will stand up to higher and still higher voltages.
A selection from the range is given below. Features include: low
power factor; complete dielectric stability; resistant to volitage
surges; ample rating at higher temperatures; proof against break-
down or flash-over. Full details on request.

Dimens. (Overall)
Cap. Max. Wkg. T.C.C. Price
in wf, at 60°C. Type No.
Length Dia.
0-0005 25000 Sv% 13 CP57HOO 18-
0-001 6000 23 4 CP55QQ 6/
0-001 12500 3 [ CPS6VO 107-
0-001 20000 28 14 CP56GO0O 10/-
0-002 18000 5% 13 CPS7X0O 181
0-0t 6000 3 | 5 CP56Q0O 107-
0-02 12500 6% 2 CP58VO 20/-
0-05 6000 5% 13 CP57Q0Q 187~
01 7000 6% 2 CP58Q0O 207
0-25 1000 3 F CP56V 107-
L THE TELEGRAPH CONDENSER CO. LTD.
RADIO DIVISION: NORTH ACTON . LONDON . W3 Tel: ACORN 0061

WEYRAD

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

ROD AERIAL—RA2W
6in. long, ¥ in. diameter, connections to tags
on Coils. For 208cF tuning capacity. Complete

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

M.W. covered with 176pF tuning capacity, L.W.

by extra padder ... TR 5/4
I.F. TRANSFORMERS

1st and 2nd Stage—P50/2CC ... 5/1
, (2 required)
3rd Stage—P50/3CC ... 6/-
DRIVER TRANSFORMER—LFDT4 9/6
OUTPUT TRANSFORMER—OPT1 ... 10/6
PRINTED CIiRCUIT—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 o separate
leaflet available on receipt of stamp.

CONSTRUCTOR’S BOOKLET WITH FULL DETAILS 2/-
TRANSISTOR A.F. AMPLIFIER TYPE A.F.1—LOW IMPEDANCE INPUT, 3-TRANSISTOR, 500mwW /
- 63/6

OUTPUT, FULLY ASSEMBLED WITH VOLUME CONTROL :
WEYMOUTH RADIO MANUFACTURING CO., LTD.

REGENT FACTORY, SCHOOL STREET,
WEYMOUTH, DORSET
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pw. MERCURY-6 mc.n

M. & LW. 6 TRANSISTOR SUPERHET,
500 mW OUTPUT.

TELESCOPIC
AERIALS

Beautifully made, ideal

TERRIFIC VOLUME ! !

WITH THE

p P.W. 6-TRANSISTOR (

for portable radios.
Chrome plated. 6fin. | Medium and Long Wave Pocket Superhet
) c|o.sed | ex!endlﬂg‘ to | THE CONTINUED PORULARITY OF THIS FAMOUS
30in. in 5 sections. | SET IS PROOF OF ITS VERY HIGH QUALITY AND
Bargain at 7/_ FINE PERFORMANCE
P. & P. 9d. @ 450 mW Push-Pull
Output on 2{in.
P.M. Speaker,
W @ Printed Circuit,
N E ] Guaranrf‘eed first
grade Miniature
IN THE VALVES Components.
EXCITING NEW
ELEGANTLY DESIGNED CABINET. —_— @ High @ dlnterna'
This model gives a superb performance on its Ferrite Rod Aerial
7 x 4in. speaker and really “pulls-in" Luxemburg. 25A6,  VRéS, 354, All parts £7 19 6 Plus
§ Printed Circuit. ECCB!, 6AM6, 6AKS. required eHlie 2/ P.P.
High Q Internal Ferrite Aerial. f
Built in Mains Operation (30/- extra) 2L [pRamaen ;\(Jndfn; plans 119 (Free with Kit).
All parts required £9.19.6 P.p. 36 P.P. 6d.
BUILDING PLANS 2/6
CERAMlC PAY AS YOU BUILD SCHEME
TUNING (LOW LOSS) | AT NO EXTRA COST the above kits may be bought in 3 complete stages of 5312 (P W 6)or
CONDENSERS 6676 (Mercury 6) each, plus 176 P.P. (state A, B or C when ordering).
¥ WE GUARANTEE TO
lg:: 55 ALIGNMENT SERVICE MAKE YOUR SET WORK
140 pF " 716 | We offer a very comprehénsive service for both the above purchased from us including
S lid Dielect fault finding at reasonable charges. Alignment only 12/6. P.P. 2/-. When sending DO NOT
300 pF - ielectric 319 | include speaker or case (to minimise postal damage).
500 pF o
2 o NORCOL LTD 147 LONDGN ROAD, YORKTOWN,
in. N Phone :
P.P. 54, ELectronic  components CAMBERLEY, SURREY CRiiihiey 3743

VALVE

SAME DAY SERVICE )

NEW 1963 EDITION

NEW! TESTED! GUARANTEED! b pADI0 AMATEUR
1R5, 185, 1T4. 354, 3V4, DAFOL, DFSL. DKsl, DLe2, DL94 .. Set of 4 for 18/8 |’
SETS DAFQG DFQG DKB6. DL b 4 for 26/6 } HAN D Bn [] K
1IATGT 10/6 | 6QIG 6/- | 35Z3 15/~ | EGC83 4/9 | KT32  @/6 | UM 5/- by A.R.R.L.
1D5 7/6 | 6QIGT  8/- | 3574GT ECC88 7/~ | KT6L  9/- | Ul9l 13/ } , ;
Bhor B\ fuen gn ) MSR 8 mec g Mpn g Um g, e e
N - T 4, ] 7 &
1R5 5/6 | 6U4GT 9/9 | AC/TH119/6 | ECF80 /- | N18 - | U™ 11 b MORE ABOUT LOUDSPEAKER!
181 8- | 6veG  a/3 | AZ1  12/6 | ECF82 8/6 | Ni7 10/~ | U301 15/ by G. A. Briggs. 1963. B/6. Postag
1S5 a/o | eveGT 73 | CBL1 12/- | ECH35 7/3 | PCo5 g/~ 1 1g/- 9.
1T4 3/- | 6X4 b/~ | CCH35 13/ ECH42 8/9 pCo7 8/~ UABCS0 6/6
345 9i- | 6X5GT  6/9.| C 12/3 | ECH8l 7/3 | PCC84  7i- F42  8§/- } SINGLE SIDEBAND COMMUN!|
3Q4 7j- | 6130 8/8°| GYl 12/ | ECL8 7/3 | PCC8 8- cal 7 CATIONS HANDBOOK, b
aS4 B/9 | TB7 8- | Cyal 8/ | ECL82 9/- | PCC88 12/6 | UBF80 7/ } H. D. Hooton. S6/-, Postage I/
3V4 8/9 | 7C5 719 | DAC32 9i- EF37A 6/9 PCC89 8/ BF89 7/ E R c MUSICAL IN
5U4G  4/8 | 1C6 7/6 | DAF9l 4/9 | EF39 4/8 CF80 6/9 | UBL21 14/ ELECTRON!
5V4G 8/~ | THT 5/9 | DAF96 %/3 | EF40 116 | PCF82 7/ | UCCB4 11/ STRUMENT HANDBOOK, b
5YIGT 8/- | 787 9/- | DCCO 9/~ | EF4L 7/9 | PCF88 8/6 | UCC8 7/ N. H. Crowhurst. 20/ Postage %
szaG g9 7Y4 6- | DFss  6- | Ep42  5)- | ECLa2  8/6 | UCES0 1ok R TSt
6ALS 9 | 101  12/- | DF9L 3/- | EF 4/9 | POL83 9/6 | UCH21 13/6 .$.G.B. AMATEUR
fhe gR voh fd|Dn gn | EeR W po g Boms s |p | BODK MR w6 FoseS
6 = 7

6aTs  b/3 | 12AT6 D 5/3 | EF8  6/3 | PENA4 11/8 | UCL82 @i NS TN MATHS,, by A. Cutle
MY el AT 4 B oo\ DL gn | pORel | Bam g b L SR el

19 ] - ;
GBG6G 13/ | 12AX7  4/9 | DKoa  7/6 | EFlss 10/3 | EL8L 8/6 | UFss 3| ) GARHRETRILAING, LpaSy S
6BHE 6/- | 12K7GT 4/ DK98 /i EL 9/- | PL82 7/- | UL4l 716 . Postage 7d.
6BJ6 b5/ | 12K8GT 9/ 8- | EL41  g/6 | PL83 7- | UL4t 10/6 | 22 TESTED CIRCUITS USIN'
6BW 8/- | 12Q7GT _4/9 | DL35 /6 | EL: 8/6 | PL84 96 | UL4s' 9] MICRO ALLOY TRANSISTOR!
6CDBG 26/ | 14S7 14/6 | DL92  5/9 | EL84 &3 | PX4  10/- | ULss 6/ by C. Sinclair. $/-. Postage 6d
61 o/6 | 19BG6G 13/6 | DL 1 3t 73 | BXe 86 | URIC 3| & A5 ge 6d.
6F13 9/¢ | QL1  17/6 | DL /3 | EMSO 8- | PY32 11/- | yyr 8/6 RADIO VALVE DATA, 7th Ed. Cor
6F14 9/8 p4 19/- | EABCB0 4/9 | EM81L 8- | EY80  6/6 | yya 13- § piled by “WW". 6él.. Postage 10
GG vl | BRh., 199 | EARe g mm o e | BYL G| ove be
SKIGT "5 | 574G 7/6 | EBCI 5/ | Yol 99 | byss 7. | U¥ss 59|}y COMPLETE CATALOGUE |
6KeG 49 | arsu” 19/6 | EBCAL 79 | Evss  6/6 | Tualc 23 VP4B  0/6 |

8G - | 3015 18/3 | EBF8 /9 | Ez40 6/~ | U24 VP4l Bi- b

6L6G  6/8 | 30P4 12/ | EBF8Y 8/~ | mza 76 | u2s W6 a0 !
6L19  10/- | 30P19 - 18/9 Ly 13/6 | g7ey  gg | U 1056 w1 3/
6LD20 5/6 %pLs 17| BALA 17 /8 8/6 % 9 »
6P25 8/~ | 38A5 . 14/- | ECC 4- | BZs1  5/6 | Us0 5/6 | Wi 14/- BRITAIN'S LARGEST STOCKISTS
G223 16 &MGT 8/3 | BCCBl 4jp | GZa2 S/6IEALZ Y5t 1l 3/6 ’ of British and American Technical Boo

READERS RADIO

24 COLBERG PLACE, STAMFORD HILL
STA. 4587

LONDON N.x6

19-21 PRAED STREET

Al Par l T d
2%,1“ ltn"gm ':‘“"i,, ' LONDON, W2
3. Sd-extra Phane: PADdington 4185
Any CO.D. Parcel 413 » AT ey
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For use on higher frequencies, the capacitor is
tapped across a suitable portion of the coil, as by
connecting it to C and D. Once tappings have
been located, tags may be soldered on, or a switch
wired tor band selection.

The coupling loop to which the transmitter is
connected may consist of three turns of adequately
msulated wire, close wound over the centre of the
coil. If the tuner is used with a receiver, correct
tuning will be shown by an increased reading on
the signal strength meter of the receiver.

Low impedance feeders may be fed by taking
them to turns near the centre of the coil. By this
means, ‘the tuner in Fig. 5 can be used success-
fully with almost any impedance feeder.

For low impedance feeders, however, series
tuning 1is generally employed, and is more readily
adjusted. A circuit for this is shown in Fig. 6.
Satisfactory results are obtainable if one capacitor
is omitted, though two are preferable. Points A
and B are taken to the Zepp or tuned dipole
feeders.

If the top length and feeder length of the Zepp
or dipole are known, the necd for parallel or series
tuning can be anticipated, parallel tuning being
used for high impedance, and series for low
impedance. If the impedance is unknown, the
circuit in Fig. 5 can be tried, the feeders being
tapped in (C and D) if necessary. If results are
still unsatisfactory, series tuning can be tried
(Fig. 6) and will probably be suitable. A few odd
aerial and feeder lengths are difficult to tune, and
if this happens, the feeder length is best changed.

Flexible leads, with clips, will allow series or
parallel tuning to be arranged in a few moments,
and also allow the capacitors to be tapped in
towards the centre of the coil, for higher fre-
quencies. When best positions have been located,
they should be noted for future use.

PRACTICAL WIRELESS

Ttk
Fig. 5 (above): A tuner for hlgh impedance.
Fig. 6 (below): Series tuning.

" Coaxial cable

Vit

A Marconi aerial (e.g., cnd-fed wiré near
quarter-wave long) can be fed by taking it to C,
Fig. 6, and taking B to the best earth available.
The unused capacitor is not required.

If a harmonic trap is employed, it can be placed
in the coaxial cable, as the trap is generally for a
low impedance circuit, and must be operating at
the correct impedance.

An r.f. meter may be included in series with the
aerial feeder, to show that the transmitter is giving
its usual output. The reading will depend on
impedance and output (I’XZ=W). A meter
reading up to 350mA is suitable for small power
with low impedanee, or moderate power with high
impedance. For larger power, a 1A or 2A meter
will be more suitable, or the 350mA meter may be
shunted.

Z

THE P.W. SPINETTE

-—continued from page 122

aperture. A piece of loudspeaker gauze about
4tin. x 7in. is glued over the aperture underneath,
being drawn taut. The loudspeaker is held in place
by means of four 2in screws, with washers. The
turntable unit is positioned in its cut-out, and held
with three }in. round-headed screws, with washers.

The volume control is fitted near the battery
opening, and equipped with a knob. Leads between
amplifier, loudspeaker, volume control, etc., are
soldered on as previously described.

Installing the Units

After testing the equipment, the amplifier can
be secured to the false bottom by means of two
}in. screws. The motorboard is then finally placed
in the case, and held by means of five {in. round-
headed screws, with washers.

The battery cover is finished to match the motor-
board, using surplus material. A small groove in
the case, inside at the back, receives the cover,
which is a push fit, and rests on the slightly pro-
jecting rim of the loudspeaker.

The turntable unit is ad]usted for 334 or 45r.p.m.
as required. by moving the projecting arm opposite
the appropriate speed. An upright crank on the
unit engages with springs i the pick- up arm, to
hold the arm when the record player is carried.
This crank is disengaged by moving it backwards,
clear of the arm.

The motor is started by raising the pick-up and
moving it fully outwards. It is then brought in, and
placed on the record. Switching off is automatic,
when the arm has moved inwards. The pick-up
should not be allowed to drop on to the record or
turntable.

PARALLEL TRACKING UNIT

It has been brought to our notice that the
Parallel Tracking Unit described in the
March 1963 issue of PRACTICAL WIRELESS is
covered by British Patent No. 917752 which
is held by Mr. John A. Mackie. This device
must not, therefore, be manufactured for
resale except by arrangement with the Patent
holder.

www americanradiohistorv. com


www.americanradiohistory.com

158 PRACTICAL WIRELESS

JUNE, 1963

Geiger Counter Digital Register

incorporating
Scaler and
Power Pack

by
E. Dexter

THIS ARTICLE DESCRIBES A DIGITAL REGISTER FOR OPERATING THE
ADVANCED GEIGER HEAD DESCRIBED IN THE DECEMBER 1962 AND
JANUARY 1963 ISSUES.

Continued from page 70 of the May issue

F one is using, or intending to build, merely the
simple digital counter published in P.W,,
February to April 1962, then the counting rate

should definitely be kept down, so that errors in
direct counting do not become intolerable, as can
happen at fast rates of counting. Furthermore, one
should make sure of obtaining a digital relay in
really good condition.

The author has been making comparative
measurements of several samples of these relays,
and found great differences in the switching times,
according to the condition. Thus cheaper samples,
taken from the junk boxes on display in some
surplus stores, showed switching times up to a fifth
of a second, which led to over 30% error at count-
ing rates of 100/minute.

On the other hand, really good specimens
selected from the stock of a reputable firm had
switching times as short as a twentyfifth of a
second, leading to only about 7% error for direct
counting at 100/minute. Whilst this point may not
be all that important (as 20% is the common
amateur tolerance for less exact work anyway, and
on account of the inevitable errors in preparing
specimens), for those constructors going no further
than constructing the already published simple
digital counter, it nevertheless receives full
importance for the present high-quality counter
described in this article. It is definitely necessary
to make sure of obtaining a really sound digital
relay; if possible, a brand-new item.

The further important observation was made
during careful experiments with the prototype, that
the effective switching time is dependent on the
setting of the bias control in the digital counter
circuit (VR2). This is because the bias setting
influences the magnitude of the current pulse sent
through the relay on each count,

This point was already mentioned in the text for
the simple digital counter in P.W. Feb., 1962,
where it was stated that the bias setting should be
as high as possible without counting stopping
altogether. The effective switching time then has
its shortest possible value for the  particular
specimen of digital relay in use. When the bias
setting is reduced to the point where permanent
current almost commences, the current surges are
so large on each count and after-effects
consequently take so long to die away, that the
* effective ”* switching time has then been observed
to be anything up to double the better value at
higher bias settings. The greater the pulse output
amplitude from the Geiger head, the higher can
the bias be set before counting ceases, and thus it is
for this reason, among others, necessary to assure
adequate signal amplitude from the Geiger head.

However, for the more careful work justified by
the high quality of the present unit a further point
observed during experiments with the prototype
requires discussion. When using high-voltage
Argon tubes with organic extinguisher anything up
to 10% of the total pulses can be of considerably
lower amplitude than the rest, so that these are
missed when the bias is set critically for the full-
amplitude pulses in the interests of short switching
time. The demand is here contradictory to the
first, so that some intermediate bias setting is more
suitable. And. in fact, experience has shown that
for this type of Geiger tube a bias setting midway
between permanent current and no-counting gives
the smallest direct counting error.

When using halogen quenched tubes such as the
Mullard MX124/01 head, specified as ideal for the
apparatus here described, the bias should be set
as high as possible again, as such tubes give far
fewer low-amplitude spurious pulses.
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EASY TO BUILD

CR 66 COMMUNICATIONS RECEIVER

NOW ... THE FINEST KIT
EVER OFFERED!

This complete'y new Communications Re-
ceiver with its many design features and
handsome styling offers more in perfor-
mance and quality than many higher
priced units.
Frequency Range 540 Kc/s to 30 Mc/: in four Band-
switched ranges. Separate Main Tuning and Electrical
Bandspread. Entirely new design High “Q” ferrite
cored Coils. Oscillator Coils fitted temperature
compensated trimmers for stability. Coil Unit is
wired and assembled, and with the L.F. Transformers
is supplied factory aligned and tested. Low loss Trolex
glass alkyd switch wafers. Controlled regenerative
I.F. amp. for maximum gain and B.F.O. Panel Ant. Trimmer. Delayed A.Y.C. Cathode follower output for tape recorder, etc.
3 watts oucput for external 2/3 ohm spezker. For panel slider switches, On-OFff/Standby-Receiver/A.V.C. On-Off/Speaker On-Off
Front Panel Silver and Black, control knobs Grey with Silver trim. Provision for EM 84 Signal strength indicator. Panel phone jack.
Heavy gauge steel chassis., cadmium plated. Valve line-up: ECH8I/EBF89/ECCSI/EL84/EZ80. Instruction Manual, 17 pages.
Cabinet sizef 16 x 64 x B3ins. Silver Grey. For AC 200-250 VO|[(S:. (Export and Marine Model i15 volts).
Total cost of complete Kit, carr, R 66 Cabinet Signal strength indi-
less ‘Cabinet_and Indicator £I 6' Io'o 6!- £I ° Is'o cator with EMB84 |7,6
. H. P. Terms available. Details on request.

THE NEW CR 45 % NEW STYLING TOP PERFORMANCE

% Tunes 10-2000 meters (5 Coils).

% Separate electrical bandspread.

Three slow motion vernier drives.

Low loss polystyrene plug-in coils, factory aligned.
Dials calibrated in frequencies and degrees,
Power outpi:t 3 watts for 2/3 ochm speaker.

VYaive line-up: ECCB8I/EL84/EZ80.

Front Panel Silver and Biack, control knobs Grey.
Provision for panel phone jack.

/ CRSG \AMATEUR RADIO EQUIPMENT
F—~ AN
*

A CODAR KIT TRIUMPH

T

3ok o

carr.

£6.19.6 Sk
419 k.

Superb styling. World-wide reception. Total building cost, with 2 Coils, 25.75 and 60-175 metres.
Instruction Manual |1l pages, less Cabinat

CR 45 Cabinet Silver Grey, 12 x 5} x 7in. sliding door for easy coil changing

2716
ALL PARTS AVAILABLE SEPARATELY

* THE MINI-CLIPPER % !5 THE SUPER CLIPPER

K Tunes 19-2000 metres (5 coils). 36[6 % Tunes 10-2000 metres (5 coils).
I % Large precision dial, dual slow

Extra coils, all ranges

Y Miniature | valve, all band receiver. I molon drlves
* ‘L’;’u‘;_!ﬁs;o‘;ﬂly';?!r‘;"ye I ¥ Bandspread on all Bands.
aligned. . I +* High_gain valve/transistor hybrid
circuit.
Air spaced ball bearin - <
* to‘nds:nsc:rs. 2 dant I Y 2 Mulard transistor amplifiers,
% Provisi o 1 pre-assembled and tested.
rovision to as £WO- . °
transistor amplifier. I * '_Lati\:olrt;s:'?:’::styrene plug-in coils,
% Battery lasts months. 1 % Batteries last months.
Can be built in an evening, wi{I receive Amateur and Broadcast Easy to assemble, this top performing All Band Receiver brings a
stations from all parts of the world. Total building cost with I new world of listening pleasure to your finger-tips at low cost.
one coil 25-75 metres, Instruction Manual 4 pages, 3678, carr. 2/6. Total building cost with 2 Coils, 20-60 and 55-190 matres,
! ; :
Instruction Manual 7 pages, 88/6, carr. 2/6. Extra Coils, all ranges,

Extra coils, all ranges, 4’9 each. Electrical bandspread available.

All parts available separately. | 4/9 each. Front Panel, Sitver Grey, 10 x 74in., 6/9.

Please note NEW address. We have now acquired new modern premises, combining all depts., offices and {aboratories.
New equipment under development will be announced in due course. Now available P.R.30 R.F. Preselector 1.5/30 Mc/s.,
greatly improves performance of any superhet receiver. CODAR Equipment is famous for Top Quality, Peak Pers
formance and Easy-to-Follow Instructions—no guesswork. 6d. in stamps brings illustrated leaflets. Coming shortly, 70

T CODAR RADIO COMPANY

BANK HOUSE, SOUTHWICK SQUARE, SOUTHWICK, SUSSEX
G3IRE Canadian Distributors: JAYCO ELECTRONICS, TWEED, ONT. G3IPA
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an Mﬁm 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 recording 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.
£29.18.0

STEREO 55 unustrated)

q q 1 A junior version of the Stereo 12 Mk. 2. 5 watts per channel,
Post this coupon or write for catalogue or call at our showroom 10 watts total. VHF and medium bands. Inputs for tape,
for full d ation and professional advice on your l pick-ups and possible future stereo radio.
i llation. Open 9-5 including Saturdays. |
= I JUBILEE MK.2 £28.5.0
NAME PMC A mono chassis of 8 watts push-pull output and covering
I VHF, medium and long bands. Separate tone coatrols.
ADDRESS | A.F.C. Pick-up and tape inputs.
1 AF208 £21.4.0
ARMSTRONG WARLTERS ROAD, HOLLOWAY I An AM/FM mono chassis of 5 watts output covering YHF
LONDON N.7 NORTH 3213 ¢ and medium bands. An inexpensive version of the Jubilee Mk2
THE PERSONAL SET R.C.S.

For Private Listening

An amazing little
set, with built-in fer-
rite rod aerial bring-
jng in medium wave
at wonderful voi-
ume, BSturdy case.
8ize only 23" x 3§°
17, Fits into the
paim of the hand.
Drilled chassis col-
our coded for easy
assembly. Total
Bnilding Costs (in-
cluding earpiece)

30’- P. & P.2/

LISTEN TO THE WORLD
on “TELSTAR”

QUR EASY TO CONSTRUCT

I-VALVE SHORT-WAVE RADIO

Total
Buiiding
Costa

35/-

“ Receives speech
and music from all over the world.

Oonstruction price includes valve and one coll
eovering 40-100 metres.

Can be extended to cover 10-100 metres.

Can be converted to 2 or 3 valve. And all
mains loudspeaker operation.

TAPE TUNER

25"‘ P. & P. 1/6.

Record your favourite
programines. Variable
Medium wave tuning.
Triple wound Super Hi-Q
coil, Chassis and compo-
nents  cotour  coded.
Easily constructed. Size
3 x 14 x lin. All parts
instructions and layout
plans,

R.C.S.

CRYSTAL
RECEIVER

8,6 P. & P.1/6.

Covering medium wave
band. Ideal for the be-
ginner! All components
including case (suitable
headphones 9/8). Easily
converted to 1-transistor
or 2-stage  transistor
receiver,

Al parts available
separately

Bend 8.A.E. for

FREE

layout plans and parts

lists on any of these sets.

R.C.S. PRODUCTS (RADIO) LTD

Il- OLIVER ROAD, LONDON, E.I7

(Mail Order Only)

e

Thenew NOMBREX

TRANSISTORISED WIDE-RANGE
SIGNAL GENERATOR 27
220 kc/s to 220 Mc/s
— o

CHECK
THESE
FEATURES

COMPACT
Only 64° x 44*

PORTABLE
‘Weight 2 iba.

ACCURACY!

Under 2%
ECONOMY!
9v. Battery
DIRECT
"‘63;5 7 : Calibration
& Fliaw i ul R A
Post and Ins. 316 8.A.E. for
RETAIL £7-10-0 Battery 213 lnul::tal:tind
36" Screened Test Lead 6/3 extra
CASH WITH ORDER, REGRET NO C.0.D, 12 Months®
Guarantee,

EARLY DELIVERY
Trade and Export Enquiries Invited

NOMBREX LTD. (Instruments Division 34)

Estuary House, Camperdown Terrace, Exmouth, Devon,
England. Tel. 3515
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Improvements with Scaler

The response time of the divide-by-two scaler
V7 is very much shorter than that of the digital
relay and is, in fact, shorter than a thousandth of
a second in the here-published circuit. We may
thus neglect its blockage time errors in comparison
to blockage errors introduced by the much slower
digital relay in the subsequent counter circuit,

The scaler itself will thus be able to count
individually both members of a fast pair of pulsecs
provided that these are at least about a thousandth
of a second apart. Furthermore. as only alternate
pulses are passed on from the scaler to the counter
only one member of each such fast pair requires a
response from the digital relay and that is now a
far less stringent requirement. Only if a third
pulse arrives in addition, all within the relay
switching time, do we now have a blockage. Such
blockages are much rarer because they now require
fast triplets instead of mere fast pairs, and the
former are statistically far less likely than the
fatter. It is very easy to understand the relative
likelihood of these two events.

Triplet of Pulses

A fast triplet of pulses means that two fast pairs,
in immediate succession, must take place within the
switching time of the relay—i.e., each must take
half the switching time on the average.

Taking our typical poor relay, to give the worst
possible conditions, which had a switching time
of a tenth of. a second, we thus require two fast
pairs of a twentieth of a second in succession if a
a count is to be missed during *“scaling ”. Taking
again our typical counting rate of 120 per minute
(to give round figures of one count every half-
second) there is “a tenth of a count every twen-
tieth of a second” by direct proportion, which,
putting it into plain words, means that the chances
are ten to one against getting a single fast pair
within a twentieth of a second.

The chances are, therefore. ten times ten to one
against getting the “required " two such fast pairs
in direct succession—i.e., when scaling, the digital
relay will now miss only one in a hundred of the
counts it is supposed to register. In other words,
the counting error at 120 counts per minute. even
with the assumed very poor relay. is now only 1%,
whereas we had calculated it to be almost 20%
under the same conditions by direct counting.

It is thus clear that very great benefit has been
achieved by means of incorporating the scaler,
much greater than the mere factor of two repre-
sented by the average frequency division. Errors
at the average intended rates of counting are
reduced by a factor of not two but about 20!

Superior Performance

Furthermore, on account of the preamplification
given by V6 there is now excellent response even
to pulses of slightly lower amplitude than the main
pulses, so that all in all improvements in accuracy

PRACTICAL WIRELESS 161

when the binary scaler is switched into circuit ara
very considerable indeed. Thus, at any rate fuor
the specified tube and heud circuit, a very superiar
performunce 1s to be expected.

Reasons for Direct-counting Facilities

Certainly one should normally operate with the
binary scaler in circuit when using this unit with
the prescribed Geiger head. The reasons should he
abundantly clear from the previous paragraph.
One may thus ask why a direct-counting functian
without the scaler has been retained also. There
are several good reasons for this, all connected
with universality of the unit.

Firstly it may be desired to use the unit with
other heads than Geiger heads. For example, a
photoelectric head to count movements on
machinery by interrupting a beam of light can be
fed with power from P1 equally well and send its
pulses to P2. The same head can cpunt people
passing, cars passing on a road, articles passing on
a conveyor belt, etc. All such uses deliver pulse
sequences  where fast pairs beyond the direct
resolving capabilities of the relay are highly
unlikely at all and thus the convenience of a con-
tinuous direct display of the total number counted
are great. A suitable microphone and audio-
preamplifier (which can again receive power from
P1) attached to a typewriter in a suitable way can
count the number of strokes per minute made,
which can be useful for teaching purposes, etc.
Various possible adaptations for time and motion
studies will occur to those interested in that field.

Secondly, it may be desired to use the unit in
conjunction with some high-voltage Geiger tubes
(fed from a separate e.h.t. supply) which manifest
low-voltage flimmerings between true pulses, and
thus the more sensitive scaler may register a lot
of unwanted spurious counts. In such cases the
direct counting is the more accurate, the few
flimmerings which get through also on direct
counting tending to compensate the resolving limit
losses. However, a type of head as discussed
below in connection with Fig. 5(e) is the better
solution for flimmering high-voltage tubes, the
scaler then being usable again. High-voltage tubes
have no great advantage over the specified low-
voltage tube Mullard MX124/01 as far as the
amateur is concerned, the increase of general sen-
sitivity being in no way in proportion to the extra
trouble involved with the higher voltage. The
author operates also a 1-:5kV tube which is barely
twice as sensitive as the Mullard tube here speci-
fied. The Mullard MX124/01 is observed to give
very clean definite pulses and is particularly free
of small-amplitude spurious pulses.

