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RADIO & TV TABLES 
" NEWSTEAD " (as illustrated). 
This contemporary " Slimline " T.V. 
Table is finished in highly polished 
walnut veneer. Measures 19" x 13" 
x 20" high. 

Price L3 . 7 . 6 (inc. P.T.) 
"CHATSWORTH." Finished in 
highly polished walnut veneer. 
Measures 19" x 14" x 21 " high. 

Price E4.0 .0 (inc. P.T.) " W E L B E C K" (as illustrated) 
measures 20" x 20" x 20" and is fitted 
with self- adjusting gliders. 

Price E3 . 15 . 0 (inc. P.T.) 
"SHERWOOD" will accommodate 
the largest television receivers : 
measures 23" high x 25" wide x 22" 
deep. Price L5 . 5 . 0 (inc. P.T.) 
"SENIOR," of ample dimensions 
(18" x 24" x 25" high). 

Price L4. 18.9 (inc. P.T.) 
All are supplied packed flat ready for 
instant assembly and with the exception 
of the Welbeck and the Chatsworth 
have easy running 2" castors. 

PRACTICAL WIRELESS 

Tlie symbol 
of extra 

High Quality 

February, 1960 

teirtorian 
EXTENSION SPEAKERS 

These well designed speakers demonstrate the 
traditional Whiteley quality at really competitive 
prices. This range of extension speakers has 
finger -tip volume control, is superbly finished in 
polished walnut veneer and provides excellent 
reproduction. 
WHITELEY ELECTRICAL RADIO CO. LTD. 

MANSFIELD - NOTTS 

WITH THE 
EXCLUSIVE 

FINGER -TIP 
VOLUME 

CONTROLS 
'BUDE' 60,'- 

'BEDFORD' 72/- 

'BRISTOL' 86/6 

Prices include P.T 

For Safety's Sake 
use 

AVO Prodclips 

Pat. No. 748811 

.. with Trigger- Action Spring- Loaded Clips 

PRESS TRIGGER TO OPEN 

RELEASE TO GRIP 

Safety first every time with 
loaded AVO Prodclips. 
Cleverly designed for use as insulated prods, 
they are invaluable for reaching and holding 
test points which are difficult of access. 

these patented 

/ADCOLP\ 
(Regd. Trade Mark) 

SOLDERING EQUIPMENT 
THE INSTRUMENTS CREATED 
FOR THE DISCRIMINATING 

USER. 

British & Foreign Pats., Regd. 
Designs, etc. 

ILLUSTRATED 
Protective Shield 

(Cat. No. 68) 
Instrument " Bit 

(Cat. No. 70) 
The ideal combina- 
tion for transistor 
and other intricate 

work. 

spring- Apply direct for catalogues :- 
ADCOLA PRODUCTS LTD., 

GAUDEN RD., 
CLAPHAM HIGH ST., 

LONDON, S.W.4. 

Post Free 

IS /'" 
per pair. 

AVOCET HOUSE, 
92 -96 VAUXHALL BRIDGE ROAD, LONDON, S.W.I. 

VlCrorio 3404 (12 lines) 
A MEMBER OF THE METAL INlll'v1 RIES u1 :01 :1' I,c uui1'v 

Telephones 
MACaulay 4272 and 3101 
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February, 1960 PRACTICAL WIRELESS 809 

Tel : Mitcham 6201 

Open Daily to Callers ì J All Valves Brand New 
and Fully Guaranteed 

211, STREATHAM ROAD, MITCHAM, SURREY 

Special 24 Hour Express Mail Order Service. 

OZ4 5/9 6CH6 I2/- 0C2 27/10, 30P16 10/- B719 9/6 ECH81 9/- HL23 12/6 PCF80 10/6 U147 7/- 
A5 6/- 6E5GT 10/- OFI 26/2 30PL1 15/. CBLI 17/6 ECH35 9/- HL23DD PCF82 11/6 U153 9j- 
A7 14/6 6F1 15/6 OF3 17/6 32 13/6 C11131 21/- ECL80 9J- 10/6 PCF83 12/6 0191 20/- 
05 14/- 6F6 6/9 OF9 12/6 35M 10/6 CCH35 14/6 ECH82 12/6 HL4I 12/6 PENA4 17/6 U251 17/6 
D6 10/- 6F7 15/. OLD3 12/6 35L6GT 15/. CL4 12/6 EF9 21/- HL4IDD PENB4 17/6 U281 20/- 
H5 10/6 6F12 5/- OLD II 15/- 35W4 8/- CL33 18/6 EF22 17/6 13/6 PEN4DD U282 22/- 
L4 6/- 6F13 17/6 OP13 21/- 35Z3 10/- CYI I5/9 EF36 7/6 HL42DD 22/6 U30I 22/6 
LN5 4/6 6F14 17/6 0P14 20/- 35Z4 7/6 CY3I 15/9 EF37 8/6 13/6 PL33 18/6 U329 17/6 
N5 10/6 6F15 14/9 103 17/6 35Z5 9/6 D41 12/6 EF37A 8/6 HY90 8/- PL38 23/9 U339 19/- 
R5 9/- 6F17 12/- I 0 17/6 40SUA 15/- D42 12/6 EF39 5/- 1 W4/35010/- PL81 14/9 U403 11/6 
54 8/6 6F33 5/6 2A6 6/6 41STH 23/6 D63 3/6 EF40 15/- IW4/500 10/- PL82 8/- U404 10/- 
55 9/- 6H6 2/6 2AH8 10/- 42 15/- D77 6/- EF41 9/3 KBC32 9/6 PL83 10/6 U801 29/- 
T4 5/6 6J5GT 4/6 2AT6 9/- 43 15/- D152 6/- EF42 10/6 KF35 8/6 PL820 21/- U4020 15/6 
U5 10/- 616 7/6 2AT7 8/- SOCS I5/- DAC32 10/6 EF80 7/- KL32 10/6 PM2A 12/6 UABC80 8/- 

2D21 8/6 6J7GT 9/6 2AU7 9/- 50CD6G DAF91 7/6 EF85 7/- KLL32 11/6 PM2HL 14/- UAF42 9/6 
2X2 5/- 6K7GT 10/6 2AX7 9/6 21/- DF33 10/6 EF86 II/- KL35 9/6 PM22A 13/6 UB41 9/- 
3A5 12/6 6K8GT 12/6 2BA6 9/- 50L6GT 9/- DF91 5,/- EF89 10/- KT2 7/6 PM24M 21/6 UBC41 9/6 
3D6 14/6 6K25 19/6 28E6 9/6 61BT 17/6 DF92 7/- EF91 5/- KT32 10/- PM202 16/- UBF80 9/6 
3Q4 8/- 6L1 15/6 2EJ 17/6 6ISPT 17/6 DF96 9/6 EF92 5/- KT33C 10/- PY3I 16/6 UBF89 8/6 
3Q5 10/6 6L6 7/6 2J7GT 9/6 62BT 17/6 DF97 9/6 EF93 7/6 KT36 28/6 PY32 15/6 UCC85 10/- 
354 8/- 6L18 12/6 2K7GT 75 12/6 DH63 10/- EF9S 15/. KT41 22/6 PY80 8/- UCH42 9/- 
3V4 9/- 6L19 21/- 8/6 77 12/6 DH76 7/6 EL31 12/6 KT44 13/6 PY81 7/6 UCHBI 9/- 
SR4GT 9/- 6L34 10/- 2K8GT 12/6 78 12/6 DH77 8/3 EL32 5/- KT55 22/6 PY82 8/- UCL82 12/6 
5U4G 7/- 6/30L2 10/- 2Q7GT 8/6 80 10/- DH 107 13/6 E133 18/6 KT61 18/6 PY83 8/6 UCL83 23/6 
5V4 , 9/6 6LD3 9/6 2SA7 8/- 85A2 . 12/6 DH719 7/6 EL35 12/6 KT63 8/6 PZ30 18/6 UF41 9/- 
5Y3GT 8/6 6LD20 15/6 25C7 81- 150B2 12/6 DK9I 9/- EL37 18/6 KT66 17/6 QP25 14/6. UF42 11/6 
5Z3 10/- 6N7GT 7/6 25G7 8/6 15083 15/. DK92 9/6 EL38 23/9 KT71 9/- QP230 17/6 UF80 9/- 
SZ4G 10/- 6M1 10/6 2SH7 8/- 185BT 32/- ID K96 IO/- EL41 10/6 KT74 12/6 QP2I 12/6 UF85 9/- 
6A7 18/6 6M2 10/6 2517 8/- 303 7/6 DL33 9/- EL42 10/- KT76 12/6 RIO 21/- UF89 8/- 
6A8 10/- 6P1 17/6 2SK7 8/- 304 7/6 DL35 12/6 ELBI 14/9 KT101 25/- R19 19/6 UL41 9/- 
6A88 12/6 6P25 19/6 25Q7 11/6 305 7/6 DL92 8/6 EL84 7/- KTW6I 7/6 SD6 8/6 UL44 24/6 
6A18 9/6 6P28 26/- 2SN7 17/6 328 7/6 DL94 9/- EL85 10/6 KTW62 7/6 SP4 14/6 UL46 21/- 
6AK5 8/- 6Q7GT 10/6 2Z3 15/- 329 7/6 DL96 9/6 EL90 8/6 KTW63 7/6 SP4I 3/6 UL84 9/6 
6AK8 7/6 6SA7GT 7/6 3D3 12/6 807 7/6 EMI) 2/- EL9I 5/- KTZ4I 8/- SP42 12/6 UU6 20/11 
6AL5 6/- 6SG7 7/6 4H7 12/6 955 4/- EABC80 7/6 EM80 10,/- KTZ63 10/- SP6I 3/6 UU7 15/- 
6AM5 5/- 6SH7 6/6 4R7 12/6 5763 7/6 EAC91 7/6 EM81 10/- L63 4l9 T41 22/6 UU8 26/- 
6AM6 5/6 6517 5/6 4S7 21/- 9002 7/6 EAF42 10/- EYBI 10/6 LN309 15/- T0D4 17/6 UY21 15/6 
6AN5 7/6 6SK7 7/6 5A2 17!6 9003 7/6 EB41 7/6 EY84 10/6 LZ319 12/6 TDDI3C UY41 7/6 
6AQ5 8/3 6SL7GT 6/6 5D2 23/9 AC4/PEN EB91 5/- EY86 9/6 MH4 8/6 17/6 UY85 7/6 
6AQ8 9/3 6SN7GT 5/6 9AQ5 10/6 25/- EBC4I 9/6 EY91 9/- MHD4 17/6 TH41 23/9 VP2B 17/6 
6AT6 8/3 6U4GT 1116 9BG6G24/4 ACS/PEN EBF80 9/6 EZ35 7/- MHL4 10/- TP22 17/6 VP4B 17/6 
6AU6 10/- 6U5 7/6 20DI 12/6 22/6 EBF89 9/- EZ40 7/6 MKT4 (5/7) TP25 17/6 W 17 8/6 
687 10/- 6U7 7/6 20D2 23/- AC6 21/- EBL21 22/- EZ4I 7/6 17/6 U14 15/9 W76 7/- 
688 4/- 6V6G 5/- 20F2 26/6 ACTP 32/- EBL31 21/6 EZ80 7/6 MS4B 17/6 U16 10/- W77 5/- 
68A6 7/6 6V6GT 8/- 20L1 26/6 ACHL 12/6 EC90 9/6 EZBI 7/6 MSP4 17/6 U 18/20 10/- W142 9/- 
6BE6 7/6 6X4 5/- 20P1 26/- AC/PEN EC91 9/6 EZ90 7/6 MU14 9/- U22 10/- W719 7/6 
66G6G 21/- 6X5GT 5/6 20P3 23/- 17'6 ECC31 10/- FC2 2I/- MX40 17/6 U24 29/6 W727 7/6 
63)6 7/6 787 8/- 20P4 16/- ACTH 134/9 ECC32 10/- FC13 17/6 N18 8/- U25 16/6 X18 11/6 
6BR7 15/- 7C5 8/- 20P5 22/6 ACVPI 17/6 ECC33 8/- FCI3C 21/- NI9 8/- U26 12/6 X61M 2I/- 
6BW6 8/6 7C6 8/- 25L6GT 9/6 ACVP2 17/6 ECC34 15/- FW4/500 N37 18/6 U31 9/6 X65 23/9 
6BW7 6/6 7D5 15/- 25Y5 10/- AC2/PEN ECC35 8/6 10/- N78 17/6 U33 21/- X66 21/- 
66X6 7/- 7D6 15/- 25Z4 9/6 21/- ECC40 21/- FW4/800 N108 !8/- U35 21/- X78 21/- 
6BY7 7/6 7D8 15/- 25Z5 9/6 AC2/ ECC81 8/- 10/- N142 9/6 U37 25/- X79 21/- 
6C4 6/6 7H7 8/- 25Z6 10/6 PENDD 21/- ECC82 9/6 GZ30 10/6 N147 18/6 U45 21/- Y61 10/6 
6C5GT 8/- 7K7 10/6 27SU 17/6 AZI 15/6 ECC83 9/6 GZ32 11/6 NI50 10/- U47 21/- Y63 9/- 
6C6 6/6 7Q7 11/6 30 13/6 AZ31 10/6 ECC84 9/6 GZ34 13/6 N153 11/6 U50 8/6 Z21 12/6 
6C9 12/6 7R7 12/- 30C1 12/6 B36 21/- ECC85 11/6 6 

Z66 6C10 12/6 7S7 10/6 30F5 II/6 B65 8/6 ECC9I 56 I-163 9%6 N329 U52 7/- 
19%6 

6CD6G 27/6 7Y4 7/6 30FLI 10/6 B152 8/6 ECF80 12/6 HBC90 9/6 N727 7/6 U76 7/6 Z77 5/- 
6D1 8/- 803 5/6 30L1 11/6 8309 9/6 ECF82 12/6 HL92 6/6 N729 8/- U78 7/- Z152 8/6 
6D2 5/- 9BW6 14/9 30P4 22/- B329 9/6 ECH2I 22/- HLI33DD P2 I0/- U142 8/- Z719 7/6 
6D3 I5/- IOC! 18/- 30PI2 11/6 B339 9/6 ECH42 10/- 10/- PCC84 9/6 U145 15/- ZDIS2 9/6 

METAL RECTIFIERS CATHODE RAY TU3ES 
RMI 6/- IBRA I-I-B-I 4/6 I6RE 2-1-8-1 8/6 
RM2 8/- IBRA I-I-16-1 6/6 IBRA 1-2-8-I 1I/- Type 43/69 E10.0.0 

RM3 9/- 16RC 1-I-16-1 8/6 14A86 17/- 
RM4 16/6 140A 1-2-8-2 18/- 14A97 23/6 Type 36/44 E8.10.0 

RM5 22/- I4RA 1-2-8-3 21/- 14A100 24'- 

TERMS OF BUSINESS C.W.O. or C.O.D. OBSOLETE VALVES A SPECIALITY 

2'9 PACKING CHARGE ON ALL C.O.D. QUOTATIONS GIVEN ON ANY TYPE 

ORDERS. POSTAGE 3d. PER VALVE. NOT LISTED. 

" 
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8:0 PRACTICAL WIRELESS February, 1960 

Training in Radio 
and Television Servicing 

The Pembridge College of Electronics provides a full -time One Year course in the 
basic principles of Radio and Television for prospective servicing engineers. It is 

also suitable for those wishing to become proficient in the maintenance of all types 

of industrial electronic equipment. 
The next course commences on 26th April, 196o and enrolments are now being 
accepted. The following course will commence on 6th September, 196o. 

HOME -STUDY COURSES AND KITS -OF -PARTS 
We are the only organisation with a full -time technical staff, backed by laboratories, 

offering these courses and kits. 

Kits -of -Parts 
r. z0000 ohms 'volt Multimeter for Kit 
Assembly. 

These kits provide a unique opportunity to 
construct a first -class instrument at a reason- 
able price. Our instructions place success well 
within the capabilities of the average 
constructor. 

Simple tools only required, no calibration 
necessary. 

£7.to.od. cash with order. Postage and 
packing 3!- (U.K. only). 

z. Transistor Receiver. 

A six -transistor superhet radio receiver of high 
sensitivity and excellent reproduction is 
available with full constructional details. This 
receiver is a current model from a well -known 
manufacturer. 

Other kits available in the near future. 

All our kits are provided by manufacturers 
who are leaders in their field. The parts are 
drawn directly from their stocks for their 
current models. 

Home -Study Courses 
Available now- 
a. Course for Intermediate examinations of 
the new City and Guilds' Telecommunication 
Technicians' Course. (New Scheme) 
b. " Transistors for the Radio Servicing 
Engineer ", including assembly and testing of 
á six- transistor receiver. 
c. " Basic Electricity and Magnetism ", in- 
cluding Multimeter assembly kit -of -parts and 
basic experiments and measurements. 
d. " Basic Mathematics and Mechanics for 
Radio ". 
In preparation - 
a. Course leading to City and Guilds' Final 
Certificate. 
b. " Elements of Radio Servicing " with con -. 
structional kit. 
c. Advanced Radio Servicing. 

d. Basic Television. 
Our courses are prepared by lecturers whose 
daily work is to teach Radio, Television and 
Telecommunications at all levels to full -time 
and part-time students. They have an intimate 
knowledge of student problems and require- 
ments beyond that found in ordinary corre- 
spondence course work. 

For our Prospectus on the One Year course, admission forms and details of our activities, write to: 
The Principal, P.ro, 

THE PEMBRIDGE COLLEGE OF ELECTRONICS 
34A, Hereford Road, London, W.z. BAYswater 9117 

rue 
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February, 1960 PRACTICAL WIRELESS 811 

`füelity" JIe'f 
PE EQUIPMENT 

A SELECTION OF 
HIGH FIDELITY 
PORTABLE TAPE 
PREAMPLIFIERS 
Adds " Hi -Fi " TAPE RECORDING 
TO YOUR EXISTING AUDIO 
INSTALLATION 

IN ALL MODELS WE 
INCORPORATE THE 

TYPE rr C " 
PREAMPLIFIER 

AND OFFER IT COMPLETE 
IN CASE WITH ... 

YOU CAN BUILD 

A COMPLETE 

TAPE RECORDER 

£36.0.0 

(a) The new COLLARD " STUDIO " 3 Speed Deck £36.10.0 
H.P. Deposit. £7.8.0. 12 months £2.13.8. (b) The ec1COLLARO Mk. IV " Transcriptor " 3 Speed `1.10.0 
H.P. Deposit. £8.8.0. 12 months £3.0.11. £43.110 (c) The New TRUVOX Mk. VI. Tape Deck. 

(d) The BRENELL Mk. V 3 Spe0ed Deccknths 
23.3.10 £51 .1 0.0 

(e) The WEAItITE MODEL 4A. Tape 
months 1.0.0 

Deposit, 212.4.0. 12 months 24.9.5. 
STERN'S MULLARD TYPE "C" 
TAPE PREAMPLIFIER -ERASE UNIT 

INCORPORATING THE NEW FERROXCUBE POT CORE PUSH - 
PULL OSCILLATOR and 3 -SPEED TREBLE EQUALISATION 
by means of the latest FERROXCUBE POT CORE INDUCTOR. 
PRICES...... INCLUDING SEPARATE SMALL POWER SUPPLY 
OF PARTS 

KM' £14.0 . o 
ASSEMBLED 

TED £17 0 0 
Dep. 23.8.0 and 12 of 21.4.11. 
ALSO AVAILABLE EXCLUD- 
ING POWER SUPPLY UNIT 
FOR 211.15.0 and 214.10.0. respectively. 
WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO 
BE USED. We present this " Hi -Fi " Preamplifier strictly to 
Mullard's specification incorporating ONLY NEW HIGH -GRADE 
COMPONENTS and the SPECIFIED NEW MULLARD VALVES. It 
comprises a COMPLETELY SELF -CONTAINED UNIT, neatly 
finished in Hammered Gold with a very attractively engraved 
PERSPEX FRONT PANEL. 

FOR PERMANENT HIGH QUALITY 
INSTALLATIONS WE ALSO OFFER (excluding case) 
(a) The COLLARD " STUDIO " TAPE DECK and our 

UnilaAssembled and 
PREAMPLIFIER .and Power £32.10.0 

H.P. Deposit 28.10.0. and 12 months 22.7.8. 
(b) As above but TYPE " C " PREAMPLIFIER sup- £29.0.0 plied as complete KIT OF PARTS 
(c) The COLLARD Mk. IV TAPE DECK and the 

MULLARD TYPE " C " PREAMPLIFIER & £35.0.0 
Power Unit assembled, tested 

H.P. Deposit £7 and 12 months 22.11.4 

(d) As (e) 
but Type " C " as COMPLETE KIT OF `£32.0.0 

(e) The , TRUVOX( Mk. VI DECK land the assembled £40.0.0 
Type " C " Preamplifier and Power Unit 

H.P. Deposit 28.0.0. and 12 months £2 18.3 
(f) s PARS bo e but Type " C " as complete KIT OF £36.10.0 
(g) The BRENELL Mk. V DECK and the assembled ÿ`46.0.0 

Type " C " PREAMPLIFIER and POWER UNIT 
H.P. Deposit £9.4.0. and 12 months 23.7.8 ÿ`43.0.O (h) As (g) but Type ". C " as complete KIT OF PARTS 

(i) assembled and tested 
DECK with TYPE " C " `£56.O.0 

H.P. Deposit, 211.4.0 and 12 months 24.2.1. 
(Carriage and Insurance on above quotes 10 /- extra.) 

PLEASE ENCLOSE S.A.E. WITH ALL CORRESPONDENCE. 

STERN RADIO LTD. 
109 & 115 FLEET ST., LONDON, E.C.4 

Telephone: FLEET STREET 5812,3 4 

for 
H.P. TERMS Deposit 27.4.0. 

12 months 22.12.10. 
FOR THIS WE SUPPLY: 

PAT 
* TOBUILD 

K 
THE F HF/TR3 

TAPE AMPLIFIER. 

* "STTUDIO" TAPE DECK. 

* PORTABLE 
(as illustrated). CARRYING * ROLAICELESTION loin. a 

61n. P.M. LOUDSPEAKER. 

* CRYSTAL MICRO- 
PHONE. 1,2t. SPOOL 
TAPE. For those who prefer 

1 another type of TAPE DECK 
we will supply precisely as 

above -but IN PLACE of the COLLARO 
" STUDIO " DECK-WE INCLUDE 

(a) The Mk. IV COLLARO " TRANSCRIPTOR " 
DECK 

H.P. Deposit 28.0.0 and 12 months 22.18.2. 
(£1 extra if we are required to wire up the 
Transcriptor Switch Banks.) £45.0.0 (b) The New TRUVOX Mk. IV DECK 
H.P. Deposit £9.0.0. and 12 months £3.6.0. 

(Carriage and Insurance on all above is 12/6 extra.) 
For Constructors with their own Cabinet WE OFFER : 

(a) COMPLETE KIT to build the HF /TRA Amplifier. £28.0.0 together with the COLLABO "STUDIO" DECK 

(b) and TESTÉ 
with HF /TR3 supplied ASSEMBLED `1.10.0 

H.P. Deposit £8.6.0. and 12 months 22.6.0. 
(c) COMPLETE KIT to build the HF /TR3, together 

with the Mk. IV COLLARO "TRANSCRIPTOR" £30.15.0 TAPE DECK 
(21 extra if we are required to wire up Deck 

Switch Banks.) 
(d) As above but HF /TR3 supplied ASSEMBLED and £34.10.0 TESTED 

(21 extra if we are to wire up Deck Switch Banks ) 

(e) COMPLETE KIT to build the HF /TR3, together £36.0.0 with the NEW TRUVOX Mk. VI TAPE DECK 

£39.15.0 

(f) AESTÉD 
but HF /TR3 supplied ASSEMBLED and £39.10.0 

H.P. Deposit £7.18.0.and 12 months 22.17.11. 
(g) COMPLETE KIT to build the HF /TR3 AMPLI- £41.10.0 FIER with the BRENELL Mk. V TAPE DECK 

(h) AESTÉD 
but HF /TR3 supplied ASSEMBLED and `ÿ45.0.0 

H.P. Deposit 29.0.0. and 12 months £3.6.0. 
Carriage and Insurance on each above is 10 /- extra. 
Attractive PORTABLE CASE is available to accommodate the 
TRUVOX or COLLABO TAPE DECKS and we offer it, together with 
ROLA /CELESTION loin. x6in. LOUDSPEAKER -ACOS CRYSTAL 
MICROPHONE -and 1,200 ft. SPOOL E.M.I. TAPE -ALL FOR 

29.0.0. Carriage and Insurance 5'- extra. 
WE HAVE THE NEW 2 SPEED TWIN TRACK 
TRUVOX Mk VI TAPE DECK IN STOCK £26.5.0 

DEPOSIT : £5.5.0 and 12 MONTHS : 21.18.6 

THE MODEL HF /TR3 TAPE AMPLIFIER 
INCORPORATING 
3 -SPEED TREBLE EQUALI- 
SATION by means of the 
latest FERROXCUBE POT 
CORE INDUCTOR. 
PRICE for COMPLETE 
KIT OF £12.15.0 PARTS 
PRICE FULLY ASSEM- 
BLED & 
TESTED £16.10.0 
HIRE PURCHASE. Deposit 23.6.6 and 12 monthly payments of 
21.4.2. A very high -quality Amplifier based on the very successful 
TYPE "A" design completed in the MULLARD LABORATORIES. 
ONLY NEW HIGH -GRADE COMPONENTS are incorporated includ- 
ing MULLARD VALVES and a GILSON OUTPUT TRANSFORMER 

. other features are -Magic Eye Recording hand indicator - 
Effective Tone Control- Monitoring and Extension Speaker Sockets -Has own Power Supply and can be used as independent 
Amplifier for direct reproduction of Gram Records or from Radio 
Tuner. Overall size llin. x Gin. x 6ín. Can be supplied for use with Truvox -Collaro- Lane -Brenell or Motok Decks. Please specify which. Send S.A.E. for leaflet or 2/6 for complete Assembly Manual. 
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812 PRACTICAL WIRELESS February, 1960, 

Designed by MULLARD- presented by STERNS strictly to 
COMPLETE KIT OF PARTS - 

For use with the MUL- 
LARD 2 -stage pre- ampli- 
fier (described below) with 
which an undistorted power 
output of up to 10 watts is 
obtained. This combina- 
tion is thoroughly recom- 
mended to Hi -Fi " en- 

thusiasts who contemplate a versatile and very high 
quality home installation. We supply SPECIFIED 
COMPONENTS AND NEW MULLARD VALVES. 
including PARMEKO MAINS TRANSFORMER 
(which has extra Power available to drive Radio 
Tuner) and the choice of the latest Ultra -Linear 
PARMEKO or the PARTRIDGE Output Transformer. 
PRICE COMPLETE KIT (PARMEKO £10.0.0 Alternatively we supply ASSEMBLED 
Output Trans) and TESTED, 211,10.0. 
ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER, 21. 6.0 EXTRA. 

MULLARD 
"5-10" MAIN 

AMPLIFIER 

MULLARD'S PRE- AMPLIFIER 
TONE CONTROL UNIT 

Employing two EF86 valves, and designed to 
operate with the MULLARD 3-3 and 5 -10 MAIN AMPLIFIERS, 
but also perfectly suitable for other makes. 
PRICE, 

KIT F PARTS. £6.6.0 ASSEMBLED AND TESTED £8.0.0 (Carriage & I5 
/- extra.) 

Our kit is strictly to MULLARD'S SPECIFICATION and incorporates : 

Equalisation for the latest R.I.A.A. characteristics. 
Input for CrYStgl Pick -ups, and variable reluctance magnetic types. 
Input. (a) Direct from High Imp. Tape Head. (b) From a Tape Amplifier or Pre -amplifier. 
Sensitive Microphone Channel. 
Wide range BASS and TREBLE Controls. 

COMPLETE MULLARD 5 -10 

The popular and very success- 
ful complete "5-10" incorpor- 
ating Control Unit providing 
up to 10 watts high quality 
reproduction. Input channels 
for high output pick -ups and 
all'modern Radio Tuning Units 
only Specified Components and 
new MULLARD VALVES are supplied, including PARMEKO 
1IAINS TRANSFORMER and choice of the latest PARMEKO or 
lARTR IDLE ULTRA- Linear Output Transformers. £11.10.0 

Adequate power available to drive Radio Tuner. 
£13.10.0 Alternatively we supply ASSEMBLED and TESTED 

HIRE PURCHASE (Assembled Amp. only) DEPOSIT : £2.14.0. 
12 . MONTHS : 19/10. 
ABOVE incorporating PARTRIDGE OUTPUT TRANS., £1.6.0 extra. 

-SPECIAL PRICE - 
REDUCTIONS 

(a) The COMPLETE KIT OF PARTS 
to build the .. 540 " MAIN AMPLI- 
FIER and the 2-STAGE .PRE 
AMPLIFIER -CON- £15.15.0 TROL UNIT ... 
(b) The " 5.10 " and the 2- STAGE 
PRE - AMPLIFIER b o th 
ASSEMBLED and £18.18.0 
II.P.: DEPOSIT £3.18.0 and 12 
Monthly Payments of £1.7.8. When 
ordering include an extra 7/6 tO cover 
Carriage and Insurance. 
PRICES FOR THE " 5 -10 " ARE 
SUBJECT TO £1.0.0- EXTRA IF 
THE PARTRIDGE TRANSFOR- 
MER IS REQUIRED. 
Similar price reductions apply when 
the Dual Channel Pre -Amplifier is p cchaed together with a Main 

EXAMPLE : Tne Dual Channel 
and Dual Channel Pre- £255.0.0 Amplifier for 
Or as KIT OF PARTS 
for ... ... £21.18.0 

COMPLETE MULLARD 3 -3 

THE IDEAL AMPLIFIER FOR 
A SMALL HIGH QUALITY 

INSTALLATION 
COMPLETE KIT OF £7.10.0 PARTS 
Alternatively supplied. .ASSEM- 
BLED and FULLY £8.19.6 TESTED 

(plus 6'6 coverage and insurance) H.P. Terms: 
Deposit £2.0.0 and I Months at £1.0:0. De- 

veloped from the very popular 3 -valve 3 -watt design. Complete 
to MULLARD'S SPECIFICATION including Mullard valves and 
a PARMEKO OUTPUT TRANSFORMER. - 

Only new HIGH GRADE Specified Components 
and MULLARD VALVES are supplied. 

MULLARD - STERN STEREO DESIGNS 
DUAL "3 -3" 

MAIN AMPLIFIER 
Comprises two" 3 -3" MAIN AMP - 
LIFIERS (described above) on one 
chassis and is designed to operate with 
our DUAL CHANNEL PRE -AMP- 
LIFIER for both STEREOPHONIC 
or MONAURAL operation. 
PRICE: COMPLETE KIT OF £10.0.0, PARTS 
Alternatively ASSEMBLED LED £11.15.01 months at 17 /4.sí It22-7-0 tput 

watts (sp a t A MPLII IERprov provides very acceptable STEREO installation. 

COMPLETE 
STEREO AMPLIFIER 

A thoroughly recommended design 
that very effectively meets the many 
requesytts for a low- priced but good 

STEREOPHONICL AMPLIFIER. 
PRICE : COMPLETE KIT £8.10.0 OF PARTS 
ALTERNATIVELY ASS- £10.10.0 EMBLED AND TESTED 
Two MULLARD ECL82 Triode Pentode Valves are incorporated in 
the design they form a " CLASS A " single -ended output stage in each 
channel. The input sensitivity is 300 m /volts, therefore when used 
with most STEREO Crystal Pick -Ups, or Radio Tuning Units, an 
output of 2 watts per channel is achieved, or similarly when switched 
to MONAURAL Pick -Up position a combined output of 4 watts Is 
produced. 

DUAL CHANNEL 
PRE -AMPLIFIER 

This model incorporates two 
2 -valve Pre -Amplifiers ° ° "'- -+ 

(described above) combined nto °" ...,. 
Single Unit. enabling it to be used/ for both W~ 
STEREOPHONIC or MONAURAL operation. It is designed 
primarily to operate with our range of MULLARD MAIN 
AMPLIFIERS but will also operate equally well with any make 
of Amplifiera requiring an input of 2.50 m /volts. 
COMPLETE £12.10.0 ASSEMBLED 815.0.0 OF AND TESTED 
It will operate equally well for MONAURAL only operation 
with one '5/10" Main Amplifier to which the second Main 
Amplifier can at any time be added, thus very easlly providing 
for both STEREO or MONAURAL reproduction. Recommendeq 
combinations for STEREO operation : 

(a) 
The DUAL PRE-AMPLIFIER together 

the Dual 3/ MAIN 
(b) The DUAL CHANNEL PRE -AMPLIFIER together 

with two ' 5/10 " MAIN AMPLIFIERS. 
THE ASSEMBLY MANUAL is available for 3 /- 

Please enclose B.A.E. if ILLUSTRATED an d 
DESCRIPTIVE LEAFLETS are required ... alte r- 
natively the COMPLETE ASSEMBLY MANUAL S 
are available at 11 each. 

STERN RADIO LTD. 

www.americanradiohistory.com

www.americanradiohistory.com


February, 1960 PRACTICAL WIRELESS 813 

elity" y" fefín 
TAPE RECORDERS 

All prices quoted provide for the 
COMPLETE RECORDER includ- 
ing CRYSTAL MICROPHONE 
and 1.280 ft. Spool of Tape. 

There are no better value for 
money Tape Recordera on the 
market -if you can't call and 
hear them, send S.A.E. for fully 
descriptive leaflets. 

Each Model incorporates the 
highly successful HF /TE3 Ampli- 
fier (described opposite) thus 
ensuring truly ' HI -Fi " record 
and playback facilities. 

BEFORE YOU BUY 
-YOU SHOULD 
H E A R T H E S E 

RECORDERS. THEY ARE COMPARABLE 
TO THE MUCH HIGHER -PRICED MODELS 

MODEL CR3,S. Incorporates the New £41.0.0 COLLARO "STUDIO" TWIN TRACK 3 -Speed Deck 
H.P. Terms: Deposit £8.4.0 and 12 months of £3.0.2. 

MODEL CR3 /T. Incorporates the very popular 3 -Speed 
COLLARO Mk. IV " TRANSCRIPTOR " Deck f49.10.0 
which has both upper and lower tape tracks......... 
H.P. Terms : Deposit £948.0 and 12 months of £3.12.7. 

MODEL TR3 /Mk. VI. Incorporates the New 
TRU VOX Mk. VI TWIN TRACK 2 -Speed Tape Deck £49.10.0 
H.P. Terms: Deposit £9.18.0 and 12 months of £3.12.7. 

! ! RADIOGRAM CHASSIS ! ! 
ARMSTRONG MODEL AF /208 £23.2.0 
7 valve AM,FM Chassis producing Max. 5 watts output. 
ARMSTRONG ' STEREO TWELVE " £37.16.0 2 
The most complete AMFM unit yet produced for Stereo, giving 6 watts 
high -fidelity push -pull output on each channel, 12 watts for monaural. 
ARMSTRONG " JUBILEE " £29.8.0 
An AM/FM chassis with nine valves and with push -pull output stage pro- vidiag 6 watts. 
ARMSTRONG AM /FM "STEREO 44 " £28.7.0 S 
Provision Is made for Stereo and monaural playback from pick -up or tape. 
Outputs provided for Stereo or Monaural tape recordings. 

/ 2 £19.17.6 
RADIO TUNING UNITS 

DULCI MODEL FMT/2 14 

A complete self- powered F.M. Tuner incorporating automatic frequency 
control. 
ARMSTRONG "S.T.3" AM /FM UNITS £27.6.0¡ 
A self- powered high -fidelity Tuner covering full VHF, medium, and long e wavebands with automatic frequency control on VHF. 
DULCI "H4 /T" AM /FM UNIT £23.15.8' 
A 4 waveband self- powered high -fidelity tuner covering the VHF /FM trans -: 
missions plus the long, medium and short wavebands. 
NEW HIRE PURCHASE TERMS are available on all above. Illus 
tented leaflets available -send S.A.E. (Carr. and Ins. 5/- extra.: 
A SPECIAL CASH ONLY OFFER H 
This very attractive PORTABLE AMPLIFIER 
CASE together with a good quality GRAM A-MPLI- FIER and a matched P.M. SPEAKER. 
ALL for ONLY £8.7.6 (Plus 7/8 Carr. & Ins.) 
The Amplifier consists of a 2 -stage design incor- 
porating 3 modern B.V.A. valves and bas 
separate HASS and TREBLE CONTROLS. ., 

The Portable Case will also accommodate al- rt,w,. most any make of Autochanger and is attrac- ;. 

tively finished in Mushroom Grey Rexine. 
WE ALSO SUPPLY SEPARATELY- 
(a) The 2.6 (CARReYING CASE £3.17.6 
(c) P.M. SPEAKER 18/9 Carriage and Insurance 4/- extra. - SPECIAL CASH ONLY BARGAIN - 
A bulk purchase enables us to offer a very useful 

INTERCOM SET OR BABY ALARM for only £5.5.0 
(Plus 5/- carriage & Insurance). 

Consists of MASTER UNIT and one EXTENSION. providing 2 -way TALK- 
LISTEN facility. Complete in polished wood cases, size of each only 7ix 4i x bin. high. -. 

STERN'S MK. II " fidelity " 
F.M. TUNING UNIT 
l'ICU F. £14.5.0 (Plus 51- Carr. 

and Ins.) i 
HIRE PURCHASE : Deposit 22.17.0 and 12,` 
Monthly Payments of £1.0.11. 
Incorporates the latest MULLARD PERMEABILITY TUNING HEART 
and the corresponding MULLARD VALVE LINE -UP. A really first -class 
Tuner, very attractively presented and comparable to many offered at 
much higher prices. Power consumption is only 1 5 amps. at 6.3 volts and 
75 ma at 250 volts. - 

HOME CONSTRUCTORS S YOU CAN BUILD THIS TUNING UNIT 
FOR ONLY 210.10.0 (Plus 51- Carr. & Ins.) Please send S.A.E. for Cully ; descriptive leafier or the Assembly Manual Is available for U8. 

s 

s 
s 
s 

109 & 115 FLEET ST., LONDON, E,CA 
Telephone: FLEET STREET 5812/3/4 
PLEASE ENCLOSE S.A.E. WITH ALL ENQUIRIES. 

! !RECORD PLAYERS ! ! 
THE LATEST MODELS ARE IN STOCK 

MANY AT REDUCED PRICES ! ! ! 
SEND S.A.E. FOR ILLUSTRATED LEAFLET 

B.S.R. MONARCH UA8 
4 -speed mixer Autochanger 
with Crystal Pick -up 

£6.12.6 
The NEW COLLARO 
MODEL RP594 4 -speed 
Single Record Player. 
Studio Cartridge £9.18.9 
The COLLARO " CONQUEST " 4 -speed Autochanger, Studio Pick -up £7.10.0 
The latest COLLARO " CONTINENTAL " 4 -speed 
MIXER Autochanger Studio " G" Pick -up £5.10.0 
The COLLARO 4 -speed Single Record Player. Studio Pick -up £6.6.0 
THE NEW B.S.R. Model ÚA12 is in Stock. A 4 " SPEED " MIXER AUTOCHANGER £8.7.6 
ÚA12 also available incorporating the R.S.R STEREO Pick -up, plays L.P. and 78 Records £10.10.0 
B.S.R. MODEL TU9 9 -speed Single Record Player. complete with separate Crystal Pick -up £4.4.0 
GARRARD/ MODEL TA /Mk. 11 4 Speed Player fitted high output Crystal Pick -Up £8.10.0 GARRARD MODEL-RC /121/4. Autochanger 4 speeds. High Output. Crystal Pick -Up - . £10.0.0 

Carriage and Insurance on each above, - extra. 

"Hi-Fi" LOUDSPEAKERS 
WE HAVE IN STOCK A COMPLETE RANGE BY GOODMANS- WHARFDALE -W.B. , 

And will be pleased to send you Illustrated and Priced Leaflets. Recommended Types are : 

GOODMANS AXIOM 300 " . The Best 12in. Seller. 
15 ohms V/Coil 211.5 .9 
GOODMANS " AXLETTE" lin. 3 or 15 ohms £6.1 2.0 
W.B. " STENTORIAN" H.F. 816. 81n. 3 or 15 £6.10.6 ohms 
W.B. " STENTORIAN " H.F. 1016. 101n. 3 or 15 £7.12.3 ohms 
W.B. "STENTORIAN " H.F.1214. 12in. 15ohms. £5.15.6 
WHARFDALE " SUPER 8 FS /Al ". 8 In. £6.19.11 3 or 15 ohms 
WHARFDALE " GOLDEN FSB ". loin. £7.13.3. 
3 or 15 ohms. Voice Coil 
WHARFDALE " W12 /Fs ". 12in. 15 ohms £10.5.0 , Voice Coil 
WHARFDALE 

c" 
SUPER 12 /FS /AL ". 121n. £17.10.0 

LOUDSPEAKER ENCLOSURES, TWEETER UNITS, CROSSOVER UNITS are also available. 

HOME CONSTRUCTOR 
A RANGE OF "EASY TO ASSEMBLE" PREFABRI- CATED CABINETS. Designed by the W.B. " STENTOR- IAN " COMPANY for Hi -Fl " Loudspeaker systems or to accommodate high -quality equipment. The acoustic- ally designed Bass Reflex Cabinets containing the very successful " Stentorian " Speakers give really first-class reproduction and are well recommended. Models are also available to accommodate high -quality Amplifiers, Pre- amplifiers. Tuning Units, Record Players, etc. All models are very easily assembled. in fact, only a screwdriver is required. Fully illustrated leaflets are available. lnclud- ing complete specifications of the various STENTORIAN LOUDSPEAKERS. 
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BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS. 38 CHALCOT ROAD, LONDON, N.W.I. Telephone : PRIMROSE 9090 

EXPRESS POSTAI. SERVICE ! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. FOR ONLY 2/6 EXTRA TELE- 
PHONE FOR THAT URGENT ORDER TO BE DESPATCHED IMMEDIATELY BY OUR SPECIAL C.O.D. SERV:CE. 

ANY ORDER INSURED AGAINST DAMAGE IN TRANSIT FOR ONLY 8d. EXTRA. 
0B2 17/6 6C8 12/6 6X4 6/6 19BG6G 9002 5/6 
OZ4 6/- 6C9 12/6 6X5GT 6/- 23/3 AC/PEN 
IA3 3/- 6C10 10/6 6/301-2 10/- 19HI 10/- 5-pin 23/3 
IAS 6/- 6CD6G 36/6 7A7 12/6 20D1 15/3 7-pin 15/- 
IA7 21/11 6CH6 12/6 7B6 21/3 20F2 26/6 AC2PEN 
ICS 12/6 6D3 19/11 7B7 8/6 20LI 26/6 23/3 
ID6 10/6 6D6 6/6 7C5 8/- 20PI 26/6 AC2PEN/ 
IH5GT 11/- 6E5 12/6 7C6 8/- 20P3 23/3 DD 26/6 
1L4 6/- 6F1 26/6 7D8 23/3 20P5 23/3 ACOPEN 
ILD5 5/- 6F6G 7/- 7H7 8/- 25A6G 11/- 26/6 
ILN5 S/- 6F6GTM 8/- 7R7 12/6 25L6GT 10/- AC5PEN 
INSGT II/- 6F8 12/6 757 10/6 25U4 16/7 23/3 
IRS 7/6 6FI I 17/3 7V7 8/6 25Y5 10/6 ACEPEN 7/6 
1S4 9/- 6F12 5/6 7Y4 8/- 25YSG 10/- AC/SG 23/3 
155 7/6 6FI3 11/6 7Z4 18/7 25Z4G 9/6 AC/TP 33/2 
11'4 6/- 6F14 26/6 8D2 3/6 25Z5 10/6 AC/VPI 15/- 
IUS 10/- 6F15 15/3 8D3 5/6 25Z6G 10/- AC/VP2 23/3 
2A7 10/6 6F16 9/6 9BW6 15/3 2SZ6GT ATP4 S/- 
2P 26/6 6F17 12/6 9D2 4/- 16/7 AZI 18/7 
2X2 4/6 6F32 10/6 IOC'. 12/- 27SU 19/11 AZ3I 10/- 
3M 7/- 6F33 7/6 10C2 26/6 28D7 7/- AZ41 13/11 

3A5 10/6 6G6 6/6 10D2 12/- 30CI 8/- 836 24/7 
387 12/6 6H6GTG 3/- IOFI 17/6 30F5 7/- BL63 7/6 
3D6 5/- 6H6GTM 3/6 10F9 10/6 30FL1 10/- CI 12/6 
3Q4 7/6 6J5G S/- IOLD3 8/6 30LI 8/- CIC 12/6 
3Q5GT 9/6 6J5GTG 5/6 IOLDI I 30P12 8/- CELI 26/6 
354 7/6 6JSGTM 6/- 15/11 30P16 8/- CBL3I 23/3 
3V4 7/6 6J6 5/6 10P13 15/6 30PLI 11/6 CCI-135 23/3 
5R4GY 17/6 6J7G 6/- 10P14 19/3 31 7/6 CK506 6/6 
51J4G 8/6 6J7GT 10/6 I ID3 24/7 33A/158M CL33 19/3 
SV4G I I/- 6K6GT 8/- 12A6 6/6 30/- CV63 10/6 
5X4G 12/6 6K7G 5/- 12AC6 ' 15/3 35/51 12/6 CV271 10/6 
SY3G 8/- 6K7GT 6/- 12AD6 17/3 35A5 21/3 CV428 30/- 
5Y3GT 7/6 6K8G 8/- I2AE6 13/11 35L6GT 9/6 CYI 18/7 
5Y4 12/6 6K8GTG 12AH7 8/- 35W4 7/6 CY3I 16/7 
5Z3 12/6 12/6 I2AH8 12/6 35Z3 10/6 DI 3/- 
5Z4G 10/6 6K25 19/I I2AT6 7/6 35Z4 6/6 DIS 10/6 
5Z4GT 12/6 6L1 23/3 12AT7 8/- 35Z5GT 9/- D63 5/- 
6A7 26/6 6L6G 9/6 I2AU6 23/3 4IMTL 8/- D77 5/6 
6A8 10/- 6L6M 12/6 12AU7 7/6 42 23/3 DAC32 11/- 
6AB7 8/- 6L7GT 12/6 12AV6 12/7 43 12/6 DAF9I 7/6 
6AB8 10/6 6L18 I3/- 12AX7 8/- SOCS 12/6 DAF96 9/- 
6AC7 6/6 6L19 23/3 I2BA6 8/- SOCD6G DD4I 13/11 
6AG5 6./6 6LD3 8/6 128E6 10/- 36/6 DF33 11/- 
6AK5 li/- 6LD20 IS/il 12131-17 21/3 SOL6GT 9/6 DF66 IS/- 
6AL5 5/6 6N7 8/- 12E1 30/- 53KU 19/I I DF70 IS/- 
6AM6 5/6 6Pl 19/3 I2JSGT 4/6 72 4/6 DF9I 6/- 
6AQ5 8/6 6P25 12/6 12J7GT 10/6 75 24/7 DF96 9/- 
6AT6 8/6 6P28 26/6 1210 17/11 77 8/- DF97 9/- 
6AU6 10/6 6Q7G 8/- I2K7GT 6/6 78 8/6 D1-130 15/6 
6AV6 12/7 6Q7GT I1/- I2KBGT 14/- 80 9/- DH63 8/- 
6B7 10/6 6R7G 10/- I2Q7GT 6/6 83 15/- DH63(Met) 
6B8G 4/6 6SA7GT 8/6 12SA7 8/6 83V 12/6 17/6 
6B8GT 5/. 6SC7 10/6 12SC7 8/6 85A2 15/- DH76 6/6 
6BA6 7/6 6SG7GT 8/- 12SG7 8/6 15082 15/- DH77 8/6 
6BE6 7/6 6SH7GT 8/- 12SH7 8/6 185BT 33/2 DH101 28/6 
6BG6G 23/3 6517GT 8/- 12517 8/6 185BTA 33/2 DH10713/II 
6BH6 9/- 6SK7GT 8/- 125K7 8/6 304 10/6 DK32 21/11 
6BJ6 7/6 6SL7GT 8/- 12SQ7 12/6 305 10/6 DK40. 21/3 
6BQ7A 15/- 6SN7GT 6/6 12SR7 8/6 402Pen/A DK91 7/6 
6BR7 23/3 6SQ7GT 9/- 12Y4 10/6 23/3 DK92 10/6 
6BW6 10/6 6SS7GT 8/-'1486 19/3 807 7/6 DK96 9/- 
68W7 7/- 6U4GT 12/6 14H7 23/3 956 3/- DL33 9/6 
6BX6 7/- 6USG 7/6 1457 27/10 1821 16/7 DL66 I5/- 
6C4 7/- 6U7G 8/6 1501 26/6 5763 12/6 DL68 15/- 
6C5G 6/6 6V6G 7/- 18 23/3 7193 S/- DL92 7/6 
6C6 6/6 6V6GTG 8/- 19AQ5 10/6 7475 7/6 DL94 7/6 

DL96 9/- 
DM70 7/6 
EA50 2/- 
EABC80 9/- 
EAC9I 7/6 
EAF42 9/6 
EB34 2/6 
EB4I 8/6 
EB9I 5/6 
EBC3 23/3 
EBC33 7/- 
EBC41 8/6 
EBC81 8/- 
EBF80 10/- 
EBF83 13/11 
EBF89 9/6 
EBL2I 23/3 
EBL31 23/3 
EC52 5/6 
EC54 6/- 
EC70 12/6 
EC92 13/3 
ECC32 10/6 
ECC33 8/6 
ECC34 24/7 
ECC35 8/6 
ECC40 23/3 
ECC8I 8/- 
ECC82 7/6 
ECC83 8/- 
ECC84 9/6 
ECC85 8/6 
ECC9I 5/6 
ECF80 11/6 
ECF82 10/6 
ECH3 26/6 
ECH2I 23/3 
ECH35 9/6 
ECH42 10/6 
ECH81 9/- 
ECH8313/11 
ECL80 10/6 
ECL82 10/6 
ECL83 19/3 
EF9 23/3 
EF22 14/- 
EF36 6/- 
EF37A 8/- 
EF39 5/6 
EF40 15/- 
EF41 9/6 
EF42 11/6 
EF50(A) 7/- 
EF50(E) 5/- 
EF54 S/- 
EF73 10/6 
EF80 7/- 
EF85 7/- 
EF86 12/6 
EF89 9/- 
EF91 5/6 
EF92 S/6 
EF97 13/3 
EF98 13/3 
EK32 8/6 
EL32 5/6 
EL33 12/6 

EL34 15!- 
EL38 26 6 
EL41 9 - 

EL42 13 11 

EL8I 12 6 

EL84 8 6 

EL85 13 11 

EL9I 5 - 

EL95 10 6 

EM34 10 - 

EM7I 23/3 
EM80 9/6 
EMBI 9/6 
EM84 10/6 
EN3I 37/- 
EY51 9/6 
EY83 16/7 
EY84 14/- 
EY86 10/- 
EZ35 6/- 
EZ40 7/6 
EZ41 7/6 
EZ80 7/- 
EZ8I 7/- 
FC2A 24/7 
FC4 15/- 
FCI3 26/6 
FCI3C 26/6 
FW4/500 

9/- 
FW4/800 

9/- 
GZ30 10/6 
GZ32 12/- 
GZ34 14/- 
H30 5/- 
H63 12/6 
HABC80 

13/6 
1-11.23 10/6 
HL23DD 

17/3 
HL4I 12/6 
HL4IDD 

19/3 
HL42DD 

19/3 
HN309 24/7 
HVR2 20/- 
HVR2A 6/- 
KF35 8/6 
KK32 21/II 
KL35 8/6 
KLL32 24/7 
KT2 5/- 
KT33C 10/- 
KT36 29/10 
KT41 26/6 
KT44 IS/- 
KT6I 12/6 
KT63 7/- 
KT66 15/- 
KT88 22/6 
KTW6I 8/- 
KTW62 8/- 
KTW63 8/- 
KTZ4I 8/- 

KTZ63 10/6 
L63 6/- 
LN152 10/6'R12 
LN309 11 6 
MH4(C) 7'- 
MHL4 7/6 
MHLD6 1216 
ML4 12/6 
MU14 9/- 
MX40 15/- 
N37 19/11 
N78 19/I I 
N108 19/1I 
N308 20/7 
N339 29/10 
P61 3/6 
PABC80 

13/II 
PCC84 8/- 
PCC85 9/6 
PCC8823/11 
PCC89 14/- 
PCF80 8/- 
PCF82 11/6 
PCL82 12/6 
PCL83 I1/6 
PCL84 12/6 
PEN4DD 

26/6 
PEN25 I9/I I 
PEN36C 

10/6 
PEN40DD 

25/- 
PEN44 26/6 
PEN45 19/6 
PEN45DD 

26/6 
PEN46 7/6 
PEN383 23/3 
PEN453DD 

33/2 
PEN/DD 
4020 33/2 
PL33 19/3 
PL36 14/- 
PL38 26/6 
PL81 12/6 
PL82 8/- 
PL83 9/- 
PL84 12/8 
PL820 18/7 
PM2B 12/6 
PMI2 6/6 
PMI2M 6/6 
PM24M 11/3 
PX4 10/6 
PX25 59/8 
PY3I 16/7 
PY32 17/11 
PY80 7/6 
PY81 9/- 
PY82 7/- 
PY83 9/6 
PZ30 19/11 
QP2I 7/- 
QP25 15/- 

QS150/15 
10/6 
9/6 

R18 14/- 
R19 19/II 
SD6 12/- 
SP4(7) 15/- 
SP41 3/6 
SP42 12/6 
SP6I 3/6 
SU25 26/6 
SU6I 9/6 
T41 23/3 
TDD4 24/7 
TH4B I5/- 
TH4I 26/6 
TH233 33/2 
TH232I 20/- 
TP22 15/- 
TP25 19/6 
TP2620 33/2 
TY86F 13/3 
U12/14 12/- 
U16 I2/- 
U18/20 9/- 
U22 8/- 
024 29/10 
U25 13/6 
U26 10/- 
U31 9/6 
U33 26/6 
U35 26/6 
U37 26/6 
U43 9/6 
U45 9/6 
U50 8/- 
U52 8/6 
U54 19/1I 
U76 6/6 
U78 6/6 
U107 16/7 
UI91 16/7 
U201 16/7 
U251 14/- 
U281 19/11 
0282 22/7 
U301 23/3 
U329 14/- 
U339 16/7 
U403 16/7 
U404 8/6 
U801 29/10 
U4020 16/7 
UABC80 9/- 
UAF42 9/6 
UB4I 12/- 
UBC41 8/6 
UBC81 11/4 
UBF80 9/- 
UBF89 9/6 
UBL2I 23/3 
UCC84 14/7 
UCC85 9/- 
UCF80 16/7 
UCH21 23/3 
UCH42 9/6 
UCH8I 9/6 

UCL82 11/6 
UCL83 I9/3 
UF4I 9/- 
UF42 12/6 
UF80 10/6 
UF85 10/6 
UF86 17/II 
UF89 9/- 
UL4I 9/- 
UL44 26/6 
UL48 146 
UL84 8/6 
UM4 17/3 
URIC 9/- 
UU6 19/11 
UU7 16/7 
UU8 26/6 
UU9 7/6 
UY1N 18/7 
UY2I 16/6 
UY4I 7/6 
UY85 7/- 
VMS4C 23/3 
VP2(7) 12/6 
VP4(7) 15/- 
VP2B 14/6 
VP4B 23/3 
VPI3C 7/- 
VP23 6/6 
VP41 6/6 
VR75/30 

17/6 
VRI05/30 

9/- 
VRI50/30 

9/- 
VT6IA 5/- 
VT50I 5/. 
W61M 26/6 
W76 6/6 
WBIM 6/- 
W107 15/3 
W729 18/7 
X24M 24/7 
X31 26/6 
X41 15/- 
X42 15/. 
X61(C) 12/6 
X6IM 26/6 
X63 10% 
X65 12/6 
X66 12/6 
X76M 14/- 
X78 21/3 
X79 21/3 
X101 33/2 
X109 17/3 
XD(I.5) 6/6 
XFGI 18/. 
XFY34 17/6 
XH(I.5) 6/6 
XSG(1.5) 

6/6 
Y63 7/6 
Z63 10/6 
Z66 20/- 
Z77 5/6 

FULL RANGE OF TRANSISTORS AN>ECÉRIPT 
OF SELF ADDRESSESTOCK. WÉ TECHNICAL DATA AND PRICES FREE OY 

NEW METAL RECTIFIERS-FULLY GUARANTEED Technical leaflet on Metal Rectifiers free on receipt ofS.A.E. 

DRM-IB 15/4 R1-1-1 7/- WX3 3/6 14A100 27/- 14RA 1-2-8-2 17/6 I6RE 2-1-8-1 8/6 

DRM-2B 16/2 RM-2 9/- WX4 3/6 14AI24 28/- I4RA 1-2-8-3 21/- I8RA I-I-8-1 4/6 

DRM-3B 23/3 RM-3 9/6 WX6 3/6 14A163 38/- I4RA 2-I-16-I 21/- IBRA I-1-16-I 6/6 

LW7 21/- RM-4 16/- 14A86 17/6 14B130 35/- I6RC I-I-16-I 8/6 18RA I-2-8-1 I1/- 

RM-0 7/11 RM-5 19/6 14A97 25/- 1413261 11/6 16RD 2-2-8-I 12/- I8RD 2-2-8-1 IS/- 

VOLUME CONTROLS Standard Can ELECTROLYTIC CONDENSERS Wire-ended Tubular 

All with long spindle and 8 x 8 x 8 m d., 400 v. 3/6 100x 400 mfd., 275 v.12/6 32 mid., 350 v. 2/6 8 x 8 mfd., 450 v. 3/- 
double-pole switch, 4/6 each. 32 x 32 mfd., 450 v. 5/9 100 mfd., 275 v. 2/6 8 mfd., 450 v. 1/9 16 x I6,mfd., 450 v. 4/- 
IOK, 25K, 50K, IOOK, 64 x 120 mfd., 350 v. 8/3 200 mfd., 275 v. 3/6 16 mfd., 450 v. 2/9 32 x 32 mfd 350 v. 4/- 
} meg. I meg. 1 meg. 2 meg. 60 x 250 mfd., 275 v. 9/61100 x 200 mfd., 275 v. 9/6 32 mid.. 450 v. 3/9 8 x 16 mfd., 450 v. 3/9 

TERMS OF BUSINESS : 
EXTRA. ORDERS VALUE Q3 UPWARDSRPOST 

C.O.D. FULLGUARIANTÉED 
.IAVD 

SPECL4LLY SELECTED FROM THE WORLD'S FINEST MANUFACTURERS. PERSONAL SHOPPERS WELCOME FROM 

BUSÌÑÉí-S,PRICE Bd. PLEÁSÉ ENQUIRE FOR ANYITE31 NOT 
1,000 DIFFERENT 

WITHNSì.A.VE. 
VALVES, WITH FULL TERMS OF 
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EASY AS A.B.C. TO BUILD 
The new, exciting De 37/6 Luxe "Gold Star" Poc- 
ket Radio in beautiful 
moulded plastic case- 
This model is a highly sensitive, self - 
contained set covering all medium 
waves. Uses modern miniature 
" button -base " valve and specially 
designed high efficiency coil. Excep- 
tionally easy to build from our step - 
by -step plans -the case is supplied 
ready drilled! Size of radio only 4iin.x 

2iin. x llin. ! -and bat- teries fit 
:_ inside. We 

can supply 
all parts in- 
cluding case. 
detachable 
aerial, i n- str notion 
book, wire. 
screws, etc.. 
for only 37/6. 
plus 2 6 Post 
and Pack- 
ing. C.O.D. 

2- extra. (Part, sold separately. 
priced parts list 1 6. 

Our engineers have designed a novel Wrist - 
Watch Radio using latest Transistor Tech- 
niques. Size only 18ín, x lin. x fin. ! ! !- 

Feather- weight " -yet gives clear, crisp, personal -phone reception over all medium 
waves. Tiny battery inside lasts months - costs Sil. No Snags, anyone can build it in an hour or two using our pictorial step -by -step simple plans. All parts supplied (including case and strap) for only 29/6 (add 2/6 Post, etc.). 
C.O.D. 2/- extra. (All parts sold separately, 
priced parts list 1!6.) Send Now ! 