Thirdly, the way is intended to be left open for
subsequent possible use of a decimal scaler using
the cathode-ray divider tube EIT from Philips.
This allows only every tenth pulse to reach the
counter and displays all intermediate states on a
fluorescent screen and has a resolving time up to
hundreds of kilocycles per second—i.e., faster than
the Geiger tube itself! o

It is possible to use any number of binary scaler
units in cascade, to divide by any power of two
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Power socket.on Scaler/Counter power pack

Fig. 5b: In the original form CI (2-5pF) can formed of 7

half-twists of 0-7mm plastic insulated tinned copper wire.

In the modified form 1% half-twists will give the correct
value.
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Fig. 5¢ (left).
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Fig. 5d (above).

Fig. 5e (below).
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desired. Such circuits would need a buffer ampli-
fier and negative-pulse cathode follower between
each binary stage and are perfectly straight-
forward. However, any readers intending to go
ahead with building such units to operate ahead
of the present unit should not feed them from Pl
as any equipment with more than 0:3A heaters
demand and a few milliamps h.t. will seriously
overload Pl.

Various Geiger Heads

Since writing the original article (December,
1962) describing a Geiger head using the Mullard
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PRC COMMUNICATION
RECEIVERS

TEST METERS F

OR EVERY PURPOSE & POCKET

Manpufactured by Pye and Philips,
One of the Army’'s most versatile
and unut.lv: scts. RE stage and
20! ., using 6 British 1.0. type
valve e 180 degrees iilu-
minated and calibrated Dial
Flywheel Tuning with locking
device. Aerlal Trimmer, Tone and
Vol. Controls. Band 8witeh from
panel jucke for speaker or phones.
In black metal case, size 17 in.
L x 8in. H x 10ta. D. Model PCR
covers 6-18 Me/a. 200-560 metres
and  850-2,000 metres and haa
Internal 5-in  speaker. £6.19.6.
Model PCR2 has similar L & M
waveband coverage. Bhort wave
8-22 Mc/e, but no speaker, £5,19.8.
Model PCRS, as PCR2 but has
2 short wave banda 2.7 and 7-23
Mcfs, and mediwn wave baond
190-850 metres. ONLY 8 gns.
Add 10/4 carr. all models. Designed
to operate from bulky EXTER-
NAL power supply, but any set

MODEL TP-10.
s . & D.C. Volts up to
D.C. Current to 500mA;

o —

20,000 O.P.V. MODEL TP-538.
Reads voltage up to 1,000 D.
at 20,000 ohms per volt and A.C.

30, 0000.!' D MODI‘L 500, Volts
to 1,000; D.C. at 30.000 O.P

can be fitted with BRAND NEW 5
. NTE Hesistance to 1 Meg; Capaci- | at10,0000.P.V.: D.C, Current to | A.C. at Z). ;12 Amp= D. C
Ef,'!'x",‘; .\2%(?-;3?) v':a"‘.‘: fx[;:; tance to 1uF; Decibels from —20 500mA: Resistance to 10 Megs.; | Current; 60 Megs Resistance;
Bogtior 52' g to +36; Output jack for Audio Capacltance to 0, luF Decibels | —: to +56 Dbs; Internal
T et e R Bidrazealisny Measurements. Size 3iin. x bin. = +36. Bize 3. x | buzzer short circult warning,
condition and aerial sested befors | * liin. 5”‘“ x llin. Size 3*hein. x 6% in. x 24D
deaparch, £3.19.8. _ £5.19.6. = £8.19.6.
8.4.E. FOR ILLUSTRATED All New Stock, with leads, prods and internal batteries, 8 months’ guarantee backed by full
LEAFLET service factlities. Detalls S.A.E.

DOURLE BEAM 03(‘“ LOSCOPE TUBES, TYPL CV-1596.
Equivalent to COSS 09D ‘as used in Oscllloscopes by Cossor 339
series) and Hartley & Erskine (13 series). Listed £12. BRAND
NEW IN MAKER'S CRATES. ON LY 25/- (carriage 5/-).
LAVOIE UHF WAVEMETER MODEL 105. Coverage 375/
72 Mc/s. Complete with correct Calibration Chart. First-class
condjtion. Battery operated and portable, size 11 x 8 x T}ins.
ONLY £3.19.6 (carriage 7/6).
1RO SENIOR TABLE MODEL RECEIVERS. Complete with
9 coll sets covering 50 Kc/s to 30 Mc/s. Used, very good condition,
aerial tested. ONLY £17.10.0 (carriage, etc., 30/-). A few late
Model 3T with 1.0, valves, £22.10.0, plus carriage.
CO\IIHVI-D VIRRATOR/MAINS UNIT. The Power Pack of
the Army R.107 Receiver. Has vibrator for 12 v. D.C. operation.
and mains transformer ror 100/250 volts A.C. Output 12.6 volts
3A L.T. and 250 v. at 100 mA H.T. Complete with vibrator, 6X5G
rectifier. and connectin, daLa Ideal for driving T.C'.S. or Type 52
Recelvers, etc., or mobile equipment. BRAND NEW IN MAKERS
CARTONS ONLY 45/- (carr. 5/6).
noz21 lRFQl‘F \LY ME’l FRS. The famous American crystal
controlled. frequency uring standard. Coverage 125 Kcls
—20 Mcts. With origina] Callbration Book.Pertect order. Only £16.
M TURE MOTORS. Ideal for models. Operates on 3-6
volts D.C. Bize 14 x 1 x 1%,in. plus §in. spindle. BRAND NEW 5/-
or 6 for 25/~
AVOMETER MODEL 7. Reconditioned and in perfect order
with: leads, interpal batteries, and instructions. ONLY £11

(Reg. post 5/-).

AVOMETER MODEIL 7 LFATIIEH CASES, fitted with
carrying handle & long strap. BRAND NEW. ONLY 32/8 (nost 2/6).
20/- CONSTRUCTOR'S PARCEL. Assorted colours wiring wire,
solder, resistors. condensers, volume controls, tag panel. ALL
NEW (Post 2/6).

RESISTORS. 100 assorted values our choice. NEW 10/-. |
CONDENSERS. 100 assorted mica and siivermica. NEW 12/6. |

“P.W.” 6 TRANSISTOR PERSONAL
RECEIVER

Designed by the techni-
cal staff of Practical
Wireless, easy to build.
using printed circuit
and 1st Grade Matched
Transistors and Diode.
Full Medium and Long
Wave coverage to inter-
nal speakers. All parts
sold separately (new
components only) en-
abling you to buy as re-
quired and full detailed
price I{st will be sent on
request. Constructional details 1/6.
Newly designed OSMOR Cabinet and reduced price. TOTAL
COST INCLUDING BATTERY and CABINET NOW £7.19.6.
T YP.W. TROUBADOUR 7” Parts List, S.ALE,

THE GOOD “COMPANION” Mk. Il

USING TRANSFILTERS, THE LATEST MANUFACTURING
TECHNIQUE TO SAVE ALIGNMENT DIFFICULTY

THE FINFST COMBINED PORTABLE and CAR RADIO
DESIGNED FOR THE HOME CONSTRUCTOR

% 750 mW
output.

Y% 6 transis-
tors and
diode.

* Full
Medium and
Long Wave
coverage.

% Quality
speaker.

% Brillian-
tly styled
2-tone cab-
inet., size
11 x 8 x 3in.

% Very fine
tuning with
calibrated
dial.

% Latest printed circuit. % Internal high gain aerial with car aerial
socket. Easy to follow construction data (available separately

3/6). All parts sold separately and full

illustrated detalls will be sent on

request. ° Py
Total Cost

With alternative luxury cabinet using 7 x 4in. speaker, £10.19.6.

Either type, plus 5/- post and Ins. (Battery 3/6 extra.)

“POCKET 4”
TRANSISTOR RECEIVER

Uses miniature speaker, proper
tuning condenser, and volume
control. Built-in aerial makes
unit efficient and portable. Ideal
for the beginner. Full medium
wave coverage. All components
and case for oniy 42/6 (p. & p. 2/6).
Ten-page constructional book
{ree with parts or separately 1/6.
S.A.E. for parts price list.

HARRIS ELECTRONICS

(LONDON) LTD

138 Gray’s Inn Road, London W.C.1

Phone TERmmus 7937
Please include carriage costs on all items.
((?en until 1 p.m. Saturdays). We are 2 mins. from High Holborn
Chancery Lane Station) and & mins. by Bus from King's Cross.
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TRANSISTOR THE NEW

AMPLIFIERS TRANsisTOR O PANDORA
WATT 3 TRANSISTOR AMPLIFIER Designed by
READY BUILT

Mel Electronic

Plus 116 USING NEW HIGH GRADE PARTS
u
" pP.&P. TOTAL BUILDING COST

onLY £4.,15.0
@® 1 w. Peak output. p.p. 36
@ Output to 3 ohm speaker.
. @ Push-pull output stage. @ 9 volt operation. FULL AFTER SALES SERVICE
A printed circuit high gain amplifier. Size 5° x 2° x |°. Three
Newmarket Transistors (two NKT 251 and NKT 252). Ideal for % MEDIUM WAVE & LIGHT ON
intercom or as record player amplifier. All LONG WAVE
2 WATT 4 TRANSISTOR AMPLIFIER components 5 6 TRANSISTORS - DIODE
READY BULLT shanes e U U
A 2 watt 4 transistor amplifier with 2 direct from *
driver and push-pull stage. Size 5" x MEL s 500mW PUSH-PULL OUTPUT
2* x 1}". 3 ohms output, 1000 ohms ELECTRONIC ¢ PRE-TINNED PRINTED BOARD

input 9 volts. Battery operated.

Plus 116 P, & P, ¢ EXCELLENT RESULTS

Please send S.A.E. for full details of these and other transistor designs

MEL ELECTRONIC CO.  "“L&nirii™

THE ATTENDING COURSE
Full-time One-Year Course in Radio and Tele-

vision. College course in basic principles for
PEMBRIDGE prospective servicing engineers.
Next course commences 3rd September, 1963.
co‘_LEGE This course is recognised by the Radio Trades
Examination Board (R.T.E.B.) for the Radio and

Television Servicing Certificate examinations.
0F ELEGTR“NIGS Provides excellent practical experience on valve
and transistor radio receivers and all well-known

PRUV"]ES TRAINING __Takes 2fflevision receivers.

- T 1
To:

The Pembridge College of Electronics (Dept. P11)
IN RADID 34a, Hereford Road, London, W.2

Please send, without obligation, details of the One-Year Course.

|

|

|

AND TELEVISION | = |
I

-

J

Address.
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MX124/01 tube, recommended for the present
register unit, the author has received criticism from
the manufacturers stating that his circuit (repro-
duced again in Fig. S5(b), the unmodified form
without R1 and with C1 in unreduced form) pro-
bably imposes too high a capacitive loading on the
tube, leading to its possible early destruction.
Mullards recommended the use of their own circuit,
shown in Fig. 5(c) and supplied quantitative
charge-per-pulse data for this circuit, showing that
it causes about a hundredth of a microcoulomb to
pass per pulse.

Careful measurements on the author’s prototype
showed that in fact this amount is with certainty
also not exceeded in his circuit. The total inten-
tional and stray capacity across the tube in the
original circuit, with unreduced Cl1, was measured
as just under 7pF, and assuming that the maximum
tube voltage of 470 volts is used, and that the tube
capacity is fully discharged on each pulse, only
about a third of the charge per pulse stated by the
manufacturers results from this source. A further
source of pulse charge is by direct arrival through
the two 2:7TMQ tube anode resistors, and assuming
(worst conceivable conditions) that the tube repre-
sents a dead short during its ionisation time (about
100 micro-seconds), about two-thirds to one
hundredth of a microcoulomb can arrive, at the
very most, on this way per pulse. The total is
thus at the most just about the same as for the
other circuit from Mullards.

The only other factor possible is excessive
initial surge current through the tube when this
ionises if the capacity across it is too high. How-
ever, Mullards also speak of using a circuit where
the 300pF coupling capacitor to the amplifier grid
is connected straight to the tube anode, which
results in a measured total tube capacity of any-
thing up to 10pF, at any rate higher than in the
author’s original circuit.

Thus there seems to be no valid reason against
using the author’s circuit with its particular advan-
tages for the amateur, and this has proved itself
during long usage.

The inclusion of R1 and reduction of C! to the
smallest value still giving a satisfactory signal
output in the circuit of Fig. 5(b) brought negligible
improvement of the capacitive loadmg of the tube,
the total measured tube capacity falling thereby
from about TpF to about 5:5pF. However, the
change in pulseform is useful. It is of no interest
for the present unit with its binary scaler but the
modified pulseform is ideal for operating the
cathode-ray decimal scaler and might possibly save
the need for interposing a shaper.

The fact that the author’s circuit of Fig. S(b)
uses nothing whatsover connected to the tube
anode circuit leads to unusually low anode loading
and thus the outwardly disturbing feature is the
need to augment this loading very slightly to get
a proper signal at the cathode, as explained in the
original article. The actual final loading does not
appear to differ greatly from the Mullard circuit
and from the point of view of tube life it would
seem to be immaterial which circuit is used.

The Muilard Circuit of Fig. 5(c)

Those constructors wishing to use the Mullard
circuit of Fig. 5(c) must employ the minor modifi-
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cations ot detail then necessary to enable operatinn
from the power supplies as available at P1 of the
unit described in this article and to reverse the
polarity. The Mullard circuit as it stands gives
negative pulses, whereas we require positive ones.

There are basically two ways of making these
adaptations. The amplifier and tube h.t. feeds may
be commoned and the tube cathode taken to the
negative bias The pulse at the amplier anode is
inverted and thus positive, therefore may be used
to operate the cathode follower, which can be the
second section of a double triode.

Fig. 5(d) shows another arrangement worth con-
sidering which makes do with only one triode.
This receives a positive signal at its grid from the
negative pulse from the tube, inverted by the
overswing action of the fast silicon diode $36. The
triode may thus be made the cathode follower
directly. A disadvantage of this circuit is its great
lengthening of the pulse.

Whatever type of head circuit is used the final
stage rust be a positive-pulse cathode follower.
Any other stage with higher output impedance will
not be satisfactory as the losses along the cable
from the head to the register will be too high and
the input circuit of V8 on direct counting would
cause too high a loading, causing the signal to
collapse.

It would thus seem that the original circuit of
Fig. S5(b) is definitely the simplest and most
recommendable for amateur usage with the
register unit described in this article, whereas the
Mullard circuit has possible scientific laboratory
advantages where highest resolution is essential.

Gain Control

A final word about the use of high-voltage tubes.
To avoid disturbance from spurious extra counts
from the low-voltage flimmerings sometimes found
in such tubes a gain control on the head is
desirable. Fig. S(e) shows the best way of intro-
ducing such a control, situated between two
cathode followers in cascade. This is the only
possible method of preserving the necessary con-
stant low output impedance at all settings of the
gain control. In using such a head the gain
control VRI1 should be set such that flimmer-
amplitudes do not operate the binary scaler, yet all
proper pulses are registered. Initial setting with a
new tube is easily possible by observation on an
oscilloscope.

It is definitely not permissible to use a potentio-
meter gain control in the grid circuit of a cathode
follower here as this imposes excessive capacitive
loading.

Operational Stability of the Scaler

One must very carefully make certain that the
scaler really does pass on every second pulse and
not every pulse or a few of the forbidden ones in
addition.. Critical conditions can result as the
input amplitude is reduced to a level at which V7
ceases to give proper response. This will corre-
spond to voltage levels from the Geiger head about
a fifth as large as the *normal”™ pulses with the

www americanradiohistorv.com


www.americanradiohistory.com

166

here-specified equipment. Particularly trouble-
some can be the high-voltage Argon tubes, which
have quite a lot of spurious pulses of about this
amplitude and can give rise to a number of curious
effects in an improperly adjusted scaler.

As the input pulse amplitude is reduced there
comes a point where the scaler V7 ceases to trip
over and counting stops altogether. There is then
the possibility of pulses reaching the digital
counter input V8 direct through via' V6, C13, C14,
C15. The polarity is, of course, correct, and if
the remaining amplitude getting 4.

through is sufficient the apparatus
will start counting every pulse at 344
this point in spite of being
switched to scaling. 320

There are two parts to this 3
question, firstly whether such 300'3_
direct through pulses can get 555l c
through ar all. They certainly o
cannot get through if the last 2e6ol®
yproper pulse left V7 resting with z
the section on pins 1, 2, 3 con- 240[-=——
ducting because the very low 2
anode impedance of this heavily- 22070 — T
conducting section then shorts 200_’21'79\__
the junction of C14 and C15 to 3z
chassis. However, if the last 18015 E—
proper pulse left V7 resting the =
other way, with pins 6, 7, 8 con- 160}Q §g—
ducting and 1, 2, 3 cut-off, there Y
is nothing to stop pulses M¥Org—
getting direct through to V8 12015
from 5 ®

As long as the amplitude is qpolf—=
sufficient for V7 to respond g
properly, the anode responses, by 80r-9 4
feedback over C16 and C18, fully = /;
neutralise any such direct-through 605 J
pulses so that division is then
certainly correct. When the
amplitude of the input has been 5
reduced to the point where V7
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However, as the direct-through amplitude is very
greatly dependent on the pulse-shape from the
Geiger head, trouble may be found and should be
checked by using a variable-amplitude circuit such
as in Fig. 5(e), checking whether at any setting of
VRI1 of that figure the “all-pulses counting ” can
be induced. If this is possible for suitable low
input pulse amplitudes when the bias control VR2
is set at low bias then that should be ignored, but
if it is possible at middle or high bias then a
voltage-divider is necessary between C15 and R36.
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Counts per. minute actually registered

" does not trip over any more its ©
section on pins 6, 7, 8 still gives
anode pulses, only these are now
of insufficient amplitude to cut-
on the other section. However,
they are certainly still sufficient to
neutralise the would-be straight-through pulses by
compensating feedback over C16 and C18. Thus,
even in this “ dangerous ” state, counting of every
pulse does not take place immediately scaling
ceases. There is a span of amplitudes for which no
response at all results. The lower limit of this is
when the amplitude is so low that positive kicks at
V7 pin 6 cease also. Then, finally (but, as said,
only if the resting state of V7 is with conduction
at pin 6), pulses can go straight through to V8§
from V6 and will cause every pulse to be counted
if still of sufficient amplitude to operate the digital
counter.

The simple remedy for this is to make certain
that pulses of insufficient amplitude to operate V7
properly are then also with certainty of insufficient
amplitude to operate V8 under any circumstances.
This condition should be satisfied in Fig. 1 as pub-
lished, in many cases, and is favoured by using as
high-bias a setting of VR2 as possible during
scaling.

20 40 60 80 100 120 140 160 180 200 220 240 240 280 300 320 340 360

Fig. 6: Simple counting error due to switching time required by digital relay

is shown in this graph, for various counting speeds. The increasing effect

of this error in direct counting at high speeds is compared with the improve-
ment upon scaling and the would-be state of perfection.

A suitable arrangement suggested for this is to
reduce R36 to 68k 1 watt and wire a 470k 1 watt
resistor in series from C15 to the junction ‘of R35
and R36. It is probably of no disadvantage to
incorporate this modification right from the start
as experiment seems to indicate no interference
whatsoever with normal performance thereby.

Arithmetical Correction for Errors

The counting deficiencies resulting from relay
switching time and scaler switching time may be
subsequently allowed for by using the typical
graph of Fig. 6, compiled by calculation and fully
confirmed by experiment, for the prototype. It is
based on a switching time of 0-06 seconds as
observed for the relay in the prototype. This may
be taken as quite typical and even if not absolutely
accurate for some other relays will certainly give
improvements in the final results if used,
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RADIO & T. V.

GOMPONENTS
[ACTON]

LIMITED .

s I'4 £ o

L AM. P.M. PERMEABILITY TUNER FOR ALL TRANSISTOR
OPERATION. Bize 24 x 2iin. approx. By famous manufacturer.
A.M.-LF, 470Kc/s. F.M.-1.F. 10.7Mc¢/s. A.M. coverage from 1,620k ¢/e~
525Kc/a. F.M. coverage 108Mc/s—88Me/s. Circuit diagram £/6, FREE
with Tuner, 2§/, plus 1/- P. & P.

. TRANSISTORISED POCEET RADIO with printed circult, mini
earpiece, high gain ferrox alab aerial. No aerisl or earth required.
To bulld yourself for completely personal listening, 4% x 3} x 1}in.
Luxembourg in favourabic areas. Only 21/-. P. & P. 2/6. All parts
available separately.

. A.C./D.C. POCKET MULTI-METER KIT. 2in. moving coll meter
scale, calibrated in A.C./D.C. voits. chms and milliamps. Voltage
raoge A.C./D.C. 0-50,0-100, 0-250, 0-500. Milliampe 0-10, 0-1000
Ohms ranges 0-10,000, 0-100,000, 18/6. P. & P. 2/-. Wiring diagram,
1/-, tree with parts,

SIGNAL GENERATORS. Cast £7.5.0, or 30/- deposit and 6 monthly
paywents of 21/8. P. & P. 5/6. Coverage 100 kc/a to 100 Bcie on
fundamentals and 100 Mc/s to 200 Mc/s on barmonica. Case 10 x
6} x 5}in. Three miniature valves and Metai Rectitier. A.C. mains

, Interna) of 400 c.p.s. to a depth of 30 per cent.
Modulated or unmodulated R.F. output cootinuously variable 100
millivoits,. C.W. and mod. switch, variable A.F. output. Magie
eye as output indicator, Accuracy 2 per cent.

. SIGNAL GENERATORS. Cash £550. P. & P. 5/6. Coverage
120 ke/s to 84 Mc/s. Case 10 x 81 x 4iin, Size of scale 6} x 3jin.
2 vaives and rectiier. A.C. malns 230-250 v. Internal modulation
of 400 c.p.s, to & depth of 30 per cent, modulated or unmodulated
R.F. output continuously variable 100 millivolts. O.W. snd mod.
switch vaniable A.F. output and moving coil output meter. Accuracy
+ 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 stylus as it rises into playing
position. 45 r.p.m. Auto onfoff switch governed motor, attractive
two tone grey finish, £2.9.6. P. & P. 4/-.

. CARRYING CASE for STAAR 45 or COMPLETE KIT beautifully
styled in two tone with record compartment. Bpecially designed to
take player and amplifier. Just screw in and compect up. All parts
avaliable separately. Case only 22/8. P. & P. 4/- Complete kit
£5.10.0. P. & P. b/-.

. TRANSISTORISED AMPLIFIER, suitable STAAR 45. Output 1 watt.
Bize 44 x 2%in. Printed circult, tone/volume controls plus 4 trangistors.
Push-pull output complete with 3in, wmoving coll speaker. Bullt
and tested, 40/8. P. & P. 2/,

. CHANNEL TUNER LF. 16-19 Mc/s. Continvously tunable from
174-218 Mc/s, Vulves required—PCFR0 and PCC84 (in series). Cover
BBQC and ITA ranges. Aiso Police, Fire and Taxis, etc. Brand new
by famoua maker, 10/-, P. & P, 3/-.

. B.S.R. MONARCH UAl4 WITH FUL-PI HEAD, 4-speed, playes 10
records, 12in., 10in. or 7in. at 16, 33, 45 or 78 r.p.m. Intermixes
7in., 10in. and 120, records of the mame speed. Has manual play
position: colour brown. Dimensions: 124 x 104in. Space required
above basebosrd 4}in., beiow bascboard 28lm, Fitted with Ful-Fi
turnover crystal head, £5.18.6. P. & P. 5/6.

POCKET MULTI-METER. Bize 3] x 2} x 1lIn, Meter size 2¢ x 14ln.
Bensitivity 1,000 O.P.V. on both A.C. and D.C. A.C. und D.C. voits
0-15, 0-160, 0-1,000. D.C. current 0-150 mA. Resistance 0-100K O
Comlglev.e with test prods, battery and full instructions, 36/-, Plus
1/ P. 5 P.

8-watt PUSH-PULL 4 VALVE AMPLIFIER plus METAL RECTIFIER
A.C. malns 200-250 v. 8Size 10 x 6¢ x 2¢in, 5 valves. For use
with all makes and types of pick-up and mlke. Negative feed back.
Two input, mike and gram, and controls for rame. Separate controla
for Bass and Treble lift. Response flat from 40 cycles to 16 ke/a
2 dB down to 20 kc/a. Output 8 watta at 8 per cent total distortion,
Noise leve) 40 dB down all hum. Output transformer tapped for 3 and
16 ohms speech coiis. For use with 8td. or L.P. rccords. mnaical
inetruments such as guitars, etc. Sultable for 'amail halls, £3.19.8.
P. & P. 8/-. Crystal mike to suit 15/-. P. & P. 2/-. 8in. P.M. Speaker
to suit, 12/8. P. & P, 2/,

INDOOR AERIAL for ITV/BBC/FM. Completc with standard co-axial
plug. Heavy chrome extending dipoles—7it. fully extended. Plugs

atraight into T.V. or VHF Tuner. Fully directionsl. 10/8. P. & P. 1/8.

NO MORE PLAT BATTERIES. Charge your own battery overnlght
with this wonderfnl littie charger. Qutput ¢ and 12 voits, 2 ampa,
Input 200-260 v. A.C. mains. Mains fuse incorporated. Attractive
silver hammer finished case, 6 x 3 x 8insa. Complete with icads and
battery clips only 21/-. P, & P. 8/6.

21b HIGH STREET
ACTON, LONDON, W.3.

ALL ENQUIRIES S.A.E,
GOODS NOT DESPATCHED OUTSIDE U.K.
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THE LINEAR L1/10

A 10-WATT HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP

Full advantage has been taken
of latest component miniaturi-
sation developments to produce
a 10-watt Hi-Fi push-pull ampli-
fier incorporating tone control
pre-amplifier stages within the
measurements of 9 x 7 x Sins.
In addition two high im-
pedance input sockets are
provided for microphone
and gram., etc. With selector
switch and vol. control, five
B.V.A. valves are employed
ECC83, ECCB83, EL84, ELS84,
EZ8I, H.T. and L.T. power
supply point is included for a
radio tuner.
FREQUENCY RESPONSE

| d.b., 30-20,000 c.p.s.
MAXIMUM POWER
QUTPUT

in excess of 14 watts.
SENSITIVITY

L.P. 220 .mv. for 10 watts. 78 r.p.m. 220

m.v. for 10 watts. Radio/Microphone 40

m.v. for 10 watts.
TREBLE LIFT CONTROL

+ 10 d.b. to —22 d.b. at 12,000 c.p.s.
BASS CONTROL

+ 14 d.b. to —10 d.b. at 50 c.p.s.
HUM LEVEL

Referred to maximum output and in-

cluding integral pre-amp.—70 d.b.
NEGATIVE FEEDBACK

21 d.b. in main loop.

DISTORTION Less

HARMONIC
than 0.1 % measured at 8 watts at 1000 ¢.p.s.

Weight 10 Ibs. Power consumption 90
watts. For 200-230-250 v. 50 c.p.s. A.C.
mains. Outputs for 3-and 15-ohm speakers.
Chassis finish stoved Gold hammer.

HIGHEST QUALITY Retail Price

MAXIMUM RELIABILITY |3
AT A PRICE YOU CAN
AFFORD GNS.

Send S.A.E. for descriptive literature

TRADE ENQUIRIES to

Also Available—THE L.45.A
compact High Quality 4-5
watt amplifier. Size approx.
7-5-5%in. high. Sensmvn:y is 28
millivolts so that the input socket
can be used for either micro-
phone or gram., tape, radio tuner
etc. B.Y.A. valves used are ECC83
EL84, EZ80. Controls are: Yol.
Treble and Bass with mains
switch. The Tone controls pro-
vide full compensation for long
playing records. Output match-
ing for 3 ochm loudspeaker. Retail
price £5.19.6.
THE LT45 TAPE DECK
AMPLIFIER. A complete unit
(power pack and oscillator incor-
porated) ready for connection
to A.C. mains. 3 ohm loud-
speaker and practically any make of deck.
Negative feedback equahsatlon adjustment
by multi-position switch for 1%, 3% and 74in.
persecond. Retail price 12 gns

DIATONIC 10-14 WATT. High Fidelity
amplifier with integral pre-amplifier. Retail

ns.
CONCHORD 30 WATT. Hi-Fi amplifier
with two separately controlled inputs.
Retail 16 gns.
LS50 50 WATT AMPLIFIER. Size approxi-
mately 14 x 10 x 8in. Sensitivity 25 mV.
Output for 3 and 15 (1 speakers. Retail
price 22 g
LS/5 STEREO AMPLIFIER 5 X 5 watt
12 gns.

LINEAR PRODUCTS LTD.

ELECTRON WORKS, ARMLEY

LEEDS

READY BUILT-

READY TO GO._

Listen ln comfort, to your favourite
stars without annoying others with our

“PERSONAL TRANSISTOR
POCKET PORTABLE”

Designed exclusively for personsl use
and supplied complete with minjature
earplece and battery. Works anywhere,
any $ime—our special circuit with bulit
in ferrite rod aerial ensures wonderfui
reception over the fuil medium Wave
band. B.B.C. Home, Light, Luxembourg
and mapy continental stations. Com-
pletely portable, compact size, only
23 x 3§ x lin., slips into pocket, NO
EXTERNAL AERIAL OR EARTH
REQU!HED Condcnser tuning and
with “exclusive™ neparate fine tuning
contrel for “spot on” station selection.
Complete station separation akes
this ideal for use as Tape Jack for

or tuner unit for ampiifier,

PRICE 45[- 4%

fully complete
plece and bauery

ever. Operates
personal earpliece.

PRICE 15/-

and fully guaranteed.