Can Be Built 
for 47/6. Build 
this excep- 
tionally sen- 
sitive high 
efficiency per- 
sonal phone 
radio. Uses 
unique assem- 
bly system 
and can be 
built by any- 
one without 
out any radio 
minutes. whatever k- 47/6 minutes. Handsome blacks 
crackle steel case with 
specially made black and 
gold dial with stations printed. Size of radio 
only 6iin. x 5in. x 31n. Covers all medium 
and long waves, H.T. consumption only 1 to 
1.5 mA. Ideal for Bedroom, Garden, Holiday, 
etc. BUILD THE " SKY -ROMA " NOW ! Total building cost -everything down to the last nut and bolt, 47/6 (Postage, etc.. 
2r- )-with full set of clear, easy -to- follow plans. (Parts sold separately. Priced parts list and plans 1!6.) C.O.D. 2'- extra. 

MATCHBOX SIZE 
RADIO! 

'l'he sensational " Silvertone " model ! A highly compact self- contained minia- ture " button base " valve pocket radio at absolute ' rockbottom " building 
cost ! Covers all the medium waves with the very latest circuitry bringing 
in stations from all over Europe -with- out fuss. Easy as A.H.C. to assemble. 
using our step -by -step instruction man- 
ual. Size only 41í.n. x 2iin. x lain. -a fascinating little pocket radio. We can supply all the parts including beautiful 
two -tone case, detachable aerial. instruction book, screws, wire, etc., for only 2916 (plus 2/- post and packing). 
C.O.D. 21- extra. (Parts sold separately, 
priced parts list, 1r9.) 

cA 

build 3 9/6 
t h i s 
beautiful precision 
Pocket Radio in an 
hour or two. No 
knowledge whatever 
needed. Our simple 
pictorial plans take 
you step -by -step ! 

Remarkably sensitive 
-covers all medium waves, inc. Luxembourg. Home, Light. 

Size only 2in. x 31n. x 5fin. -Not a Toy ! But a Real, Personal -phone. Valve Radio With Detachable Aerial ! IDEAL 
FOR BEDROOM. GARDEN, etc. We supply ALL parts necessary, together with plans, etc., for the special price of 
39/6. plus 2/6 post and packing. (C.O.D. 
2 - extra.) BUILD YOURS NOW ! (All parts sold separately, priced parts list 

1/9.) Send Today ! Money 
refunded if parts re- 
turned intact within 7 
days. 

THIS TRANSISTOR 29/6 SET Can Be Built For 
Only 29/6. The " Sky - Scout" Pocket two - 
stage transistor set, size only Iin. x 31in. 
x 4i in. Covers all medium waves and 
works entirely off tiny " penlight " battery which costs 6d. and fits inside 
case. All parts tested before despatch. 
Can be built for 29/6, plus 2'- Post and Packing. INCLUDING CASE, TRAN- 
SISTOR. STEP -BY -STEP PLANS 
FOR ABSOLUTE BEGINNERS, nuts, 
bolts. etc. (C.O.D. 2/- extra.) Parts sold 
separately. priced parts list and plans. 
1,6. VERY SIMPLE TO BUILD. 

This amazing " Tiny -Tim " 
model -no larger than a match- 
box -costs nothing to run -ever ! 

No batteries ! No Valves I No electricity ! Will never run down or burn out. 
Uses the latest TRANSISTOR TYPE GER- 
MANIUM DIODE, receives local stations any- where- without extra aerial. Clear. Crisp Tone. 
No snags, anyone can build it within an hour using our step -by -step instruction book, etc., for only 15/ -. plus 2/- Post and Packing (C.O.D. 
2/- extra). (Parts sold separately, priced parts list 1/9.) 

Choice of beautiful 
walnut veneered 
cabinet or ivory 
bakellte. This is the 

107/6 
lowest pos- 
sible price 
consistent 
with high 
quality. No 
radio know- 
ledge what- 
ever needed 

can be built by anyone in 2 -3 hours, using our very simple, easy -to- follow diagrams. 
The terrific new circuit of the " Ocean - Hopper " covers all medium and long waves, has razor -edge selectivity and exceptionally good tone. Price also includes ready drilled and punched chassis, set of simple -to- follow plans - in fact everything ! Parts tested before despatch ! Uses standard octal - base valves. (Low running costs - approximately 18 watts.) Size 121n. x 6le. x bin. Build this long -range power- ful midget NOW. TOTAL BUILDING 
COST INCLUDING PLANS, ETC.. 
85/7/6. (Post and Packing 3/6.) Parts sold separately. Priced parts list and plans, 1/9. C.O.D. 2/- extra. 

45/- 
TWO - TRAN- 
S I S T O R 
POCKET SET. 
Can Be Built 
for 45/ -. BUILD 
THE ` SKY- GNOME" 
VEST -POCKET 
TWO TRANSIS- 
TOR RADIO 
which gives a 
superb perfor- 
mance and is 
highly sensi- 
tive. 

7 ozs. -yet It fs a THREE -STAGE receiver covering all medium waves. work- ing entirely off a penlight " battery. Every part tested before despatch f SPECIAL STEP -BY -STEP PLANS FOR ABSOLUTE BEGINNERS. Total building cost including case, transistors, etc. - everything down to the last nut and bolt - ONLY 451- with plans. Postage, etc.. 2/ -. (C.O.D. 2/- extra.) (Parts sold separately. Priced parts list and plans 
1 /6.) RUSH YOUR ORDER TODAY ! 

(XRD ELECIT©MC 
210, Church Road, Hove, Sussex 

Orders receive prompt attention. Cheques accepted. Cash on delivery 2r- extra. Please print name and ,rdar, . nt,.c 6; Suppliers to Schools, Universities, Government and Research Establishments. Complete rasse au,! valves stocked. Regret no C.O.D. abroad. 
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RETURN - OF - POST SERVICE 
JASON FM TUNER 

There are no less than four 
different Jason FM Tuner Kits 
now available to the Home Cons- 
tructor. Brief details are given 
here and individual lists on any are 
available free. 
MOST IMPORTANT. We take 
great pains to see that the kits we 
supply are absolutely complete in 

every detail and also that all components 
suppl led are entirely suitable in 
every way. This accounts for 
differences in price you may 
notice between our prices and 
those of some of our com- 
petitors. THIS SHOULD BE 
BORNE IN MIND WHEN COM- 
PARING PRICES. 
Hire Purchase Terms available. FMT2 & 3 

STANDARD TUNERS 
STANDARD TUNER. FMT1. The very popular tuner which 
is supplied with a chassis assembly fitted with a gold hammer 
finish front panel and glass dial. Employs four EF91 valves. 
External power supply is required. Complete kit 28.19.6 
Power pack kit, 39/ -. 
STANDARD TUNER IN SHELF MOUNTING CASE. 
FMIT2. This is a new version of the above tuner. The circuit 
has been brought up to date and is built into the very attrac- 
tive shelf mounting case of the new Fringe Tuner mentioned 
below. The circuit uses four EF80 valves and the power supply 
can be built into the case if desired. Complete Kit 27.17.8 
without power supply components. 59.18.0. with power supply. 
MERCURY SWITCHED TUNER. This is a tuner in 
chassis form which has a three position switch for the three 
BBC programmes. Uses one ECF80 and four EF80 valves. 
External power supply is required. Complete Kit £9.19.0. 
Power Pack Kit 39/ -. 

FRINGE TUNERS 
NEW FRINGE TUNER IN SHELF MOUNTING CASE. 
F11T3. This is an entirely new Fringe Tuner and is supplied 
complete with a very attractive green shelf mounting case 
with Perspex dial. The tuner is fitted with variable AFC. 
Internal power supply if desired. Valves used are one ECC81 
and five EF80. Complete Kit £9.19.6 without power supply 
components. 211.18.0 with power supply. 

INSTRUCTION MANUALS 
All our kits include the appropriate instruction manual. 
All available separately as follows: - 
Manual covering both Standard Tuners and the new Fringe 
Area model. 2/10: " Mercury," 2/3 
All post free. 

-TRANSISTORISE YOUR CRYSTAL SET- 
A kit to construct a single transistor amplifier for any Crystal 
Set. Increases the volume many times. No soldering required 
and full instructions supplied. Complete kit with brand new 
Transistor. 21/6. Post free. 

LATEST AVO TEST METERS 
AVOMETER MODEL 8. The 
finest multi -range meter avail- 
able. 20.000 ohms per volt on D.C. 
ranges. Eight D.C. Voltage 
ranges 2.5 v. to 2.500 v. Seven 
D.C. current ranges 50 micro- 
amps. to. 10 amps. Seven A.C. 
Voltage ranges 2.5 v. to 2,500 v. 
Four current ranges 100 mA. to 
10 amps. Three resistance ranges. 
Fully detailed leaflet available. 
Price £23.10.0. H. P. Deposit 
£4.14.0 and 12 monthly payments 
of £1.14.6. Price with leather 
carrying case. 527.8.0. H.P. 
Deposit 25.8.0 and 12 payments 
of £2.0.4. 
Other AVO Meters available 
include the Model 7. £19.10.0. 
H.P. Deposit 23.18.0 and 12 

payments 
eposit £1.18.0 

21.8.8 
and 

and 
12 monthly 

Multiminor 
payments f rice H.P. 

NEW ILLUSTRATED LISTS 
New illustrated lists are available on all the following. Any 
will be sent free upon request. 
GRAMOPHONE EQUIPMENT. Details of many types of 
Auto Changers, Single Record Players and Transcription Units 
including all the latest models. Many at special prices. 
TEST GEAR. Test meters, Signal Generators, etc., by AVO. 
Jason, Pullin and Taylor. 
LOUDSPEAKERS. Full details of Goodmans, Whiteley. 
Wharfdale and Elac types. 
TAPE DECKS. All popular makes with a special offer. 
RECORDING TAPES. A very wide range of all tapes and 
accessories. 

NULLARD TAPE PRE- AMPLIFIER- 
This unit is intended for use with an existing amplifier and 
provides all the circuits necessary for tape recording and play- 
back. Instruction manual, giving full constructional inform- 
ation is available price. 2'10. post free. 
COMPLETE KIT containing every item required down to the 
last nut and bolt. First -class items only included. 514.7.0. 
H.P. Deposit 22.17.0 and six monthly payments of 52.9.6. 
Kit less valves. 510.19.8. H.P. Deposit. 21.19.8 and six pay- 
ments of 51.13.4. Power Unit kit. 53.19.8. 

AMPLIFIER KITS 
We carry In stock all the items needed or the following ampli- 
fiers. Fully detailed lists are available. 
MULLARD 3-3 and 510 Amplifiers. 

Two- and Three -valve Pre -Amplifiers. 
Four Channel Miller Unit. 

G.E.C. 912 Plus Amplifier. 
JASON. Jupiter and JSA2 Stereo Amplifiers. 
Publications giving full details of the above are available as 
follows : Mollard " Circuits for Audio Amplifiers," 9/4 : 

G.E.C. 912, 4/6 : Jason Jupiter, 2/10: Jason JSA2. 2'4. All 
post free. 

TRANSISTORS 
All at the new reduced prices. 
AUDIO. B.T.H. Red Spot. 7/8. G.E.C. Yellow /Green. 7/6. 
BRIMAR. TS1, 5 / , TS2, 21/-. TS3, 13/8. 
EDISWAN. X8102. 10' , X8104, 10 / -. 
MULLARD. OCIO. 141 -. OC71, 14/ -. 
GOLDTOP. V10,'15A. 

AUDIO 
OUTPUT. Matched Pairs. Mallard 0072. 34.' -. 

32/ 
R.F. G.E.C. Yellow /Red, 15 / , GOLDTOP V6IR2, 24/ , 
EDISWAN. XA101, 23/ , XA102. 26/.. XA103. 15/ -. XA194, 18 / , 
MULLARD. 0C44, 28/ , 0C45. 23.' -. 

All transistors post free. 

OUTPUT TRANSFORMERS 
We can supply a wide range of High Quality Output Trans- 
formers and full details are given below. All are fitted with 
sectionalised secondaries and can be connected for either 3 or 15 

ohm speakers. 
PARTRIDGE 
P3591A. Ultra Linear. Push Pull EL84. 20% Taps. 7.000 
ohm load. Specified for GEC 912. 99' , 
P5202. Ultra Linear. Push Pull EL84. 43% Taps. 7.000- 
9,000 ohm load. Suitable for the Mallard 510. 951 , 
P5203. Ultra Linear. Push Pull ELM. 20% Taps. 5.000- 
7,000 ohm load. Suitable for the G.E.C. 912, 95/ -. 
P4014. " C " Core. Push Pull Ultra Linear EL84. 8,000 ohm 
load. 43% Taps. Specified for the Mallard 510. 98/6. 
P4131. Push Pull Ultra Linear ELM. 43% Taps. 8.1100 ohm 
load. Specified for the Mullard 510. 80 / , 
P3667. Push Pull ELM. 8,000 ohm primary tápped at 6.000 
ohms. Specified for the Mollard 510, 52/6. 
GILSON 
W0696A. Push Pull ELM. Load 8,000 ohms. Specified for the 
Mallard 510. 50'6. 

W0696B. 5 Ouch 
Pull EL84. Load 6,000 ohms. Specified for the 

Mallard 
W0710. Push Pull Ultra Linear EL84. Load 7,000 ohms. 20^ 
Taps. Specified for the G.E.C. 912, 5.5 /8. 
W0710 /8K. Push Pull Ultra Linear EL84. Load 8,000 ohms. 
43% Taps. Specified for the Mallard 510, 55/6. 
W0892. Push Pull Ultra Linear EL84. Load 8,000 ohms. 43% 

aps. 
Specified for the Mallard 510. 62'6. 

!T /ML. Push Pull Ultra Linear EL84. 8,000 ohm load. 43 ̂ , 
Taps. 451 -. 
OT /3. Single EL84. 5,000 ohm load. Specified for Mallard 
3- 3.25/ -. 
PARMEKO 
P2641. Single EL84. Load 5.000 ohms. Potted. Specified for 
the Mollard 3-3, 27/ , 

I WATTS RADIO (MAIL 
01111)Eli LTD. 
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We offer a really efficient Mail Order Service on all items stocked. All cash orders 
are dealt with on the day of receipt. Hire Purchase orders are subject to slight 

delay but this is kept to the absolute minimum. 

MULLARD LUMENAR CATHODE RAY TUBES 
ATTRACTIVE PRICE. 12 MONTHS' GUARANTEE. AVAILABLE ON HIRE PURCHASE 12in. MW31/74. 14ín. MW36!24. MW36/44. AW36 /20. AW36180. 171n. MW43l69. MW43/80. AW43 /80. All £10.7.6. All £8.19.6. Hire Purchase Deposit 21.15.6 and 12 monthly Hire Purchase Deposit 22.1.6 and 12 monthly payments of 7,3/8. payments of 15/6. ALL OTHER TUBES can be supplied at list prices. Many recently reduced. Send for free list or ask for quotation. H.P. available. ALL SENT CARRIAGE AND INSURANCE FREE. 

AMPLIFIER BARGAINS 
LEAK TL /12 PLUS AND VARISLOPE III PRE -AMP. 
Very slightly used. Fully guaranteed.by us. List Price £34.13.0. 
OUR PRICE 224.19.6. LEAR POINT ONE PLUS PRE -AMP. Brand new in maker's carton. List £12.12.0. OUR PRICE 210.0.0. QUAD MALN AMPLIFIER WITH PRE -AMPLIFIER. 
Brand new in maker's cartons. List £42.0.0. OUR PRICE 
234.0.0. 
Only one each of.the above available. Any can be supplied on 
H.í'. Term. 

LOUDSPEAKERS 
Hire Purchase 

Deposit Mthly. Pmts. 
21.10.0 3 of £1.6.8 
21.14.0 6 of 21.6.0 
£2. 5.9 12 of 16.8 
£3. 4.0 12 of 21.3.7 
£1. 6.0 6 of 21.1.0 
£1. 4.0 6 of 21.0.0 

(.iuIMANS Cash Price 
\,sv. Axiom 11010° ... £5. 0.0 
New Axiom 112 10' ... £8.10.0 a alum 300 12" ... .. 211. 5.9 txiom 40012° ... ... £18. 1.0 Axiette 8' 28.12.0 Trebax Tweeter 

... 
£6. 4.0 

X05000 Crossover Unit 21.19.0 tl 111TEL1:Y 
111'101610- ... ... ... £7.12.3 21.10.3 IIF101210- ... ... ... 24.15.0 21.10.0 
1 1 1 ' 8 1 6 8 ' . . . 2 6 . 1 0 . 6 21. 6.6 
11E817 8' ... ... ... 210.16.6 22. 3.6 
T816 Cone Tweeter .., £8. 3.9 £1. 3.9 'r10 Tweeter ... 4.0 £1. 4.0 
7'359 ('one Tweet ... 21.13.3 - í'rossover CX3000 ... 21.10.0 - (rossover CX1500 21.18.3 - - Other Goodmans and Whiteley Speakers available, also full range of Wharfedale. 

6 of £1.3.8 
3 of 21.5.0 
6 of 21.0.8 

12 of 16.1 
6 of 21.0.0 
3 of 21.3.4 

CRYSTAL DIODES 
Belmar. GD3, GD4. GDS. CDC. C:38, 7 6. 
G.E.C. GEX34. GEX35. 4! -. Surplus type, 1(3. 
Mul lard. OAT,. 0,481. 4 -. 

GRAMOPHONE EQUIPMENT 
ALL LATEST MODELS Hire Purchase 

Cash Price Deposit Mthly. Pmts. 
RECORD CHANGERS 

COLLARD Conquest 
(Studio O PU) £7.19. 6 

G 
G 
8 RC121 

£9.19. 6 GARRA RD RC88 
(GC8 PU I £18. 8. 0 

GARRARD RC98 
(GC8 PU) ... ... £18.12. 8 

R.S.R. UA8 Monarch 
(TC8 PU) ... ... £7. 5. 0 

BSR UA12 Monarch 
(TC8 PU) ... ... £9.19. 6 

RSIt UA12 Monarch 
(TC8S Stereo PU) ... £10.17. 6 £2. 3. 6 

SINGLE RECORD PLAYERS 
GARRARD TA (GC8 PU) £8.10. 0 £1.14. 0 
RSR TU9 (TC8 PU) ... £4.10. 0 21. 5. 0 COLI. ARO RP584 

(O. P or T PU) £8.18.11 21.15.11 
COLLARD ííP594 

(O. Por T PU) ... £9.18. 9 £1.18. 9 
E.M.1. 

(Acos Stereo P.U.) £6.15. 0 £1. 7. 0 

£1.12. 0 

£1.19. 6 

£3. 6. 0 

£315. 8 

21.9.0 
£1.19. 8 

6 of £1. 4.7 

12 of 15/- 

12 of £1. 4.0 
12 of £1. 7.8 

6 of £1. 2.8 
12 of 15/- 
12 of 16/2 

12 of 13/- 
3 of 21. 5.0 

12 Of 18/7 

12 of 15/- 

12 of 10/8 
TRANSCRIPTION UNITS 

COLLAR() 4T /200 
(TX88 PU) ... ... £18.13. 0 £3.15. 0 12 of 21. 7.4 ('OLLAIto 4TR200 
Motor only ... 213.18. 3 £2.15. 3 12 of £1. 0.5 (:AItRARI) 4H1 
'GC8 PU) ... ... ... £18. 9. 9 £3.15. 9 12 of £1. 7.0 

M ,nv of the above can he supplied for stereo working. See our 
Gramophone Equipment List for details. 

RECORDING TAPE 
DOUBLE PLAY BASF. 300ft. (3in.), 14 /- ; 600ft. (4in.). 2E0- ; 1.200ft. (5in.). 42'- : 1.600ft. (51in.), 52!8: 2,400ft. (7ín.), 77/6. SCOTCH 

2,400ít. (7in 
BO.). l' 

80( - 
200. 

. 

400ft. (3:n.), 17/- ; 1,200ft. (5ín.), 45/- ; 

TE00fí. FClLEUNKEN. 
in.), 75' -. 

1,200ft. (5in.). In plastic container. 40' -. 2,4 

BASF. 
800ít. 

230f(7h 

.t. ). 
(3in.), 
50i -. 

9/- : 50ft. (6ní4 
1, 

),28'- : 1,200ft. (51in.). 35' -: 
EMITAPE 99. 250ft. (lin.), 9/6 : 850ft. (51n.) 28/ -. In Emicase, 
30/6. 1.200ft. (51ín.). 35! -. In Emicase, 37.8. 1,800ft. (7in.), 50 / -. In Emicase. 52 /8. 2.400ft. (811n.), 72/6. GELOSO. 430ft. (3iin.), 18 / -. GRUNDIG. 1,200ft. (511n.), 35/- : 1.800ft. (71n.). 50/ -. MSS. 225ft. (lin.), 8/6 ; 450ft. (410.). 14/6: Gift. (5ín.). 28/- 1.200ft. (511n.), 35/ -: 1.800ft. (7in.). 50'- t 2.400ft. (8i in.), 70/ -. PHILIPS. 8504t. (5in.). In plastic container, 28/ -. 1.800ft. (71n.). 
50/ -. 
SCOTCH BOY 150. 300ft (afin.). 98.: 900 ft. (51n.), 28/- 
1.275ft. (51in.). 35(- : 1 800ft. (7ín.), 50 / -. SPECIAL OFFER. 1,200ft. Standard Tape. Brand new. Famous maker. Fully guaranteed. 25/-. Four for 95/ -. Full range of standard tape and accessories also stocked. 
Send for list. All tape post free. 

STEREO PICK -UP CARTRIDGE S - 
ROSE TTE DC284. For all Collaro Models to replace the Studio Cartridge. Turn -over for 78 /LP /Stereo. 23.19.6. B.S.R. TC8S. Will replace the TC8H or TC8M in any Monarch Changer. Plays 78'LP Stereo records. 23.8.0. 

LATEST CABY TEST METERS 
Now in stock. CABY SUPREME MULTI -RANGE METERS. Made abroad. We can confidently recommend these meters as being accurate, well made and very good value for money. 
MODEL A -10. Sensitivity 
2,000 ohms per volt A.C. and D.C. 
Five voltage ranges 10 -1.000 
volts A.C. and D.C. Three D.C. current ranges .5 -250 ma. Two resistance ranges. Size 511n. x 
3ín. x 1tin. Price. £4.17.6. H.P. Deposit 21.7.6 and three 
monthly payments of 21.6.8. 
MODEL R -20. Sensitivi! 
4,000 ohms per volt A.C. and D ( 
Voltage ranges -Five D.C. 
1,000 volts. Four A.C. 10-1 
volts. Four D.C. current ranc.' 
8-250 ma. Four resistance rang,. 

Price £8.10.0. H.P. Deposit 
£2 and three monthly payments 
of 21.13.4. 
Illustrated leaflet Aivino full details 
of both models free upon request. 

HIRE PURCHASE 
H.P. Terms are available on any item. Repayments may be spread over 3, 6 or 12 months. Details as follows : Three months: Deposit 6/- In the £. Service charge 5% but minimum charge 10 / -. Six and Twelve months: Deposit 4/- in the £. Service charge 10 %, but minimum charge 20 / -. 
Terms of Business. -Cash with order or C.O.D. Postage extra under £3. We charge C.O.D. orders as follows. Up to £3. postage and C.O.D. fee minimum 2/8. Over £3 and under £5, C.O.D. fee only 11. Over £5 no charge. 

PLEASE NOTE: POSTAL BUSINESS ONLY FROM THIS ADDRESS. 

54 CHURCH STREET, WEYBRIDGE, SURREY. Telephone : Weybridge 4556 
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FOR VALVES - TUBES AND COMPONENTS - BY RETURN POST SERVICE 

ACEPEN 
6/6 

ATP4 3/6 
AZI 10/- 
AZ31 10/- 
AZ41 13/11 
B36 15/- 
CBL I 26/6 
CBL3I 233 
CCH35 23/3 
CL4 12{6 
CL33 19/3 
CY3I 16/7 
CYI 18/7 
CV73 6/- 
C36A 6/6 
DAF% 8/9 
DF96 8/9 
DH63 7/6 
DK96 8/9 
DL96 8/9 
DM70 7/6 
EASO 1/6 
EABC80 9/- 
EAF42 10/6 
EB34 2/- 
E841 8/6 
EB91 5/- 
EBC33 6/9 
EBC4I 9/6 
EBC81 11/4 
EBC90 12/7 
EBC9I 12/7 
EBF80 9/9 
EBF89 9/6 
EBL2I 23/3 
EBL31- 23/3 
EC31 7/6 
ECC40 23/3 
ECC81 8/- 
ECC82 7/6 
ECC83 9/- 
ECC84 10/- 
ECC85 9/6 
ECF80 12/- 
ECF82 I3/- 
ECH3 26/6 
ECH21 23/3 
ECH35 23/3 
ECH42 9/6 
ECH81 9/- 
ECH83 13/11 
ECL80 I0/- 
ECL82 12/6 
ECL83 19/3 
EF9 23/3 
EF22 8/6 
EF36 5/- 
EF37A IS/- 
EF39 5/9 
EF40 14/6 
EF4I 9/9 
EF42 11/- 
EF50 4/- 
EF50SYL 7/- 
EF54 6/- 
EF55 10)- 
EF80 7/6 
EF85 7/6 
EF86 13/- 

EF89 8/9 
EF9I 5/9 
EF9I (BVA/6 

EF97 13/3 
EF98 13/3 
EL32 5/6 
EL33 14/- 
EL34 I5/- 
EL36 19/11 
EL38 26/6 
EL4I 10/6 
EL42 10/6 
EL8I 16/y 
EL83 19/11 
ELM 9/- 
EL821 26/6 
EM34 9/6 
EM80 I0/- 
EM81 10/6 
EY51 10/- 
EY81 13/3 
EY86 I0/- 
EZ35 16/7 
EZ40 7/6 
EZ4I 7/6 
EZ80 7/- 
EZ81 7/- 
EZ90 7/6 
E1148 2/- 
FC4 26/6 
FC13 6/6 
FW4/500 

10/- 
GT IC 27/6 
GZ32 12/- 
H30 5/- 
H63 10/- 
HL23DD 

8/6 
HL22 6/6 
HN309 24/7 
K4ON 9/- 
KF3S 8/6 
KK32 21/11 
KLL32 24/7 
KT2 5/- 
KT24 5/- 
KT33C 8/6 
KT36 29/10 
KT6I 13/6 
KT63 7/6 
KT66 17/6 
KT88 22/6 
KTW6I 6/6 
KTW63 7/6 
KTZ4I 3/6 
MH41 7/9 
ML4 8/6 
MSP4/5 7/6 
MSP4/7 7/6 
N37 19/II 
N78 19/II 
N339 22/6 
OZ4 5/6 
P61 3/6 
PABC80 

13/11 
PCC84 9/- 
PCC85 14/7 

PCC88 23/11 
PCC89 19/11 
PCF80. 9/6 
PCF82 12/6 
PCF84 16/7 
PCL82 I2/- 
PCL83 14/6 
PCL84 16/7 
PL36 I5/- 
PL38 17/6 
PL8I - 12/6 
PL82 8/6 
PL83 11/6 
PL84 12/7 
PL820 18/7 
PX25 12/6 
PY3I 16/7 
PY32 17/11 
PY80 7/6 
PY8I 8/6 
PY82 7/- 
PY83 8/6 
PZ30 19/II 
PEN4DD 

26/6 
PEN4VA 

12/6 
PEN25 6/- 
PEN46 7/- 
PEN383 23/3 
PEN220A 

4/- 
PEN45DD 

26/6 
PENA4 15/- 
PMI2M 8/- 

R P 1 6 26/6 
SP4I 3/- 

SP4/5 10/6 
SP4/7 10/6 
T41 23/3 
TDD13C 7/6 
TH233 18/6 
TP25 26/6 
U10 10/6 
U14 8/6 
U16 12/6 
U22 8/- 
U25 14/- 
U37 26/6 
U45 15/- 
U50 8/- 
U76 8/- 
U191 11/6 
U339 12/- 
U403 16/7 
U404 11/4 
U801 29/10 
UABC80 

10/- 
UAF42 9/6 
UBC41 9/- 
UBC81 11/4 
UBF80 9/6 
UBF89 13/11 
UBL2I 23/3 
UC92 13/3 
UCC84 

I0/11 
UCC85 10/6 
UCF80 16/7 
UCH2I 23/3 
UCH42 10/6 
UCH8I 10/6 
UCL82 16/7 
UCL83 13/6 

UF4I 9/- 
UF42 17/3 
UF80 13/11 
UF8S 9/- 
UF86 I7/11 
UF89 9/- 
UL4I 10/- 
UL44 26/6 
UL46 26/6 
UL84 9/- 
UU6 19/11 
UU8 26/6 
UYIN 12/6 
UY4I 7/6 
UY85 7/- 
VPI3C 3/6 
VP133 15/- 
VR22(PM2A) 

VP23 6j6 
VP4I 8/6 
VR 105/30 

8/- 
VRII6 4/- 
VR150/30 

76 
VUI20A 3%6 
VU39 
(MU I2/148/9 

VU111 2/6 
W76 7/6 
W77 8/6 
W729 10/6 
X78 16/- 
Y63 9- 
Z309 7%6 
Z359 7/6 
A3 3/6 
A7GT 12/6 
C2 11/6 
CSGT 12/6 
D5 12/6 
D6 4 
H5GT 19j6 
L4 6/6 
LDS 3/6 
N5 10/6 
RS 7/6 
54 10/6 
S5 6/6 
T4 6/- 
2C26 1/6 
2P 26/6 
2X2 4/6 
3A4 7/- 
3A8GT 6/- 
3D6 SI- 
3Q4 8/- 
3Q5GT 9/6 
3S4 7/6 
3V4 8/6 
401 3- 
5R4GY 9%6 

5U4G 6/6 
5V4 11/6 
5Y3G 8/- 
5Y3GT 8/- 
SZ4G 9/- 
6A7 10% 
6A8G 9/- 
6AC7 6/6 
6AG5 5/6 
6AKS 6/6 
6AL5 5/6 
6AMS 12/6 
6AM6 5/- 
6AQ5 7/6 

6AT6 
6AU6 
6B8G 
6BA6 
6BE6 
6BG6G 
6BH6 
6816 
6BR7 
6BW6 
6BW7 
6C4 
6C5GT 
6C6 
6C9 

8/6 
10/6 
4/- 
7/6 
8/- 

23/3 
9/- 

12%6 

8%6 

6%6 
S/- 

17/3 
6C3I 7/6 
6CD6G 

29/10 

10%6 
76 
7%6 

14/- 
14/- 
26/6 
14/- 
15/3 
18/7 
7/6 
26 
2j6 
5/- 
6/6 

6%6 

6J7M 9/- 
6K7G 4/- 
6K7M 6/9 
6K8G 7/6 
6K6GT 7/- 
6K7GT 5/9 
6K8GT 10/- 
6K25 19/II 
6L6G 8/- 
6L6M 9/6 
6L7G 7/6 
6L1 23/3 
6L18 11/6 
6L19 23/3 
6LD20 15/11 
6M1 17/3 
6N7GT 7/6 
6P1 19/3 
6P26 19/II 
6P28 26/6 
6Q7G 7/6 
6Q7GT 9/6 
6SA7GT 8/- 
6SG7 7/6 
6SH7 
6S 7 8 6 
6SK7 6/- 
6SL7GT 8/- 
65N7GT 7/6 
6SQ7 9/3 
6U4GT 12/- 
6U5/6G5 

17/3 
6U5G 8/6 
6U7G 8/6 
6V6G 6/- 
6V6GT 7/9 
6X4 7/6 
6X5G 7/- 
6X5GT 7/- 
6/30L2 12/6 
7B6 10/6 
787 8/6 

606 
6CH6 
6F6G 
6F6M 
6FI 
6F13 
6F14 
6F IS 
6F18 
6F23 
6F33 
6146 
6H6GT 
615GT 

6j6M 
6J7G 

788 6/- 
7C5 ß/- 
7C6 8/- 
706 13/6 
7H7 9/- 
7Q7 

/ 9/6 96 
7Y4 8/6 
802 2/9 
902 3/6 
10CI 17/3 
1002 17/6 
1002 12/- 
10F1 12/6 
10F3 23/3 
10F9 15/3 
10FI8 15/3 
IOLI 15/11 
IOLDII 

15/11 
10M2 23/3 
10P13 17/6 

OP14 
2A6 
2AT6 
2AT7 
2AU6 
2AU7 
2AX7 
2BA6 
2BE6 
2C8 
2H6 
2J5GT 
2J7GT 10/6 
2K7GT 7,16 
2K8GT 

13/6 
2Q7GT 7/6 
2SG7 7/6 
2SH7 6/- 

19/3 
6/6 

10/6 
7/6 
8/- 

8/- 
9/- 
9/- 

3/6 
3/- 

1257 6/- 
125K7 6/- 

12SL7 8/- 
12SN7GT 

15/- 
12SQ7 8/6 
14S7 17/- 
15D2 7/9 
I9AQ5 9/9 
I9BG6G 

23/3 
2001 15/3 
20F2 26/6 
20L1 26/6 
20P1 26/6 
20P3 23/3 
20P5 23/3 
25A6G 10/6 
25L6GT 10/- 
25Z4 9/6 
25Z5 8/- 
25Z6 10/- 
27SU 19/II 
30C1 10/6 

30F5 10í6 
30FLI 10 6 
30L1 19,11 
301-15 23/3 
30P4 15/- 
30P12 12/6 
30P16 9/6 
30PLI 12/6 
30PL13 

21/11 
35L6GT 10/- 
25Y5 9/9 
35W4 7/6 
35Z4GT 8/- 
42 8/- 
35Z3 16/7 
35ZSGT 9/- 
SOCS 11/6 
50CD6G 

29/IO 
50L6GT 8/6 
75 11/6 

LOUDSPEAKER UNITS. * All brand new. * Note 
special prices. * All per- 
manent Magnet 3 ohms 
impedance. 5in. Units by 
Plessey, Goodmans, Lectrona. 
17/6 each. Each 
6à" Plessey . 

8" Goodmans 
10" Elac Plessey 
6" x 4" Plessey 
7" x 4" Goodmans 

... 18/6 

... 19/6 

... 25/6 

... 19/6 
19/6 

7" x 5' Goodmans ... 19/6 
8' x 5" Goodmans ... 25/6 
10" x 6" Plessey ... 25/6 

8" Loudspeaker Units 3 ohms 
Impedance with a matching 
Output Transformer suitable 
for 6V6. Brand new but soiled, 
offered at a Special Price of 
11/6 each. Postage 2/6. 

AUTOMAT C 
CHANGER UNITS 
The latest Co faro Conquest 
4-speed auto -changer, in 
cream with Studio " O " 
insert. Brand New, fully 
guaranteed. E7.19,6. plus 
packing and postage, 3/6. 
Collaro 4 -speed single player 
unit with automatic stop, 
cream, turnover crystal car- 
tridge, brand new and 
guaranteed. £6.19.6. 
Garrard Automatic Record 
Changer, 4- speed, type 
RCI20/D /Mark I. Price 
E8.17.6. packing and post 3/6. 

YAXLEY SWITCHES. 
4P 3W 3/- ; 4P 4W. 4/6 ; 

3P 3W 3/- ; 3P 4W 3/- ; 

IP 12W 3/- ; 2P 6W 3/- ; 

RECTIFIERS FOR 
BATTERY 
CHARGES. 

ACOS MICROPHONE. 
Acos Mic 39/I. Crystal Stick 
Microphone for use as a hand, 
desk or floor stand unit, for 
high quality recording, broad- 
casting and public address 
work. List Price £5.5.0. 
OUR PRICE 39/6. With 
stand 47/6, with floor stand 
adaptor 52/6, postage 1/6. 

TRANSISTORS. 
Red Spot 5/- ; White Spot 
7/6 ; X8102 EDISWAN 10 /- ; 

XA104 EDISWAN 18/ , 
VOLUME CONTROLS. 
Less switch 2/10. Single pole 
switch 3/9. Double pole 
switch 4/6. All values. Good 
selection of " Specials ". See 
our catalogue. 

103 LEEDS TERRACE 

WINTOUN STREET 

LEEDS 7 

I2v. 1 amp. ... 4/3 
12v. 2 amp. 
12v. 3 amp. 
I2v. 4 amp. 
I2v. 5 amp. 

... 10/6 
12/- 

... 14/6 

CRYSTAL TURNOVER 
CARTRIDGES. 
Types HGP 37/I. HGP /59 /SC 
GC2. TC8 Power Point, etc., 
15/6 each. Acostereo. Type 
73 35/- each. 

TELEVISION TUBES. 
Regunned. 12 Months Guar- 
antee. Most types avaialable 
E.G. MW 43164 E6. CRM 
141 E5.10.0. CRM171 £6.0.0. 
Carriage and Insurance 10/ , 
CATALOGUE. 
Our 1960 catalogue is now 
available, please send 1/- in 
stamps for your copy. Trade 
Catalogues also available, 
please attach your Business 
Letter Heading. 

TERMS . Cash with order or 
C.O.D. Postage and Packing 
charges extra; as follows: Orders 
value 10/- add 1/- , 20/- add 1'6 , 

40/- add 2/ - , E5 add 3;- unless 
otherwise stated. Minimum 
C.O.D. fee and postage 3 -. 
For full terms of business see 
inside cover of our catalogue. 
Personal Shoppers 9 a.m. to 
5 p.m. Mon. to Friday; Saturday 
10 a.m. to I p.m. 
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D.C. OSCILLOSCOPE 
A.C. MAINS 200 -250 VOLTS 

SIMPLIFIED SERVICING 
PROBLEMS WHEN USING 

THE 
' TESTGEAR' SCOPE 

3in. D.C. OSCILLOSCOPE 
Engineered to precision stand- 
ards. this high -grade instrument 
is made available at the lowest 
possible price, incorporating 
the essential features usually 
associated with luxury fnstru- a I# meets. 
This " SCOPE " will appeal 
particularly to Service Engin- 
eers and Amateurs. A high gain, 
extremely stable differential 

I -amplifier i3 0 mV C.Mi. Provides ample sensitivity with A.C. 
or D.C. inputs. Especially suitable for measurement of transis- 
tor operating conditions where maintenance of D.C. levels 1s 
of paramount importance. Push -pull X amplifier ; Fly -back 
suppression ; Internal Time -base Scan Waveform available for 
external use ; pulse output available for checking T.V. Line 
11 /P Transformers, etc. ; Provision for external X I/P and CRT. 
Brightness Modulation. Size 101n. high, 61ín. wide, Sin. deep. 
Wet. 111 lbs. 215.15.0. plus P. & P. 7/8. or 30 /- deposit, plus 
P. & P. 7/6 and 12 monthly payments of 26/6. 

FULL 12 MONTHS' GUARANTEE INCLUDING 
VALVES AND TUBE. 

8-WATT PUSH -PULL 
AMPLIFIER 

COMPLETE WITH CRYS- 
TAL MIKE AND Sin. 

LOUDSPEAKER 
A.C. mains 200 -250 v. Size 101in. 
x 611n. x 21in. Incorporating 6 
valves. R.F. pen., 2 triodes, 2 
output pens and rectifier. For 
use with all makes and type 
of pick -up and mike. Negativa 
feed back. Two inputs, mike 
and gram.. and controls for 
same. Separate controls for 
Bass and Treble lift. Response 
flat from 40 cycles to 15 Kcs.. 

2 dB ; 4 db down to 20 Kcs. Output 8 watts at 5% total distor- 
tion. Noise level 40 db down all hum. Output transformer tapped 
for 3 and 15 ohm speech coils. For use with Std. or L.P. 
records musical instruments such as £4.19.6 Plus 
Guitars, etc. P. & P. 7'6. 
Or 20'- deposit Plus P. & P. 7/6. and 4 monthly payments of 23 -. 

2- TRANSISTOR 
POCKET RADIO 
Plus Germanium diode, fully 
tuneable over medium and long 
waves. Size 311n. x 41ín. x lin. 
Complete set of components 
including case, 2 transistors and 
earpiece (less batteries). 

19/6 P. Pku P.1/6. 
Point to point wiring diagram 

1/6 free with kit 

PUSH -FULL OUTPUT STAGE 
Inclusive of transistors with input and output transformers to match 3 ohms speech coil, suitable for use with the above kit. Complete kit of parts including transistors. 

19/6 P Point to point wiring diagram 1/6 free with kit 

AC/DC POCKET MULTI -METER KIT 
Comprising tin. moving coil meter, 
scale calibrated in AC /DC volts, 
ohms and milliamps: Voltage range 
AC /DC 0-50, 0 -100, 0 -250, 0 -500. Milli - 
amps 0-10, 0 -100. Ohms range 0-10,000. 
Front panel, range switch, wire - 
wound pot (for ohms zero setting), 
toggle switch, resistor and rectifier. 
In grey hammer finish case. 

19/6 Plus Bunt and tested 
P. & P. 1/6 711 extra. Point to point wiring diagram 1 / -, free with kit. 

SIGNAL GENERATORS 
Cash £6.19.6 or 25 /- deposit and 
(i monthly payments of 218. 
Post and Packing 5/- extra. 

Coverage 100 Kc /s -100 Mels 
on fundamentals and 100Me /s 
to 200 Me /s on harmonies. 
Metal case 101n. x 61ín. x 
511n., grey hammer finish. 
Incorporating three miniature 
valves and Metal Rectifier. 
A.C. Mains 200 /250 v. Internal 
Modulation of 400 c.p.s. to a 
depth of 30% ; Modulated or 

unmodulated R.F. output continuously variable 100 millivolts. 
C.W. and mod. switch, variable A.F. output. Incorporating magic 
eye as output indicator. Accuracy plus or minus 2 %. 

Cash £4.19.8 or 25 /- deposit 
and 4 monthly payments of 
21/6. Plus Postage and 
Packing, 5/ -. 

Coverage 120 Kc /s-84 Mc /s. 
Metal case 10 1n. x 61ín. x 
411n. Size of scale, 611n, x 
3iin. 2 valves and rectifier. 
A.C. mains 230 -250 v. Internal 
modulation of 400 c.p.s. to a 
depth of 30 %, modulated or 
unmodulated R.F. output 
continuously variable 100 
millivolts. C.W. and mod.' 
switch variable A.D. output and moving coil output meter. Grey hammer finished case and white panel. Accuracy plus or minus 2 %. 

B.S.R. MONARCH ) -speed plays 10 records 12in., 10ín. 
UA8 WITH or 71n. at 16. 33, 46 or 78 r.p.m. 

F U L- F I HEAD Intermixes 71m, 101n. and 12in, records 
of the same speed. Has manual play 
position : colour brown. Dimensions: 
1211n. x 10 fin. Space required above 
baseboard 41 in., below baseboard 
Ills. Fitted with Full -F1 turnover 
crystal bead. 

£6.19.6 Plus 5!- Postage 
& Packing. 

With Stereo Heat, 27.19.6. plus 
51- P. & P. 

CHANNEL TUNER 
Will tune to all Band I and Band Ill stations. BRAND NEW by famous manufacturer. Complete with PCC84 and PCF80 valves (in series) I.F. 16-19 or 33 -38. Also can be modified as an aerial convertor (instructions supplied). BB 

/6 plus 3.6 P. & P. Complete with knobs. 
HEATER TRANSFORMER to suit the above, 200 -250 v., 6 - Plus 116 P. & P. 

MAINS TRANSFORMERS 
All with tapped primaries. 200 -250 volts. 3 -160, 180, 200 v., 60 ma., 6.3 v. 2 amps. 10/6. 320.0.320 v. 75 ma., 6.3 v., 2.5 amp., 5 v.. 2 amp.. 10,6. 280-0- 280. 80 ma, 6.3 v. 2 amp., 6.3 v. 1 amp., 1018. Postage and packing on the above 3 / -. 

F.M. TUNER UNIT 
Permeability tuned, by famous 
German Manufacturer. Cover- 
age 88 -100 Mc /s. Complete with 
ECC85. Size 41n. x 21n. x 2in. 

25/.. Plus P. & P. 1/6. 
Circuit diagram 1 / -, free with 
unit. 10.7 Mcls I.F. and Dis- 

criminator Coll, 2/6 pair. 

IMITATION 
LOG FIRE EFFECT 

IN FIBRE GLASS 
Size 14 inches z 11 inches 

19/6 Plus P. & P. 2/6. 

RADIO 
CHASSIS 

A.C. MAINS 200 /250 v. 
Medium & Long Wave 

Superhet. 
4 valve and rectifier. Com- 1 plete with 81n. P.M. speaker. 
Valve line -up 6E8, BK7, 6Q7. 
EL32 and rectifier. These have 
been used but fully serviced 
with new Electrolytics and 
valves. FULLY GUARAN- 
TEED. 

42/6 Pl us 716 
P, & P. 

RADIO & T.V. COMPONENTS (Acton) LTD. 
23 HIGH STREET, ACTON, LONDON, W.3. 

All enquiries S.A.E. Goods not dispatched outside U.K. 
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NO DEPOSIT - INTEREST FREE - 20 or 36 WEEKS TO PAY ! 

AMPLIFIERS 
12 Months Guarantee 
ALL PORTABLE 

AMPLIFIER Mk. D.1. 59/6 
Brand new. Latest design with 
printed circuit. Dimensions 7 x 21 
x 5in. A.C. only. Mains isolated 
2 -3 watts output. Incorporating 
EL84 as high gain output valve. 
Volume and tone controls. Knobs 
2/6 extra. P. & P. 3/6. 
AMPLIFIER Mk. D.2 79 6 
Printed circuit. Latest design. 
Dimensions 7 x 21 x 5in. A.C. only. 
Mains isolated. 3 -4 watts output. 
Incorporating the latest ECL82 
triode pentode output valve giving 
higher undistorted output. 
Volume and tone controls. Knobs 
2/6 extra. P. & P. 3/6. 
AMPLIFIER Mk. D.3 89/6 
De -luxe model. Printed circuit. 
Latest design. Dimensions 7 x 21 x 
Sin. A.C. only. Mains isolated. 3 -4 
watts output. Incorporating the 
latest ECL82 triode pentode output 
valve, giving higher undistorted 
output. Volume, treble and bass 
control. Knobs 3/6 extra. P. & P. 3/6. 
AMPLIFIER Mk. D.5 39;6 
Simple circuit employing ECL80 
triode pentode output valve giving 
2.3 watts output. A.C. only. Mains 
isolated. Single control for volume 
and on /off switch with knob. P. & 
P. 3/6. 
3 TRANSISTOR AMPLI- 
FIER 6 volts. I control. 

P. & P. 3/6. 7 7 9/6 V6 

LOOM ! AT THE 

STEREOPHONIC PLAYER 
CABINET 

6/1 
DEPOSIT 

Balance at 4/11 
for 19 weeks. 

S.T.I 

99/6 
Cash 

Continental style cabinet including extra clip-on 
speaker cabinet. 151 x 101 x 24' in. deep Takes 
B.S.R. 4 -speed stereo autochanger. Printed circuit 
amplifier-. Two 8in. speakers. Carr & Ins. 6/6. 

STEREOPHONIC AMPLIFIER 
DEPOSIT. Balance at 7/11 for 19 

weeks. 

12 MONTHS GUARANTEE 
Beautifully made for portable stereophonic record 
players. Latest design with printed circuit. Dimen- 
sions 3 x 5k x 91in. A.C. only. Mains isolated. Twin 
amplifiers each side giving 3 -4 watts output. Incorpor- 
ating ECL82 triode pentode valve. Full tone, volume 
and balance controls. Complete and ready to fit. 
Knobs 3/6 per set extra. Carr. & Ins. 3/6. 

Cash price £7.19.6. 

LOW PRICES OF OUR 
cloth covered RECORD 
T.W.1. CABINET 79/6 
Similar cabinet to the S.T.I less extra clip -on 
speaker cabinet. Size 151 x 191 x 101in. Takes 
B.S.R. U.A.8 4-speed autochanger, twin speakers 
3 control amplifier. Ins., carr., 4/6. 

RP6 29/6 
Elegant cabinet, cloth 
covered in grey or red 
with sunken control 
panel and speaker fret. 
Size 13 x 17 x 8in. deep. 
Takes a B.S.R. Monarch 
4 -speed autochanger. 7 x 
4in. elliptical speaker and 
most of the modern 
portable amplifiers. Carr. 
& ins. 4/6. 

P.L.10 CABINET 

Size 141 x 121 x 6in. 
Takes B.S.R. T.U.9 
4-speed record player 
unit.8 x Sin. elliptical 
speaker. Single con- 
trol amplifier. Carr. 
& Ins. 4/6. 

39/6 

PLAYER 
4/1 

DEPOSIT 

R.P.2. 

MODERN 
CABINETS 

TAPE 

19/6 

EXTENSION 
SPEAKERS 

19/9 
Polished oak cabinet of attractive 
appearance. Fitted with 8in. P.M. 
speaker W.B. or Goodmans of the 
highest quality. Standard matching 
to any receiver (2 -5 ohms.) Switch 
and flex included. Ins. carr. 3/9. 

8in. P.M. SPEAKER 8'9 
Std: 2 -5 ohms. With O.P. Trans., 
10 -. P. & P. 2/6. 

Elliptical SPEAKER 19 6 

Elliptical SPEAKER 22 6 
9/'x41 

B.S.R. FUL -FI Crystal Turn- 
over cartridges 19 6 
Brand new, including sapphire 
needles for L.P. and Standard, 
giving fullest range and finest tone 
obtainable for any player. Can be 
fitted to all standard pick -up arms. 
P. & P. 9d. 

DUKE & CO. 
(Dept. DI), 

621 3 ROMFORD ROAD, 
MANOR PARK, E.12. 

Tel ILF 6001 -3. 
Stamp for FREE cataloeoe. 

Balance at 3 5 per 
week for 19 weeks. 

Balance at 2i11 
per week for 19 

weeks. 
A beautifully 
styled cabinet. R.P.3. 
Made by a famous 
manufacturer. In 
polka dot cloth 
with clipped lid 
and in 
handle. Size 16 x A delightful looking cabinet 141 x 

141 x 8 deep. 171 x 81in. in 2 -tone leatherette. 
Will take B.S.R. Will take a B.S.R. Monarch 4 -speed 
Monarch 4 -speed autochanger and 61m. round 
Autochanger and speaker Carr. & Ins. 4/6. Cash 

7 x 4in. elliptical speaker price 69;6. 

and most of the modern 
portable amplifiers. Carr. 

& Ins. 4/6. Cash price 59'6. 

RECORDER CABINET 

A MUST if you are building your own tape. 
Suitable for the Truvox Tape Recording 
Deck. Less front cast speaker panel. Size 
131 x 15 x 81in. deep. Detachable lid with 
compartment for spare tape. Covered in green 
washable plastic material. P. & P. 4/6. 

B.S.R. MONARCH U.A.8 
4 -SPEED AUTOCHANGER 

£6. 19.6 
U.A.12 LATEST B.S.R. MONARCH 

4 -SPEED MIXER £8/9/6 
COLLARO CONQUEST 4 -SPEED 

AUTOCHANGER £6 19 6 
COLLARD CONQUEST STEREO 

AUTOCHANGER 11 gns. 
P. s P. au all the aboc' :í;rì. 
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. REPLACEMENT 

RE -BUILT 
T/V TUBES 

Yours for initial 
payment of 

Balañce at 8/6 for 19 weeks. 

12 months' Full Guarantee 
All sizes except 10ie. Completely rebuilt gun assembly 
new cathode, heaters, etc., giving the high standard 
required for long picture life, quality and value. Carr. 
& ins. 15/6. 

EXPRESS DESPATCH SERVICE 
Please 'phone to confirm Tube in stock. Send Telegraph 
Money Order. Tube despatched Passenger Train same 
day. This service only available with remittance by a 
Telegraph Money Order and cash sales, not terms. 

A CHASSIS FOR SPARES ALL 
THIS FOR ONLY 9/6 
56 Resist ; incl. 7 variable. Controls. Condensers, incl. 
electrolytics. Coils, 7 I.F. and R.F. Trans. 14 valve holders. 
9 87G, 5 B5G, 3 octal, 4 Trans. Mains-O.PP.-Line - 
Frame. Chokes. 250 m.a. Metal rec. 300 volt 250 m.a. 
Fuse panel- scanning coils -focus magnet. Plugs - 
sockets- switch -chassis screws -tag strips, etc. I.F. 
strip in separate Power Pack can be used without dis- 
mantling. Chassis have been used, but were working 
when stored. 7 pages of circuits and instructions showing 
position of each component. Carriage. 1..",f6. 

MODERN 
17" T/V 

CHASSIS 
COMPLETE 

AND 
WORKING 

24 GNS. 

Complete chassis including 17ín. tube, 
permanent magnet speaker, 13 channel 
Turret Tuner (any two selected channels 
fitted). Other channels supplied on 
request at 7/6 each. 13 valves. Chassis 
and valves guaranteed for three months. 
MW. CRT. 2 months' full guarantee. 
Sound I.F. 193 Mc /s. Vision 16 Mc /s. 
A.C. only. Ready and working to fit into 
your own cabinet. Carr. & Ins., 25/ -. 
As above, with 14in. tube, complete and 
working, E19.19.0. 

SOLO SOLDERING TOOL 
110 v. 6 v. 12 v. (special adaptor for 200/250 v., 
I0 /- extra). Automatic solder feed including 
a 20ft. reel of Ersin 60/40 solder and spare 
parts. It is a tool for electronic soldering or 
car wiring. Revolutionary in design. Instantly 
ready for use and cannot burn. In light metal 
case with full instructions for use. Post 3/6. 

12/6 

SUPER CHASSIS 3/11 PER WEEK 
On the initial payment of 5/I plus carr. of 
5/6, this chassis will be despatched. Balance 
at 3/11 for 19 weeks. Cash Price 79/6. 
5 -valve Superhet chassis including Bin. 
P.M. speaker and valves. Four control 
knobs (tone, volume," tuning, w /change 
switch). Four wavebands with position 
for gram .p.u. and extension speaker. 
A.C. Ins., carr. 5/6. 

SUPER 
RADIO 

SUPERIOR 89/6 
4 waveband. 5 valve superhet radio. 
2 -tone covered metal cabinet size 
241 x 12 x 10in. deep. 4 control 
knobs. Positions for gram., p.u. and 
extension speaker. A.C. only. Ins. 
carr. 8/6. 

HOME RADIO 
A.C. or Universal 79/6 
A.C. /D.C. Universal mains 5 -valve 
octal superhet. 3 waveband receiver 
can be adapted to gram p.u. In 
attractive wooden cabinet. 9) x 181 x 
I 1 (in. Ins., carr., 4/6. Terms available. 

T.V. AERIALS 23/6 
For all I.T.A. channels. Outdoor or loft. 3 elements. P. & P. 2/6 
TV. AERIALS 15/6 
B.B.C. indoor type. Folded dipole with 12ft. co -ax. cable fitted. 
Post I /9. 

T.V. AERIALS 35/- 
COMBINED I.T.A. or B.B.C. New. LISD. P. & P. 2/6. 
CAR AERIAL 6/9 
Plated. Whip antennae. 50in. long collapsing to I Iin. One hole 
fixing. P. & P. 1/.. (Not telescopic.) 
SOUND /VISION and I.F. STRIP 7/9 
Plessey. I.F.s 10.5 Mc /s sound. 14 Mc /s vision. 8 valve holders. 
Less valves. Size 8) x 5 x 41in. Circuit incl. The tuner unit plugs 
directly into this chassis. P. & P. 2/6. 

SOUND /VISION and I.F. STRIP 2/9 
Salvaged. Complete sound and vision strip. 8 valve holders. 
Less valves. I.F.s 16 -19.5 Mc /s. Size 81 x 41 x 41in. Drawings 
free with order. P. & P. 2/6. 

TIMEBASE 2/9 
Containing scanning coils, line transformer, etc., less valves. 
Drawings frée with order. P. & P. 2/6. 

CO -AX. CABLE, 6d. YARD 
Good quality. Cut to any length. 1/6 post on 20 yds. 
INSULATING TAPE 1/6 
75fc. x 'lin. In sealed tins. Post 9d. 

BAKELITE CABINETS 5/9 
Brand new. Colour brown. Attractive 
design. Size 12 x 7 x 5!. in. Ideal for small 
receivers, converters. etc. P. & P. 3/9. 

FOCUS MAGNETS 
Brand new. 38 mm. incorporating picture shift control 
1/3. 

FOCUS MAGNETS 12;6 

9/9 
P. & P. 

38 mm. Brand new. P. & P. 1/3. 

SCANNING COILS 10 6 
Low impedance. 38 mm. Brand new. P. & P. 1/3. 

SCANNING COILS 15;9 
Wide angle 90 deg. 38 mm. Low impedance. P. & P. 1/3. 

T.V. MASKS 2,'9 
Gold plastic for 15ín. tubes. Post 1/3. 

CHASSIS 1/- 
6 or 8 valve latest type midget valve design for A.M. or F.M. 
Brand new. Cadmium plated. Size 121 x 71 x 2). P. & P. 1/9. 

MAINS TRANSFORMERS 7/9 
Primary 200 -250. Secondary 300 -0 -300. 6 v. at 3.3 amps. P. & P. 
2/9. 

MAINS AUTO 0- 205 -225 -245 VOLTS AT 300 m.a. 
89 

Isolated windings of 6.3 v. at 2 -6 amp. 6.3 volt at 3-6 amp. 2 v. 
1 -4 amp. P. & P. 3/9. 

O.P. TRANSFORMERS 1 3 
Standard size. 2 -5 ohms. P. & P. l -. 20 for LI. P. & P. 5/6. 

DUKE & CO. (Dept. 13.1), 

621, ROMFORD ROAD, MANOR 
PARK, 8.12. ULF 6001 -3 

* CARRIAGE AND INSURANCE MUST BE SENT WITH 
INITIAL PAYMENT. WEEKLY EASY PAYMENTS. 

Details on Request. 
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Technical 
Training 

in Radio, 
Television 

and 
Electronics 

Engineering 
with 

ics 

The decision is YOURS. To be a 
success in your chosen career ; to 
qualify for the highest paid job .. . 

to control a profitable business of 
your own. Ics home -study courses 
put your plans on a practical 
basis ; teach you theory and 
practice ; give you the knowledge 
and experience to take you, at your 
own pace, to the top. 

Choose the RIGHT course : 

RADIO & TELEVISION ENGINEERING 

INDUSTRIAL TELEVISION 

RADIO & TELEVISION SERVICING 

RADIO. SERVICE AND SALES 

VHF /FM ENGINEERING : ELECTRONICS 

COMPUTERS & PROGRAMMING 

Ics provides thorough coaching 
for professional examinations: 

Brit. I.R.E., City and Guilds Tele- 
communication Technicians. C. & G. 
Radio Servicing (R.T.E.B.) ; C. & G. 
Radio Amateurs. 

LEARN AS YOU BUILD 
Practical Radio Courses 

Gain a sound up-to- professional- 
standards knowledge of Radio 
and Television as you build YOUR 
OWN 4 -valve T.R.F. and 5 -valve 
superhet radio receiver, Signal 
Generator and High- quality Multi - 
tester. At the end of the course 
you have three pieces of permanent 
and practical equipment and a fund 
of personal knowledge and skill. 
ics Practical Radio courses opeq a 

new world to the keen Radio 
amateur. 

THERE ARE I C S COURSES TO 

MEET YOUR NEEDS AT EVERY 
STAGE OF YOUR CAREER. 
FILL IN AND POST THIS 
COUPON TODAY. 

You will receive the FREE 6o page 
Ics Prospectus listing examinations 
and ics technical courses in radio, 
television and electronics PLUS 

details of over 15o special:sed 
subjects. 

I 

Other I C S courses include : 

'MECHANICAL, MOTOR, 
FIRE, ELECTRICAL & 
CHEMICAL ENGINEERING. 
FARMING, GARDENING. 
ARCHITECTURE & 

WOODWORKING. 
SELLING & MANAGEMENT. 
ART. PHOTOGRAPHY, 

etc., etc. 

PLEASE STATE ON COUPON 
SUBJECT YOU ARE 
INTERESTED IN .. . 

INTERNATIONAL CORR 
(DEPT. 170 M), INTERTEXT HOUSE 

PLEASE SEND FREE BOOK ON 

NAME 

ADDRESS 

ESPONDENCE SCHOOLS 
PARKGATE RD., LONDON, SWII 

OCCUPA TlON AGE............. ..:. 
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nmplete station (as Illus.) comprising: 19 Set, Supply 
l nit, Control Box, Headpl. Microphone, Morse ey, Variometer, Short Wave and V.H.F. Aerials and hases and full set of leads. All for only £9. Carr. 25/ -. 