T rhanoeradio

including  ear-
COMMANDER 1V CRYSTAL
SET

Covers the full medium wave band
and isdeal for use \n Bedroom, etc.
Requires NO batteries—lasta for
with minlature
Attractive case
and dial—a Radio set in minlatare.
P. & P. 2/-
complete with personal earpiece

EXPRESS ELECTRONICS

ROSEDENE LABORATORIES
KINGSWOOD WAY, SELSDON, SURREY

NEW TESTED AND GUARANTEED
VALVES FOR THREE MONTHS

101 7/6|6BHS 5/9)12AX7 6/9DH77  6/- EF81 4/- | PL82 -
1c3 8/-16BJ6 5/8|/12BE¢  8/6|DH142 8/6|EF92  5/8|PL33 78
1F1 8/-(6BR7  8/9|12BH7 10/6/DH150 10/- EL41 9/6/PY8L  6/8
1F3 7(6(6BW8  8/6|12K8GT11/-{DK91 /8|ELM - PY82 %8
1FD1 8/-(6BWT  7/-|12Q70T 7/6 DK98  8/- EM 10/-/PY83 7/8
1FD9  7/8|6D2 4/-{128N7  6/-|DLY2  5/8|EM85 10/~ R1Y 10/6
1PL 8/~ |6F12 4/-(16A3 9/-|DLY4  B/B6/EYBL  7/6|85A1 #/6
1P10 /6| 6HBGT 2/-(19AQ5 9/6|DLY8 8/-|[E¥Y81 10/-|Us2 78
1P11 7/8|6J7GT 7/6/25A6Q 7/6|EBSL 4/-|EZ40 7/8{U76 76
1R5 8/-16K7G  5/8{25L6GT 7/8|EBC41 10/~ EZ80 8/-|U78 5/~
185 6/-|6K8G  B8/-2524G 9/-|[EBF30 8/8/EZS1 8/9|Ul42 718
114 2/9(6Q7G 5/8‘3001 7/6/ECC8L  6/-(HVR2 9/6/UBC41 8/8
1Us 5/6|6BL7GT 6/-!30L1 7/6| ECCB2 6/9|KT33C 6/-| UCH42 9/68
3Q4 8/-|68N7GT 6/- 35L6GT 7/6|ECC83 /8| KT65 11/6/UF4l  8/8
334 5/9(6v6G  7/6{35W4  B8/B/ECCBL 7/8/N17 5/9lUM1 8/6
3vy 8/6|6X4 5/=|3524GT 8/-|ECF80 8/6/N18 g/-|UY4l 7/8
5Y3GT b/-6X5G 5/9(5763 7/6|ECF82 8/-(N1% 78| W17 78
5Z4G 718|787 9/6/80 8/-|ECH42 9/-|N709 7"{ w76 4/6
6AK6  6/8 3D3 4/-|DAF91 7/8|ECHB1 10/-|PCC81 /8 W143  §/8
6ALS 4/-|9[)7 9/6|DAF96 8/-|ECL80 8/6[PCF80 7/6|X17 76
6AM6  4/-[12AD6 11/6/DCC90 12/6(ECL82 /- PCFB2 /6| X142 9/-
6AT6 6/-|12AH8 10/-|DF91 8/-|EF41 9/-|PCL8‘2 8/~ X150 9/-
6BA6 6/ 12AT7 8/-|DF96  8/- EFS0 8/-|PCL84 9/-|Z77 4~
6BEG 7/-\12AU7 6/¢9/DH76 7/8IEF86 9/-IPL81  12/6(2D17 78

9d.

High Stability Resistors W 5% 50 Q to 1M, 9d. Midget Ceramics 500 v.
Coax, Super quality tin.. 6d. yd. Plugs 9d. Sockets 9d.
250v. 300 MA {in. x lin. 8/6. Contact Cooled 250v. 50 MA 8/6. 85 MA 8/8.

Silicon H.T. Rects.

NEW TRANSISTORS BY MULLARD. OC19, 0C26,
0C45, 8/-; 0C70, OC71. 8/-;
0C74, 0075 0C78, 0C81, 7/6; OCs2, oci7o, 9/86.

VALVES MATCHED IN PAIRS
EL34 27/6, EL84 15/-, N709 15/-, 6V6G 15/-, 6BW6 14/- per pair.
Pull O.P. Trausformer for above 3 15 g 14/6. P. & P. 1/6. 12in. P.A.

QCo6, 26/-;

Model £7.7.0.
SETS OF VALVES

o uUcCH42, UF4l, UBC4l,
.18/6 Ul4l, UY
Over £1 post free. C.0.D. 4/-

1R3, 1T4, 185, 384, or 3V4, ..
Pout,age and packing 8d.

0C44,
0C72, 7/6; OC72 wmatched in prs. 16/-;

Push

8peakers 3 (0 24/6. Baker's "Selhurst” 12in. 15 @ 15W, 80/- Kiu. Btereo

DK91, DF91, DAF91. DL92 or DL94..19/6 ECH42, EF41, EBCAL _
DK96, DF98, DAF96, DLOS.. .. ... .. 27/6 EL4l; EZ40...... 8
1C3, 1F1, 1FD1, 1PI1. 8

4l 36/-

1l, OLIVER ROAD, LONDON, E.I7
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MINIATURE
AMPLIFIERS

for beginners
to construct

By C. Marshall

two-transistor, direct-coupled amplifier, using

an absolute minimum of components.

R1 supplies the bias current for Trl and the
collector-emitter current of Trl provides bias for
Tr2. Any change in base current of Trl is ampli-
fied and applicd to the base of Tr2, where it is
again amplified. The two collector currents vary
in ‘phase and this causes a current change through
the battery This current gain is changed to
voltage gain in the earphone connected across the
output terminals. The current gain of the ampli-
fier is the product of the current gains of the
individual transistors.

THE basic circuit is shown in Fig. 1 and is a

Microphone nd T

Fig. I: A simple amplifier circuit.

The output may be taken from any of the points
X, Y or Z. The output from X has the disad-
vantage that neither side is at carth potential,
whilst the output at Y is at rather low volume and
so the output at Z was chosen.

The capacitor Cl is needed when the micro-
phone was a d.c. resistance of less than 25.0000.
With crystal microphones C1 is not needed but
otherwise the circuit remains the same.

With the pre-amplifier, as shown in Fig. 3, R2
replaces the earphone and the output is taken via
the capacitor C2. The volume control is in the
two-way intercom circuit only as space was avail-
able—it could quite well be excluded.

Transistors

These circuits will work well with almost any
transistors, ‘“surplus” types working perfectly
well.  All transistors have a maximum working
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One of the author’s amplifiers

Fig. 2: An intercom amplifier circuit.

voltage which varies from type to type. Here
they are tabulated for easy reference.

Spot Maximum Voltage Voltage Used
Green  ...... 3 13
Yellow ...... 6 41
REd e amstm 12 9
Branded ...... 25 (app) ... 18

With some transistors the bias resistor Rl may
have to be changed, but this is discussed more
fully later.

Capacitors

C1 is the base blocking capacitor. [ts value is
not in any way critical. In the prototype an 8uF
clectrolytic capacitor was used and values down to
1nF give good quality. A 0 1uF was tried. but
understandably resulted in a reduction of quality.

The capacitor C2 is to give d.c. blocking to the
amplifier. For feeding a valve amplifier it should
be 0-01uF and rated at 500V with high insulation

1~5\1

™

Microphone

>

Fig. 3: Asimple pre-amplifier.
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for complete safety. When fecding a transistor
amplifier C2 should be an 8uF of 15V working, but
the exact value is not critical.

Resistors

R1 in Figs. 1 and 2 is about 220kQ with a 15V
battery. The collector current of Tr2 should be
measured and, if necessary, altered by changing
the bias resistor. The current required depends

on the impedance of the earphone. Here is a
table for different impedances of earphone:
Impedance Current
100¢2 SmA
2500 2mA
5009 ImA
1,000 0 75mA
The pre-amplifier current should be about
0:5mA, R2 has a value of 1k, this value giving

good volume yet lecaving 1V across the transistor.
The volume control is about 50kQ.

oS Bl 15V cell e

* ﬁTo microphone
Fig. 4 (above): The wiring diagram of Fig. I.

Fig. 5 (below): The pre-amplifier wiring diagram.

il 1 spring clip : l
i+ Bl 15V cell - Spring
! W ; . e -wt clip
B g : s 23
\ & |

-

b4 Tr2 Tr1 ]
5 @2 St }&

f fTo microphone

Earphone

The carphone used in the prototype was the
normal single earpiece type with a d.c. resistance

of 100Q. Earphones with a d.c. resistance
of more than 1,000Q are not suitable for these
circuits. Values of RI1 are given for a 1000

carpicce and must be changed for other resistances.
Low impedance headphones may be used if they
are more convenient. A single carphone may also
be used as a microphone,

Construction

The circuits in Figs. 1 and 3 are constructed in
a standard size matchbox and these will be dealt
with first. The exact position of the components
will depend on the individual components used,
but the gencral layout is shown in Figs. 4 and 5.
A Ul6 15V battery was used because it is of the

JUNE, 1963

._,,s
&
“h

Talk/Listen
switch

R RN OO TR I

Volume
control

G 2
LA

B
15V cell

B AT e et U T

Fig. 6: The component layout of the intercom.

ideal size for fitting in the matchbox.

First the tray should be accurately marked where
the holes are to be cut, two ykxin. holes for the
sockets and one {in. hole for the switch. A piece of
softwood should then be cut so that it just fits into
the end of the tray. The holes may then be care-
fully drilled. Twist bits only should be used and
the drill must only be turned slowly or the wood
will split.

The battery contacts should now be prepared.
For the one-way amplitier one of the sockets
should have its tag bent at right-angles and tinned
to make good contact.

For the pre-amplifier a piece of tin should be
bent to form the positive contact. A similar piece
of tin forms the negative contact in both cases.
The two wires to the switch should be connected
and the switch fastenced into position.

The wiring of the small components should be
followed from Figs. 4 and 5. The transistor leads
should always be provided with a heat sink whilst
soldering.

The two-way intercom amplifier is built on to
a small panel, the switch, volume control and
sockets being fastencd to the front panel. the
amplifier constructed on a three-way tag board
fastened to the base. The U2 battery is held in
place by a small rubber band. The wiring is
shown in an expunded form in Fig. 6. The on/off
switch is incor porated on the volume control.

When using the intercom the two ecarphones
should be identical or too much current may flow
one way und tou little the other. In the author’s
prototype the front panel was 3}in. by 4in. and
the base 1tin. by 4in.

The U2 battery will have a very long life in this
circuit and it is most convenient to solder the leads
directly to the battery.

In conclusion. a word of warning, especially for
beginners—take care to connect all the transistors,
capacitors and batteries the correct way round. i
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RETURN-OF-POST SERVICE

We offer a really efficient Mail Order Service on all items stocked. All cash orders are dealt with on the day of receipt.
J Hire purchase orders are subject to slight delay but this is kept to the absolute minimum.

& ILLUSTRATED LISTS

Illustrated lists are available on LOUDSPEAKERS. TAPE
KS. TEST GEAR, GRAMOPHONE EQUIPMENT, AMPLI-

FIERS Any will be sent free upon request.

@ STEREO COMPONENTS

Morganite ganged potentiometers as specified for the Mullard

circuits. « Log/Anti-Log, 500k. 1 meg.. 2 meg. 4 Log/Log. 50k.

250k, 1 meg.. 2 meg. % Lin/Lin 250k, 500k, 1 meg. All 10/6 each.

@ TRANSISTORS

MULLARD. Current production types, not rejects. All in

makers' boxes. Postage 3d. on each.

0C44, 8/3; OC45. 9/-; OCT0 and OC71. 8/8: OCT72, 8/-: OC72 Matched

Pairs, 18/-; OCI8, 8/-; OC8L. 8/-; OCI70. 9/6; OC171. 10/8.

@ AMPLIFIER KITS

We have full stocks of all components for the Mullard 510,

Mullard 3-3, Mullard 2 and 3 Valve Pre-amp, Mullard Stereo,

Mullard Mixer. GEC 912 Plus. Fully detailed list on any of

these sent upon request.

Instructional Manuals: All Mullard Audio Circuits in ““Circuits

for Audio Amplifiers”, 8/5. GECS12, 4/8. All post free.

@ TRANSISTORISE YOUR CRYSTAL SET

We have two new designs for Transistor amplifiers which can

be used to greatly improve the signal from any crystal set.

RLD4Kit.one stage 12/-: RLD5 K1t, twn stage 21/-; both post free.

The kits are easy to bulld and very detailed instructions are

supplled Leaflet availab

& CLOSE TOLERANGE CONDENSERS

Radlo spares first grade Silver Mica. Tolerance-up to 39pf. +1 pf.

47pf. up +1%. 4.7, 10. 15, 18, 22, 27, 33, 39, 47. 50, 53, 68, 75, 82, 100,

120, 150. 180. 200, 220. 250, 270. 300pf. All 94! ea,ch

330, 390, 470, 500. 556. 680, 800pf. All 1/- e

1000, 1500, 1800, 2200, 2700, 3600, 4700, 5000p1' Al 1/8 each.

Postage extra.

. RESISTORS A preferred values from 10 ohms to10 meg.

t watt rating. List of values avallable.

Carbon. Size 1 x ¥ 4in, 10% tol. bd. each.

High Stabllity. Size § x 3/14in. 5% tol. 9d. eac

Miniature Wire Wound. 5watc 5% tol. Slze 'z Mn. 15, 25, 30, 39

50, 68, 75, 100. 250, 270, 300, 350, 400, 470, 680.
,1.8k., 2.2k.. 2.7k., 3k.. 3.3k., 3.9k

6 each. Postaze extra on all above.

NEW MULLARD GONDENSERS

Mullard Miniature Foil and Polyester condensers as used in the
latest TV and Transistor sets.

Miniature Foll. 30 volt worklng for Transistor sets. .0lmfd
7id.: .022mfd, 8d.; .04Tm{d, 8d.: . 11d

Polvester Tubular Capacitors, Moulded Quter case deslgned to
withstand accldental contact with the soldering iron. Tolerance
10%. 125v. range: .0lmfd, .0: .047mfd, all 8d. each. .lmfd,
1/2; .22mfd. 1/3: .47Tmfd, 1/6; 1mfd. 3/-,

100v. range; .001mfd, .0022mfd, .0047mid, .01mfd, .022mfd, all gd.
each. .047mfd, 1/2, JAmfd. 1/3, .22mfd, 1/8, .4Tmfd. 2/5. Postage

extra

& MINIATURE ELECTROLYTIC GONDENSERS
Latest miniature types by Mullard and Radiospare
RADIOSPARES. All 15 volt. 2mfd, 4mfd. 5mfd Bmfd 10mfd,
16mfd, 32mfd, 50mfd, 100mfd. all 2/3 each. Postage e
MULLARD. 2mfd, 10v. 1/9: 4mfd. 4v. 1/9: 10mid. 16v 1/8 16mfd,
1/ Ov. 1/8: 25mfd, 4v. 1/8; 25mid, 25v. 1/3: 32mfd. 40v. 1/8; 32mfd, 40v.

@ TAPE REGORDlNG EQUIPMENT
PE DECK Hire Purchase

ALL CARRIAGE FREE Cash Pnce Deposit Mthly/Pmts

COLLAROSTUDIO. Latest

model, Two track. Brad-

matic Heads .. 10.19.8 2. 3.4 120f 1R/4

l-‘nur Track. Marriott Hds. £17.17.0  £3.12.0 120f 26/2
R TD2. Two Track .. £8.19.8 £1.16. 120f 13/7

Four Track .. £14.14.0 £2 18.0 120f 21/8

IAR'IIV TAI’L AMPLIFIER KITS
Tape Amplifiers

For Collaro

Fnegléﬂ 8311-V  2-Track £11.11.0 8311-4V 4-Track £12.12.0
or

Deck 8312-M 2-Track £8. 8.0 8312-4-M 4-Track £8, 8.0

Tape Pre-Amplifiers
For Collaro
Deck 8312-CP 2-Track £8. 8.0 8312-4-CP 4Track £8, 9.0
groﬁ through assembly for mounting 8312 Pre-Amp under Collaro
ec
(‘arrylnz aﬂei fitted with speaker. For Collaro Studio Deck
and Bﬂll Amplifler, £5.5.0.
For BSR TD2 Deck and 8312 Amplifier, £4.4.0.
I.P. TERMS AVAILABLE on decks, amplifiers and cases.
Ask for quotation.
MUIL ‘LARD TAPE PRE-AMPLIFIER KIT
We stock complete kits and all separate components for the
Mullard Tape Pre-Amplifier. Fully detalled list available.

@ “BRAND FIVE” RECORDING TAPE post tree.
Long Play: 900ft. (57, 18/6; 1200ft. (51°), 23/6: 1800ft. (7°). 35/~

@ PICK-UP CARTRIDGES—SPECIAL OFFER

IL.S.R. TCSM (Mon0)19/6: ACOS GPG7/2(Mono) 12/8; ACOS 73
Stereo/Mono) 27/6: RONETTE 1058 (Ntereo/Mono) 27/8.  All
post free. All Brand New and complete with lixing brackets.

& JASON F.M. TUNER KIT3
Kits supplied complete with every {tem needed including Instruc-
tion manuals. Fully detalled list available. Separate ltems
supplied. a,sk for price llst. P, Terms available on any kit.
FX 6.12.6: less power), £7.15.0.
FMT2 (wnlh nower). £9 12.6; FMT3 (less nower). £9.9.6.
FMT3 (with power) £11£'17‘.16 \lcrcury 2, £10.14.8.

@ P.W. STRAND, MAYFAIR & SAVOY UNITS

We stock parts for the P.W. Strand Amplifier, Mayiair Pre-Amp-
lifier and Savoy FM Tuner, Detailed price lists are avallable.

€ LATEST TEST METERS

Hire Purchase

Cash Price Deposit 1Mt.hlylP'mr.s.

AVO Model 8 Mark IT . £24. 0.0 £4.16.0 2 of £1.15. 2
AVO \lod&-l 7 Mark §I £2l. 0.0 £4. 4.0 120f£1.10.10
AVO Multiminor Mark 4 .. £8.10.0 £1.19.0 J12of 14/4
T. 1] - .. £3.18.6 £1.3.8 3of £1. 2.
1 TIrs3 v .. £5.19.8 £1.158 3of £1.11.4
™M Model 500 £8.19.6 £1.15.8 12of 13/8
T AYl O MODLL 12:A £10.10.0 £2. 2.0 12o0f 15/8
CARY A-10 - .. £4.17.6 £1. 7.8 3of £1. 8.8
A B\ 1320 - e .. £8.10.0 £2.0.0 3 of £1.13.4
CABY M-1 b £2.14.0 —

Full details of any of the above supplied free on request.
The AVO Models 7 and 8 are both latest models from current pro-
duction—not to be confused with Government Surplus.

@ OUTPUT TRANSFORMERS

GILSON: W0896A. W0696B, 50/8, post 2/6. W0710. 55/8. post 2/6.

w0892, 82/3. post free. WO767, 27/, post 1/6. WO1796 A. 57/8. post 2/6.

‘W01932, 84/-, post {ree.

PARTRIDGE: P3667. 75/~ P4131, 85/-; All post free.

PARMEKO: P2629, 47[8 P2642 45[- P2643. 47/8. All plug post.

219. P2641, 29/8. pOSt 21-; st 2/-; P2932. 41/-, post 2/6.,

EL! \T()\E OT, 45/-- Ost 2/9 0 13, 25/-, post 2/6.

© MAINS TRANSFORMERS

GILSON: W0741A, 83/-, post free; W0839, 48/9, post 2/9; W01328,

5816, posta/6; WO, 58/ post /6 WOLS66. 801~ post e oraa
‘hoke. .

PARMIEKOQ: P2631, 35/~ post 2/9; P2630. 54/8, DOSt 3/3; P2644,

78/8, post free; P2930, 41/-, post 3/-; P2931, 56/8, post 3/3.
ELSTONE: MT/I\TU 45/-, post 3/3; MT3/M, 35/= post 3/-: MT/510,

42/~ post a3,

@ GRAMOPHONE EQUIPMENT
ALL LATEST MODELS

Hire Purchase

ALL POST FREE Cash Price Deposit  Mthly/Pmts,
RECORD CHANGERS

GARRARD AUTOSLIM

(Mono PU) .. .. .. £7. 2.6 £1. 86 120 11/2
GARRARD AUTOSLIM

De-luxe AT6 (MonoPU) £11. 9.0 £2. 6.0 12of 186/11
G?)“F “”)Tﬁ\(u;ro V'J) £12. 5.4 £2. 9.4 120f 18/

c-luxe A o Do -
B.5.R. UA(TC8 Mono PU) ~ £6.19.6 £1. 7.6 120! 11/-
s Stareotn B 719.6 £L1L6 120f 1274
ereo, .. B

B.S.R.UAIG (Tcs Mono PU) £7.19 6 £1.11.6 120f 12/4
B.S.R. UAT6

(TC8S Stereo/LP/78) .. £8.19.6 £1.15.8 120f 13/8

SINGLE RECORD PLAYERS

B.S.R. TU12 (TC8 Mono PU) £3.17.6  £1. 4.6 3of £1.1.0
B.S.R. (.U;l_)(z(igil\l’[ono PU) £4.18.8 £1. 8.8 3of £1.8.8
GARRAR )

{Mono PU) .. b .. £5. 9811 £1. 12 11 3of £1.8.0

Ti A NSCRIPTION UNFTS

GARRARD 4IIF (GC§ PU) £16 12.8 £3. 6.6 120f £1.4.5
PIITLIPS AG1016 (S/M PU) £12.12.0 .10.0 f /6

12 o
Many of the above can be supplied for stereo working. See our
Gramophone Equibment List for details.

@ LOUDSPEAKERS

GOODMANS: Axiette 8in., £6.5.7; Axiom 10in.. £68.5.11: 12in.,
Axiom 201, £10 '70. 12in.. Axiom 301, £14.10.0: 12in., Audiom
51 Bass. £8.14,0: 12in., ‘Audiom 61 Rass, £13.14.0; Trebax
Tweeter, £6.4. 0' \05000 Crossover unit, £1,19.0.
WHITELEY: IIF1g6 10in., £7.0.0.: IF1012 10in., £4 7. 8.
IIF816 8in., £6.0.0; TS16 8in.. €5. 1‘3. 4: T10 Tweeter, £4.8.3: T
Tweeter. £1.10.6: CX3000 Crossover unit, £1.11.6: C‘usoo
Crossover unlt, £2.0.0. H.P. Terms available on all cpeakers.

+ TERMS OF Bl.'SlNFSS
Cash with order or C.0.D. We
chnrga C.0.D. orders as follows:
Up to £3. minimum of 4/2. Over £3
and under £5, 2/6. Over £5 and
under £10, 2/8. Over £10. no
charge. Postage extraon CASH
orders under £3 exeept where
stated. Postage extra on over-
seas arders irrespective of
price.

WATTS

(MAIL ORDER) LTD.
54 CHURCH ST., WEYBRIDGE, SURREY
Telephone: Weybridge 47556
Please note: Postal business only from this address

Callers welcome by appointment
Closed for annual holidays August 7th-24th

+ HIRE PURCHASE TERMS
are available on any item. Re-
payments may be spread over 3.
8 or 12 months. Detalls as fol=
lows: Three months; Deposit 6/-
in the £. Service charge 5 per
cent. but minimum charge of 10/-.
Six and Twelve months: Deposit
4/- in the £. Service charge 10 per
cent. but minimum charge
20/-.

RADIO
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TEL TEM. //89

1) IIQYSSWAUE S & .
COMPONENTS LD

2 .4 LEARLFAN STRELT WC2.

Near Cambridge Circus, A few minutes’ walk from Leicester Square or Tottenham Court Road Underground Stations

LARGE RANGII OF 18X, 10XJ.
F1243, ¥4 CRYSTALS ALWAYS
IN STOUK,

Send stamped and addressed envelope

for our {ree, comprehensive list.

TEST INSTRUMENT BARGAINS

Sangamo Weston, brand new (not boxed).,
0-750 micro amps flush, round 3hin.

dia. ..49/8
0-1 mA flush. round. 3itn. dln. 4716
Metro-Vic in good condition:

0-5 mA M.C. projecting 6in. dia. steel
EREE IR 20 . o Wi aovivs & v o Bovicas 39/68 each
0-15 mA M.C. projectlng 6in. dia. steel

..... .39/8 each
o-ao mA M. c. projecting 6in. dia. steel
case .. 27/6 each
0-100 mA M. c. projaoung Sln ‘dia. steel
CAS® ...... ...2716 each

P. & P. 2/~ per lnstrument..

AR 88 LF RECEIVERS. 75-550 Kc¢/s. and
1.5 to 30 Mc/s. 110/240 v. A.C. inbut. Price
from £27.10.0, (slight]v soiled exterior) to

|

power diodes at the right prlce Leading
makes. 400 P.LV. at 650 mA. 8/- each.
800 P.1.V. aLSSOmA\ 718 each. 1000}’ LV.
at 500 mA, 8/8 each
LT TR \NSI‘-‘OR)II-}RS. Pri. 240 volts.
Output 6.3 volts 5 amps, 8/6, Post 2/8,
Pri. 240 volts, Output 17 volts 1 amp.,
9/6. post 2/-.
H.T. TRANSFORMERS. Type (350/320)
Tapped 200/250 v. input. 350/0/350 v. 120 mA.
6.3v.3 amps.5v.at2amps., 168/6. P.P. 3/6.
Type Sh. Pri, 200/250 v. Outbut. 350/0/350 v.
330 mA,5v.3amps. Tapped
10kVins. 20 v, 1 amp. 7.5 v. l amp. 5 KV,
5 mA. Price 25/-, P.P. 6/,

BCé10 TUNING
UNITS

Choice of 5-6.35 or 6.35-8
1{c/s. These compact
units (9 x 4 x 2in.) were
used as plug-in_tuning g
boxes with the BC610 TX.
Containing
variable condensers of
140 pFd. 100 pFd and a §
nnndard #ize 50 pFd, A
0-100 grndga;ed knob dial

Uin. dia. D.T. toggle ¢
switch and several other
components. Price 6/6

HOURS OF BUSINESS: 9 to 6 Saturdays 9 to | OPEN ALL DAY THURSDAY
{ l)l;bll)tES. :;)ABI. 2/9 ea., OC71, OC72 TYPE 46 SETS
11 substitutes, 3/6 ea. Best Buy in TX/RX units in years. Com-
CRYSTALS !!! SILICON ~ RECTIFIERS. ~ Minlature | plete with all accessorics at mive-away

{

1v.2v.2amps. |

price. 3-channel crystal controlled TX
and R/X. Suppiied compblete with one
pair of crystals. coil box. rod aerials,
eads and plugs, valves, balanced arma-
ture head set with throat-mike, Coverage:
.6 to 4.3 Mc/s only by means of Dplug-. ln
coil pack. Requires only 130 v., 15 v

and 3 v. dry batteries. Range over 10
miles under grod conditions. Full i
structions supvlied. As new. We oﬂer

this fine unit as listed above with all
accessories. at 42/8 per unit or £4 for two.
Postagze and packing 6/6. Set of batteries
24/- per set.

SPLECIAL OFFER
TYPE 46 SETS

As described above with valves. crvstals
and coil box but having had the original
send/receive switch removed. Without
other accessories. This set {s supplied
with a substitute switch and full wiring
details at 18/6 each or 35/ per pair.
P. & P. 5/6.

TERMS OF BUSINESS

CASH WITH ORDER. Handiing charze
of 1/6 on all orders under 20/- where P.P.

£30 (as mew). Carriage and packing 25/-. each, P.p,3/-. is not otherwise stated.
! TRANSFORMERS READY BUILT TRANSISTOR AMPLIFIER |
Aute types—60 watt 166 ea., 150 watt 219 ea., 500 watt \ | & watt, 3 transistor amplifier. Output to 3 chms speaker,
52/6 ea. 3 way mounting type, primary 200/250 volts, . push-pull output stage, 9 volt operation, Ideal for inter-

secondary 30 volts at 2 amps, with tappings in steps of |
Mains Standard |
Primary, 250-0-250 volts, 80 mA, 6.3 at 4 amps, 5 volts
As above with

| three yp to the maximum 30 21/% ea.

at 2 amps, both tapped 4 volts, 219 ea.
350-0-350 volts. 2119 ea.

PRACTICAL WIRELESS POCKET
TRANSISTOR 6 SUPERHET on printed
| cireuit board, all components available from
| stock, £7.19.6.