WIRELESS SET No. 19. MK. I1. 
This most famous Army Trans /Receiver covers 2-8 Mc /s. (150 -37 
metres) in two bands and 230 -240 Mc /s. V.H.F. Has an intercom. 
amplifier. Designed for 12 and 24 volt operation. Uses a 6 -valve 
superhet receiver. I.F. being 465 kc /s., and a 6 -valve transmitter 
designed for voice and C.W. operation. Incorporates 
test and tuning meter for voltages, aerial loading 
and current tests. Panel Controls : Frequency 
tuning. P.A. tuning, Gain control. M.C.W., C.W., R /T. 
switch. Het -tone, netting, off -on. Quench, aerial - 
A.V.C.- L.T. -H.T. -Drive tests. Supplied complete 
with 15 valves and instruction book. 

SET 
ONLY 

651- 
Carr. 10 /- 

1.1GHT- 
WEIGHT HEAD- 
S E T . 
These H.S. 
30 phones are the smallest used by 
the U.S. 
Air Force. 

using soft rubber miniature eapr moulds for maximum music and vice reproduction of the finest quality. Supplied free Is a small transformer unit with cord and 
pi ug which steps impedance up to 9.000n. ONLY 15 / -. P. & P. 2/6. 
.il ICROPHONES - BRAND NEW. Throat magnetic 4/6 ; Throat carbon 3/6; No. 8 carbon w,th switch 6/6; No. 7 moving 

6 /6. Tannoy power mikes only 51 -. 

POCKET MULTIMETER 
2500 o.p.v. Multi range 
6/301120/300/1,200 v. A.C., 

ditto D.C. 
0 -1 K., 0 -1 
megohm : 
400 Micro - 
A.. 12 mA.. 
300, mA. -00 to 
+64 db 
5 ranges ; 

310. x 41 
in. x llin. 
L a r g e 
clear dial. Leads 
supplied. 

List Price £6.19.6. OCR PRICE. 
£4.7.6. Saving you £2.12.0. P. & P. 
2'6. 

CONVERT TO V.H.F. 
Within 
minutes 
you can extend 
the fre- 
q uency 
of your 
receiver 
to cover V.H.F. 
by using 
o u r brand 
n e w V . H. F. Converter. 

It.F.26 covers 50 -65 Mc's. vernier calibrated tuning. 20/ -, 

Switched tuning. 
40-50 

/8. Circuits supolied. P. & P. 3'6 on each. 

MORSE CODE SET 
WITH HEADPHONES ! 

Complete morse code set, includes 
headphones, morse key, buzzer. 
pitch control, internal battery. 
Magnificent appearance and housed 
in portable wooden case 
with carrying strap. A 
wonderful instrument to 
thrill boys of all ages ! 

Supplied complete and 
ready for immediate use. 
Original cost over £6. 

ONLY 15/- P. & P. 3/6 

T.C.S. RECEIVER 
1.5 to 12 Mc /s. 7 -valve superhet, built like a dream. 1251(7 -RF, 
12SA7 Mixer, 12A6 Oscillator, 12Q7 Detec- tor, AVC- 13F0-lst AF, 
12SK7- l.F.'s. The 12A6 final puts 1.4 watts into 500 ohms with an input modulated only 
30 °,,. Panel controls : R.F. Gain. wthge í osw 

c, pwer switch, ground 
Pitch. 

nd aerial posts. M.O. r crystal frequency switch, speaker jack, card holder to log 30 stations, hand vernier tuning knob turning a large etched calibrated plate behind hair lined window, anti - 
T.C.S. TRANSM 1TERe 

Used 
at 10.0. Carr. 

15/, 
5/ -. Note. -If both items pur - 

chased together, £17. 
Carr. 25/ , 
MONITOR 
TYPE 28. 
Consists of VCR138. 
SP81. 15174, 1 -VU120 
3 -EA50. 1 m/a mete 
scaled 100-0-100 volts. 
Incorporates Y shift, X 
shift in p /secs. Focus, 
sync, bias. Input to X 
plates switched X 20, X 5 
and direct, requires only 
suitable power pack foc 

d. use as oscillo- 
scope. carr. 10 / -. 

ACCUMULA- 
TORS. 2 volts 16 
A.H. (unspillable). 
Ideal for 6 and 12 volts supply, etc. Brand new. Original 
lin 
cartons. 

5/6 each 
P. & P. 1/6. 3 for 16/ -. P. & P. 3 /6. 8 for 
27/6. P. & P. 5/ -, 

BUILD AN F.M. TUNEIt with 
I.F. strip. Has 16 modern minia- ture valves. I.F.T.'s, etc.. sup - 

n sd versIo detail. Haile b all our previous purchasers as a wonder- ful F.M. Tuner. Brand new, only 40' -. P. & P. 3/6. ARc/aa A C 60kc /s:3Ó Mc/. nn power supply, crystal and audio filters. variable selectivity. Out- put for phones and speaker. Fully guaranteed. 818.10.0. Carr. 30, 
SIGNAL GENERATOR 

Coverage 100 kc /s: 100 Mc /a. on fundamentals and 100 Mc /s. to 
200 Mc /s. on harmonics. Metal case loin. x 6itn, x 5lin., grey hammer finish. Incorporating three miniature valves and Metal Rectifier. A.C. Mains 200/250 v. Internal Modulation of 400 c.o.s. to a depth of 30% ; modulated or unmodulated R.F. output continuously variable 100 milli- volts. C.W. and mod, switch. variable A.F. output. Incorporat- ing magic eye as output indica- tor. Accuracy plus or minus 2%. ONLY 86.19.6. Carr. 5 / -. 
BRAND NEW VARIABLE TRANSFORMERS.. Input 230 volts. Output 0 -240 volts, 5 amps. Brand new, only g8. Carr. 12/6. 

Hi -FI CO-AX SPEAKERS 
BRAND NEW - 
U.S.A. MADI: 12in. Co -axial 
Speaker. T b e 
woofer uses 8.6 oz. 
Alinco 5 magnet. 
Has 310. tweeter 
and an electronic. 
crossover network 

to separate the speaker functions. 
Frequency response : 40- 17,000 
cycles. Output 12 watts, im- 
pedance 8 ohms. ONLY 160' -. 
Bin. 2tin. tweeter, 10 watts, etc., 
90 / -. P. & P. 9/- on eacb. 

PORTABLE TRANSMITTER RECEIVER No. 18 
Entirely self contained 0 -valve Transmitter Receiver 
for voice and C.W. Frequency : 6 -9 Mc /s. (50-33 metres). 
The Transmitter signal is generated by a master 
oscillator circuit followed by a power amplifier. The aerial is auto-coupled to the power amplifier by aerial taps to a parallel tuned output circuit. The Receiver 
is a 4 -valve superhet. comprising signal frequency 
amplifier, frequency changer, I.F. amplifier, 2nd det, -A.V.C. -A.F. Stage. Selectivity : The resonance curve of the I.F. amplifier has a width of 7 kc /s. with 

an average cut-off of 5 db /kc /s. Full netting facilities, circuit set for full modulation, operated by standard 
dry batteries, range approximately 10 miles. Incor- 
porates Test Meter for aerial loading, H.T. & L.T. 
readings. Supplied Brand New complete with Power Microphone, Headphones, - Morse Key, Aerials, Webbing and full in- struction ]V( booklall for only 80 / -. Carriage 
10/ -. 18 Set as above less attachments 
60 / -. Carriage 10/ -. Carr. 10 /- 

Callers: 87, Tottenham Court Road, London, W.I. FULLY ILLUS. 
Mail orders: (Dept. P), 32a, Coptic Street, London, W.C.L. CATALOGUE. 

Telephone : MUSeum 9607 1/3 Post Free. 
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R.S.C. HI -FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST. CAN BE ASSEMBLED IN 1 HOUR 
The Recorder incorporates the Latest Collaro Mark IV Tape Transcriptor listed 
£5. The Linear LT45 High Quality Tape Amplifier listed £12.12.0. High Flux P.M. 
Speaker listed 30 -, empty Tape Spool, a Reel of Best Quality Tape 
listed 22,6. and a Handsome Portable carrying Cabinet finished in veneered 
walnut, size lain. z 13in. x 9in. high. TERMS. Deposit listed £4 10.0, and circuit. Total cost nA 1 m H. 

3 gns. and 12 monthly if purchased individually approx. £45. L`9 A Carr. payments 53/9. Cash Performance equal to units in the £60- 6 1716 price if settled in 3 mths. 
IRO class. Send S.A.E. for leaflet. 

111-F1 10 WATT AMPLIFIERS 
Slightly 

guaranteed 
d un- 

- 
1 9 - 

but guaranteed urn- Carr. 
used and in per- 
feet order. Fitteu 
Mallard valves. Dual inputs for - mike " and 
gram. etc. Bass and Treble Controls. High 
sensitivity and quality For 200 -250 v. A.C. 
mains. 

7'6 

R.S.C. A8 HIGH FIDELITY 12 WATT AMPLIFIER 
Ultra Linear Push -Pull Amplifier with 
" Built -in " Tone ControL Pre -amp 
stages, high sensitivity, includes 5 
valves (607 outputs). High Quality 
sectionally wound output transformer. 
specially designed for Ultra Linear 
operation, and reliable small condensers 
of current manufacture. INDIVIDUAL 
CONTROLS FOR BASS AND TREBLE 

Lift " and " Cut." Frequency response 
dr3 db. 30- 30.000 cíes. Six negative feed- 
back loops. Hum level 71 db. down. 
ONLY 70 millivolts INPUT required 
for FULL OUTPUT. Suitable for use 
with all makes and types of pick -Ups 
and practically all microphones. Com- 
parable with the very best designs. 
For STANDING or 
LONG - PLAYING }I 
RECORDS. For 
MUSICAL INSTRU- 
MENTS such as STRING BASIS. 
GUITARS, etc. OUTPUT SOCKET 
with plug provides 300 v. 30 mA. and 6.3 v. 
1.5a. For supply of a RADIO FEEDER 
UNIT. Size approx. 12-0 -Tm. For A.C. 
mains 200- 230 -250 v. 50 c /cs. Outputs for 3 
and 15 ohm speakers. Kit is complete to 
last nut. Chassis is fully punched. Fall 
instructions and point -to -point wiring 
diagrams supplied. Unapproachable value. 
at £7 /151- or factory built 451- extra. 
Carriage 101 -. 
If required louvred metal cover with 2 

1 -15 -0 
'i 

carrying handles can be supplied for 
18/9. Additional input sockets, with asso- 
ciate Vol. control so that two different 
inputs such as Gram and Mika' or 
Tape and Radio can be mixes. can be 

ivied 
for 13'- extra. Guaranteed 12 

TERMS on assembled two input model : 

DEPOSIT 18/9 and 12 monthly pay- 
ments, 1819. 
HIGH FIDELITY MICROPHONES 
and SPEAKERS in stock. Keen cash 
prices or credit terms if supplied with 
amplifier. 

PICK -UP ARMS complete with Hi-Fl 
turnover crystal head. Acos GP54. Limi- 
ted number brand new, perfect, at approx. 
half price. Only 29 11. 

ACOS CRYSTAL MICROPHONES. 
M1c 40 hand or desk. Listed 45! -. Only 29/9. 
Type 33-1, hand or desk. List price 501-. 
Brand new, cartoned. 35!9. 
39-1 Stick type, list price 5 gns. Brand 
new. 39/6. 

EXTENSION 
SPEAKERS 

Ready for use in 
walnut veneered 
cabinet. 
Olin. 2-3 ohms, 29'11. 
Sin. 2-3 ohms. 35/9. 
loin. 2-3 ohms. 58/9. 
Very limited number. 

SENSATIONAL TRANSISTOR OFFER 
3 for 10/9. A huge purchase enables us to 
offer Brand New. Guaranteed Brimar 
TS1 Audio Transistors at a small fraction 
of list price. 

COSSOR VHF /FM 
RADIO RECEIVER KITS 
Including 6 valves, Printed 
Circuit and Goodman s 
10' x 6' Elliptical Speaker. 
Pr aligned LF.T.s Made to 
retail at 15 GNS, _19-6 limited number at 

STAAR GALAXY 4 -SPEED 
MIXER AUTO -CHANGERS 

Brand new, cartoned. Turnover sapphire 
styli. Many exclusive features. Unique 
design motor virtually free from rumble. 
For 200 -250 v. A.C. mains. Only £5.19.8. 

I 
PORTABLE CABINETS 

Full range of attractive 15/9 
designs from 

SPECIAL OFFER- Two tone. Port- 
able cabinet, Gram amplifier. Steer. 
Changer and lin. x 4ín. P.M. Speaker. 
10 ens. Carr. 101- or with B,S.R- 
UAa. 12 gus. 

THE SKYFOUR T.ILF. RECEIVER. 
A design of a 3 -valve Long ,and Medium 
wave 200 -250 v. A.C. Mains receiver with 
selenium rectifier. High gain H.F. .stage 
and low distortion detector.. Power 
pentode output. Valve line -up 6K7. SP61, 
6V6G. Selectivity and quality are well up 
to standard, and simplicity ofconstruo- 
tion is a special feature. Point to -Point 
wiring diagrams. instructions and parts 
list, 1/9. Maximum building costs- 84.19.6. 
inc. attractive Walnut veneered wood 
cabinet 121n. s r.' 'Ir. e 5'ín. . 

R.S.C. PORTABLE 
TAPE RECORDER 

A completely assembled unit in attractive 
two -tone rexine covered camryrmg case. 

Excellent frequency response. Auto -erase. Fast 
rewind. Takes up to 51in. tape spools. High Flux 
speaker, 3 watts output. Inputs for Carr. 10;6 
Radio /Gram and ' Mike.' for 
250 V. 50 c.p.s. A.C. mains. Sen- 89 
rational value ! Price, including 
' Mike' Reel of best quality tape 
and empty spool. Usual 12 months' guarantee. 
H.P. Terms: Deposit 441- and 12 monthly payments 
of 33/4. 

R.S.C. BATTERY TO MAINS CONVERSION UNITS 
Type BMI. An all -dry 
battery eliminator. 
Size 51 x 41 x 21n. 
approx. Completely 
replaces battery sup - 
plying 1.4 v. and 90 v. 
where A.C. mains 201 
250 v. 50 c/s is avail- 
able. Suitable for all 
battery portable 
receivers requiring 
1.4 v. and 90 v. This 
includes latest low 
consumption types. 
Complete kit with diagrams, 39/9. 
ready to Use. 46/9. 

í. , N 

or 

lyse BM2. Size 0 x 5h 
x i1ín. - Supplies 12)v. 
o0 v. and W v., 40 mA- 
and 2v.0.4 a. to Lamp. 
fully smoothed. There- 
by completely re- 
placing both II.T. 
batteries and L. L 
2 v. accumulators 
when connected to 
A.C. mains supply 
200-250 v. 50 cis. 
SUITABLE FOR ALL 
BATTERY RECEI- 

VERS normally using 2 v. accumulator. 
Complete kit of parts with diagrams and 
instructions. 4q6. or ready for use, 5916. 

R.S.C. MAINS TRANSFORMERS ( GUARANTEED ) 
Interleaved and Impregnated. Prim- 
Arles 200-230-250 v. 50 c/s. Screened. 
TOP SHROUDED DROP THROUGH 
250b250 v. 70 mA. 6.3 v. 2 a. 5 v. 2 a... 1719 
350-0.350 v. 80 mA, 8.3 v. 2 a, 5 v. 2 a... 18/9 
250-0.250 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a... 25/9 
300-0-300 v, 100 mA. 6.3 v. 4a. 5 v. 3 a... 25/9 
3504350 v. 100 mA. 6.3 v. 4 a, 5 v. 3 a... 25/9 
350-0-350 v. 100 mA. 6.3 v. 4 a, 4 a, C.T. 

350-0350 V. 150 mA. 6.3 V. 4 a, 5 V. 3 a,.. 29/9 

FULLY SHROUDED UPRIGHT 
250-0-250 v. 60 alA, 6.3 v. 2 a, 5 v. 2 a, 

Midget type 21-3-3in. . ,. ,,, 17/9 
250-0-áAv.100 mA, 6.3v.4a,5v.3a.., 28/9 
300-0-300 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a... 26/9 
350-0-350 v. 100 mA, 6.3 v. 4 a, 5 v.3 a... 26/9 
300-0-300 v. 130 mA, 6.3 v. 4 a. 6.3 v. 1 a, 

for Mallard 510 Amplifier ... . 35/9 
350-0-350 v. 150 mA. 6.3 v. 4 a. 5 v. 3 a... 35/9 
425-0-425 v. 213 mA. 6.3 v. 4 a. C.T, 

6.3 v. 4 a, C,T., 5 v. :3 a. Suitable 
Williamson Amplifier. etc. ... ... 49/9 

FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 cis, primaries 6.3 v. 
1.5 a, 5/9; 8.3-v. 2 a. 7/8: 04-63 V. 2 a. 7/9: 
12v .1a.7/11 ;6.3v.3a, Sal: 6.3v,6a. 
17/6; 12 v. 3 a, or 24 v. 1.5 a, 17/6. 

OUTPUT TRANSFORMERS 
Midget Battery Pentode 66:1 for 

Small Pentode, 50000 to 30. ... 3/9 
Small Pentode 7/8.0000 to30 ... ._ 3/9 
Standard Pentode 5,0000 to 30 ... 5/6 
Standard Pentode. 7/8,0000 to 30 ... 5/6 
10,0000 to 30 ., ... 5/6 
Push -Pull 10.12 watts 6V6 to 30 or 

Push -Pull 1042 watts to match 6V8 
to 35-5 or 150 .,. .,. ... 19/9 

Push -Pull ELM to 3 or 1150 .,- ... 18/9 
Push -Pull 15 -18 watts, 616, KT66 -.- 22/9 
Push -Poll for Mallard 510 Ultra 

Linear .,. ..29/9 
Push -Pull 23 watts, sectionally 

wound 61.5, KT66, etc.. to 3 to 150... 47/9 

ELIMINATOR TRANSFORMERS 
Primaries 201239 v. 50 c/s. 
120 v. 40 mA. 5-0-5 v. 1 a. ... ... 1519 
90 v. 15 mA. 4-0-4 v. 500 mA. ... ... 9f9 
SMOOTHLNG CHOKES 
150 mA. 7 -10 H 250 ohms... ... ... 111 
100 mÁ 10 H 2O0 ohms ,., ... ... 819 
80 mA. 10 H 350 ohms ... ... ... 5/9 
60 mA. 10 H 409 ohms ... ... ... 4111 
CHARGER TRANSFORMERS 
All with 200 -233 -253 v. 50 c/s Primaries: 
0 -9 -15 v. 11 a. 12/9 ; 0 -9-15 v. 3 a. 16/9: 
0-9 -15 v. 5 a. 19,9 ; 0 -9-15 v. 6 a. 23'3. 

AUTO TRANSFORMERS. 50 watt 
0- 110/115 -230/250 v. 6/11 each. 

COLLARD CONQUEST 4 -SPEED 
AUTO -CHANGER with high fidelity 
Studio pick -up. Latest model. Brand 
new. Cartoned. For 200 -250 v. 59 c.p.a, 
A.C. mains. Our price £7.19.8. Carr. 5/8_ 

COLLABO 4 -SPEED SINGLE 
PLAYER UNITS. Type AC /41Y'í4 with 
turnover crystal head. ¿8.12.6. Carr. 416. 

www.americanradiohistory.com

www.americanradiohistory.com


February 1960 PRACTICAL WIRELESS 825 

R.S.C. Al2 STEREOPHONIC AMPLIFIER KIT 
A complete set of parts to construct a Stereo amplifier with an 
undistorted output total 6 watts. For A.C. mains input of 200 -250 v. 
Outputs for matched 2 -3 ohm speakers. Sensitivity 130 m.v. Ganged 
Vol. and Tone Controls. Preset balance Control. Full Instructions 
and point -to -point wiring diagrams supplied. Only good quality Carr. and Pkg. 5/- 
components and latest high grade valves used. Exceptionally realistic reproduction can be obtained at ample volume for the home, as can be demonstrated in typical urroundings at our County Arcade premises. A really sensational offer. 

-19 -6 

STEREO EQUIPMENT OFFER. 
Comprising Al2 Kit, 2 pppp fI pp 
matched Bin. L /Speakers, *h -1y -h 

YY and Acos T/O Stereo head LLYY VV 

with diamond stylus suit- Carr. 7(6 
able most pick -ups. 

BUILD A TRANSISTOR ISED 
RECORD PLAYER to Operate from 
6 v. Dry Batteries. Total 

£1 cost of parts Only L o Unit is housed in attractive 
portable cabinet and will play standard 
7ín. 45 r.p.m. records at ample output 
level. All parts available separately, 
i.e.. Garrard Player Unit with pick -up. 
23.19.8. Portable Cabinet 29/6. 

R.S.C. 30 WATT ULTRA LINEAR 
HIGH FIDELITY AMPLIFIER A10 
A highly sensitive Push -Pull high output 
unit with self-contained Pre -amp. Tone 
Control Stages. Certified performance 
figures compare equally with most ex- 
pensive amplifiers available. Hum level 
70 db. down. Frequency response ±3 db. 
30. 30,000 c /es. A. specially designed 
sectionally wound ultra linear output 
transformer is used with 807 output 
valves. All components are chosen for reliability. Six valves are used, EF86, 
EF86, 200383 807, 807. GZ33. Separate 
Bass and Tryyeuuble Controls are provided. is 

onlyu12 millivolts soethatrANY 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 with Electronic 
ORGAN, GUITAR, STRING BASS, 
etc. For standard or long -p laying records. 
OUTPUT SOCKET PROVIDES L.T. and 
H.T. for a RADIO FEEDER UNIT. 
An extra input with associated voL 
control is provided so that two separate 
inputs such as Gram and ' Mike ' can be 
mixed. Amplifier operates on 200 -250 v. 
50 o /cs. A.C. Mains and has output for 
3 and 15 ohm speakers. Complete kit of css á (pippit ha i ont -to- on 
11 

6NS, wiring diagrams and In- 
structions. If required 

Carr. 10/- supplied for 
A88 

9 9. 
canThhe 

amplifier can be supplied, factory built 
with 12 months' 

and 12 mnhly 
payments of 24/9. 

LINEAR ' DIATONIC' 10-14 WATT 
H1G II FIDELITY PUSH -PULL 
ULTRA LINEAR AMPLIFIER. For 
20) -250 v. A.C. mains. Valves ECC83, 
ECC83. EL84, EL84, EZ81. Self- contained Pre -amp Tone Control stage, Separate 
Bass and Treble Controls. Independent 

Mike ' and Gram input sockets. Outputs 
for 3 and 15 ohm speakers. Only 12 GNS.: 
or Deposit 22/3 plus 10 /- carr. and 12 
monthly payments of 22/3. Send S.A.E. 
for leaflet. 

LINEAR L50 50 WATT P.A. AMPLI- 
FIER. High quality and sensitivity. 
19 GNS. Send S.A.E. for leaflet. 

GARRARD 4- SPEED AUTO- 
CHANGERS. Type RC120H. Very 
limited.number at only 29.19.6. Carr. 5/6. 

R.S.C. 3 -4 WATT A7 
HIGH -GAIN AMPLIFIER 

Inc 2001250 v. 50 c: e., Maio. Input. 
Appearance and Specification, with 
exception of output wattage. as A5. 
amplifier. Complete Kit with dia- 
grams. 23.15.0. Carr. 3 8. 

R.S.C. 

LINEAR L45 MINIATURE 4/5 WATT QUALITY AMPLIFIER. Suitable for 
use with any record playing unit, and 
most microphones. Negative feed -back 
12 db. Separate Bass and Treble Controls. 
For A.C. mains input of 200 -250 v. 50 c /cs. Output for 2-3 ohm speaker. Three minia- ture Mullard valves used. Size of unit only 65 -51ín. high. Guaranteed for 12 months. Only 25/19/6. Send S.A.E. for illustrated leaflet. Terms. Deposit 2216 and 5 monthly payments of 22/6. 

AM /FM RADIOGRAM CHASSIS 
HIGH QUALITY 6-S WATT PUSH - 

PULL OUTPUT 
For 200 -250 v. Mains. Long wave, Medium. 
F.M. and Gram. Complete with B B.V.A. 
valves. Guaranteed 12 months. Only 
22 GNS. Or Deposit 22.12.0 and 9 
monthly payments of 22.12.0. 

R.S.C. 4-5 WATT A5 HIGH -GAIN AMPLIFIER 
A highly -sensitive 4 -valve quality amplifier for the 
home, small club, etc. Only 50 millivolts input is re- 
quired for full output so that it is suitable for use with 
the latest high fidelity pick -up heads, in addition to 
all other types of pick -ups and practically all ' mikes'. Separate Bass and Treble Controls are provided. These give full long-playing record equalisation. 
Hum level is negligible being 71db, down, 15 db. of 
negative feedback is used. H.T. of 300 v. 25 mA. 
and L.T. of 8.3 v, 1.5 a. is available for the supply of a 
Radio Feeder Unit, or Tape -Deck pre- amplifier. For A.C. mains input of 200. 230 -250 I. 50 c /s. Output for 2-3 ohm speaker, Chassis is not alive. Kit Is complete in every detail and includes fully punched chassis (with baseplate) with Blue hammer finish and point -to-point wiring diagrams and in- structions.Exceptonal value at only 24/15/ -, or assembled ready for use 25/- extra, jius 3/8 carr.: or Deposit 2246 and 5 monthly payments of 22/6 for assembled unit. 

R.S.C. PORTABLE GUITAR 
AMPLIFIERS 

Junior 5 watts High Quality output. Separate Bass and Treble 'Cut' and 
Boost ' controls. Sensitivity 15 m.v., 

Twin inputs. High Flux Bin. Lousdpeaker 
built -in '. Handsome, strongly made 

Cabinet (size approx. 14 x 14 x 7ín.) finished in satin walnut, and fitted carrying 
£8.19 6 Carr. handle. H.P. H Terms. fa AN £1 and 9 /6 monthly payments 

ofel. 
senior 10 watts High Fidelity output. 
Separate Bass and Treble Cut' and Boost' controls. Twin separately 
controlled high gain inputs so that 
two Instruments such as Guitar and String Bass can be used at the same 
time. Two loudspeakers are incorporated, 
a high Flux 12 3n. for Bass notes and a 
7 x 4 m. elliptical for Treble. Cabinet is 
well made and finished satin walnut, 
Size 

Terms. Deposit 23/6 and 
ize approx. 18 x 18 x 8 In. 

12 monthly payments of 23/8. 5 Both models for 200 -250 v. A.C. Carr, 101 - mains. 
GNS. 

12ín. 10 WAIT HIGH QUALITY 
LOUD - 
SPEAK - 

ERS IN 
POLISHED 
WALNUT 
FINISHED 
CABINET 

Gauss 12,000 
lines.Speech 
coil 3 ohms 
or 15 ohms. 
Only 24.19.8 
Carr. 5/ -. 
Terms : De- 
posit 11/- 

and 9 monthly payments of 11 / -. 
12 in. 20 WATT' HI -FI LOUD- 
SPEAKERS IN CABINETS. Size 18 x 
18 x 8 in. Finish as above. Terms: Deposit 
Óñ /1 0 27.19.6. 

and monthly 
payments 

of 13/10. 

PLFSSEY DUAL CONCENTRIC 121n. 
15 ohms HIGH FIDELITY SPEAKER 
(12,000 lines) with built -in tweeter (com- pletely separate elliptical speaker with 
Choke, condensers, etc.), providing extra- 
ordinarily realistic reproduction when 
used with our A8 or similar amplifier. Rated 10 watts. Price only £5/17/6. 

Hi -FI CRYSTAL PICK -UP HEADS. 
(Turnover type with sapphire stylus). 
HGP59. Standard replacement for Gar- rard and B.S.R. B.S.R. Ful -fi. Garrard 
GC2. 19/9. 
POWER PACK KIT. Output 250 v. 50 
mA, fully smoothed and 6.3 v. 1.6 a. Con- sisting of Mains Trans., Selenium Recti- 
fier. Smoothing Choke, Double Electroly- tic Condenser, Chassis 6ín. x 31in. and 
Circuit. only 18/9. 
P.M. SPEAKERS. 2-3 ohm, 28in. Perdio 
21/9. 5M., 17/9. 6í1n., 16/9. Bin., 19/9. 
8 x 5ín..25 /9. 10in. 26/9. 10 x 61n. 29/9. 
12ín. 29/11. loin. W.B. Stentorian " 
3 or 15 ohms type HF1012 10 watts, hi- 
fidelity type. Recommended for use with 
our A8 Amplifier, 24.10.9. 12ín. Plessey 
3 ohms 10 watts (12,000 lines), 5916. 

TWEETERS. Plessey 3 ohms 19/9. 
LG3 MINIATURE 2-3 WAIT GRAM AMPLIFIER. For use with any single 
or auto -change unit. Output for 2-3 ohm speaker. For 200-250 v. 50 c p.s. A.C. mains. 
Over -all size 68 x 46 x 2iin. Controls : 

Vol. and Tone with switch. Guaranteed 
12 months. Only 57/9. 

SUPERHET FEEDER UNIT. Design of a high quality Radio Tuner Unit (specially suitable for use with any of our Ampli- 
fiers). Delayed A.V.C. employed. The 
W.Ch. Sw. incorporates Gram position. Controls are Tuning, W.Ch. and Vol. only 
250 v. 15 mA. H.T. and L.T. of 6.3 v. 1 amp. required from amplifier. Size of unit ap- 
prox. 9- 6-7in. high. Simple alignment pro- 
cedure. Point -to -Point wiring diagrams, instructions and priced parts list with illustration, 2/6. Total building cost 
24/15/ -. For descriptive leaflet send S.A.E. 

E.M.I. 4 -SPEED SINGLE RECORD PHILIPS CONCENTRIC (Dual Cone) PLAYER UNITS with turn -over crystal l0in. P.M. SPEAKERS. 3-5 ohms. head for Stereo and Monaural. Only Limited number at only 29/9. 281919, carr. 4/6. 
TERMS : C.W.O. or C.O.D. No C.O.D. under T . Poet 1/9 extra under 82; 2/8 extra under 95. 

Open 9 to 6 ; Weds. mt8 1 p.m. Trade supplied. B.A.E. with all enquiries. 

BRADFORD, MANCHESTER 
(Leeds) Ltd. and LEEDS 

Mail Orders to 29 -31 Moorfield Rd., Leeds 12. 
Callers to 5 and 7 County (Mecca) Arcade, Briggate, Leeds I, 
and 8 -10 Brown St. (Market St.), Manchester 2, 
or 56, Morley Street, (Next to Majestic Ballroom) Bradford. 
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ES Your Radiogram into Tape Recorder Fluorescents 
ES 

03 
ffl 
03 

03 

® 

ffl 
ES 

03 
E13 

® 

For Your Lab. 
Resistance substitution boxes are 
great time savers and you really 
cannot have too many of them 
here then, is an opportunity to 
acquire these at a very low rate. 
Our R S. kit available for only 
8.6. plus 1'6 postage, comprises 
one 50 W. precision variable resis- 
tor 0 -100 K.. six 2-3 watt fixed 
resistors. one 6- position switch. 
one pointer knob and one ordinary 
knob and instructions. This 
unit when made up will give an 
infinite variability over the range 
103 ohm to 2 meg. 

EB 
® 

I2- CHANNEL TURRET 
TUNER 

® ideal for con- 
Eli verting an 
FE v old or build- 

ing into new 
03 T.V. These 
® . ; are brand 

new stock. 
FE viii - not surplus. 
ES 

supplied complete 
PB Ir with valves 

® i 4 and 
ocal 

ils 
Band 

and Band 
EB Ì® II stations. 

Model 1. 
® I.F. Outpct 
Ela 33/38 Mc 's 
® series heaters (parallel heaters. 5.'- 
iii Model ® parallel heaters ((series he6a/19 

Meta 
ER extra), with Instructions and cir- 
® cuit diagram, 79/8, knobs 3/6 extra. 
® postage and insurance 2/6. 
ffl 
03 Avo Prodclips 
ES 
® The ad- 
Es vantage of 
ps these test 

prods is 
that by pressing the trigger at the 

EP side they become crocodile clips and 
can be left in circuit. This is a great 
time saver when servicing. Price 
15.- Pair. 

Convert your record player or 
radiogram. The mechanism 
can be fitted or removed in a 
matter of seconds and gives all 
the facilities available with 
the normal tape recorder, i.e., 
record, playback, erase, re- 
wind. etc.. etc. Complete with 
transistorised pre -amp as illus- 

trated. Only 213.12.0 or with Acos pick -up. 215.12.0. 
A.P. terms available. 
Unique Opportunity to build Fine 

Transistor Set 
Constructor's parcel : 
to build Pocket 6 
Transistor Set as 
currently being sold at 
£17.17.0. Parcel com- 
prises Motlffed two - 
tone cabinet as illus- 
trated, tuning dial. 
two gang tuning con- 
denser, combined Bake- 
lite chassis I printed 
circuit and easy to 
follow circuit. Costing 
value 5716 -offered while 
plus 210 post. Suitable for 

supplies last at only 29 6. 
our own 

original circuit. All parts availablcircuit t highly 
build 

om com- 
petitive prices. Do not miss the tremendous bargain. 

American Receiver C646068 

All complete with polyester filled 
choke and interference suppressors. 
starters and fluorescent tube -all 
ready, in fact, to switch on. 
5ft. 80 watt, 54/9 plus 5/6 carriage 
and insurance. 
4ft. 40 watt, 3916 Plus 5'6 carriage and 
insurance. 
3ft. 40 watt. 39'6 plus 416 carriage and 
insurance. 
2ft. 20 watt, 39/6 plus 4/6 carriage and 
insurance. 
Circular 40 watt, 87/- plus 5;6 carriage 
and insurance. 

plus 5A Circular 80 watt, 104/6 pl 
carriage and insurance. 
These fittings are suitable for hanging 
or direct fixing -carriage and 
insurance applies for distances np 
to 250 miles, over and above this 
carriage will be extra. 

Connecting Wire 

P.V.C. covered in 100ft. colis -219 
coil or four coils different colours, 
10; -, post free. 

El3 

® 
Our 68 -page Hi -Fi Catalogue Is 
now being sent out to customers 
-gives details of the latest and 
best Hi -F1 equipment with over 
400 Illustrations. Price 2'8 per 
copy which is refundable from 
purchases. 

ES 
FE 

Ela A.C. /D.C. Multimeter Kit 
m Ranges : D.C. volts 

05, 0-50. 0-100, 0500, 
0- 1,000. A.C. volts 

® 0-5. 0-50, 0- 100. 0-500. 
® 0- 1,000. D.C. milli- 
13 amps 0-5, 0 -100. 

Ili 0500. Ohms 0- 50.000 
with internal bat- 

0-500.000 With 
US external batteries. 
ES Measures A.C.'D.C. 
¡E volts. D.C. current 
pi and ohms. All the 

essential parts in- 
cluding metal case. 21n. moving coil 
meter, selected resistors, wire for 

ES shunts, range selector, switches. 
® calibrated scale and full instructions 

price 19`8. plus 2'6 post and insurance. 

® Miniature 
Ela Microphone 
® American made. Dy- 

namic type, real 
bargain at 2/8, plus 
6d. postage. 

This is a 12 -valve receiver originally designed for 
military operation on the 60-80 M c band. One stage of 
R.F. and three stages of I.F. with additional stages for 
noise suppression and A.V.C. make this an extremely 
versatile receiver, also crystal in oscillator provides 
highest stability. On the front panel are all controls 
and moving coil input and output meters. Complete 
with its own power supplies, these. however, are 
intended to operate on American voltage 115 v. So 
with each receiver we supply a step down trans- 
former. A limited quantity only of these offered at 
the extremely low price of 26.10.0. Plus 12,6 carriage' 
and packing. Size approx. 26in. x 9in. x 17in. Note : 

These sets are unused but have been in store for some 
years and may therefore require servicing before 
being put into operation. At the low price charged 
we cannot test these nor do we give any guarantee. 
Complete with valves and one crystal. Circuit dia- 
gram and technical notes free with equipment or 
separately Arica 2'6. 

Component Storage 
Drawers 

Stout board construction 
these drawers are ideal for 
small parts. Supplied com- 
plete with simple erection 
instructions -1/6 each or 12 
drawers each 6 x 2l x 61ín.. 
13'6, post 2i -. 

FOR ADDRESS 
SEE OPPOSITE PAGE 

New Improved Circuit for 
the 1960 Skysearcher 

This is a three valve receiver kit 
using modern circuitry. Ideal as 
second set for the bedroom, work- 
shop. etc. All parts including mains 
transformer, valves. resistors. coils. 
etc., but not cabinet, chassis or 
speaker, 296. plus post and ins. 3/6. 
Data free with parts or available 
separately 1/6. 

Battery Charger Rectifier. Selen- 
ium 12 -15 v.. 5 amp., 12/6. 
Metal ('hasts. Punched for Mallard 
510 Amplifier, complete with inner 
screening sections and stove enam- 
elled, 12/6 set. 
Geiger Counter Tabes. 20th Century 
type. Type No. G24. with circuit of 
geiger counter. 29'8. 
Heavy Duly Test Prods. Red and 
black with plug -in lead attachments. 
8 6. 

Metal Rectifier 
80 mA. 3(Y) volt, 5'8 each, plis 
post ii -. 

Novelty Radio 
Completely wired tun- 
able medium and long 
wave. originally inten- 
ded for B7G valves and 
external batteries but 
could easily be conver- 
ted for transistors with 
internal batteries. Less 
valves and speaker, 
otherwise complete. 
15/ -, plus 1/6 postage. 

ERMESEBffl1BESESfflEB®IH®ESI$fflfflEHfflEiiEBfflIBESEEIiSEüPE.i7, i4 'F1103EBEIffl 
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E1 
113 

FE 
FE 
83 
Eli 
EP 

iE 

EP 

iE 

EP 

EB 

An invaluable tool for working inside 
a dark cabinet or cupboard. This is a EH 
screwdriver with torch and has four W 
interchangeable bits, two for the Ei8 ordinary slotted screws and two for 
Philips heads. The torch section 
operates from li v. batteries in the 
handle and will save its cost in frayed Eí3 
tempers alone. Why not treat your- 
self to one of these now ? Only 1018. Eli plus 1/6 post and packing. 

Morganite Potentiometers EB 

Single and 2 -gang EP 
types available,¡/ ( 

standard size with 
good length 
spindle, all "y 
new and 
S o x e d. 
Single types. 11- ffi 
each. values- avail- - - ED able : 5K. 10K. - 

- 25K. 50K. 100K, 250K, 1 meg., 2 meg. 
Gang type 3/- each -values available : 

5K+ 5K, 100K + 100K, i meg. + I meg., W 
2 meg. + 2 meg. 

83 
ES 

Single- strand 18- 
gauge with _fa 
P.V.C. covering W 
which makes It REI 

rustproof. Extra W strong, will 
stand tremend- 
ous strain. Ideal 
for gardening. 65 
clothes lines. in- Eli 
door aerials, etc. 

etc. Also being steel alloy and hay- 
EP ing a resistance of approximately i 

ohm per yard this can be used for 
electrical work, soil heating, wrap- Eí3 
ping round water pipes. etc. New on W 
drum containing 3.060ft. Price 8/6. 
plus 3/6 carr. 

Ri 

Wondergram 

This is a record player which 
operates from torch batteries. It 
is amazingly small and can, in fact, 
be carried in the pocket -it weighs 
only about 21b. Despite its small 
size it will play all modern records, 
7in., loin. and 12ín. at 33 r.p.m. or 
45 r.p.m. Completely transistorised, 
it gives 100 milliwatt undistorted 
output. Price £15.15.0. H.P. terms 
available. 

Radio Stethoscope 
This can be slipped 
into the pocket rather 
like a fountain pen. 
With it in most 
districts a receiver 
can be checked from 
the grid of the first 
valve right through to 
the output without a 
signal generator, the 
stethoscope will oper- 
ate in both L.F. and 
R.F. circuits without 
alteration, It is a 
complete fault-finder. 
All the necessary parts 
to make this tracer 
9B. post 11. 

Crystal Mike by Acos 

Model 39/1, this is ideal for tape or 
general amplifiers. complete with 
screened lead 39'6. plus lf- post. 

" Dim and Full " Switch 
Particularly useful for con- 
trolling photoflood lamps which 
have only a short life at full 
brilliance. This toggle switch 
has three positions the first 
position puts two lamps in serles 
at half brilliance for setting up. 
the second position is off and 
the third position full brilliance 
for the operation shots. Also 
useful for controlling night 
lights, heaters, etc.. etc. Price 
319 each, post 9d. Circuit 
diagram included. 

Hi -Fi Snip 
Infinite Wall Baffle 

Nicely veneered 
and pol- 
ished. Corner 
fitting (at- 
taches to ptc- 
t u r e rail). 
Takes up no 
floor space, 
Gives really 
fantastic re- 
sults with only 
low- priced 8 in. 
speaker. F i t - 
tine. for tweeter. Only 45 :- each. 
carriage and insurance 3 6. 

ASSURE YOUR FUTURE 
The ownership of a 
good Instrument has 
been the turning 
point in many 
a career, it 
could easily be 
yours, for you 
can own the latest Avo 
Test Instru- 
ment for the 
initial pay- 
ment of only 
10 /-. This 
test instru- 
ment is ultra- 
modern, has 
a sensitivity of 10,000 Ohms per Volt, measures A.C. 
Volts 0 -1,000 in 5 ranges, D.C. Volts 0 -1,000 in 7 ranges, 
D.C. current at 1 Amp. in 5 ranges and resistance up 
to 2 Megs. in two ranges. 
Free Gift. To extend the uses of this instrument, 
for instance, to measure capacity, inductance, E.H.T., 
etc.. we have developed a range extender scale and 
operating notes, these will be sent free to purchasers 
of this instrument. 
All sent immediately for 10 /- deposit, balance by 21 
payments of 10 / -, which includes free insurance 
against accidental damage for 12 months. Non -callers 
add 3.6 post and insurance. Cash price. 89.10.0. 

Components Would Cost More 
Car Battery Charger- ready -made 
high output battery charger In stove 
enamelled sheet steel louvred case. 
New, complete and ready to work. 
Rated at 12 v. 4 amps. and variable 
rate selector for trickle charging . 

also a meter to show charging rate. 
Suitable for 230 /250 A.C. mains. 
Special snip price of 55/-. plue 3.!1 
post and ins. 

Philips AG2009 Transcription Unit 
Philips AG200i1 
Record Player. 
a modestly 
priced 4 -speed 
unit with many 
outstanding 
features. is 
ideal for the 
enthusiast who 
is assembling 
his own equip- 
m en t or 
modernising 
an older in- 
stallation. The 
pick -up arm is wired for 
stereo and the 
Philips stereo 
head is avail- 
able as an op- 
tional extra. 
Eddy Current Brake gives f2°ß fine adjustment on 
all four speeds. Continuously variable pick -up 
playing weight (2 -12 gms.). 
Supplied with Philips Hi -FI crystal head, type A0301.9 
for microgroove and 78 r.p.m. 
Frequency response 30- 15,000 c /s. 
Pick -up lifting and lowering device. 
Individually balanced heavy turntable. 
Muting switch fitted. 
Can be used with any amplifier or radio set. 
Complete with monaural pick -up, 210.10.0. or £1 
deposit and 21 fortnightly payments of 10/ -. 
Available also with stereo head, diamond or 
sapphire stylus. Prices on request. 

Here is a 
present 
that will 
be really appreciated 
Motorised food mixer with no irksome 
lead hanging out and which does not 
have to be plugged into the mains as it 
works ofl three 1i v. cells in its handle. 
A really useful mixer ideal for kitchen or 
anywhere about the house and can also 
be taken on barbecues, picnics, etc. 
Price 35 -, plus 2/6 post and packing. 

...... .... ,.__..,;<`i 

s 

For Your 
Service Department 

This Month's Snip 
8ín. P.M. Speaker in fabric - 
covered cabinet-size 101n. x Rin. 
x 4in. Price 29/8, plus 2/6 post 
and insurance. 

Versatile Wire 

T.V. Service Sheets 
200 sheets covering most popular 
post -war televisors by leading 
makers -Cossor, Ekco, Ferguson, 
Pye, etc., £2. post free. PRE- 
VIOUS PURCHASERS OF 
THESE SHEETS PLEASE NOTE: 
WE CAN SUPPLY SHEETS 
Nos. 100 -200. £1, or 150 -200. 10 / -. 

All item. advertised can be obtained from the following Companies. 
If ordering by pm'', addri.. sour order to the ('ompany nearest to you and please include postage. 

Electronics (Manor Electroni . (Ruislip) Ltd. Electronics (('ros don) l.td. Electronics (Finsbury Park) Ltd. I Park) Ltd. 42 -48. Windmill Hill, 288, London Road, 29, Stroud Green Rd., 
520. High St. North, Ruislip, Middx. Croydon. Finsbury Park, N.4. 

Manor Park, 01.12. Phone RUISLIP 5780. Phone : CRO 6558. Phone : ARChway 1099. - 

Half day Wednesday. Half day Wednesday. Half day Thursday. 
I®EWíWWW&PEWREER WWEBERR®EBERES®®®EH®EWEEMBE El WWWW®EBE1FB®EF iFT RRHEEI3RBESEB®®EW®®WE iERI 
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Here are some new models 

F.M. TUNER 
[13.12.6 

R.F. TUNING 
UNIT 

and I.F. 
AMPLIFIER 
AVAILABLE 

SEPARATELY 

u.,.son 

F.M. TUNER. Tuning range 88 -108 Mc /s. Three I.F. stages with pre -aligned transformers. 
Complete R.F. Unit is despatched wired, pre -aligned and tested. Built -in power supply. 
7 valves. Sensitivity 2.5/4V for 20 dB. noise quieting. 

TRANSCRIPTION RECORD PLAYER. Embodies new 
Collaro RP594 unit with the Ronette Stereo Pick -up. Gives 
excellent results on stereo or mono. (16, 33' 45 L.P. or 78 r.p.m.) 
discs. Detachable head and supplied with wooden plinth. 
THE 'COTSWOLD.' An acoustically designed 3 -unit Speaker 
System capable of doing justice to finest programme sources. 
Range 30- 20,000 c /s. All parts left " in the white " for finish 
to personal taste. RP-I U 

E12.10.0 

IIIIIIllltlllllIIIlllllllllllllllllllllllll 
"PACKAGED DEALS" 

The above models and others. can be 
obtained as parts of " packaged deals " of 
MATCHED STEREO HI -FI 
EQUIPMENT, thereby saving you 
additional money. 

FREE DELIVERY IN U.K. 
DEFERRED TERMS AVAILABLE 

OVER f10. 

THE "GLOUCESTER" cabinet has 
been specially designed to meet the 
varying needs of different homes. Mk. I 

houses Record Player Stereo Amplifier, 
F.M. Tuner and records, etc. The Mk. II 

will house a Tape Deck in addition. 

THE "COTSWOLD" 
£19.18.6 

Why not send for Free Catalogue ! THE "GLOUCESTER" 
Mk. I £15.18,6 

Other models include Mk. 11 L17.8.6 

TRANSISTOR PORTABLE model UXR -I. This dual -wave, 6 transistor portable radio, strikingly styled in handsome 
solid leather case, is universally admired. The tone is rich and brilliant and it performs well everywhere, including in a car. 
Easily built in 6 hours £15.18.6 

(Car aerial attachment available 5 :- extra) 
TRANSISTOR JUNIOR RADIO model U)R -I. Ideal for youngsters. Novel circuit gets lots of stations L2.16.6 
Suitable for headphones. (Additional amplifier stage, 16/6 extra) 
HI -FI 16 W. STEREO AMPLIFIER model S-88. World's finest 16 Watt Stereo amplifier regardless of price. 0.1 
distn. at 6 W. /chnl. The attractively styled S-88 has many excellent features £25. 5.6 
HI -FI 6 W. STEREO AMPLIFIER model S -33. World's best value in low -price Stereo. 13.3% distortion at 2.5 
W. /chnl. ideal for average room LI I. 8.0 
HI-FI SPEAKER SYSTEM model SSU -1. Ideal for Stereo in average living -room where cost must be low. Two speakers 
in the enclosure. Legs, CI.7.0 optional extra £10. 5.6 
R/C BRIDGE MODEL C -3U. Measures Capacitance, 10 pF (0.00001pF) to 1,000 pF ; Power Factor ; Resistance, 100!! 
to 5 M!) and indicates leakage. Automatic Discharge Safety -Switch [7.19.6 
AUDIO SIGNAL GENERATOR model AG -9U. 10 c/s to 100 Kc /s. Sine -wave output 10V f.s.d. down to 3 mV 
f.s.d. Less than 0.1% distortion (20 c/s to 20 Kc /s). Decade frequency selection. Decibel ranges, -60 to +22. 1% 
precision resistors £19. 3.0 
VALVE VOLTMETER model V -7A. World's most popular VVM. Measures volts, ohms and decibels. D.C. sensitivity 
7.3 megohms per Volt. D.C. input resistance 11 megohms £13. 0.0 

5 in. OSCILLOSCOPE model O -12U. This fine general -purpose 'scope has " Y " sensitivity of 10 mV /cm, and covers 
3 c!s to over 5 Mc /s. Rise time is 0.08 p secs or less. Timebase 10 c/s to 500 Kc /s in 5 steps. Electronically stabilised. 
Voltage calibrator £34.15.0 
DIRECT READING CAPACITANCE METER model CM-1U. 41in. meter scale calibrated in pF and pF. Full 

scale deflection 100 micro- microfarads,1,000 micro- microfarads, 0.01 microfarad, 0.1 microfarad £14.10.0 
DX -1000 AMATEUR TRANSMITTER. The most popular Amateur transmitter in the world. 100 -140 watts out- 
put. 160, 80, 40, 20, 15 or 10 metres £78,10,0 
DX-40U AMATEUR TRANSMITTER. 40 Watts to aerial. Input power 75 W. C.W., 60 W. pk. C.C. 'phone. 
Provision for V.F.O. Designed by " Hams " for " Hams " £29.10.0 
VARIABLE FREQUENCY OSCILLATOR model VF -1U. 10V output. Covers 10 to 160 metres. L10.12.0 

Without obligation please send me FREE CATALOGUE (Yes /No) 

Full details of model(s) Deferred Payments (Yes /No) 

NAME 
(BLOCK CAPITALS) 

ADDRESS A member of the Daystrom Group, manufacturers of 
THE LARGEST -SELLING ELECTRONIC KITS IN THE WORLD. 

DAYSTROM LTD', D OUCEST R, ENGLAND 
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The Editor will be pleased to consider 

articles of a practical nature. Such 
articles should be written on one side 

the paper only, and should contain 
the name and address of the bender. 

'Whilst the Editor does not hold himsel(\ 
re,ponsible for manuscripts, every 

'k\ellort will be made to return them if a 
,ramped and addressed envelope is 
enclosed. All correspondence Intended 

',/or the Editor should be addressed : 
Tlre Editor PRACTICAL WIRELESS,\ 
George Newnes, Ltd., Tower House, 
.Southampton Street, Strand, W.C.2. 

kOwing to the rapid progress in the 
design of wireless apparatus and to 
rue efforts to keep our readers in touch\ 
with the latest developments, we give 
no warranty that apparatus described\\ 
in our columns is not the subject of\ 
letters patent. 

Copyright in all drawings, photo- 
graphs and articles published in 
PRACTICAL WIRELESS is specifically 
reserved throughout the countries 
,ignatory to the Berne Convention and 
rbe U.S.A. Reproductions or imitations 
a i any o f these e are therefore expressly 

Open to Discussion . ... 

PARLIAMENTARY BROADCASTS 
HE question of broadcasting Parliamentary proceedings 

has been raised again recently. It has been mooted that 
the proceedings should be televised but there are a number 

of technical difficulties. It would be far easier, however, to 
provide sound broadcasting coverage, although wavelengths 
would have to be freed for the purpose. In our opinion, 
any attempt to broadcast all the proceedings of Parliament would 
be money wasted ; the potential audience is far, far smaller 
than that at present enjoyed by the Third Programme. It 
would be more sensible to broadcast only a selection of the more 
interesting Debates in the course of, say, the Home Service 
Programme. The expense incurred would be of the same order 
as those of normal programmes. However, we think, that in 
view of the present -day apathy towards Parliamentary activity, 
it would hardly be worthwhile to increase the present coverage. 

RADIOS IN CARS 
THE number of car owners in this country is rising steadily and 

many wish to be able to listen to radio programmes while 
travelling. Several years ago the only method of achieving 
satisfactory radio reception was to install a " car radio " with 
all the associated equipment including a power pack for obtaining 
H.T. from the normal 6 or 12V car battery. Such radios were 
frequently difficult to fix in position, large in size, and caused a 
heavy drain on the battery. However, with the advent of the 
transistor, conventional portable radio receivers can be suffi- 
ciently sensitive to work satisfactorily inside most cars and form 
a convenient source of entertainment. 

Some car owners, particularly radio amateurs, have improved 
reception by employing a standard car radio aerial with these 
portable receivers and from correspondence we have received 
it is clear that the majority do not appreciate the radio licence 
regulations. Provided a normal wireless licence is possessed a 
battery portable receiver can be used in a car without the need 
of any other licence, but if any form of car aerial is used in 
conjunction with the receiver, or the receiver can in any way 
be said to become a fixture in the car, then a separate car radio 
licence is required. 

THE " P.W." AND "P,T. r FILM SHOW 
ANOTHER film show, sponsored by this journal and our 

companion journal Practical Television, is to be held at 
Caxton Hall, Westminster, as previously announced, on Friday, 
January 22nd, at 7.30 p.m. The Editor will take the chair and 
admission will be by ticket only. The event is being arranged 
in conjunction with Mullard Limited. The films are entitled, 
" Mirror in the Sky ", " From Us to View ", and " Photo 
Emission." There is still a small number of tickets remaining 
and applications for these should, therefore, be made now. 
Please mark your envelopes " Caxton Hall " in the top left - 
hand corner, and include a stamped, addressed envelope for the 
tickets. \ 

lnforbidden. 
PRACTICAL WIRELESS 

, / / / / / / / //l' !/ / / % <' rorporates " Amateur Wirelecs." 
Our next issue, dated March, will be published on February 5.h 
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Round the World 
of 

Wireless 
POTENTIAL AND 
CURRENT NEWS 

Broadcast Receiving Licences 

THE following statement shows 
the approximate number of 

Broadcast Receiving Licences in 
force at the end of October, 1959, 
in respect of wireless receiving 
stations situated within the various 
Postal Regions of England, Wales, 
Scotland and Northern Ireland. 
The numbers include licences issued 
to blind persons without payment. 

Region Total 
London Postal ... ... ... 860,803 
Home Counties ... 836,989 
Midland ... ... ... 620,487 

710,288 
571.594 
500,205 
308,125 

4,408,491 
523,970 
151,919 

North Western ... ... 
South Western 
Wales and Border Counties ... 

Total England and Wales 
Scotland 

Ireland 

Grand Total ... 5,084,380 

Radio Research Station 
THE Council for Scientific and 

Industrial Research has 
authorised changes in the terms 
of reference of the Radio 
Research Station, D.S.I.R., and 
has appointed Mr. J. A. 
Ratcliffe, C.B.E., F.R.S., to be 
the new Director from October 
1, 1960, when the present 
Director, Dr. R. L. Smith -Rose, 
C.B.E., retires. 

The Radio Research Station 
has earned for itself an inter- 
national reputation for its 
detailed studies of the propaga- 
tion of radio waves by way of 
the ionosphere and the tropo- 
sphere. Recently the programme 
has been reviewed and its scope 
has been extended so as to take 
advantage of the new techniques 
provided by rockets and 
artificial earth satellites. 

Under its new terms of 
reference the station will under- 
take investigations of the upper 
atmosphere and outer space by 
both radio and non -radio 
methods. Half the total staff 
effort of the station (amounting 
to about 80 scientists and 
assistants) will be made avail- 
able for this purpose. The 

February, 1960 

Wellington (New Zealand) Airport, which has just been officially 
opened, is the first in the world to have a high power (500k W) 50cm 
radar installation. This, together with a similar one at Ohakea Airfield, 
has been supplied and installed by Marconi's. 

The Wellington installation posed many unusual engineering problems. 
The radar head, with duplicated transmitter /receivers, was sited on the 
highest point of a razor -back ridge, 1,630fí. high, control being effected 
from the Airways Control Centre four miles away, via a microwave 
radio link. 

The received radar signals are also sent kv microwave radio link to 
the airport and by a separate radio path to the Airways Control Centre 
for display on the radar screens. 

necessary additional staff is 
being recruited. 

Electronic Control Systems 
ANEW electronically con- 

trolled positioning system, 
which when used in conjunction 
with a conventional drill, or 
other tool, enables very high 
degrees of accuracy to be 
obtained without a skilled 
operator, has been producing jet 
engine components at the Derby 
factory of Rolls -Royce Limited's 
Aero Engine Division for the 
past five months. 

The system, which has been 
developed by E.M.I. Electronics 
Ltd., in collaboration with 
Optical Measuring Tools Ltd., 
uses a 30in. rotary table, and 
results obtained have been so 
satisfactory that Rolls -Royce 
has now placed orders for two 
more. 

The new equipment allows 
work to be carried out to 
accuracies never before possible, 
and because it dispenses with 
expensive jigs and templates is 
particularly suitable for small 
batch working. 

BBC's Sound Services 
THE BBC issued the following 

statement on Friday, 
November 27th: 

" The BBC has been consider- 
ing for some time the develop- 
ment of its sound services in 
general, and their extension into 
local broadcasting. Any major 
extension of the existing services, 
particularly for local broadcast- 
ing. depends, in the first instance, 
on the allocation of additional 
frequencies in the V.H.F. Band. 
The BBC has already made 
known to the Post Office its 
desire to use further V.H.F. 
frequencies to fill gaps in its 
present V.H.F. coverage and for 
local broadcasting. T h es e 
frequencies. which are allocated 
internationally for broadcasting, 
are at present used in this 
country by other services, and 
their release for broadcasting is 
problematical. Until this ques- 
tion is resolved it is not possible 
to proceed with detailed plans." 
Agreement 

AN agreement has been con - 
eluded between Marconi's 

Wireless Telegraph Company 
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and the Government of India 
(Ministry of Defence) for the 
manufacture under licence in 
India of Marconi V.H.F. Multi- 
channel Radio Terminals and 
Repeaters, and ancillary equip- 
ment. The agreement under- 
lines the importance the Indian 
Government places on the 
development and expansion of 
internal communications. 

Under the terms of the agree- 
ment Marconi's are to supply all 
necessary technical assistance for 
indigenous manufacture. 

Dounreay's "Hot" Laboratory 
ONE of the world's most 

elaborate "" hot " radio- 
activity laboratories is a vital 
feature of Britain's new fast 
breeder reactor at Dounreay, 
Caithness. No similar reactor 
has ever operated before and, 
because of its unusual features, 
it is essential for nuclear 
scientists to carry out laboratory 
examination of intensely radio- 
active fuel elements. 

Everything in the laboratory is 
done by remote control, using 
closed -circuit television and pro- 
tective windows. Engineers and 
scientists operate the complicated 
equipment from behind concrete 
walls. Mechanical hands, called 
Master Slave Manipulators, 
follow precisely the movements 
of an operator's fingers and are 
sufficiently sensitive to pick up 
a pin. 
Appointment 
IT is announced by the Plessey 

Co. Ltd., that Mr. R. G. 
Kenwright has joined the Com- 
pany as Chief Engineer, Tele- 
vision Components Division, 
Components Group, Ilford. 

Mr. Kenwright joined Pilot 
Radio Limited in 1940 and was 
appointed Chief Engineer of that 
Company in 1946. In this 
capacity he was responsible for 
the complete production pro- 
gramme for radio, television and 
other equipment. 

Before joining Pilot Radio 
Limited, Mr. Kenwright was a 
radio design engineer with The 
Plessey Company Limited. 
Sales and Production of 

Gramophone Records 
in September 

MANUFACTURERS' sales of 
gramophone records in 

September were valued at 
£1,290,000 which was 3 per cent. 
higher than in September 1958. 
Total sales for the third quarter 

PRACTICAL WIRELESS 

of last year were 1 per cent. 
higher than in the corresponding 
quarter of 1958 but export 
sales were 6 per cent. lower. 

In September the production 
of 45 rev /min. records was 51 
per cent. greater and 33+ rev./ 
min. records 23 per cent. greater 
than in September 1958 but 60 
per cent: fewer 78 rev. /min. 
records were produced. 

The total production of 
gramophone records during the 
third quarter of last year was 
5 per cent. higher than the 
third quarter of 1958; 66 per 
cent. fewer 78 rev. /min. records, 
56 per cent. more 45 rev. /min. 
records and 11 per cent. more 
33# rev. /min. records were pro- 
duced than in the corresponding 
quarter of 1958. 

Trade Fair in Moscow 
AN Advisory Council of lead- 

ing industrialists with wide 
experience of trading with the 

831 

Fair is organised in the best 
interests of British industry. 

Mr. V. G. Sherren. Managing 
Director of Industrial & Trade 
Fairs Limited, organisers of 
the Fair, and Chairman of 
the Working Committee, said at 
today's first meeting of the Joint 
Committee that the response 
from British industry to the 
Anglo- Russian Trade Agreement 
signed last year has been 
immediate and a large number 
of British companies regard the 
Fair as the ideal " stepping -off 
ground " for future trade 
relations. 

Tape Services for the Sick and 
the Blind 

ON Friday, 30th October, the 
arrangements for the first 

steps in the co- ordination of 
tape -recording services for the 
sick and the blind were formally 
agreed on at the offices of the 

Top telephone men of Britain get together. Left to right in this group, 
seen at the G.P.O.'s Dollis Hill, London, Research Station, when Britain's 
first experimental electronic telephone exchange was opened on November 
10th, are : Sir Thomas Eades, Chairman of the Automatic Telephone 
and Electric Co. ; Sir Lionel Harris, Engineer -in -Chief of the Post 
Office ; Mr. J. R. Bevins, Britain's new Postmaster - General ; Dr. J. N 
Aldington, Group Managing Director of Standard Telephones and 
Cables ; and Mr. R. Robinson, Director in Charge of G.E.C's Telephone, 
Radio and Televison Works. 

Soviet Union has been set up 
to advise on the organisation oì 
the British Trade Fair to be held 
in Moscow in 1961. The 
Council will hold joint meetings 
at regular intervals with the 
Working Committee on the Fair. 
It will also act as an Exhibitors' 
Committee to ensure that the 

British Recording Club, 145, 
Fleet Street, London, E.C.4. 

The organisations which will 
now work in co- ordination with 
the British Recording Club are 
The Hospital Broadcasting Ser- 
vices, The Tape Reading Circle 
for the Blind, and the British 
Recording Club Braille Services. 
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No. 6. -THE WIRING OF THE A.C. RANGES 

OF THE MULTI -METER 

By E. V. King 

THIS final article will enable the construction 
of the multimeter to be completed. Few 
extra parts are required and none of the 

wiring so far carried out has to be altered or 
removed. 

The A.C. Range (Volts) 
In order that the meter may be used for test- 

ing the mains side of a receiver, the unrectified 
transformer output for H.T. or the audio -output, 
the meter must respond to A.C. voltage. A 
moving coil instrument will flicker on A.C. so 
that we must accept A.C. into the test leads, pass 
it through the dropping resistors and then rectify 
it to D.C. before application to the meter. Full 
wave rectification is necessary to obtain a correct 
deflection and a special " meter rectifier " is 
usually employed to do the job. The author 
believes these are of the copper oxide type, but 
are basically no different from any other recti- 
fier. They are very small and compact, being 
about the size of six shillings piled one on 
another. This rectifier must match the full scale 
deflection of the meter. That is, in our meter, it 
must be bought as a " one milliamp meter rectifier 
(bridge type) " (see Fig. 30). These vary in cost 
between 6s. 6d. and 14s. 

The author tried the use of four ordinary 

Fig. 30.- Circuit of the meter rectifier. 

cheap germanium diodes and had reasonable 
success, the results of which will be given later. 
The use of four diodes would, of course, lower 
the cost considerably as they are very cheaply 
available on the surplus market. They would 
probably be harder to burn out than the copper 
oxide type rectifier which is very easily damaged 
by overload or by overheating when fixing the 
wires. 

The low ranges of Volts are not accurate when 
the rectifier is in circuit so a switch is fitted 
to give direct connection to the meter for ordinary 
D.C. use, the rectifier being switched in for A.C. 
operation. The input to the meter at " c" and 

The completed meter. 

" d " is always connected to the rectifier, but this 
has no affect on the meter (i.e., does not shunt 
it) as the rectifier resistance is very high. 

Wiring the A.C. Range 
The switch S4, which must be a two -pole, 

throw -over type is fitted as shown in Fig. 31. 
Find out with a torch battery and lamp or by 
using the multi -meter on the resistance range when 
the contacts " a " and " b " are making with " f " 
and " e" and arrange the switch as shown. Then 
the down position will be " A.C." and the up 
or " Off " position will be D.C. It you did make 
an error, however, it would not be serious and 
would soon be discovered for the meter would 
refuse to work on "A.C." but would work on 
D.C. or A.C. when switched to D.C. 

The meter rectifier is attached to the panel 
with a small bolt as shown in Fig. 31. Do not 
shorten the leads already attached. Now examine 
the rectifier. Two leads are green, one is red and 
one is black, or two tags have no colour, one 
is red and one is black. Or engraved in the black 
plastic near each tag is a sign, one +, one -, and 
two . The green leads, the colourless tags or the 
tags marked are those which accept A.C., the 
others obviously passing on positive and negative 
polarity respectively. The rectifier must not on 
any account be touched with a soldering iron. 
The leads should have sleeving slipped over them 
and they may be lengthened as required. 

Here is a suggested plan to be carried out with 
careful reference to Figs. 31 and 27. 

1. Unsolder the lead going to plus of milli- 
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ammeter and solder it to tag "'d " on S4. 
2. Unsolder leads from negative of meter. join 

them together and lengthen if necessary (or make 
fresh connections) so that they connect to " c " 
on S4. This has been done on Fig. 31 by taking 
a wire from R5 to "c " and from RS to pin 6 
on S2 and then on to the busbar joining R6. 7. 
8 and 9. 

All we have done so far is to 
connect leads which did go to the 
milliammeter to "c" and "d 
on the switch. 

3. Join " b " of S4 to plus of 
milliammeter. 

4. Join " a "' of switch to minus 
of milliammeter. 

Now put switch in D.C. position 
and test that the meter still works 
properly on all ranges as it did 
before. Do not proceed to wire 
in the rectifier until you are sure 
of this. 

5. Take the two A.C. leads 
(green, colourless tags or marked 
^) and connect one to the plus 
terminal of the multimeter ((that 
makes three leads to this terminal 
in all). Connect the other to the 
busbar joining R1. 2, 3. 4 and 5 

together. Make sure no shorts can 
occur as the leads will be rather 
on the long side. 

Now put the switch to D.C. as 
before and check again that the 
meter still works perfectly on all 
ranges. If it does not, then the 
rectifier, is faulty unless you have 
caused 9ther wiring trouble.: Again. do not pro - 
ceed if the meter does not work at this stage. 

6. Solder the positive lead from the rectifier 
to tág " f " on S4. 

7. Solder the negative lead from the rectifier 
to tag " e " on S4. 

New test on D.C. again: there should be no 
difference. You may now switch to A.C. and 
try it on a battery or A.C. voltage from a trans- 
former. The same rules apply to this as applied 
to the D.C. meter. ajways start, with SI off. and 

Ped Green 

WIRELESS 833 

on the highest range. Never overload the meter. 
An interesting point when using a copper oxide 

rectifier is that if the meter is overloaded on 
D.C. ranges with the circuit of the multimeter the 
rectifier is much more likely to break down than 
the meter. This is a good point as on the whole 
the rectifiers are cheaper and easier to come by 
than meters. but it also means that if an obscure 

Fig. 31. -The complete wiring 
diagram. 

reen 

reen 

German/um modes 

Pexo /in, 
ebonite 

etc 

Bieck 

B/ec 

Green 

Fig. 32.- 14aking a meter rectifier ,%root lino 
gel-titanium diodes. 

fault occurs and no deflection can be obtained on 
any range it could be rectifier trouble. This would 
soon show up on removal of the rectifier. the 
remainder of the circuit being left intact and the 
switch S4 being put on D.C. 

Making a Meter Rectifier with Four 
Qermanium Diodes (Fig. 32) 
Four diodes are mounted by passing the leads 

through four holes spaced about tin. apart in 
some paxolin. The leads are twisted and soldered 
at their ends on the other side. Leads coded by 
colour are taken through four more holes to 
guard against accidental pulling. 

The diodes should be tested on the resistance 
range and four with the lowest resistance chosen 
for use. If the meter shows a very high resis- 
tance reverse the connections in the above test. 

The germanium diodes have an appreciable 
resistance in the forward direction so that the 
ranges will read low on A.C. but in ordinary 
servicing this will not matter. 

Full details are given in the sketches of Fig. 32. 
Some diodes may be coloured the reverse way 
round so if. when wired in circuit, the meter 
tends to move backwards, simply change over the 
red and black leads from the rectifier bridge. 

Using the A.C. Ranges in Receiver Testing 
The meter is switched to A.C. 1.000V range and 

the voltage range reduced with caution as each 
testisin progress.. On Fig. 1:0 the meter may be 
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clipped across the mains leads (8 and 9) to test 
if the voltage is actually there and across at 
points 7 and 10 to test the switch (e and s). 

In Fig 11 the meter would be used across the 
mains at 18 and 16 and then at 17 and 16 to 
test the switch. When connected across from 
17 to 18 with the switch off it will tell you if 
the transformer winding is open circuit, it should 
show the full voltage of the mains. Test the 
secondary of the transformer by putting the meter 
between point 15 (usually chassis) and each anode 
of the rectifier valve at 14 and then 13. The 
readings should be identical. If not, remove the 
valve and test again. The voltages will be higher 
but should be identical. If not H.T. windings are 
shorting, if they are the rectifier valve is faulty. 
Thu reading from 13 to 14 is not of much use 
but will be the sum of the other two readings. 
Test here with care as a 500-0 -500 transformer 
will have well over 1,000V on this test. 

Filament windings may be tested, but since 
the filament voltage should be fairly accurate 
and the meter is not, especially on the low (A.C) 
ranges, refer to the graph given (Fig. 33) or test 
a receiver known to be in working order and 
note the 5V, 4V and 6.3V positions. 

Using the Meter to Test Condensers 
The meter is put on D.C. ranges, to resistance 

test. One lead is clipped to the condenser and 
the other lead is touched, without contact with 
the hand, on to the other side of the condenser. 
For condensers of 0.01µF and less, no deflection 
of the needle should be noticed. If there is, the 
condenser should be discarded. If the condenser 
is over 0.01µF and up to about 0.1µF; there 
should be a very small flick after which the 
needle should return to zero. If it does not, the 

to 

9 

e 

7 

6 

5 

4 

3 

2 

6.3V Filaments 

SV Filaments 

4V Filaments 

I I 1 I I I I I- I 

2 3 4 5 6 7 

(Volts RAIS) 

Fig. 33.- Reading filament voltages front a graph. 

condenser is no use, having a high leakage value. 
If the condenser is 0.1µF (or over) the flick will 
be more apparent (about 1/20 full deflection), but 
should still settle to zero if the condenser is not 
electrolytic. In testing larger condensers the 
same idea is applied, but the original deflection 

8 9 /0 
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Rear view of the completed meter. 

will he greater. This gives a rough estimation of 
capacity. When testing electrolytics, the meter 
will probably move right over the scale and should 
return rapidly to almost zero. The nearer to 
zero it goes the better the condenser, and the 
more the initial flick the higher the capacity or 
the better polarised the condenser is. If the 
needle moves back slowly. over, say, one minute, 
it shows usually that the condenser needs polaris- 
ing on a D.C. source. When testing electrolytics, 
the plus terminal of the meter should be connected 
to the minus of the condenser. 

Trimmers may be tested for the usual fault of 
a dead short in the same way. Disconnect from 
circuit on one side first (as a tuning coil may 
be shunted across them). 

Conclusion 
The radio enthusiast will now have a strong, 

serviceable meter with which he should be able 
to carry out all normal tests; and fault detection 
should become much easier. Above all he will, 
in the construction of the meter, have gained 
much useful knowledge. If a commercial instru- 
ment is overloaded and damage is done it is 
often necessary to return it to the makers, but 
the beginner with this meter should be able to 
trace any damage and repair it himself. Even if 
it happened to be the movement itself which 
needed replacing, this would be a small cost 
compared with a makers' overhaul. 

If you are not in the habit of filing your 
PRACTICAL WIRELESS you should copy out 
the circuit of the completed meter, put it in an 
envelope, and pin it inside the meter for reference 
in the future if necessary. This is always a use- 
ful procedure, even if some apparatus is made for 
a friend, as one's memory of particular jobs often 
fades surprisingly over a few years. 

The author will be pleased to deal with any 
queries concerning this particular instrument 
through the usual query coupon service. 
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A 6K7 
Superhet 

A CIRCUIT USING FIVE IDENTICAL VALVES 

By J. Heath 

THE 61(7 type of valve can be obtained very 
cheaply indeed, and in the receiver 
described here this valve is common to all 

stages. This fact much reduces the cost of build- 
ing the set, and means that only one extra valve 
is needed for replacement in any stage through- 
out the whole receiver. 

Circuit 
The circuit is shown in Fig. 1, and is for A.C. 

mains only. The first valve is employed as a 
suppressor grid mixer, with separate oscillator. 
Coils are for medium waves only, but a pair of 
long wave coils, with switching, can always be 
added easily. The third valve acts as a conven- 
tional intermediate frequency amplifier, and is 
followed by a grid detector. the valve being wired 
as a triode. This is a sensitive detector and 
requires few components. The last valve acts as 
output, with a screen grid dropper to prevent 
the maximum rating being exceeded. A contact - 
cooled metal rectifier provides H.T., but there is 
plenty of space for other types of rectifier. 

It should be noted that equivalents of the 617 
may be inserted instead. and these include the 

IS 
An 

500 

-í 
15 COIL 

AERIAL 

FT/ 

835 

CV1941. CV1943, EF39. KTW63, 0M6, and 
W63. The 6K7G and 6K7GT types are also 
equally suitable, these having glass and glass 
tubular bulbs respectively. Looking at the valve 
or holder from below. and counting pins clock - 
-wise from the key -way, connections are as 
follows: - 

1, unused, but metal shell in metal types, and 
therefore wired to chassis. 

2 and 7. heater. 
3. anode. 
4. screen grid. 
5. suppressor grid. 
6, unused. 
8. cathode. 
Top cap, control grid. 

/FT2 470 
TRAONSFORMER 

47K(J \ IOM 
CFR7KE 

P7r. 

RECTIFIER- - 

ÓSo 

O 

/740 

Fig. 1 . -The circuit diagram. 

5 
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V3 
IF Stage 

V2 
Oscillator 

47Kí1 
MEE 

/OOpF 

3OpF 

Drive 

VS 
Output 

To HT.+ 
and Anode 

Speaker 

.41 
aY411fl1M, 
uumnununnmm. 
áNll////XYi 

IF 
11 h 111111 I Q ti I I l I I I l U l b 

Fig. 2.-Chassis layout. 

Chassis 9x7` 

These pin connections are, of course, common connection. With the second transformer. all 
to all the stages throughout the receiver. It is leads normally issue from the bottom, and the 
thus easy to make a final check of valveholder wire which would normally go to the diode can 
wiring, before trying the set. 

Chassis Layout 
A chassis 9in. X Tin. X 21-in. deep will easily 

accommodate the parts, including a 4in. or similar 
speaker, and the layout is shown in Fig. 2. A 
sensitive speaker of the type used in battery 
portables will be satisfactory, and its output 
transformer may generally be retained because 
the primary current is only some 12mA or so. 
A transformer for mains output valves, of larger 
type and greater current rating, is equally 
satisfactory. 

Separate trimmers of 30pF or 50pF maximum 
capacity must be wired in parallel with each 
section of the gang condenser, as shown in Fig. 2, 
if this item does not have trimmers already fitted. 
Any type of reduction drive is satisfactory. The 
small drives made to fit directly on the condenser 
spindle haver a projecting lug which must be held 
by a bracket or long bolt and lock nuts, or the 
drive cannot function. 

The first I.F. transformer will normally have 
a lead issuing from the top, unless it is a midget 
component. This lead is for I.F. stage grid 

The parts shown in the chassis layout diagram can be 
identified in this view of the receiver. 
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be lengthened, and brought through the chassis. 
where it is joined to the 100pF condenser and 
470k resistor. With some transformers it is quite 

COMPONENTS LIST 
Two 465kc /s I.F. transformers. 
2 -gang 500pF tuning condenser, with 30pF or 

S0pF trimmers. 
Reduction drive and control knobs. 
Aerial and oscillator coils, 500pF padder. 

t Five 61(7 or similar valves. Five octal holders. 
Resistors : two 100 ohm, 1.5k, 10k, 15k, 100k, 

four 47k, two 470k, 5k pot. with double -pole 
switch. 

Fixed Condensers : two 100pF, 200pF, three ; 
500pF, 0.005pF, 0.01pF, two 0.1pF, 25, F, 
12V.W., or 25V.W., 8 plus 16iaF, 350V.W. 
or similar. 

6.3V, 1.5A heater transformer. 
4 50diA, 250V metal rectifier. 

Small smoothing choke. 
; Chassis : about 9in. x lin. x 2 }in. 

easy to lift off the can and draw this lead through 
a top hole, as in Fig. 2. instead. 

All connections above the chassis are shown in 
Fig. 2. With the output transformer. " P " 
indicates the primary, and " S " the secondary. 

The ratio is not very critical, and can be around 
50:1, for a 3ohm speaker. The speaker itself is 
best left off until other constructional work and 
wiring has been completed. 

Underneath the Chassis 
Wiring and components are shown in Fig. 3. 

The heater circuit is best connected up first, the 
insulated wire being run close against the chassis. 
With the heater transformer, the primary should 
be for 230/250V and the transformer should sup- 
ply 6.3V, 1.5A. 

Mains connections should be made with good 
quality flex, that side of the circuit which goes to 
receiver chassis (via switch) being taken to mains 
neutral. This is easily arranged if a 3 -pin plug 
is used to draw current from a 3- socket wall 
outlet. 

Rectifier 
The contact -cooled rectifier should be bolted 

securely to the chassis, burr being removed from 
the holes so that good thermal contact arises 
between rectifier and chassis. The ordinary type 
of rectifier can be mounted on brackets above 
the chassis. 

(To be continued) 

Heater 
Transformer 

Fig. 3.- Wiring of the receiver. 
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A TRANSISTOR REFLEX 
RECEIVER 

THE circuit diagram of this receiver was 

given in the previous article (January 
issue) and its operation was discussed. The 

construction of the receiver was begun and the 
two brass busbars used can be seen clearly in the 

illustration on the opposite page. When the 

ferrite rod has been mounted, as described last 
month, the stand and core of the pot should be 
fixed in the set with woodscrews or the bolts 
provided with it. making sure that it is not too 
near the ferrite rod. Failure to separate LI and 
L2 by a gap of several inches may result in 

unpleasant howls and distortion. 
We will now assume that all the components 

have been wired up and firmly fixed, with the 
exception of the battery. LI and L2. Turn R5 to 
its fully negative position (i.e., rotor -arm shorted 
to emitter of TI). Now take 5ft. of thin coil 
wire (the gauge is not important, but you should 
be able to handle it without breaking it) and 
wind 33 turns tightly on the middle groove of 
the bobbin. Secure the coil with thread or a 
very small rubber band that does not protrude 
beyond the rim of the groove, and reassemble 
the pot in its proper position, making sure that 
the wires emerge from the holes without being 
trapped between the cups, and that the plastic 
screw is turned up firmly but gently. 

Testing 
Next, connect up the two ends of the coil 

temporarily to the correct circuit points (across 
Cl) and also connect a temporary aerial to T1 
collector terminal via a 47pF capacitor. Do not 
shorten the coil leads yet; you may need the extra 
for adjustments. 

Now take another 5ft. length of coil wire and 
connect its ends (temporarily) to the proper points 
for L2 (i.e., base of TI and junction of RI and 
R2). 

Next, take the ferrite rod (or the second pot - 
core, if a fixed receiver with aerial is planned) 
and wind on about 20 turns of the wire. For a 

COMPLETING AND TESTING 

THE SET 

(Continued from page 744 of 
the Januari' issue) 

By D. B. Pitt 

ferrite rod this means bunch -wound towards one 
end; for a pot core it means the middle groove as 
before. You should now be able to hear, on 
turning the tuner, a local station or two. if 
using a second pot you must remember to close 
it when listening. 

Sensitivity 
Carry on in this way. adding turns one by one, 

until heterodyne squeaks straddle each station. 
You must now judge the right moment to stop. 
An excess;ve number of turns will make the 
receiver over- sensitive and exasperatingly difficult 

To L2 on ferrite 

)/ 
Rod 

i 

Diode 

N y - To 500 
'otentibmeter 

To Switch (Rs) 

Fig. 2. -The wiring diagram. 

To 
Headphone 
Terminals 
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to control without geared tuning. A slow. 
rhythmical chirping or " motor-boating" indicates 
a serious fault caused by insufficient separation 
of LI and L2. cramping of wires and compon- 
ents, or failure of C11 or C12, and should be 
remedied before proceeding further. 

When satisfied that the best degree of sensi- 
tivity has been reached, try the effect of using 
Cl and R5 controls together. Notice that although 
R5 has little effect on tuning -scale positions. the 
loudest reception of a given station is by no 
means always achieved with the highest level of 
regeneration. 

If you do not intend to use an 
aerial, you should now disconnect 
the temporary one and readjust 
the turns of L2 for ferrite rod 
alone. This will mean a few 
extra turns for best results. 

Finally, shorten the leads of 
LI and L2 and fasten the ends 
properly, making sure that the 
two coils keep their proper dis- 
tance apart. 

Notes 
For really long -range reception, 

obtain two shaft -extension bushes 
and shorten the shafts of LI and 
C5 and use the coupling bushes to 
attach lengths of !! in. plastic rod 
or dowelling to these two com- 
ponents. If you can obtain a 
geared drive for Cl. so much the 
better. Fix the two components 
at the back of the receiver and 
allow the ends of the plastic rods 
to project through the front of it 
sufficiently to attach the knobs. A 
last refinement which may be 
tried is to connect a small capaci- 
tor (maximum value 47pF) 
between the collector and emitter 
terminals of TI. By the use of 
these three stratagems the turns on 
L2 may be considerably increased 
whilst control is maintained. 
Superhet sensitivity is thus achieved without 
instability. The receiver will not break into self - 
sustained oscillation, anyway, the above measures 
being remedies for hand -capacitance, etc. To 
constructors familiar with the temperament of 
orthodox regenerators. this automatic suppression 
of oscillation at the central tuning point of each 
station may come as a pleasant change. 

Screening 
Screening has not been mentioned in the above 

note because no part of R5 or Cl is at the same 
potential and so it is difficult to apply. If you 
would like to try the effect, then place a large 
sheet of aluminium at the front of the receiver. 
electrically isolated from the circuit. drilling two 
holes for the plastic control shafts. If this is 
unsatisfactory. connect a high resistance potentio- 
meter across the battery and take a wire from 
its middle terminal to the screen. Adjust the 
potentiometer setting for best results. 

The use of Litz (stranded) wire for LI and 

WIRELESS 839 

L2 will improve performance. If you use this 
wire. clean the insulation from the ends of all 
the strands. Join all the strands together with 
solder and treat as one wire for fixing. Failure 
to observe these precautions will mean losing the 
advantages that this wire offers. 

Earth 
The use of an earth wire is not recommended. 

but if you intend to try one, connect it to various 
points on the circuit until best results are 
achieved. If you are using a screen, then con- 

Rear view of the receiver. 

nect the earth wire to the screen and nowhere 
else. 

H.F. Reception 
Reception on the lower (high frequency) end 

of the medium waveband. for which LI is 
designed. will not be very loud. This is not the 
fault of the set but of the transistor specified 
when used in the common emitter (high gain) 
mode. Better results will be obtained with an 
0C45 for T1 and perfect results with an 0C44, 
but at some extra expense. Alternatively, the 
waveband may be altered by adding half a dozen 
extra turns to Ll thus bringing in low- frequency 
medium -wave stations at high volume. If this is 
done, the number of turns on L2 may have to 
be adjusted slightly. 

If you use a second pot core for L2 (for a fixed 
set with an aerial) you may care to use the 
internal slug for small adjustment of inductance. 
For this you will have to.drill a tin. hole in the 
baseboard or chassis on which L2 is mounted, 
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Close -up of part of the wiring. 

directly under the centre of the core, so that a 
screwdriver can be inserted from the far side. 

Do not forget that receivers that produce 
heterodyne whistles can spoil other people's 
reception if too long an aerial is used. 

COMPONENTS LIST 
Resistors : 

R1 --68K, 1W 
R2-10k, 
R3 -4.7k, 4W. 
R4-1k, W. 
R5- 50ohm, nirewound pot. 
R6 --47k, !W. 
R7 -220k, SW. 
R8 -10k, rW. 
R9-4.7k, 1W. 
RIO --10k, ¡-W. 
All resistors are of 10 per cent. tolerance. 

Capacitors : 

C1- 591pF variable (miniature or standard). 
C2 -59pF, 12VW electrolytic. 
C3 -10.pF ceramic. 
C4 -47pF ceramic. 
C5- 0.093í'F mica. 
C6 -8pF I2VW electrolytic. 
C7 -S,fF 12VW electrolytic. 
01-59uF I2VW electrolytic. 
C9 -3pF I2VW electrolytic. 
C10 -47pF ceramic. Cll- 0.01nF paper. 
C12-- 100, <F I2VW electrolytic. 
C13 (if needed) -47pF ceramic. 

Transistors : 

T1- XA104. 
T2- XB104. 

Coils 
LI -Pot -core assembly, Neosid DIO (Deno). 
4.2 -See text. 

Diodes : 

i XI and X2 -CEX34 

fé6ruary, 1960 

impedance headphones. The 
addition of one more transistor 
audio stage gave good loud- 
speaker loading with sufficient 
volume for an average domestic 
room. Tone, using a good 12in. 
speaker. was apparently undis- 
torted, and background noise 
(with this speaker) was negli- 
gible. This performance refers to 
Nottingham. which is not an 
especially good location for the 
reception of Continental trans- 
missions on the medium wave- 
band. 

Readers constructing this 
receiver should note that its 
performance depends, more 
than anything else, on the wind- 
ing of L2. A little extra time 
spent in adjusting the number of 
turns, spacing of turns along 

the sleeve, and position of the sleeve on the rod, 
will be amply repaid in terms of results. 

éltu¢ity2d 
R.S.G.B. AMATEUR RADIO CALL BOOK. 

1960 edition. 72 pp. loin. X lin. Published 
by The Radio Society of Great Britain, New 
Ruskin House, Little Russell Street, London, 
W.C.1. Price 3s. 6d. 4s. by post. 

The previous edition of the R.S.G.B. Amateur 
Radio Call Book appeared in November, 1958. 
and since then more than 350 new calls - have 
been issued. More than 300 calls cancelled, 100 
old calls re- issued and more than 900 changes of 
address recorded. The popularity of the book 
can be judged from the fact that practically all 
copies of the 1959 issue were sold within a few 
months o publication. 

AUTO RADIOS, by Jack Darr. 154 pp. Min. 
X 52ín. Published by John F. Rider Publisher 
Inc., 116 West 14th Street, New York, II, N.' .. 
U.S.A., and obtainable from Chapman and 11211, 
37, Essex Street, London, W.C.2. Price 26s. 

This American book deals with the installation 
4 and servicing of car radio receivers and although 

many American expressions and technical terms 
are used, much of the information would prove 
of value to the serviceman in this country. Chap- 
ters deal with installation. servicing, 6-12V.conver- 

i sions, hybrid, radios and the workshop. 

Performance 
No aerial or earth connection has been shown 

in the diagrams. Reception of local stations on 
the ferrite rod alon' was ad uate during day- 
light, and after nightfall all the strongest medium - 
wave stations abcc abcut 230 metres were 
received at good volume, using standard high- 

BASIC AUDIO (three volumes), by Norman H. 
Crowhurst. 448 pages in all. 9in. X 6in. Pub- 
lished by John F. Rider Publisher Inc., 116 West 
14th Street, New York 11, N.Y. Obtainable from 
Chapman and Hall, 37, Essex Street, London, 
W.C.2. Price 23s. per set. 

These three volumes deal with almost every 
aspect of A.F. theory and are illustrated through- 
out with line drawings. The treatment may seem 
rather elementary to some British readers. but 
no knowledge is assumed and the books should 
prove valuable to the practical man. The illustra- 
tions follow the typical American style. 
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C.R.T. ISOLATION TRANSFORMERS 
TYPE A. OPTIONAL 25 ", and 50' BOOST. 
2 V. OR 4 V. OR 6.3 V. OR 10.8 V. OR 
13.3 V, 12/6. MAINS INPUT. 

OUR LATEST SUPERIOR PRODUCT 
TYPE A2. HIGH QUALITY, LOW CAPAC- 
ITY. 10/15 pF. OPTIONAL BOOST 25%, 50', 
75%, 16/6 EACH. MAINS INPUT. 
1 EKE B. MAINS INPUT. MULTI OUTPUT E 
4, 6.3, 7.3, 10 AND 13 VOLTS. BOOST 25% 
AND 50%. LOW CAPACITY. 21' -. 

TRIMMERS, Ceramic. 30, 50, 71) pr.. 9d.: 10u pf., 
150 pi., 1/3 ; 150 pr., 1/6: 500 pf., 750 pf.. 1/9. 
RESISTORS, Preferred values. 10 ohms to 10 meg., 
} w., 4d. ; i w., 4d. ; 1 w., 80. ; 1 A w., 8d.: 2 w., 1/- 
HIGH STABILITY. f w.. 1y;,. 2/ -. Preferred values. 
1000 to 10 meg. Ditto, 0%. 1000 to 5 meg. D. 9d. 

wait WIRE -WOUND RESISTORS (1/3 
to watt S 05 ohms -10,000 ohrns { 1/8 
l5 watt) 2/- 
15.1011 ohms - 50.000 ohms, 5 se.. 1/9: 10 se.. 2/3. 

PLASTIC RECORDING TAPE 
Long Play 7in. reel, 1.700f t. ... 35'- 

reel l.Z011ft.... ... ... 2S, - 
5in. reel, 850ít. ... ... ... 21'- 
lin. reel. 225ft. ... ... ... 7/8 
Standard 7in. Reel, 1.20Úa. ... 24/- 
5in. reel600ft. ... ... .. 15 - 

" Instant " Bulk Tape Eraser and Head De- 
Sonor, 100/1:0 v. A.t'., 27/6. Ixntlet. B.A.E. 

O.P. TRANSFORMERS. Heavy Duty 50 mA., 4/6. 
Multiratio, push -pull, 7/6. Miniature, 384. etc., 4/8. 
L.F. CHOKES 15110 H. 60/6:5 MnA., 5'- ; 10 H. 
01 mA.. 10/6 ; 10 H. 150 mA.. 14` -. 

MAINS TRANSFORMERS 200/250 v A.C. 
STANDARD, 230 -0-130, 80 mA., 6.3 v. 3.5 a. 
tapped 4 v. 4 a. Rectifier 6.3 v. 1 a. 5 v. 
211. or .1 v. 2 a. ditto, 350 -0-3.10. 22/8 
MINIATURE. 200 v. 20 mA., 1.3 v. 1 a. 10/6 
MIDGET. 220 v. 45 mA.. 6.2 v. 2 a. .. 15/8 
SMALL, 110 -0 -250. 100 mA.6.:: v. 7.5 a. 1938 
STD. 936 -0250, 85 ntA., 6.2 v. 3.5 a 17/8 
HEATER TRANS. 6.3 v. 14 amp. .. 7/6 
Ditto, tapped see. 0. 4, 6.7 v., 1.( amp. 8/6 
D ' t t o, sec. 6.3 v. 3 amp. ... ... ... 10/8 

ALADDIN FORMERS and core, }in., Bd, : lin, 10d. 
0.5in. FORMERS 5937/8 and Cana TV1 /2. lin. sq. x 
2 Bo. d lin. sq. x lijo., SI- ea.. with cores, 
TYANA. -Midget Soldering Iron, 230ív. 40 w., 16/9. 
REMPLOI Instrument Iron, 230 v. 25 w., 17/8. 
MAINS DROPPERS. 3in. x 15ír.. Adj. Sliders. 
0.3 amp., 750 ohms, 4/8. 0.2 amp., 1.000 ohms, 4/8. 

. LINO CORD. .3 amp., 60 ohms per foot..? amp., 100 
oto net. foot. 2 -way, 60. per foot. 3 -way. 7d. per ft. 
LOLOSPEAKER P.M. 3 OHM. Sin. Rola, 17/6. 
Sir, Plessey, 19/6. 61n. x 4in. Rol, 1811.. Odin. Rota, 
18t8. 8 o tin., 21/ -. 10 x 6ín., 27/8. loin. Rola, 30/., 
HiFI Tweeter. 25 / -. 12in. R.A., 30/ -. 
STENTORIAN 1171012 10in. 3 to 15ohm 10 w., 95/.. 
Alin. Baker 13 watt 3 ohms. or 15 ohms, 105/-, 
12in. BAKER FOAM SUSPENSION 17rohm, 28. 
CRYSTAL DIODE O.E.C., 2 / -. 0E104. 4/.. 
HIGH RESISTANCE PHONES. 4.000 ohms, 16/6 pr. 
MIKE TRANSF. 30:1, 3/9 ea.: 100:1, Potted, 10/6. 
SWITCH CLEANER. Fluid squirt spout. 4/3 tin. 
TWIN GANG TUNING CONDENSERS, 665 pf. 

mature lin. x 141n. x lijo., 10/-..0005 Standard 
with trimmers, 9/- ; less trimmers. 8/- : midget, 7/6. 
SINGLE, 50 pF., 2/6 ; 80 pF.. 100 pF., 160 pF., 7/ -. 
Solid dielectric 100. 300, 500 pF., 3/6. 
SPEAKER FRET. GOLD CLOTH. 17in. o io., 5/ -. 
25ín. x 33in., 10/ - Tygan Oft. bin. wide, 101- ft. ; Sil. 
Sit,. oside. 5/- it. Samples. S.A.E. 

New end Boxed VALVES 90 -day Guarantee. 
1115 8/8 6x80 8/6 EABC80 HARM 
14.5 8/6 61,60 10/8 10/6 10/6 
1T4 
2x1 

9/6 

8¡é 

6N7M 
6Q70 

7/6 
10/6 

EB9l 
EB(:3.^. 

6/6 
9/6 

HVR2A 
MU14 

7/6 
10/8 

304 6SA7 7/6 EBC4l 10/6 P6I 8/6 
31/4 8/6 68J7M 10 /8 EBF80 10/6 PCC84 12/6 
BU( 80 40N7 8/6 ECC84 12/6 PCF80 11/6 
5Y3 8%6 6V6G 7/6 ECF80 11/6 PCL82 11/6 
67.4 18f8 6X4 7/6 ECH42 10/6 PEN25 6/6 
60M6 8x5 7/8 ECLe2 12/6 PL82 10/6 
6B8 5/6 1.2Á17 9/6 EF39 7/8 PI 80 8/8 
6BE6 7/6 12AU7 9/6 EF41 10/6 PY8l 10/6 
6B146 O 10/8 12Ax7 9/6 EF50 5/6 PY82 S18 

AVO 

6D6 
6E60 

1/8 
7/8 

12BE6 
12x7 
10Q7 

10/6 
8/6 
8/8 

EF80 
EROI 
EF02 

10/8 
8/6 
5/6 

SP61 5/6 
UBC47 10/6 
UC'H42 10/6 

6Ha 3/8 3.íL6 9/8 ELx_ 5/6 ÚF41 10/6 
633 8/8 3524 9/6 EL/14 10/6 U[.41 10/6 
636 7/6 80 10/8 EMS] 12/6 C %41 8/6 
6 ./70 8/6 007 6/6 EZ 7 8/6 It: _ We 
6K60T 6/6 954 1/6 Ey.80 8/6 VR105 8/8 
6K7C 5/8 EASO 1/6 E1149 1/6 VR150 8/8 
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1960 RADIOGRAM CHASSIS 
THREE WAVEBANDS. FIVE VALVES 
S.W. 16 m. -50 to. I..4TEST MI'LLARD 
M.W. 100 10.-350 ro. E('H81, EFBO, EB(181, 
L.W. 800 50. -2,000 n, 1:L84, EZ80, 

12 -month guarantee. 
A.C. 200/21O v. 4 -way switch ; Short-Medium- 
Long-Grain. A. V ('. am/ Negative feedback 
4.2 watts. Chassis 131 x 51 a Stin. Glass dial 
horizontal or vertical sire 10in. x Olin. 
Aligned and calibrated Isolated Chassio. 

£9.10.0 Carr. & las. 4/6 
TERMS : Dep. £5.5.0 and five monthly of II. 
MATCHED SPEAKERS FOR ABOVE CHASSIS. 
Girt., 17/6 : loin. 25. - : 12in., 30' -. 

NEW AM-FM MODEL 
f, Valves LI8.I9.6 Leaflet, S.A.E. 

q A 

rat. c........ ..._ 4y,Ii 

£6.19.6 ° °° 

TERMS : Dep. 23.10.0 and four monthly of 21. 
Stereo Model UA8 27.19.6 : DAIS 210.10.0. 

BUILD THESE REPRODUCER 
BARGAINS SINGLE PLAYER KIT 

Ready for immediate assembly. 
4 -speed C'ollaro ".junior" Unit Y4 12 8 
Handsome eme, 171 x Ill x 7in , 

with room to play 12in. reronto 12 5 0 
Ready -built 3 -watt amplifier with 
two valves send loudspeaker 13 12 8 

or £9.15.0 complete kit post free. 

COLLARO AUTO- PLAYER KIT 
HIGH -FIDELITY AUTOCHANOER 

4- SPEEDS -10 RECORDS 
Studio " O " pick -up. 

OUR PRICE £7.19,6 Post free. 

Or with cabinet, speaker, and amplifier 

£11.19.6 0tre.516. 

STEREO E.M.I 4 -SPEED SINGLE RECORD 
PLAYER. Ares 7:1 hi -fi stereo and normal oast 
pick -up. Silent motor heavy turntable. 
Special Offer 56.19,8, Post 3/6. 

ALUMINIUM CHASSIS. 10 s.w.g. undrilled. 
With 4 aides, riveted corners and lattice fixing 
holes, 21 in. aides, 7 x 4in., 4/6 , 9 x 7in., 5/9 : 

11 x 7in., 8/9 : 1:: x 9io., 8/8 ; 14 o llfo., 10/6 ; 

13 x I4in . 12/6 : 18 x 16 x Sin.. 16/8. 
TRANSISTORS, GENUINE EDISWAN 
R.F. 4 Me /e, 18' -; `_t Mee, 15' , Audio, 101 -. 
Complete data sheets supplied. 
CRYSTAL MIKE INSERT by Acos, precision 
engineered. Size only ¡in. x 3/16;0., 6/6. 

HI -GAIN BAND 3 I.T.A. PRE -AMP KIT. 
Cascode circuit with valve ECC84, Price 29/6. 
With Power Park. 49'6. Plans only 60. 

Band I B.B.C.. version tame prices. 

BBC TRANSISTOR RADIO. M. A L. wave. 
Complete kit 32/6, phones 7/6 extra. Deaf Aid 
Earpiece 12'8. Special 1.e id 216. Details 6d. 

RADIO COMPONENT SPECIALISTS 
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GARRARD 4SP. SINGLE PLAYER 

Á1U1)10 PERFECTION 
Designed to play 16, 33, 45, 78 r.p.m. Recorda 
7in, loin 12in. Lightweight Ktal pick -np. 
GCE turnover head. two separate sapphire styli, 
OUR PRICE £7.1 0.0 each. Post Free 
Model TA Mk, 1168 -104. Model 4HF 118-0-O. 

With Plug -in Normal Heads. 
(Stereo heads 12 extra). Leaflets, B.A.E. 

Volume Controls 
Long spindles. Guaran- 
teed 1 year. Midget 
OK ohms to 2 Meg. 

No Sw. 
3/- 4/9 

Linear or Log Tracks. 

80 CABLE COAX 
Postage 3d. per yard. 

Semi -air spaced }in. 
Stranded core. ßs,,81 

Losses cut 500 6Y. M. 
Fringe Quality 1_ 
Air Spaced. I yd, 

COAX PLUGS 1/- LEAD SOCKET 2/- 
PANEL SOCKETS 1/- OUTLET BOXES... 4/6 
BALANCED TWIN FEEDER yd. ed. 80 or 300 ohm.. 
DITTO SCREENED per yd. 1/6, 80 ohms only. 
WIRE -WOUND POTS, 3 WATT. Pre -set Min. 
T.V. Type. All values 23 ohms to 25 K.. 3/- ea. 
SO K. 60 K., 4/ -. (Carbon 30 K., to 2 meg., 31 -- 
WIRE -WOUND 4 WATT Pots. Long Spindle. 
Values, 100 ohms to 50 K., 6/6: 100 K.. 7/6, 
CONDENSERS. New Stock. .001 mfd. 7 kV, 
T.C.C., 5/61; Ditto, 20 kV.. 9/81: .1ndd. 7 kV., 8/8; 
Tubular 500 v .001 to .05 mfd.. 10 .1, 1/ -: 118; 6/350 v., 1/9 ; ' .1/350 v., 9d.: .1 /1000 v., 1/8 
.01/2,000 v., 1/9 ; .1 mfd., 1,000 volts, 3/6. 
CERAMIC COEDS. 501 3 pf. to .01 mid., 9d, 
SILVER MICA CONDENSERS. 10% O pt. to -410 
pl., 1 /-; 600 pf. to 3,000 pf., 1/3. ('lose tolerance 
(+1 pF.) 7.5 pF. to 47 pr., 1 /6. Ditto 1% 5Ú pr. 
to 815 pF., 1/9; 1,000 pF, to 5,000 pF., 

I.F. TRANSFORMERS 7/6 pair. 
405 Kc /s Slug Tuning Miniature Can. 21in, r lie. x lin. High Q sad good tandwidih. 
By he Radio. Data sheet supplied. 
Wearite M800 I.F. 465 Kc /s. 12'6 per rs r. 
Wearite 250 LF. 465 Hus. 126 per ram. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR 
1/350v. 2/- 
2/45(íy 2/3 
4/450v. 2/3 
8/450v. 2/3 
8 /500e. 2/1 
16/450v. 8/1 
16/500v. 4/- 
32/450v. 5/6 
25/25e. 1/I 
50/15v. 2,- 

1UBULAR CAN 1YPES 
14/350v. 5/6 8/500v. 3/- 
í00/25v, 2/- 1WO°, 4/- 
200/25v. 2/8 31/350v. 4/- 
100/12v. e/- 100/270v. 6/6 
8 +A /450v. 4/f 2,510/3v. 41- 

Á+8/50(N. 5 /- 32 +SSIll /iOe. 4/6 
5+76/4F0v. 5,'- 32 +32/410v. 8/8 

5/6 
50 +50/35Úv. :/- 

A +1615(10v. f4 +120/275v. 7/6 
16 +16 /450v. 5/t 64 +120 /35Úv. 7118 70/hits 21- 12 +321710v. 4/0 1110 +200 /275v.15/6 

SELENIUM RECTIFIER. 300 v.87 mA., 7/6. 
CONTACT COOLED 270 v. 50 mA., 7/6: 60 mA., S/C: 
55 mA., 8/6; 200 mA., 21/ -: 300 mA., 27/6. 
COILS Wearite "P" type, 3/- each. Osmor Midget 
"Q" type d). duet core from 41 -. All ranges. 
TELETRON. L. & Med. T.R.F., with reaction, :/6, 
FERRITE ROD AERIALS. M.W., 8/9; M A L., 12/6. 
T.B.F. COILS A /HF, 7/- pair. A.P. CHOKES, 2/6. 
FERRITE ROD. 7,n. x 3 /Sin. elio., 2/8. 

JASON F.M. TUNER COIL SET, 261 -. H.F. 
coil, aerial coil. Oscillator coil, ton 1.F. trans. 
10.7 Me /s. Ratio Detector and heater etmke. 
Circuit book using ione 6ÁM6, 2/6, 
COMPLETE JASON F.M. KIT WITH VALVES, 
£8.15.0. Fringe aren kit, 22/6 extra. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS : 
2, 6 or 12 v. 14 strop., 8/9; 2 a., 11/9: 4 n., 17/6. 
CHARGER TRANSFORMERS. Tapped input 100/ 
250 v. for charging at 2, 6 or 1 '2 v., 11 amps.. 15/6. 
2 any., 1I /6; 4 amps., 22/6. Circuit included. 
VALVE and T.V. TUBE equivalent books, 9/8. 
TOGGLE SWITCHES. S.Y. 2/ -. D.P. 3/8, D.P.D.T,4 / -. WAVECHANGE SWITCHES 

5 p 
4-way 2 wafer tong spindle 6/6 

2 p. ^wa y, or 3 p. 2-way short spindle ... 2/6 
2 p. 6 -way, 4 p. 2 -way, 4 p. 3 -way long spindle... 3/8 
3 p. 4-way, or 1 p. 12 -way long spindle - 3/8 
VALVEHOLDERS. Pao. Int. Oct., 44. EF50, E.Á00, 
84. B12A, CRT, 1/8. Eng. and Amer. 4, 5, G, and 
7 pin, 1 / -. MOULDED MAZDA and Iot. Oct., 8d. 
B7C. BOA, BOO, BDA, 9d, B70 with can., 1/8. 
BOA with can., 1/9. CERAMIC EPA), B7G, B9A,. 
Int. Oct., 1 /.. 8 /Cam. BIO, BSA. N -. 
COSSOR MAINS -BATTERY POWER PACK 90 v. B.T. 14 v. L.T. Same size at BATTERY 8118 
and RD 35. List 83; -, our price 39 6. 

OUR ONLY ADDRESS 
337 WHITEHORSE RD., 

WEST CROYDON 
48 Hour Postal service. 1 ' -, over £2 free. (Export Extra.) C.O.D 16. 1 Wed. 1 p.m.) TH O Idol, Buse, 133 or S1 
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Whether you're building your own amplifier or 
servicing a complete installation-for fault finding 
on anything from pre -amplifier to speaker -you'll 
find the MULTIMINOR to be "just right." 
You'll enjoy using this neat pocket instrument giving 
readings over nineteen ranges on a clear open scale. 
A.C. and D.C. voltage, D.C. and Resistance measure - 
ments are made by means of only two sockets. The 
robust, easy-to-read range selector has a smooth, 
clean, positive action. 
"Can you afford it ? " Let's say rather-"Can you 
really afford to he without it ? " 
Designed and Manufactured by 

14T O 

February '960 

Indispensable 
THE 

MULTIMINOR 
19 Ranges 
D.C. Voltage :0- 1,000V in 7 ranges 

A.C. Voltage :0- 1,000V in 5 ranges 

D.C. Current : 0-IA in 5 ranges 

Resistance : 0- 20,000 Q. 0 -2M fi. 

Pocket Size : 5¡ x 3 x I 
.ry inches. 

Weight : I lb. approx. 

Litt Price £9 : I Os 
Complete with Test Leads and Clips. 

Leather Case if required 39/ -. 

Sensitivity : 

10,000 ohms per volt 
on D.C. voltage ranges. 
1,003 ohms per volt 
on A.C. voltage ranges. 

Accuracy : 

On D.C. 3% of full 
scale value. 

On A.C. 4% of full 
scale value. 

To meet special 
requirements, instru- 
ments can be supplied 
to a hïgher degree of 
accuracy for a small 
additional charge. 

Telephone : VlCtoria 3404 (12 Zines) 

LTD AVOCET HOUSE 92 -96 VAUXHALL BRIDGE RD. LONDON S.W.1 
A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES. MM.I0 

Build your own HI-Fl! 
At last!A specially 
selected and 
designed HI -FI 
Sound Installa- 
tion for your home 
at really reason- 
able cost! 
You save because you 
assemble everything 
yourself following - 
our step by step in- 
structions. You gain 
because you learn 
about the equipment 
as you build and are 4 är 
able to service and 
maintain it after- .. .r 

wards. Best of all - 
you'll have fun building it and be thrilled with the finished instru- 
ment which will bring you an entirely new experience in the enjoy- 
ment of sound.No previous skill or experience is needed. Poet coupon 
now for full details, without any obligation. Easy terms available. 

Equipment Includes: Luxury Cabinets Top Quality Amplifier 
suitable 101 Inc 

d Player - Tape Recorder 
tarn 
Hi -Fi Speaker system. Units 

AMPLIFIER IN CABINET 
Beautifully lnished wood cabinet 
with " gold " and brown dividing 
strip and " gold " finished fabric 
front. Size 13" x 7 }" front to 
back 41 ". 5" P.M. speaker. 
ECL82 valve with metal rectifier. 
Vol. to, on -off. 82/6 (3/- p.& p.). 
Cabinet only 20,1 -, plus 2/- post. 

82/6 
(3/- P. & P.) 

FREE 
Radiostructor I Dept. H341, 46 Mares; Place, Reading, Berks 

e send Brochure without obligation to: 

BROCHURE - POST TODAY 

Name 

1 309 lie da not employ representallves 

BLOCK 
CAPS 
PLEASE 

RADIOSTRUCTOR 
BRITAIN'S LEADING RADIO TRAINING ORGANISATION 

COILPACK 
l.F. 465 470 kc;'s. complete with 
two -gang tuner ; fully aligned and 
tested. 
Type 1. For 41M -120M, and 16-49 
M. Price 20 / -. 
Type 2. For 25 -75 M. and 200 -550 
M. 122!6.) BOTH POST PAID 

COMPLETE V.H.F.'A.M. RADIO FOR LI2.12. 
Brand new set, in superb 
walnut cabinet (size 19" x 8t" 
x 144-" high). Covering 80 -100 
Mets, 16-49 M., 200 -500 M. 
and 1.200 -2.000 M. Mains 
trans. 200 -250 v, with 3 tap- 
pings. Ferrite rod aerial for 
A.M. Controls : volume 
on/off, tone, tuning, w /change. 
Gram and ext. s p e a k e r 
position provided. F u I l c 

guaran ced. Post and packing 10/- extra. Terms: 
£3.12.0 down (inc. carr.) and 5 monthly payments of 
£2. Indoor V.H.F. aerial l0- extra, cash. 

l TIC SIIAVEILS LTD.. 
25, Wordsworth Road, Worthing, Sussex. 
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FREQUENCY STABILITY IS 

A VALUABLE FEATURE 

By R. H. Wright 

ALTHOUGH use of a 
quartz crystal is the 
ideally safe method of 

controlling the frequency of a 
transmitter (and incidentally 
crystal control frequently leads 
to a reduction of TVI.) there 
are practical advantages to be 
gained from V.F.O. 

Advantages 
With a V.F.O. it is usually 

possible to find a spot in the band which is free 
from interference and thus a call may be made 
without causing QRM to stations already working. 
Also. if two -or more -stations in contact use the 
same frequency. less crowding of the band will 
result than if each operated on a different crystal, 
frequency. 

In developing the V.F.O. described below, and 
shown in circuit form in Fig. 1, the writer had 
a number of factors in mind. It should, first of 
all. have e\cellent frequency stability particularly 
in the event of supply voltage variations, and also 
when the output circuit is tuned. The effects of 
supply voltage variations are reduced by the use 
of the voltage stabilisers (Type VR150 /30) shown 
in the power supply circuit. Fig. 2. The effects 
of tuning the output circuit are minimised by 

COMPONENT FOR V.HF. 
RI, R3- 100,000ohms, W. 
R2- 22,000ohms, 1W. 

i R4- 220ohms, 2W. 
I R5- 4,700ohms, 1W. 
1 Cl, C9- 100pF. 

C2, C3, C7, C8, C9-0.01/47 (mica). 
t C4 -500pF variable, see text. 

C5 -100pF variable. 
RFCI, 2 -R.F. choke. 2.4mH. Denco type 

i. RFC.5. 
LI -36 turns, 26 D.C.C. wire on sin. diameter 

former, close wound and tapped 12 turns from ? 

earth. 
L2 -7Mc's coil. 40 turns 26 D.C.C. wire on 'In. 

diameter former. 
L3- 14Mc's coil. 25 turns 18 D.C.C. evenly 

spread over 1Ñin. on in. diameter former. 
V1-6CH6, or octal -based 6AG7. 

1 V2 -6V6. 

, running " straight through " when transmitting the 
fundamental V.F.O. frequency and only tuning the 
output when harmonic operation is required. 

Hartley Circuit 
The oscillator section of the circuit is an 

Fig. 1.- Circuit of the V.F.O. 

electron- couplad Hartley type oscillator operat- 
ing on 3.5Mc /s. Output on the second and fourth 
harmonics (7.0 and 14.0Mc /s) will be sufficient 
to drive an amplifier if the output circuit (C5 
and L2 or L3) is tuned to either frequency. Thus, 
output call be obtained from the unit on three 
bands without the need of further doubling. A 
6CH6 valve was used in the prototype, but the 
larger 6AG7 can also be used successfully. V2 
is an untuned buffer. isolating the V.F.O. from 
any effects that the following amplifier may have. 
The oscillatory circuit is tuned by a 500pF vari- 
able capacitor and with this capacitor a good 
slow motion dial is an absolute necessity. 
Alternatively. a 500pF capacitor may be used to 
" set " the band and the actual tuning then 
carried out by means of a 50pF variable con- 
nected in parallel. 

Harmonic Operation 
When output is required on 3.SMc /s band. the 

oscillator is tuned to the required frequency and 
switch SI (a) and (b) turned to the blank position. 
The oscillatory voltage developed across RFCI 
is then applied directly across grid and cathode 
of the buffer valve. If output is required on 
7Mc s the oscillator is tuned still on 3.5Mc /s and 
the output circuit of C5 /L2 switched into use 
through switch SI (a) and (b). this circuit is then 
tuned to the second harmonic of 3.5Mc /s. For 
14Mc /s output the oscillator is still left on 
3.5Mc /s but L2 is now replaced by L3 by means 
of the switch SI, and the circuit C5 /L3 is tuned 
to the 14Mc /s harmonic. Output on this 
frequency -the fourth harmonic -will. of course. 
be less than on the fundamental frequency of 
3.5Mc /s or on the second harmonic of 7.0Mc /s 
but nevertheless will be sufficient to drive an 
amplifier. 

If the V.F.O. unit is followed by an amplifier. 
the whole arrangement forms a useful low -power 
,transmitter. with an input, to the final stage of 
about 15W. Fig. 3 shows the circuit of such an 
amplifier which may be operated from the power 
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Fig. 2.- Circuit of a suitable power 

COMPONENTS FOR POWER UNIT 
T1- 350 -0 -350, 150mA sec. 5V, 3A, 6.3V, 5A. 
L -L.F. choke. 201-1, 150m A. 
Cl, C2- 16+16pFelectrol) tic capacitors. 500VW. 

s V1-5Y3 or 5Z4. 
V2 V3- Stabiliser type VR15030. 
R- 2,000ohms, 10W fixed resistor. 

unit normally supplying the V.F.O. This 
amplifier, if used as a doubler as well as an out- 
put stage, will enable the transmitter to operate 
on 28Mc /s, if C5 /L3 is tuned to 14Mc /s, thus 
increasing the versatility of the unit. If this pro- 
cedure is followed, no alteration 'to the power 
amplifier stage is required beyond tuning the 
aerial circuit to 28Mc /s. 

Power Amplifier 
Only a little comment is required here since 

the amplifier is quite a normal circuit. The meter 
in the grid circuit (M1) is more of a necessity 
than a luxury since it permits accurate tuning of 
the circuit C5 /L2 or L3 when using the 
oscillator on 7 and 14Mc /s. The tuned circuit 

i COMPONENTS FOR AMPLIFIER UNIT 
i Cl, C2, C3- 0.01pF (mica). 

C4 -500pF variable. 
; C5- 0.001pF variable (2 x 0.0005pF units in 

parallel). 
R1, R2- 22,000ohms. 1W. i 

: R3, R4, R5-68,000ohms 1W. 
RFC1, RFC2 -R.F. choke 2.5mH. Denco type 

RFC5. 
M1 -0-SmA moving -coil meter. 

i M2-0-58mA moving -coil meter. t. 

f L1- 1.8Mc /s : 48 turns, close wound. 
3.5Mc /s : 32 turns, close wound. 

3 7.0Mcis : 20 turns, Illin. long. 
i 14Mc /s : 10 turns, 1lin. long. 

All coils wound with 22s.w.g. enamelled wire i 

i in Eddystone lfin. diameter coil formers, 
type 538. If these plug -in coils are used, then I 
a chassis -mounting base, type No. 964, will ? 

also be required. 
L2 /C6 -See text. 

supply. 

should be adjusted to give maxi- 
mum power amplifier grid cur- 

. rent reading. The inductive 
part of the r- output coupling 
into the aerial (L1) may be one 
inductance tapped for use on the 
various bands and the tapping 
points then connected to a 

q.0 switch. However, plug -in coils 
//lout are generally used by the writer 

since their use eliminates the 
losses normally associated with 
a switched inductance. Details 
of coils suitable for use on the 
popular 80, 40 and 20m bands 
are given below. 

L2 and C6 are included as a 
series filter to reduce interference 
with the local Band I television 
(BBC) reception. L2 should be 
formed from nine turns of 
18 gauge enamelled wire close- 

3.-Power amplifier circuit. 

wound on a half -inch diameter former and C6 is 
a 25pF variable capacitor. When the transmitter 
has been tuned up, as described below, the 
capacitor C6 should be adjusted so as to give 
minimum interference on a nearby television 
receiver tuned to the local BBC station. 

With the addition of six turns to the grid end 
of the oscillatory circuit inductance, LI (Fig. 1), 
C4 will tune over both the 1.8 to 2.0Mc /s and 
3.5Mc /s bands. With the oscillator circuit tuned 
to 2.6 to 2.7Mc /s, a suitable inductance wired to 
switch Si (b), can be resonated at the fourth 
harmonic of 10.5Mc /s and then, by doubling in 
the aerial circuit output can be obtained on the 
21 Mc /s band. 

Finally, a word of warning. Although the 
V.F.O. has obvious advantages, it has two 
particular disadvantages: (i) It is very easy to 
slip outside the allocated frequency band. (ii) 
When harmonic operation is being used, it is also 
very easy to tune the amplifier to the wrong 
harmonic. 
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AFTER the I.F. circuits of the receiver have 
been aligned with the signal generator as 
described in last month's article an aerial 

should be connected and probably transmissions 
will be heard somewhere in the first 90deg. of 
rotation of the tuning condenser. Stations will 
probably be heard at near minimum capacity 
also. but the lower oscillator frequency is the one 

/npu 
from 
024 

V/? 
/MQ 

P20 
47 
Kf1 

P2/ 
27 

C25==' MA 
8/.IF 

P24 

A Quality 
V.H.F. /F.M. 

Receiver 
No. 2.-ALIGNMENT WITHOUT 
INSTRUMENTS AND THE 

A.F. AMPLIFIER 

(Continued from page 785 of 
the January issue) 

By V. E. Holley 

to be used and the rotation of the condenser 
should 'be limited by suitable stops to restrict 
tuning to the desired range. Then, tune the 
receiver to the centre one of the three 
transmissions it is desired to receive and adjust 
the core of LI for maximum response. The 
inductance of L3 may also be checked now by 
parting or closing the turns and observing the 
result on the meter connected between earth and 
the junction of RI1 and C15 by way of a 100k 
isolating resistor. Adjust for maximum volts 
negative. If the coil is of the correct length 
and diameter, not much improvement is to be 
expected. 

/oKI 
V6 

EL 9/ 

X00000 
L4 

C3/ 32 /67 l6/,F 

a 

C29 
OIpF 

Ó C2, 
lpF 

P25 

KÌ2 
C28 
8pF 

V8 
6X5 

5 

T2 

o 

L 

C26 
50 

1-/F 

(see text)'IC33 P32 (see text) 
M NAW 

Fig. 4. -The circuit diagram of the A.F. amplifier and power pack. 

4.0 
Ma,n; 
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N 

FROM OUTPUT 
TRANSFORMER TI 

..ra- t ,,r 

SOU 
COAX /AL 

Q JV FOR 
DIAL 
AND HEATERS 

FROM MA /NS 
TRANSFORMER 

70 OUTPUT T 
t 

7RANSFORMER 1 
DETECTOR V . 

SUB- ASSEMBLY 
ON 2J TAG STRIP 

NFLAT 
VC 
TWIN 

RI? 