P.W. MERCURY SIX M. & LW. §6

| TRANSISTOR SUPERHET 500 MW. |

\ output in the new elegantly designed cabinet
printed circuit has a High Q internal ferrite
All

aerial. available from stock,

£10.7.6.

| GRAMOPHONE UNITS
BSR TUI2 unit, with Mono TC8H cartridge,
£€3.19.6. BSR GU7 unit, with TC8M or
TC8H cartridge, Mono, £4.15.0. BSR GU7
unit, with TCB8S cartridge, stereo, £5.5.0.
Garrard Autoslim, automatic, with GC8
Mono cartridge, £7.15.0. Garrard Autostim,
automatic, with EV26 Stereo cartridge,
€8.10.0. Garrard Autoslim, De Luxe, with
GC8 Mono cartridge, £11.5.0. Garrard
Autoslim, De Luxe, with EV26 Stereo
cartridge, £12.0.0. BSR Monarch UAI4 with
TC8 mono cartridge, £6.6.0. BSR Monarch
UAI|4 with TCBS Stereo cartridge, £7.7.0.
BSR Monarch UAI6 with TC8 Mono car-
tridge, £6.19.6. BSR Monarch UAI6, with
TC8S Stereo cartridge, €7.19.6.

parts

AL!’BA

com or as record player amplifier. 396 plus 1/6 P.P.

|963 COMPONENTS CATALOGUE,
AVAILABLE Send l/- in stamps foryaurcopy !
LOUDSPEAKER NIT:

//m\\ | 24in. Square Rola C25 26't0
| 24in. Square EMI by 1876
WB STENTORIAN HI-FIDELITY 3in. Sasareiflessey 6lg
LO UDSPEAKERS with Universal Speech | 4in- Sauare Elac Tweeter e
Coil, for 3,7, § and IS ohms. et cesey oy P o s
Fodel HF8(2 €129, HFSI6 €6.0.0, 5in. Round Plessey wit rans. g
|HFS12 €3.17.0. HFI0I2 €4.7.6. HFiole §1in Round Richard Allan v | 68
el . o n
£7.70.0. All have die cast_ chassis. 1 10in. Round Geadman 3276
CHASSIS 12in. Round Plessey ... 2976
Aluminium  Undrilled with Reinforced | § X i lesen 15
Corner, available in the following sizes - ——y essey 316
i . : 1 8 x Sin. Elac . 1916
6in. x 4in. x 24in. 6 each 8 x 6in. Cel 1776
8in. x 6in x 24in. 6'3 each | 5% 7 ;,“““‘ o 0
10in. x 7in. x 23in. 773 each | |0 x éin. Plessey - B
12in. x 3in. x 23in. 59 each TRANSISTORS AND DIODES |
12in. x Sin. x 24in. 6'9 each | Transistors OCi71 1076 | OABS 3.1
12in. x Bin. x 2fin. 876 each C35 18- | ©C201 31I/-  OAS9! 31
14in. x 3in. x 2§in. é/- each  OC36 2176 | OC202 26'- | OA95 376
l4in. x %in. x ;ﬁin. 12/- each  OC44 6/- | OCP7L 25/- |
16in. x 6in. x 24in. 913 each OC4S 6l- | Sundry Types
16in. x 10in. x 23in. (A exch OC70 616 | Alatched Prs. | pyaio2 41
All are four-sided—ideal for radio receivers, OC7| [ {5 1!0C78 l6'- GECSI
amplifiers, power packs, ectc. OoC72 8/ - T | Audio 376
OC73 6/~ | Diodes Red
TERMS: Cash with Order or C.O.D.|OC75 8- | OAS 6/~ | Spot 36|
Postage and Packing Charges extra. JOC77 12/-  OAIO0 8/- | White
Single valves 9d., Minimum Parcel JOC78 8-  OA70 3. Spot  5/-
Post charges 2/-. Please include suffi- JOC8I 8/- | OA73 3- | GEX34 3/-
cient postage with your order. Mini- JOC84 8'6  OA79 379 | GEX35 3/-
mum C.O.D. fees and postage 3/6. JOCI70 9/6 | OASBI 2'6 | XD20I He |
These Postal Rates apply to U.K. only. | A set of Transistors comprising | OC44, |
For full terms of business see inside |2 OC45, | OCS8ID. 2 OC8I, 32/é set.
cover of catalogue. Personal shoppers Is.¢ of Audio Transistors. ! x OCBI, 2 x!
9 a.m. to 5 p.m. Mon. to Friday, Satur- |OC8I, Driver Matched Pair, 156 set.|

day 10 a.m. to | p.m.

ALPHA RADIO SUPPLY CO., 103 Leeds Terrace, Wintoun Street, LEEDS 7
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GGB aby
Alarm”

BY L: K. MARSH

HE basis of this unit is a high gain transistor
preamplifier followed by a triode voltage
amplifier and pentode output stage.

It was built on an old Band IIT add-on type of
converter, which was chosen because it happened
to be found in the spares box and because it had
its own a.c. power pack and suitable valvebase
already fitted on its chassis.

The valve in the converter was unsuitable and
was replaced by the required triode-pentode, an
ECL80. which is readily available cheaply. The

valve requires 6-:3V at 0-3A Lt. and draws around
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COMPONENTS LIST

Resistors: -
Rl 100Q RS 270k
R2 390kQ R6 I10MQ
R3 100kQ R7 470Q
R4 6:8kQ R8 150k
(All resistors W)
Capacitors:
Cl |00uF, 6V C4 0 OOSPF
C2 0-05uF C5 0-005u
C3 |00uF, 12V C6,7 32+32,LF 350V

Variable Resistor:
VRI 250k with d.p. switch
Miscellaneous:
Small Lf. choke (60mA)
Fl A fuse .
TI Midget output transformer to suit speaker
T2 Mains transformer: secondaries—200V at
60mA; 6-3V at 0-3A
MR1 Metal rectifier (200V, 60mA)
Vi ECL80
Trl  Any “surplus” af. type

20mA h.t.; the transistor draws negligible current,
of course. This power requirement cam be
provided very simply.

The microphone used with the finished device
is a low impedance moving coil type which
matches directly to the transistor base input.

Construction

In the writer's case, using the add-on cenverter
unit as a basis, all unwanted parts were removed,
leaving the power pack, valveholder and coaxial
sockets. Starting from scratch, however, should
present no difﬁculties, for there
are few components involved and
these can be grouped logically
round the major parts. Keep the
input leads away from the power
pack and ensure that the tran-
sistor is not placed near any

MR1

200V excessive heat, e.g. near the
ECLS80 valve.
T2
Testing
Connect a low impedance

microphone to the input socket.
Connect the extension loud-
speaker to the output socket via
a suitable length of flex. The
writer has the unit placed near to
the baby’s cot with about 6in. of
lead for the microphone; the
loudspeaker is downstairs and is
connected by plastic-covered flex.

Ample gain should be obtained
with the volume control about
F1 threequarters advanced. Earthing
was found essential to remove

traces of hum and mains pick-up

<

D

Fig. 11 The circuit diagram.

Ac)

mains noise. If three-pin wiring is avail-

able this should, of course, be
used.
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BOOKS REVIEWED

RADIO ASTRONOMY FOR AMATEURS

By Frank W. Hyde;
236 pages, 5% x 84 ins.

published by Lutterworth Press.
Price 25s.

OR those wanting to try something new, radio

astronomy is both a challenge and an

opportunity. This comparatively new science
is rapidly gaining in importance and much useful
work is within the scope of the amatcur for a
modest outlay.

The author, an acknowledged authority on the
subject, has struck just the right balance and level
in his treatment. Not too advanced to deter the
newcomer; not too elementary to turn away the
more experienced.

The book can be divided into three main
sections. The first group of chapters deals with
basic astronomy. The second group covers basic
clectronics. The third group describes practical
equipment. such as receivers, aerials, etc. Much of
the explanatory electronics will be “old hat™ to
readers of this magazine but it takes up very little
of the bulk of the book.

What is left is fascinating. A newcomer to
astronomy could hardly find a more lucid general
introduction than is provided in this book. And
the chapters on extra-terrestrial and solar radia-
tions are of absorbhing interest.

From the practical aspect, complete circuits are
provided for receiving equipment and the matter
of aerial construction is described in detail. There
is a useful section on operating the equipment. and
a handy bibliography is provided for further
reading.

There are few serious amateur radio astronomers
at the moment, but their ranks will undoubtedly
grow. Here is an excellent introduction to this new
field. —W.N.S.

WORKED RADIO CALCULATIONS

By Alfred T. Witts, A.M.I.E.E.;
Pitman & Sons Ltd.

184 pages, 42 x 7¢ ins.
I I ERE is a welcome third edition of what has

published by Sir lIsaac

Price I5s.

become an established standard. For those

not familiar with the book, it consists of
graded practical examples of the various mathe-
matical problems encountered by radio service
engineers, wireless operators, students and experi-
menters.

Not a few amateurs find that many of the
necessary mathematical calculations, that must be
made, provide a stumbling block. This need not be
so. and this book goes far to killing the bogy. In
fact the presentation and treatment is such that
many readers will wonder why they ever thought
radio calculations were difficult!

The author assumes that the reader is conversant
with the general theory. and so explanatory notes
have been reduced to the barest minimum. This
has enabled him to set out the relevant data in a
clear uncluttercd manner. The approach is to pose

a brief problem and then to show how this is
resolved. These are essentially practical calcula-
tions. of the kind constantly met with in any home
constructional work.

There are ten sections, each dealing with a
specific type of calculation, including a newly
added, and valuable scction dealing with transistor
circuits. Whether a professional or an amateur,
this book will be invaluable and a great time saver.
Highly recommended.—W.N.S.

RADIO DATA REFERENCE BOOK

Compiled by G. R. Jessop, A.M.Brit.l.R.E.; published by
Radio Society of Great Britain.

136 pages, 75 diagrams., 5} x B} ins. Price 12s. 6d.

FIYHIS is a new RSGB publication bringing
together in convenient form, essential reference
data for the radio engincer, designer and

amateur. In general. the data are presented in the

form of curves. tables and charts, with only suffi-
cient text to permit its cffective use.

The material provided includes general formule,
but is mamly directed towards the amateur trans-
mitter since sections are provided for pi-network
tank circuits, wide band couplers, voltage multi-
plier circuits, modulation transformer ratios. aerial
design information and so forth. For those experi-
menting with transmitters. this book provides in a
cenvenient forn much material that would other-
wise ge found scattered in various reference books.
—D.

THE PYE BOOK OF SCIENCE

Published by Vista Books and the Pye Group
158 pages, 85 x Il ins. Price 25s.

[JYODAY the challenge of space is a great stimu-
lant for further scientific advancement and it
seems fitting that the first article in this book

should deal with space travel. However fanciful
this glimpse into the future may seem, the other
articles are very much down to carth and bear wit-
ness to the tremendous advance science has made
in recent times.

This book has been very carefully written to
inform the layman in the simplest and clearest
manner of some of these achievements. Each
chapter is admirably illustrated with photographs
and diagrams.

Not surprisingly, many of the subjects included
have a common bond—¢lectronics. Representative
of these are: industrial and other special applica-
nons of radio telephony and closed-circuit tele-
vision equipment: radiotelescopes: computers; and
that ubiquitous device which has made so much
possible—the transistor.

Some of the many other aspects of scientific
progress described are: the atom and how it is
harnessed to provide power; plastics: the hover-
craft; spare-part surgery; and modcrn aids to
archaeolegy.—F.E.B.
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VERNIER DIAL>
Precisiop vernjer dials with approx. 8 to 1
ratio. Surface mounting. Accurately centred
. metal insert for fin.
shaft. Reads coun-
ter elockwise 0-100

in 180°.
Model T.501 1{'1111.6
]
Model T.502 2" dia.
14/-
Model T.508 37 dia.
18/-

MICROPHONES AND STANDS

M.C.70 (illus.) CRYSTAL. 360 deg. pick
up. Response 50-12,000 cps. Price 59/8.
100.C 3 way SLIM CRYS8TAL. Besponse
60-10,000 cps. Price 48/-.
¥ DM.11 DYNAMIC with base.
60-12,000 cpa. Price 85.5.0,
DM.175 LIGHTWEIGHT DYNAMIC
Response 150-9,000 cpa. Price 39/8.
BM.36R MAGNETIC LAPEL TYPE.
1jin, dia. Price 12/6,
B.A.E. for leatieta.

F8.3. TELESCOPI0 FLOOR
STAND. 3 section chrome plated
with heavy base. 57/6.

Reaponase

i HI-Ft SPEAKERS
CX. 800. 12in. Two Way. Crisp clean fre-
uency response from 30-16,000 cps.
15 watt. 16 ohms. Price 12 gns. -
£ CR.12AE. 12in. Two Way. True HI-Fi
i and superb stereo at low cost. Response
 40.16,000 cps. 10 watt. 18 ohms.
4 1.

galc‘;’oil%n 12in, Thres Way. Advenced
¥ triaxial design giving full 3 speaker perfor-
B mance. Respouse 30-16,000 cps. 10 watte.

4 . Price 10 gns.

slxv?h?i; Two Way (illus). Dual cons con.

‘ptru‘ctlon ensures wire range responss. 50-16.
D cps. 6 watt. 16 ohms. Price 81./-.

TP.26G. 2lin. 75 ohm speaker. Price 11/-
£.A.E. for leatiots.

4 ,/// i

R.F. FIELD INDICATOR
RF.40. Designed for

checking the radiation
from s transmitting an-
tenna. The sensitivity
can  be controlled by
adjustment of pane! con-
trol the antenna
;; length or by In-
creasing distance
# from the radiator

Freq. range 1-250

€ Mc/s. 200124 D.C

Complete as ilius. with instructiona
Price 69/8.

Meter.

PICK-UP ARM
COMPLETE

complets

HI-FI AMPLIFIERS
BA.80  Integrated Stereo
Amplifier. 4 x 4 watt. The
Jerfect choice for a jow coat
Hi-Fi stereo system. Dual
pick-up and tuner iaputs,
Bupplied complete for only

£9.10.0.
BA.300 Integrated Stereo Amplifier. 15 x 15
watt. Incorporatesall the latest refinements to give

£32.10.0. 8 A.E. for leafleta.

Transcription type. B
Wired for stereo and =%~

§ TOOL KiITs _'%‘
I{ 6 Plece Bcrew Driver Set, Model 3360. v [

Consisting of mechanics, electriciana,
Philtips, midget and stubby types. Mag-
Detised blades of tempered, hardened tool
steel. Unbreakable, flameproof and shock-
proof plastic handles, Display bagged.

Price 8/-,
Multi Purpose Tool Set, Mode! 7900,
Consisting of insulated plastic handle, 5
interchangeable screw driver bits, including
Phitlips type, one hammer, 3 hexagon

sockets (3°-7/16") and extension bar,
Complete in Viny) roll case. Price 12/8,
CRYSTAL MIKE

INSERTS
Model MC.1. Precision disa

t¥pe. Qutput:—53dB.
3 Response: 100-6,000 cps. I
= Price 5/-.

with  LP/78

turn-over cartridge. Price

ynu professional quality Hi-Fi reproduction. Modestly priced ab

8terec/Mono
£3.7.0,

T.8.30 Booster Spesker. Plugs
Into earpiece sncket of moat,
miniature radios and tape
recorders. Double the valuma
and a HI-F| Btereo effect that

telescopicaerial andferrite rod
to really pull in those stationa,
genulne 2}in.speaker also ear-
Piece with ear curl for personsal
listening.” G.E,C. transistars,
tuning control, volume control
with awitch ete. Attrac-
tive case size 5} x 8} x
1#in. Can be bulit in one
| hour. ALLPARTS80LD
BEPARATELY PRICE 47/6.

5-STAGE TRANSISTOR RADIO
Completsly portable. has the appearance of sets costing
considerably more and works equally well. Incorporates

will amaze you, 94 x 34in,
PRICE 29/.

LA.6P A.C. Adaptor,
to be run off A.C. mains, also reactivates oid 9 v.

Enables 9 v. battery sets

batteries. PRICE 24/6

See our other advertisement on page 109 for more attractive items
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61w FULLY GUARANTEED 3. %7, & I AERO SERVICES LTD

0B2 6= EF39 /- [

oss &1 NEW VALVES EF 10| Retail Shop: 85 TOTTENHAM COURT ROAD
8 z

D3  b/.6AKs 7/-ePa eleh 2 ls sy g;- R ;:;g Tel: LANgham 8403

sl A LS nalniERiay TIGIISRT B SHEAEED Head Office and Warehouse: 14 SOUTH WHARF RD., W.2. Tel. AMB 0151/2, 0677

iﬁg(ﬂ‘[ﬁgt g::g 43;&'23677 g;: }gg%ﬂgkgééz zéfglﬁggg g;: Ptease send all correspondence and Mail Orders to the Head Office.

0/-6AQ3  ¢/-6SH7  3/-12Y4  2/8/9003  7/-[EF85 6/

;é;g;/éé. SAgs s;- 6817  5/-20L1 14/- ARPS 3/ EFas  7/8/PC9T 10U 1%; TRANSFORMERS

LH5GT 9/-6A88  5/-68KT _ 4/620P3 _1§/- ARPl2 3/6EFS9  6/- e ~ GARDNER 26088, 0-110-200-250V input; Output:

IL4 3/-6AN7G 20/- 68L7GT 8/6 35L8GT 8/- ARTP2 6/-EF92 38 PCC lg;- U191 12/8| "405.0.425 at 250mA DC: 6.3V at 24: 6.3V at

INSGT §/-I6AT6  b5/=/63N7QT 4/6 2524G  8/-/ATP4 5/-[“95 10/- 5%,,?’? s U282 18/-|  35a0 0k 3050315V at 4A ... 45/

1RS  8/-[6AUS  7/-168Q7  6/-2525  B/-CIC  8/-EF183 1°l'i /- U0l 12/9 (G ARDNER 28454, 0-200-250V imput:  Output

186 B/-6AVE  6/-16387  3/-25Z6GT 8/6 CL33  9/-|EF184 10/-|PCES0 9~ Unoi 20/-| "330 0 550V at 330mA RMS or 500mA DC, 8.9V
185 4y B/6BB7  6/-6V6  9/-28D7  7/-CYSl  6/-[EFP6O 10/-
174 % 4/-6B8 5/- 6V6G _ 4/-/30C15 10- DAFS6 7/6 EL32  3/6
1T6GT ; 6/-6B8G  #/6/6V6GT T/-i3ops  8/6 DF9s 76 RL33 9/
1U4 7/-6BA6  b/8/6X4  b/-30bL1 s 9/6 DUES  8/-ELi 10/ | PULAL il 4
15 ¢ T-BBEC  6-8X30 4/Gsorns f12r- DO BRLAT 120000 1o | HEr® 158 GARDNER, 0:200-250V
2 } 6X5GT 6/6i30PL1 10/8 g TP " T 2.6-2-0-2-2.3-3.13V at 5A
1¥om "lGuis 306G & 6/-20PTi3lo/g DLOS . FGELE: 8/ horas 14}, UCCSs  8I- | QARDNER OIL FILLED E.H
D21 ¥ G/-6BR7 11/6 5Z4 B/-lasLeGT 8- DMI0  A/SIELSL  Of DR e 11/-  UCH2L 9/8| “Qutput 4000V at bmA: ¢
SE28  20/-6BRS  5/- TS 12/-Ts5wy g ELT  45/-EL&3  7/6 PL36 11/ UCHAZ 8[| a1 24 all at 4kV working. ..
3X2  g-8BWS  9/-1¢8  7/-524GT g/- ESSCC 100ty aleFLas 161 UCHSL 91| __ Packing and carriage — 7/6'p
_6BW Jve 7 £ - =
fre] s 3054“ . :Is 9D 3/,6 il o S e S o S il X ) RELAYS
3B28  15/-6C5G  5/-1002 § 13/-|50B5 . 8/- g:ggl ;;: EM34 9//6 PL83  8/- g::: g;:: Heavy Duty enclosed Relays type 3324-1, 2 changeover
D6 4/-(6C6  4/-|10DL " 9-[50C6  T-lpipia g/elmMeo  7je|PLSs 8/ contacts of 25 amps capactiy; 1600 Coil........ 10/-
$E29  50/-6C8G  7/-|10F1 7/~ BOLSGT 7alpnint e pugy 8/6/PX25 10/~ ggg e | —_—
B i o5 ORIk D Y9EBCaL 7/0/EMSs 10/-PY33 1z/. UFSS 5. TRANSMITTER RECEIVERS
E) 5/-8CL8  10/-1248 3/- - EBCS1 7/-[EN3l 10/- Pval &% uFsy 76 WIRELESS SET No. 19 Mk IL 2-8 Mcls and 230-240

PCEB2 7/-|UABCS0 /8| ¢ 64, BA, 10A; 6.5V at §.4A and BA. . . .80/~
PCF84 13/ UAP‘? 8/- GRESHAM 20877, 0-200-230V input; ompr
6.3V at 38

PCIS 11/~ UBCS1  8/-| " 500.0.500v 250mA DG, @ x
1 8/6| 315-0-3.16V at 4A. ...

Input 0-200-250
at 1.3A and 0-2

3v4 6/-6D4  17/6/12A8GT 5/- 7/8/EN33 10/ P 618 Mc/s. T itter/recelvee onls, good condition and
SRuny ooes 0 ixne grEv Bnve g GD U M, fomteresre o, sood co
5R4GY 9/-6F5 8/ 12ATH 8/./EVAL  9/. PY8R  7/.| oo

12/.| TYPE 88 PORTABLE T.RANSMITTER RECEIVER.
11/-|[EY8S 8 V8 8/- i) 6/6 ' Complete. gand condition. without accessorles, 50/-
ok PivE a0 b 9 ol e e, S

A e e Y fuiser a1 CATHODE RAY TUBES

SRAWGA [6K6G  5/.[12AT7

15/. 6F7 GI-’ 124U7
3T4 8/-(6F8G  6/8/12AX7
504G 5/-8F17 B/ 12AYT
5U4GB . 8/.5F32 5/« 12BAA

. AF38 4/-|12BES - FZ8 A 45/« VR40 10/~ 2AP1 ., 25/, BAPL .. 20/-; =3BP1 .. 22/8
g\‘:;g ﬁ;. GG;G z/lmléglﬁ l:;- (l;;“:;:m 8/ quo3.1nl VR53 4/~ ACRIO (low voltage equivaient of VCR139A) .. 25/~
§Y2GT. 6/. AISG 8/-{12BY7 10/. 8- 25/, s 35,_‘:’:;?: :II'; VCRO7. .. 40/-; ACT1 30/-
Z3 <678 318|12C8 8/-'GRIOA 25/, Q 3.
HA 3;- 817 toI/-.lﬂ'm 3/-EOCAR 15/- HL23DD 8/-| 20A 100/~ YRG5  4/- NUVISTORS
5Z4Q  T/-RITG B/-[12J5GT 8/. 058 2/-[ECFR0 10/6 HIAl  4/. QVO4-7 /. VEI00 6/ qeowy (63v) or 20W4 (2¥), . ... ... . 18-
£/3012 - 10/- 6KRGT 6/-'12J7GT %/8057 S-BCFR2 8- KT4L 12/6 RLIB 12/8 VRIS 2/8 5505 Geaneral Purpase Medinm “mn" Triode. | 20/8
6A3 8/<IART 8/-[12KIGT 7/- 055A  4/- ECA22 15/- KT46 18)-'TTI1 3/~ VRIZS /8 Jg55 " goncrl) purpase Bigh ~mu- Triode . 22/6
6AR 8/-6K7G  2/{-|12K8  10/- 859 8/- ECH42 9/6 KTWs1 7/- TT15 35/- VRI37T 4/8 Rasea for the above 2/9 each.

- a _l12QIGT 5/- 2050 10/- ECHRl 7/6 KTZ41 @/ TZ40  30/- VU120 8/§
::g; g;- 25.56 :;- 1;gA7 7;- 20351 8/- ECHR3 B/- ML& 8/- U"12/14 8/- WRIM 6/- SEND S.A.E. FOR PRICE LIST OF VALVES AND
6AGQT 8/~ 6L8 9/-1128C7  4/- 5670 8/8: X635 5/8 LIST OF MAIL ORDER ITEMS
6AHS 11/-6L6G 8/- 128G7  3/- 5783 1] 12/8 X84 8/- When ordering by mail please add 2/8 in £ to cover
BAKS 5/-16L18 8/-'12877 5/- 5814 9/- ECL83 14/- PABCRO 8/8'1/25 1t/- X8IM 7/~ handling and postage. Minimum charge 1/6.

A NEW-FRACTICAL wAay
of YNODERSTAND/ING

Radio : Television
Electronics

including: Transistors; VHFIFM: Hi-Fi equip-
ment; Computers; Servo-mechs; Test instru-

ments; Photo-electrics; Nucleonics, etc.
Radiostructor—an organisation specialising in
electronic training systems—offers a new self-
instructional method using specially designed
equipment on a ‘‘do-it-vourself’* basis. You learn
by building actual equipment with the big kits

of components which we send you.

You advance by simple steps, performing a whole
series of interesting and instructive experiments—
..Your Career with m') com;':licathed mathem?‘tics! Instrul;:tional
B manials employ the latest techniques for showing
F0£ .. Your Own Business ' A the full story of electronics in a practical and
An Absorbing Hobby é J’M interesting way—in fact, vou really have fun whilst

learning! Fill in the coupon below for full particulars.

r 0 - - - ) GEs e 'i
,. TO RADIOSTRUCTOR (DEPT. G40)
I READING, BERKS.
r Please send brochure, without obligation to:

NN ) st o M S

LEADS .THE WORLD.. . £
IN ELECTRONICS TRAINING e i o e T 663

A O 55 S g et et == areegy swier
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Stereo Headphones

AT the Audio Festival and
“* Fair held in London,
Standard Telephones and
Cables Ltd. exhibited prototype
models of stereo headphones
and two new microphones.
These new headphones have
been designed by STC for
listening to stereo reproduction
to provide high-fidelity listen-
ing. The manufacturers are
Standard Telephones and Cables
Lid., Connaught House, 63
Aldwych, London, W.C.2.

-

The Ever Ready “‘Skylark”.

PRACTICAL WIRELESS (174

Transistor Car Radio

UST recently the Clarion Trading Co. Ltd., of
Tokyo, has started exporting its Clarion 85A
car radic to Great Britain. The sole distributing
agents of this product in this country are
University Electrics Ltd. -

The model 85A is a compact, all-transistor
receiver which will be found small enough to fit
into a car with even the most limited amount of
space available for a radio. The radio forms a
fixed installation in the car and operates from the
12V supply. It tunes over the whole medium wave-
band and has an output of over.1W. o g

The B5A costs £13 15s. and comes complete with
dashboard suspension plate, connecting leads, etc.
The distributors are University Electrics Ltd.,
7 Hertjord Street, London, W.1.

On sale for the first time in the UK., the-Clarion-85A,

car radio. ,

0

Portable Receiver -

'l‘HE latest portable receiver
from the Ever Ready Co.
(Gredt Britain) Ltd. is the * Sky-
lark . This set provides loud-
speaker or earpiece reception and
for this incorporates a special
earpiece compartment as well as
a 3in. diameter loudspeaker.
The * Skylark” measures on
73in. x 3}in. x 2}in. and is a six
transistor superhet design using a
printed circuit form of” construc-
tion. The retail price of this
receiver is 11} guineas and the
manufacturers are the Ever Ready
Co. (Great Britain) Ltd.. Hercules
Place, Landon, N.7.
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Transparent Case Meters

"I'HE recently announced new range of moving-
coil meters from Taylor Ltd. have been made
available in modern transparent mouldings.

The new range is called the * Clarity ” range
and the meters come in three different sizes with
scale length of 24in., 3in. and 4in. Ranges
commence from 10xA and the meters are also
available as milliammeters, ammeters, voltmeters,
ete.

The meter movement incorporated in the
*“Clarity ” range can withstand overloads of up to
10,000% without damage to the coil or pointer.
This new range of meters comes from Taylor
Electrical Instruments Ltd., Montrose Avenue,
Slough, Berkshire.

The latest tape
recorder from
Brenell Ltd.

PRACTICAL WIRELESS

JUNE, 1953
& 8.5 >
~ e Yoarske 3, 1
.T\\\"\“ ‘ M, /8; o
W e
Q <\\ £ /0

One of the mw meters of the “‘Clarity” range, made by
Taylor Ltd.

Latest Tape Recorder

JEEN for the first time at the recent Audio

Festival and Fair was a new model Brenell
tapc recorder. This is the Mk 5 series 2 and
incorporates a four-speed, three-motor tape deck.
This model is a successor to the Mk 5 machine
and has a new amplifier in its design.

Two models of this recorder are available. one
incorporating a magic eye indicator at 69 guineas
and one with a recording level meter at an extra
5 guineas. The makers of this new recorder are
Brenell Engineering Co. Lid., la Douglity Street,
London, W.C.I.

A

¥
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JUST OUT!

2 NEW HANDBOOKS
FOR EVERY ENTHUSIAST

TRANSIST:

RAD:O ,‘“-“mc.q,nfs
FULLY tuusTrarep

TRANSISTOR
RADIO CIRCUITS

Full constructional articles on seven
different receivers, plus articles on
basic principles of semiconductors and
practical aspects of servicing,

TEST GEAR
FOR AMATEURS

Principle contents include a wide range

*

*

Acncar
IRELES S

of signal generators suitable for £
a.m. and f.m. receiver alignment S
and servicing applications and ] B
for audio equipment testing.

GET YOURS TODAY!
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BRAND NEW AM/FM (V.H.F.) RADIOGRAM
CHASSIS AT £12.12.0 (Carriage Paid)

A.C. ONLY. Chasais slze 15 x 6] x 5}in. high. New manufacture. Dial
14} x 4in. in 2 colours, predominantly gold.

Pick-up Ext. Speaker. Ae. E., and Dipole 3ockets. Pive push buttona—
OFF, L.W., M,W., F.M, and Gram. Aligned and tested. O.P, Transiormer.
Tone Control. 1000-1900 M.: 200-500 M.; 88-9% Mc/s. Valves EZ80 rect.;
ECHS1, EF89, EABCS80, EL84, ECU85. Negative ferd-back circuit.
8pealker and Cabinet to fit chassis (table model), 47/6 (post 5/-).

9 x 6in. ELLIPTICAL SPEAKER, 20/-, to purchasers of this chaasis.
TERMS: (Chaaas) £3.10.0 down and 6 monthiy payments of £2,
Cheap Room Dipole for V.H.F., 12/8. Feeder 6d. yd. Circuit diagram 2/6.
permeahility Tunei. Dims, 10} x 4} x

=
5in. high ECCS85 and 3—EF#1 and 2 @r

dinder, Metal Rectifier. Mains trans-
former. Iully wired and tested, Oniy &

SELF-POWERED VHF TUNER
CHASSIS. Covering 88-95 Mc/s, Mullard

£7.7.0 (carr. paid). Room dipole 12/6
Feeder 8d. vd.

PUSH-PULL
AMPLIFIER £5.5.0
(Bf- Carr.)

Brand new 200-240 A.C. maina.
Rass, treble and vol. controls,
With vaives EZN0, ECCR3 and
2-EL84 giving full 8 w. Chaesis
12 x 34 x 34in. With o.p. trans.

for 2-3 ohm speaker. Front panel
(normally screwed to chaasis) may be removed and uscd as “flyingpanel.™
Stereo version 2 x 4 w, same price. Fixed panel. Tone & Vol. Controls,

TAPE RECORDER AMPLIFIER

Type TR1. Fully bujlt, high gain, low
noise, printed circuit. Attractive grey
and gold front panel 13 x 3in.
Height 5iin. overall. Front to back
5}in.  Vol. and ou/off tone. Mike,
radio and ext. speaker jacks. Valves
ECOR3, ECL82, EZRX0. Mains trans.
Ready to boit to B.8.R. Deck. Cor-
plete with sgwitch wafer wired. Our
Price ONLY £5.15.0 (6/- Packing
and Carr.). Also available for Collaro
Deck at 5/- extra.