SWOFÌ 

Ë DEPUTES EARTH /NG 
POINTS 70 CHASSIS 

TUNING DRIVE 

1 

V 
Fig. 5.- Wiring diagram of the receiver omitting the detector sub -assembly and the R.F. and F.C. wiring. 

Alignment Without Instruments 
The prototype receiver was first aligned by 

this method to establish its feasability. Pre - 
tuned I.F. transformers were not used. A subse- 
quent check with instruments showed satisfactory 
alignment except that the I.F. was 11Mc /s, a 
discrepancy of no importance. 

First detach the control grid cable of the 
EM34 tuning indicator from its connection to 
R16, fit a small crocodile clip to the end and 
re- connect. In the cathode lead of the indicator, 
insert a wire -wound potentiometer of from 25k to 
50k with its slider connected to earth. Clip the 
control grid to earth and adjust the potentiometer 
from maximum shadow angle; re- connect to. R16. 
Connect the tuner to an audio amplifier and 
advance the volume control. A subdued "rush- 
ing " noise should be heard in the speaker. If 
it is not, there is probably a fault somewhere, 
which must be rectified before proceeding further. 
Check in particular that V2 is oscillating, by 
noting the voltage drop across R7; it should not 
be more'than about 20. Assuming all is well, 
adjust the core of LI so that it is about Bin. 
below the open end of the former. Connect the 
best available aerial, advance the volume control 
fully and search for transmissions. 

Reception will probably be weak and distorted. 
Select what appears to be the most powerful and 
check by reference to the published programmes 
that it is in fact a BBC F.M. transmission. If 
the signal is not of sufficient strength to register 
on the tuning indicator, tune it for maximum 
volume by moving the cores of the I.F. trans- 
formers each a little at a time. Do not make 
any large adjustments nor any that do not increase 
the signal. As soon as a clear visual indication 

is obtained. turn down the volume control and 
use the indicator for all subsequent adjustments. 

The procedure is now the same as when using 
instruments, the transmission taking the place 
of the signal generator and the tuning indicator 
that of the meter. To adjust the bottom core 
of the detector transformer. first clip the control 
grid of the indicator to chassis and adjust the 

VR/ 

Fig. 6. Detector sub -assembly 
wiring. 

cathode potentiometer for zero shadow angle on 
the more sensitive side of the display. The valve 
will now perform as a sensitive zero indicator, 
i.e., a positive voltage on the grid wilt increase 
the shadow angle on one side of the display while 
a negative voltage will reduce the angle on the 
other. Clip the control grid to point Z and 
adjust the core for zero. An approximate accept- 
ance bandwidth test can now be carried out by 
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tuning slowly past the transmission, when the 
two maxima and centre zero can be observed on 
the indicator and judgment formed whether the 
maxima are equal and equidistant from zero. 
Finally, with the tuning indicator restored to 
normal, adjust the core of LI as previously 
described. 

Interference 
It is now necessary to find a source of interfer- 

ence for the adjustment of VRI. This can 
conveniently be arranged with a battery -operated 
bell or buzzer, the interference output being 
taken from one side of the contact breaker, via 
a 0.01µF condenser to the grid of V3 or V4. It 
is desirable to muffle the bell or buzzer in some 
way. as for instance. by enclosing it in a small 

'boy, so that the position of minimum output 
from the speaker can the better be determined. 
If the signal from the buzzer is not loud enough. 
it can be stepped up with a small output trans - 
former, the secondary winding being included in 
series with the batten supply and the output 
taken via a condenser from one side of the 
primary. 

Whatever the method of alignment, no adjust- 
ments should be made until the tuner has been 
switched on for about 15 minutes and has attained 
operating temperature. 

It is inadvisable to attempt alignment without 
instruments in an area of poor signal strength 
unless pre -tuned I.F. transformers are used. 

Aerial 
Within the primary service area of the trans- 

mitter, it will usually be found sufficient to use a 
length of flat twin P.V.C. flex, one end being 
split and the conductors extended to form a 
rough horizontal dipole 5ft. long, which can be 
fixed, for instance, to a picture rail. In less 
favourable conditions, a loft mounted dipole with 
reflector is recommended. This can be made from 
fin. aluminium tube. or if the utmost is not 
required from it, din. galvanised iron wire will do. 

The aerial should be 59fin. in length overall. 
including a fin. space in the centre for connection 
of the down lead. The reflector should be 62in. 
long and should be mounted 31fin. in the rear. 
The addition of further parasitic elements is not 
usually worthwhile, but where the down lead is 
long, low -loss coaxial cable will make a notice- 
able difference. 

The minimum desirable signal for first -class 
reception is that which produces zero shadow 
angle on the more sensitive side of the tuning 
indicator. This has been obtained with the pro- 
totype at 35 miles from the transmitter using a 
picture rail aerial and at 80 miles with a loft - 
mounted dipole and reflector. Worthwhile 
results can be obtained from a smaller signal. In 
areas of poor signal strength, the sensitivity of the 
tuner can be increased by reducing the value of 
R12. Some of the limiting action will be lost, 
but this will not be noticeable provided the 
receiver is accurately tuned. 

Alternative Tuning Indicator 
A tuning indicator of the less sensitive type as 

commonly used in A.M. receivers can be 
employed as azero indicator with its control grid 
connected to point Z. Set it up as for alignment 
without instruments and adjust the potentiometer 
for zero shadow angle. The effective resistance 
in the cathode circuit can now be measured 
and the potentiometer replaced by a fixed resistor 
of that value. The display will overlap on one 
side of resonance and open out on the other. 
providing a very exact tuning indication. There 
will be some dimming of the display due to loss 
of volts between the target and cathode, but if 
the valve is in good condition, acceptable bright- 
ness will be obtained. 

The A.F. Amplifier 
Economy in the power supply being a design 

feature of the receiver, attention was first directed 
to the output stage, which is the largest con- 
sumer. Push -pull is inexpensive in current apart 

Fig. 7.- Wiring for the EM34. 

from its other well -known advantages and it was 
decided to employ two small pentodes in this 
model. EL91s were selected. Two of these in 
push -pull will produce 4W with negligible dis- 
tortion at the cost of only 25mA. An output 
transformer with sufficient primary inductance 
for the high optimum load of 24,000 ohms is not, 
so far as the author is aware, available commer- 
cially, but fortunately it is possible to use one of 
lower inductance and make good the resultant 
attenuation of the lower audio frequencies by 
negative feedback. The component selected for 
the prototype has a stated primary inductance, 
anode to anode with no D.C. of 45H. It provides 
a ratio of 72:1 which is satisfactory for a 3 ohm 
speaker. There are probably other suitable 
choices. The circuit of the A.F. section is given 
in Fig. 4. 

Circuit Operation 
The EL91s are operated with 250V on anode 

and screen and a bias resistor of 600 ohms. A 
by -pass resistor is not required as if the valves 
are reasonably well- matched, the signal currents 
will cancel out in the resistor. For 4W output. 
this stage requires a grid -to -grid signal of 30V 
perk and this is delivered by one half of V5 
arranged as a phase inverter with equal loads of 
47k in anode and cathode circuits. These load 
resistors should be matched as accurately as 
possible as also should the 0.47M grid resistors in 

s3 
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the output stage. If matching facilities are not 
available, 5 per cent, resistors should be used. 
Decoupling and additional smoothing are pro- 
vided by R24 and C28, and the stage is completed 
with a 2.2k bias resistor and a 1M grid resistor. 
The gain is 0.9 on each side, or 1.8 overall. The 
required input is therefore 30/1.8 or 17V peak. 

The other half of VS is arranged as a resistance 
coupled amplifier and with a load resistance of 
0.25M affords a stage gain of 60 times. The input 
to its grid must therefore be 17/60 or slightly less 
that 0.3V peak, which the ratio detector is well 
able to produce with something in hand for nega- 
tive feedback. Decoupling is provided by R20 
and C25. In the grid circuit is the volume con- 
trol with which is incorporated the mains on -off 
switch. As there are no heterodyne whistles, 
sideband chatter, etc., to contend with, a conven- 
tional tone control is unnecessary and is not 
included. A wide range of control over the 
balance of reproduction is, however, available 
by negative feedback as will be described. 

Construction 
The construction of this part of the receiver 

follows standard practice. The layout is not at 
all critical and more or less follows the circuit 
diagram. An octal socket was used for connect- 
ing the speaker as this is standard in other equip- 
ment in use by the author and the spare tags form 
useful anchorages for small components. 

Power Supply 
The mains transformer need have only two 

secondaries, 250- 0 -250V, 60 mA and 6.3V, 0.3A. 
If a transformer including a 5V secondary is used, 
a 5Z4 rectifier would be suitable. It has been 
noticed that some rectifiers 
are liable to introduce 
modulation hum in com- 
pact assemblies; the 6X5 
and 5Z4 do not offend. A 
choke is used for smooth- 
ing in preference to a 
resistor to reduce heat 
generation and avoid volt- 
age drop. The choke 
should have an inductance 
of not less than 10H at 
50mA. 

Negative Feedback 
When feedback is 

carried over three stages 
as it is in this receiver, it 
is desirable in the interests 
of stability that one stage 
should introduce some 
attenuation of extreme 
frequencies, particularly 
the lower frequencies. The 
limitations of the output 
transformer are thus turned to good account and 
quite a large amount of feedback, either 
" straight " or frequency selective, may be applied 
with no untoward consequences. It is suggested 
that the receiver be completed with a 200 ohm 
resistor for R32 and temporarily omitting 
C33 and that the values of these components be 

decided after listening to the set installed with 
its speaker in the cabinet. When the prototype 
was tried with a 6in. speaker in a bass reflex 
cabinet, crisp, clean and well balanced reproduc- 
tion was obtained with R32 =100 ohms and C33 
omitted. When tried in a cabinet with internal 
speaker, there was some noticeable attenuation of 
lower frequencies which was remedied by includ- 
ing C33 at 8µF. The values, required will vary 
with the output transformer and speaker used 
and may be varied between 100 and 300 ohms and 
2 to 8µF. The feedback network renders un- 
necessary the tone correction resistor and con- 
denser customarily employed with pentodes across 
the primary of the output transformer. 

Gain 
No misgivings need be felt about the loss of 

gain resulting from feedback. Unlike the con - 
ventional A.M. receiver, the set is not required 
to deal with weak and distant transmissions and 
no large reserve of gain is required. Sufficient 
is provided to load the output stage fully. 

The combination of modest A.F. gain, good 
smoothing and negative feedback combine to 
form a silent background and it should be neces- 
sary in the absence of a programme, to listen 
carefully within 6in. of the speaker to discover 
by ear whether the set is switched on. 

The Cabinet 
A suitable cabinet for the receiver may be 

made from 5 -ply wood, kin. thick and having an 
oak, walnut or similar facing. The best source 
of supply is an old cabinet or piece of furniture 
made of this material because, although the 
polish will have to be removed, the wood will 

Under chassis view of the receiver. 

need much less subsequent treatment than if it 
were new. 

The constructor will require a sharp tenon 
saw, a chisel, a carpenter's brace and centre bits, 
a hacksaw blade, some glue, glass paper and 
panel pins. 

(To be continued) 
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BRAND NEW AM /FM (V.H.F.) RADIOGRAM CHASSIS AT £ 13.6.8. (P. & P. 100 
Why buy a F.M. Tuner at the same price? 
Tapped input 220 -225 v. and 226 -250 v. A.C. ONLY. 
Chassis size 15' x 61' x 51' high. New manufacture. 
Dial 141' x 4' in gold and black. 
Pick-up. Extension Speaker, Ae., E.. and Dipole sockets. Five " piano " 
push buttons -OFF, L.W.. M.W., F.M. and Gram. Aligned and tested. 
With all valves & O.P. Transformer. Tone Control Fitted. 
Covers 1,000 -1,900 M. 200 -500 M. 88-99 Me /s. 
Valves EZ80 rect., ECH81, EE89. EABC80, EL84, ECC85. Speaker & Cabinet 
to fit chassis, 47/6. 
10' x 6' ELLIPTICAL SPEAKER, 20/ -. 
TERMS :- (Chassis) £4.16.8 down + 10/- carr. and 6 Monthly Payments 
of 30' , or with Cabinet & Speaker £5.9.2 down and 7 Monthly Payments 
of 32.i -. 

"RFA CO LT L'I:rat " I.T.A. TO 
I.T.A. high sain converter. ALL CHAN- 
NELS -ALI. AREAS -ALL SETS. Direct 
switching (LT.A. to B.B.C.) ; internal Ih 
power pack ; valves PCF80 and PCC84 ; moulded cabinet 81' x 4" x 6 ". No altera- 
tion to your set ; fitted in 10 mins. 12 months' guarantee. 

£5.5.0 ".3`t..°- 

COMPLETE RADIO FOR ONLY 
E10.10.0 care. pd. 

Size 19' x 13' x 71' or Chassis and 
dial for £8 (carr. pd.). Chassis 
Size 15' x 61' x 51' : 1.000 -2IX)0 M. : 

20G -MU and 16 -54 M. Mains (1.00 -250 v. 
A.C.) and O.P. Trans. (3 ohm) ; Gram.. 
Aer.. E.. Ext. L.S. Sockets ; New 
Mullard Valves ECH42, EF41, EBC41, 
EL41, EZ40 and Magic Eye EM81. 
Dial 15' x 3'. Fully aligned. Fan- tastic value for money. 

«( or 6' s 4' speaker fitted to cabinet. 

BATTERY ELIMINATOR. Converts your Battery Set to 
Malts For 4 Low Consumption Valves (DK range). 90 v. 15 
ma. and 1.4 v. 125 ma.. 42/6 (2/6 post). 200 -250 v. A.C. Size 51' x 

x 2'. Also for 250 ma. 1.4 v. and 90 v. 15 ma. at same price 
Specify which. 

TELERECTION. " Twenty -20" adjustable set top or table for 
Bands 1.2and 2. "Gold " finished rods and mounting. List Price 
12 -. Our price 30i- (carr. paid). 

AI:ItIALS F.M. Aerials single dipole room mtg., 17/6: ditto 
loft mtg., 20)- : " H " with chimney lashings, 85 / -. Co -axial 
low loss cable 8d. yard or 20 yds. 12/6. all these items carriage 
paid. 

50 SILVERED MICA AND CERAMIC CONDENSERS, 10 / -. 
50 RESISTORS. 6/-. ALL DIFFERENT VALUES. 

3 -VALVE AMPLIFIER (INCI,. 
RECT.). Capable of giving 6 watts. 
Mains and output transformers. 
Valves ECC81, EL84 and Rect. 3 

Controls, volume, bass and treble. 
On /Off switch. Fully guaranteed. 
Chassis size 61' x 3' x 21'. 61' round or 
6" x 4' elliptical speaker, state which. 

67/- (3/- p. & p.). 

AUTOMATIC RECORD 
CHANGERS COLLARD 
CONQUEST with manual play 
also. Turnover crystal pick -up. 
4- speed, A.C. mains 200 -250 v., 
see illus. 

£7.10.0 .1-.) 
R.S.R. 4 -SPEED AUTO - 
CHANGER UA8 only £6.12.6 
(5'- care.) 

111111/iíi j 
Volume Controls. On:Off switch. 
Guaranteed. Two Knobs supplied. 
Stereo. 

GRAMOPIlONE 
A NI PLOP. IER with 5 in. 
SPEAKER. On Fabric- 
covered Baffle 12r x 5'. 
Mains and Output Trans- 
formers. Meta, Rectifier. 
ECL82 Valve. Tone and 

Plenty of Volume. Fully 
Ready to play. Useful for 

ONLY 57/ -, post 3/- 

ISERE(' " PIONEER " RADIO IN MAKER'S CARTON. 
Valves DI.96. DF96, DAF96, DL96. Berec Ever -Ready Battery 

B102. 18 /8 extra. Two Short Wave - 
bands 2.5 to 7 Mc!s and 6.5 to 17 Mc:s. 
Cabinet, 12' x 74' x 6'. ONLY £4.10.0 
12.6 p. & p) (MW and SW 84.15.0 plus 
2,6 p. & p.). In kit form with in- 
structions and fully wired coi! pack. 
Two Short Wavebands £4. One M.W. 
and S.W. £4.5.0 Plus 2/6 p. & p- 

Separate items supplied. 
YOU CAN HAVE the sprayed case (grey and blue), back. chassis. 
(without components or coil pack). bracketry, dial cover for 
dial, and speaker baffle for only 15i- carr. pd. Illust. as above. 

TAKE A CHANCE. We have surplus to present manufacturing 
requirements tens of thousands of resistors, silvered mica. 
tubulars, volume controls. electrolytics, valve holders. etc. 
SEND US 20/- fora bargain parcel of new goods. Our good name 
1s your guarantee. Money back If not satisfied. State preference 
of types of goods. 

SIN TRANSISTOR 
SUPERIIET KIT 

£8.19.6 
Med. and L.W.: Printed 
Circuit ; Instruction Book. 
Internal aerial. All items 
supplied separately. Write 
for price list. Battery, 9 v., 
PP4. 2'6. 

Send 6d. (stamps will do) for our illustrated catalogue of the 
above items and others. All New Goods. Delivery by return. 
Terms :-One -third down and balance plus 713 in four ceur.i 
monthly payments. Postage with down payment. (C.O. D. 2 

extra.' 
SEE SPECIAL TERMS FOR A.M.'F.M. CHASSIS. 

Large selection of complete Radiograms, ready built in cabinets, with 4 -speed Autochanger. Write for details, giving approximate 
size required. Price from £25 for A.M. only, or £36 for A.M. /F.M. 

G L A D S T O N E RAD I O -58A, HIGH STREET, CAMBERLEY, SURREY. Tel. 22791 
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aults40,19 WIRELESS & TELEVISION CO. LTD., WARLTERS ROAD, 
HOLLOWAY, LONDON, N.7. Tel : North 3213 

AMPLIFIER and 
CONTROL UNIT 
Illustrated is a COMPLETE STEREO 
AMPLIFIER (£29.10.0) consisting of one 
Control Unit and two A6 Amplifiers. Each 
Unit plugs directly into the back of another-. 
simple but ingenious. The Control Unit with 
one Amplifier plugged into it (£19.12.61 can 
be used as a straightforward MONAURAL 
AMPLIFIER allowing subsequent conversion 
for STEREO at any time in the future by 
simply plugging in a further A6 Amplifier. 
In addition, the Control Unit with one 
Amplifier can be used as a Stereo -Converter 
to adapt an existing amplifier or radiogram 
for stereo. This is particularly suitable for 
the Armstrong range of quality radiogram 
chassis. 

Post this coupon or write for descriptive literature or call at 
our Holloway Showroom for full, unhurried demonstration 
and professional advice on your installation. Open 9 -6 weekdays 
rutd 9 -5 Saturdays. 

NAME 

ADDRESS 
PPA 

A6 AMPLIFIER £9.17.6 
6 watts Push Pull High Fidelity Output. Fre- 

quency Response 15- 35,000 c.p.s. 2 dB. Dis- 
tortion. Less than 0.5 °;,. 14 dB Negative 
Feedback. Loudspeaker Output 3, 7} and 15 
ohms. 13M. x 3iin. x Sin. high. 

PCU21 CONTROL UNIT £9.15.0 
Stereo and Monaural Inputs for Pick -up, Radio 

and Tape Playback. Stereo and Monaural 
Outputs for Tape Recording. Separate Wide 
Range Tone Controls. Infinite Balance Control. 

13in. x 4 }in. x tin. high. 

VALVES 
SAllE 

NEW ! TEST D ! GUARANTEED ! 

SETS 
1R5, 1S5. 1T4, 334. 3V4.DAF91, DF91, DK91. DK92,DL92, DL94, any 4 for 25/- 
DAF96, DF96, DK98, DL96 ... ... 4 for 3218 6K7G, BKGG, 6Q7G, 6V6G. 6X50, or 5Y3G ... .. ... ... 5 for 27.'- 

1A7GT 12/- 6L18 12/3 3001 7/6 EBL21 20/6 
1H5GT 

ßP25 ' 91- 30L1 7/9 ECM 1L- 
Ó/B- 6Q7G 7'8 35L6GT 10%- ECC81 7/8 

1N5GT 10/- 6Q7GT ' 9'8 35Z4GT 8/- ECC82 816 
1R5 

15,5 

89 
6/3 

6SL7GT 
6SN7GT 
6U4GT 

7/- 
5/6 

11- 
ZSGT 

12/8 
5001380 28/9 

ECC83 
ECC84 
ECC85 

7/- 
8/9 
9/6 

1T4 5/3 6V6G 6/- 5oL6GT 9/9 ECF80 11/6 
6 AZ31. 9/8 ECF82 10/- 

3A5 10/8 6X4 8/9 8/9 Cfi ECH21 20/6 
3Q4 8/8 6X5GT 6/- 13/9 ECH35 (34) 
3S4 6/9 717 ß/- DAC32 10/- ECH42 9/8 

7C5 8 DAF91 4/3 ECH81 816 
5Ú4G 5/S 746 8- DAF96 8/8 ECL80 8/8 
5V4G 10/3 7117 DCC90 10/6 ECL82 10'- 
5Y3GT 7/6 7S7 9 9 DF33 10/- EF39 5/8 
5Z4G 
6AL5 

9/8 
3/9 

7Y4 
14 6 

DF91 
DF96 

5/3 
8,8 

F.F41 
EF42 

9/8 
118 

(JAMS 5/. 1002 17;6 111176 6/6 EF80 8/8 
6AM6 3/9 I0F1 156 DHT7 7/3 EF85 8/9 
6AQ5 7/- 10F9 10'8 DK32 12/- EF86 111- 
6AT6 7/3 12AH8 10 8 DK40 141- EF89 8,/- 
6BA6 8/- 12AT7 76 DK91 6 9 EF91 3/9 
613E6 6/- 12AÚ7 6'8 DK92 8'8 EF92 4/6 
6BH6 6/9 12AX7 7/- DK96 8 6 EL33 10'- 
6BJ6 6/- 12BÁ6 8'- DL33 9 - EL38 21/8 
6BR7 10/8 12K7GT 513 DL35 12 3 EL41 9/- 
6BW7 8/6 12K8GT 11 /8 DL92 6 9 EL42 10/8 
6CD6G 
BF1 

28,9 
14/6 

12Q7 
7,'8 DLL96 8'8 

EL84 
EM34 

8/- 
8/6 

6FBG 643 1437 169 EABC80 ' 9 EM80 91- 
8F13 12/8 19AQ5 7 8 EAF42 W6 E11181 8'- 
SF14 17/6 20F2 17,8 E1391 3/9 EY51 9,6 
6K7G 3/9 20L1 17;6 EBC33 71- EY86 8/3 
6K7GT 25A6G EBC41 86 EZ40 6/9 
6K8G 8ï9 257.4G 91- EBF80 8/- EZ41 7;8 
6L1 16`9 25Z6GT 913 EBF89 89 EZ80 83 

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

FW4/500 
7/- 
8 U25 12;8 

GZ32 9'- U50 7-8 
KT33C - U52 5,3 
KT41 14 6 U78 8/8 
KT61 10 - 1178 6/9 
KT63 6 6 UABC80 818 
KT71 12 6 UAF42 9/8 
MH4 6 - UBC41 7/9 
M1314 , 9 UBF80 
MX40 12 6 LTBF89 
N18 8 6 UBL21 
PCC84 S - UCC84 
PCC89 14 - -UCC85 
PCF80 á - UCF80 
PCF82 3 UCH21 
PCL82 9 3 UCH42 
PCL83 11 - UCH81 
PCL84 8 - UCL82 
PENA4 11 - UCL83 
PEN36C 9 6 UF41 
PEN45 8r- UF42 
PBN46 5/6 UF89 
PL36 13/- UL41 
PL38 14/6 UL44 
PL81 10/- UL84 
PL82 7/8 URIC 
PL83 8/6 UY1N 
PY32 11/- UY21 
PY80 7/6 UY41 
PY81 8'9 UY85 
PY82 7'- VP4B 
PY83 8/- VP41 
PZ30 17/- W76 
SP61 3/6 W77 
T41 15/6 X76M 
TH41 18/8 Z77 

8/8 

12/ 
8/- 

14/- 
20/8 

9/- 

11/8 

19/3 
8/8 
7i6 
8l- 

21/8 

128 
14/- 

6'9 
98 
6/- 

8'6 

11 8 
3/9 

Post 6d. per valve 
extra. 

Any Parcel insured 
Against Damage in 

Transit 66. extra. 
Any C.O.D. Parcel 28 

extra. 

SHORT-WAVE H.A.C. EQUIPMENT 
AND 

SHORT WAVE KITS 
Famous for over 25 years for 
S.W. Receivers and Kits of Quality. 
H.A.C. were the original suppliers of SHORT -WAVE RECEIVER. KITS for the amateur constructor. Over 10,000 satisfied customers -including Tech- nical Colleges, Hospitals, Public Schools, Hams, etc. 
Improved designs with Denco coils : One -valve Kit, Model "C," Price 25/- Two -valve Kit, Model "E." Price 50 - New Addition : Model "K." Super sensitive " All Dry " Receiver. Special incl. price. Complete Kit, 77 -. 
All kits complete with all components. accessories and full instructions. Before ordering call and inspect a demonstration receiver. or send for descriptive catalogue and order form. 

rPOST THIS COUPON NOW!, 
"H.A.C." SHORT -WAVE PRODUCTS 
(Dept. TII), 11, Old Bond Street, 

London, W.1. 
Please send me FREE and without 
obligation your 1960 literature. 

NAME 

ADDRESS 
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BY THERMION 

P.D. and E.M.F. 
IN the September /October issue, I tried to make 

clear the distinction between potential differ- 
ence (P.D.) and electro- motive force (E.M.F.), 

but it seems from the letters I have received on 
the subject that there is still some confusion. For 
instance, in the letter from Mr. W. F. A. 
Chambers, who is in Cyprus, is the statement that 
he thinks the term electro- motive force is super- 
fluous and could be suppressed! Mr. Chambers 
adds to his confusion by discussing at length 
several circuits in which the valve is included. 
As is generally appreciated. valves cannot be 
treated as resistors, except when certain circuit 
conditions obtain. When trying to learn and 
understand the theoretical background to technical 
terms, it is always best to consider for analysis 
simple circuits. 

There should be no confusion between P.D. 
and E.M.F. As I stated before, first comes the 
E.M.F.; you cannot have a current unless you 
push it around. Then comes the current and. 
finally, because of the current, the P.D. Just as. 
in order to produce a pressure difference across a 
horizontal tube containing water, the water must 
be flowing. If you go to the source of Ohm's 
Law, you will find it stated that the P.D. appear- 
ing across a conductor is proportional to the 
corresponding current flowing. 

Reminiscences 

REGULAR readers of this page may remember 
that on page 215 of the May, 1959. issue I 

published a photograph of Mr. L. H. Brown, of 
'Abingdon, operating one of his first receivers. 
Since then, Mr. Brown has sent me another letter 
enclosing a very interesting selection of photo- 
graphs of an early den of his fitted up around 
1930. The illustration on the right shows part of 
the den and the scope of Mr. Brown's activities 
can he judged by the amount of apparatus visible. 
The room was a portion " abstracted from the 
coal cellar," and the living room was behind the 
wall on the left of the photo. As my friends 
know. I have often advocated placing amplifiers 
and radio tuners, etc.. away from the listening 
position; in other words, for most listeners, all 
that is required for radio reception is a loud- 
speaker and tuning controls, the amplifiers. which 
arc probably home -constructed and without 
cabinets, being housed in a remote room. Mr. 
Brown appears to have planned his den with a 
similar idea in mind. To provide a baffle (so- 

called " infinite ") for the speaker. he made a 
hole in the wall between his den and the living 
room and mounted the speaker in it. This method 
is often said to give especially good results 
although. of course, it means that the radio pro- 
gramme will be heard in two rooms simultaneously. 

In my opinion, a similar plan could be adopted 
for television receivers, the tube, loudspeaker. and 
controls being separate from the receiver chassis. 
This procedure is not as easy as it sounds. Mr. 
Brown, however, overcame the difficulties by 
enlarging the hole in the wall. made originally 
for his loudspeaker, to accommodate a 12in. 
cathode ray tube so that all. that was visible in 
the living room was a speaker fret and an appar- 
ently flat screen. As Mr. Brown states, it was 
" A case of what the eye didn't see!" 

Mr. Brown overcame the problem of tuning 
the radio from remote positions by the use of 
relays which were used to operate the motor - 
driven unit attached to the tuning condenser. 

Our Film Show 

PRACTICAL 
WIRELESS and Practical Tele- 

vision are again holding a film show at 
Caxton Hall which will take place on Friday, 
January 22nd. There are still a few tickets left 
(which are free) and I advise you to take advan- 
tage of this last chance; it is always a most enjoy- 
able evening. 

Air. L. H. Browns early den. 
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Valve Coding Systems "4.1? 
VARIOUS SCHEMES EXPLAINED By J. Alexander bG13 6v2 

EACH type of valve is distinguished by a 
number or by a group of letters and a 
number. In most coding systems these 

letters and numbers have a meaning so that any- 
one who is familiar with the coding system will 
be able to deduce a number of facts about a valve 
of which only the coding is known. Most manu- 
facturers have their own codes and in addition 
the Services have a separate coding system. 

CV System 
The CV system of valve coding is used by the 

armed forces and by research stations under 
Government control. Most readers will meet 
valves with CV coding when they buy surplus 
equipment. This system of coding is one of the 
few in which there is no connection between the 
type of valve and the code number. Who would 
irfiagine, for instance, that the CV448 is a crystal 
diode, the CV449 a voltage stabiliser and the 
CV450 a power output valve? The valve type, 
usually known as the 807, has at least three CV 
equivalent numbers: CV 124, CV 1060 and CV 1572. 

In such cases where a single type of valve has 
more than one CV number, the exact specifica- 
tions of the various CV types are usually slightly 
different and they probably come from different 
manufacturers. A letter X placed between the 
CV letters and the following number signifies 
that the valve is still in the experimental stages. 
Valve types in CV coding are much more diffi- 
cult to remember than the combinations of letters 
and numbers used in almost all other systems. 

Valves coded under a previous system are 
sometimes found in surplus equipment. Examples 
are ATP4 (Army transmitting pentode No. 4) 
and ARP12 (Army receiving pentode No 12). 

Yet another type of coding is the VR system, e.g., 
VR65 (valve, radiQ No. 65). 

Valves with the above markings are made 
especially for the services by valve manufacturers 
who may also make exactly the same valve with 
their normal coding. 

American System 
American valves used to have a coding which 

was merely a number (e.g., 80, 807, etc.), but now 
they are virtually all coded on a system set out 
by The Radio Manufacturers' Association 
(SLandard ET -110). Many American -coded 
valves are found in surplus equipment and some 
British manufacturers make valves marked with 
the American coding. The first figure gives the 
approximate heater voltage as shown below: - 

0 Cold cathode. 
I Up to and including 1.6V. 
5 4.6 to 5.6V. 
6 5.6 to 6.6V. 
7. 6.3V loctal types.. 

12 12.6V approx. 

. 

14 12.6V loctal types. 
25 25V approx. 
35 35V approx. 

If the heater has a tapped filament, the- first 
coding figure shows the voltage across the whole 
of the heater. The usual operating voltages of 
the American 7 and 14 loctal series are 6.3V and 
12.6V respectively, but their maximum ratings 
are 7 and 14V. They are mainly intended for 
car radio receivers where the high maximum 
ratings are necessary because the battery voltage 
is high when it is being charged by the car 
dynamo. 

Second Symbol 
The second symbol is a serial letter allocated 

in sequence and normally commencing with A. 
Letters I and O are not used. Rectifiers follow 
the sequence backwards starting from Z. When 
the single letters have all been used for a particu- 
lar group of valves, the system then uses two 
letters commencing with AB. Two identical 
letters are not normally used. The single -ended 
range of valves may have a letter S following the 
number which indicates the heater voltage. For 
example, the 6SK7 is the nearest single -ended 
equivalent to the 6K7 which has the same type 
of base. Although the 6SL7 is a single -ended 
valve, it is not related to the 6L7. 

The final number in the American coding is 
intended to indicate the number of electrodes or 
other useful elements (such as screening) which 
are brought out to a separate external connection. 
The heater counts as one electrode for coding 
purposes. but if it should happen that the heater 
is tapped, it will count as two electrodes only if 
the tappings are of unequal voltage or current 
ratings. In the case of international octal valves 
with an all -metal envelope, the envelope counts 
as a useful element. Octal valves with a glass 
envelope have a similar coding to that of the 
corresponding valve with a metal envelope, i.e., 
one electrode is added for coding purposes even 
if no screening is brought out to a separate con- 
nection. An octal -based valve with n useful 
elements, therefore, has a final figure of (n -I- 1) 
in its coding. This does not apply to the few 
valves in which pin 1 is used for a connection 
other than screening (e.g., types 6SN7 and 6SL7). 
If more than one electrode is connected to the 
same pin, these count as only one useful element. 

Suffix 
A further letter (a suffix) may be placed after 

the, main coding to show the external construc- 
tion. Miniature, loctal and metal valves normally 
have no suffix, but sometimes a letter M is used 
to show the valve has a metal envelope. The 
letter M should really only be used for valves 
which have a metallised glass envelope. Octal - 
based valves with a comparatively large glass 

1 

1 

1 
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envelope are given the suffix G and those with 
the smaller glass envelope with straight sides (the 
" T9 " bulb) are given the suffix GT (glass tubu- 
lar). Modified versions of valves are given 
suffixes starting with A. Suffixes X and Y 
indicate that the valve has a low loss base, those 
having the suffix X being the best in this respect. 
The letter W is used to distinguish military types. 
Voltage regulators are coded VR followed by a 
number showing the normal burning voltage. 
The final number shows the approximate amount 
by which the striking voltage is higher than the 
normal burning voltage. 

Examples 
6C4 (B7G): -6.3V triode. . 

6C5 -GT (octal):-6.3V triode with small glass 
envelope. (One electrode is added because the 
base is octal.) 

12SK7 (octal): -12.6V pentode with a separate 
suppressor grid connection. 

6F6 (octal): -6.3V pentode with suppressor 
grid connected to the cathode. 

6K8 (octal): --6.3V triode hexode. Hexode grids 
g and g, are connected together and g, of the 
hexode is connected to the triode grid. The 
cathode is common to each section. One useful 
element is added because of the octal base, giving 
a total of eight useful elements. 

12AX7 (B9A): -12.6V centre -tapped heater. 
Double triode with separate cathodes. 

VR 150/30 :- Voltage stabiliser running at 
about 150V and striking at about 180V. 

Mullard System 
In the Mullard system most valves are repre- 

sented by two or three letters followed by a 
number. The first letter signifies the heater volt- 
age or, if the valve is intended for series heater 
connection in A.C. /D.C. receivers, the heater 
current. The heater voltage is one of the most 
important factors which determines whether it is 
convenient to use a particular valve in a certain 
apparatus. The Mollard code for the heater volt- 
age is shown in the table. If the heater is tapped 
(e.g.. ECC81) the voltage indicated by the code is 
for parallel connection. 

The second (and any subsequent) letter 
indicates the general class to which the valve 
belongs; the code is shown in the third column 
of the table. More than one letter may follow 
the heater voltage if the valve contains two 
separate sections within the same envelope. 

The type of base is indicated by the first figure 
following the letters as shown below. 

1 -19 Various. 
.20 -29 B8G loctal. 

30 -39 International octal. 
40 -49 B8A rimlock. 
50 -59 Mainly B9G. 
60 -79 Sub- miniature. 
80 -89 B9A noval. 
90 -99 B7G. 

The second or subsequent figure is only a serial 
number to distinguish valves of the same class 
which have the same heater voltage or current 
and the same type of base. 

Mullard television tubes are coded MW or AW 

853 

MULLARD SALVE NOMENCLATURE 

First 
letter 

(Heater) 

Second or subsequent 
letter 

(Class of valve) 

A , 4V Single diode 
B - Double diode 
C 200mA Triode (or Transistor) 
D 0.5V to 1.5V Power triode 

(battery) 
E 6.3V Tetrode voltage amplifier 
F - Pentode voltage amplifier 
G 5V - 
H 150 mA Hexode 
K 2V (battery) Heptode or octode 
L - Output tetrode or pentode 
M - Tuning indicator 
N - Thyatron 
O Semi -conduc- 

tor device 
- 

P 300mA - 
Q - Nonode 
U 100mA - 
X - Gas-filled full-wave rectifier 
Y - Half -wave rectifier 
Z - Full -wave rectifier (Zener 

diode if third letter) 

oilowed by a number (e.g., MW43 -80). The 
MW tubes are magnetically focused and the AW 
tubes electrostatically focused. Semi- conductor 
devices have codes commencing with the letter 
O. The second letter is an A in the case of 
germanium diodes (e.g., OA70) or a C in the case 
of transistors. Zener diodes for voltage stabilisa- 
tion are coded OAZ followed by a number. Volt- 
age stabiliser tubes sometimes have codes com- 
mencing with the average normal burning voltage 
(e.g., 85A1 or 150B2). but this does not apply to 
older types (e.g.. 7475). Incidentally, Mullard 
photographic flash tubes have the lettering LSD 
followed by a serial number! 

Examples 
EB91. Double diode with a 6.3V heater and a 

B7G base. 
EBC33. Double diode triode with octal base and a 

6.3V heater. 
DK9I. Heptode frequency changer with a 1.4V 

heater and a B7G base. 
UCH42. Triode -hexode frequency changer with 

a B8A base and a 0.IA heater. 
EABC80. Triple diode triode with a B9A (noval) 

base and a 6.3V heater. 

Ediswan -Mazda Code 
The Ediswan -Mazda code for current types of valve 

commences with a number indicating the heater 
voltage or current as follows :- 

1 I.4V. 
6 6.3V. 

10 0.1A. 
20 0.2A. 
30 0.3A. 
This number is followed by a letter which indicates 

(Continued on page 862) 
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Using High -Cycle 

Transformers 
THESE COMPONENTS CAN BE EMPLOYED 

ON 50cls MAINS 

By J. B. Willmott 

AN extremely useful and informative article on 
the subject of utilising the high -cycle mains 
transformer contained in Government 

Surplus AM.1355 receivers, appeared in Junt, 
1957, issue of PRACTICAL WIRELESS (which is now 
out of print) and, inspired by the contents, the 
present author has made further investigation into 
the uses to which this clas of component can be 
put. Also, as there may now be many new readers 
who have not access to the above issue, the follow- 
ing general information relating to high -cycle 
transformers is given for the guidance of those 
wishing to experiment further. 

Specification 
Firstly, then, a word about the type of mains 

transformer found in most Government surplus 
equipment. As in the normal domestic receiver, 
the purpose of the mains transformer is to supply 
the necessary L.T. voltages for feeding valve 
heaters, normally 6.3V for all except the rectifier, 
which is fed from a separate winding rated at 
4.0V (or, in some cases, 5.0V); and a centre -tapped 
H.T. secondary winding is provided to feed the 
anodes of the rectifier, frequently having a rated 
output in the region of 250 to 500V. 

The primary winding is designed to be fed 
from an 80V supply at a frequency of 2,000c /s 
instead of the 200 to 250V at 50c /s which con- 
stitutes the normal range of domestic supplies. 
This means that the existing primary winding is 
quite unsuitable for connection to normal A.C. 
house supply, and on - no account must this be 
done. Usually it is quite safe to connect the 
former H.T. secondary winding across the mains 
supply, but when making initial tests of this sort, 
it is essential that a fuse rated at not more than 
2A be placed in series with one, or preferably 
both connections to the mains supply, it is not 
safe to rely on the house fuses as these will be 
more highly rated, and give insufficient instantan- 
eous protection in case of accidental short circuit 
or erroneous conection to a low resistance winding 
on the transformer under test. Also, never forget 
to switch off and withdraw the mains plug before 
making or altering any connections. 

Identification 
If an ohmmeter is available, it is a simple matter 

to identify the former H.T. secondary windings, 
as these will usually have a resistance in the 
range of 50 to 200 ohms between either end and 
the centre tap, all other windings being of vir- 
tually negligible resistance. Failing the availability 
of such an instrument, use a torch battery and 
bulb in series with each group of windings in 

turn. Disregard all those where the bulb lights 
up (these will be the low resistance heater and 
original 80V primary winding). Only those tags 
connected to the original H.T. secondary will have 
sufficient resistance to prevent the bulb from 
lighting. This method does not, of course, imme- 
diately indicate which are the " ends" and 
" centre tap " of the H.T. winding, but the follow- 
ing additional test will quickly establish this point. 

Having now identified the former H.T. 
secondary connections, attach the mains leads 
(suitably fused as described above) to any two of 
them, and switch on. If there is no sign of over- 
heating. or other form of distress (such as a loud 
" buzz " from the transformer core laminations) 
proceed to measure the A.C. output voltage 
developed across the various former heater 
secondaries and the 80V primary winding; in 
most cases this will be well below the original 
voltage rating. Now change over one of the 
mains.leads to the formerly unused one of the 
three H.T. secondary tags, and again take voltage 
readings at the other windings. If the voltages 
obtained are the same as in previous case, it is 
proof that the mains lead which has remained 
undisturbed is. in fact. connected to the centre 
tap of the former H.T. winding. but if lower 
voltages (approximately half the first set of read- 
ings) are obtained. one mtv a «sitme that the mains 
lead which has been changed. has, in fact. been 

Spare (no connection) 

L 4.2VJ L6.SVJ 

Recfier 
u2000^- 

0V Rectifier 

El p p p 

¡-300 -0 -300-1 r550-0-550, 

E E 
Connections to Sparc 
lower tag pane/ (no connection) 

Fig.1. -Top panel showing tag (onru- etions (as printed) 
including "key" to connections w lower tag panel. 

moved from the " centre tap " to the " outer 
end" of the winding, likewise, if the second set 
of readings is roughly double the first, one may 
assume that the mains lead which has been 
changed over, has, in fact, changed from one of 
the ` outers " to the centre tap. It is a good 
plan now to clearly label these tags as " Primary 
Outer (A)," " Primary Outer (B) " and " Primary 
Centre " respectively, for future reference. 

Output Voltages 
An examination should now be made of the 

A.C. output voltages obtained from the various 
windings, using whole or half of the newly 
designated primary winding, and quite a useful 
range of low tension A.C. voltages will be avail- 
able. especially if various combinations of wind- 
ings in series (correctly phased) are utilised, and ; 
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these may be used as heater supplies for salves 
in radio circuits, or, in conjunction with suitable 
metal rectifier, as source of D.C. for battery 
charging or running electric model railways. 

There are several types of high -cycle trans- 
former readily obtainable on the surplus market 
at extremely low prices (mainly. no doubt, because 
they have hitherto been regarded as of very little 
use by constructors). The author has made con- 
siderable use of the component found in Radar 
Receiver Type 3E. which it is understood is also 

(230V) 

240V 
SO Vs 
A.0 Mains 

4.2V 

3 

Fig.2.- Theoretical diagran of connections when used 
as a mains transformer on domestic 50 c; s A.C. mains. 

The original designations are given in brackets. 

utilised in a number of other radar receivers. This 
particular component. which is a fairly massive 
job weighing approximately 141b., has all its con- 
nections brought out to clearly marked solder 
tags on panels mounted on top and at the base 
of the component. 

The windings. in their original form, comprise 
an 80V high -cycle primary (two centre tags at the 
base of the component). two pairs of " rectifier 
heater windings" (right -hand and left -hand pairs 
of tags at the base): whilst on the top panel there 
are heater windings rated at 42V, 6.5V and 6.3V 
together with two entirely separte centre- tapped 
secondaries rated at 300- 0 -300V and 550 -0550V 
respectively. Fig. 1 clearly shows the layout of 
these connections. By virtue of the existence of 
two isolated H.T. windings. either of which. in 
whole or in part. can be used as a primary on 
50c /s mains, a very wide range of voltages is 
available from the various other windings. The 
most useful method of connection seems to be 
as follows: - 

Use the entire 300 -0 -300 winding as primary. 

WIRELESS 855 

hen on 240V mains the following voltages 
appear: - 

The 550- 0 -550V winding gives 230- 0 -230V. 
The 6.5V and 6.3V windings in series give 6.IV. 
The 4.2V. and the two " Rectifier (A and B) " 
windings in series give a total of 4.2V. 

H.T. Supply 
The 230- 0 -230V output is ample for feeding to 

the anodes of a rectifier. giving a D.C. output 
after rectification of approximately 235volts " on 
load." the 6.1V supply appears to be adequate for 
feeding valve heaters rated at 6.3V. no -notice- 
able reduction in efficiency being observed by 
the author, and the 4.2V supply can be used to 
feed the heater of a 4V rectifier valve (such as 
the MU I4). The transformer is readily able to 
supply the current needed to operate a 5 -valve 
superhet receiver. or single -ended amplifier. It 
will he noticed that the output from the former 
80V primary (which was found to be 30V) is not 
used in the above arrangement. but there are a 
number of uses to which it could be put. Firstly, 
it could be used to supply the heater of a rectifier 
valve rated in the region of 30V. type UR3C 
being an obvious choice. A UY4I, readily obtain- 
able at cheap prices from advertisers in this 
magazine. could also be used. but as this is a 
half -wave rectifier. the output from one half of 
the H.T. secondary only could be utilised. with 
a consequent drop in rectified H.T. voltage. 
Output Transformers 

Quite apart from their employment as mains 
transformers as outlined above. these high -cycle 
transformers have a further useful range of 
applications as output transformers. Although 
their method of design is not strictly in accord- 
ance with audio output transformer requirements. 
their performance in this respect will usually be 
found equal. if not superior to that of the cheaper 
range of output transformers. By using the 
former high voltage secondary winding as a 
primary. and one or more of the former heater 
windings in series as the secondary, a suitable 
ratio to match the standard 3 or 15ohm loud- 
speaker can usually be found. The turns ratio 
which gives greatest output with minimum distor- 
tion can usually be accepted as the correct 
working conditions, and in the case of the Radar 
Receiver Type 3F transformer referred to above, 
it has been found that using the whole of the 
300- 0 -300V winding as a primary. and the 6.5V 
plus 6.3V secondaries in series to feed a 3ohm 
speaker, gives good results. 

Earthing 
Finally, it was found that in the original Radar 

Receiver 3F. one side of each of the 4.2, 6.5 and 
6.3V windings was bonded to earth (the frame of 
the transformer): these connections must be 
removed by clipping of the interconnecting wires 
just below the surface of the top tag panel, other- 
wise windings will be short circuited when any 
attempt is made to connect them in series. There 
was also a " flying lead " from one side of the 
300 -0 -300 winding, formerly connected to a high 
voltage pencil rectifier mounted on brackets at 
the side of the transformer: this lead (and the 
pencil rectifier if present) should also be removed. 
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An Experiment 
A HIGHLY SENSITIVE CIRCUIT FOR THE SWL 

By F. G. Rayer 

THIS is a mains operated circuit employing 
three valves (plus rectifier) and intended 
particularly for use on wavelengths between 

10 and 100m. Bandspread tuning is used to simplify 
the accurate logging of stations, and Amateur Band 
reception. The very high sensitivity of the detector 
stage, in particular, makes long distance reception 
possible with even a poor aerial. 

Circuit 
The circuit is shown in Fig. 1. and can be 

modified to some extent to suit valves or other 
components which may be to hand. The first 
valve acts as R.F. amplifier, and a switch enables 
the aerial circuit to be tuned or untuned at will. 
This means that it can usually be left untuned, 
tuning being confined to the detector alone. This 
simplifies operation. and one of the aerial coils 
can be switched in if conditions make this neces- 
sary. Good results will be achieved with the 
R.F. stage untuned, and this means that these 
coils can be omitted. together with their associated 
variable condenser, if a simpler receiver is 
wanted. Tuning this circuit does, however, 
improve reception of -very weak signals. Con- 
nections are for VR65 (SP6I) but other R.F. 
pentodes may be used. The 150k potentiometer 
controls R.F. gain. With vari -a valves the usual 
cathode circuit bias control can be used instead. 
Plug -in, coils are used in the detector stage. 

v 
1 s 
rR 

BAND 
SWITCH 

*THESE CONDENSERS 
ARE IN A COMMON 

CAN 

The from pa 

with a cheap surplus acorn valve which permits 
very short wiring. For single band working, a 

fixed coil can be used and only one aerial coil 
is then needed. A screen grid potentiometer 
controls regeneration. A I SpF bandspreading 
condenser gives good coverage and very easy 
tuning, but values of 10pF to 20pF or so are 
practicable. In the same way IOOpF is not 
essential for bandsetting purposes. though a -value 
of about IOOpF to 160pF is most suitable. 

Output Stage 

Another VR65 is used for output. but an 
6.3V L.F. or output valve will be satisfactory. 

IpF 

HT 

IN 

AERIAL COILS 

OET 
COILS 

0.3V 

Fig..I . -The circuit diagram. 

I 
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al S.W. 
Three 

with appropriate holder and bias resistor. Loud- 
speaker reception is generally possible. even with 
distant stations, but phones can be used when 
preferred, and the 1M potentiometer allows 
volume to be kept down to a comfortable level. 
High impedance phones are necessary and of the 
usual type, fed through a condenser to keep direct 
current and H.T. voltages out of them. The 
speaker transformer primary acts as a choke 
when using phones, but the speaker can be 
silenced by wiring a switch in one lead from 
transformer secondary to speech coil. 

In a set of this kind, complete isolation from 
the mains is wise, so the receiver draws current 
from a transformer, and the chassis can be 
earthed. Modification of this part of the circuit, 

Underchassis view of the receiver. 

to draw H.T. directly from the mains, is not 
recommended. 

Screened Panel 
A chassis about 12in. X 5 1in. X 2M. deep, 

and a panel about 12in. X 7M., will be 
satisfactory. This allows a 3 #in. speaker to be 
accommodated, but a larger panel will be needed 
for a bigger speaker. Alternatively, the speaker 
can be in a separate cabinet, and much larger 
speakers will be satisfactory. A sheet of 
aluminium of similar dimensions to the panel 
should be placed behind the panel itself, if this 
is of three -ply. If a metal panel is used, this 
should be of stout gauge, or adequately supported 
with panel brackets. 

Fig. 2 shows the chassis layout, the detector 
stage being most important. Valve connections 

- 

in Fig. 2 are correct when dewing the 954 from 
its short end, which carries the grid pin. The 
long end carries the anode pin. Care is neces- 
sary to solder to the extreme end of the pins, and 
to remove the iron instantly, as excessive heat- 
ing may crack the glass. The valve is supported 
by the connections to it, which should be short 
and direct. 

Condensers 
The 100pF band setting condenser should have 

a knob or dial of such a kind that it can be 
returned accurately to any required reading. The 
large type of dial knob marked from 0 to 100 
or 0 to 180. with a small bracket screwed to the 
panel and acting as a mark against which to take 

-readings. will permit accurate resetting. It is then 
possible to tune in logged stations with the ISpF 
band spreading condenser. which has a similar 
dial and panel index. The separate logging of 
stations, by dial reading. will be possible even 
when they are so near in wavelength that logging 
would be impossible with an ordinary tuning 
scale. 

Any 8µF or 16µF 350V or similar smoothing 
condensers are satisfactory. The large type can be 
mounted on the chassis as in Fig. 2. The output 
transformer is of the usual type for use with a 
mains output valve. The lead from the volume 
control slider to output valve cap should be 
screened, the braiding being wired to chassis. 
The cap lead of the other valve is not screened. 

Underneath Components 
Wiring is shown in Fig. 3. The heater circuit is 

completed first, leads being run against the chassis. 
If the mains transformer has a separate winding 
for rectifier heater, this is best used. but some 
rectifiers can have the heater wired in parallel 
with the other valves. Many 5V rectifiers. such 
as the 5Z4, are suitable. but need a transformer 
with separate 5V rectifier heater winding. if the 
transformer has.a centre-tap on the 6.3V winding 
used for the other valves, this tap should be wired 
to chassis. If no tap is available, take one side 
of the heater circuit to chassis instead. 

Referring to Fig. 1 the 50pF aerial condenser 
is an insulated surplus type, but may be replaced 
by a pre -set condenser, or small short wave type 
condenser on an insulated bracket, operated by 
an insulated extension rod. The switch is a two - 
wafer. five -way component, wiring being as shown 
in Fig. 1. The 150pF aerial tuning condenser 
requires a fairly large knob, but a dial is not 
needed because it is easily adjusted for best 
volume. The maximum capacity is a little larger 
than that of the detector tuning circuit to provide 
some overlap in aerial tuning. 

The centre 150k potentiometer, acting as R.F. 
gain control, may be of 100k to 200k or so. The 
100k regeneration control can be replaced by 
50k, if to hand, provided that the 100k fixed 
resistor wired to it is reduced to 47k. The 
1 M volume control can have a switch, for mains 
switching, or may be of 0.5M value, if to hand. 

The values of the various by -pass condensers 
are not very important. The 0.01µF coupling 
condenser joined to the lM volume control should 
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Top Cap 
of V/ 

Mains 
Transformer Output 

Transformer 
To /Mf) 
slider 

/000pF Anode 

V2 
954 

Coil 

VR65 

Tt 
To /5Kf) 

To Anode 

Speaker To 33K0 
3.3 MO 
25pF /5pF 

To 50pF 
and 

Switch 

/OOpF 

Bandspread 1111IIII11110 
Fig. 2. -Abore chassis wiring diagram. 

preferably be of mica type as slight leakage will 
r.,sult in H.T. reaching the output valve grid. 

The coil formers may be smooth or ribbed. 
and the diameter and gauge of wire and spacing 
between turns are not critical. Plug -in formers 
may be purchased. or made by fixing insulated 
formers to old valve bases. For one band only, a 

single coil may be wired directly in circuit. 
For approximately 10 to 20m, five turns of 

18s.w.g. wire, spaced to occupy lin., on a l=ain. 
dia. former, with the cathode tap half turn from 
the earthed end. can be used. The primary is 
three and a half turns. 

For about 18 to 30m. 11 turns of 22s.w.g. wire 

'11111111111111111% 

Detector 
Tuning 

occupying Hin. on a I. in. dia. former. with 
cathode tap half turn from the earthed end. and 
six turns for primary. may be used. 

The 30 to 60m coil can be wound with 20 turns 
of 22s.w.g. wire occupying 1zin. on a 1;in. 
diameter former. v :I the cathode tap three - 
quarter turn from the earthed end and 16 turns 
for primary. 

The largest coil, for approximately 60 to 
100m. can have 35 turns of 24s.w.g. wire on a 
lin. diameter former. with the tapping one and 
a -half turns from the earthed end and 20 turns 
for primary. 

(To be continued) 

MAINS 
TRANSFORMER 

M.C. DEMOTES .EARTH /NG. 
CONNECT IONS TO 

CHASSIS 

Fig. 3. -Under chassis wiring diagram. 
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Test Panel 
for Transistors 

A SIMPLE UNIT FOR DETERMINING a' 
By R. Leyland 

STANDARD methods of testing transistors 
include comprehensive series of measure- 
ments on input and output currents and 

voltages, enabling graphs of the D.C. charac- 
teristics to be drawn. From these. A.C. 
characteristics can be derived, but are determined 
more directly by A.C. methods employing small 
A.C. inputs to measure the current gain and slope 
resistances. 

Checks on transistors can. however_ be made 
by less elaborate methods. and a circuit compris- 

s 

Ri 
5Kf1 

R2 500Kf) 
(Current Gael) 

R3 
.uKt? 

2.- 

Fi,,. 1.- Circuit of the test panel in its simpler 'Min. 

ing the minimum of components ill measure the 
current gain, a', accurately enough for ordinary 
purposes. The current gain (unlike the leakage 
current) varies only slightly w;th temperature 
changes, and its variation over the maximum 
range of base currents may be 25 per cent, or i ss, 
while a fourfold increase of -collector voltage may 
be expected to increase a' by only a third. 
Thus a test for the average value of a' over a 
certain range of currents, and at a certain battery 
voltage, will serve as a reliable basis for com- 
paring transistors. 

Basic Circuit 
The measurement can be carried out with the 

circuit of Fig. 1. In one position of the switch 
a small current is applied to the base of the tran- 
sistor through R2 and R3 and, is amplified by 
the transistor to give a considerable increase of 
collector current. In the other position of the 
switch, the base current becomes zero, but a 
resistance Rl is switched in across the transistor 
to make up the resulting drop in collector current. 
By adjusting R2. the amplified base current can 
be made equal to the current in Rl, i.e.. the 
milliammeter then reads the same at both 
positions of the switch. 

Since a' -collector current increase R2 H- R3 
base current increase R1 

CuÿiRENT 6AtId 

CORRECTION 

3á, 
to;- 30 

f° 

CURRENT 491IE1 

The panel q/ the tester. 

approximately, the variable resistance RI can be 
provided with a scale reading a' directly. The 
resistance R3 is, of course. required to limit the 
base current, so avoiding the risk of damaging 
the transistor. 

Corrections 
There are two errors in this measurement of 

a'. One is due to the assumption that the 
voltage across (R2 +R3) is the s -ame as the voltage 
across R3. Actually it is less by the small 
potential drop between the base and emitter of 
the transistor. With 3V on the collector. this P.D. 
across the input of the transistor is only about 
170mV, and means that the value of a' given 
by the simple formula above should be increased 
by about 6 per cent. With higher collector 
voltages, the correction is !mailer. and is only 

1.20 

/ /e 

//6 
//4 
//2 

e //o 
w 

t /.08 
0 
U /06 

/04 

1.02 

Battery Correction 
Voltage Factor 

/0 /17 . /5 /.//3 
2.0 /o8s 
2.5 /065 30 /056 
3.5 /05 
4.0 /043 
4.5 /04 
5.0 /035 
6.O /03/ 7 0 /027 
8. 0 / 024 90 /022 

¡.00 I I I I I I 

/ 2 3 4 5 6 7 8 c 

Battery Voltage 

Fig. 2.- Correction factor ro allow for P.D. a,;. s 

transistor inputs. 
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2 per cent. at 9V. Below 3V, however, the 
correction increases rapidly. These figures refer 
specifically to the circuit given, where the ratio 
of collector volts to the increase of collector 

Fig. 3.- Modified circuit enabling the correction factor 
to be measured. 

current is in each case made equal to a resistance 
of Ski. 

Graph 
A graph of the correction against collector 

voltage is given in Fig. 2. and only in exceptional 
cases will a transistor show a noteworthy deviation 
from this graph. With a 3V battery, the correction 
factors for most transistors will be between 
1.045 and 1.075. Thus, the assumption that the 
correction factor is 1.06 is not likely to produce 
errors greater than I+ per cent. at the most. 

The test is at comparatively low levels of base 
and collector currents, and in output stages, a' 
would attain a somewhat higher value. If it is 
desired to measure cc' with battery voltages 
higher than 3. it will be necessary to replace 
the 1mA meter with a 5mA meter. 

The remaining error is due to ignoring the 

Fig. 4.-Temporary circuit arrangement for calibrating 
R2. 

base current flowing through the meter. This 
means that (I) has to be subtracted from the 
result to obtain the actual value of cc'. 

Scales 
It is possible to fix R2 and to vary Rl instead, 

and this has the advantage that a wire -wound 

WIRELESS February, 1960 

potentiometer can be used for Rl, while if R2 
is made variable, a carbon -track potentiometer has 
to be used. There are, however, a number of 
disadvantages in making RI variable. The 
milliammeter current would vary to a much larger 
extent with different transistors, and the scale of 
Cr' would follow a reciprocal law, with the lower 
end of the scale expanded, and the higher 
reading cramped. It would also be more difficult 
to determine the position of the scale markings. 

In theory, when R2 is made variable, a linear 
scale should be obtained, but imperfections in 
the carbon track tend to make the scale divisions 
rather erratic in spacing. although something 
resembling a linear scale will be obtained. 

Modified Circuit 
The correction factor can be ascertained 

directly, without knowing the battery voltage 
accurately. if a simple addition is made to the 
basic circuit. The modification is shown in 
Fig. 3. and consists of a potential divider con- 
taining a 100ktt fixed resistance and a variable 
20k2 resistance. R5. By adjusting R5, the closing 
of switch S2 can be made to have no effect on 
the meter current. At this setting of R5. the 
correction factor can be read off directly. the scale 

Fig. 5.-Temporary circuit arrangement for calibrating 
R5. 

being marked in accordance with the formula: 
R4 + RS 

Correction factor = R4 
its reading is multiplied by the correction factor 
ranging from 1.01 to 1.2. With a 3V battery. 
as previously stated, the pointer knob will give 
an indication in the neighbourhood of 1.06. 

The larger test panel has two dials and two 
switches. One dial gives cc' approximately and 
its reading is multiplied by the correction factor 
given by the other dial. Then 1 is subtracted to 
give the final value of cc'. 

Components 
A panel of hardboard measuring 4in. square 

will serve to mount the two potentiometers and 
the two toggle switches. The fixed resistors should 
be high stability types of 1 per cent. tolerance. 
Two l0kt2 resistors in parallel can be used for 
the Ski: resistance, Rl. or a 5.1102 resistor can be 
used, although this means that (R2 + R3) now 
has to be calibrated in multiples of 51k.t2 which is 
more difficult than in multiples of 50ka 

The scale of correction factors is also linear, 
and can be marked either by setting up a Wheat- 
stone bridge circuit, or as in Fig. 5. by comparison 
with accurate fixed resistances. When R5 is set 
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at 1k2, this corresponds to a correction factor of 
1.01; 2kS2 corresponds to 1.02, and so on up to 
201:2 which corresponds to 1.2. 

To calibrate R2. bridge methods will be less 
suitable, and accurate resistances of 501.11. 100k12, 
and so on (or 511(2, etc., if necessary) can be 
substituted for (R1 + R2) in circuit (Fig. 4). the 

Current Gam 

Emitter 

-4--Base 

--Collector 

Correction 

60 

i 
Current Gain 

Correction 

Fig. 6. -The panel layout. 

variable R2 being adjusted to give the same 
readings of collector current. 

Panel 
The end positions of the pointer knobs should 

be marked carefully to make it easy to replace 
them correctly. Paper can be glued to the panel 
to take the markings made with Indian ink, and 
this can be covered with cellophane, or trans- 
parent plastic. 

The toggle switches employed have four tags. 
When the toggle is to one side, connection is 
made between the two tags on the opposite side. 
One switch, S2, is used simply as an on /off switch, 
but the other, SI, is connected as a single pole, 
change -over switch. 

A three -way connecting block, secured to the 
underside of the panel, connects the transistor to 
be tested. Although relatively clumsy for the 
purpose, it serves reasonably well, enabling all 
types of transistor to be connected temporarily 
for checking. The positions of emitter, base, and 
collector are marked on the top of the panel. 
and should be carefully observed. 

Two insulated wires, each about 2ft. long, lead 
from the test panel to the milliammeter in series 
with a battery, and should be coloured red and 
black to avoid the risk of connecting the batter} 
the wrong way round. With a grid -bias battery. 
red and black wander plugs should be used. 
Reversed connections, even if they do not result 
in damage to the transistor, will give rather 
puzzling readings. 

Measurement 
The accuracy of the measurements will depend 

in part upon the care with which the scales have 

WIRELESS 861 

been calibrated. The steps involved in making a 
measurement are as follows: 

(1) Set R2 at the highest value of current gain, 
and R5 to the lowest value of correction factor. 

(2) Connect the battery and milliammeter, 
observing the correct polarities and voltage. 

(3) Connect the first transistor to be tested, 
making sure that it is the right way round. 

(4) With St and S2 at the unmarked positions, 
note the milliammeter reading carefully. 

(5) Switch to " current gain" and adjust the 
" gain " dial to give the same milliammeter 
reading. 

(6) I.eaving SI switched to " current gain." 
switch S2 to "correction factor '° and adjust the 
"correction factor" dial to give the same milli- 
ammeter reading. 

(7) Multiply the readings of the two dials 
together (a slide rule will do this quickly) and 
then subtract 1. 

It may be found that the milliammeter reading 
goes on increasing slightly. owing to the gradual 
rise in junction temperature inside the transistor, 
and some readjustment of the dials may be 
required, but it will be found that this makes 
only a small difference to the value of cc'. The 
difficulty is that if a large current flows through 
the transistor it will raise the junction temperature 
and increase the leakage current. If most of the 
current is now diverted to an external resistance 
(RI). the junction temperature will begin to fall 
and the leakage current will decrease slightly, 
making its value different in the two switch 
positions. 

H.F. Operation 
The value of oc' measured by the test panel 

applies at low frequencies. and at a particular 
value of collector voltage and current. When the 
transistor is working at higher frequencies this 
value will be reduced, and an associated phase 
shift occurs. An R.F. transistor of a particular 

Fig. 7. -The wiring of the test panel. 
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type is stated to have a certain typical " cut -off " 
frequency fc, of. say, 8Mc /s. This is tor the 
grounded -base arrangement, and is divided by 
a' to obtain the " cut -off frequency ", f'a for 
the grounded emitter arrangement. 

For example, if a' is 40, the grounded - 
emitter cut -off frequency will be 

f'a = 8 /40Mc /s =200kc /s 
It does not follow that a high a' is a dis- 

advantage, because the transistor with the higher 
a' usually has the higher f'a also. 

At the frequency fc, the current gain is reduced 
to 71 per cent. of its low- frequency value. e.g., 
from 40 to 28, and a phase shift of 45deg. occars. 
At ten times this frequency (2Mc /s) the current 
gain has fallen to 4 and the phase shift approaches 
90 deg. 

An R.F. transistor of these characteristics will 
nevertheless serve as a local oscillator over the 
long and medium waves. Used in the grounded 
base arrangement. a more level frequency- response 
is obtained, owing to the negative feedback. 

February, 1960 

VALVE CODING SYSTEMS 
(Continued from page 853) 

the general class to which the valve belongs. The code 
is as follows :- 

C Frequency changer. 
CRM Television tube. 
D Diode or double diode. 
F Voltage.amplifier, tetro,le or pentode. 
K Small gas -filled triode or tetrode. 
L Voltage amplifier, triode, tetrode or pentode. 
M Tuning indicator. 
P Power amplifier. 
U Half -wave rectifier. 
UU Full -wave rectifier. 
The heater voltage of a rectifier is not placed in the 

coding. The letters are followed by a serial number. 

Examples 
1C2. Frequency changer with a 1.4V heater. 

(B7G base). 
6C12. Frequency changer with a 6.3V heater. 

(B9A base). 
6F33. 6.3V pentode with the suppressor grid 

connected to a diode. (B7G base). 
30PLI. Triode -beam power tetrode with 0.3A 

heater. (B9A base). 
UU9. Full -wave rectifier. (6.3V heater, B8A base.) 

Marconi, Osram, Q.E.C., M.O.V. Coding 
This system of coding normally employs a letter or 

group of letters followed by a number. The letters 
,indicate the class of valve and have the following 
meaning 

A view of the wiring. 

A Valve with special industrial applications. 
D Diode or double diode. 
GU Gas -filled rectifier. 
GT Thyatron. 
H High impedance triode. 
KT Kinkless tetrode or pentode. 
L Low impedance triode. 
M Metallised valve (usually placed at the end of 

the code). 
N Output pentode. 
U Rectifier. 
W Variable -mu pentode. 
X Frequency changer. 
Y Tuning indicator. 
Z Sharp cut -off pentode. 
The first number following the letters often indicates 

the approximate heater voltage or current, but this 
is not always the case. 

Examples 
KT66. Beam tetrode with 6.3V heater. 
KTW63. Variable -mu pentode with a 6.3V 

heater. 
DL63. Double diode triode with a 6.3V heater. 

The triode is of the low impedance type. 
Xl7. Frequency changer with a 1.4V heater. 
Z77. Sharp cut off pentode with a 6.3V heater. 
HN309. High impedance triode -output pentode 

with a 0.3A heater. 
U52. Full -wave rectifier. 
G.E.C. germanium diodes are coded GEX followed 

by a serial number. Current G.E.C. transistors are 
coded GET plus a serial number. 

The Entirely New 13th Edition of The Famous Standard Work 

THE PRACTICAL WIRELESS ENCYCLOPEDIA 
By F. J. CAMM 

Considerably enlarged, amplified and entirely re- written and re- illustrated. Complete Television Section, with theoretical 
and constructional data. 

All the facts. figures, and constructional data of Radio and Television -Definition, Terms- Units -Principles, Circuits, etc. 
Over 300,000 copies sold. Price 21/- or 22/6 by post from : 

GEORGE NEWNES. LTD., Tower House, Southampton Street. SErand. W.C.2. 
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Up to the Minute ! 

Comprehensive ! Authoritative ! 

736 PAGES 

Nearly 800 
SPECIALLY PREPARED 

ILLUSTRATIONS 
OVER 3,000 A -Z ENTRIES 

Aerials; Amplification; Attenu- 
ation; Audio -Frequency Trans- 
mission; Automatic Gain Con- 
trol; Broadcasting; Communi- 
cation Systems; Colour Television; 
Detection; Direction- finding; Dis- 
tortion; Electrical Machinery; 
Electrical Recording; Feedback; 
Feeders; Interference; Loud- 
speakers; Measuring Instruments; 
Modulation; Oscillators; Power 
Distribution; Power Supply; 
Public- address equipment; Pulse 
Code Modulation; Radar; Ratchet - 
ing; Receivers; Rectification; 
Relay systems; Senders; Stereo- 
phonic Reproduction; Symbols, 
Abbreviations; Testing and Fault 
Tracing; Tilt and Bend; Tuning; 
Transmission (general); Valves; 
Vision Frequency Transmission; 
VHF; Wave Propagation; etc. 
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THE ESSENTIAL REFERENCE 
for AMATEUR or ENGINEER 
Here's the complete A -Z guide, packed with clear explan- 
ations, latest information and valuable reference data, ¶ 
that meets the practical man's every need ! Essential to 
the enthusiastic amateur, practising radio engineer, appren- 
tice or student. Over 3,000 easy -to- follow entries deal 
thoroughly with every aspect of the theory and practice 
of television, radio, radar, etc. New edition, brought 
up to date by the inclusion of an appendix covering recent 
developments. Special reference section gives useful formulae, abacs, 
etc. The most remarkable value in any work of this type ever published ! 

736 pages. Over 300,000 words. Nearly 800 illus. De Luxe Edition, 
handsomely and strongly bound, yours (if kept) for only 30/- (cash 
price), or 11/6 down and 2 monthly payments of 10/- (31/6). 

DO THIS NOW ! To accept this great offer, simply fill in form and 
post in 2d. stamped. unsealed envelope to Dept. E.B.26. People's Home Library, 
Odhams Press Ltd., Basted, Sevenoaks, Kent. Book comes to you ON APPROVAL -if satisfied you send remittance (full cash or down 
payment)- otherwise you return book within 8 days. 
Offer applies in U.K. and Eire only, closes Feb. 29. 

Fro: Dept. E.B.26, People's Home Library, Odhams Press Ltd., Basted, Sevenoaks, Kent. 
Please send me. WITHOUT OBLIGATION TO PURCHASE. " Encyclopaedia of Radio 
& Television." I will EITHER return the book in good condition. postage paid, within 
n days. OR send down payment of 11/6 eight days after delivery, followed by monthly 
instalments of 10/- (31/6). ALTERNATIVELY, I will send the cash price of 30/. eight 
days after delivery. 

Signature Occupation 
(Persons under 21 will be sent a Guarantor Form.) Aye. If under 21 
Put tick where applicable: Cash Terms Householder Lodgings 
Furnished Prems. Unfurnished Prems. Hotel Live with Parents O 
BLOCK LETTERS BELOW 

NAME 
Full Postal 
ADDRESS 

E.B.26, Feb.'60 stamp in margin. 
Firmly afix 2d. 
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OR SPAR $ ALL THIS FOR ONLY 916 
56 RESISTORS, 7 VARIABLE ; CONDENSERS, INCLUDING 
ELECTROLYTICS ; COILS : 7 I.F. AND R.F. TRANSFORMERS ; 14 
VALVEHOLDERS ; 4 TRANSFORMERS, MAINS, O.P., LINE, 
FRAME ; CHOKES ; METAL REC., 300 VOLT, 250 M.A. ; FUSE 
PANEL; SCANNING COIL; FOCUS MAGNET; PLUGS; SOCKETS; 
SWITCH: CHASSIS SCREWS; TAG STRIPS, ETC. I.F. STRIP IN 
SEPARATE POWER PACK CAN BE USED WITHOUT DISMANTLING. 
CHASSIS HAVE BEEN USED, BUT WERE WORKING WHEN STORED. 
7 PAGES OF CIRCUITS AND INSTRUCTIONS SHOWING POSITION 
OF EACH COMPONENT. CARRIAGE 10/6. 

`PERTH' STEREO RECORD PLAYER CABINET 
WITH EXTENSION SPEAKER CABINET 

AT THE AMAZING 
OFFER OF 

99/6 
Portable 1960 " Perth " show 
model in two -tone colours. 
Extension speaker cabinet 
secured in lid. (Arrow indi- 
cates position when fixed.) 

Size IB x 14 x 81in. high. This 
Stereophonic player complete retails 
at 35 gns. in the shops today. A 
must for all teenagers, and an 
essential for the enthusiast. Carr. 
& Ins. 5/6 with order. 

OR 6/1 INITIAL PAYMENT AND BALANCE 
OF 4/11 FOR 19 WEEKS. 

EXTENSION SPEAKER 19/6 
Ideal for Stereophonic sound. Attractive polished 
cabinet fitted with 8in. P.M. speaker : Std. matching 
to any receiver, 2 -5 ohms. Switch and flex. P. & P. 3 :6. 

8in. P.M. SPEAKER 5'9 
Had a slight cone repair, not affecting the quality. Tested and 
guaranteed. Limited quantity. P. & P. 2/9. 

ELLIPTICAL SPEAKER, 19/6 
9!. in. x 41ín. Ideal for record players. P. & P. 2/6. 

FOCUS MAGNETS, 9/9. Brand new, 38 mm. 
Incorporating picture shift control. P. & P. 1/3. 
ELAC FOCUS MAGNET, 12/6. 38 mm. Incor- 
porating Picture shift control. P. & P. 1/3. 
SCANNING COILS, 10/6. Low impedance, 38 
mm. New. P. & P. 1/3. 
CO -AXIAL CABLE, 6d. yard. Cut to any 
length. Good quality. Post 1/6 on 20 yds. 
RECTIFIERS, 2/9. 250 vole 100 m.a. Full or 
half -wave. (State preference.) Salvage, guaranteed. 
P. & P. 1/3. 
INSULATING TAPE, 1/6. 75ft. x )in. in 
sealed tins. Post 9d. 
VOLUME CONTROLS, 2/6 doz. Assorted 
parcel of volume and tone controls stripped from 
working chassis. P. & P. 2/ -. 
TAG -BOARDS, 2/6 doz. 3 -12 way. P. & P II -. 
CRYSTAL DIODES, 1/9. New. .070 -.080. 
Post 6d. 
NO -DARK CUT -OUT, 8/9. Overload cut-out 
switch, 200 -250 volt. Max. load 2.5 amps. P. & P. 1/6 
GANG CONDENSERS, 1/9. Std. size. 2 -gang. 
All tested and guaranteed, .0003 and .0005. 
P. & P. 1/3. 
O.P. TRANSFORMERS, 1/3. Std. 2 -5 ohms. 
Guaranteed salvage. Post 1 / -. 20 for El. Carr. 5/6. 
FRAME O.P. TRANS, 1/9. 500 ohms Prim.. 
18 ohms Sec. P & P. 1/6. 
MAINS AUTO TRANS., 8/9. 0- 205- 225 -245 
volt at 300 m.a. Isolated windings. 6.3 v.-6.3v.-2v. 
P. & P. 2/9. 
MAINS TRANS., 7/9. 300-0 -300 volt at 80 m.a., 
6.3 v at 3 amp. Prim. 200 -250 v. P. & P. 2/9. 
HEATER TRANSFORMER, 3/9. 2 -1 ratio. 
Ideal auto trans., 2 v. to 4 v., 3 watts. P. & P. 1/9. 
EYSI ISOLATION TRANS., 5/9. 7 kV., 1 -I 
ratio P. & P. 1/9. 

(Dept. 2), Stamp for FREE Catalogue. 

219, Ilford Lane, Ilford, Essex. /LF 0295. 

be TRANSISTOR -WISE! be POCKET -WISE! 
" RECO " MIDDY ONE TRANSISTOR 

KIT 
(Medium and Long Waves or Medium 
and Short Waves). Size 4j x 3¡ x ¡in. 
Variable sensitivity control. High gain 
Vari Q Ferrite Rod Aerial. " Sonotone 
Dynamic Earpiece. Months of listening 
pleasure from I volt pencell. Complete 
Kit with EDISWAN TRANSISTOR and 
easy build plans, 39/6 post free. 

AMAZON THREE TRANSISTOR 
POCKET RADIO 

Covers 100 to 500 metres and Short Waves. 
New improved, super sensitive 5 -stage reflexed circuit. 
EDISWAN transistors. Pocket sized case. Ferrite Yod aerial. 
Case body in polystyrene with contrasting grille in red. 
Complete kit with easy build diagrams and " Sonotone " 
dynamic miniature earpiece with moulded insert. 72/6, p.p. 2/6. 

" RECO " PUSH - PULL FOUR 
TRANSISTOR KIT 

(Medium and Long Waves with two Short Wave Coils FREE.) 
Case size as PP5. New improved 
circuit. Sin. High Grade Moving Coil 
Speaker. Bias sensitivity volume con- 
trol. Ferrite Rod Aerial. Gleaming 
Pale Blue Polystyrene Case with 
Contrasting Speaker Grille in Red. 
Complete .Kit with 4 1st grade 
EDISWAN TRANSISTORS and 3 volt 
battery, ES.3.6; p.p. 2 6. 

" RECO " PUSH -PULL FIVE 
TRANSISTOR KIT 

(Size 6¡ x 4, x Igin.) Medium, Long Waves and Trawler Band. 
Indoors or outdoors this brilliant radio brings Home and 
Continental Stations to your finger tips. High Grade Sin. 
Moving Coil Speaker. Regenerative receiver with EDISWAN 
TRANSISTORS. Push -Pull Output Stage. High Gain Ferrite Rod 
Aerial. Gleaming Pale Blue Polystyrene Case with Contrasting 
Speaker Grille in Red. Complete Kit with Pencell battery and 
easy build diagrams, etc., 16.9.6; p.p. 2/6. 
A customer in Dorset writes -" Makes fine cor radio." 

" RECO " TRANSIGEN THREE 
TRANSISTOR KIT 

(Case as PP5.) (Medium, Long Waves and Trawler Band.) 
Entirely self- contained no external 
aerial required. Fitted Super High 
Gain Ferrite Rod Aerial. R.F. Stage, 
EDISWAN TRANSISTORS. On test : 

tuned in Home, Light, Third, Radio 
Luxembourg, A.F.N. and many others at good listening level. 
The Prototype was tested at approximately 50 miles from 
nearest transmitter. Complete Kit with. Super B.A. Reproducer 
and battery, 75/ -, p.p. 2/6. Or with " Sonotone " super dynamic 
miniature earpiece. 79/6. 

" RECO " AMAZON TWO 
TRANSISTOR KIT 

(Medium and Short Waves.) Regenerative circuit with Ferrite 
Rod Aerial. Complete Kit with Personal Phone, EDISWAN 
Transistors and 3 volt battery, 59/6, p.p. 2/6. 

AFTER SALES SERVICE. 
Circuits and price list for above kits, 2'6. 

RADIO EXCHANGE CO. 27 HARPUR ST., BEDFORD. Telephone 
Closed I oft Saturdays. 

2367. 
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Becoming 
an Amateur 

No 6. -TWO ONE -VALVE RECEIVER CIRCUITS 

By J. D. Pearson, G3KOC 

THE reader may already be an experienced 
constructor, but if this is not the case then 
he is strongly advised to tackle a simple 

T.R.F. circuit; many such circuits have been 
published in past issues of this magazine, complete 
with detailed component lists and sound construc- 
tional advice. 

It is a fact that there are still to -day many 
amateur stations using T.R.F. receivers for recep- 
tion, particularly in certain European countries 
where there is no such thing as a " surplus 
market. This point is made to illustrate the 
performance which can be achieved by a well 
designed T.R.F. set, having a sensitivity figure 

eReaction winding 
AE L2 HL2, 

LP2 etc., 

Fig. 1.-Simple one -valve circuit using a triode. 

often well above that of the older -type superhet. 
Unfortunately the " straight " set cannot compare 
with the superhet as far as selectivity is con- 
cerned. And conditions being as they are on the 
amateur bands to -day. selectivity is of prime 
importance. 

Beginner's Circuit 
The circuit in Fig. 1 is intended for the new- 

comer who has no constructional experience 
whatever. The coil dimensions given will ensure 
coverage of the 160 -metre amateur band. No 
apology is offered to the more sophisticated con- 
structor who may be following this series. It 
must suffice to state that the series is designed 
to enable the merest tyro to attain the standard 
required to take the R.A.E. 

It will be seen that the circuit is battery - 
operated: the beginner is strongly advised to 

865 

Mr. J. W. Wroth of Ramsgate in his den. 

gain experience with this type of gear before 
attempting mains -driven circuits. 

Although a type HL2 valve is shown almost 
any 2V battery triode will function satisfactorily 
in this circuit; and for those who wish to use 
the 1.4V type of valve, a DF33 or DL35 in the 
octal -based range, and a 1T4 in the B7G range 
may be substituted, not forgetting of course to 

strap " the screen -grid to the anode. 
The circuit may be built using the "bread- 

board " method or alternatively, the more ortho- 
dox aluminium chassis. The HL2 will operate 
with an anode voltage anywhere between 60- 
120V and the 1.4V type with an anode voltage 
between 45 -90V. The potential applied to the 
anode will determine the " smoothness " with 
which " reaction " can be applied. 

Positive Feedback 
If a controlled amount of the output signal 

at the anode of the detector valve is fed back 
in the correct phase into the grid circuit of this 
valve, the result is a high increase in the sensi- 
tivity of the stage. This process, if carried too 
far, causes the valve to provide its own grid - 
excitation and consequent self -maintained. oscil- 
lation. The application of positive feedback in 

COMPONENTS LIST FOR FIG I. 

Cl 
C2 
C3 

C4 

Rl 
RFC 
LI 

-50pF (0.00005NF.) semi- variable trimmer. 
-150pF (0.00015pF) tuning, air- spaced. 
-300 pF (0.003eF) reaction, air or mica 

dielectric. 
-100pF (0.0001,4') grid condenser, mica 

or silver mica. 
-2.2M sa (Megohms) grid leak. 
-Radio Frequency Choke. 
-Grid coil, 45 turns 22 s.w.g. enamelled 

copper wire close -wound on 1lin. 
diameter former. 

L2 -Reaction coil, 15 turns as above, on same 
former, spaced hin. from LI. (See 
Fig. 3.) 

Miscellaneous -High resistance headphones, valve - 
holder to suit VI, connecting wire, 
terminals, chassis and panel, coil - 
former and holder. 

VI -HL2, LP2, IT4, DL35, DF33, etc. 
The grid leak RI may be increased in value ex- 
perimentally to 3.3 or 4.7M o, but should not be 
decreased. 
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this manner is known as " reaction " or " regen- 
eration." 

In order to obtain maximum performance from 
a T.R.F. receiver it is essential that the applica- 
tion of reaction should not be too fierce. or 
" ploppy," thus losing the increase in sensitivity 
which results when the valve is operated on the 
threshold of oscillation. Factors which deter- 
mine the smoothness with which the receiver 
slides into oscillation are (a) H.T. voltage: (b) 

Fig. 2.-A one -valve circuit using a pentode. 

amount of coupling between grid and anode coils: 
(c) proportion of anode turns to grid turns on 
th.se coils; (d) the value of the grid leak and 
condenser, and (e) the fitting of a well- earthed 
metal panel to the chassis, eliminating hand - 
capacity effects. 

Satellites 
BALLOONS with aluminised surfaces will be 

orbited about 1.000 miles up as relay stations 
for microwave communications and intercontin- 
ental TV transmission in tests by Bell Labs.. 
U.S.A. 

Transmitters using 85ft. parabolic dishes will 
beam 10kW signals at the satellites at about 
1.000Mc /s. It is hoped reflection from a satellite 
will give a usable signal receivable with a para- 
bola 2.300 miles away. The signal will be 
funnelled into a maser amplifier, in this case a 

ruby crystal bathed in liquid helium. Bell 
engineers expect extremely low noise figures with 
this maser and a special horn collector used with 
the receiving dish -signal -to -noise ratios up to a 
hundred times better than presently obtainable. 

Where the new transoceanic cables carry up to 
160 phone conversations at a time, a single micro- 
wave channel of this kind would carry 900 phone 
circuits, or a full -width TV channel. About 20 
satellites would provide communication across the 
U.S.A. 95 per cent. of the time. This number 
would be required because such light, large. 
passive satellites would drift, failing to stay in the 
regular orbits of heavy, small, active satellites at 
present in orbit, or the doughnut- shaped satellite 
proposed by others. 

LI Grid 
winding 

To Grid 

1 
)ToEarth 

T To C3 

L2 Reaction "19' 
I AMU TO Anode 

j 
winding 

j If%1 
Fig. 3.- Details of the coils. 

The beginner should, after building and oper- 
ating the circuit of Fig. 1. experiment for himself 
by variation of the factors enumerated. If he 
has a milliammeter and inserts this in series 
with the H.T. supply to the valve, further lines 
of investigation will be revealed. 

The next step is to supply the screen -grid of 
the valve with its own separate H.T. voltage 
through a variable resistor, as shown in Fig. 2. 

This allows a much finer control of reaction: in 
addition to that provided by C3. The strap 
between anode and grid should, of course, be 
removed. A screen -grid valve of the 2V type 
can, of course, be used in the circuit of Fig. I 

either with the anode and screen grid strapped. 
or as shown in Fig. 2. 

Beginners should bear in mind that the pin 
connections to internal electrodes will differ with 
whichever type of valve is used. A commercial 
coil may be used in place of LI, L2 if the value 
of C2 is altered according to coil- manufacturers' 
directions. 

New Technique 
ARATHER simple soldering technique recently 

developed now makes it possible to solder 
a wide range of materials previously joined only 
by ultrasonic processes. 

The technique requires. in addition to the usual 
soldering materials. only a hand grinder with an 
abrasive grinding wheel of medium grit. To 
solder such " unsolderable " materials as stainless 
steel, aluminium, ceramics and glass, the grinder 
is turned on and the abrasive wheel (preferably 
preheated by grinding metal or by applying heat 
with a torch) is brought to bear on a soft solder 
such as Wood's metal or 40 -60 lead -tin. The soft 
solder melts and flows on to the surface of the 
wheel; the solder -loaded wheel is then applied 
to the surface to be soldered until a slight amount 
of abrasion has taken place. using the pressure 
one would ordinarily used in grinding. The heat 
generated by the friction again melts the solder. 
which flows on to the freshly abraded surface 
and forms a positive bond. The surface of the 
other material is also given this treatment if it is 
not ordinarily tinned with solder alone. After 
this tinning operation. the soldering process is 
performed in the usual manner with standard 
50 -50 lead -tin solder. Soldering flux or surface 
cleaning is unnecessary. 
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Touch -down! 

867 

7 minutes to go! 
Their sortie completed -two Javelins return -only 
two aircraft -only four men -but it takes a large 
team of technicians to get them back into the air 
without delay. 

A'Javelin's ground crew works at top speed. They 
can rearm and refuel the aircraft and have it back 
on the runway fully serviced in seven minutes. Here, 
the Master Radar Station takes over. Once again a 
technical team ... air operations staff, teleprinter 
operators, radar specialists. In the R.A.F., every 
elan counts. 

You'll get more out of life in the 

R.A.F. 
The R.A.F. will train you for a key post and a planned career 
in electronics, radio, radar or one of many other trades. For 
full details, post this coupon today. 

To: Royal Air Force Central Recruiting Office (PW18a), 
Victory House, Kingsway, London Wl, 

NAME DATE OF BIRTH 

STATE TRADE PREFERENCE 

ADDRESS 

AS PART OF THEIR SERVICING, re- 
charged batteries are hoisted into 
the Javelin's fuselage. These pro- 
vide a reserve source of electric 
power. 

IN SEVEN ?MUTES, two more 
Javelins are ready on the runway. 
From the Control Tower, it's .. . 
`All clear for take -off'. 
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WEYRAD 
COILS AND TRANSFORMERS FOR A 

2 -WAVE TRANSISTOR SUPERHET WITH 
PRINTED CIRCUIT AND FERRITE ROD AERIAL 

LONG AND MEDIUM WAVE AERIAL -RA2W 
On 6in. rod, 7 /16ín. diameter, flying lead 
connections, 208 pF tuning ... ... ... 12/6 
OSCILLATOR COIL - P50 /IAC 
Medium wave in screening can. For 176 pF 
tuning condenser ... 5/4 
1st AND 2nd I.F. TRANSFORMERS- P50 /2CC 

470 Kc /s operation with 250 pF tuning in cans. 
II /l6in. diameter by 3 /4in, high 5/7 
3rd I.F. TRANSFORMER- P50 /3CC 
Last stage transformer to feed diode detector. 
Size as P50/2 6/- 
DRIVER TRANSFORMER -LFDT2 
Upright mounting with six connecting tags- 
! ¡;in,x ;in.x 12in. 9/6 

PRINTED CIRCUIT -PCAI 
Size 22in. x Ellin. Ready drilled and printed with component positions 

THESE COMPONENTS ARE APPROVED BY TRANSISTOR MAKERS 
AND PERFORMANCE IS GUARANTEED. 
Constructor's Booklet with roll details, 2/.. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET, WEYMOUTH, DORSET 

9/6 

ERSIN MULTICORE SOLDERS 
for a first class joint every time 
Ersin !Slulticore contains S 

cores ofext ra- active, non -co rro- 
sive Ersin Flux. Prevents oxida- 
tion and cleans surface oxides. 

SIZE 1 CARTON 

46.1011 

watt 
HANDYMAN'S 

CARTON 

Snünhe << ,t, .l 6d. 

Whereser precision soldering 
is essential, manufacturers, 
engineers and handymen rely 
on stniiiCORE. There's a 
IULIIi 'Rl SOLDER just made 
for the lob you has in hand. 
I Irre .ire sonic of ihem. 

HOME CONSTRUCTORS 
2/6 PACK 

In addition to the well -known 
Home Constructors Pack (con- 
taining 19ft. of 18 s.w.g. 
60/40 alloys) a similar 
pack is now avail- 
able containing 
40ft. of 22 s.w.g. 
60!40 alloy uu si especially suitable 
for printed circuit:. 

SAVBIT TYPE 1 ALLOY 
A specially formula- 
ted alloy to reduce 
the wear of soldering 

bits. Contains 5 Y yNrr 
cores of non -corro -` 
sise Ersin Flux and w , 
is ideal for all sol- 
dering purposes. 
SIZE 1 CARTON 5/- 
Acallable in three specifications. 

BIB WIRE STRIPPER 

AND CUTTER 

Strips insulation 
without nicking wire, 
cuts wire cleanly, 
splits extruding 
flex. 3/6 each 

MULTICORE SOLDERS LTD., 
MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOKMOOR3636) 

SOUTHERN RADIO'S WIRELESS BARGAINS 
ATTACHMENTS for " 18" Transreceivers. ALL BRAND NEW 
HEADPHONES. IS ;6 ; HAND MICROPHONE, 12,4 ; AERIALS, 
5/. : SET OF 6 VALVES, 30/, 
CONDENSERS. 100 Assorted. Mica, Tubular. etc. NEW 15 / -. 
CONTACTOR TIME SWITCHES. 2 impulses per sec., 'n 
c 11/6 
REMOTE CONTACTOR. For use with above 7/6 
LUFBRA HOLE CUTTERS. Adjustable r to 3;". For Metal, 
Plastic, etc 7/- 
MAGNETS. Strong Bar Type. 2" x ; ". 1/6 each. 
MORSE PRACTICE SET. TAPPER with BUZZER on Base. 
Complete with Battery. BRAND NEW 12/6 
MORSE TAPPERS. Midget Type, 2/9. Standard, 3/6. Heavy 
Type on Base, 5/6. ALL BRAND NEW. 
PACKARD -BELL AMPLIFIERS. Complete BRAND NEW 
with Valves ; Relay, etc., etc. 17/6 each. 
QUARTZ CRYSTALS. Types FT.24I and F.T.243, 2 -pin, 3 
Spacing. Frequencies between 5.675 Kc /s and 8,650 Kc /s. (F.T. 243) 
20 Mc /s. and 38.13 Mc /s. (F.T.241), 54th Harmonic, 4/- each. ALL 
BRAND NEW. TWELVE ASSORTED CRYSTALS, 45/ -. Holders 
for both types, 1/- each. Customers ordering 12 crystals can be 
supplied with lists of frequencies available for their choice. 
RECORDING BLANKS. New " Emidisc," ready for use. 13" 
6/- each. Quantity of IS in metal case E4. 
RESISTANCES. 100 Assorted useful values. New wire end, 12/6. 
SPECIAL OFFER. 12 ASSORTED METERS. Slightly damaged. 
Mainly broken cases (perfect movemen-s). Including. 3 Brand New 
Aircraft Instruments. 12 for 45/ -. 
STAR IDENTIFIERS. Type 1 A -N Covers both Hemispheres. 5/6. 
TI154 TRANSMITTERS. Complete, NEW condition, in Transit 
case 02.5.0 
TRANSPARENT MAP CASES, Plastic. 14" x l0/ ". Ideal for 
Maps, Display, etc 5/6 
TRANSRECEIVERS. Type " 38 " complete with 5 valves, etc. 
New condition, untested by us, but serviceable, no guarantee. 
22/6 each. 
ATTACHMENTS for Type " 38 " Transreceivers. ALL BRAND 
NEW. PHONES, 15/6 ; THROAT MICROPHONES, 4/6 ; 
JUNCTION 
WEBBING. 

BOXES, 
V /ERSACKS,45 /- ;N VALVES, A.R.P.12, 4% 

A.T.P.4. 3/6. Set of FIVE VALVES, 19/- the set. 
POST OR CARRIAGE EXTRA. FULL LIST OF RADIO BOOKS, ETC., 3d. 

SOUTHERN RADIO SUPPLY LTD. 
II, LITTLE NEWPORT ST., LONDON, W.C.2. GER. 6653 
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Improving 
Amplifier 
Quality 

PRACTICAL WIRELESS 869 

USING PUSH -PULL CIRCUITS FOR BETTER 

RESULTS 

(Continued from page 770 of the January issue) 

By C. Stone 

SOME old amplifiers of robust type and quite 
sound design employ a centre -tapped trans- 
former to drive two valves in push -pull in 

the output stage. Feedback will help correct 
distortion arising in the transformer, but it is 

To 
previous 
stage 

L1 
O5,uF 

constructed equipment the extra current can often be 
provided, when changing from a single output valve 
to push -pull. As example, two 6V6 valves, with a 
285v supply, will require about 105mA. The existing 
rectifier, mains transformer, and smoothing choke 
may thus well be of insufficient rating, and need 
changing. Alternatively, it is sometimes possible to 
use output valves of smaller type, so that the total 
H.T. current does not exceed that taken by a single 
output valve of larger type. 

In Fig. 5, the valves are triode connected. For 
pentode working (screen grids to H.T. positive line) 

To 
Output 
Stage 
Grids 

the optimum 

11.--VVV1/WV 

load is 8,000 ohms. When maximum 

4500n 
/Day. 

A 

1 IF 
6V6 

a ° 

---- 

1tJ-' 
Input Nr* 

- 
I20.1 Pk 

L.S . . 
i- 

O' 

Fig. 4. -A single triode phase inverter. 

nevertheless worthwhile considering the use of a 
phase inverter valve instead of the transformer. 
A circuit for a single triode is shown in Fig. 4. 
When there is no space for an extra triode, it may be 
possible to fit a twin triode in the existing position. 
The 6SN7, for example. would replace an existing 6J5 
and at the same time make available a further triode 
with similar characteristics for use as phase inverter. 

Component values may be varied somewhat, 
according to the valve type chosen, and H.T. voltage. 
The anode and cathode load resistors (100k in Fig. 4) 
should be of fairly close tolerance -say 5 per cent. 
of specified value. Similarly, the 470k grid resistors 
of the output valves should be of 5 per cent. tolerance, 
otherwise a rather large discrepancy may arise in the. 
working of the two valves. For best results, a 
" matched " pair of valves should be selected. 

A typical output stage is shown in Fig. 5, and may 
be used with the phase inverter in Fig. 4. With home 

6V6 

NT- 

Fig. 5.- Output stage for circuit in Fig. 4. 

output is required, with economical current demands, 
triode working is not recommended. It is also import- 
ant to note that using valves in push -pull, as in Fig. 5, 
does not increase the amplification of this stage, com- 
pared with the use of a single valve. 

Complete Amplifier 
A complete amplifier circuit, with feedback, and 

push -pull, is shown in Fig. 6. Feedback can be 
modified by changing the value of the 220 ohm 
resistor. A!higher value will be needed here if a speaker 
having a speech coil impedance higher than 3 ohms 
is used. The amplifier will require a fairly good input 
such as may be obtained from a radio 
tuner. A 6SN7 may replace the two 6J5 valves. Other 
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valves may be fitted, with values 
modified to suit if necessary. 

For small inputs, such as obtained 
from some types of pick -up, or from 
a microphone, a triode or pentode 
pre -amplifier will be needed, and 
any tone correction circuits should 
be incorporated in this stage, not 
in the main amplifier. 

Layout 
A circuit such as that shown 

Fig. 6 can have a layout 
similar to that of the 
circuit diagram; construc- 
tion is simplified as the 
circuit has a certain degree 
of symmetry. A small 
aluminium chassis can be 
used and the unit could 
be built on the same o 
chassis as the radio tuner. 
The 6V6 valves will 
develop considerable heat 
and provision should be 
made to ensure adequate 
ventilation. If the ampli- 
fier is assembled in a 
wooden box for instance, 
expanded metal grilles. 

Input 

in 

PRACTICAL WIRELESS February, 1960 

Fig. 6. -A push -pull amplifier for a radio tuner, etc. 

GLOWS IN VALVES 
By J. B. Dance, M.Sc. 

SOMETIMES a blue. violet or pink glow is 
seen inside a valve whenever it is in use in 
dim light. This is. of course. nothing to 

do with the normal. red. glow from the valve 
heaters. In certain circumstances a perfectly good 
valve may glow under normal operating condi- 
tions but in other cases a glow indicates that the 
valve is faulty and it may then cause damage to 
other compliments in the circuit. 

Occurrence 
Valves which have an anode voltage of a few 

hundred volts or more and a fairly high anode 
current often emit a blue glow when they are 
operating normally. This glow is due to parts 
of the electron stream missing the anode and 
striking the glass envelope or some other solid 
object within the valve (such as the mica which 
supports the electrodes). It is almost always 
possible to distinguish such a glow from the other 
type of valve glow (which will be discussed below) 
by merely noting the place from which the glow 
is emitted. If the glow emanates from the glass 
envelope of the valve or from any mica supports 
in the envelope, this does not indicate that the 
valve is in any way faulty. For example, the 
glass envelope of 807 valves almost always glows 
to some extent in 'normal operation. 

If a blue, violet or pink glow is seen coming 
from the space between two electrodes, there is 
certainly some gas in the valve. This glow is 
due to the formation of charged particles or ions 
in the gas (known as ionisation). The process is 

very similar to the formation of light in gas 
discharge lamps such as the yellow (sodium) and 
blue (mercury) street lamps. 

Vacuum 
All ordinary radio valves are of the high 

vacuum type. If a glow is emitted from the space 
between the electrodes. gas has entered the valve 

.and it is said to be " soft." A valve which has 
been " on the shelf " for a long time will prob- 
ably have a very small amount of gas in it and 
may give a very slight blue glow when used. 
This disappears, however. when the valve is 
operated for a short time with a low resistance 
connected between its grid and cathode. A valve 
which emits a constant glow from the space 
between its electrodes should be regarded as a 
very doubtful component and should be replaced 
as soon as possible. A soft valve will have a 
high reverse grid current; that is, electrons pass 
on to the grid of the valve where they are neutral- 
ised by the positive 'ions in the gas. It is highly 
probable that the cathode will be damaged by 
positive ion bombardment. 

In extreme cases the glow may extend outside 
the limits of the electrodes and sparking may 
occur inside the valve; it should then be discarded 
immediately. Sometimes a very small crack may 
be seen in the glass of a valve which is soft; in 
this case the getter -which should be of a bright 
metal deposit on the inside surface of the glass - 
becomes a dull white. Such a valve is invariably 
useless. 
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Train at home in your spare time 

RADIO &T.V SERVICING 
this new, easy, practical way! 

YOUR 0101!.. BUS/NESS... 
CAREER. . . OR' 

F4SC/IINTI/i/6 #186Y 
Electronics is rapidly becoming a greet new industry with 
far reaching applications into every field of modern 
activity. 
You can learn all the essentials of this new science at 
home in your spare time and turn your knowledge to 
good purpose! 
Now is your chance to set up your own business and be 
your own boss! 
RADIOSTRUCTOR EQUIPMENT COURSES 

MAKE LEARNING SO SIMPLE 
You learn by building actual equipment with the big 
kits of components and parts which we send you. You 
advance by simple steps using high quality equipment 
and performing a whole series of interesting and 
instructive experiments -there are no complicated 
mathematics! Instruction manuals and our teaching 
staff employ the latest techniques for showing clearly 
how radio works in a practical and interesting 
manner; in fact, you really have fun whilst learning! 
And you end by possessing a first-rate piece of home 

equipment with the full knowledge. of how it 
operates, and how to maintain it afterwards. 
In fact, for those wanting help with their 
radio career training, to set up their own fsAll 
or part -time servicing business, or the hobby- 
ist, this new and instructional system is 
exactly what is needed, and it can be provided 
at very moderate cost with payments avail- 
able. Post the coupon now, for full details. 
There is no obligation of any kind. 

NO MATHEMATICS 
EASY TERMS AVAILABLE 
ALL TEST EQUIPMENT 
SUPPLIED 
PERSONAL TUITION 
FINEST EQUIPMENT 

To RADIOSTRUCTOR (Dept. G821 

46 MARKET PLACE, READING, BERKS. 
Please send Brochure without obligation to: 

Name 

BLOCK 
Address. ....._....._.___.._.......__._. _._.....___.._............__. 

CAPS 

PLEASE 

L(827) We do not employ representatives 2-61) J 

RADIOSTRUCTOR 
BRITAIN'S LEADING RADIO TRAINING ORGANISATION 
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Me 4'CK' 
MOTE 
3 SPEED 
TAPE DECK 

* Three speed versatility gives 
a playing time range of 2-8 
hours (double play tape). 

* Improved record /play- 
back head gives frequency 
response from 40 c /s- 
!'C00 c/s at 7.5 i.p.s. 

* Three speeds, pause 
control, push button opera- 
tion, accidental erasure 
prevention, accurate posi- 
tioning counter. 

the /l/EW 
MOTEK 
3 SPEED 
TAPE DECK 

More and more 
manufacturers are making Motels 
their first choice for reliability. 

Write for the Motek KIO leaflet. MODERN TC Tir PTaQUES 
Wedmore St., London, N.19. Tel : ARChway 3114. 

February, 1960 

REPANCO 
HIGH GAIN TRANSISTOR COMPONENT 

Ferrite Slab Aerial Type FS3. Medium Wave only. With 
fixing grommets. Size Sin. x lin. x 5/32in., 7/6. 

Long Wave Loading Coil for the FS3 Type XLI., 3/6. 

Oscillator Coil Type X08 for 176 pF gang. Ferrite core. Size 
¡in. sq. x 11 /16in., 5/.. 

Oscillator Coil Type XOIS for 365 pF gang. Ferrite core. Size 
Ain. sq. x I I /I6in., 5 /, 
I.F. Transformer Type XT6. Suitable for 1st and 2nd I.F. 455 
Kc /s. Size fin. sq. x II /16in. 10/.. 

I.F. Transformer Type XT7. Designed for 3rd I.F.T. or detector 
I.F.T 455 Kc /s. Size as XT6, I0 / -. 

Push Pull Interstage Transformer Type TT9. Ratio 1 : I C.T. 
Radiometal Core. Size ;in. x -,^,in. x 13132in., 12/6. 

Push Pull Output Transformer Type TTIO. Ratio 8 : 1 C.T 
Matched to 3 ohm speaker. Size as TT9, 12/6. 
Practical and Theoretical circuits enclosed with each Repanco 

Transistor Component. 
REPANCO EASY -TO -BUILD RECEIVERS 

Mini -7. 7 Transistor pocket receiver. Size Shin. x 31in. x 1 11 /16in. 
Long and medium wave Envelope. 1/6. 

Maier -7. New Portable 7 transistor receiver 9in. x 7in. x 4in. 
Long and medium wave. Envelope, 1/6. 

Car Radio Receiver. 7 transistors. Long and medium wave. 
2 watt output. R.F. stage. A.G.C. and auxiliary A.G.C. circuits. 
12 volt or 6 volt. Envelope. 2/ -. 

Mail Order and Trade : 
RADIO EXPERIMENTAL 

PRODUCTS, LTD. 
33 Much Park St. 
C O V E N T R Y 

Tel. : 62572 

Wholesale Enquiries and Export: 
REPANCO, LTD. 

O'Brien's Buildings, 
203 -269 Foleshill Rd., 
C O V E N T R Y 

Tel. : 40594 

Special Bargain Offers 
(:.E.C. SELEC'TEs I .:31 range testmeter. D.C. volts to 1.500 v. 
(10 ranges). A.C. volt:- to 1.500 v. (8 ranges). D.C. current to 
30A (8 ranges). A.C. current to 15A (6 ranges). Ohms 0 -1k lt, 
0 -10K0. A robust instrument with 5in. mirror scale and cut 
out. Complete with battery and leads. Fully tested. £7.10.0. Post 3/6. 

FERRANTI TESTMETER TI"PE O. An extremely compact 
self-contained multlmeter. Volts 0 to 30. 150, 600 AC'DC. with 
additional 0.3 v. DC. and 0-15 v. AC ranges; mllliamps 0 to 7.5. 
30. 150 and 750 DC; ohms 0-25 K(t. Accuracy BSS first grade. Knife - 
edge pointer and clearly calibrated Ilan. scale. 5000/volt. With 
leads. prods, battery and instructions. In fitted velvet -lined 4 x 
7 x 3 /n. case. Brand new condition, perfect working order, 52/6. 
post 2 6. 
GRAMOPHONE MOTORS, A.C. mains. Garrard AC -6. 78 r.p.m. 
For replacements. BRAND NEW. Boxed, 35 / -. Post 26. 
VITA%OX PRESSURE KNITS, TbPL N. 20 watts. P.M. Heavy 
duty. BRAND NEW. Boxed. 89 8. cary. 516. 
Q5'er. (BC -453 Command Recel ver). Covers 190 -550 Kc /s (IF 85 Kc /s.). 
Ideal for double superhet conversion. etc. Supplied BRAND NEW 
in original cartons. with all 6 valves and CIRCUIT. 89'6. Post 3/6. 
R- 1155 -B. with latest drive. first -class condition. 67.19.6. R- 1155 -1.. 612.19.6. Power Packs. £8.10.0. S.A.E. details. 
CR100 COMMUNICATION RECEIVERS. Covers 60 kc's- 
30 Mc; s in 6 bands 11 valves, 2 R.F. and 3 I.F. stages. Crystal gate. 
BFO. etc. Ready for 200 -250 v. A.C. mains 2l watts output for 
3 ohms speaker. SUPERB CONDITION AND OUTSTANDING 
PERFORMANCE for ONLY £21. S.A.E. for illustrated details. IMO COMMUNICATION REC'EIV'ERS, complete with 9 coils. 
From 18 gn'. S.A.E. for full particulars. 

RCA AR -88 SPEAKERS. 30 8jn. P.M. speaker in heavy gauge 
black crackled steel cabinet 11 x 10 x 6in. with rubber feet. A 
SUPER QUALITY unit. BRAND NEW, for ONLY 45/ -. Post 36. 

MINIATURE 373 I.F. STRIPS.-For F.M. tuner described in 
P.W. With 3 of EF91, 2 of EF92 and Eß91. A fresh release enables 
us to offer these once again. BRAND NEW with circuit and full 
P.W. Reprint. 35' -. OR. less valves. 12/8. Post either, 2/6. MOVING COIL PHONES.- Finest quality Canadian. with 
Chamois ear -muffs and leather -covered headband. With lead and jack plug. Noise excluding, supremely comfortable. 19 /6. post 1/6. R.F. UNITS. R.F.26, 176; R.F.27, 22'6. Good condition. Post 
each. 
PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS 

CHARLES BRITAIN (RADIO) LTD. 
II Upper Saint Martin's Lane. London, W.C.2 

TEMple Bar 0545 
Shop Hours 9 -6 p.m. (9 -1 p.m. Thursday). Open All Day Saturday 
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earning M l 

BEFORE an Amateur Sound Transmitting 
Licence is granted, the would -be amateur 
has to satisfy the authorities -in this case 

the Postmaster- General -that he has passed the 
City and Guilds Radio Amateurs' Examination 
and, also, that he is proficient in sending and 
receiving Morse code at a speed of not less than 
twelve words per minute. 

Interference 
The reason why the P.M.G. insists on a pro- 

ficiency in Morse code is quite simple. If for 
some reason an amateur were operating his 
station and causing interference with a govern- 
ment or se vice station, he could be asked to close 
down, or even move 
frequency. How is he to 
comply with these in- 
structions if he is unable 
to read Morse ? 

This being so. the 
enthusiast, if he wants 
to obtain his " ticket," 
should make a deter- 
mined effort to learn the 
Morse code. It is not 
so very difficult, so the following simple instruc- 
tions are intended as a guide in taking the first 
steps in learning the Morse code. 

Various methods can be used in teaching Morse, 
some _ good, others perhaps not so good. Quite 
often the learner asks a friend to send slow Morse 
on a buzzer or audio oscillator. This method 
can be used, provided the friend is a good opera- 
tor and has what is termed a good "fist." But 
this can be very boring, even to your best friend! 
So. if in doubt, my advice is to follow carefully 
the following simple instructions. 

By H. J. Long (G5LO) 

Morse you have to memorise the sound or 
rhythm as applied to each letter being sent. 
In other words, you associate an individual sound 
being heard and write it down as the letter it 
represents, or retain it in your memory until you 
have a complete word --the latter coming only 
after some considerable practice. A clear under- 
standing of what the beginner is trying to do in 
learning Morse is perhaps the most important 
point of all. 
Memorising the Alphabet 

The first step is to memorise each letter of the 
alphabet with its relation to the Morse symbol. 
Take a slip of paper and write down about four 
letters of the alphabet and alongside each letter 

put the Morse symbol. 
It is perhaps better to 
choose the letters at 
random. not in alpha- 
betical order. 

So we might now 
have N -., W.- -, E., 
G- -.. on our slip of 
paper. At any odd - 

moment look at one 
letter and its associated 

Morse symbol and in dit dah language repeat the 
Morse symbol mentally. For instance, if you look 
at letter N you would instantly say mentally dah 
dit, repeating it over and over again. Letter W 
dit dah dah. E dit, and G dal, dah dit. 

The reason why dit dah is used instead of dot 
dash is that the resulting sound you will eventu- 
ally hear when reading Morse is much nearer the 
sound dit, which can be said in rather clipped 
terms, whereas dah is said in more drawn out 
terms, which lends itself to the dash which is 
equal to three dots in terms of time. 

With sufficient practice. a few minutes at a 
time, you should in a short time be able to dit 
dab any of your four letters you have written 
down. When you know these letters perfectly, 
you may take another four and repeat the process 
until you have been right through the alphabet. 
Numerals and punctuation marks can be memor- 
ised in the same way. 

Take your time in memorising these symbols. 
and if there are one or two letters of which you 
are not sure, go back over them. Time and 
patience spent on this first stage will be well repaid 
later on. 
Copying Morse 

Having now reached this stage. we have to 
consider in what form the Morse is to be copied 
down. 

To be ably to copy down Morse legibly calls 
for rather more care than. say. just writing one's 
signature, so clear, legible copying must be aimed 
at. Block capitals or script writing should be 
preferred to long -hand. for with the latter one 
is apt to scribble. Having decided on what form 
the copying down is to be, be sure to stick to 

Morse code has a reputation of being 
difficult to learn; naturally, some effort i 

is involved, but provided a suitable t 

system is adopted from the outset, the i 

task is by no means tedious. 

Sound and Rhythm 
The Morse code as used in radio is one that has 

been adopted internationally; most countries of 
the world use it. It consists of dots and dashes 
arranged in a given sequence which represent a 
letter of the alphabet, a figure, or an abbreviation. 

Look at the list of the Morse code alphabet 
and note how each letter has its own character 
or symbol. For the purpose of timing, which is 
very important in making up the sound and 
rhythm from which the Morse symbol can be 
identified, Na dash is equal to three dots in time, 
while the interval between the dots and dashes in 
a sequence, i.e., in the same letter, equals a dot 
in time. Betweeri two letters in a word the 
interval is equal to three dots and between two 
words five dots. 

Having studied the Morse code alphabet, it is 
at once apparent, even to a novice, that it is quite 
impossible to count the dots and dashes as they 
are being sent. This brings us now to the most 
important point to understand, in that to read 
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that method. as to change one's style halfway 
through takes some doing. 

We are now ready to have some copying prac- 
tice-no, not from the receiver yet. but from our 
own dit dah language. So copy down on paper 
any letter you mentally think of in the Morse 
symbol. In effect we are reversing the process we 
previously did, instead of memorising a letter we 

THE INTERNATIONAL MORSE CODE 
A- dit -dah. 
B -dah- dit- dit -dit. 
C -dah- dit -dah -dit. 
D -dah- dit -dit. 

dit. 
F dit- dit -dah -dit. 
G- dah -dah -dit. If- dit -dit -dit -dit. 
1-dit-dit. J- dit -dah -dah -dah. 
K -dah- dit -dah. 
L- dit -dah -dit -dit. 
M- dah -dah. 

N -dah -dit. 
0-dah- dah -dah. 
P-dit- dah -dah -dit. 
Q -dah -dah- dit -dah. R- dit -dah -dit. S- dit -dit -dit. 
T -dah. 
U- dit -dit -dah. 
V- dit- dit -dit -dah. 
W- dit -dah -dah. 
X -dah- dit- dit -dah. 
Y -dah- dit -dah -dah. 
Z -dah -dah- dit -dit. 

NUMERALS 
1-dit-dah-dah-dah-dah. 6 -dah- dit -dit -d it- dit -dit. 
2- dit -dit -dah -dah -dah. 7- dah -dah -dit -dit -dit. 
3- dit- dit- dit -dah -dah. 8- dah -dah -dah -dit -dit. 
4- dit- dit- dit -dit -dah. 9- dah -dah -dah -dah -dit. 
5- dit -dit -dit -dit -dit. 0- dah -dah -dah -dah -dah. 

see printed as a Morse symbol, we think of a 
Morse symbol and write it down as a letter. 

Say dit dah and write down letter A, say dah 
dah dit dah and write down letter Q, and so on. 
What to say can be taken from a book or news- 
paper, but sometimes read from right to left, pick- 
ing out the letters one by one, as this helps to 
break the habit of " over reading," which is 
anticipating a letter before it is sent, a habit that 
is quite hard to break when reading faster copy 
at a later stage. Twenty minutes at a time in any 
one sesssion is ample for this copying practice, 
but persevere with this until you can legibly tran- 
scribe any symbol of the Morse code from the 
dit dah to the written letter. 

Listening out for Signals 
We are now in a position to commence stage 

three in our operations. This will require a 
short -wave receiver with headphones. If your 
receiver is of the communications type you will 
have to switch in the B.F.O. to receive C.W. If 
it is of the simpler, straight, type you will have 
to use your reaction control so that the set is just 
oscillating. 

Look round the short -wave spectrum and tune 
in a C.W. signal that is being sent fairly slowly; 
there are usually plenty of signals to choose from. 
Having found such a signal, try to recognise, in 
dit dah fashion. the distinct sound or rhythem 
which you already associate with the letters of the 
alphabet. As an example, say we have tuned in 
a station that is sending its call sign. such as. 
VVV de ABC VVV de ABC VVV de ABC. 
repeated over and over again. It shoulc: not be 
too difficult to identify it in dit dah fashion as, 
dit dit dit dalr, dit dit dit dah, dit dit dit dah, the 
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de as dah dit dit, dit, the de by the way means 
from. indicating that it is from the station the 
signal is being sent, and the actual call sign which 
is dit dah, dah dit dit dit, dah dit dalr dit, or ABC. 

If station ABC was putting out a general call, 
it would be CQ de ABC. the CQ indicating that 
it was a general call. Or if as ZYX de ABC, this 
would indicate that station ZYX was being called 
by station ABC. 

Copy down any letter you may identify, but if 
you miss one let it go and try again the next 
time round. With a little practice you will soon 
reach the stage where you can copy a call sign 
first go. From now on it is a matter for the 
individual, practice and still more practice. but 
do not overdo it. ten minutes at a time is ample. 

By trying to copy signals from commercial 
stations. which send signals automatically. but at 
hand speed between traffic, you should gain a 
good knowledge of the correct formation of the 
Morse symbol, which should serve you in good 
stead when you start to send Morse on the key, 
but. as we pointed out earlier, this article was 
intended as a guide in taking the first steps in 
learning the Morse code. 

IMPORTED ELECTRICAL APPARATUS 

Dangers of mis- connection 

THE following Press notice has been received 
from the Institution of Electrical Engineers 

and it is of particular importance at this time 
of year. 

" The attention of vendors and users of 
imported domestic electrical apparatus. photo- 
graphic and projection equipment. tape recorders, 
etc.. is urgently directed to the risks which may 
ensue if the colour coding of the cores of the 
flexible cord with which such apparatus is 
furnished differs from the established British 
coding set out in The Institution's Regulations for 
the Electrical Equipment of Buildings, that is 
to say: 

Green -earth connection. 
Red -phase (live) connection. 
Black -neutral connection. 
" The risk is most acute if the flexible cord 

provided with the apparatus has a core coloured 
red which serves as its earth connection; because 
if the user, following established British practice, 
connects this core to the terminal of a British con- 
necting plug which may itself he marked red, and 
then inserts the plug into a normal British socket, 
the result will he that any exposed metal parts 
of the imported apparatus connected to the red 
core will be charged at mains voltage, and 
represent a serious hazard. 

The attention of importers and wholesalers 
known to be handling foreign apparatus fitted 
with flexible cords which do not conform with 
British practice in respect of colour coding has 
already been drawn by the Home Office Central 
Advisory Committee on Safety in the Home to 
this situation: the purpose of this notice is to 
warn vendors and users of the risk, so that they 
can enquire as to the nature of the flexible cord 
provided with apparatus in which they are 
interested." 
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_k ea. and NOW = 

THE TOURIST PORTABLE 
4 valve, 2 waveband Lightweight Battery Radio. Size only 
8in. x Skin. x 4in. Wt. 31 lbs., incl. Battery. 
Complete Receiver Component Kit ... ... 56/6 P. & P. 1/6 
Set 4 miniature valves (96 series) ... ... 35/- P. & P. 9d. 
Sin. Speaker & 0/put. Trans. ... ... ... 21 /- P. & P. 1/6 
Cabinet, Dial & Knobs, etc.... ... 19/6 P. & P. 2/- 
Complete Kit. BARGAIN Only O. 8. 6 post free 

Latest circuitry, delayed AVC & A.F. Neg. feedback. 
Instruction Booklet, 1/6. (Free with Kit.) 

Terrific performance -Remarkable size -Staggering va'ue = 
111111111Y1111111111111111111111111MWIUIIll111111llIIIlIIMINI11111111111111111111111111111111111111111: IIlIII111111I IIIIIIIIIIIIIIIIUIIIIIII1111IIIIIIIIII I II III Ills 

Record Player 
Bargains 

Latest 4 -speed Models 
NEW RELEASE by E.M.I. --4 -speed Single 
Player Unit idled with latest etereo and room 
aural Sial cartridge and dual sapphire etylii. 
Aut., stop and stani. A fidelity unit and bargain 
boy at only £6.19.6. 

SINGLE PLAYERS Res ITIrSI, 90/.; COL - 
LARO (4 /51i4) 6 gna. ; GARRARD (48P), 
£7.14.8; GARRARD TA Mk. Il) de Luse 
Model. £8.19.4. Carr. and 1rne. 3/6. 

AUTOCHANGERS. BBR 1ÚA8), 94.19.4. 
COLLAR(/, 67.19.8: GARRARD (11C121 
4l) Mk. Ill plug -in head, stereo adapted, 
10 gas. etereo head £2 earn. 