6-TRANSISTOR AND DIODE KITS

Al brand new parts. Rexine and Vynair Cabinets. Different colours,
All holes drilled in printed circuit boards. Full M.W. and L.W. coverage.
Car aerial socket. Alignment service, 17/8, inc. return post. All parts
supplied separately. Built in 2/3 hours. 500 mW. output. Booklet

2/8, reiunded on purchase of kit.
THE “SCALA” THE “MILAN"

“Seala” Kit £4.19.8. (Post 3/-). | “Milan” Kit £5.17.6. (Post 3/6).
Sizé 84 x 2 x S}in. high and 3}in. | Bize 9 x 3] x 7in. and 8 x 2{in.
speaker; or fidly built £7.10.8. speaker.

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

Terms Availabie on Items over £5. Bend 6d. (stamps will do) for 20-page
illustrated catalogue. Delivered by return +.0.D, /- extra.

ALL ITEMS GUARANTEED 12 MONTHS VALVES 3 MONTHS

GLADSTONE RADIO

“SCALA”; CAMP RD., FARNBOROUGH,

Hants.
FARNBOROUGH CLOSED SATS.

(Farnborough 3371)

. TECHNICAL .

+ TRAINING

* in radio

* ftelevision and
. electronics

179

Whéther you plan to have your own business, to
become an electronics engineer, to take up a career in
industry, or to brush-up your knowledge and study

new developments, transistors, etc.,

an LC.S.

Course will help you to success. You learn at home
in your own time, under 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)
(RT.EB) M.G. Certificates in
Them Radiotelegraphy

Briiish Institution of Radio Engineers,
C. & G. Telecom. Technician’s Cert.
Gen. Cert. 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.

Post this Coupon TO DAY/ [N

careers in Kadio, and full details of other I.C.S. Courses

I INTERNATIONAL CORRESPONDENCE
| SCHOOLS
| (Dept. 171), Intertext House, Parkgate Road,
i London, S.W.II.
I Please send book on

Name. Ara

} 3

I (Block Letters Please)
| Address
|
|
I occupati 6.63
[ ]

INTERNATIONAL CORRESPONDENCE SCHOOLS
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SOLDERING
EQUIPMENT

by

for the

3/32in. to 3/8in.

® Heat Guards
@ Long Life Bits

l ADAMIN— new

@es wm ans

PRECISION SOLDERING
ELECTRONIGS INDUSTRY

Comprehensive range - Robust & reliable
» Light weight - Rapid heating - Bit sizes
- ‘Permablt’ or Copper
bits - All voltage ranges 6/7Tv. to 230/
250v. - Prices from 2l/-.

Also
® Plastic Cable Strippers
& Miniature Solder Pots

Mlustrated is the 25w. 3/16in. replaceable
bit model with safety shield.
-— e e e e o e . . e

range of
cision micro-soldering instruments—
Have you had details?

- —— - - e -
Brochure No. S10 sent free on request,
Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS LTD.
28 Sydenham Road, Croydon, Surrey
Phone: CROydon 8589. Grams: Litesold Croydon

PRACTICAL WIRELESS
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pre- |

P.W. MERCURY SIX

3 IFS & Osc. 22/-
Driver & Output 16/3

For above & similar transistor circuits on printed
board.
Constructional Booklets 2/6 ea.

03\/\or

14} x 6 x 3}
25/-

Lx3px2
1216

After Sales
Fault-finding
Service

418 BRIGHTON ROAD
S. CROYDON, SURREY

NEW VALVES!

Guaranteed Set Tested

24-HOUR SERVICE

1R5. 1S5. 1T4 3S4, 3V4, DAFS1, DF$1,
DK91. DL92, DL94, SET of
DAF38. DF96, D SET of 4, 25/6.
0A2 10/6 7/3 F80
D5 8/9 DL3 713 Pcm /9
R5 5/3 DL92 4/9 PCL82 91~
S5 4/3 DL94 6/3 PCL83 8/9
T4 2/11 DL 8/9 PCL84 5/
S4 4/9 EBI1 3/~ PENDD4020
4 8/3 EBC4l 18 /)
U4G_ 4/6 EBF80 3 pris g/
Y3GT 5/3 EBL2l fAl-  pra1 8/-
724G 8- ECC40 9/- Ppraz e
8K7G 1/9 CC8l  4/8 Pprg3 6/-
6K8G 4/8 ECC82 4/8 pras ).
QIG  b/6 C83 5/0 pya 76
Vea 4/~ ECCBY 7 pyas /8
X50T 5/6 ECCS5 7/3  Pyas )
2KTGT 4/3 ECFS0 6/9 pysi g
12K8GT /- ECF82 8/~ pyss  5/6
2Q7GT 4/8 CH42 7/9 Ppyg3 618
12SN7GT 8/3 ECLS0 /3 25
U 10/3
14HA 14/- EF41 18 Y% 8/3
35L6GT EF80 4/3 UABCS0 6/-
35Z4GT 5/- EF85 5/~ UAF42 8
gsA3  7/6 EFss -6/p UAES 7S
AC/TP 21/- EF89 /9 B30 7’/8
CL33 8/6 EF91 /9 uc 8/9
DAC32 8/9 EL4l 18 UCHZ /3
DAF9L 4/3 EL84 BN TS
DAF9 6/9 EY5l /9 UCL82 '9/
8/8 EY86 /3 UCLs3 11/&
DF81 2/11 EZ40 /9
DF98 6/9 EZ80 /3 UF89 6/3
DRI B Efa 25 vie o
DK91 5/3 MUM 5/6 UY21 8/-
DK92 6/11 PCC84 3 UY4 5/6
D 6/9 PCC83 7/9 85 8

Postage 6d. per valve extra. Any Parcel
Insured Agalnst Damage in Transit 6d. extra
Any C.0.D. Parcel 4/3 extra.
Office address, no callers,

GERALD BERNARD

83 OSBALDESTON ROAD,
STOKE NEWINGTON,
LONDON N.1§

Precision _Wirewound Resistors 1W.
1 ohm to 1K, 1% 2/9; to 5K 3/3; to 20K 4/-;
+% add 3d. Your value wound to order.

1% High Stab Resistors, W 2/-, good
stocks all standard values and many others.
List of valuas on request. Gpecial tW %
00 ohms. 1 00K, 1/8

Surplus leh Stab $-2W,
1-5%. 1% 9d., list of available values on
request Assorted 1% 3/~ 2% 2/=:'6% 1/3
per dozen, post 1/-

lnstrument Recuners New Salford 1mA
or 5mA bridge 8/8. Ex-Govt. 50-250LA
Noughts and Crosses Machine, Full
circuit and instructions for our fabulous
new design, 3/6.

,000 0.p.v. Multimeter Kit 89/-. See last
month's issue for details, or send 9d. for
circuit. price list instructions and scale.
w Pots. 200, 5K. 7.5K

Reelstors

1/8 ea.. post Sd.
2V Resistors. 30 asstd.. 2/6, post 1/6.
TX Chassis. Small batt. 6 valve, 65 parts

jnc. mike tran, less valves 2/8. DOSt 1/8.
Dropper 350 20W. slider, 1/8. post 1/-.

PLANET INSTRUMENT CO.,
25, DOMINION AVENUE, LEEDS 7

A.R.R.L. RADIO AMATEURS
HANDBOOK 1963

New edition 38/-, Postage 2/3.
British Transistor Directory, new edition
by Bradley. 8/8, postage 9d.

Transistor Clrcuits Manual No. 5 by
Sinclair, 5/-, bostage 6d.
Radio Valve and T.V. Tube Equivalents,
new edition by Babani, 3/6, postage 6d
More about Loudspeakers, new edition
by Briggs, 7/6, postage 1/-.
Cabinet MaKing by Wheater Smith. new
edition. 7/8, postage 9d.
Amateur Radio Handhook, new editlon
by R.S.G.B., 34/-, postage 2/6.
Radio Valve Data by Wireless World, 6/-,
pOsm e lod.

mateur Radlo Call Book by R.8.G.B..
1963 edition, 4/6, postage 6d.

UNIVERSAL BOOK CO.

12 Little Newport Street, London, W.C.2
(adjoining Lisle Street)

www americanradiohistorv.com

TRANSISTORS FROM 1/3

GREEN SPOT A.F. 3 volt, ONLY 173
YELLOW SPOT A.F. 6 volt I/6.

RED SPOTS. Now ONLY 1’9 each,
WHITE SPOTS. ONLY 2/6 each.

MICRO-ALLOY TRANSISTORS
MATIOO 779, MATIOI 8/6, MATI20 79,
MATI21 876. 22 Tested Circuits using
Micro-Alloy Transistors 5/-.

MULLARD TRANSISTORS
OC70 6’6, OC7| 6’6, OC72 8'-, Matched
Pr. 16/-, OC8| 8'-, Matched Pr. 16/, OC78
8/, OC44 913, OC45 9%, OCI70 976,
OCI71 106, AF102 276, AFI14 11’-, AFII5
10’6, AFII6 10/-,  AFI17 976, AFI24 11/s,
AF125 1076, AF126 10'-, AFI127 976.
DIODES OA70, OA79, OAsl, OA90,
OA91( all 3/ each. BYI00 13/-.

SURPLUS DIODES CGI2E 1/6.
Miniature Type 3 for 2/-, 7/- Doz,
TRANSISTOR HOLDERS 3 or 5 pin I/-,

REPANCO COMPONENTS
TRANSISTOR TRANSFORMERS

TT49 Interstage, TT45 Driver, TT46 Output,
TT47 Driver. All 5/~ each.

FR2 Ferrite Rod Aerial 1276,

DRX| Crystal Set Coil M. & L, 3f-,
DRR2 Dual Range Coils 4/6.

CHI Miniature R.F. Chokes 2/6.

THE HIKER, 4 Transistor
Step-by-Step Instructions 176,

ALL SENT POST FREE IN U.K. by

PETHERICK'S <Seets

22 High Street, Bideford, N. Devon
Tel.: Bideford 1217
S.A.E. with ALL enquiries please.

Portable-
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LETTERS
TO THE

JEDITOR

ECHO CHAMBER SPRINGS

IR,—Since publication of my article “ Electro-
mechanical Echo Unit” in your April issue,
I have received some useful information from
Messrs. Terry and Sons (the spring manufacturers)
at Redditch, Worcestershire. This firm can supply
a suitable tempered spring for use in the delay unit
of this chamber. The specifications of this spring
are: wire diameter 0-0tin.; outside diameter }in.;
body length at initial tension 8in. The price of
this spring is 7s. 6d. nett.
This spring gives excellent results and is far
superior to the * fire ¢element ™ used in the proto-
type unit.—B. L. PuiLLips (Preston, Lancashire).

PLUG-IN TRANSISTORS

<IR,—As a keen radio constructor, I feel that
there is a very worthwhile market for an
enterprising manufacturer to produce plug-in
transistors. I know that there are transistor holders
already on the market, but 1 am thinking of a pin
and socket arrangement. This would not only
enable the transistors to be used many more times,
but would, of course, eliminate heat dangers (heat
shunts seem to have a habit of not performing
their duty successfully!). Also, if suitably made,
they would prevent transistor leads being connected
incorrectly.

Naturally the price of a plug-in component
would be a little more, but 1 think the advantages
of such a system would outweigh the extra cost.—
W. A. BeaumonTt (Hatfield, Hertfordshire).

MINUETTE PRAISE

IR,—TI have now completed three receivers using

the design given in your January 1962 issue—

the P.W. Minuette. 1 have constructed them both

as the original circuit and also as the reflexed

version which was described later, and both designs
deserve much praise.

I have only had to use a 4in. length of ferrite rod
and cheap transistors, including some surplus types
and I have always achieved satisfactory results.—
A. 1. SimMmonps (Welling, Kent).

NOVICE LICENCES

IR,—I would like to know why the Post Office
in this country should be so much against a
“novice licence ” such as our friends in the USA
enjoy. This would surely have several advantages,
one being a probable increase in radio club
memberships, which at the moment always seem
low due to lack of interest.

PRACTICAL WIRELESS 181

Whilst we are always pleased to assist readers with their
technical difficulties, we regret that we are unable to supply
diagrams or provide instructions for modifying commercial
or surplus equipment. We cannot supply alternative details
for receivers described in these pages. WE CANNOT
UNDERTAKE TO ANSWER QUERIES OVER THE TELE-
PHONE. |If a postal reply is required a stamped and
addressed envelope must be enclosed with the coupon from
page iii of the cover,

The Editor does not necessarily agree with the opinions expressed by
his correspondents

Secondly, it would, almost overnight, remove the
large number of “ pirates™, so saving the GPO
much time and expense.

Also, an enthusiast having first obtained his
novice licence (which would, of course, allow for
only modest transmissions) would be encouraged
to work for a full licence.—E. R. WILEs (Wilden,
Bedfordshire).

[We make no apology for once again publishing
correspondence on this subject, as so many people
appear to feel so strongly for and against it. Also,
Mr. Wiles has put forward one or two interesting
points in favour of these licences.—Ed.]

LANGUAGE BARRIER

IR,—Your correspondent Mr. A. Jameson
(March issue) rightly stresses the great advan-
tages which a knowledge of Esperanto would offer
all radio amateurs. Being by far the easiest
language to learr. genuine conversation on all sub-
jects with foreign amateurs could then replace the
present stereotyped QSO’s to which so many non-
English speaking amateurs are so often limited, due
to difficulties they experience with our language.
Esperanto is already widely used by operators
in some parts of Europe. South America and else-
where. and the British Esperanto Association in
London. would 1 am sure, be glad to help.—R. E.
Woob (Cambridge).

CORRIGENDUM

General Purpose Communications Receiver

There is a small wiring error in the circuit diagram
of Fig. 2 on page 799 (January issue). The left-hand
contact on S2C should be linked to the rotor of
this switch. The circuit will then function as
described in the text, i.e. position 1—* marker on,
limiter off ”; position 2—* limiter on ”; position 3
—* limiter off ”.

Musical Alarm
IMPORTANT NOTE

It must be emphasised that this device (page
1116, April issue) is intended for use only with
portable battery powered receivers, particularly
transistor types which operate from low voltage
batteries. The alarm must not be employed to
switch the supply input to a mains operated
receiver.
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AMATEUR RADIO MOBILE SOCIETY
Hon. Sec.: G3FPK, 79 Murchison Road, London, E.|0.

The Society was well represented at Trentham Gardens for this
year's North Midlands Mobile Rally, which was staged on April
2lst

A magnet for mobile amateurs from all over Europe, the U.B.A.}
Mobile Rally, at Verviers, Belgium, attracted a large contingent
of A.R.M.S. members. It was held on 28th April.

Future Event:

May 1 Ith—First London Single Sideband Dinner.

COVENTRY AMATEUR RADIO SOCIETY
Hon. Sec.: A. |. Wilkes, GIPQ@Q, 141 Overslade Crescent,
Coundon, Coventry, Warwickshire.

The “‘open night” meeting of Ist April was followed later in the
month by a film show held on the 22nd.

“Two metre contests” was the subject under discussion at the
meeting on the 29th,

DERBY AND DISTRICT AMATEUR RADIO SOCIETY
Hon. Sec.: F. C. Ward, GICVYV, 5 Uplands Avenue, Little-
over, Derby.

On April {7tha ber of bers bled at the appointed
place for the start of the first d.f. practice run of the season.

On May Ist a sale of surplus items of equipment was held.

Future Event:

May 8th—Safety in the shack and home.

FLINTSHIRE RADIO SOCIETY
Hon. Sec.: A. Antley, "*Fairholme”, Fairfiald Avenue, Rhyl,
Flintshire.

After the slow morse practice at 7.30 p.m., L. W. Barnes
(GW3PCZ/T) continued his series of lectures—"Simple Hints and
Kinks''—at the meeting for April, held on the 29th. .

ISLE OF WIGHT RADIO SOCIETY
Hon. Sec.: Capt. E. C, Dolling, *“Sweet Briars”, New Road,
Wootton Bridge, |.W.

The committee recently decided to intensify its recruiting
campaign and therefore anyone interested in joining the society
should visit the Social Club, Lower St. James Street, Newport,
where meetings are held every other Friday evening,

The secretary also invites radio clubs wishing to hold field days
in the Isie of Wight to contact him for assistance in planning tha

events, -
LINCOLN SHORT WAVE CLUB
Hon. Sec.: A, D, Taylor, G3OSB, 34 St. Peter's Avenue,
Lincoln.

Any local short wave enthusiasts are invited to the meetings of
this club, which are held on the first Wednesday of each month
in the Lincoln Technical College.

LOTHIANS RADIO SOCIETY
Hon. Sec.: W. T. Sutherland, GM3JWS, 47 Great King
Street, Edinburgh 3.

*Ancient Radio at Sea” was the title of the lecture given by
T, Spiers at the first meeting in April. Later in the month on the
25th, Sandy Laurie gave a talk on ""Monkey Glands for the H.R.O.”
and also pave a demonstration of T.V.l! proofing.

MANSFIELD AMATEUR RADIO SOCIETY
Hon. Sec.: M. Dawson, 35 Elkesley Road, Welbeck Colliery
Village, Mansfield, Nottinghamsbhire.

This new society has been formed to serve the needs of local
amateur enthusiasts and information about the club can be obtained
from the secretary. The weekly meetings are held at the Hope and
Anchor Inn, Union Street, Mansfield,

NORTHERN HEIGHTS AMATEUR RADIO SOCIETY
Hon. Sec.: A. Robinson, G3IMDW, Candy Cabin, Ogden
Halifax, Yorkshire.

The most important Society event for April was the Annual
General Meeting, which was held on the 10th. On {7th April the
‘‘Amateur Sound Licence” was the subject of a discussion.
READING AMATEUR RADIO CLUB .

Hon. Sec.: R. G. Nash, G3E JA, “Peacehaven”, 9 Holybrook
Road, Reading, Berkshire.

This club reports good attendance at all meetings. On April
27th, the meeting was devoted to a spares sale.

Future Event:

May 25th—Receivers,

STOURBRIDGE AND DISTRICT AMATEUR RADIO
SOCIETY

Hon. Sec.: R. A. G. Macintosh, 50 Field Lane, Oldswinford,
Stourbridge, Worcestershire,

At the recent Annual General Meeting, G3CLG was elected
President, G3HGI vice-president, G20G treasurer and BRS20894
secretary.

WESSEN AMATEUR RADIO GROUP
Hon. Sec.: G. J. Fowle, 138 Surrey Road, Branksome, Poole,
Dorset. ’

The film show and lecture given by G. J. Fowle was held on
April ist. On the 8th, the Group took part in an inter-group
quiz with the Southampteon R.S.G,B. Group.

On April 20th members visited the Worcester P.O. radio
station.

WORCESTER AND DISTRICT AMATEUR RADIO CLUB
Y.M.C.A., Henwick Road, Worcester.

At the Hobbies Exhibition held in Worcester on 18th, 19th and
20th April, the Club operated a station on 160, 20 and 2 metres
under the call sign GB3IWOR.

An Audio Absorption Wattmeter

With ‘regard to the article that commenced on
page 718 of the December 1962 issue, the voltage
figures given in Tables 1, 2 and 3 in the text should

be reduced by a factor of 1-11. This is necessary
because no account was taken of the Form Factor
for an alternating current. The amended Table 1
is reproduced below. Tables 2 and 3 should be
amended in a similar manner,

Table |
Impedance
3Q 1502
Yoltage Power Yoitage | Power Voltage Power Voltage | Power
3.48 .5 779 | - 20 779 5 15-59 20
3-1t 4 697 | 16 697 4 13-95 16
2:70 3 6-03 | 12 6-03 3 12-08 12
2-20 2 4-93 8 4.93 2 9-86 | 8
1-56 | 348 4 3-48 1 697 4
1-10 0-5 2-47 2 247 05 4.93 . 2
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CAR OWNERS — LOOK!

SUPER CAR-PORTABLE RADIO OFFER

By Famous British Manufacturer—

Brand New and Unused. Fully

Guaranteed. Original List Price
£26.18.11

A fully transistorised Go-Anywhere portable that
automatically becomes a real car_radio simply by
sliding {nto the car-holder trav. Full Medium and
1.ong waveband coverage—Press button wavechange
—Transistors used: 1—OC44: 2--0C45's; 1—OCH2D:
2—0C82's and one diode. internal ferrite rod nes ial—
Internal loudspeaker provides ampie volume as a
portable. Separate 8 x 5in. speaker Is used in the car
(suppiled complete with 8 x 61n. baffle for easy fixing).
Battery drain isexceptionally low,the life of the set’s
self-contalned battery is approx. 200 hrs. Attractive
finish in two-tone red and grey Vyvanide washable
material. Carrying handle iolds away when not in
use. Tuning scale is illumlnated when set is operat-
ing in the car-tray. Size 9} x 7§ x 3in. Bracket lor
padlock provides an effective thief deterrent. Com-

ares with sets costing at least double, Properiy
Ynnmned this set will give you vears of pleasure and
service—hoth in and out of your car. Note: ns a ¢ar
adio this recelver operates ONLY (rom a 12-volt
electrient system (positive or negotive earth).
As a portabie H s powered by its own internal
hattery. Allconnections tocar battery, speaker and
aerial are automatically made simply by sliding
DO car-Lray.

COMPLETE WITH METAL TRAY, ALL (EJAR
2 FITTINGS, 8 x 5in. CAR SPEAKER & FULL
WIRECOMP’S £1 0.1 9.6 EASY-TO-FOLLOW FIXING INSTRUC-

PRICE TIONS. PP9 Battery 3/9 extra. P. & P. 716 extra

L00K cv: NEW PRICES!/BUILD IT — TODAY!

THE COROVER ‘6’ —— o

This superhet receiver uses the el ¥ e
very latest circultry, 6 transis- s . 4

tors and two diodes and I= . i - " s ¢ ,

fully tunable over both med|uam
and Jjong wavebands, First
stage uses three Mullard AF.117
alloy diffused transistors with
OAT79 and OAM diodes. output
OC81D and two OCBl’s In push-
pull. 1.F. (requency 470 Koys.
Large internal farrite rod aerial
glves excellent reception over all
ranges. 3inch high flux speaker has & maximum output vl J0mW
Operates on four 1.5 v, pen torch batteries. Ail components are
mgunbleg‘ or;rg ?ir:‘g’l)e p;}nteﬁltflgcunkbour[d. Attractive p}nstic
case w. C yin andie— ed sockets for personal earpieces A

* | battery. Supplied with the compiete R.F. and 1.F. stages. Driver
tape recorder and car aerfal. Size 6} x 4 x liin. and Output stages, ready buiit and mounted on thie Printed ¢ir-
MAY BE BUILT FOR  £5.7.6 Al parts soid separately. | cuit: for final assémbly you only have to fit the wave-change

1. & I, 4/- extra. (Data and instructions 2/6, free if all parts switch, tuning condenser and drive, volume conl‘rlol. earphe ne
bought.)

A unique Wirecomn offer, The Sprite is a
six transistor superhet Miniature Pochet
RRadio of Commercinl Quality—otlered to
YOU in three main Pre-issembted o ts—
whieh together with simple wiring—enable
sou to build it in only one hour!

Fully tunable over Long and Medium wavebands. Uses printed
circuit and High sensitivity internal ferrite rod aerial. 1.F.
frequency 470 K¢/s. Transistors: 3 Philco 2067’s, 2Muliard OCBIM’s.
chle and OA90 diode, 3 irch speaker. Works on =ingle PP3

socket and aeria] rod. In very attractive plasiic case. size
4 x 2t x 1in. All parts soid separately.

WIRECOMP’S
BARGAIN PRICE 79/6
Real Calf Leather Case. wrist strap and Personal Earphone with

case and Battery, 12/6 extra.

P& l'.) 8/6 extra. (Data and instructions 2/6, free if all-parts

PV ECATOCCROODORECOVCRLECTTETETLTETTEALALTLRLTLTTLLRETTRRRTLTLLLECTT AT ARCRTLLCLT I T RAURS O

THE
‘REALISTIC T

A tully uransistorised Portable
Receiver made to the highest
professional standards—is now
available to the homeconstructor.
Comprise2 7 Mullard Trans. OC44,
20C45’s, OCT1, OCBID, and 20C81's bought.
Eus OA70 Crystal Diode. Delivers
50 milliwatt output to 4in. high
flux speaker—I[.F. frequency 470
Kcfs.~—fuily tunable over medium

and long wavebands. All components mounted on single printed W| RE Co M P ELECTRO N lcs

circult board, size 5§ x 5¢in. Attractive two-tone plastic cabinet
with carrying handle—size 7 x 10 x 3¢in. with easy to read dial 378 HARROW ROAD1 LONDO Nn wW9.

BN S i

and socket lor car aerial. cholce of Red/Grey. Blue/Grey or all
Grey. Complete with full instructions. A il parts sold separately. TEL: CUNNINGHAM 9530
WIRECOMP'S fTours of business: 9 a.m. to 6§ p.m, Open all day ¢
PRICE ONLY £5.19.6 Rattery 3/9 extra. | saturday, Opposite Paddinzton General Hospital. ¢
P. & P. /6 extra. (Circuit dlagram 2/6, free if all parts bought.) Buses I18B and 36 pass the door, :
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NOTICES

AUDIX B.B. LIMITED, of STANSTED.
ESSEX, manufacturers of Audio and
Sound Reproduction Equipment are
Sole U.K. Distributors of Micro-
phones. Accessories and Products
manufactured by A. B. Pear! of
Sweden and that no other Company
has the right to act In this capacity.

RECEIVERS & COMPONENTS

British Components at Japanese Prices

Miniature Transformers 5/-
TT45 Driver TT46 Output, TT47
Driver, TT49 interstage.

NEW: TT52 matching 3 ohm
speaker input
TT53 matching crystal
mike input (6/-).

1

|

RATES: 7/3 per line or part
thereof, akugc- five words to line,
minimum 2 lines. Box No. I/- extra.
Advertisements must be prepaid and
addressed to .»\dvorllsement
Manager, “Practical Wireless”,
Tower House, soulhamplon St.,
London W.C.2

RECEIVERS & COMPONENTS

(continued)

NEW VALVES ! GUARANTEED !
DELIVERY BY RETURN !

l EBF80 76 | EL84 6/6 | PCLB4 773
EBF89  8/9 ! EYSI 716 | PLBI 8/6
ECCBt 4/6 | EY86 ?71- | PY32 -
ECLBO 5/9 | EZ40 6/6 | PY8I 7/-
ECLB2 9/- | PCC84 &/9 | U2S 1176
£F85 59 | PCC89 9/3 | UY8B5S 6/6
£F86 8/9 | PCF82  7/- | 6X4 5/-

R.F. CHOKES, 2/6. CHI 2.5mH |

NEW: CH2 5mH, CH3 7.5mH,
CH4 10mH

REPANCO LTD.

203-269 Foleshill Road
COVENTRY

A1, POST FREE Bargains. Guaran-
Valves: EBS81, EF80.
three for 1/6;
3 EGL.&O 2/6, three for 6/6;
PY81 3/6;
PCF80 4/-;
21SU. PY31, 20P1, U281,
KT36 4/6; 0P13 mC:H,
20L1, 31 PL81 5/.; EL33,
PL36, UUT, 53KU 7/6: ‘U801 8/3; 20P3
14/8, Transistors: brand new B.V.A

OC71 5/-; OCT2 8/-; OC44 6/-; 0C15
7/ 00110 9/6; OC171 10/6; AF:'6
10/-; AF114 11/- AF115 10/6; AF117
8/8; 2,000 ohm phones 13/6 pair:
stereo phones 27/6 pair; lin. brown
knobs three. for 1/-; Tuning conds.
000lmfd 3/-; 0003 3/8; 0005 4/-;
midget type same price. A.l. RADIO
COMPO)] 4 The Borough,

Caaterbury, Kent.

MARCONI CANADIAN
RECEIVER No. 52
(Brand New)

Magnificant 10 valve receiver in 3 wavebands
covering 1.75-16Mc/s (19-170 metres), plus
3 valve crystal calibrator employing dual
100/1000ke crystal to provide marker
check at 10-100-1000ke/s. | RF and 2 IF
stages. Other refinements include valve
check meter, internal 3in. speaker, RF-AF
gain, Noise Limiter, BFO, Heterodyne
Pitch, Wide/Narrow Bandwidth, Speaker
or Phones, Man or AVC on CW and RT.
Fast/Slow tuning with additional Osc. for
fine adjustment. Power required: HT 160v
“60mA, LT I12v (4a. Circuit supplied.
RECEIVER (less case wused) £6.19.6,
carr, 1576, Complete with Power Pack for
115/230 AC.
BRAND NEW. Mains 12v d.c.,
£12.19.6, carr. 20/-.
Many othar surplus bargains with PER-
SONAL SERVICE. Lists 6d. S.A.E.
inquiries.

A. J. THOMPSON

“EILING LODGE"”
CODICOTE, HITCHIN, HERTS.
Phone: Codicote 242.

and

Postage 6d. per valve extra.
S.A.E. FOR LIST OF OVER 200 TYPES
Over 10,000 valves in stock

LEWIS
46 WOODFORD AVENUE, GANTS
HILL, ILFORD, ESSEX
Telephone: Crescent 5685

EXCEPTIONAL VALUE: Picture
Tubes. brand new, Mazda 19in..
CME1901, Mullard 19in.. AW47-90/91,
£4/10/-; Mullard 23in., AWS59/90,
£6/10/-; carriage (insured) pald. 12
months' guarantee. Note: Al! brand
new. We also supply most other
sizes completely regunned at £4/17/8,
i:aranteed 12 months. TOMLINS, 156

wisham Way, New Cross SEl4.
TID 3857.