RECORD PLAYER CABINETS. Contemporary 
styled thin. s 13in. x _m., 3 gas. Carr. and 
Inn 3/6. 

2 -VALVE 2 -WATT AMPLIFIER 
Twin otage F.CL82 with vol. and neg. feedback. 
Tone controls AC. 200/250 volt with double -wound 
Mains trans. Complete with knobs, etc., ready eared 
to Ot above cabinet. 

£2.17.6 P. et P. 1/-- 
6.01. Speaker and matching trans., 22 / -. P. A P. 1/6. 

COSSOR VHF FM CONSTRUCTORS 
KIT (Model 701K). 
This is a 6-valve (UICMb, 2U F89, CABCRI, 
UY85) PM Radio Kit of high quality, design and 
superb reproduction, with pre-aligned coils and 
printed circuit complete with Power Pack for AC/ 
DC 200/250 v. operation. Kit includes High Per- 
formance l0in. er bin. Lloodmans Speaker for 
quality reupuuee. Complete in every detail, including 
calibrated Tuning Dial. Slow Motion Drive and 
Pilot ]rasp and comprehensive instruction details 
and circuit diagram this Kit is a genuine recom- 
mended buy. 

BARGAIN OFFER 
Listed at IS gns. Only 01.19á 

Carr. and Ins. 4/6. 

JASON FM TUNER UNITS 
($7 -105 Mc /s) 

Designer -approved kits of parta for these quality 
1 highly poplar tuners available ae follows. 

STANDARD MODEL (FMT) -as previously exten- 
sively advertised. COMPLETE KIT, 5 gon., post 
free. Set of 4 spec. valves, 30/ -, post free. 

LATEST MODEL (FMT2)- attrectivety presented 
shelf mounting unit to enclosed Metal Cabinet with 
Built-in Power Supply. COMPLETE K!T, 97, 
p. S p. 3 /6. Set of 5 spec. valves, 39/8. 

NEW JASON COMPREHENSIVE F.I. HAND- 
BOOK. 2/6 post free. 48 hr. Alignment Service, 
7.6, p. & p. 2/6. 

CONDENSERS.- Silver Mies. All pref. values. 
2 pf. to 1,000 pL, 6d. each. Ditto, ceramics 9d. era. 
Tubular. 450 v. T.C.C., ele...001 mid. -01 and .1859 
v., 96. erh..02 -1500 v.. 1 - each. .25 Hunts. lie. 
.5 T.C.C., 1 /9, .001 6 kv.. 5 6, .001 20 kv.,9:6. 

RESISTORS. - -FI'LL lit S,.1: lo hen, -10 mgo- 
ohms 211T l e. and .) w.. 3d.. t w M., (Midget type 
maters rating). 1 w., IL, 2 w., 91., 10 °' Hi -Stab, 
I w.. M..1 w..711..5 ° 1 14..911.. 1 % HI -STAB. 
1,7( 10-100 ohms 2 ; -). 

RECORD PLAYER CABINETS 
Contemporary 
style, resins Cabinet 
covered cabinet Price 
in fan, and 

l83.3.O. brown with cream 
interior. Size 
181 x 135 x ht. Core. and 
81ío., titled with Loa. 5 ;t. 
all aocex+ories, 
including battle 
b o a r d a n d 
anodised metal 
feel. SI ace avail- 
able for all mod- 
em amplifiers and 
a ne tochan ge re, 
etc Uncut record 
player mounting 
board 14 x 13in. supplied 

QED VALVES 
1E5, 114 7/4 DF96 9/- RP86 
185 i/9 DK96 9/. EF91 
S34, 3V4 BI- DL96 9/- EIAl 
5Z4 9/4 EABC80 9/8 ELM 
IiK7 5/8 BCCA4 10/6 EY61 
6E6 819 ECM 11/6 EY88 
6Q7 8/8 ECH42 10/6 EZ81 
8 V B 7/8 ECL80 10,/61IU14 
DAF96 9/- EF80 9/6 PCC84 

ALL 
GUARANTEED 

l't 6 P(9"4) 10 /6 
8 6 11'L'tI 12/6 

10 6 1'1.81 12/8 
9 6 PLB'_t 9/e 

10 -. PLS3 11/6 
10 - 1'1'80 7,11 

6 1'1'81 9/6 
9 6 1'18'2 7/8 

10 6 1'25 12/4 
SPECIAL PRICE PER SET 
IRS, 1T4, 185, or 384 or 3V4, 97,8. 11K96, DF96, 
DAF96, DL96, 35/- 6K8, 6K7, 6Q7, 61'lí, S7A ur 
6X5, 85/ -. 

COAX 80 OHM CABLE 
Stand lin. dia. Low Lase Semi -Air Spaced 
Aeraxial. .Special Reduced Priera. 
20 yds., 12/6, p. & p. 1 /r, ; t10 yds.. 32/6. P. & te. 

3/- ; 40 yds.. 221, p. A p. 201; All other 
I gths, 8d. per yawl. 
Coe: Plugs 11-, Sockets 1. -, Couplers 1,3, 
Cable End Sockets 1 6, Outlet Botes 4'6. 

EIectNyäa AB Types new Stock 
TUBULAR I CAN TYPES 

25'85 v. 5012 v. 11 ' 6 +8450 v. 4 8 
5010 v. 10025 r. 2/- 82+82)275 v. 4 6 

8/150 v. 211 50+661360e 0 6 
16 +16450 v. 5.6 66 +266/275 v. 1:) 6 
32 [32,450 v. 6;6 100 +500/275 v. It 6 

Comprehensive range in Rock. 

RE- GUNNED TV TUEES 
New Reduced Budget Prices 

New Heater, Cathode and Gun Assembly 
fitted to all tubes. Reconditioned virtually 
as new. Now 12 months' guarantee to 
highest standards -os used by our own 
Service Dept. 

12in. £6. 14m. £7. 17ín. 0.10.0. 
Most Mullae,i A Mazda typ. en -.lock Carr. .0 

ins. 10h. 
10'- !'art F....ht ,Ilooance on scour old td.,. 
2 WAVEBAND CAR RADIO KIT 
12 v. operation Med. & Long Waves 
IIcetlopmrut of ei,r famous Rri,,,ar fl) 1,r'id 
vibret.eeries Car Radin Circuit. b Latest type 
low voltage valves and Power Tranaiebor. R.F. 
stage and permeability pre- aligned Cyldon Purer 
Unit provide extremely good aellaitIvity and 
Signal /Noise ratio. Printed circuit and lin. x 41n. 
Speaker. Self -contained in mat Metal Cabinet 
8in. x lin. x 2f inn with attractive dind. Sneaker 
and l'ower Transistor stage mounted separately, 
approx. Sin. s Sin. x 

RECOMMENDED BUY 
Complete Kit 112 

a 19.6 P. & P 

Bargain Price dill L v V 3 6. 
Instruction Booklet and Parts List available 
shortly 2/3 post free. 
LOUDSPEAEERS. I'.M. ° inns, 2) in Elite., 17.6. 
31in. (woduoau 18,6: Sin. Role, 17/8. 01.. Khac. 
3.8167-- 7 n 4i11. (:,,,,moan,, Elliptical, 18//6 ; aiu. 

llelee. 20 / -: Iniu. R. ,Ind A.. 265' -; !pin. t) R- 
HFI012, 991: 12in. Pleesev 19 chins with 0, din. 
l'e,cur and t9,..- e)t.- PP,. 97'6. 

Manufacturer's Surplus Bargain 
7 VALVE AM /FM RADIOGRAM CHASSIS 

Valve Line -up : ECC85, ECH81, EF89, EABC80, 
EL84, EM8I, EX80. 

Three Waveband and Switched Gram petitions. Med. 200- 
:00 lee.. Long 1,0110 -1.000 m, VHF/F]1 a -05 Mc's. Philip's 
Continental Tuning insert with penneebility tinning en FM 
aril 

e 

ombined AM /PM IF transformers, 4011 Kc /s and 10.7 
Men. Dust core toning all roils. Latest circuitry including 
AVC and Neg. Feedback. Three wait output Sensitivity and 
reproduction of a very high standard. Chassis sips 131 r 
Height 7lim Edge lllumin,tmt glass dial Ill x 31in. Vertical 
pointer. Horlruotal station names. Bold on brown background. 
A.C. 2(10,250 v. operation_ 

Aligned and tested ready for use £13. ' 0.0 Carr. & Ins. 5/- 
Complete with 4 Kmd,s- walnut or Ivory to choice. 
Three ohm P.M. speaker only required. Reconunemleel quality spoken. 
sin. Goodneuna special root 21 /6 loin. Rule (Heavy Duly) 30'- Peel A Pk_. I n 

ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHENSIVE STOCK. 
WRITE NOW FOR FULL BARGAIN LISTS, 3d. 

RADIO COMPONENT 
SPECIALISTS 

Terms: C.W.O. 
or C.O.D. post 
and pocking up 

70 Brigstock Road, Thornton to jib. 7d. : lib. 
Heath, Surrey I/i : 31b. 16 : 

Phone : THO 2188. Hoirs 9 p re. Wed. 51b. 2/ -: 101b. 

Open all day Saturday. By Thornton Heath Station. 2/9. 
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A TRANSISTORISED 
RADIO CAN BE BUILT 

FOR ONLY 25/10 
The " DIODEON " -a high effi- 
ciency 2 -stage receiver using crystal 
diode detector .and transistor in 
cascade. Covers 200 -500 metres 
(medium wave). High gain tuning 
coil gives great sensitivity. Novel 
chassis shows pictorially all com- 
ponents and connections. 
Complete parcel, including two U16 
batteries, 25/10, post free. 

EARPHONES. High Imp., I4 / -. 
Low imp., 7/6. Post 1/6. 

The Finest 
Now Ready 

t 

Components 
Catalogue 

for the home constructor. 

100 pages, 81, 

copiously Post 6d. 
PRICE 2l Bargain Bulletin 

With free 

TAPE DECK OFFERS 
Latest MOTEK K.10, press -button controls. 3 motors, 
3 speeds, rev. counter, frequency response better than 
40 to 12,000 c/s at 71 i.p.s. 2 -tone grey finish. Limited 
number only. Listed at £22. LASKY'S PRICE EI3.19.6. 
Latest COLLARO Studio Tape Transcriptor, 3 
motors, 3 -spd., I/, 3. 71 i.p.s. Fitted digital counter. 
Takes 7in. spools. Push -button controls. £15.15.0. 

COLLARO MK. 4 Tape Transcriptor, fitted digital 
counter. Few only. £l7.19.6. 

Carriage and Insurance all Tape Decks, 12/6. 

Latest B.S.R. " MONARDECK ". Single speed. 
3; i.p.s. Takes 5)in. spools. Simple controls. 

LASKY'S PRICE E9.19.6. 

SPECIAL OFFER OF RECORDING TAPE 
Famous make. P.V.C. base on latest type plastic spools. 
Brand new, perfect and guaranteed. 1,200ft. on 7in. 
spool, 2I / -. 1,200 ft. on Soin. spool, 22/6. 

GEVAERT L.P. PLASTIC TAPE. 1,700 ft. (7in. 
spool), 35/- : 850 ft. (5in.), 18/6 ; 210 ft. (3in.), 6/6. 

SCOTCH plastic base, 1,700 ft. (7in spool), 25/ -. 
All orders for Tape post free. 

4 -SPEED MIXER 
AUTO -CHANGERS 

B rand New 
in makers' 
cartons 

SINGLE PLAYER BARGAINS 
E.M.I. 4- speed, wired for STEREO and fitted Acos 
stereo t.o. cartridge. £6.19.6. Post 5/ -. 

COLLARO 4/564 or GARRARD 4SP, 4 -spd., auto 
stop, t.o. crystal pick -up. £6.9.6. Post 5/ -. 

COLLARO Junior 4 -speed Motor and separate crystal 
pick -up. 75/ -. Post free. 

B .S.R. type UA8, complete with 
latest " ful -fi " pick -up. £6.I9.6. 
Post 5/ -. 
Ditto, wired for STEREO and com- 
plete with stereo cartridge, £7.19.6. 

B.S.R. latest type UAI2, wired for 
STEREO and complete with stereo 
cartridge. L8.19.6. Post 5 / -. 
Ditto, monaural cartridge, £7.19.6. 

COLLARO, complete with Studio 
crystal pick -up and sapphire stylus. 
£7.19.6. Post 3/6. 

GARRARD 4 -spd. Auto -changers, 
monaural, from £9.19.6. 

Wired for STEREO and complete 
with stereo cartridge, from LII.19.6. 

LASKY'S (HARROW ROAD) LTD. 
Open all day Saturday. Early Closing Thurs. Mail Orders to Edgware Road, please. 

142, 
TOTTENHAM COURT ROAD. W.1. 207, EDGWARE ROAD, LONDON, W.2. 

Telephone : MUSeum 2605. PADdinoton 3271/2. 

THE WORD MAXI Q IS TRADE MARK 
LL2 

OF DENCO (CLACTON) LIMITED 
IT IS ALSO A GUARANTEE OF 

WORKMANSHIP & TECHNICAL PERFORMANCE 

OUR RANGE OF PRODUCTS IS 

SO GREAT THAT WE NOW 
HAVE TO REQUEST THE AMOUNT 
OF I /4d. FOR OUR GENERAL 

CATALOGUE AND TO SAVE YOU 

POSTAL ORDER POUNDAGE 

CHARGE WE REQUEST SEND 

I /4d. IN STAMPS. 

L.F. 
FROM -c 

0 
o 

OUTPUT 
T SPEAKER 

TRANS- 
FORMER 

H. F. 

C SPEAKER 
o 

FOR 3 OHM SPEAKERS LDN.1 
L =0.135mH. C. 30pF. 

FOR 15 OHM SPEAKERS LDN.2 
L0.675mH. C. 6pF. 

LOUDSPEAKER DIVIDER NETWORKS 
Loudspeakers designed to reproduce the whole audio range are usually very expensive and results comparable 

with much more expensive units can be achieved by the use of two normal loudspeakers. One is used to reproduce 
the lower frequencies, the other caters for the higher frequencies where the response of the larger unit will have 
fallen off. It is clearly necessary to include a frequency dividing network between the speakers and output 
transformer in order to distribute the low and high frequencies to the appropriate speaker. 

The frequency at which the cross -over takes place may lie between 800 c.p.s. and 5 kc /s depending upon the 
relative performance of the two loudspeakers used. A reasonable compromise which will suit most pairs con- 
sisting of an 8in. to I2in. unit and a 2fin. to 6in. unit, is 2.5 kc /s. 

PLEASE SEND S.A.E. WITH ALL ENQUIRIES. 

DENCO (CLACTON) LTD. (DEPT. P.W.), 357/9, OLD ROAD, CLACTON -ON -SEA, ESSEX 

LOUDSPEAKER DIVIDER 
NETWORK COILS 

LDN.1 for 3 ohm speakers. Price 7/6 ea. (151- per pr.) 
LDN.2 for 15 ohm speakers. Price 10/- ea. (20/- per pr.) 
Note : Two coils are required to complete the network 
shown in the circuit diagram, i.e., for 3 ohm speakers 
two type LDN.1 are required. (Please add 1/- to cover 
postage on each pair of coils.) 
In both cases the cross -over frequency is 2.5 kc /s and 
with the constant resistance circuit recommended, the 
attenuation beyond the cross -over frequency will be 
12 dbs per octave. 
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club News ® 
REPORTS OF CURRENT ACTIVITIES 

BRITISH INSTITUTION OF RADIO EN( , \ FERS 
9, Bedford Square, London, W.C.I. 
MEETINGS for January, 1960. 

London. -Meetings are held at the London School of 
Hygiene and Tropical Medicine, Keppel Street, Gower Street, 
W.C.1, 

January' 15th at 6.30 p.m.-" A Proposed Space- charge- 
limited Dielectric Triode " -G. T. Wright, Ph.D. 

January 27th at 6.30 p.m. -" Training for Operating and 
Maintaining Television Broadcasting Equipment " -K. R. 
Sturley, Ph.D., and A. E. Robertson. 

Bristol, South Western Section.- Meetings held at the School 
of Management Studies, Unity Street. 

January 27th at 7 p.m. -" An Equipment for Automatically 
Processing Time Multiplexed Telemetry Data (Timetape). " - 
J. H. Russell, N. Purnell and T. T. Walters. 

Cardiff, South Wales Section -Meetings held at the Welsh 
College of Advanced Technology. 

January 13th at 6.30 p.m. -" Television Broadcasting 
Methods " -H. J. M. Hockley and N. Hughes, B.Sc. 

Liverpool, Merseyside Section.- Meetings held at the University 
Club, 2, Mount Pleasant. 

January 11th at 7 p.m. -" High Frequency Propagation - 
its Present and Future Use for Communication Purposes "- 
A. F. Wilkins, O.B.E., B.Sc. 

Newcastle -upon -Tyne, North Eastern Section.- Meetings are 
held at the Institution of Mining and Mechanical Engineers, 
Neville Hall, Westgate Road. 

January 11th at 6 p.m. -" Data Processing Machines "- 
J. Allen and J. Keating. 

Wolverhampton, West Midlands Section. -Meetings held at 
the Wolverhampton and Staffordshire College of Technology, 
Wulfruna Street. 

January 13th at 7.15 p.m.-" Electronics in Medicine "- 
P. Styles. 

DERBY AND DISTRICT AMATEUR RADIO SOCIETY 
Hon. Sec. : F. C. Ward (G2CVV), 5, Uplands Avenue, Littleover, 

Derby. 

FUTURE events : 

January 13th at 7.30 p.m.- Members' exhibition -three 
sections ; juniors ; home constructed ; kit assembled. 

January 20th at 7.30 p.m. -Open evening in sub -basement 
rooms. 

January 27th at 7.30 p.m-Quiz night. 
February 3rd at 7.30 p.m.- Annual General Meeting. 
February 7th at 7.30 p.m.- Proposed date for contest for 

GSYY. 

BRADFORD AMATEUR RADIO SOCIETY 
Cambridge House, 68, Little Horton Lane, Bradford, 3. 

Hon. Sec. : D. M. Pratt (G3KEP), " Glenluce," Lyndale Road, 
Eldwick, Bingly, Yorkshire. 

ON November 10th three junior members gave lectures on 
How We Began." On November 18th the Society visited 

Messrs. Mains Radio Gramophones Ltd., the manufacturing 
company of the Radio Rentals Group. D. G. Enoch (G3KLZ), 
President of the Society. gave an interesting lecture on December 
Ist on " Tape and Disc Recording." 

Future events : 

January 12th." Colour Photography "- Arthur Bailey. 
January 26th. -Annual display of members' gear. 
February 9th. -" Inexpensive Sound Fidelity " -D. Pratt 

(G3KEP). Hon. Sec. 
February 23rd. -Junk sale. 
Meetings are held at 7.30 p.m. Morse classes are held by 

arrangement before meetings. 

SOUTH YORKSHIRE AMATEUR RADIO SOCIETY 

THIS club is just being formed and meetings were held at the 
home of Mr. Albert Field, 3, Coppice Avenue, Hatfield, 

Doncaster, to collect names of members. All enquiries from those 
interested in joining the Society should be addressed to Mr. Field 

the address given above. 

CALCOT RADIO SOCIETY 
Hon. Sec. : C. Airfoils, 3, Oliver Dove, Calcot, Reading, 

Berkshire. 

ON December 10th Mr. S. Woodward, of the Calcot Radio 
Society, gave a lecture and practical demonstration on 

stereophonic sound. 
Future event : 

January 21st. -A representative of Dynatron Radio will give 
a lecture and demonstration. 

AMATEUR RADIO SOCIETY OF CHESHAM AND 
DISTRICT 

Hon. Sec. : K. R. Spratt, 207, Bois Moor Road, Chesham, Bucks. 
THIS recently formed society has not yet obtained premises 

and classes in morse and theory for R.A.E. are being given 
by licensed members at their own homes, likewise all meetings 
are held on a rota basis at members' homes. It is hoped, when 
premises are available as a Society H.Q., not only to get more 
local amateurs together, but to take in many of the radio -minded 
youths of the district and enable them by lectures and morse 
training to become licensed members. 

AMATEUR RADIO MOBILE SOCIETY 
Hon. Sec.: G. E. Storey (G3HTC), I0. Avon Road, Sunbury - 

on- Thames, Middx. 

FUTURE events : - 

January 30th at 3 p.m. -At the Small Hall of the St. Bride 
Foundation Institute, Bride Lane, Fleet Street, E.C.4. 

The programme will include at least one lecture on a radio 
subject of general interest and the showing of several films. 

The Society is planning a rally of an unusual kind to take place 
possibly in April or May of this year. The site will be somewhere 
between London and Birmingham. Those interested in attending 
either of the above meetings should write to the Secretar) for 
further details. 

THE READING AMATEUR RADIO CLUB 
Hon. Sec.: R. J. Nash (G3EJA), 9, Hulybrook Road, Reading. 
THE November meeting was well attended and G4HZ and 

G5TP gave a short talk on aerials which proved most 
interesting to all concerned. The December meeting was held 
on the 19th and was also well attended. G3LLK gave an unusual 
and interesting talk on home -built receivers. 

Future events 
January 30th. -Junk sale and discussion on future programme 

for 1960. 

WELLINGBOROUGH AND DISTRICT RADIO AND 
TELEVISION SOCIETY 

Hon. Sec. : D. J. Truster, 87, Irchester Road, Rushden, 
Northants. 

MEETINGS are held at the club room above the W.1.C.S. 
Fruit Shop in Silver Street, except where otherwise stated. 

(Every Thursday.) 
Future events : 

January 7th.- Annual general meeting. 
January 21st." Transistors a talk by F. Manning. 
February 4th. -A stereophonic sound demonstration by D. 

Clarke and P. Butler in the Lecture Theatre of the Wellingborough 
Technical College. 

February 11th. -Some aspects of photography. A talk by 
T. Judge, President of the Local Camera Club. 

February 18th. -Film night in the club room. 
March 3rd. -" Electronics and Radiation," talk by R. Mitchell, 

B.Sc. 

THE ELECTRONICS CLUB. TRIVANDRUM, S. INDIA 
THIS is a newly formed club, being only four months ola and 

having 23 members in all. As in other radio clubs the 
membership consists of hams, SWL's, Hi -Fi enthusiasts and 
experimenters. Lectures and discussions are arranged and the 
Club maintains a technical library. Films on scientific subjects 
are screened occasionally and it is hoped to bring out a quarterly 
club journal. 

On September 13th an inaugural lecture was held and 
Dr. Hariharan, of the University College, Trivandrum, spoke on 
"Some Aspects of Microwave." The Club would like to receive 
copies of PRACTICAL WIRELESS and other magazines, 
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Indoor Aerials 
FACTORS INVOLVED IN USING SMALL AERIALS 

By W. Cleland 

THE average domestic receiver usually gives 
sufficient loudness on a short length of 
aerial wire, and very often the " E " socket, 

which is either a direct connection to the chassis. 
or connected to it by a capacitor, is left unused. 

Metal Plate 
The return capacitance from this short length 

of wire to the " E " terminal and chassis of the 
set is very small, even when an earth is used. 
and a considerable increase in volume can be 
obtained by adding a metal plate to the end of 
the aerial wire. A sheet of aluminium placed out 

r 

A 

Receiver 

i i 

/. 
Fig. 1 (Left).- Aerial earth system, showing stray 

capacitance to earth. Fig. 2 (Right). -Increasing the 
end capacitance of a very short aerial by adding 

a metal plate. 

of sight against a wall, behind some item of 
furniture, could be used for the purpose. The 
effect is similar to that of the horizontal section 
of an inverted " L " aerial, which adds top - 
capacitance. 

With a mains radio. the addition of this metal 
plate will also assist in using the radio signals 
present in the mains. These reach the chassis of 
the set either directly. in the case of a live chassis, 
or through the interwinding capacitance of a mains 
transformer. Earthing the set, for example, to 
the third pin of a three -pin plug, is. therefore, 
unlikely to increase the volume, and a long wire 
to a clip on a water -pipe may cancel out some 
of the signal from the aerial, if the two run 
in the same direction. 

The impedance of the mains to earth will be 
low, particularly if the cable has a metal cover- 
ing, or a third wire connected to a water -pipe. 
Neither side of the mains is earthed on the 
premises. but one conductor is earthed at the 
power station. 

Battery Sets 
Earthing is. therefore. more important with a 

battery receiver, and will increase the volume. 
The signal input from the aerial can be increased 
by adding a metal plate, but the chassis of the 

Receiver 

February, 1960 

-+Phase condyctor 

TNeutral 

g 

% ./, // // / / .27//1/././/i /,// /7r 
Earthed at Power Station 

Fig. 3.- Earthing effect of mains connection. 

receiver can be made to serve the same purpose 
by leaving the " E " socket unused and earthing 
the end of the aerial wire instead. 

To do this with a mains receiver takes advan- 
tage of the mains as an aerial, but also increases 
the intake of mains -borne interference. An 
isolating capacitor included in the connection from 
the aerial socket to a water -pipe is sometimes 
misleadingly called a " capacity " aerial, suggest- 
ing that the effect depends in some way on the 
capacitor. 

When the receiver is of a miniature type, a 
short wire aerial will be found to produce enor- 
mous changes in volume according to the position 
of the set in relation to surrounding objects. If 
the aerial wire is swung, backwards and forwards 
near any large metal object, a corresponding 
fluctuation in the sound output will be noticed. 
In some parts of a room. reception may be almost 
unobtainable, although a ferrite aerial will still 
be able to receive the signal. 

Internal Aerials 
Unless the receiver is to be used in a fixed situa- 

tion where a satisfactory aerial system can be 
provided, it is better to use a small frame aerial, 
or a more compact ferrite aerial. Although direc- 
tional, these are the 
best types for portable 
radios as they are self - 
contained and little 
affected by capacitance 
to external objects. The 
listener himself has an 
a p p r e c i a b l e 
capacitance, and can 
usually increase the 
volume by gripping 
the aerial; so his 
proximity to a midget 
receiver with an open 
aerial arrangement is 
likely tp affect recep- 
tion. 

Much greater volume can. nevertheless, be 
obtained with an open aerial system under suit- 
able conditions, and although a ferrite aerial can 
be recommended for a portable set, it is worth- 
while providing a socket for an external aerial as 
an optional extra. where this is possible without 
upsetting the tuning. 

Isolating capacitor 

q 
Receiver 

Signal 
pick -up 
on down 

leed 
NIL ..T.. 

% / / / / / / / / / / / / / / / / / / /// 
Fig. 4.- Reversed arrange- 
ment, sometimes called a 
" capacity" aerial when 
an isolating capacitor is 

included. 
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HOME RADIO OF M/TCf/AM 
DON'T MISS THIS 

BARGAIN OFFER 
Of special interest to all constructors -I2 

(Dept. P), 187 LONDON ROAD, MITCHAM, SURREY. MIT 3282 new awith volume- controls 
(some with swi[ch) for ONLY 

Shoo Hours : 9 a.m. -6.30 o.m. Wednesday 9 a.m. -I p.m. Send NOW while they last. P.e,r Paid. 

IThe one -valve 
kit costs 

79,6 
plus 1/- post). 

Designed and marketed especially for the 
beginner the Globe -King short wave kit enjoys 
world wide popularity. Wonderful performance 
from this high efficiency miniature equipment. 
Includes three matched coils covering 10 to 
100 metres. All high grade parts, do not 
confuse with other cheap kits. Real long 
distance reception. Send s.a.e, for leaflet. 

THE BEST COMPONENTS 
CATALOGUE EVER 
Site 91in. x 7.1in. comprising 128 pages 
printed on high grade paper and listing 
over 4,000 different items with more 
than 400 illustrations. This catalogue has 
been compiled from our actual stock so 
you are sure that all items listed are 
normally available off the shelf. Included, 
are full details of Eddystone Short Wave 
components and receivers, and also W.B. 
Stentorian cabinets and speakers. This 
catalogue is exclusive to Home Radio Ltd. 
and is AVAILABLE NOW. 

PRICE 2/- plus 9d. post. 
Please mark your envelope " Cata- 
logue " in too left -hand corner. 

RESISTORS 

New range of miniature high grade 
insulated resistors, all 10% tolerance 
and available in all preferred values from 
10 ohms to 10 megohms. 
Type RS. Normal 1 watt (Max..', watt), 
4d. ea. 
Type R6. Normal i watt (Max. I watt), 
6d. ea. 
Type R7. Normal I watt (Max. 2 watt), 
9d. ea. 
Also .t. watt High Stability, 5 %, 10 ohms 
to I mea.. 9d. ea. 

Latest Mullard Book 
DESIG NS for AUDIO AMPLIFIERS" 

Every keen constructor'should have a copy 
of this exciting new book on audio amplifiers. 
Technical data and constructional notes for 
over 12 different designs including ampli- 
fiers, pre -amplifiers. tape amplifiers, elec- 
tronic mixers, stereo amplifiers and pre- 
amplifiers, AC /DC amplifiers, etc. Keep 
up to date with Audio design. 

PRICE 8/6 plus 1/- post. 

We con also supply all the parts to build these 
designs including punched chassis, ganged 
controls, Bulgin parts, special switches, and 
Elcom and Painton plugs, etc. Detailed 
PRICE LISTS 6d. for post. 

SILVER MICA 
CONDENSERS 

We can now offer a comprehensive 
range of high grade " Stability " 
Silver Mica Condensers. All I% 
tolerance and 350v. working. Cat. 
No. 81. 
Below 1,000 pF (.001 mfd.), 9d. ea. 
Below 2.000 pF (.002 mfd.), 1/. ea, 
Below 3,000 pF (.003 mfd.), 113 ea. 
Below 5,000 pF (.005 mfd.), 1/6 ea. 
Below 7.500 of (.0075 mid.), 2/- ea. 
All values above this. 2/6 ea. 

SIMON CADENZA CRYSTAL 
MICROPHONE 

The most alegant and up -to- 
?!s date microphone available 

today A high quality crystal 
version is now introduced in 
the same styling, and with 
table stand Delivery from 
stock at the remaAvably com- 
petitive price of only, E3.13.6 
plus 1/- post. 
T.S.L. Three channel mixer. 
An essential accessory for all 
tape recorder and amplifier 
users. S.A.E. for leaflet. 
PRICE E2.2.0 plus 1/. post. 

1111¡ 

LL....y 

NEW ARMSTRONG RADIOGRAM CHASSIS 
MODEL 208 

A new inexpensive chassis introduced by Armstrong's, 
the AF208 has full FM /VHF plus the normal Medium 
waveband. 5 watts output, with 7 valves and separate 
bass and treble controls. Hand built construction and 
traditional Armstrong quality makes this an exciting 
new addition to the range. There is no similar chassis on 
the market today which equals the AF208 for value. 
PRICE 22 Gns. plus 2/6 part carriage. Send for leaflet 
today. All other Armstrong and Dulci radiogram chassis 
in stock. 

BARGAIN OFFER 
RECORDING TAPES 

The following high grade re ording 
tapes at below wholesale prices 
whi'e stocks last 
LONG PLAY TAPES Sin.. 80nft., 
19/6; 51 in. 1150R , 2i /- ;7in. 1,6a0a. 
32'6. 
STANDARD TAPES. Sin. 560';.. 
l5 -6; Sÿin.803ft., 19 6: lin. 1,150ft.. 
25/- 
PLEASE ADD I; - POST TO ORDER. 

"SHORT WAVE 
RECEIVERS FOR THE 

BEGINNER " 
This new book contains construc- 
tional data for six different simple 
short wave receivers both battery 
and mains operation. Send for 
your copy today and start this best 
hobby of all now. 
PRICE 6 / , Post 9d. 

VALVES ! VALVES ! VALVES ! 

We are pleased to announce a new range of 
brand new boxed valves, cheaper than standard 
and better than " surplus " -and every one 
guaranteed for 12 months. 
5V4G 12/6 DM70 7/6 EF80 10/6 
5Y3GT 12/6 EB4I 9/- EF86 13/- 
SZ4G 12/6 EABC80 10/6 EL84 9/6 
6AT6 9/6 EAF42 11/6 EM80 11/6 
6BW6 11/6 EBF80 10/6 EM8I 11/6 
6X4 7/6 ECC8I I 1/- EY51 10 /- 
6XSG 12/6 ECC82 11/- EY86 10 /- 
12AT6 9/6 ECC83 II /- EZ80 7/6 
12AT7 11,1- ECC84 1 I /- EZ8I 7/6 
12AX7 I I;- ECF80 12/6 PCC84 12/6 
35Z4GT 12/6 ECF82 14/- PCF80 12/6 
35Z5GT 12/6 ECH8I 10/6 PL8I 12/6, 
50L6GT 14/6 ECL80 10/6 PY80 7/6 DF96 10/- 

ECL82 12 DK96 11/6 12/6 PY8I 10/- 
DL96 10/- EF41 10/- PY82 7/6 

Other types are being added to this list every week, 
piense send us your enuuirias. 

HI -FI EQUIPMENT 
We stock a comprehensive range of 
Hi -Fi equipment including Pye, Leak. 
Dulci, Armstrong, Tripletone, etc. 
Demonstration room now open and a 
range of SENSIBLE high quality systems 
both ready made and in kit form are 
available to hear. Send stamped, 
addressed envelope for Hi -Fi equip- 
ment list. 

WIRES, CABLES AND 
FEEDERS 

Pick -up cable. Miniature single, 10d. yd. 
Pick -up cable. Miniature twin, 1/3 yd. 
Microphone cable lightweight single, 
6d. yd. 
Microphone cable lightweight twin, 
1/3 yd. 
Microphone cable standard single, I/I 
yd. 
Microphone cable standard twin, I /1O yd. 
Television coaxial 75 ohm low loss, 
9d. yd. 
Balanced twin 75 ohms, 6d. yd. 
Balanced twin 300 ohms, 9d. yd. 
Please add I - post to order. 
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NEW ! UNIQUE ! 
MINIATURE TRANSISTORIZED 

SIGNAL GENERATOR TYPE 40 * Up to 20 Mc /s on fundamentals. * R.F. and Audio Output, Attenuated. * Accuracy better than 2 %. * Miniature size only 41in. x 

PRICE NET £5.5.0 Battery 
. 2/6 extra. 

Post (C.O.D. or C.W.O.), 2/6. 

SEND 

MINIATURE TRANSISTORIZED 
R.C. BRIDGE TYPE 

* Capacitance 5 pt ¡tF to 20 /iF. * Resistance 5 L? to 20 M /S?. * Magic Eye Balance Indicator. * Calibrated Power Factor Check. * Miniature Size -Light Weight. 

PRICE NET £5, 10.0 3/3 extrá. 
Post (C.O.D. or C.W.O.), 2/6., 

S.A.E. FOR LEAFLETS, OR ORDER TODAY, FROM- 
DEPT. P. DUNSTAN RD. CHANNEL ELECTRONIC INDUSTRIES LTD. BURNHAM- ONSEA,SOM. 

23, TOTTENHAM COURT ROAD, LONDON, W.I. 

The "Ariel" 
PORTABLE 

MAY BE BUILT FOR 

£7.7.0 
Plus p. & p. 3 - 

BATTERIES EXTRA. 
H.T. 10 /- (Type B 126) or 
equivalent L.T. 1/6 (Type 
AD35) or equivalent. 
*Size only 8in. x 8in. x 
Agin. 
*Instruction book 1/6. 

BATTERY ELIMINATOR, housed in two containers which 
are approx. the same size as AD35 and BI26 batteries. 
37/6, plus 21- p. & p. MAY BE CONSTRUCTED. 

C your Battery Portable to A.C. mains operation 
with the Cossor MU2 Battery Eliminator. 
This unit is assembled and supplied with Oft. of Mains Lead and unit 
Torpedo type of On /Off Switch. Housed in 2 metal containers 
approximately the same size as the AD.35 and 8.126 batteries 
and suitable for Receivers using 1.4 volt L.T. and 90 volt H.T. 

ORIGINAL PRICE 3 gns. 
OUR PRICE for a limited period, 37/6, plus 2/- p. & p. 

TEL.: MUSEUM 3451/2 

H 
V '^^ S II 309 EDGWARE ROAD, W.2. NVNJ 

The Famous Cossor 3 watt 
AUDIO AMPLIFIER KIT 562K 

Original Price í9.I5.0. 

PRICE LS. 19.6, P. & p. 2K 
This Kit assembled will provide a 

compact versatile Amplifier which 
incorporates the most up -to -date 
pre -assembled printed circuit and 
is suitable for operation from 

i Radio, Microphone or Gramo- 
phone. The circuit design includes negative feedback, valve 
line-up 6V4, 68Q5, EF86. Two Loudspeakers are used, i.e., 10in. 
x 6in. Elliptical and 4in. Treble, ensuring high quality output, 
suitable for use on 200/250 v. A.C. mains. All items are 
supplied, including Loudspeakers, Knobs and Escutcheon, with 
full assembly instructions and in maker's original cartons. 

THE BEREC 
The ' Berec ' Battery Receiver for only 
E4.19.6, plus 5/- p. & p., or EI.0.0 
dep. and 5 mthly pymts of I9 / -. Suitable 
for use in the home or where normal 
electricity supply is not available, re- 
markable reception on med. and short 
wavebands, using DK92, DF92, DAF96. 
DL96,IIatest type min. Battery Valves : operates on an external 
B.I03 Battery or equiv. Housed in an attractive, two -tone metal 
case. Size I I; x 7_ x 5(in. BATTERY EXTRA 18/6 
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Increasing Signal -to -Noise Natio 
LIMITERS CAN IMPROVE RESULTS 

IF a constructor is troubled by noise in the 
output of a receiver, his immediate reaction 
may be to add a noise limiter. Whilst this 

sounds perfectly logical, he will almost certainly 
be disappointed because a noise limiter will 
reduce only one particular type of noise and this 
is not necessarily the type which usually causes 
most trouble. 

Broadly speaking, noise can be considered to 
be any unwanted sounds emitted from a speaker. 
The important thing is not the actual noise volt- 
age at any point in the receiver, but the signal - 
to -noise ratio. Extra amplification alone will not 
improve the signal -to -noise ratio or the intelli- 

Noise peaks 

Noise peak 

(8) 

Signal 

Time 

Fig. 1(a).- Typical impulse noise. 

gibility because both the signal and noise are 
amplified by the same amount. A given amount 
of noise will, of course, cause most trouble when 
the signal voltage is very low, i.e., when receiving 
weak signals or using a high gain audio 
amplifier. 

" Sharsh" 
One type of noise is variously known as " hiss ", 
hash ", " mush " or " sharsh " because, when 

one speaks these words, the sound resembles that 
of the noise. Sharsh noise is a mixture of all 
frequencies and is, therefore, by analogy, some- 
times called " white noise " because white light 
is a mixture of light of all frequencies. 

Some sharsh is present at the aerial. The 
receiver noise (also sharsh) is added to this during 
the passage of the signal through the receiver. 
No matter how the sharsh originates, the signal - 
to -noise ratio of a receiver can be improved by 
increasing the selectivity. Excessive selectivity 
should not be used, however, or side band cutting 
will take place with consequent loss of high 
frequencies and of intelligibility. The signal 
covers a narrow band of frequencies but sharsh 
is present on all frequencies. An increase of 
selectivity may therefore remove much of the 
sharsh which is not actually in the signal fre- 
quency band. Noise owing to signals on near -by 

By J. Ball 

frequencies will, of course, also be reduced by 
increasing the selectivity. One of the simplest 
methods of obtaining excellent selectivity and, 
therefore, comparatively little sharsh is the use of 
a double superheterodyne receiver. A circuit 
which can be added on to a receiver to convert 
it into a double superhet was described on page 
388 of the July, 1959, issue of PRACTICAL 
WIRELESS. 

The high frequency components of sharsh cause 
most of the trouble. A low pass filter (" top cut 
or tone control) may therefore help considerably, 
but there is little point in using such a filter in a 
high selectivity receiver. A steep cut low pass 
filter is useful for reducing sharsh on recordings. 
Sharsh noise from F.M. receivers is reduced by 
amplifying the high frequencies more than the 
low frequencies at the transmitter (pre -emphasis) 
and amplifying the low frequencies more than the 
high frequencies at the receiver (de- emphasis). 

Aerial 
It is essential to use a good, well designed 

outdoor aerial if low noise is to be obtained 
when weak signals are being received. The noise 
picked up by a good aerial may not be any less 
than that from a poor aerial but the signal volt- 
age -and hence the signal to noise ratio -is 
greater. 

Some sharsh is always generated in the receiver 
but at signal frequencies below about 20Mc /s it 
should be much less than the sharsh noise from 
the aerial in any well designed receiver. The 
only noise which is important is that generated in 
the R.F. stages or mixer because noise generated 

Residual noise pe k 

(b" i 
Fig. (b). After passing through a limiting circuit 

the noise peaks are reduced. 

later in the receiver is completely masked by the 
amplifier noise from the early stages. Mixer 
valves are always very noisy and it is important 
to keep this noise as low as possible if it is 
desired to receive weak signals on high frequen- 
cies. A good R.F. stage should be used so that 
the signal is amplified as much as possible before 
passing through the noisy mixer stage. Special 
R.F. stages which generate very low noise have 
been designed, but these lie outside the scope of 

Time 

r8_. 
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this article. It is also important to use the 
optimum aerial coupling and to ensure that the 
receiver is correctly aligned. Any noise which 
remains when the receiver aerial terminal is 
earthed is receiver sharsh noise. 

Impulse Noise 
Impulse noise -also known as pistol shot or 

machine gun noise-consists of short isolated 
signals of duration about one thousandth of a 
second (much less than this at the aerial). It can 
originate in a number of ways including internal 

Fine/ 
/F 

Transformer 

1/2 
í/26H6, 6ALS,etc. 

OSFI To 
C3 Audio 

Amplifier 

OSFF T C2 

Fig. 2. -A series audio noise limiter and detector. 
(The cathode of VI should be earthed.) 

combustion ignition systems, clicks from electric 
switches, flashing signs, factory equipment and 
natural " static " lightning discharges. The noise 
from electric motors is a combination of sharsh 
and impulse noise. 

Fig. 1(a) shows a typical example of impulse 
noise together with the wanted signal. Owing to 
the extremely short duration of impulse noise, 
the amplitude must be very much greater than 
that of the signal if it is to cause appreciable 
interference. Much of the noise can be eliminated 
by means of a simple audio noise limiter; the 
signal and the remaining noise then appear as 
shown in Fig. 1(b). The noise limiter merely 
" chops off the tops " of the noise peaks leaving 

Impulse Noise 
(I) Reduced by noise limiting 

circuits. 
(2) Sometimes impulse noise can be 

fully or partly suppressed at 
source. 

L WIRELESS February, 1960 

the remainder of the noise just above the maxi- 
mum signal level. A noise limiter will only 
reduce impulse noise and cannot affect sharsh. 

A simple series noise limiter is shown in Fig. 2. 
VI is the audio detector and V2 is the additiona$ 
noise diode. The circuit requires only three more 
resistors and one more condenser than a conven- 
tional diode detector circuit. A negative voltage 
which is proportional to the carrier level is 
developed across C2, but this voltage cannot 
change rapidly because C2 and R3 are both large. 
Noise peaks which exceed a certain level will 
drive the anode of V2 negative with respect to its 
cathode. During this instant of time the diode 
will not conduct and the audio signal will there- 
fore be cut off or limited. The noise level at 
which this occurs is controlled by the bias on 
V2 which in turn depends on the carrier level at 
the time. The biasing, therefore, automatically 
adjusts itself whatever the input voltage from the 
last I.F. transformer in the receiver. If at any 
time it is desired to stop the limiter from work- 
ing. it is only necessary to connect a wire from 
the anode of V2 to the cathode of the same valve. 
This could be done with a switch if desired so 
that the limiting circuit could be switched in and 
out. This particular noise limiter is of no use 
for Morse reception because the bias automatically 
adjusts itself to the carrier level. A noise limiting 
circuit of this type can be added to an existing 
receiver without any further drilling of the chassis 
if a suitable germanium diode (e.g., type IN34) is 
used for V2. Alternatively, a small diode of the 
normal type such as the VR92 or the EA76 may 
be mounted under the chassis to avoid the need 
for drilling it. Many variations of the circuit 
are possible. 

Microphony 
Microphony is very different from the forms of 

noise mentioned previously. The component 
which is microphonic must first be found by care- 
ful tapping of components in the low level stages 
whilst the unit is working. If a valve is found to 
be microphonic it should be replaced, but it 
should not be discarded, as it will probably work 
quite well in a stage operating at a higher voltage 
level. Very occasionally, tuning condensers are 
found to be microphonic. and steps 'must then be 
taken to prevent the plates of the condenser from 
vibrating. 

NOISE 

Sharsh 
May be reduced by high selectivity. 

Microphony 
(I) Replace microphonic valve. 
(2) Replace any other microphonic 

parts or prevent them from 
vibrating. 

Aerial Noise 
(I) Reduced by a better aerial. 
(2) Check aerial coupling. 

Receiver Noise 
(Only important at signal fre- 
quencies above about 20Mc /s). 
(I) Reduce by using a low noise 

R.F. stage, followed by a 
low noise mixer. 

(2) Check alignment. 
Summary of methods by which signal -to- noise ratio may be increased when various types of noise are 

causing trouble. 
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A ,QEVOLUT/ONARY NEW ßR/77SN /Ml/ENT/ON; 

* Uses standard 
tapes * Plays at 74" 
per. sec. or 3 
other speeds * Records direct 
from radio or 
microphone * Erase and 
fast rewind 

i13.12s 
Special moving - 
coil microphone 
and tape extra. 

EASY TERMS 

Instantly turns any gramophone 
into a first-class Tape-Recorder 
and back into a record -player in a moment ! 

Gramdeck is completely new ... a revolutionary 
and ingenious invention that instantly turns your 
gramophone into a tape -recorder and back into a 
gramophone at will ! Slip the Gramdeck on to 
your turntable and you have the finest tape - 
recorder you've ever heard ! Lift it off ... your 
gramophone is ready to play records again. 
There are no motors or valves to go wrong -and 
you get a quality that has to be heard to 
be believed ! Everyone is praising the 
Gramdeck. 
"The quality is at least equal to that 
obtained from a good microgroove disc," 
says a leading professional journal. 
" Ingenious -simple . why on earth did no one 
think of it before ! " -THE TAPE RECORDER. 
" Ingenious and robust. " -BRITISH SOUND 
RECORDING ASSOCIATION JOURNAL. 
" Quality of reproduction excellent . . . real hi-fi 
results . potential is tremendous ... both de- 
signer and manufacturer should be congratulated." 
-BRITISH RADIO & T/V RETAILERS RE- 
VIEW. 

Better than many so- called hi -fi recorders . 

robust ... carefully designed ... excellent value." - 
AMATEUR CINE WORLD. 

WORKS FROM ANY RECORD - 
PLAYER OR RADIOGRAM 

Gramdeck records and reproduces with a wonder- 
ful depth and breadth of tone. Because it uses 
equipment that is already in your gramophone it 

only costs a fraction of the high -quality tape - 
recorder you would normally require. Full 
details, specifications, photographs, easy terms, 
etc., are given in the Gramdeck Book. Send 
for. your FREE copy. today. 

ramdeck 
GRAMOPHONE TAPE RECORDER 

HIGH QUALITY TAPE -RECORDING FOR EVERY HOME 
: 

MADE BY THE FIRM THAT MAKES RADAR 
EQUIPMENT FOR VISCOUNTS & BRITANNIAS 

1 would like to know how to turn my gram, . 
phone into a first -class tape -recorder . . p /ea'r 
send me the Gramdeck Book -FREE and with,'" . 
obligation. 

(Write il you prefer not to cut page) . 
NAME 

ADDRESS 

Gramdeck (Dept. PA 805) 29 Wright's Lane 
Kensington, London, W.8 

G' MDECK TURNS A TURNTABLE INTO " .A TAPE-RECORDER 
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CIRCUITS 
AUDIO AMPLIFIERS 

UITS 

-a book every enthusiast will want! 
This new Mullard publication is a practical 
manual for every audio enthusiast. In addition to 
describing twelve of the most popular Mullard 
circuits, it has introductory chapters on many of 
the theoretical and practical aspects of high 
quality sound reproduction. 
Whether you are interested in disc or tape, 
monaural or stereo, you will find that "Circuits 
for Audio Amplifiers" gives just the sort of 
information you need. 
This informative book costs only 8/6. The demand 
for it is high, so get your copy now from your 
local radio dealer. 

Mullard 
MULLARD LIMITED MULLARD HOUSE TORRINGTON PLACE LONDON W.C.I 

MVM423A 

CONSTRUCTORS 

CORNER 

ENSURE SUCCESS WITH R.C.S. 
Explore the world SENSATIONAL RESULTS WITH 2 TRANSISTORS 
on short -wave radio 

(10 -100 m) 

FOR 
ONLY 35e- 

Construction price includes valve 
and one coil covering 40 -100 m. 

Can be converted to 2v. or 3v. 
Receives speech and music 
clearly from all over the world. 

Send 2/- for diagram and price list. 

TRANSISTOR POCKET RADIO 
Two -stage circuit using vari loopstick coil. 

Ideal for the beginner. 

Can be built in 30 minutes. 

Works for months off 7d. battery. 

Fits into palm of your hand. 

The ideal low -cost ONLY 
transistor pocket 
radio for the 3O 

beginner. 
Send 2/- for data and 
list of components. 

CRYSTAL RECEIVER 
Covers M/W Band 

All components 10/6 including case 
for 

Ideal for the beginner 

* No aerial or earth. * Dial tuning with mini .0005. * Drilled chassis, colour coded, 
components, simple layout 
for beginners. * Special small case fits shirt 
pocket. * Soldering iron and pliers 
are only tools needed. 

Finest results ever obtained with 2 transistors and diode 
layout. The ideal radio to carry with you everywhere. 
PARTS 'PRICE LIST & EASY LAYOUT PLANS, 2/ -. 
Total building cost, including transis- 6216 
tors, wire, etc., 

BUILD THIS AMAZING RADIO 
POWERFUL ! PERSONAL ! PORTABLE ! * Sturdy metal case. * No holes to drill. FOR * Detachable rod aerial. ONLY * All batteries self contained. * Can be built in I hour. * Covers medium waves. * Loud clear tone. * Selective tuning. * All parts are sold separately. 

This delightful set is designed to give 
you a completely personal portable 
radio. 
Bronze- finished case. Ideal for the 
beach, the bedroom, the office -in 
fact, anywhere. 
Send 2/- for wiring diagram and 
component price list. 

Post and packing: Under I0 /- add 9'd.: under 40/- add 1/6: over POST FREE 
Trade Enquiries R.C.S. PRODUCTS (RADIO) LTD. 11, OLIVER RD., LONDON, E.17. 

Magner 
Welcomed 
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LATEST DEVELOPMENTS 

IN RECEIVERS AND 
COMPONENTS 

TAPE RECORDERS 

1 is announced by Philips 
1 Electrical Ltd. that they 
have added two new models to 
their range of portable tape 
recorders. They are the 
EL.3515 and the EL.3538, sell- 
ing at 32 guineas and 57 
guineas respectively. T h e 
EL.3515 is described as the 
" family" tape recorder and weighs only 
181b. Suitable for twin -track recording at 
3;in. /s. it gives a total of four hours', playing 
time when double -play tape is used. It will take 
all sizes of reel up to 7in., and has easy push- 
button controls and a 4in. speaker. A recording 
level indicator is incorporated and separate inputs 
with mixing facilities are provided. The amplifier 
can be used separately with microphone or gram 
and recordings can be monitored by headphones. 
There is generous storage space for cables and 
microphone. The carrying case of impact -proof 
" Polystyrene" is finished in two shades of grey. 
The EL.3515 is supplied complete with crystal 
microphone, 5in. reel of standard tape and spare 
take -up spool. 

One of the Pye " joystick " switches. 

The EL.3538 is a three -speed (1j, 3; and 
7-1-in./s.) tape recorder housed in a carrying case 
finished in blue -grey. Push -button controls, 
grouped at the front of the machine, ensure fully 
automatic operation. Using double -play tape. 
the machine will provide up to eight hours' 
recording and easy maintenance is facilitated by 
a plastic hood which can be detached for cleaning 
of the mechanism. The EL.3538 weighs 301b. and 
is equipped with a compact -type moving coil 
microphone, a Tin. reel of long -playing tape. a 
spare take -up spool and a 5m. loudspeaker. 

Further information may be obtained from 
Philips Electrical Ltd.. Century house, Shaftesbury 
Avenue, London, W.C.2. 

" JOYSTICK " SWITCHES 

ARANGE of new joystick control switches 
which are safer and more easily operated 

than conventional push- button systems has been 
developed by the Switch Division of Pye Ltd. 
With manual or automatic return from two to 
eight positions, this new controller has many basic 
variations. The joystick has all the advantages 
of visual directional movement, plus the inclusion 
of an isolator for additional safety. This 
advance in sequence control technique allows a 
wide range of applications -all of which require 
considerably less space and are less expensive 
than an equivalent number of push- button units. 
Basically, the controller consists of a varied 
number of robust switches mounted under a Sin. 
square chromium top plate. - The switches are 
grouped evenly each side of the square and are 
operated by a control lever which passes through 
an oil -filled spherical bearing. The operator 
moves the lever almost unconsciously in the direc- 
tion in which a traverse or operation should take 
place -a movement similar to changing gear in a 
car. Directions in which the lever can be moved 
are controlled by a gate plate mounted below 
the switches. Controllers can be supplied with 
stepped switching for multi -speed control and 
latest types include built -in potentiometers for 
infinitely variable control. (Pye Lid., Cambridge). 
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PLAYING) TIME CALCULATOR 
REQUESTS for the " Scotch" Brand Playing 

Time Calculator, which has been offered 
free of charge to recording enthusiasts, have been 
so overwhelming that two printings have now 

WIRELESS February, 1960 

self- energising balanced armature type. designed 
to operate with transistor amplifier, and function 
within a temperature range of 20 -115 deg. F. 
They can, however, be specially processed to. 
enable them to function satisfactorily at much 

higher temperatures if required. 
They are ideal for use in hearing aids, 

dictating machines, tape recorders, lapel, 
microphones, walkie- talkie sets, pocket 
transmitters and other miniature equip -. 
ment in which their light weight and 
compactness can be used to advantage. 

Styron Polystyrene, which can be 
moulded to close tolerance and possesses 
the requisite electrical properties, is 
marketed by British Resin Products Ltd., 
Devonshire House, Piccadilly, London, 
W.I. 
OSCILLOSCOPE DISPLAYS OF 

HYSTERESIS LOOPS 
THE production of hysteresis loops is 

a very lengthy procedure when using 
ballistic or magnetometer instruments, 
involving the plotting of many co- 
ordinates. For this reason many schools 
have, in the past, found it impossible 
to include the experiment in their 
programmes. although the subject of 
hysteresis appears in the G.C.E. physics 
syllabus at " S " level. 

However, with an oscilloscope a direct 
display of a hysteresis loop may be 
obtained simply and with a minimum of 
preparation time. and since many school 
laboratories are equipped with such an 
instrument the Mullard Educational 

Service has produced a leaflet describing 
the experiment and giving full theoretical and con- 
structional details of the circuitry required. It is 
the latest in the series. " Demonstrations & Experi- 
ments in Electronics " published by the Mullard 
Educational Service and may be obtained from 
Mullard Ltd., Mullard House, Torrington Place, 
London, W.C.1. 

4. 

The" Scotch " magnetic tape playing time calculator. 

been completely exhausted. Further supplies are 
being prepared and efforts are being made to 
obtain further supplies to enable all requests to 
be fulfilled without delay. The calculator is 
obtainable from the Minnesota Mining & Manu- 
facturing Co., of 3M House, Wigmore Street, 
London, W.I. 

NEW BRANCH 

IN addition to their branch at 
42, Tottenham Court Road, 

Lasky's Radio Ltd. have now 
opened new and larger premises 
in Edgware Road, London, W.2. 
and have a complete stock of all 
high fidelity equipment, tape 
recorders and accessories, to- 
gether with a full range of com- 
ponents. 

NEW MINIATURE 
MICROPHONES 

EEXTREMELY s m a l l c o i l 

formers injection moulded in 
Styron Polystyrene are an essen- 
tial feature of miniature micro- 
phones now being manufactured 
by A. P. Besson and Partner Ltd. 
St. Joseph's Close, Hove 4, 
Sussex. 

'These microphones are of the A miniature microphone and two polystyrene coil formers. 
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guaranteed Tub. 
GUARANTEED GUARANTEED 12 MONTHS. 6 MONTHS. 

Carriage and Insurance 126 REVACUUMED REGUNNED NEW 
011M9ß, YW22 -7, YW22 -14, MW22-14C, 1...£2/15. - YW22 -17, MW22 -18 I 
CRM121, CHM121A, CRM122, MW31 -140, í..." / -'- £5/10/- MW31 -17, MW31 -18 
121E, 141K, AW36 -21, C14FM ^RM123,) 

f,5,15/- 7 tf 
CRM141, CRM142, MW31 -16, MW31 -74,) - £3/10.- £7, 19/- 
MW36 -24, MW36 -44 1 ' 

MW43- 84,C1YW43- 690RM171, 
CRM172, 1...E,:5 ,- £6/15/. £8/19 - 

AW43 /90, C14BM, C17BM, CHM151, I 
CRM152A, CRM152B, CRM153, MW43 -66,1 .-1£5 5'- £6/15/ - 
MW41 -1 

¡£6/15'- £9/10/- CRM212, MW53 -20, MW53 -80 

NEW 108K TV TUBES SPECIAL OFFER : £2 19/- 
>im,,, elh,.r 1vpi- ,,,e r.i,.,i a vii ii;,hlr. :.A.E. en,,,,i,;,.-.. 

THAT 

13 CHANNEL 
COMPLETE, 

'/ / 12./ 
14'1 

CARRIAGE 
AT CUSTOMER'S 

ALSO 12` 

UNTESTED 

SECOND 

T.V. T 
UNTESTED 

£3.19. 

s 

/ 1 V 

T.V.'s 

£ 7 
FREE BUT 

RISK 

5 CHANNEL 
55/- CARRIAGE 

loo CONDENSERS 10/- 
A muet for your spares box. A well -balanced 

srtmeut of miniature silver mica and ceramic 
s, leu.cr=. 3 -10,1111. PP. List value over £5. 

PM SPEAKERS 
8tamtanl 3 .b na, ex- 
egnipment, top makes, 

Ireri.rntanee guaranteed. 
61 M. 8 in- 11 /- 10ín. 13 Sin' /- 7)(4 , 10X6 /- 
100 RESISTORS : 7jß 

A magnificent assortment. . , t g 1 -' ̀ 

SCR522 : Trrn . ul, r receivers. 
i'., 11. OA clam aircraft 

tyPe. ,100- 140 110; <., b.- r1 
aloes. 25/- ('arr. ,!.. 

COLLARO "CONQUEST" 
111 -FI 4 spd. 10 record Auto. E6/19/.. 
Limited Quantity. 1`-, - 
G73': SIGNAL GENERATOR and wave. 

meter. 100 kc /a, 25 Me /s., crystal 
calihmt.r, precision attennator. 79/- Top make. 00;250 V.A.,. 7 

6 v. VIBRATOR PACKS 
Output 220 v. 60 m.e., 6a 12/6 P a P' 3¡ -. 

TRANSISTORS RED 
O. for 

MI 
`: 

L.F. mud truti.,i. i' ,., F./a kels 419 ea. 14/8 each 
I , dozen,. WHITE SPOT. S.F. and I.F. 1.2.5 
Me!+, 7 - is , e:uh in dozens). 11A103, 113j- ; 
XA104 17 8 . XB104 10j -; GET15 25/ -- 

DIODES General purpose Iamous make. 
9d, 8/- doz. 

DIODES. Equivalent to GE/C44 3/9. 

RECTIFIERS Ire° eeleninm, full 
wave bridge. 12 .milt 

f1 -4 11 ips. 916. (Cart. 11 -). 25 per doz. 250 v. 80 
nr .. 5'- 250 v. 250 a., 9/6; 500 v. 50 ma., 6!6 
88,, v. ILO ma., 9/6 : ',do, v-. 40 ma.. 8 /6: eontaet 
cooled 2.50 v. 50 ma., 7! -; 250 v. 270 ma., 1916: 
250 v. 300 ma. 23/8. 

VALVES ALL 
tARAAMAZINGMONTH6 rL81 VALIIE AT ONLY 7- 

SHORT / SHORT ISI 
EY51 ENDS 5,- woo ENDS 

IS 

4 -SPEED RECORD PLAYERS 
Latest Turntable, together with lightweight Ataar 
Galaxy dual sapphire crystal turnover pick -op 
head. 
Truly amaaing value. ; 101- (. rr. 

a) 
-' 

Pick -op only 19/-. 