Glasgow Electronic Services

21 OLD DUMBARTON ROAD, GLASGOW C3
Teiephone WEBT 2642

Standard L.F. Transtormers, 3:1 c.t. sec 12I- ea,
5:1 c.t. sec., 12/8 ea. Midget L.F, lnterulve
Trnns(ormen, 3:1 ratio, 7/9 ea: 5:1 ratio, 8/- ea.
Midget L.P. Smoothing Chokes, 5H, 40mA,
6/- ea; 10H, 30mA. 8/- ea. Repanco L.F.
Transistor Transtormers. TT45, TT48, TT47,
TT49, 5/- ea. Silicon Reoctifters, 125V r.m.a.
in 500mA, 8/- ea; 250V r.m.s. In 500mA,
11/9 es. Metal Rectifiers, 250V r.m.s. in at
250mA, 16/- ea; 125V r.m.s. in at 60mA, 6/- ea;

125V r.m.s. in at 120mA, 8/-. L.T. Rectifiers,

18V r.m.«. in 1A, 8/¢ ea: 22V r.m.s ln at 24
13/-. Meter Rectifiers, 10/9 ea. for 1. 5 or 10mA
movement—state which required. Micro
Switches, button or lever types, rpd.t.
contacts rate 5A, 250V a.c. at B/- and 6/8 ea.
reapectively. Morse Keys, ex W.D., with.
normal and back spacer contacts, 2/ ea.
Caby Test Meter, 13 ranges, to 1,200V, a.c, and
d.c. to 300mA d.c., to 100k resistance, only
54/- ea. Jaokson C804 Short Wave Varlables,
26nF, 6/9 ea; BOpF, 6/9 ea: 75pF, 7/3 ea:
100pF, 7/3 ea: 150pF, 8/- ea. Jackson Calihand
Dial, a mechanical bandsnread dial, ratios
6:1 and 48:1, complete ready for awn calibra-
tion, #8/- ea. Acos 49 Xtal Mika, 20/2 ea,
Acos 45 Xtal Mike. 21/9 2a. Japanese Stiek
Mike. metal screened bodv, builtdin switch.
combplete cable, Iavalier cord. ete.. a heautiful
job. 38/8 ea. Miniature Panel Meters. clear
plastic cases. jewelled bearings, accuracy 2%,
silvered dials, black numerals. 0-50 QA
39/8 ea: N-500 LA, 3P/R en: 0-ImA. 27/8 en.

0-5mA, 27/8 ea. Model 200 Mnititester, 19
ranees. to 2500V d.c. at 20.000 ohme ner volt,
ta 1.000V a.c. at 10.000 phma ner volt. nins
current. resistance and canacitance ranees.
A snerh hov at 110/.,  Slids Swifehas, aub.
miniatnre, 2/8 ea: miniatire, 2/8 ea. Minlatnre
Edee V.C.. 3k, 5k or 10k, less awitch. 3/4:
rame values. with d.p. ewitch, 5/4 ea. Group
Panely, miniature R.wayv, 8d. ea: 1%-wav.
/6 en. Taostrins, 3 taca, 2. ea: 7 tavs 5d. ea;

2R tagza, 1/4 ea. Osmor (hassie Cnupr! cut
2 slzes with one punch and die, Nn. 1,

231-: No. 2, 17 & 13°. 2819 Noﬁl} &1',
27/3 No. 4. 1¥" & 2°. 38/ ea.

Trrma of husiness: Cash scith ovder: €.0.D. 8)-
ertra; postane extra under £3 tolal value. General

list stamn nlsase.

PRACTICAL WIRELESS CLASSIFIED ADYERT!SEMENTS
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RECEIVERS & COMPONENTS

(continued)

DIRECT TV REPLACEMENTS LTD,,
largest stockists of TV Components
in the UK. Line Output Trans-
formers, Frame Output Transformers.
Defiector Coils for most makes.
Official sole suppliers for many set
makers. Same Day Dispatch Service.
Terms C.0.D. or CW.0O. Send S.A.E.
for quotes. Day and Night Telephone
TIDeway 6666. 138 Lewisham Way,
SEl4..

HALF PRICE Transistors. Mullard
OC4+4, OC45, 0C81, OC81D, OC170,
OC171, all 4/6 each, min. { doz. lots;
OC26. OC36 12/6 each. Post gd.
C.wW.0. RADIOMEX, 184 Kingston
Road, Portsmouth.

BARGAIN IN V.H.F.
RECEIVERS

Ex-police, crystal controlled in approx.
range 80 to 90 Mc/s. Built in 230v.
A.C. Power Pack and 6in. Speaker.
On 19in. rack panel 8fin. high, dust
cover. Valves 4 of KTW63, 3 of Z9U
(EF50), D63, D63, KT63, 5U4G.
Suitable for modification for 4 metres, etc.
Supplied in good used condition, less
crystal, ONLY £3, carriage paid.

NO FURTHER DETAILS AVAILABLE.
CANADIAN MARCONI 52
RECEIVERS
1.75 to 16 Mc/s, £5.10.0, or complete
with 230v. A.C. power unit, two pairs
headphones and spare valves, etc.,

£9.10.0, carriage 1.
Send S.A.E, for leaflet,

G.W.M. RADIO LIMITED
40/42 Portland Road, Worthing, Sussex.

“ HEATHKITS " can now be seen In
London amd purchased on easy terms.
Free brochure. DIRECT TV REPLACE-
MENTS LTD., Dep:i. P.W.7/9. 136
Lewisham Way, SEl4. TIDeway 6666.

TRANSISTORS PARTS for 10.7Mc/s,
matched set oscillatar. three 1.f, and

discriminator transformers, plus
audio drive transformer, plus misc.
parts, 18/6 set. RADIO SALES, lla

Roe Green Lane, Hatfield, Hers.

ULTRA LINEAR AMPLIFIERS

High Fidelity.
15 watts. Valves
EC

ECC83 5
EL8 EL84,
E Z81 Two in-
puts. Sensiti-
v1t.v 10 milli-
volt! Bass &
’I‘reble controis,
3 15 oK 3

’ £6.
Factory built, £9

carr,
Similar 30 watt with 7 valves. Kit £9.10.0,

plus 5/~ carr.

plus 7/6 carr. Factory bullt, £12, plus
7/6 carr. Leaflet free.

COMPONENT BARG AINS, Transistors,
genuine Mullard OC45, OCT1, OC77, 3/8.
S/H Speakers, 7 x 4in., 64in., 4/-, post 2/-
or post up to 8 for 4/-. Turret tuners, for
16 Mc/s L.F. with plugs to convert BBC sets
to ITA, any two coil strips fitted from
channels 2. 3. 5. 9, 10, 11, 12, 7/8, post 2/-.
Electrolytics, 25/25v. gd., 50450+ 32/350v.
216, 40-+80+20/450v. 3/-. Resistors 3/- doz.
Bargain lists free.

STROUD AUDIO
Bath Road, Stroud, Glos.
Tel. Stroud 783.
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RECEIVERS & COMPONENTS

(continued)

ALL TYPES LINE OUTPUT TRANS.
FORMERS SUPPLIED (RETAIL AND
TRADE). Finest service in the
couniry. Send S.A.E. for return of
o5t service. Terms C.W.O. or C.O.D.
rade enquiries invited. D, AND B.
TELEVISION (WIMBLEDON) LTD.,
131 Kingston Road. Wimbledon. SWIg.
CHBrrywood 3955.

SPEAKER REPA!RS, Cones/Fields
fitted. Clock coils wound. L. 8.
REPAIRS. Pluckley, Ashford, Kent.

FOR SALE

AMATEUR LICENCE Morse Course.
The new Rhyihm Method of teaching
takes the drudgery out of learning
Morse and is the quickest known!
For full explanatory booklei. 6d.
stamp G3CHS. 45 Green Lane, Purley,
Surrey.

ALUMINIUM, BRASS, Copper aad
Bronze in sheet, rod. strip. tube, also
Stainless Steel sheet. Any slze cut.

Complete price list 1 LATER
METALS ( .F.) LTD., 1 sIaLer Street.
Liverpoo

GRUNDIG MA1 Translstor Tape Pre— |

amplifiers, sultable for use as micro-
phone transiormer. pick-up and tape
head booster. Listed at 44 gaos,
oftered at £2/17/6, Send for full
details and free lists. LEE ELEC-
TRONICS. 400 Edgware Road, 2
(Paddington 5521).

Corvair 6-Transistor Pocket Radios
with all accessories, only 95/- each.
Spl Mains Soldering Irons, 15/- each.
T.V./F.M. Telescopic Aerials, 7/- ea,

BUMPER BARGAIN PARCELS
All Brand New. Not Ex-Gov.
Contents plus many more items:
100 mixed resistors, 100 mixed
condensers, volume controls, pre-
set pots, tag strips, etc. This is a
must, only 20!- post free.

1009, Tested and Fully Guaran-
teed Transistors by Mullard and
Mazda. Al Brand New and these
are not seconds.

OC44, OC45, OC8I, OC8ID, 316
each; OCI70, OCI7), 4l. each;
ORP6E0, TI- each; OC26, 12!- each;
Red Spots, 113 each; XBI03,
XA102, 213 each; XCl41, 616 each;
XD210 Sub. Min, Diodes, 9d. each,
6/- doz.

S.A.E. FOR FREE BARGAIN LISTS

B. W. CURSONS

78 BROAD STREET
CANTERBURY, KENT

|
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FOR SALE (continued)

XRB103 SUB-MEN i PLASTIC BOXES
Al;\udl: ’}l(‘r:nslslors. Il:‘urdnlece:. J8—5k() Pv;'lth 3i x 2Y,, x liin.
checked on our ead an ac, ug. o "
transistor tester. h. 3 for 1 SnepTolllld.
3/8 each, 3 for g/-. 4/68 each, 3 for 12/-. 2/4 each, 3 for 8/-.
Tiny Resistors. 100-10M0. 3d. 12 of one value £/6.
Postage , TUART DI 34 Essex Rd., Send 6d. stamp
8d. per order, RUSHDEN, for Catalogue.
PARES Northants.
! HOLIDAY NEWS. Electric Razor,
SPECIAL OFFERS — NO INTEREST TERMS 12V d.c./230V a.c. inverter. * The
GABIIE‘,AIRE Auwzull.léchunner ; 1$sn ny‘.o Hiker ' Porlable. See your dealer.
or - dpt. sn pymts. of mouthly. £ 3 :
ARMSTRONG Jubilee Mk 11, Cash £28.5.0 REEANCOMCEVEs Sy
or 87/= dpt. and 12 pymte. of 42/4 monthly. =
ARMSTRONG stereo 53. Cash £29.18.0 = 1
or 80/~ dpt. and 12 pymts. of 44/10 monthly. i
ARHSTR?‘NG sle‘;eo 12 M1l anh £40.5.0 E. R. NICHOLLS
or 32/~ dpt. and 12 pymis. of 60/3 monthiy.
o ol STAWFORD Lu. (Dept bed) BUMPER PARCEL
EYMOUTH TERRACE., LONDON E. 100 Assorted Resistors.
SACECEY Y B 50 Assorted Condensers,
151n. 3 ohm Elac Speaker.
- i\ solatlngl Txiansformer.
EXCEPTIONAL Transistor Poriable e oo

Tape Recorder. value £6/19/6. com-
piete with erystal microphone. ear-
phone. spools. tape, batteries, instrue-
tions, presentation box (extra tapes
1001t 4/6). Ideal gift. £6/19/68. Satis-
faction guaranteed. Postage. packing
2/6. TOMLINS, 156 Lewisham Way,
New Cross, SEl4.

ETCHING PRINTED
CIRCUIT KIT

Consists of Plastic Bath and Case. Size
9 x5 x 2in. Contents: Solvent, Etchent,
Resist, 100 sa. in. Copper Laminate Board.
Comprehensive book gives examples and
circuic fayouts, 18/6 Inc. post.

RADIOCENTRE
94 Hurst Street, Birmingham. Dept. P

WIRELESS EQUIPMENT B10 MK2
F.X.4840-4475 Mc/s. (6.2-6.7cm). First
Government release of the BIO wireless
equnpment containing four independent
units all working from 230 volts A.C,,
equipment is ol very recent manulac:ure
still being used in the forces consists as
follows.

Transmitter 10Mk2, power 230 volt A.C.
stabilised HT, 12 vaive transmitter with
built-in wave meter variable tuned, tuning
me:er, €4.5.0. Carr. 7/6.

Reception Set R10, this set uses 18 valves
having an |.F. input of 45 Mc/s manual tuning
or built-in auto, tuning by internal motor,
€4.17.6. Carr. 7'6.

Power Unit for receiver input 230 volts
A.C. output (1) HT 4300 volts, F.W. valve
rectifier (2) Bias—S50 volts, both HT and bias
supply are double choke smoothed, auto-
tune motor transformer, channel switch
plus output stage, €3.10,9. Carr. 7/6.
Oscillator testing No. 10, enabling the
equipment to be used from a telephone line
etc., 230 volts A.C. input having an internal
F.W. HT supply, testing unit etc., €2.5.0.
Carr. 716.

All these units are enclosed in a metal case
size 174 x 8 x 10in. All are brand new, we
only have a limited quantity, c:rcu.t supplled
with each unit. arr. paid if all 4 units
ordered. S.A.E. with all enquiries.

J.T.SUPPLY (Dept.N),

309 MEANWOOD ROAD

this |

www americanradiohistorv com

: LEEDS 1l

1 Smal} Chassis containing 60 com-
ponents.
2 Westectors.
2 Therm|stors.
100 Cartridge Fuses.

All for 20/- Post Free in UK,

20ft. Steel Telescopic Mast. 50/-.
High Stab Resistors d. each,

List now ready tor Paper Block
Condensers, Valves, Osciliators, Test
Sets, S AVE. Please.

Mail Order and Retail Shop:
46 Lowtield Road, off Shaw Heatb,
Stockport, Cheshire.

MISCELLANEOUS

CASES, CHASSIS, P*\\EL-\. (.ABI\ETS
T I!ULAI( FR \hlLﬂ efc. Any meatal, any
deslfn to your drawings. Unpainted of
Quality Stove Enamelled in ANY type of
finish. Rea.sonable?rlces. *One Offs" with
EeBSure All ork guaranteed, Also
ngraved Labels on **Trafiolite’’. Black on
White. White on_Black. Quantity Orders
Weicome. Trade Enquiries invited.

J. WATSON
4 MOUNT PLEASANT STREET
OLDIAM, LANCS.

PWPWPW Printed Wiring. Profl
work, Prac Wless ccis—any design,
assm.by or advice. Full details 6d.
Box 46.

— ELECTRONIC MUSIC? —

Then how abcut making yourgelf an
electric organ? Constructional data
evailable—full circuits, drawings and
notes! It has 5 octaves, 2 manuais and
wdals with 24 stops—uses 41 valves,
th its variable atv.ack you can play
Classics and Swing,
Write \'()\V for [ree leaﬂec and further
& S, W N

detalls to C. o ude Street,
Dariington, Durham. Send 2id. stamp.

SOUND RECORDINGS

TAPE BARGAINS in all  size

Example: Top brand 53in. 1,200t 13/8.
p. and p. 1/3. S.A.E. for list. Large
choice or New and Used Recorders.
b et NGSLEY AND CO.. 132
Tontenham Court Rosd, London, W1.
EUS 8500

(continued)
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AERIALS

|

SERVICE SHEETS

140ft. AERIAL INSTALLATIONS

First Government release of these brand
new Marconi coil Aerial tuning systems,
enabling operators to work their
Receivers or Transmitters to their best
eiticiency. Containing a drum of [40ft.
Copper aerial wire with insulators, etc.,
ieeding into the matching unit, size 13in.
x 8fin. x 94in., with slow motion tuning
using Nos. 0-999. Originally intended
tor the 52TX-RX, a must for any poor
reception areas and serious operators.

300 ONLY, 35/-
Post 5/-, two post free.

Dept. N., J. T. SUPPLY

309 Meanwood Road, Leeds 7

WANTED

A PROMPT CASH OFFER
surplus  brand new Valves and
Transistors, R.H.S., Beverley House,
Mannville Terrace, Bradford 7.

for your

ABSOLUTE TOP PRICES paid for
Valves, Transistors, Components, etc.,
in quantity. Try us first. Cash by
return. ' WOLVERHAMPTON RADIO
AND TV SUPPLIES, 42 Darlington
Stireet, Wolverhampton. Tel.: 20315.

WANTED
VALVES ONLY

Must be new and boxed
Payment by return.

WILLIAM CARVIS LTD.
103 North Street, Leeds 7

WANTED: TEST GEAR,
Valves, Components, Communication
Sets, Amplifiers. HUGGETS w0
2-4 Pawson’s Road, West Croydon,
Surrey,

WANTED: NEW Valves and Tran-
sistors, any quantity, S. N. WILLETS,
43 Spon Lane, West Bromwich, Staffs.
Tel.: WES2392.

Meters, |

TRADE SERVICE SHEETS offered
by Tetired engineer. 1f I haven’t got
it you won’'t get it.
return. Please include
Mail orders omly. ETZIONI,

Merrion Avenue, Stanmore, Middx.

large S.A.E.

SERVICE SHEETS for all makes of
Radio and TV. 1930-1962. Prices from
1/- with free fault-finding guide.
Catalogue of 6.000 models 1/6. 125
Radio/TV sheets covering many popu-
lar models 20/-, S.AE. inquiries:
HAMILTON RADIO. Western Road,
St. Leonards, Sussex.

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

.| Electronios,
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SITUATIONS VACANT

A.M.l.Mech.E.,, A.M.Brit.l.R.E., City
and Guilds, G.C.E.. etc., brings high

Al 4/- each by | pay and security. “Ne pass—no pay''

terms. Over 95% successes. For

80 | details of exams. and courses in all

of Engineering. Building,
etc, write for 148-page

branches

| handbook, free. B.I.LE.T, (Dept. 242B},

WHY TOLERATE DELAY when we |

can supply your Radio or TV Service
Sheet by return of post a:t 4/- each
plus postage. List 1/-. Also Manuals

for sale and hire. List 1/-. S.A.E.
with inquiries, please. Mail orders
omy to S.P DISTRIBUTORS, 44

O.d Bond Sireet, London, W1,

FAULT-FINDING FILES showing com-
mon faults that each receiver is
prone to and other useful servicing
information 2/- each. List 9d. plus
postage. Mail orders only. S.P.
DISTRIBUTORS, 44 O.d Bond Street,
London, W1,

SERVICE SHEETS: Radio, TV, 5,000
modes. List 1/-. S.A.E. inquiries:
TELRAY, 11 Maudland Bank, Preston.

SERVICE SHEETS also Current and
Obsolete  Valves for sale. JOHN
GILBERT TELEVISION, 1b Shep-
herd’'s Bush Road, London, W2.
Phone: SHE B441.

SERVICE SHEETS, Radio and TV,
4/- each. List 1/-, All orders dis-
pateched on day received. 1so
Manuals for sale and hire. List 1/-.
S.A.E. please: SULTAN RADIO, 29
ghurch Road, Tunbridge Wells,
ent,

SERVICE SHEETS Radio and TV.
4/- each post free. All types. Send
S.A.E. for inquirles. D. AND B.
TELEVISION (WIMBLEDON) LTD,
Kingston Wimbledon
SW19. CHE 3955.

BOOKS & PUBLICATIONS

NEW VALVES WANTED
Any type, any quantity
CASH PAID
R.S.T. Valve Mail Order Co.,
211A Streatham Road

Mitcham, Surrey
Telephone: MITCHAM 6202

| that

THOUSANDS OF BARGAINS can be
found weekly in the Radio. TV,
Mechanics and Scientific Sections of
EXCHANGE AND MART, &d. every
Thursday.

PIN-POINT TV TROUBLES IN TEN
MINUTES. The title can be imitated
but the comtents never! The book
_really tells you how to fix
televistons. Over 340 cross-indexed
pages. MUST be able to earn you
more than its cost within two weeks
or your money refunded Price 33/-
inel. postage. "Write for free trial to
SIM-TECH BOOKS, West End, South-
ampton, Hants.

METAL WORK

METALWORK. All types cabinets,
chassis, racks, ete., to your specifica-
tions. 'S METALWORKS
LTD, Chapmsn St. Loughborough.

FIND TV SET TROUBLES
MINUTES from that great book “The
Principles of TV Receiver Servicing”,
10/6 all book houses and radio whole-
salers. If not in stock from Secretary,
I.P.R.E, 32 Kidmore Rd., Caversham,
Reading, Berks.
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29 Wright's Lane, London W8.

TY AND RADIO. A M.Brit.1.R.E.,,
City and Guilds, R.T.E.B. Cert., etc.,
on ‘‘no pass—no fee” terms. Over
95% euccesses. For details of exams.
aad courses (including practical
apparatus) in all branches of Radlo,
I'V. and Elecironics write for 148-
page handbook, free. B.I.E.T. (Dept.
242G), 29 wright's Lane, London, W8.

CITY AND GUILDS (Electrical, etc.)
on ‘“no pass—no fee’ terms. Over
95% successes, For detalls of Electri-
cal Engineering. Applied Electronics,
Automation, etc, seand for our 148-
page handbook, free and post free.
B.I.LET. (Dept. 242A), 29 Wright's

| Lane, London W8.

IN |

|

EDUCATIONAL

LEARN RADIO AND ELECTRONICS
the new and practical way. Hosts of
absorbing experiments carried out at
home under expert guidence to teach
you Radio in a new, enjoyable and
interesting way. Coastruction, servic-
ing and fault-finding on equipment

made easy for the first time! No
previous ~experience needed. No
mathematics used. Free brochure
from: Dept, 11, P.W.,
STRUCTOR, Reading.

BECOME * TECHNICALLY QUALI-

FIED * in your spare time. Guaran-

teed Diploma and Exam., Homestudy

Courses in Radlo, TV, Servicing and
g

Maintenance, R.T.E.B.., City and
Guilds, ete. Hightly informative 120-
page Guide—FREE! N.I.LE. (Dept.

363), 148 Holborn, London, ECI.

THE Incorporated Practitioners in
Radio and Electronics (I.P.R.E.) Ltd.
Membership conditions booklet
Samp.e copy of IP.R.E. Official
Journal 2/- post free. Secretary. 32
Kidinore Road, Caversham, Reading,
Berks.

Radio
Television
& Flectronics

Learn at home with the world’s

largest home study organisa-

tion, Brit.l.R.E.; City & Guilds;

P.M.G.’s certs., etc. Also Prac-

tical Courses with equipment.
All books supplied.

Write for FREE prospectus
stating subjects to

.C.S.

(Dept. 541), Intertext House,
Parkgate Road, London, S.W.II.

(continued)
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(continued)

THE MORSE CODE |

can be memorised in less than!
one hour by the Coros System, |

3/9 post free.
COROS
20 St Mary Street, Bridgwater.

“HOW AND WHY'" of Radio and |
Eleclronics made easy by a new, non- |
maihs. practical way. Postal instruc-
tion based on Hosts of experimenis
and equipment buildung carried out
at home. New courses bring enjoy-
nient as well as knowledge of th:s
fascinating subject. Free brochure
ifrom: Dept. P.W.12, RADIOSTRUC-
TOR, Reading.

X b2 Vb2_4ac

2a

DON'T FUMBLE
with Formulae.
Master Mathema-
tics quickly and
easily the Under-
standable W¥ay.

The Dryden School of
UNDERSTANDABLE MATHEMATICS

B 11F6 Dryden Chambers, Oxford
W Sc., London, W.i.

Name
Afdr-n

RADtO OFFICERS see the world.
Immediate sea-going appoiniments
Our many recent successes provide
additional traiaee vacancles during
1963. Day and boarding students.
QGrants and Scholarships available
Stamp for prospectus. WIRELESS |
COLLEGE, Co.nyu Bay.

By repairing Radio and
TV Bets ss & job or nu 8
spare time business. Uur
practical course will sbow
you the way, No previous

PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS

NOW ANYONE
CAN AFFORD TO
TRAIN TO BE
AN EXPERT IN
RADIO and
ELECTRONICS

EYEN QUALIFY FOR A
CERTIFICATE

1t's the most exciting news of the
year! Just imagine. You c¢an get
35 lurge, Inct-pached lessons tor
little more than }/- per lesson! The
lessons are crystal clear, practical,
casy to master and use, Eaply
icsrons muhe rundamentals clear
even (o the beginner, while other
irssons wilt give yvou the practicat
“Kpow-how” of un expert.

Compares (avourably with sowme courses costing
ten times as much. You save because you
receive all the lessons at one time and are not
required to purchase eqhipment you de not
Deed.

This in a real home-study course that has Leen
buund into one giant 8 x 11in. 418 page wanual
Each puge ts divided iBto two columna. A
wide column features the text, while » parrow
column st the gide has the instructor’s cem-
webdts, helpful suggestions aud wdditionsl
picturcs to simplily the dificult parts.

Everyone cap benefit frem this practical course®
No old fashioned {or psuedo modern) methods
used here, just straight forward, easy to
understand explanatious to help you make
more money in electronica.

As ao Optiona] extra, you way pay a further fee
M you wish to take the Bim-Tech radio and
electrunics examinatien. 8tudents who attain
s minimutn of 60% correct auswers can qualify
for a certiivate of proficlency in Lasic radio aud
electronics, Details sent with each course
ordered.

You must be convinced that this is the best value
you bave ever seen (n electromic training,
otherwise you can return the manual (or have
your money relunded il sent with order) aiter
you have examined it 1n your own home for s
period of seven duys.

The prive? Ouly 38/-, plus postage.

FREE
TRIAL
OFFER/

I To BIM-TECH TECHNICAL BOOKN, Dept I
I WALlY Gater's Mili, West End, Bouthawmpton:
Hawts,

§ RUSH Radio and

Electronics Course for
seven days examination. I

It | keep the

expellence  is  required. l course | can either pry 37f8d. cash or 12/8d. l

deposit after seven duye stid tWO payluents
SEND FOR I of 12/6d. wonthly. Utherwise t will return I

the course post-pald and owe nothing.

FREE BOOK “ SAVE! Send only 36/- it paying cush with I

T o D A Y 1 I order. (We pay postage.) BSame 7-day-
. woney-back guarantee. I
1 | : Name, |
RAD'USTR”BTDR ] '
Dept. G77 READING, BERKS | I

I » City County.
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SOOI R

Lewis
have the
Cabinet

RGO

for you

We can supply any cabinet
to your own specification

This is only one example of—
THE LARGEST RANGE
OF CABINETS IN THE
COUNTRY

Equipment is also our
speciality.

The Grosvenor
Price |5 gns.

The Lowboy
Price 24 gns.

I

ZHHITHTTHUTER LT

HUHNE B

100 (P63) Chase Side, Southgate,
London, N.I4. Pal 3733/9666

= Send today for the two new
— Lewis Catalogues

Designed to assist your choice of
cabinet and equipment,

THE New Lewis Radio Cabinet Cata-
= |ogue—the most comprehensive ever
prepared. THE unigue 64 page equip-
ment catalogues,

Please send your two new catalogues
enclosed is P.O. for 3/6 which will be
credited against any purchase I make,

|

Name

Address ..

P eE——

BLOCK CAPITALS PLEASE =
SN R neE
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OUTSTANDING OFFER!

TAPE DECKS 0

Burplus manufacturer's stock. 3%
ips Fast forward and rewind.
Takes up to 5}in. spools. For 200-
250 v. AC. malns. Fitted with
§-track heads Lem control kmobe.
Order now, while stocks last.,

~ites

Dopt. PW1. & Cromwell Street, SWINDON, Wilts.

PRACTICAL WIRELESS

JUNE, 1963

vy [0

(carriage paid)

REPANCO
TRANSFORMERS FOR 10 WATT
TRANSISTOR AMPLIFIERS

Type TT23 Interstage Transformer Ratio 4:)+1
Secondary Resistance 2+4-2 ohms

Primary Resistance 3.5 ohms

Secondary Bifular Wound

Type TT24 Output Transformer Ratio 1.3+ 1.3:1 +1
Secondary Resistance 0.2+0.2 ochms 22,6
Primary Resistance 0.6 +0.6 ohms

Primary Bifular Wound.
Stack Size of Both Types 23 x 24" x 1”
Boxed Complete with 10 watt Amphfer Cnrcuqt

RADIO EXPERIMENTAL PRODUCTS LIMITED

33 MUCH PARK STREET, COVENTRY Telephone 27141

2216

(P.P. 176)

(P.P. {/6)
15 ohm or 3.5 ochm output

A complete

driving course ,

for only 21s.!

THE
LEARNER
DRIVER

by Norman Sullivan

The book for every-
one wishing to com~
pletea a learner
driving course
successfully. Covers
every  conceivable
phase of learning to
drive, everything
necessary to pass the

Test. The author, an

Driving
R.A.C. Registered Instructor, reveals
the secrets of 25 years of successful

instructing. A complete up-to-date
driving course in one master volume.

304 pages - 162 illustrations

2ls. FROM ALL BOOKSELLERS

++.0F, in case of difficulty 22s. 3d. by
post from C. ARTHUR PEARSON LTD.,

Tower House, Southampton Street,
London, W.C.2.

PEARSON

BBC - ITV * F.M. AERIALS

B.B.C. (BAND 1). Tele-
scopic loft. 19/6. External,

S/D, 26/3.
LT.V. (BAND 3). 3 Ele-
ment loft array, 24/-

Element, 2/6.
mounting, 3 Element, 3.3/9.
5 Element 41/3.
MBINED  B.B.C. il
.T.‘. Loft 1+3 Element,
41/3. 1+5 Element, 48/9.
Wall mounting. 1+3 Ele-
ment, 56/3. 1+5 Element,
/9. hlmney and mast
mounting units also availab

SHORT-WAVE

H 'A'C' EQUIPMENT

WHY {s it that for 3 decades
H.A.C. SHORT-WAVE KITS

have been consistently demanded by
‘S0 many constructors. amateurs, pro-
fessionals and schoolboys. Because

H.A.C. is undoubtedly the best. The

circultsare simple, yet the results are
fantastic. Soeasy toconstruct (or we |
do it for you). The secret is, of course,
our vast experience. and also we use
only the very highest grade of Short
Wave components. (Not surplus.)
Wehavebeenfamousall overthe world
for 30 years, as suppliers of quality

SHORT-WAVE RECEIVERS
AND KITS

H.A.C. were the orlglnal suppliers of
Short-Wave receiver kits for the
amateur constructor, Over 10,000
satisfied customers—including tech-
nical Colleges, Hospitals, Public
Sehools, Hams, etc.—in fact we re-
celvemnnybesr.lmonlalsbyeverypost
from purchasers of H.A.C. Kits, who
tell us that they regularly listen to
stations from all over the world.

AUSTRALIA & AMERICA
the North Pole, and other expeditions
and all at full strength. Your success
like our products is

GUARANTEED
Improved designs with Denco coils:
One-valve kit, modei **C"’. Price 25/-
Two-valve kit, model ““E”. Price 50/-
Super sensitive all-dry recelver.
Speclal inc. price. Complete Kit, 77/-

All kits complete with all compo-
nents. accessori®s and full instruc-
tions. Before ordering—call and
inspect a demonstration receiver. or
send for descriptive catalogue and

order form to—
*H,A.C” Short Wave Products
ent. TH)

(D
44 01d Bond Street, London W.1.

STOCKTAKING SALE
WHOLESALE PRICES

4-TRANSISTOR AMP. 200mW. Push-pull,
type EG-2004, give away price, 38/11
(AB BOLD AT 52/6).
REPANCO TRANSBISTOR CIRCUITS &
PLANS. Four difierent, 2/6
REPANCO FR2 AERIAL
BOLID DIELECTRIC TUNI
0.0001mFd, 2/8; 0.0008mFd, 3[/3

CRYSTAL DiODES 1/~ each

RESISTORS lo%. 5d. each. 1k Hi Stub
5% 6d

CONDENSRRS 16 + 16mFd, 450v., 3/3;
50de 12v., lod.;

1/3; 0.lmFd 1000v.,
JB 00" 208/176, W /Scr, 1.

le.
F.M. (BAND 2). Loft “H'", 28/-, 3 Ele-
ment loft, 52/6. S/D loft, 12/8. External
S/D, 28/3. State channel when ordering.
C.W.0. or C.0.D. P.P. 2/6. Coaxial cable,
8d. yd. Coaxial plugs. 1/3. Send 6d.
stamps for 1llustrated ]ists.

K.V.A. ELECTRONICS (Dept.P.W.) I
3B, Godstone Road, Kenley, Surrey.

8/1
"8YNCHROTAPE" RECORDING TAPE,
6001t lll‘
P.W. B/HET CABINET® §/11
WBITE 8POT TRANS., 2/3; RED 8POT 3/3.

OAKFIELD RADIO

121 MACCLESFIELD ROAD, HAZEL GROVE
STOCEPORT

| PADGETTS RADIO STORES

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

COMPLETE TV SETS U\TESTLD
3

Bush 12in. 13 channels, TV24C . . 0/-

Bush 14in. 13 channels. TV43 .. 70!-
Bush 14in, 13 channels, TV53 75/~
Pye 14in. 13 channels, V14C console 50/=
Pye 14in. 13 channels, VT 50/~
Philips 14in. 2 and 10 cha.nnels. i446 .. 35/

We have 17in. TV Sets with rough cabinets,
coils fitted 2 and 10, at 50/-, Carriage on any
TV Set 10/- per B.R.S. Well packed but
sent at owner's risk.

Valves Removed from TV Sets. Tested
on Mullard Valve Tester. and are 100% as

new. Three months unconditional guar-
antee. POST FREE.

ECLB80 4/ | 10C2 5/- | PY80 5/-
ECC82  5/- | 10F1 1/- | PY8l 4/-
BEY51 2/6 | 10P13 5/- | PY82 5/-
EBF80 4/8 | 10P14 5/~ Z30 4/-
EB91 8d. | 20D1 3/- | PCF80 4/8
EF91 8d. | 20P1 b/- | PCC84 4/8
8SNT 2/9.| 20L1 5/- | PCL85  6/-
896 2/- | 185BT 8/6 | PL83 5/-
6F1 1/- | U281 5/- { PL33 4/-
6F13 2/- | U282 5/- |- B36 4/-
6F14 5/- | U329 b/~ | N37 5/-
8F15 = | KT38 &/- | 8J5 3/~
6LD20 5/- | PL81 5/- | 2ISU 5/
PCL32 8/~ | P /- 1 Ul2 44~

EF80 1/8 or 10/~ per doz. Grade 2 EF80 for

test purposes, 4/- doz.
New Vaives Ex Units. POST FREE.
2RP12 1/6. 6 for 5/8, box of 50 20/-. 1T4 2/-,

1.91 1 1/9,
EF50 1/-, 6/- doz., 6F€ 2/6. 5Z§ 5/6, 6X5 4/6.
P.M. Speakers. Removed from TV Sets.
All perfect condition. Rola and Plessey,
6 x un.. 5/-; Goodman and R.and A.7x 4in.
8/-3 2 and R. and A., 6iin. round, 3/6:
6in. Dlsh round, 5/-; 6in. round. 8/-. Post
on any speaker, 2/-.
TV Tubes Piclure Tested. Reclaimed
from TV Sets. 12in. 17/-, 14in. 80/-, Carr.
7/6. 6 months unconditional guarantee.
TYPE 4 SET comvplete with valves, less
coils, crystal=, and send-recieve switch, but
otherwise complete {n new condition. 8/6.
Grade two 4/6. Post 3/9
WAVE METER ROX complete with
Muirhead siow motion drive, 8/6. Post 3/6.
NEW BOXED UNITS. Type 230. Complete
with 574, Y63, magic eye. four EF50 and
complete’ A.C. 230 volt Power Pack, £5/-.

Carriage 7/6,
39/6

RES/CAP. BRIDGE 3.7 ..

Checks all types of resistors, condensers
6 RANGES

Built in | hour. Direct reading.
READY CALIBRATED
Stamp for details of this and other kits.
Please write to:

RADIO MAIL (Dept. PM)
Raleigh Mews, Raleigh Street, Nottingham
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RADIO BOOKS
BASIC TRONICs

in Simple strajght-forward words and |

Ciear Explanatory Pictures. The Reader
1s taken Step by Step lrom picture to
pioture.
LEARN WHILLE YOU PAY
FOIR ONLY 2/6 PER WEFEK
Officlally used by the ARMY. NAVY and
AIR FORCE. used by Tralnees in the Radio
and Electronic Industry.
Write tor FREE lilustraled Prospectus
giving details of instalment piani
22 TESTED Clireolls using
Micro Alloy Trauslstors 5/
AT A GLANCE Valve and
Tube .-qu&vnlenls 4/-
BRITISI] Transistor irector
(Inadlvy) 9/-
5/8

05('][ LOSCOPE Book

USING an Oscilloscope i
OSCOPrE Fguipment, 5/6
R Iransistor t 5/6
Transist 13/6
ent Tape Recorder  6/6
i Construction 5/6
5 rhet 8/-
ANSENT o Amplitiers 6/8

'ru:\.\sm"lou Cirecunirs Radio

Contral of Models 8/-
RADIO Servieing Instru s /8
HIGH Fidelity LiSpeaker Lnclosures 5[/6

BOY'S BOOK of (Crystatl sets

SERVICING Transistor Receivers 8/-

1 ONIC Noselties 5/6

3 RONIC Gadgels 51«

I A Wircless World® /-
8/8

de 10 Radio
.'\Iulll "N ’lrmmlnlur Cireuit

THRANSISTOR Test Equinment
MAGNETIC Recording
Wire and Tape 5/-
l OLOUR Teteviston. 40 Colour plates 17/-
tADIO Engineers' IPockel Book 11/6
'l RANSISTOR Circults for the
Constructor (Bradley) Nos. 1,2, 3and 4
4/- each
All shove books include postuge.
SEND STAMP FOR LISTS

SELRAY BOOK CO.

60 H AYES HILL, ll-\\ ES. BROMLEY
KENT. rel. IIUI(slwny 1818

FIRST-CLASS RADIO

AND T/V COURSES
GET A CERTIFICA

After brief, intensely interesting
study—undertaken at home in your
spare time—Y OU can secure a rec-
ognised qualification or extend your
knowledge of Radio and TV. Let us
show you how.

—=-FREE GUIDE=~-

The New Free Guide contains 120 pages
of information of the greatest impor-
tance to both the amateur and the man
employed in the Radio industry. N.LE.
provides first-rate postal courses for
Radio Amateurs’ Exam. R.T.E.B.
Servicing Cert, C. & G, Tele:oms

Grad. Brit. ILR.E. Guide also gives
details of range of diploma courses in
Radio/TV Servicing, Electronics and
other branches of engineering, together
with particulars of our remarkable

Guarantee of

SUCCESS OR NO FEE )

Write now for your copy of this invaluable I
publication. It may well prove to be the
turning point in your career. I
FOUNDED (885—OVER
= am 150,000 SUCCESSES am == ol

NATIONAL INSTITUTE OF
ENGINEERING

(Dept. 461), 148 HOLBORN
LONDON, E.C.|

N {
Beginners 8/
4/-

PRACTICAL WIRELESS

'D.
Wimbledon: LIMITED
131 & 131a. Kingston Road,

South Wimbledon,
PHONE: Cll Errywood 39.’\5

Open MOSDA\ to SATURDAY, 10 a.m. to 7 p.m.

| (Except Wednewday, l p.m.)
Nearest Tuve: South Wimbledon ‘Norlh Line)
COMPARE OUR PRICE
For the Finest in the Cou

YOUR
MOBT LINE-QUTPUT

| BRAND NEW VALVES

§/3 7

6/3 -

8/- -

8/~ 8/-

7 9/8 9/8

12/8 /-

6/- 8/-

i 8/3 8/8

G 8/3 11/

T- | peess 8/9 10/-

73 | rerse 83 9/8

8/- | PCKF82 /6 4/1

w3 | PCK8S  10/8 5/8

9/- | PCLS: 8/3 6/-

3/9 | PCLB3  10/9 5/6

4/8 | PCL8YL 9/- /¢

9/- | PCL8S  14/3 /8

8/- | PL6 12/- 8/8

8/- | P38 18/6 8/-

6/- | FLAL 1076 8/8

2 76 | PL8 e 73

ek 76 | rus3 8- 15/-

ECC84 8 | PLs4 8/- 5/6

1CCB5 76 | PY3L 12/- 8/9

L F80 8- | PY3s2 10/6 12/8

ECF82 8- | rvao /- 5/8

| EGH42 8- | Pyst 73 5/3

FCHBL /6 | PY82 8/~ 5/6

ECIR0 83 [ Pysy 8/- 5/-

ECL82 8- | Uz 10/- 8/3

EF36 4f- | U2 11/8 8/6

REF49 4/- | U2 8/- 12/3

EF80 5/3 | U3l 7 18/6

EF85 78 | Us? 12/8 12/6

EF86 9/- | Use 8/- 19/6

KF8Y 8/3 | UYL 12/- 28/-

| EPSL 39 | s 1978 18/6

| EF92 4/- | Usot 25/- 10/-

FL32 43 | UaR43 8- 19/6

EL33 He | Vorad 8/- 9/6

EL84 76 | UCFso 10/ 8/3

EM34 6/3 | ULl 8/- 6/6

Fn80 8/9 | UL4s 8/- | 185 22/-

EY51 8/¢ | LUS 17/6 | 807 6
£Y86 g/8 | UY4l 6/9

any T.V. spure.
to have therm.
TERMS: 3.A.E. all lnquirles. C.0.D.
C.W.0. Postage on Valves 8d. each.
C.R.T.e 12/6 ine. Tnsurance.
SATISFACTION

PRUBLEAMS ARE ()lR BUBIVEB!
TRANBFORMERS

We pride ourselves that v\e can obtain amd supulv
Piease ask us for ANY com-
ponents YOu Ay require we are &lmost certatin

3/ extra.

SOUTHERN RADIO
SUPPLY LTD.

11 LITTLE NEWPORT STREET
LONDON W.C.2 GER 6653

All goods still available
gs previously advertised

2 METRES!

The thrills of 144 Mc/s can now be
yours tor only 39/, complete Kkit!
Tunable range 150-100 Me/s. simpli-
fied construction. etc.. write today
for deseriptive literature, also if a
l newcomer-beginner o  Amateur

Radfo ask for free copy of the world-
famous ‘'Globe-King™ kits and re-
ceivers—stamp tO0 cover postage
costs appreciated. Write now to
makers:

JOHNSONS (Radio)
St. Martins Gate, Worcester
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& B. TELEVISION|

Londen, S.W.19 |

ASSURED. Return Post Service |

e

189

ULTRA VIOLET BULBS

Easy to use source of UV for dozens of prac-
tical and experimental uses.

12 voit 36 walt AC/DC SBC 6/8. P. & P. 1/-.
12 volt 60 watt AC/DC SBC 8/6. P. & P. 1/-.
’Iransroxmex to suit the above: Input 200-

40 A.C. Output 12 volt A.C. 36 watt, 10/6
P & P. 2/6, Input 4”0—240 A.C.12volt A.C. 60
watt. 22/6. P. & P.
Set o!f 4 colours ILUORES(F\T Paint,
Red. Yellow. Green and Blue in i oz, tins
Ideal for use with the above Ultra Violet
Bulbs, 9/6. P. & P. 1/6,
BUILD AN LI Fi¢

FOR O

The Ideal Instrument for workshop, lab. or
factory. ’l’l\lﬁ wonderiul device enables you
to ‘‘ireeze’’ motion and examine moving
parts of stationery. We supply a simple
circuit diagram and all electrical parts in-
cluding the NSP2 Strobe tube which will
enabie you Lo eastly and qulckly construct
a unit for infinite vartety of speeds. from 1
flash in several seconds Lo several thousands
per minute. New modified circuits bring

price down to 37/6 plus 3/- P. & P
NSP2 (V226 STROBOTRON TLASTI-
‘FUBE made bv Ferranti, brand new, 1.0.
base. Price 15/-. P. & P. 1/-.

MAGNI COUNTERS
1w imeL PER SECOND
Very latest WMig 1 tvpe
ex P.O.. guaranteed periect.
type No. 100B, coil 2,300 ohms,
for 48 volt D.C. operation (will

work on 36 volt), overall stze 4 x
i 1in. Also available. tvpe
101A which can be used as an
interesting accessory with our
Stirobe unit. Either type price
15/-. P. & P, 1/6.

I STROBE UNIT
37/8.

Varlabie
Voltage Transformer

Inpu!. 230 v. A.C. Output

v. at 2.5 amp. Fully
shrouded New.  £5,
inc. carriage. Also avulnble
from stock, 5. 8, 10 and 20
amp. Write for detatls.

4000 nhm Headphones, brand new (Im-
parted). 12/6 each patr. P& P.1/6.
SIEMENS 11.S. REILAY. Verv latest type,
seajed. H9BE. 1.700 ohms plus 1,700 ohms.
single C/O contacts. Prige 16/6 each plus
1/-P. & P,

¢ VOLT 40 Afl. ACCUMULATOR, In
metal case with leather carrying bandie.
New. Price 27/8. carriage 8/-.

500 MICKROAMP SUB-MINIATURE M/C

METER. 1%1'1. diameter, flush mounting,
single hole fixing. Scaled 0-1 mA, Supplied
with Resistor lor use as lmA i required.
29/ plus 1/- P. & P.

290 VOLT A.C. G l'.~\llhl') 1‘\:’!‘()'l()}{il

Type B16G 80 r.p.m., lb. inch, £1.19.6
i ZI~. Type DI6G 5 r.p.m.. 1.7 1b. inch
1658 PR N2IO ’I‘ypp leG 13 r.p.m., 1.45

1L, inch, £2.12.6.
l':l ‘ﬁ IJ.( . I(vw‘drslhle Motor
R, WiL tremendous  power
# ,'\.() \ weight ratio. 3 position
> .,., 4 Switch.  Weight 2.1 ounces.

Size 11 x 1¢in. dia. Speed 7.000
r.p.m. Selt lubricating. 156/~
plus /- P. &P,

AVO METER MODEL 7. Individually
tested on all ranges and guaranteed. In-
clusive of Test Leads. £11.0.0 each. P. & P.
5/-. Case 20i-.

MINIATURLE LEAD ACID ACCUMU-
LATORS. (Brand New.) 2V. 1.5 AH. Size
4 x 14 x lin. Wt. approx. { lb. 16/8 for 3.
P. & P. 1/6. 12V. 0.75 A H. Size 4 x 3 x 1§in.
Wt. approx. 2 1b. (can be used as double 6V).
15/6 each. P. & P. 1/u.

THRANSISTORS

0C30 10/~ OCT8 6/- Getll4 5/-
0C4l 7-  OCTT 9/- Get 513 18/6
0C45 5/~ OCI39 18- Get 513 25/-
oc'&sp Tl uCl’0 - 9/6 | M/Patly )
M Pair oc17 £ /-
oCT1 /= 1006 onasg” g0/
8l ocao 1018 L5532
0C72 7= OC20 5006 30/-
oc12  14/- 121 S5m8  100/-
OCc73 8/- Getl104 8/- 345 746
OCT5 7/~ Get105 10/~ TK2B 4/~

SERVICE TRADING CO.

All Mail Orders also callers.
47-49 High Street, Kingston on Thames
Tel. : I\XI\sstun 9450
Personal callers only
9 Little Newport Street, London W.C.2
(off Leicester SQunre}
Tol.: GERrard w76
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t

6-TRANSISTOR
SUPERHET

SENSATIONAL!

The Racio and Electronic construction system you have been waiting for.
With top quality components mounted on colour-coded.plastlc_bases,
perforated transparent panel, perforated brass connecting strip and
screw connections for positive contact you can qul.ckly build any
circuit and check it at a glance. Peak performances achnevet‘A'Ns
NO SOLDERING—NO SPECIAL SKILLS—NO —
FULLY ENGINEERED—COLOUR-CODED MOUNTINGS—
FIRST CLASS COMPONENTS—MULLARD TRANSISTORS—
PROGRESSIVE — FLEXIBLE — EXPERIMENTAL — IN-
STRUCTIONAL—IDEAL RESEARCH FACILITY—RADIONIC
NEWS LETTER.

Set No. ). £5.18.6.

14 Circuit Sheets. |
Diode Detector and two Ampli-
fier stages;

Transistor Detector and Ampli-
fier; Multi-vibrator,
Regenerative Receivers;
Earphone operation.

Set No. 2. £6.19.6.

20 Circuit Sheets.

Circuits of Sec No. [ plus capacity
reaction;

T.R.F. and Reflex Receivers;
Earphone operation.

Sets or Separate Components available direct from Radionic Products
Limited; SZ(S also available from authorised Retailers. TRADE EN-
QUIRIES ARE INVITED.

Full Details and price lists from: l

RADIONIC PRODUCTS LIMITED

ADASTRAL HOUSE, NUTFIELD, Nr. REDHILL, SURREY |‘

RADIONIC |
CONSTRUCTIONAL AND
EXPERIMENTAL SYSTEM

NEW! SIMPLE!

Set No. 3. £10.19.6.

22 Circuit Sheets.

High quality Push-Pull Amplifier
and 11,000 lines 7x 4 inch 3
toudspeaker convert circuits [-20
to loudspeaker operation.
Amplifier can be operated from
microphone or gramophone pick-
up.

Set No. 4. £14.19.6.

26 Circuit Sheets. X
Builds high quality six transistor
superheterodyne receivers, as
well as circuits of sets 1-3.

Postage and Packing extra on each of the above.

Telephone: Redhill (RL6) 5050 Telex: 21433

e COM MUNICATION RECKIVERS
CRIM/8MOD. Covers 60 kc/s-30 Mc/s In 6 bands. 11 valves,
2 R.F., and 3 L.F. stages. Crystal gate. B.F.O., etc. Ready for

200/250 volt a.c. mains, 2§ watts output for 3 Q speaker. BRAND

gE‘z‘l sm original packing. £35, carr. £2. S.A.E. for illustrated

8 g
HRO SENIOR RECEIVERS. Complete with 9 colls, .10.0.
S.A.E. for full detalls, P Pl
PCRs3 RECEIVERS, 3-wave bands, medlum wave and 2
Short wave. from 120-13 metres. Good condition, tested 8 gms.
Carr. 10/-. A.C. mains internal power supply 2 extra.

SILICON RECTIFIERS. Type 1EA2 (k x 1in.) will handle 250 volts
At up 10 500mA. Replaces any TV metal rectifier, 7/8,

MOVING COl). PHONES. Finest quality Canadian with
Chamois ear muffs and leather-covered headband. With lead
and jack plug. Noise excluding, supremely comtortable.
BRANDNEW................ T AR e smger s o P 22/6, post 1/6.

AVOLC& R BRIDGE, Tapacity 5 g? T 00 50 mI'd. FesIstande 5Q
to 500. Inductance can be measured against extérnal standard.
Balance {8 indicated on a meter which can be'used as a valve volt-
meter from 0.1 to 15 v. Leakage test and Power Factor scale,

.C. mains operation. Tested and guaranteed and in superlative
ondition. £9.10.0, plus 5/- P. & P.

WAVEMETER W-I191A. A crystal checked, self-contained
heterodyne frequency meter similar to the BC-221. Covers
100Kc/s to 20Mc/s (harmonics to 40Mc/s). Requires 60V HT and
2V LT acc. Qutput signzl has optional modulation for use as
Sig. Gen. Accuracy 0.1%. Complete with instructions, indjvi-
dual callbration charts. valves and 1Mc/s crystal. in BRAND
l(fllw cendluon. 79/8, carr. 5/6. Complete set of 4 spare Vaives,
- extra.

ATRIAL RITS, Comprising seven 1It. aerial rods Maxing & 161t.
and a 12ft. aerial. There Is also an aerial base with a ground spike.
All in a stee] carrying tube with web strap. 22/6, carr. 4/-.
POWER UNIT TYPE ZE-12. The original power supply for the
Canadian 52 set receiver. Operates from AC mains 115, and also
from 12V car batt. if desired. With connector for 52 set. BRAND
NEW. 58/6, carr, 5/6. Spare valves for 52 Set. 8 x ARP-3, 2 x 12Y4,
X 12SC7. BRAND NEW/BOXED. £1.

MULTIMETER SPECIAL, MODEL CT-500. 20,000Q/V.

DC volts: 0 to 2.5-10-50-230-500-5,000 (20K 0/V). AC voits: 0 to
10-50-250-500-1,000 (10K 2/V). DC Current: 0 to 50 uwA, SmA,
50mA, 500mA. RESISTANCE: 0 to 12K , 120K Q. 1.2MQ. 12M Q.
Mid scale 60, 600, 6K, 60K ohms. Decibels - 20 to +62. In neat
moulded case 54 x 34 X 1iin., with leather carrying handle. com-
plete with batteries. leads and {nstructions, BRAND NEW.
Full guaranteed. 95/-. P. & P. 2/6.

CHARLES BRITAIN (RADIO) LTD.
11 Upper Saint Martins Lane, London, W.C.2

TEMple Bar 0545 Shop Howrs 9-6 p.m. (9-1 p.m. Thursday),
Open ail day Saturday.

DUKE & CO. (LONDON) LTD.

Phone
621/3 Romford Road, Manor Park, E.12 ILFord
Liverpool St.—Manor Pk.—10 mins. 6001/2/3

COMPLETE TELEVISIONS

14 INCH |OO% 17 INCH
£7.10.0 =27 £11.10.0

12 months’ Full Written
Guarantee.

Shown working all channels in Shop.
Legs—39/6 per set.
Personal collection advised, or in-
sured. Carr. l4in., 20/-, 17 in., 30/-,
Part exchange allowance on
ANYTHING USEFUL

Regunned TV TUBES
21 in. 996 17 in. 7976

15, 14 and [2in.—5976
SPEAKERS GUARANTEED ONE YEAR
7/9 each Ins. and Carr. 10/6.

N

&in. 8in. 7in. x |Add 10/- refundable on OLD

Aink Money TUBE. 110° Tubes in Stock.

back guaran- Ex Rental T.V. Tubes
teed.  Other 36/24, 14KP4, 141,
sizes, few only. |5/_ 121, 31/74 and_others.
Ex. mfd. salvage. P.P, 2/3. Set tested, Carr., §/-.
EXTENSION

|9/9 VALVES 9d. each. 40—¢€!
SPEAKERS Thousands of Valves
2-tone covered

i available
e cabinet, |PP. on |—4 6d. 12 (6
PM speaker}. swntch and flex. |LATEST LIST (stamps only)
ideal for kitchen, sick-room, TELEPHONE

1)
ete. P.P. 313, HANDSETS

Tape Recorder Cabinet / :
20/ to take B.S.R. or Collaro [ 15/6 »air.
G.P.O. standard pattern.

Studio Deck. Two tone
colours, P, & P, 5/-, House to Workshop,
e garage, inter-office, etc.

Condensers. |00—10/-, New |Works off any small battery.
Assorted electrolytics & PFs. [P, & P, 4/6.
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e s; HIGHEST QUALITY—
COMPARE OUR PRICES
s L GUARANTEED | NEW TYPES
6 Months 12 Montbs MW 31774
{ | MOST MULLARD, 5 7
mazDA, cossor] 12IN. £2. 0.0 £3. 0.0| £3.15.0
EMITRON, EMI-| .
score, srmar) 14in.  £2.10.0 £3.10.0{ 17 3%/2!
FERRANTI TYPES ; £4.15.0
rrocessep 18| 15-17in.£3. 5.0 £4. 5.0| gy 122
OUR OWN J MW 43/64
FACTORY 21in. £3.15.0 £5.15.0] £6.0.0
4ft FLUOREBSCENTS SPECIAL TEMPORARY OFFER,
G.EC. SLENDORA 40  watt Due 10 huge Bulk Apeciul Furchuae
eleynnt shinline complete with we ure oflering MW 31/74 Tubea al
etarting cquipment. Baausiful the unrepeatahle price of 29/-. MW
eontemporary fiish. 39/_ 38,24 divto. 38/-. P.P. Ihe
Pa B 4 abova are guaranterd for i months
100 RESISTORS 6/6 P.M. SPEAKERS. :0im
Excellent. Rlzes §- watt. Top Makes.
100 CONDENSERS 10/-| S 7/6 v,  8/6
Miniature Ceramic and Bilver Mlca | - i
Condensers, 3 pi to 5,000 pF. LIST
VALUE OVEL g5, VALU E 1
12 POTS. Fopular valuen. 5K to >
2 Meg. 1nused. ‘mhed pre- 4/6 4 watt AMPLIFIERS
set, lo p.. switched, e T - 9 i
CONDENSERS. o5 Mized. Klectrolytic, | fXoetlent "‘_‘,“'"l'lt“:',‘ s
:Ii'alny- popular .u)es. Pl.lI:l 10/_ ving 109718 "'””,HL
alue —Eoy ks, o il omplete with Rm.

SILICON RECTS.

250V 580 A standard TV repiace-

ment. Top quality 8/8 (3 for 24/-).
3 CHANNEL T.Vs.
Table dels. Famous Makes. Abso-
laf mplete. Theae sels are un-
aq! Ayalue due to huge purchase

ete., 15/-.

source. They are untested
nxlunleed to be in working

.19.0 ., £6.19.0

In attracthve

Anluzlm.'
bdenl
s,
p.a. In <mall halis, haby
nlarms ete, Lasily worth £5.

tested,
and clarity.

drally
yolunre
fur guitars. record play

Ouy price whilst

stocks last, Carr. 45/-
‘ I'acking, ete. 7/8.
CO-AX, low ioas, 6d. yi., 25 ¥de,
11/6, 50 vds., 22/-, 100 ¥ds., 42/6.

Canax Plugs 1/3. Wall autlet boxes 3/6.

180-530m,  700-2000m,

minlature valy
lavout.  Truly ul
PEATARBLR absolutely
complete with yuaran-
tee and vircuit. Tax palil.

ALL WAVE raAbIOS

VERDI 55. FULL 5 VALVE A.C. MAINS
SUPER-SENSITIVE SUPERHET.
High quality madernistic pastel aml gold
cabinets. Very compact. Wavehands 18-30m
tarcita  aerinl
throwout aefixl. 8mooth slow 1aotion tuning
High fux 4ln. apeaker. AMAZING S.W. PER-
FORMANCE. CLARITY, VOLUME. Btawlard
Laslly serviced. standard
saual valie and UNRE-

VERDI 54. As above but medlum and lonc wave only.
VERDI 53. As above but medium amil short wave oniy

Guaranteed 3 Manths
p———T

and:

f

6% GnS. ..o

stok Including 1°, ‘lolerance.

of values.

Your seleciion (min. gty. 4) 6d.

HIGH STAB. RESISTORS. 250,000 in
100's
A must for high Rrade
equipment, our selection 50 for 8/-.
each.

{ AM/FM RADIOS

Fantastic offer. 7 valves plus
diodea,  Contemporary Ca blnet,

Top quallty and finish, Al

A V.C. Ausclutely comp- £11

lete. Guuranteed ¥ montha.
Carr. 12/6.

14in. TVs.

With CRM JiL Tubea.
complete. tested for raster.

Alsolutels
Famous

make, Iarge Ppurchase epables us to
ofter themm at £4.19.0
TELEPHONE C.0.D. ORDERS

DISPATCHED THE SAME DAY.

& gPQt: 2 1bs. /-, 4 1bs. 2/8, 7 Ibs. 3/6, 15 tbs. 4/-, ete. (C.0.D. 2/- extra). ALL ITEM8 LESS 5% AND POST FREE IN DOZENS,

TECHNICAL TRADING CO.

3 VALVE AMPLIFIERS. hit of
‘ new parts. conslsting chawsls mains
and oulpnt transformers, valves
161, GUGGL i) and sl compo-
nents, Wit Instructions for
muking high gain ampliner with

separale hase and treble controls,
nuegative feedback, ete. 29/_
Truly unusial value ab

TRANSISTORS
Guaranteed Top Quality
fluge reductiona, Red Spot standard
1.F. type now only 1/6; White Spot R. I,
2f-, Muliard Matehed Output Kits
| (OU81D and 2.0C81°s). 12/6. Receivar
Kits. OC44, OC4(2). O'R1D), 25/_
OUR1¢2), aix translstors,
AF117 . §/- OC44 5/6 OC81D 5/6
AF127 9/8/0CAS 8/- 0C170 8/8
oces  12/6 0C72 5/6 OC171  8/6
0C36 ~ 14/- OC81 5/6,XB104  5/6

6 TRANSISTOR SCOOP

Receiver sets, top make, guaruntred,

ivalent OUI4, OC4AS (1),
b, om0 126

191

GUARANTEED

% VALVES %

by return of post

THE MOST ATTRACTIVE COMPETITIVE VALVE
LIST IN THE COUNTRY

All valves are new and unused unless otherwise advised

POST | 3 MONTHS' |FREE TRANSIT IN-

1 Vaie 6d, 211, 1/~ GUARANTEE 3USANCE. Satisfaction

FREE for 12 or mote|In writing with every|tee on Goods If returned

valves. valve, wlthin 14 daya.
074 4/610K7 5/9/2001 8/9 DLS2  9/- [EZ40  6/6/B22  6/9
1A7G6T #/6/6K7G  2/- 20F2  9/6 DL92  5/- \[EZ4l  6/9,U24  12/8
165GT 7/6'6K7GT 476 20LL 16/- (DL94  8/6 EZ80 5/9025  10/8
1Ds 7. GKSG  b/- 20P1  ®/6 DL98  5/3 EZB1  6/- U26  §/8
ID6  9/9:8<84T 8/120P3 12/8 EA50  1/3 FW4/500 7/- U31 -
LH5GT 8/9 6K25  86:20P4 17/ EABCSO 6/6 GTIC 12/8 U33  14/-
IL4  , 3/- 8Ll 9/ 20p5 15/- [EACOL 4/- 0Z32 /6 U35  12/8
1LD5 ~ 4/3 6L 7/6 25A6G_ B/- EAFAZ 8/3 GZ34 11/8 U37  26/-
ILNs  4/6 6L6G  3'6/20LOGT 7/9 (EB34 1/3 HK90 9/8/US0  4/9
INSGT 8/8 6L18  7/8/25Y5G  8/- [EB4L  §/- 'HL4IDD 8/6/UB2  4/9
IRb  5/F6LIS 12/8/25Z4@ /- |EBS1  3/3 HN308 19/- U6  5/8
104 5/3 6LD20 7/925Z5  §/- \[EBCA3 4/9 HVRZ 9/-'Ui8  4/8
154 76 6N7  7/826Z8G 8/- [EBCAL 7/9 KT32  6/9/0107 12/6
185 4/6/6PL 0/6/27SU 17/6 |[EBC8L 7/9 KT33C 4/- U191 11/8
1T4 3/-/6P25  8/630CL 6/9 |EBF80 7/6 KT38 14/- U281  9/6
2D21  5/6/8P28  9/930CL5 11/6 [ERF83 8/6 KT44  6/-U282  15/-
3A4 4/- 6Q7G  5/6 30F5>  6/- [ERF89 -/9 KTi5 8/6 U301l 12/6
3A5  B/9/6Q7GT 8/- 0FL1 9/6 |[EBL2l 9/9 KT6l  8/6 UB0S  ©/6
3D6 4/-18R7G ./30L1  6/6 'EBL31 17/6 KT63 4/8 U328 9/
3G4 7/- 8SA7  5/9/30L15 8/9 |EC52  4/9 KT66 13/6/Uszs 11/
354 5/- 65C7  4/9:30P4  9/8 EC91  4/6 KTi8 8/6 11404 e/-
3v4 8/6/65G7  4/9'30P12 /6 [EC82  8/6 KTW6l b/9 19/-
5RAGY 9/6/6SH7  3/-'30P19 13/¢ ECC31 7/6 KTW62 6/8 Uncso 71~
5T4 8/- 8847  bj- 30PL1 9/3 |[ECC32  4/- KTW63 5/9[CAF42 7/-
504G 4/9/85K?  5/- 30PL13 9/6 (ECC33 4/6 KTZ83 11/- UB4l  7/9
5V4G  7/6 6SL7GT 5/935C5  8/6 [ECC34 9/- L83 3/-\UBC4L  7/8
5Y3G  4/8/65N7GT 4/6 35LeGT 8- [ECC35 5/9 LN152 6/6 UBC8L 7/9
5Y3GT 5/6/65Q7  6/9 35W4  6/- [ECC40 9/6 MUA3 7/- UBFS80 7/9
5Y4G  9/6/8SS7  3/8 35Z4GT 5/8 [ECCB1 4/9 N37  10/6 UBF83 3/6
524 9/- 6UAGT 9/6 35Z5GT 7/- [ECC82 4/ |N78  13/- UBLE1 12/
874G 3/-.6V6@  4/6|41 6/6 [ECC83  6/- N108 13/-UCse  8/6
5ZAGT 9/8/6V6QT 6/-{42 6/6 [ECCB4 7/ N162  8/3/UCCS4 12/-
8/30L2  9/-'6X4 4/8/50B5  7/9 [ECC85 7/6 P4l 3/6/UCCES /3
8AG 3/9/6X5G  5/-(50C5  8/6 [ECC88 11/6 P61 2/9 UCF80 13/8
8A7 9/- 6X5GT 5/6/S0LEGT 37/6 ECFBO 8/3 PABCS0 8/-'OCH®1 9/3
6A8G  7/8(6Y8G  7/6/53KU 9/ |E 8/3 PC86 11/6/UCH42 /3
8ASGT 12/87B8 5/~ 818T  17/8 Ecnzl 11/6 PC8?  9/6|UCH81 %/9
6AC?  3/- 7B7 7/8/61SPT 11/- [ECH35 7/6 PCC84 6/6|UCL8Z /3
8AG5  2/8/7C5 7/3/62BT 13/6 |[ECH4Z 8/8 PCC85 7/0|UCL8a 12/-
8AG7  8/8/7C8 716(75 b/8 (ECH8L /- PCC88 11/9|UF41  7/68
6AKS  8/-TH?  7/3(78 /- [ECHS3 8/6 PCC39 8/8/UF42 /6
6ALS  3/3787 8/9(80 5/8 |[ECL8O  6/8 PCC189 1ale UF80 7=
6AM8  3/-|7Y4 5/~(83 9/6 |[ECL82 8/- PCF80 rss e
6AQ5  6/-(7Z4 5/-|185RT 19/6 |ECL83 10/8 PCF82 4/ |uFss 1478
6AT6  5/-'8D3 3/-1185BTA 19/6 [ECL86 10/3 PCF84 12/.’Ursn %l-
8AUS  7/-/10CL 11/8:807(A) 5/- EF22  7/- PCF86 11/-UL4l %/~
8AVE  5/9/10C2 14/8/807E  4/9 EF38  3/3 PCL82 =/3{UL44  14/-
887 sls J0FL  4/8/813  49)- |[EF7A  7/- PCL83  9/-/UL4s  9/9
§B8G  8/-/10F9 10/6:832  14/- |EF39  4/6 PCLs4 /3 UL84  7/-
6BAS  5/6 10F18 10/- 866A  12/6 [EF40 11/- PCL85 10/- UMB0 9/8
6BEG  5/6 10LD11 14/6 /954 3/9 EF4l 8- PCL88 10/6/URIC /8
6RGBG 15/- 10P13  B/6/955 2/3 EF42  8/9 PEN25 3/9UU8  1g/-
6BHB  6/- 10P14  9/6/036 9/. EF50-BR1/6 PEN45 8/6/0U7  8/8
6BJ6  b/0/10P1S  7/- 1825  5/6 [EF50(A) 2/6 PEN48 4/6,UUS  13/6
6BR7 8/8 12A6  2/35783  3/6 |[EF54  3/3 PL33  90/6/UYIN 11/-
8BRS  9/6/12AH8 9/- 9001  3/¢ [EF80  4/6 PL38  9/6/UY2L  ©/6
6BW6 6/9,12ATE 6/6/9002  4/9 [EF85  6/- |PL38 17/6 UYdl 6/
6BW:  5/- 12AT? 5/6/9003  5/9 [EF88  7/8 PL8L  8/30Y85 6/
8C4 2/3 12AU6 9/- ATP4  2/6 |[EF89 /9 PL82  6/6 VP4B  §/-
6C5 5/6 12AU7 6/- AZ3lL 7/6 |[EF91  3/- \PL83  6/6 VP23  2/8
6C8 1/6 19AV6 6/ AZ4l  7/- EF92  3/- |[PLs4  7/8[VP4l b6
69 11/~ 12AX7 6/6 ms 8/ |[EF183 9/ PL820 8/3 YR105 G5/6
6CD6G 1:/6 12BA6  5/-'CIC 8/- |EF184 9/8 PM84  9/8/VRI60 5/-
6CHé  6/612BE6 6/6 CCH35 13/6 EK3? 7/8 PX4  12/6|Wi6  4/9
6D2  8/3 12BH7 8/9/CL33  ¢/- |[EL32  3/9 PX25 o1 Wsl  7/8
6D3  9/6 12c8  5/6/C¥Y31 /6 (EL33  7/- PY31l  8/- X€1M 1l/-
8D6 3/-12E1 17/6.D;7  3/3 [EL34 11/6 PY32 10/- X63  8/6
6FL 4/9/12H6  1/9 DA30 11/6 [EL35  6/- PY33 11/- Xé5 11/
6F8 7/6/12]5GT 3/3 DAC32 9/9 |[EL3S 12/8 PYS0  8/8'X86 %/
6F6G  4/8/1217GT 8/- DAF91 4/6 EL41  8/- PY81 /3 X76M 1}/
8F13  4/9 12K7GT 4/6 DAF96 /3 EL42  7/9 PY88  5/p X7 21/-
6Fla  9/6/12K8  9/0'DFa3 8/9 EL8L 80 PYS3  6/9 X789  21/-
6FI5  §/6/12K8GT 9/6 DF8l  3/- ELS4  6/8 [PYS8  9/- X8iM  9/-
8F19  6/- 12Q7GT 4/8 DF98  7/3 ELS5  9/9 PY800 /- Y63 o/-
6F32  4/8/125A7 /- DF97  7/6 [EL91 38 PZ30  9/6 Z68 4/9
6F33  4/-/12567 4/6.DHé3 5/6 [EL95  6/8 |[R19  9/8 Z86 8/6
6H6  1/6 12SH7 3/6 DH78 4/6 [EM34 8/6 RL1Z 11/-
815 4/3/128J7 5/6'DK32 96 [EMS0 7/8 SP41  2/30 1oo's
615G 8/- 13SK7 4/6 DKsl 5/6 EMSI  8/6 Sl 2/-{ TYPES
615GT 4/3 12SN7GT6/0 DK92  7/- EM84  8/9(5U25 18/ NOT
618 3/6 125Q7 8/6 DK98  7/3 EMS5  9/6 SU2150 4/6
617 $76(13D3  5/6 DL33  7/6 |EN31 18/- T4l 6/9 | LISTED
6J7G  4/8/1487 14/6 DL35 /8 EY51 7/6 TDD4 8/8f S.A.E
6J7GT 7/8/19AQ5 7/3/DL63  9/- [EYSS . 7/3 Ul4 76] En@s.
6K8GT 6/- 19BGS 14/- DLI5  6/- [EYS8 9/6 U1§  7/6

Send 8d. for list
KETAIL SHOP 011,000 snipa.
350-352 FRATTON ROAD, PORTSMOUTH

MAlL ORDER ONLY DEYONIAN COURT,

PARK CRESCENT PLACE, BRIGHTON 7, SUSSEX,
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ZENERS

% TRANSISTORS %
DIODES RECTIFIERS

% VALVES
TUBES

% QUARTZ CRYSTALS
COMPONENTS

EQUIVALENTS, DIAGRAMS, DETAILS AND INFORMATION IN OUR LATEST 54-page CATALOG

TRANSISTOR PORTABLE |
SIGNAL GENERATOR |

PRICE

P.P. 276
,. A Ist class

Signal Genera-
tor covering
220 Kc/s to
200 Mc/s in 8 ranges. Radio broadcascs and
L.F.. Amateur, VHF. Shipping. TV, etc.
R.F.. I.F., A.F.,, modulated R.F. outputs.
Easy to read and use ,with full details.
Within 29, accuracy. Size 6% x 4% x 2in.
12 MONTHS' GUARANTEE
Leaflet on Request,

FIELD STRENGTH METER
Five channels cover | Mc/s to 200 Mcfs.
Fitted 200 microamp meter for CW or
RF. Indication and Earphone for AF moni-
toring. Designed for checking all types of
transmitters. Size 4 x 21 x 2}in. Complete
Ready to Use, with instructions.
6916 Post Free. ideal for 27 Mc/s.

RUN YOUR RADIO OR AMPLI-
FIER FROM MAINS
BATTERY ELIMINATORS AND
CHARGERS

1. For PP3 or equivalent 9 volt
Pocket Radio Battery, 18/6. P.P. /-,
2. For PP4, PP7, PP9, PPIO, 9 volt
Portable Radioc and Equipment
Supplies up to 300 mA. 4976. P.P. 2/-.
3. De Luxe version of No. | also
charges PP3 type batteries.
24/-, P.P. I/-.

4, Rechargeable PP3 battery. Runs as
long as 100 batteries. Completed with
charger unit, 25/-. P.P. I/-.

SILICON RECTIFIERS 500mA
100 PIV 3. 1000 PIV . lof-

200 PIV 3'6 100 PIV | amp ... 4/6
300 PIV 4’6 200 PIV 6 amp ... 1276
400 PIV 5/-

REMEMBER—AIl our transistors and
devices are 100% Ist Grade and Fully
Guaranteed. We can advise as to the
correct type ta use.
NEW TRANSISTOR, VALVE, CRYSTAL AND
RECTIFIER® CATALOGUE NOW READY.
9d. POST FREE.

METER BARGAINS
50 Microamp 2in. square MC
I mA 2in. square MC 25/-
I mA 24in. Flush Round 30!~
2¢in. Moving Coil double range Yoltmeter
centre zero. 30-0-30 and 3-0-3 volts.
Ideal for transistor tester or volrage
measurements, 1276, Post Free.
0/500 Microamp, 24in., ﬂush-mounnn;

D.C. o4
24-0-24mA, 24 ﬂush D. e,
0/40/120mA 2|n D.C.

0/15 volt M..24in. FR. A. Cr
Miniature Panel Meters
*0/SOuA (D.C.) 39’6 *0/5mA (D.C.) 2776
*0/500uA (D.C.) 32/6 *0/300V (D.C.) 27/6
*0/ImA (D.C.) 2716 Yu Meter 4276
'S Mecer 35/-. All Brand New Boxed.
* Available Clear Plastic Front or Black

Moulded. State which.

5!.

SUBSTITUTION BOXES
@ Capacitor Box. Provides 9 standard
values from 0.001 to 0.22 mid at
600 volt working, 2976.
@ Resistor Box. Provides 24 standard
values at | watt. |5 ohms to 10 n;e; 5
776,

Each box fully calibrated with insulated
leads. Invaluable for service and design.

A SELECTION FROM OUR
STOCKS
Full Details in our Latest lllustra’
ted Catalogue. 176 Post Free.

I. 2,000 ohm Head Phones 1276
4,000 ohm Head Phones 14/-
Stereo Phones 2 x 8 ohm 2716

2. Make your own printed circuits. Full
details with 3 boards 6 x 3in. etc. 1976

3, Crystal Microphones (P.P. 176 any type)
Acos 39-1 Stick Microphona 32/

Acos 40 Desk Microphone ISI-
Acos 45 Hand Microphone 25/
Lapel/Hand Microphone 15/
MC 24 Stick Microphone 25/7-
100C Stick with Stand 3976
BM3 Stick with Stand 5276

4. Transistor Megaphone £12.10.0.
5. 250 mW 4-Transistor Amplifier, built
ready to use P 4716 P.P. 116
8/6
| reduction

spindles, l4in.
141-; 3in. diam.

6. Complete Test Lead Kits

7. Miniature Vernier Dial 8 :
marked 0/100 for fin.
diam. 1276; 2in. diam.

8. 931A Photomulupller Brand new vzlth
- 0/

13. Telephone Coil for any amplifier or

Recorder, 1216, or fitted Miniature Jack
Plug, 14/-.
14. Crystal Contact Microphone for

guitars, etc., 1276,
I15. Personal Earphones: 600 ohm 1076,
1,000 ohm 1276, Crystal 876, 8/10 ohm 9/6.
Fitted leads, jack plugs and sockets.
16. 2-pole 2-way Miniature Honeywell
Micro Switches, 776
17. Transistor Baby Alarm, as previously
advertised, £5.10.0. P.P. 2/-. Also Tele-
phone Amplifier £5.10.0. P.P, 2/-,
18. 4-Transistor 2-way Intercom., €7,10.0.
2-Transistor 2-way Intercom., 8976
19. Miniature Multi-section Telescopic
Aerials: 14in. 36; 38in. 6/6; 42in. 1076;
64in. 1776,
20. Miniature 3-Press Button Switches,
6 pole 2.way and on/off §/-. P.P. 9d.
. Transistor Signal Iniector 4276. For
circui: testing and checking.
22. 8in. 15 ohm double cone HisFi Speaker,
84/,
Complete range of Speakers stocked.
23. 12-way Selector Tube GS12C (CV1740)
25/- each.
Quartz Fibre Pocket Dosimeters
0/I50R and 0/SOOR, 1276 each.

31. Crystal Microphone Inserts: 2in. 10/6;
1{in. 776; 2in. 3/6; Acos 39-1 IS/-,

32. Stereo Amplifier, 2 watts sach channcl
Brand new, 7976. P.P. 2/-.

33, Precision Geared Presec C.
46 turns from end to end o
10K ohm and 30K ohm types, 12
34. Type 38 Transmitter/Rec
valve, 7.49 Mc/s, 22/6. P.P.
without guarantee).

35. Valve Voltmater, AC/DC/Resistancs,
etc. £9.19.6. P.P. 5!-.

MINIATURE LEDEX
SWITCHES
24 volt D.C. rotating switches,
fitted actuator at each end of bank of
contacts: Uses standard switch wafers.
5 Barik or 8 Banks of Contacts 45/-,

36. STC FIS Thermistors, /-, RS3 15/-,
37. ORPI2 L DR Cell, 12/6; ORP60 Caell,
976; OCP7| Photo Trans., 2776.

38. § Track Ret:ord/Playback Tape Heads.
2K ohms impedance, 157-.

39. Personal Earphones with Jack Plug
and Socket. B/10 ohm' 6/6; 600 ohm 976;
1000 ohm 1076; Crystal 6'é.

(4
¢ <d 25. 6-Transistor speaker superhet pocket | 49 7 x 7in. Printed Circuit Panels for
'l radio ready to use. Complete with | acching, §/-, post free.
¢ DEAC RECHARGEABLE leather case, phone, etc., etc. 9976 g '_ ]
0 BATTERIES P.P. 2/-. Fully guaranteed. 41. Recording Tape..Sin. 600fc., 12/6;
¢ | @ 18volt 100mA/H 4 x lin. diameter. | | De Luxe version 5 gns. P.P. 2I-. Sin. 900ft., 157-; 7in. 1200fc, 18/6;
¢ Brand new sleeved, 30/-. 26. Bradmatic medium impedance double 7in. 1800fc., 25/-. Excellent quality.
¢ | (b) As above but ISOmA/H, 35/-, winding record/playback tape head on | 42. Garrard Mains Sinxle Player, 4-speed
¢ Bo!lh_ I!YPG’S lezis"rl SPIIIB ln:‘o any mounting plate. Complete with erase | GC8 head £5.9.6. P.P. 3
: e e SO er volt. ganch news | head. 29"‘_ PP - 43. D.C. to A.C. Conver:er 12 volts
¢ 5 ;;,6 SS“IL";'“'““" Jsack Plug ':I"d Socket, | D.C. i.e. Car Battery up to 230 volts A.C.
9. Cv288e (M2H) Liquid Sﬂmpllﬂz . Sub-Miniature Screened Plug, 1S watts. Uses 2 power transistors in
“ Geiger Tube, 370 volts. 2216. P.P. I/- 28. Standard Jack Plug, 276. Standard | special circuit. Kit 5776. P.P. 116,
10. Antex Miniature M7uns Soldermg :;reened.:alck :lug. 6. b
Iron, %in. bit, 2976, P.P. {1, . New Telephone Amplifier in moulded
Pocket Iron with Pouch, 30 watt, 220/250 | cabinets, 7976, Henr ’s Radio Ltd
volt, 1876, 30. Tuning Indicator and Battery Level y o
Solon IS5 watt Xin. bit, 22/6. P.P. I/-, | Meter. Miniature Meter (400 pA) for PADdington 1008/9
I1. Pocket Radio Booster Unit, for any Recorders, Transmitters, etc., etc., 2476, 303 EDGWARE RD., LONDON W.1
radio. Improves output and quality. o :
Size 94 x 3iin. dia., 2776, P.P. |/, ALL PARTS IN STOCK FOR Open Monday to Sat. 9-6, Thurs. | &"cloeR
Size 8 x 24in. dia., 25/-. P.P. |/, WEYMOUTH (WEYRAD) MED/
Ideal for using pocket radios in car. LONG AND MED/SHORT RE-
é IAZ. lll_?_ mV;/ 9 Ivoltl_Sub;;r’\in. 3-Transistor CEIVERS. I PLEASE TURN TO BACK
3 Amplifier. 2 1 x lin. 45/-.
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JUNE, 1963 PRACTICAL WIRELESS il

Practical Wireless BLUEPRINT
e SERVICE

]

, JALL of these blueprints are drawn full-size and although the issues containing descriptions of these
* " 'sets are now out of print, constructional details are available free with each blueprint except

4 J’for those marked thus (*).

L“-J;Send (preferably) a postal order to cover the cost of the Blueprint (stamps over 6d. unacceptable) to

K \PRACTICAL WIRELESS, Blueprint Dept., George Newnes, Ltd., Tower House, Southampton Street,

" London W.C.2.

DOUBLE-SIDED BLUEPRINTS MISCELLANEOUS

g 5
. Each blueprint in this series contains details of two The|PW 3 Sheed Aufogram | =0 N
/separate instruments or items of equipment. The PW Monophonic Electric Organ 8/-

, The PW Roadfarer * ... 5/-
®. The Strand Amplifier ... ... } * 5. The PT Band Ill TV converter 116
4 The PW Signal Generator .. The Minj-amp *... = 5l
" The Savoy VHF Tuner-... #ed % 5. The PT Olympic * e e e 76
L | The Mayfair Pre-amplifier The PT Multimeter * . 5/-
The Berkeley Loudspeaker Encl
= The Luxemb);ul?;TsuPner — * 5 SOME EARLIER DESIGNS

THE following blueprints include some pre-war

b
b
Troubadour - }

iy 716 designs and are kept in circulation for those
Everest Tuner constructors who wish to make use of old com-
K . . ponents which they may have in their spares box. The
| Thi PW Britannic Two s . 6l- majority of the components for these receivers are no
iLhe PW Mercury Six ... longer stocked by retailers.
The PW Regency sl 5. Experimenter’s Short Wave .. ... PW30a 26
The PW International Short Wave Two
Midget Short Wave Two - ... Pwiga 216
Simple S.W. One-valver .. ... Pwss 216
Pyramid One-valver ... ... Pw93 216
RECEIVERS BBC Special One-valver " .. AW3S7 276
A One-valver for America ... o AW429 216
The Tutor * ... ... .. .. .. 3 Short-Wave World Beater ... .. AW436 3/6
The Citizen * ... 5/-  Standard Four Valve S.W. ... WM383 36
unior Crystal Set .- PW94 2!- Enthusiast’s Power Amplifier ... WM387 36
'.{Dual-wave Crystal Diode ... o PW95 26 Standard Four Valve e ... WM39I 36
l‘.
Modern One-valver ... ... .. PW9% 216 fistener's 5-Watt Amplifier ... ... WM392 36
All-dry Three oo e .. PWOT 316

e ——m—m————————

odern Two-valver ... ... Pw9s 36 I QUEBY COUPON i

.C. Band-pass Three ... PW99 4l. | This coupon is available until 7th June, 1963, |

and must accompany all queries in accordance
.C. Coronet-4 - PWIOO 4l I with the notice on our “Letters to the Editor” i
- . I 4 page.
CoSies Pwio 1 PRACTICAL WIRELESS, JUNE, 1963 i
Pocket Superhet 5/- !.,.__._____.__._._._._._____..__'

on the 7th of each month by GEORGE NEWNES., LIMITED, Tower House, Southampton Street, London, W.C.2. and
n England by WATMOUGHS LIMITED. Idle. Bradford; and London. Sole Agents for Australia and New Zealand: GORDON &
(A/sfa), Ltd. South Africa and Rhodesia; CENTRAL NEWS AGENCY, LTD. East Africa; EAST AFRICAN STANDARD LTD.
ption rate including postage for one year: Inland £1.9.0. Abrcad £1.7.6 (Canada £1.5.0.). Registered at the General Post Office
for the Canadian Magazine Post.
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PLEASE NOTE OUR
NEW ADDRESS

Just 200 yds. from our old address

Henry’s Radio Ltd.

303 EDGWARE ROAD, LONDON W2
PADdington 1008/9

Open Monday to Sat. 9-6. Thurs, | o’¢lock

NEW SUMMER CATALOGUE
54 PAGES 10§ x 7} in.
Fully detailed and illustrated 176 post free

“GAPRI” POCKET-6
& TRANS|STOR SUPERHET

Size only
44 x 23 x I{-m

REALLY
POCKET
SIZE !

The most
compact 6-
transistor and
diode radio
with speaker
available to the
home constructor. Features the latest in
miniature components and circuitry.
Supplied with Mullard transistors and
two-tone moulded cabinets in red/white
or blue/white with gold fittings. All
components are supplied in packets and
clearly identified. A printed circuit is
used with fully illustrated building in-

structions. Push-pull output coupled with '

a sensitive and selective Circuit make the
“*CAPRY" hard to beat. Fitted Earphone’
Record Socket. Full tuning on medium
waves with long wave Ligh:.

Illustrated leaflet on request.

POCKET
TOTAL £5. i9.6 | 3-Transistor Plus 2 Diodes. Small- ‘ RADIO
COST P.P. 2. est radio to build yourself. | Diagrams Free.
L4 Slip it into your Pocket & | Printed 3curuiu. ifull :unmgo Size 54 x 3 x |}in.
ONLY x 2 x }in. ~ Over 5-Transistor, plus
e e R R U
Order Now! New design 7-transistor TOTAL 49,6 l LI 79 ,6
amplifier and pre-amplifier. Separate COST P.P. 116 | P.P. 2.

trebll, volume and bass controls.

Small |

] THE “CONTESSA™

v COMBINED PORTABLE AND
| CAR RADIO W
AMAZING SENSITIVITY AND SELEC-
TIVITY ON MEDIUM AND LONG
WAVEBANDS
Y The easiest Superhet Radio to build on
the market. Features clearly - marked
printed circuit and packaged components
with full illustrated building instructions.
Full tuning of medium and long wave
bands with unbeatable sensitivity and
| selectivity. Excellent tone and volume
with over 600mW push-pull output.
Y Clearly marked horizontal station
dial with slow motion tuning. Two colour
Blue or Beige cabinets with Gold handles,
grilles and fittings. Size 10§ x 7§ x 33in.,
includes car aerial socket, recordmg
sockets.
% 6 Mullard Transistors and 2 Diodes.
Guaranteed the Best Obtainable

Fully Detailed and

TOTAL COST
OF ALL PARTS

£9.19.6

P.P. 316

@ Attractive Appearance—Reliable Design—Quality Performance @
UNBEATABLE FOR QUALITY AND VALUE

llustrated Leaflec on

request.

“MINIRANGER”

“QUINTET"”

| Brand New — Fully Guaranteed

8
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size 5§ % 24 x 2in. Excellent quality. | BOTH MODELS AS PREVIOUSLY ADYERTISED
€5.10. 0. P.P. 2/- Mains Unit 50/- extra ' @ ALLPARTS SOLDSEPARATELY BOOKLETS FREE ON REQUEST [ ] a1
? i
2 WATT 4 TRANSISTOR | BATTERY RECORD PLAYERS | ORDER Nowz I
AMPLIFIER| % @ cry vor_Gurar f
rrar
® Improved turntable with crystal 10 WATT TRANS|STOR yz
2 - pick-up. Plays 45 r.p.m. = ‘5‘
Yensop Idzal for amplifier on left. HI-FI AMPLIFIER . : b
1§ watt peak 55/-. P.P. (As per W/W Nov. 1961) 3 i
outpEL @ Suitable cabinet for 6 Transistors and Rectifier built on w0 § ﬁ
+ 3dB 70c/s amplifier  and  player, printed circuit 4 x 24 inches. Power §
to 12 kefs. 1776. P.P. 21-. t'&.)nsn;tors bolted to heat plaz%Sensum% o4
i 33 &

4 Output to 3 waz':; 1or"5“:>hm speKaz:;“or 4u:l‘:|‘:t(_s for :
Built and Kit of | ohmspeaker @ G.C. 9 volt 45 r.p.m. and | §5 ghm. Operates from 20 to 30 volts &
Tested Parts 33r.p.m. Player, 9976.P.P.2!-. | p C

9 volt oper- a% I 6 PR :
5914 or 5216 | *<* ® BSR. 9 volt 4Speed “Hi-Grade” | £5.19. Mains unit 95/- extra. I -
P. 116 P.P. 116 Details on | Turntable with turn-over Crystal Pick-up. Detailed book iree. H
. e request. £6.5.0.P.P. 26, M | @ Use 2 for Stereo! y
2o
MULTI-METERS | T7|hiiér§?33.?v PT34. 1000€}/V. TPSS. 20,0000/V. :
onolgogso,soo/looo v. AC. O/w/solzso/soonooo v. AC, 0/l0/50/250/500/|000v :
and D.C.
0/5000.A/10/250 mA. D.C. 0/|/|09/soo mA.D.C. 0 50uA/0/5’50/500 mA. D.C. ¢
0/10k/1000k/| meg. etc., ectc. | O/100k etc. °I|0Kl|00k/| meg./10  mez. &
Size 5 x 31 x l4in. Size 33} x 2§ x l{in. etc. v e
q Size 5} x 34 x 1in. -
A P.p. it6. | 45]. P.P. It6. 9. . 116, 41
Ti-2. 20,0000/V. i
O/SC/25/2501500/2 500 v. AC/ | 500. 30,0000Q/V. A;L METERS SUPPLIED 3 A
Gian o ma. .| gy s, | |SSUELETEWITH AT
/6 meg. etc. »
Size 44 x 3% x Hin. OISOu.A’S/SO/SOO A o 12 AE";D LNST"UCT'ONS-
] 5 gns. PP, It6. | ™ S ATEST CATA.
060k /6 meg./60 meg. etc. | JLOGUE FOR FULL
‘PLEASE TURN PAGE | TEIO. 10,0000/V as above. | Size 64 x 43 x 24in. | |DETAILS.
’ 89/6 re ite. | £8.19.6 PP, 2.,
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