FREE TRANSFORMERS 
., I,1, ,.:,, h o anufact,:,,, u,:,,,'h, "1 (r.ir of GET15 
pots tat 1 wau ..ipni. Trallsi<t urn, prim. 50' -, 
we give free the correct lush Pull INPUT AND 
OUTPUT TRANSFORMERS of High tirade cou- 
etnietion and 4 Transistor Amplifier circuit. N ill 
transform your exist h. receiver or amplifier into 
a truly "Mains Vulume' outfit.i 

INFRA RED HEATERS 
At 1m,,1í price. Unrepeatable. 

800x..2 i , , £3 ; I ¡1.n ft. 7 u,,. £3 5 . 

000 ,,!! 1ft.9 í0.m 1.3/10 - E r,,,.., 

PICK -UP CARTRIDGES 
ACOS 226. POWER POINT 18'6. 

STEIG AND REUTER 15 -. SONOTONE 17;6. 

B.S.R. TAPE DECKS £9/10/ - 
PORTABLE RECORD PLAYERS 
Collar. 4 speed auto-changer, 21 watt high g'i 
amplifier. Super two 13 tone ease. 13 Gns. 

VALVES 
10%, DISCOUNT SPECIAL 

TO PURCHASERS 
of any SIX VALVES marked in black 
in donna). Post : 1 valve, 6d. ; 2.11, 

BY RETURN 
GUARANTEED 3 MONTHS 

ENQUIRIES INVITED Q 

OF POST_ 
FREE TRANSIT INSURANCE. All valves are new 
or of fully guaranteed ex-Government or ex- equip. 
merit origin. Satisfaction or Money Rack (luaran- 
tee on goods if returned unused within 14 days. 

OFFER 

type (15% 
1/ -- TRADE 

OZ4 5/6 
IASGT 6/- 
IA7GT 12íg 
1Ú50T 104 
1D5 9/6 
IHSGT 9/9 
51.4 3/9 
1N5GT 9/9 
IRIS 7/- 
164 9/- 
18S 6/6 
1T4 5/- 
2D21 4/6 
3A4 6/- 
3A5 9/6 
3Q50T 8/9 
354 71- 
3V4 7/9 
5840 9/6 
51746 5/9 
5V4G 10/6 
5Y30 6/- 

5240 
T 

9/- 
524GT 11 /- 
6A7 9/6 
6A80 8/6 
6A8GT 9/- 
6AB8 8/6 
6A07 4/6 
(TAGS 4 /6686 
OAKS 6/6 
GALS 4 /- 
6AY5 4/9 
SAYS 3/9 
6AT6 718 
6A116 9/8 
6B7 6/9 

605(: 816 
6BA6 6/6 
6BE6 6/6 
6BG6G 12 /6 
6B116 7/9 
6BT6 6/6 
6BW6 719 
8BW 7 6/6 
6816 6/9 
6C4 3/6 
605 5/6 
6C6 418 
6C9 9/9 
OC10 819 
6CD6G 18/6 
6CH6 9/3 
6D1 9d. 
8D2 4/- 
lí03 9/6 
IDO 418 
6F1 5/9 
ßF60 6/6 

8F12 4/- 
6F18 5/9,61017 
6F14 9/6%6837 
8913 8/658K7 
6F18 8/9I6SL70T 
6F19 716 
úF33 6/ -Ies87 

81_.6U4GT 
gJ5 4 í3.6V60 
6750 216 
ß3.(1T SlO 
62G 6 /1- ,6X5GT 
627 7/6,7A7 
6170 5/- 

SJ7GT 718 
8K60T 6/9 
6E70 2/8 
6K7GT 513 
61180 6/- 
6K8GT 9/6 
61125 7/6 
ßL1 13/6 
616 9/9 
65.60 7/6 
6L7M 8/- 
6L18 9/610(Tß 
6L19 11/6 
ß5.D3 8/910F1 
6LD12 7/9 
8LD2O 8/6 
6P15 8/3 
8P45 9/- 
8P28 9/- 
6070 7/610P14 
8Q7GT 9/8 
68A7 6/- 

6207 5/- 
419 
5/6 
5/- 
6/9 

6SN7GT 4/9 
8/6 

10/6 
5/9 

OV6GT 6/6 
6X4 8/- 
OXSG 5!- 

8/8 
11 /6 

7B5 124 

7B8 81- 
7E7 7/6 
7B8 12/- 
765 7/6 
7C6 7/6 
7H7 7/6 
7K7 8/- 
787 9/6 
7Y4 7/8 
7Z4 7/6 
1001 9/- 

12/6 
10C14 9/3 

10/- 
10F9 10/6 
l0í.14 91- 
1OLD3 8/8 
SOLD12 9/- 
10P13 12 /- 

12/- 
10P18 8/3 
12A6 5/6 

1 SAT7 6/- 
12AIí7 8/9 
I.2AX7 7/8 
12BA6 8/- 
12BE6 9/- 
I2BH7 9/6 
1ßC8 818 
12E1 12/6 
12J50T 3/9 
12K70T 8/ -53KÚ 
12K80T12/- 
l'2Q7GT 6/- 
128(17 6/- 
12827 6/8;77 
1225K7 8/- 

124N7GT 816 
1487 13/6 
19AQ5 7/6 
1911460 161- 
20D1 916 
20F2 9/6 
20L1 12/6 
20P1 11!6 
20P3 1216 
20P5 16/- 
25A6G 81- 
25L60 8/- 
25L6CIT 9/- 
25Y5G 9/-113S 
25E411 7/6 
27815 16/- 
SOLI 7/9 
30E5 7/6 
30FL1 916 
SOLI 7/9 
30P4 12/6177 
30Pí2 11/6 

30PL1 13/6 
35L6GT 0/6 
35W4 0/9 
35Z4(:T 6/- 
35Z5UT 816 
42 - 716 
311('6 10/6 
50C1160 161- 
50L8GT 9/8 

10/ 
54X17 8/6 
ß18T 11/- 
618PT 15. - 

418 
78 6/- 

80 6/6 
83 9/6 
90AV 4¡0 
185BT 16/- 
323A 151- 
723A 35/- 
80YUSA 6/- 
808 15 /- 
813 55/- 
2050 8/6 
5763 10 /- 
7193 2/- 
AZ31. 9/- 

8/6 
BO 4/9 
CBL31 24/4 
CCH35 7/- 
CL33 13 /- 
CY31 11f- 
D63 116 

4/- 
D152 6/6 

D100 26 /- 
DAC32 9/9 
DAIS)! 8/8 
DAF96 818 
DF33 9/9 
DF91 613 
DF98 8 3 ( 
DE63 7/6 
D877 7/6 
DE 91 7l- 
DK94 8/6 
DK9Iii 6/6 
DL35 10/8 

DL82 17/6 
DL92 71- 
DL94 7/9 
DL96 8/8 
EA50 9d. 
EABC80 7/8 
EAC91 516 
EAF42 86 
EB34 18 
EB43 7. 
EB91 4 
EBC3 9 - 
EBC33 5' 
EBC41 8 9 

EBC81 11, 
EBF80 8 6 
EBF89 8/8 
EBL31 16 /- 
EC52 3/9 
ED90 3.16 

E091 4/6 
ECC31 9/6 

ECC33 7/6 
ECC34 9/- 
ECC35 60) 
ECC81 6/9 
ECC82 6/6 
ECC83 71- 
ECCe4 8/9 
ECCO/i 8/3 
EW91 338 
ECM 3016 
ECF82 10 /6 
ECH43 8/9 
ECHOS 8/3 
RCLAO 9/6 
BULK? 11/- 

EF36 2/6 
EF37 6/0 
EF39 416 
EF40 18/6 
EF41 8/9 
EP4O 7/6 
EF50 -NR1 /6 
EF50 RED 

2/- 
EF50 USA 

2/6 
EF54 3/6 
EF30 5/6 
EF85 7/- 
EF86 11/- 
EF89 8/6 
EF91 3/9 
EF92 4/9 
EF95 6/6 
EI, ;I2 4/- 
EL33 9/- 
EL38 12/6 

EL42 9/6 
EL84 8/3 
EL85 11/- 
EL91 4/9 
EL9S 9/6 
E1í'34 8/6 
EMU 9/S 
EM81 918 
EM84 10 /6 
EM85 30/6 
EN'fl 1gí - 
EY:1I 
SMALL 9/- 

EYeß 8/9 

EZ35 6/6 
EZ40 7f- 
EZ41 81- 
EZ80 6/9 
EZ81 7/8 
GT1C 71- 
GM 8/6 
0Z34 12(6 
GZ37 1016 
HABC80 9!6 
HL41DD9 /6 
HVB2 6/6 
KT32 . 01- 
HT33C 6/- 
HT38 9h 
HT44 9.e 
HT46 8/6 
KT61 9/- 
KT66 15 /- 
KTW61 5/8 
KTW63 5/6 
HTZO3 5/- 

LESSO 8/6 
L'í.319 79 
M1.114 8,- 
N37 11'- 
N78 15/- 
N108 111- 
NI/i2 10.8 
P41 4/5. 
161 2/3 
PABC'80 9/6 
PCC84 7'9 
PWA5 916 
187089 14/- 
FCF80 7/9 
PCF82 9/9 

PCL82 10/- U24 7!6 
PCL83 11/6II25 1ßi - 
PCL84 12/6'í1S6 12(- 
PEN25 5/- U33 11/- 
PEN45 7!6 U35 8/6 
PEN46 5/ -1337 86/8 
PEN383 9 / -IU43 9/6 
PL38 9 / -1SO 616 
PL36 13 /6;US2 8/3 
PL38 14/8,U76 61- 
PL81 10/6078 8/- 
PL82 7/9IU191 9/8 
PL83 8/ -' 15281 8/6 
PX25 918111283 22/7 
pYgl 8/6X301 916 

FY32 0615)329 12/6 
11403 9/6 

PY80 7/- ,17404 9/6 
FY81 7/- UABC80 
PY82 7/61 9/- 
PY83 8 /6j UAF42 9/- 
PZ80 88 11B41 8/- 
818 12 B Ú8C81 12 /- 
R19 12 6 U 8E80 8/6 
R52 11 - UB89 9/3 
8P6 4 - UCC85 819 
1241 2 6 CCF80 
8pß1 2 g' 
AÚ2.5 12 6 

170114E 9- 
l'CRol 9 

AÚ2151!44 ß CULOS 12 -- 

141 g,CCLA3 13 8,7,83 
T113Ú0 12 g í'F41 88.69 

IIF42 
1514 8 IJF80 9 6 
U18 9 - UFOS 9,6 
1128 8:8 1;F86 18; - 

UFOS 8 6 
UL41 

1° 
7 

8 

8 
UL44 

q 6 
Ú1d34 8 6 3 
trues 9'G 
IMO 9/6 
U137 9/6 
UU8 164 
VUS 7/- 
UY41. 6/6 
ÚY85 7!3 
VR150 /30 

7r- 
W17 5: 3 

W6l 9 9 

W76 O 11 

W77 4 9 

W81 :. 3 

X61 Of :1 6 

X63 s ti 

X66 :1 
X66 11 
X76M 9,6 
X78 14,8 
X79 1418 
Y83 8. 
7.14 9 8 

51_ 

Z88 7i8 
Z77 4/- 
Z132 54 
Z719 5 8 

Post : 2 lbs. 1/6, 4 lbs. 2/ -, 7 lbs. 2/9, 15 lbs. 3/6. No C O.D. ALL ITEMS LESS 5% & POST FREE IN DOZENS. 
(Callers always welcome.) LIST OF 1,000 SNIPS, 6d. 

P.O. 
TECHNICAL TRADING CO. 350 -352, FRATT N BO X 

AD, ( PORTSMOUTH. 
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UNIVERSAL AVOMETER MODEL D 
Just released by the Air Ministry, these famous AC /DC Test 
Meters are a " snip " for anyone requiring a First Grade 
General Purpose Instrument. Normal Avometer size, 71ín. x 
61ín. x 311n.. with carrying strap, indication being given on a 
5in. Mirror Scale. Thoroughly overhauled and complete with 
batteries and instructions. Provides 34 ranges of current. 
voltage and resistance, as follows : 
D.C. Voltage A.C. Voltage D.C. Current A.C. Current 

150 mv. 7.5 v. 15 ma. 75 ma. 
300 mv. 15 v. 30 ma. 150 ma. 

1.5 v. 75 v. 150 ma. 750 ma. 
3 v. 150 v. 300 ma. 1.5 amp. 

15 v. 300 v. 1.5 amp. 7.5 amps. 
30 v. 600 v. 3 amps. 15 amps. 

150 v. 750 v. 15 amps. 
300 v. 1,500 v. 30 amps. Resistance 
750 v. 1,000 ohms 

1,500 v. 10.000 ohms. 
ONLY £8.19.8 (Carriage 3/6d). 

COMMUNICATIONS RECEIVER R1155 
The famous Bomber Command receiver known the world over to 
be supreme in its class. Covers 5 wave ranges 18.5 to 7.5 Me /s. 
7.5 to 3 Mc's, 1,500 to 600 kc /s. 500 to 200 kc /s. and 200 to 75 kc /s. 
and is easily and simply adapted for normal mains use. Full 
details being supplied. All sets thoroughly tested and in perfect 
working order before dispatch. and on demonstration to callers. 
Fitted latest type super slow- motion tuning assembly. Have 
had some use but In excellent condition. ONLY £7.19.8. 
A.C. MAINS POWER PACK OUTPUT STAGE, in black 
crackle case to match. enabling it to be operated immediately. 
by just plugging in. without any modification. With built -in 
Btn. speaker. £8.10.0 DEDUCT 10/- IF PURCHASING 
RECEIVER AND POWER PACK TOGETHER. 
Send S.A.E. for illustrated leaflet. or 1/3 for 14 -page booklet 
which gives technical information. circuits, etc.. and is supplied 
free with each receiver. Add carriage 10/6 for Receiver. 5/- for 
Power Unit. 
25,000 OHMS PER VOLT TEST METER. Made by TRIP- 
LETT. the famous American meter manufacturers. Full bench 
size 7 Dn. x 81 in. x 61in., and incorporates a unique tilting Bake- 
lite container size filin. x 31in., which has 2 meters, a 25,000 ohms 
per volt moving coil for D.C. Measurements. and a First Grade 
moving iron for A.C. Reads Resistances up to 40 Meg ohms, 
A.C. and D.C. volts to 1,000 D.C. Current to 250 mA., and also 
has 0-50 Microamps range. Facilities for measuring Condenser 
Capacity and Audio Output. Completely portable, with pro- 
tective face cover. Complete with Test Leads, Instruction 
Book, and Batteries. Ex- Ministry of Supply. New Condition 
.and thoroughly checked and overhauled. ONLY £10.10.0. 
(Post, etc., 3B). 

. RECEIVER R107. A further purchase since our "sell out" 
last year. 9 valves, 3 wavebands. covering 1.2 -17.0 Mc /s (18 -250 
metres), incorporating built -in speaker and power packs for 
100-250 volts A.C. and 12 volts D.C. Size 24in. x 13in. x 17in. 
Complete. ready to switch on. thoroughly tested and checked 
before despatch. IN NEW CONDITION. ONLY £13.10 (carr. 
23/ -). 

RCA Sin. P.M. SPEAKER, in heavy black crackled metal 
case. Can be used as normal 3 ohms extension. Size 111ín. x 
1011n. x bin. NEW IN MAKER'S CARTONS. ONLY 45/- (post 3/6). 
"Q FIVER" COMMAND RECEIVER. The famous American 
BC453. covering 190 -550 kc /s, I.F.s being 85 kc /s. Complete with 
all 6 valves and circuit. NEW IN MAKER'S CARTONS. ONLY 
89/8 (post 3/6). 
R1155 SUPER SLOW -MOTION TUNING ASSEMBLY. As 
used on all late model 1155s. Easily fitted to "A" sets. etc. 
BRAND NEW. ONLY 12/8. 
EHT TRANSFORMERS. 5.5 kV (Rect.) with 2 v. 1 a.. 78/8. 
7 kV. (Rect.) with 2 v. 1 a.. 89,8. 2.5 kV. (Rect.) with 2 -0-2 v. 
1.1 a., 2-0-2 v.2 a. (for VCR97 tube, etc.). 47/8 (postage 2'- per 
trams.). 
POCKET VOLTMETERS. Read 0-15 volts and 0 -300 volts A.C. 
or D.C. BRAND NEW and UNUSED. ONLY 18/8. 
CRYSTALS. British Standards 2 -pits 500 kc /s, 15 / -. Miniature 
200 kc /s, 10/ -. 
MAINS ISOLATING TRANSFORMER. Manufactured by 
Vortexion. Fully shrouded. Will provide true 1:1 ratio from 
nominal 230 v. Primary. Rated at 100 watts. BRAND NEW. 
ONLY 22/6. (Post 2/6). 
SPRAGUE CONDENSERS. Metal cased, wire ends. New .01 
mfd. 1.000 volt, and .1 mfd. 500 volt, 7/8 per dozen. Special quotes 
for quantities. 

HARRIS ELECTRONICS 
(LONDON) LTD. 

138 Gray's Inn Road, London, W.C.I. 
(Phone TERminus 7937) 

Please include carriage costs on All items. 
(Open until 1 p.m. Saturdays. We are 2 mitts. from High Holborn 
(Chancery Lane Station) and 5 mins. by bus from King's Cross.) 

February, 1960 

RADIO and TELEVISION 
SERVICING ELECTRONICS 

EXAMINATION COURSES FOR:- 
C. & G. Radio C. & G. Radio 

Servicing Certificate Amateurs' Exam. 
(R .T. E. B.) (Amateurs' Transmitting 

Licence) 
British Institution of Radio Engrs., etc. 

C. & G. Telecom Technicians. 
Whether you plan to have your own business, 
to become an electronics engineer or to take 
up a career in industry, an I.C.S. Course will 
help you to success. You learn at home in 
your own time, under expert tuition. Moderate 
fees include all books. 

LEARN -AS-YOU-BUILD 
Practical Radio Course 

A basic course in radio, electronic and electrical theory 
backed by thorough practical training. You build a 4 -valva 
T.R.F. and a 5 -valve superhet radio receiver, signal gener- 
ator and multi -tester. 
Other Learn -as- you -Build radio courses are available 

MULTI -TESTER 
(Sensitivity 1,000 
ohms per volt) 

5 -VALVE 
SUPERHET RECEIVER 

RF /AF SIGNAL GENERATOR 

Post this Coupon TODAY/ 
careers in Radio, etc., and full 

for FREE book on 
details of I.C.S. Courses. 

INTERNATIONAL CORRESPONDENCE 
I SCHOOLS 

1 

(Dept. 17IJ), Intertext House, Parkgate Road. 
London, S.W.! I. 

Name Age 
1 (Block Letters please) 

IAddress 
I 

1 Occupation 2 -60 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 
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The Editor does not necessarily agree with 

Whilst we ore 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 UNDER- 
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. If a 
postal reply is required a stamped and addressed envelope 
must be enclosed with the coupon from page iii of cover. 

Admiralty W/T Station 
S.IR, -My attention has been drawn to a report 

'`in PRACTICAL WIRELESS for November. 1959, 
on the recently inaugurated Admiralty Wireless 
station at Inskip, near Preston. 

The report in your. section " Round the World 
of Wireless " . on page 345 is not quite factual. 
The paragraph states that " the supply and instal - 
latiop of the transmitting equipment for the new 
Admiralty W/T station at Insktp, near Preston, 
Lancs. has recently been completed by Marconi's 
Wireless Telegraph Co. Ltd." Whilst it is true 
that Marconi. was the major contractor and co- 
ordipated the efforts of the various sub - 
contractors, it is of interest to note that Standard 
Telephones and Cables Limited supplied and 
installed eight short-wave transmitters' rated at 
40kW peak envelope power and two long wave 
transmitters rated at 10kW and 5kW respectively. 
In addition, we supplied several drive units. -J. 
READ (Publicity Manager, Standard Telephones 
and Cables Limited). 

Variometers 
SIR, -Mr. Barringer's letter from Glasgow re 

variometers is interesting and no doubt he 
wonders at the small parts now used in radio. 
I started in 1910 and still potter , with radio, 
though with wavelengths of a few centimetres. 
The variometer was very efficient and required no 
tuning condenser across it. 

The reason for miniature parts today is the 
cost of materials and the great drive to make 
things small and not so bulky. Before the 
First World War, our tuning coils were wound on 
cardboard tubes, four and five inches in diameter, 

`dipped in hot candle wax for insulation. One 
of mine was six feet long. 

Wavelengths in those days were two thousand 
meters, and the stations were Cleethorpes. Nauen 
in Germany, and the Eiffel Tower, if I remember 
rightly. 

Only spark transmissions were on the air. We 
made condensers from 21b, jam jars, lined with 
tinfoil, inside and out, and we used a moving iron 
band, like the wire recorder for rectifying signals. 
Old ignition coils made fine sparks for sending 
and could be heard all over the world. Crystals 
with cat's whiskers came in later. Mostly silicon 

opinions expressed by his correspondents. 

set in Wood's metal. When valves came in, about 
1924, we used to buy variable condensers in 
parts and build them up to the capacity we 
wanted; They were large affairs with big dials 
and even light bulbs to show the readings at 
night. The only valves at first were Dutch, just 
a filament, grid and plate, four pin. They cost 
5s. each and you had to try out several to find 
the one best suited to your circuit. Some valves 
were " soft" and some " hard." 

Strict attention was paid to wiring -up sets. 
Leads were of stiff tinned copper wire. No atten- 
tion was paid to their length as wavelengths in 
1924 were long. Mr. Barringer should try his 
hand at making a variometer, they are good, 
cheap to make, require no condenser for tuning. 
-R. K. LLOYD (Karubue, Central Africa). 

Modulation Indicator 
QTR,-Below is a circuit for a simple modulation 

indicator which I have used at my station 
for several years, and which may be of interest 
to readers. I have no idea of the origin of this 
circuit; it was suggested by a friend of mine 

Ct 
SOpF 

PF 1 

coupling o 
Transmitter 
feeders 

Circuit of the indicator. 

some years ago, when I contemplated building 
such a unit. It could be built into the existing 
rig, or as a separate unit. 

The circuit incorporates a 6E5 magic eye, or 
any other similar tube as the indicator. High 
tension and heater supplies are obtained from 
any convenient source. 

R.F. coupling is effected by wrapping a length 
of " hook up " wire several times around the 
feeders from the transmitter, and connecting to 
the grid of the 6E5 indicator tube through a 50pF 
mica condenser. It may be found that enough 
coupling is obtained by placing this wire near the 
final tank coil. 
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The method of adjustment is as follows: apply 
heater and H.T. voltage to the tube. Adjust 
R3 until the eye just closes. Now, line up trans- 
mitter without modulation applied, and adjust 
R.F. coupling from transmitter, until eye opens 
to 45 deg. 

If the transmitter is now modulated, the " eye " 
will close at 80 per cent. modulation. It should 
be noted that readjustment of the R.F. coupling 
to the unit will be necessary when changing bands. -D. W. Shtirm (Greenock). 

Radio Club 
SIR, -I am almost seventeen and have just 

started a Radio Club in the school which I 
attend. We have a small room at our disposal 
and £10 in the " kitty." I should like to know 
how to spend the money and what equipment to 
buy. I should like also to hear how other small 
clubs are run. 

We have two experienced radio operators run- 
ning the club and the members' knowledge of 
radio is not very great. Can anyone tender any 
advice ? -J. M. REES (New House, The School, 
(Monmouth). 

Electronic Organ Data Wanted 
SIR, -There are one or two electronic organs 

on the market with 2ft stops, but which, 
in fact, do not generate higher than 4ft. I believe 
this effect is obtained by some form of filter or 
network, included between the generators and the 
amplifier. I have been unable to find any circuit 
or other data on this point, either in any of the 
many books on the subject, or at the Patent 
Office, and I wonder whether any readers who 
are interested in this subject may be able to offer 
any assistance in obtaining this 2ft effect. I 
believe in America that there is one instrument 
which has a lft. stop, obtained from a generated 
8ft. -R. PENNANT (N.W.). 

Transistors v. Valves 
CIR, -To those who have experimented with 7 both there can be no doubt as to the 
advantages of transistors. The real reason why 
transistors are not becoming popular is because 
the components required to go with them are not 
available. 

Over 80 per cent. of transistor components 
available are made to go on the printed circuit 
board, thus dictating to the constructor what he 
shall build. Let us have some components with 
decent terminations and not short spills and then 
transistors will come into their own. -P. E. 
ADDIS (Minehead). 

SIR, -I agree most heartily with Mr. B. 
Wallace. My interest in transistors has 

nothing whatever to do with matchbox, or port- 
able, radios and lies in quality of reception with 
the absence of background noise. I disagree 
entirely with your November editorial. I have no 
knowledge of radio other than that picked up in 
relation to transistors during the last four 
years. I've put together almost as many circuits 
as those you have published and have damaged 
possibly six transistors in that time. I have never 

yet damaged an 0070 or an 0071 though on 
one occasion I damaged a pair of 0072's in 
" push- pull," cost to buy 0070 -8s. 6d.; 0072- 
12s. 6d.- hardly expensive. -B. A. (Birmingham, 
13). 

[We think that B. A. has been lucky in not 
damaging more tránsistors and would remind him 
that the sum of 8s. 6d. is much more than a great 
many constructors can afford to pay for a care- 
less mistake. -ED.] 

Selectivity 

SIR. 
-In the past issues of PRACTICAL WIRELESS 

there has been a circuit of a M.W. Signal 
Booster, notes on medium wave aerials, and notes 
on improving selectivity by coupling the aerial 
to the receiver. The best improvement I have 
found is an aerial tuning unit (see diagram). The 
main coil is about 25 turns of 26 s.w.g. on tin. 

To Aerial 
socket on 
Receiver 

1 

.0005./F 

.0005 HF 

To Earth on 
Receiver 

Circuit of the aerial tuning unit. 

former with a link winding of five turns. The con- 
densers are 0.0005µF as used in crystal sets, etc. 
The coil will cover 180 -300m but by adding turns 
in the link winding and the main coil, by switch- 
ing; there is no reason why stations up to 2,000m 
could not be covered and by changing con -. 
densers and coil again short waves could be covered.-M. REYNOLDS (Nailsea). 

Information Required 

SIR, 
-Can any reader supply information on 

the Bendix receiver BC624 (SCR522). There 
are a large number of the units available for sale 
and I should like some help as V.H.F. is rather 
tricky for a novice. -J. R. HARVEY (108, Fern 
Lane, Reston, Middlesex). 

Correspondents Wanted 

SIR, 
-I am 14 years old and I am interested 

in radio construction. I would like to cor- 
respond with others of around my age. I have 
been reading PRACTICAL WIRELESS for over a 
year now. -J. WILKINSON (12 Church Road, 
Walkden, Near Manchester, Lancashire). 

SIR, -I am 14 years old, and very interested in 
radio. I would like correspondents of my 

own age. -J. Ç. PLUNKETT-COLE (Kennicott 
House, Ashburton Road, Totnes, S. Devon). 
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Brand new, individually 
checked and guaranteed 

VALVES 
AC/DD 2/6 
AC/P 4/6 
AC/PI 2/6 
AC5PENDD 

4/- 
AC6/PEN5/- 
AC/SP3 4/6 
AL60 2/6 
AR6 2/6 
AR8 5/- 
ARDD5 2/- 
ARP3 3/- 
ARP4 3/6 
ARPI2 2/9 
ARP24 3/6 
ARP3I 5/6 
AV4 5/- 
SRP34 4/6 
STP4 2/9 
ATP7 5/6 
AUI S/- 
AW3 4/- 
BL63 6/- 
BT45 40/- 
BT9D 40/- 
D41 3/3 
D42 4/- 
D77 4/3 
DA30 12/6 
DD41 4/6 
DET5 15/- 
DET18 30/- 
DET19 2/6 
DET20 2/6 

DH76 4/9 
E1323 25/- 
EA50 1/6 
EAC9I 4/6 
EB34 1/6 
EBC33 6/- 
EC52 3/- 
EC54 3/6 
ECC32 4/- 
ECC81 6/6 
ECC82 6/9 
ECC83 7/- 
ECC84 7/9 
ECC9I 4/- 
ECL80 9/6 
EF22 7/3 
EF32 5/- 
EF36 3/6 
EF39 4/6 
EF50 2/6 
EF52 S/- 
EF54 3/6 
EF55 6/- 
EF70 4/- 
EF80 6/9 
EF85 6/IO 
EF89 8/9 
EF9I 4/IO 
EF92 5/- 
EL32 3/9 
EL35 9/- 
EL4I 8/3 
EL84 8/3 
EL91 7/6 

AND MANY OTH 
below 10 / -, P P. & I 

EM4 -4/- 
EY91 3/6 
EZ40 7/- 
EZ80 7/6 
FW4/500 6/6 
H30 S/- 
H63 3/6 
HP4101 6/- 
KBC32 5/- 
KF35 5/- 
KT2 4/- 
KT3I 8/- 
KT33C 7/- 
KT44 9/- 
KT241 9/- 
KTW63 6/6 
L30 41- 
MI-14 3/6 
ML4 4/- 
ML6 6/- 
MC/PEN 6/- 
MC/PENB6/- 
MS/PEN/T 

6/- 
N34 8/- 
NR15A 3/- 
MT37 
(4033A) 10/- 
OD3 5/- 
OZ4 5/- 
OZ4A 5/- 
1'61 4/6 
PCC84 8/- 
PCC85 8/- 

PEN25 4/6 U18 6/- 3E29 6L6GA 6/6 15E 8/- 956 2 - 
PEN46 5/6 U19 7/- (8298) 60/- 6L34 4/6 1512 7/6 1619 5'- 
PEN65 6/6 U27 8/- 3Q5GT 9J- 6N7GT 7/- 30 5/- 954 2 - 
PEN141 4/- UL84 8;6 4A1 4/6 6Q7G 6/3 35T 30/- 1625 6'- 
PEN220A 3/- UU4 4/6 4D1 2/6 6R7G 1/6 35Z3GT 7/- 1626 3/6 
PEN I340 6/- UY85 7¡- 5U4G 5/- 6SC7G 5/6 39/44 6/- 1629 4,!6 
PENDD/ V2D338 8/- 5V4 7(- 6SC7GT 6/- 53A 3/- 4242A 6/- 

1360 9/6 VP23 3/6 5Y3GT 6/9 6SG7 5/- 58 6/- 7193 1/9 
PL8I 1I/-. VR78 4/- 5Z3 8/6 6SH7 5/- 59 6/- 7475 5/- 
PL82 8/- VR99 8/- 5Z4G 8/- 6517 6/9 71A 4/6 8010AR 22/6 
PL83 9/- VRI05/30 6A6 5/- 6SJ7G 6/6 77 6/- 8013A 10 - 
PM4DX 3/- 7/6 6AB7 5/- 6SK7 5/6 80 6/3 8020 6!- 
PT25H 7/6 VRI50/30 6AC7 4/3 6SL7GT 6/9 82 8j- 9001 5;'- 
PY82 8/- 4/3 6AG5 4/6 6SN7GT 4/6 83 9/6 9003 5;6 
QP2I 6/- VR150/306/- 6AG7 8/- 6507 6/6 83V 12/- 9004 4:'- 
QP25 5/3 VSIIO 4/- 6AK6 7/6 65R7 6/6 84 12/6 9006 4;- 
QS75/20 6/9 VT25 8/6 6AK7 8/- 6557 51- 89 6/- Cathode 
QS95/10 6/9 VUIII 3!- 6AM5 5/- 6V6G 5/6 210LF 3/- Ray Tubes 
QS108/45 VU120 3/3 6AM6 6/3 6V6GT 6/- 2IOVPT 38P1 251- 

6/9 VUI33A 3/- 6BG4 4/6 6X5G 5/6 7 pin 2,6 5CPI 42.6 
QS150/15 W31 7/- 688 5/6 6X5GT 6/6 217C 17/6 5FP7 45'- 

6/9 W42 7/- 6B8G 2/6 7SAZ 6/9 220VSG 3/- PG7j5 IS'- 
RIO 12/6 Y63 5/- 6C4 4/- 8D2 2/6 446A I4/- VCR5I719,'- 
REL2I 25/- Y66 8/- 6C5 6/- 8V08 5/- 41613 14/- VCRX2S8 
RGI-240a Z31 6/- 6C6G 4/6 9D2 3/- 705A 17/6 (with scan- 

17/6 A3 3/6 6C8G 5/- 2A6 2/- 715B 97/6 ning cod) 
RG3-250 ASGT S/- 6F6 7/- 2AH7 7/- 717A 8/6 

17/6 CSGT 7/6 6F8H 6/6 2A17 6/6 801 6/- SBPI 35'- 
RG4-1250 D8GT 6/- 6F12 4/6 2AU7 6/9 803 22/6 Special 

9/- E7GT 7/6 6G6G 3/- 2AX7 7/- 805 30/- Valves 
RK34 2/6 L4 3/9 61-I6M 2/3 2CB 7/6 807AMER 2)31 45'- 
RL37 3/6 LD5 3/6 6H6GT 1/9 2E1 22/6 5/3 3A/1481 45'- 
5P2 4/- R5 6/9 6HA7 4/3 2H6 2/6 807BR 3/9 3J/170/E E35 
SP4B 7/6 S5 6/- 6J5 3/6 2J5GT 3/6 813 70/- 3); 192/E 
SPI3C 4/6 T4 4/- 6)6 4/3 2SC7 4/6 815 80/- E37.10 
SP2I 4/- 2A3 8/- 6K6GT 6/6 25G7 6/6 816 30/- 723AB 52/6 
SP4I 2/6 2A6 7/- 6K7G 2/3 2SH7 4/9 829A 30J- 726N 27'6 
SP61 2/6 2C34 2/6 6K7GT 5/3 2517 6/- 833A E14 ACT25 40'- 
SU2150A4/9 2DA4 4/- 6K8G 6/6 2SK7 5/- 843 7/6 CV691 60'- 
T41 I9/- 2X2 4/- 6L5G 6/- 2SL7 7/- 866A 10/- KR3 451- 
TP25 IS/- 3A4 6/- 6L6 9/- 2SR7 6/- 827A 35/- VX7I IC 151- 
TTII 3/- 3834 3/- 6L6G 6/6 5D2 6/- 930 8/- WL417A15'- 

ERS IN STOCK, INCLUDING CATHODE RAY TUBES AND SPECIAL VALVES. A I U.K. Orders 
/- ; over 10/-, 1/6 ; ¡Orders over E2 P. & P. free. C.O.D. 2/- extra. Overseas Postage extra at cost. 

Brand new original spare parts 
for AR88 Receivers. 
Tuning Mechanism (gear), L2/10/ -, 
post free. 
Please write your other requirements. 
Low Resistance Headphones, brand 
new, type CLR, 5/ -. Balanced Armature, 
7/6. P. & P. II -. 
Microphone Transformers. Balanced 
input 30 or 250 ohms. U.S.A. manu- 
facture 7/6. P. & P. 1/6. 
813 Ceramic Valveholders, 3/- each. 
P. & P. 116. 
Vacuum Condenser 32,000 V. 50 pF 
15 / -. Post free. 
Modulation Transformers (U.S.A. 
Collins), primary imp. 6,000 ohms. 
C.T., secondary 6,000 ohms, 20 W., 9/6 
each. Post free. 
Carbon Inset Microphone, G.P.O. 
Type 2/6. P. & P. 1/-. 
Telescopic Aerial Masts. 7 sections, 
total 11 yards. Immediate erection. 
1E4/101- each or E8 per pair. Post free. 
Light Headgear Assembly. Ideal for 
mobile use. Headphones 600 ohms 
carbon microphone, 18 / -. P. & P. 3/, 
Signal Generator Type TS. I4 /AP. 
3,200 -3,370 me /s. Fully guaranteed. E85. 
Rotary Transformer. 171 W 12v 
input, 1,600 v 100 mA output, 30' -. 
P. & P. 7 6. 
R109 Receiver. Covering 2 -8 me /s 6 v. 
D.C. New and Tested, L4/5/ -. Carriage 
paid. 
RIO9A Receiver. Covering 2 -12 me /s 
6 v. D.C. New and Tested, E5/5 / -. 
Carriage paid. 
Variometers for W/S No. 19. Fully 
tested and working, 12/6. P. & P. 2/6. 
Block Condensers. 0.1 mfd. 12,000 v., 
D.C. test, I2 /- ; 0.0044 mfd., 20,000 v. 
D.C. test. 8/- ; 0.5 mfd., 8.000 v., D.C. 
test, 8/- ; 7.5 mfd. 400 v D.C. test, 3/ -, 

Electrolytic Can Type. 250 mfd., 
12 v. D.C. VKG, 2/6 ; 150 mfd. 25 v. 
D.C. VKG, 2/6 ; 8 +8 mfd. (block) 
450 v. D.C. VKG, 3/6, 

URGENTLY WANTED 
SPEECH AMPLIFIERS 
BC 614 E or H [17 -10 -0 

or JUNCTION BOXES 
J.B.70 610 -0 -0 

Filament Transformers. Primary 
0- 190 -210- 230 -250 v., 50 C. Sec. 12.5 v. 
C.T. at 10 amps. ; 2 2.5 v. C.T. at 10 amps. ; 

3 10.5 v. C.T. at II amps., 4,000 v. 
insulation. Price £2.19.0. P. & P. 5/ -. 
Primary 0- 190 -210- 230 -250 v., 50 C. 
Sec. I 10 v. C.T. at 4.5 amps. ; 2 10 v. 
C.T. at 4.5 amps, 4,000 v. insulation. 
£1.16.0. P. & P. 5/ -. Primary 230 v. 
50/60 t 67 v. amps. Sec. I 6.3 v. I-6 
amps. ; 2 6.3 v. C.T. 3 amps. ; 3 6.3 v. 
C.T. 3 amps. ; 3 6.3 v. C.T. 3 amps. ; 

4 6.3 v. C.T. 3 amps. E1.12.0. P. & P. 5/ -. 
Driver Transformers. Primary 500 
ohms imp. Sec. to match two 805 in 
push pull. £I.7.6. P. & P. 5/ -. 
Transformers. Relay supply. Primary 
230 v. Sec. 0- 27 -28 -31 v. at 0.5 amps. 
15 / -, P. & P. 5/ -. 

P. C. RADIO LTD. 
170 GOLDHAWK RD., W.12 

SHEpherds Bush 4946 

I.F. TRANSFORMERS 4-5 mc's, 
American Made in black crackle finish 
housing, 6/ -, P. & P. I / -. 
SCR.522. Receivers (BC624), 100 -156 
me /s, including all valves, 25/ -. P. & P. 5/ -. 
SCR.S22. Transmitter (BC624) including 
all valves 226. P. & P. 5 -. 
Vibrator Unit. 12 v. /160 v. 35 m/A 
Exceedingly well filtered and smoothed, 
excellent for car radios. New, including 
one 6X5G valve and vibrator, 17/6. P. & P. 

Famous U.S.A. Field Telephones 
in canvas or leather case, type FEB, E9 
per pair. Post free. 
Marconi Signal Generator. TFI44G; 
85 kc /s, 25 Mc /s. Made up to new stan- 
dard, £70, delivered free 
Complete Set of Strong Aerial' Rods 
(American). Screw -in type MP49, 50. 41, 
52, 53, total length 15ft. IOin., top 
diameter 0.615in., bottom diameter 
0.185in., together with matched aerial 
base. MP37 with ceramic insulator, ideal 
for car or roof insulation, E2/10/ -, post free 
AR88D and L.F. Receivers, completely 
overhauled and tuned, £60 and E57/10/- 
respectively. Completely rebuilt with 
P.V.C. wiring, E85. 

HRO Mains power pack, input 115/250 
v. A.C. ; output 250 v..75 mA. and 6.3 v. 
3.5 amps. E3, inc. carr. 
Non Inductive Carbon Resistance. 
8002 about 30 watt I in. dia. IOin. long, 
7/6. P. & P. 1/6. 

Avominors. Leather case. With leads, 
fully tested and guaranteed. With 
batteries. A.C.'D.C. volt range to 500 v, 
£4,19.6. 
As above but to 1,000 volt, D.C. only 
E3,9..6 P. & P. 2/6 on either, 

PERSONAL CALLERS WELCOME 
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RECEIVERS & COMPONENTS 
VALVES, new and used, from 1/8 
each all guaranteed. All types 
Radio, Television Components. Lists 
free. HAMILTON RADIO, 237. Sedles- 
combe Rd. N.. Hastings. 

CALLING SIN. TELEVISION 
OWNERS. -Brand new factory fresh 
Din. Ferranti Tubes, originally 
£14/10/ -, will replace Mazda. Brimar, 
G.E.C., etc., £4/10/- each; 6 months 
guarantee. TOMLINS. 127, Brockley 
Rise. Forest Hill, S.E.23. 

SPEAKER REPAIRS, Cones /Fields 
fitted, Clock Coils Wound. L.S. 
REPAIRS. Pluckley, Ashford. Kent. 

RADIO & TELEVISION VALVES, Etc. 
2/6 and 10/- each. 

Send Stamped Addressed Envelope for 
Latest Mazel Letter List of Goods for 

Disposal to 

MAZEL RADIO 
(Dept. P.W.), 124/136, London Road, 

Manchester, I, Lancs. 

FIT AND FORGET.-The Ajax T/V 
Signal Balancer will instantly give 
you both programmes with identical 
brilliance. Specialy designed for 
receivers with one aerial socket; 
fitted in seconds; 10/ -, post free. 
AJAX ELECTRONIC PRODUCTS, 85, 
Felsham Rd., Putney, S.W.15. 

TRANSISTORS : OC71/72, 12/6 each: 
0C44, 16/- each; 0072, matéhed 
pairs, 24/ -; return of post service. 
A. W. WARD, 142, Railton Rd.. 
London. S.E.24. 

RESISTORS. -100 new, wire ended. 
assorted, all types, 7/0 box, post 
free. COOK'S OF BEDFORD, 29. St. 
Mary's St., Bedford. 

RECLAIMED VALVES, tested and 
perfect; huge stocks; all one price, 
5 / -, plus 6d. postage each. Delivery 
by return. LEWIS, 57, Chalford 
Walk. Woodford Green, Essex. 

ANNAKIN 
Pamphonic 111 -F'i Amplifiers. 10 watts. 
Selector switch, Bass, Treble, Volume and 
Contour controls. Inputs. Tape, Radio. 
Mike. Gram (3 equalisation positions). 
31 and 15 ohm outputs. Type 1004. List 
price 25 gns. Our price 15 gns., post free. 
A first -class Job we can really recommend. 
Fane and Wharfedale speakers. At the 
usual list prices. 
Exide Unsplllable Accumulators. 
2 v. 11 AH. Lead -acid. New. Ex -Govt. 
5/6 ea., post 1/9. 
Periscope Prisms (not triangular). As 
used In Tanks, Viewing space 41ín. x lün. 
2 prisms needed for periscope. Only 3/- 
per pair of prisms. post 1/9. 
A.F. Oscillator Transformers. For valve 
or transistor, 1'- ea., post 9d. 
Frost Warning Thermostats. Low voltage 
type. Contact closes at freezing. 1/6 ea., 
post 7d. 
Thermal Delay Relays. New, 6 v., 2/- ea.. 
post 9d. 
Gramophone Amplifiers. 11 watts. Small. 
Vol. and Tone controls. 230 v. A.C. mains 
only. Printed circuit. New. 57,E -ea., post 2/3. 
Motors, Small. 4-6 v. D.C. 11 oz. New. 
8/ -. post 7d. 
Electric Solder Irons. 6 v. I oz. New. 
10/9 Post free. 
S.F. strips No. 476, with 6 valves, 32/6. 
post 1/9. 
Ree. Strips No. 114. with 5 valves. 25/ -. 
post 1/9. 
Mainland only. No Export. C W.O. only. 
Send stamped addressed envelope for lists. 
25. ASHFIELD PLACE, OTLEY. WORKS. 

RATES : 5/6 per tine or part thereof, average five words to line, minimum 2 lines, Box No. 1/- extra. Advertisements must be prepaid and addressed to Advertisement Manager, " Practical Wireless." 
Tower House, Southampton St., Strand. London, W.C.2. 

RECEIVERS & COMPONENTS 
(Continued) 

The Famous Telephone type F in excellent condition. Works up to 3 miles with any twin wire. 60/- each. caer., etc., 10/ -. 
10 Line UC exchanges for use with any 
buzzer or magneto calling phones, £5. caer. 
£l. 
Sets of 120 new American crystals from 
5675 K/c to 8650 K/c in steps of 25 K/c except for 5725 and 5950. Must have cost £300. 
Offered at £5, plus P. & p. 5/ -. 
30 watt pressure type loudspeaker units. 
Unused. £3, plus carr., etc.. 5/ -. 
4 of any of the following valves for 10 / -. 
EB91, EF91, EF92, 617, KTW61, 210SPT, 
210VPT, 210DDT. Post 1/ -. 
PO relays 2,000 ohm coil, 2 make, 1 break. 
New. 5/ -, p. & p. 1 / -. 

Vibrator Power packs. New, fully smoothed in black crackle case with croc. clips, etc. 
6 v. input, output 160 v.. 40 ma. 25/ -, P. & p. 
3/6. 

Brand New Creed Reperforators with tools and instruction book, etc. £9, inc. carr. U.K. Brand New Teleprinter. Page printers ln 
sealed cases £25. 

ELECTROSURE 
118, FORE STREET, EXETER 

Phones Exeter 56687 

TURRET TUNERS, brand new. 
famous make. 12 channel, coils 1 to 
5 and 8/9 fitted, 34/38 me /s, com- 
plete with P.C.F. 80 and P.C.C. 84. 
circuit diagram included, £1/17/8, 
p. and p., 3/6: discounts for quan- 
tities; cash with order. SOUTH 
SUPPLIES (ELECTRICAL) LTD., 95, 
Old Kent Rd., London, S.E.1. 

MOTOROLA POLICE CAR TRANS- 
MITTERS, 30/40 m /cs. F.M. 6v. input. 10 
valves, 30 watts. £12.'10/- (12/61. BC -659J TRANSMITTER RECEIVERS, 6, 12, or 
24V. input with separate Power Unit, £12/10/- 
(15/-). PLESSEY 6-FT. TRANSMITTER 
CABINETS, open front for standard 19' 
panels. full length rear door with latch, 
ventilated top and sides. £4 /10 /- (20/ -). R -201 BRIDGE UNITS, give D.C. output 
from Radio Receiver for teleprinters, 
undulators, etc., 230v. input, £12!10/- (15/ -). 
DA -30 OUTPUT VALVES, 20/- (1/ -). 
40 INCH MOBILE WHIP AERIALS, 
one piece with loading coil in base effectively 
increasing length to 12 -ft. American super 
finish, 35!- (5/ -). AMPLIFIERS, 
AMERICAN, 40 /250 ohms intput, 300 w.. 
2,000 ohms output with 2 -12J5, and 2- 
12A8 ; 28 v. input with dynamotor, 9" x 5" x 
5', 20/- (5/ -). 300 -FT. BRAIDED COPPER 

Send for 40 -page list of over 1,900 
different items. 

1VIRE AERIALS, U.S.A., 4/6 (2/ -). 
COLLINS HIGH VOLTAGE AERIAL 
KNIFE SWITCHES, on 41' stand off 
insulators on 5' x 2" base SPST, 7/6 (2/6). 
NEW AMERICAN TRYLON LATTICE 
LADDER TOWERS, 50 -ft. high with 
everything ready to erect. £60 carriage 
paid. England and Wales. 
Amounts in brackets are carriage England 

and Wales. 
We hale large quantities of " bits and pieces " 
and can probably help your needs. Please 

enquire -everyone answered. 

P. HARRIS 
ORGANFORD DORSET 

RECEIVERS & COMPONENTS 
(Continued) 

POWER IN PACKETS. -162 x 12 x 
3v. HTs (18 -set), 10/9; 90 x 14v. 
HD., 10/9; 90 x 74v., 5/ -; 145v., 
Kalium type, 7/8; 14v. HD., 1/8 ea.. 
3 for 4/ -. Files, 10/6 doz., assorted 
from loin. to 4ín. Grindstones 
cheap: s.a.e. for list. Huge buy of 
CV.1397 (same as VCR97 but slightly 
longer persistance), now 10 /- ea., 
crated. All prices inc. p. and p. 
DIGGINS, 129 -133, Radnor St., 
Hulme, Manchester, 15. 

TRANSISTORS, brand new 0071 9/6 
each. V15/10P power type 14/8 each. 7in.- 1.800ft. L.P Tape 29/6, 51. L.P. 
23/6. List available. D. B. CARTER. 
Radio. TV and Electrical Supplies 
and Service, 347. Ladypool Rd., 
Birmingham, 11. (Phone: SOU 3007.) 

" WEYRAD " TRANSISTOR 
RECEIVER 

COMPLETE KIT- LONG & MEDIUM - 
WAVE, PUSH -PULL O.P. £9/12/6 CONSTRUCTORS BOOKLET 2/- 

Send S.A.E. for Shopping List 
WESTHAM RADIO SUPPLIES 
Rear of 176, Abbotsbury Road 

WEYMOUTH, DORSET 

SAVE ON REPAIRS. -- 100,000 
Salvaged Radio and TV spares, 
Valves, Tubes for practically any 
set made since 1936. Prices from: 
Lot, 17/8; F.O.T., 7 /8; Osc. Tr., 0/ -; 
Sound, 2/6; Mains, 10/ -; E.H.T. 
Mains, 50/ -; Def. Coils, 12/8; 
Speakers, 5/., Tubes. Mullard, 
Mazda, etc., 9- 10in., 30/ -; 12- 14in., 
£2/19/6; 17in., £3/19/8; all picture 
tested, fitted free or sent subject to 
14 days money -back guarantee; 
Mullard 6 months' guarantee. Valves: 
1.000 types from 1/61 EF91, EB91, 
6J5, 2/8: EF80, UF42, 10F1, 6F1, 
6SN7, 3/6. We can save you pounds! 
Send s.a.e. with enquiries or for 
complete list. ST. JOHN'S RADIO, 
156, St. John's Hill, S.W.11. (Bat 9838.) 

KINGSLAND 

ELECTRONIC COMPONENTS 
Stupendous Offers 

HURRY -A Must -while stocks last: Set 
of 4 Files with Handles, Set of 13 Drills 
from 1 /16 -1 /4. Set of 4- piece, 2 -way Screw- 
drivers in Plastic Cases, one Neon Mains - 
tester, 6 -piece Saw Set consisting of Hand. 
Tenon, Keyhole etc., one Junior Hacksaw. 
Bargain Price 21/ -, P.P. 2/6. 
FREE ! Small Bench Vise OR Ratchet 
Screwdriver. with bargain pack consisting 
of : pair throat microphones, 50 assorted 
resistors, approx. 150 assorted screws, 
dial pointer, Ht. tin. screened lead with 
sockets. one 5 Henry 200 mA. choke, two 
electrolytic condensers, knobs. toggle 
switches, Octal valve bases, vibrators. 
M.C. earphones, waveband switch, four 
Co -Ax. plugs, assorted coils, cartridge 
fuses, three potentiometers, WW multiplier. 
24 assorted condensers, Festoon lamp and 
holder, coil PVC wiring -up wire. 

All this for 35' -. p.p. 4/6. 
100 ASSORTED RESISTANCES, in- 
cluding W.W., 10/ -. P.P. 1 /9. 
50 ASSORTED CONDENSERS, 10' -, P.P. 
1/9. 
SIX ASSORTED POTENTIOMETERS, 
5/ -, -p.p. 1/6. 
Open Saturday until one o'clock. Personal 
callers welcome. 
182. KINGSLAND RD., SHOREDITCII, 

E.2. Tel. : SHO 6572. Sorry, U.K. only. 
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RECEIVERS & COMPONENTS 
(Continued) 

BARGAIN PARCELS, unwanted Corsi - 
.penents. At least 2 useful valves, 
pots, res. con., etc., 6 /-, or 3 for 16/ -; 
money back guarantee. SMITH. 29, 
Pickford Rd., Bexleyheath, Kent. 

COMPONENTS, Valves, Tubes, etc. 
Write or phone for free list. ARION 
TELEVISION, 4. Maxted Rd., Peck- 
ham, S.E.15. (New X 7152.) 

VALVES FOR SALE, all tested on 
Mullard Valve Tester; 6F12, 6D2, 
EF80, 10F1, 6F1, PY82, 20L1, 6V6. 
6P25, SF13, 6F14, 6F15, 20D1, ECC81, 
ECC82, 5/- each, plus 1/- p. and p. 
on orders of less than 6. J. R. 
CALVERLEY & CO., LTD., 130, 
Water St., Radcliffe, Lancs. 

FM -AM STEREO 
Radiogram chassis - CB8 
Paired output 6 watts Plain or 
Stereo Records. A hand -built 
quality unit with two speakers 

ONLY 520. 
BEL SOUND PRODUCTS CO., 

Marlborough Yard, London, 14.19. 
ARC. 5078. 

H.M.V. 151N., English Electric 15in., 
Ultra, etc., Televisions, not working, 
originally £175 each. £5/10/. 
TOMLINS, 127, Brockley Rise, Forest 
Hill, S.E.23. 

NEW MINIATURE Printed Resistors, 
Bd. RAY, 4, Dalton Ave., Whitefield, 
Manchester. 

FOR SALE 

SATISFACTION ASSURED. - 12in. 
Televisions £91101 -, 14in. £18, 17in. 
£191101 -. Write for quotation, 
stating requirements. We guarantee 
satisfaction. TOMLINS, 127, Brockley 
Rise, Forest Hill, S.E.23. 

12 NEW ELECTROLYTICS, 6/ -; 50 
Resistors, 6/ -; 25 Condensers, 5/ - 
Metal Rectifiers. 250v. 60mA, 4/6; 
P.M. Loudspeakers (used). 7/8; 
Valves from 1/8; Complete Kits. 
Crystal Set, 719; Pocket Transistor 
Radio. 2719; Valve Radio, 38/ -. All 

fee. HAMILTON t RADIO 
extra. 

), L237, 
Sedlescombe Rd. N.. Hastings. 

AMAZING VALUE. Philco Shortwave 
Car Radio Converters, originally £10: 
fit to any existing car radio and 
add six extra wavebands, 16- 19- 25 -31- 
49 metre bands, also standard broad- 
cast. 6/12 volts; compact under dash 
counting; chromium control panel 
with six press -buttons. Complete all 
fittings and instructions, easily fitted, 
45/- post free. Each instrument 
brand new with Mullard valves. 
TOMLINS. 127. Brockley Rise, Forest 
Hill, S.E.23. 

CABINETS, 
EQUIPMENT 

& SPEAKERS 
Write for 

CATALOGUE. 
A. L. STAMFORD 

LTD., Dept. L.29, 
84 Weymouth Terrace, 

London. E.2. 

FOR SALE (Continued) 

ASTOUNDING VALUE. 9in. Tele- 
visions 45/ -. 12in. Televisions 70/ -, 
14in. £9/10 /-, 15in. £S /10 / -, 17in. £14. 
Complete but not guaranteed work- 
ing, as received in part exchange. 
TOMLINS, 127, Brockley Rise. Forest 
Hill. London, S.E.23. All famous 
makes available, carriage 7/6. 

100 BAYS of brand new adjustable 
steel Shelving. 721n. high x 341n. 
wide x 12in. deep; stove enamelled, 
dark green: sent unassembled; 6 -shelf 
Bay, £31151.; sample delivered free; 
quantity discounts. N. C. BROWN, 
LTD., Eagle Steelworks, Heywood, 
Lancs. (Tel.: 69018.) 

TELEVISION SETS, 12 inch G.E.C. 
5145, Channel 4, £3 /5 / -; Invicta T112. 
5 channel, £3/10/.. Not guaranteed, 
but all complete as received in PX. 
Carriage free. WIRELESS RENTALS 
LTD., 26, Horsemarket, Northampton. 

SPECIAL PURCHASE! 1,800ft. Agfa- 
Wolfen L.P. Tape on 71n. spools, only 
32/6; 1,200ft. lin. Ferrotape. 26/6; 
p. and p. 1/6. Send for complete list 
of tape (including American Audio 
Tape, BASF, etc.) and Tape Record- 
er bargains. E. C. F. KINGSLEY & 
CO., 132. Tottenham Court Rd., 
London, W.1. (EUS 6500.1 

WANTED 

ALL TYPES of Valves wanted, PL81, 
ECL80, EY5I, U25. PCF80, PZ30. 
U801. etc., etc.. best cash price by 
return. STAN WIL,LETTS, 43, 
Spon Lane. West Bromwich, Staffs. 
(Tel.: WEST 2392.) 

A PROMPT CASH OFFER for your 
surplus Brand New Valves, Speakers, 
Components, Test Instruments. etc. 
R.H.S., 155, Swan Arcade, Bradford, 1. 

URGENTLY REQUIRED, new Radio. 
Television or Industrial Valves. Also 
old and obsolete types. Cash prices 
offered for any quantity. Write, call 
or phone: MIT 6202, 201, Streatham 
Rd., Mitcham, Surrey. 

WANTED VALVES 
All types for prompt cash. Must be 

new. State quantity. 

WILLIAM CARVIS LTD. 
103, North Street, Leeds, 7. 

SERVICE SHEETS 

FAULTFINDER FILES (TV), show- 
ing common faults that each receiver 
is prone to, and other useful servic- 
ing information, 21. ea. List 9d., 
plus postage. S. P. DISTRIBUTORS, 
11, Old Bond St., London, W.I. 

SERVICE SHEETS, Radio, T.V., 
5,000 models. Lists 1 / -. S.A.E. 
enquiries. TELRAY, 11, Maudland 
Bk., Preston. 

SERVICE SHEETS for sale, all types. 
from 1/- each. Also Radio, Televi- 
sion Books. Lists free. 100 Tele- 
vision Service Sheets, covering 330 
popular models, 18/8. HAMILTON 
RADIO, 237, Sedlescombe Rd. N., 
Hastings. 

SERVICE SHEETS (Continued) 

SERVICE SHEETS 
RADIO and Television 
Over 100,000. S.A.E. for List. 

Large stock of obsolete Radio and 
Television Valves. 

JOHN GILBERT RADIO, 
20, Extension 

Shepherd's Bush Market, London, W.I2 
SHE 3052 

SERVICE SHEETS. -Huge stock at 
4/. ea. List 1/ -. Immediate deliv- 
ery. GLOBE SUPPLIES, 33, Fairfield 
Close, Sidcup, Kent. 

SERVICE SHEETS. -We have the 
largest stock of Radio and TV 
Service Sheets in the country for 
sale at 4/. ea. Why tolerate delay 
in obtaining your supplies when we 
will dispatch by return ? Also 
Manuals for sale and hire. Service 
sheet list 1/ -. Manuals list 9d. 
S.A.E. please. S.P. DISTRIBUTORS, 
11, Old Bond Street. London, W.I. 

SERVICE SHEETS (trade type). - 
TV 4/-, Radio 3/ , List 1/ -. All 
orders dispatched on day received. 
C.O.D. if desired. Also Manuals for 
sale and hire. S.A.E. SULTAN 
RADIO, 6, Mount Ephraim Road, 
Tunbridge Wells. Kent. (Phone 
22710.) 

BOOKS & PUBLICATIONS 

BOOKS for C. and G. exams: 
Tels. Principles. A and B. 9/8; Tels. (Principles), 1 and 2. 10/8; Maths for Tels., 1. 7/ -; Maths for 
Tels., 2, 5 / -; all post free. 
RIDDIFORD, 384, Tilehurst Rd., 
Reading. 

SOUND RECORDING 

TAPE /DISC /TAPE transfer, 1.800f t. 
new L.P. Tape. 32/8. Unimixer 
Mixing Units for quality. SOUND 
NEWS, 10, Clifford St., London, W.I. 

RADIO 
AT LAST VHF /FM /AM for the family man. Astonishing De Luxe VHF /FM Radio offer. Merging of world famous Co., enables us to 
offer £24 DE LUXE VHF /FM /AM Radios for 
£15.10.0. Factory Fresh. Maker's Guaran- 
tee. extra thrilling quality. All features In- cluding Ferrite aerials. Our satisfaction guarantee or purchase price refunded. AC/ 
DC 200/250v. Smaller radio with VHFIFM/ 
AM, 513.10.0 originally £21. 

TOMLIN ELECTRICAL, 
127, Brockley Rise, London, S.E.23. 

BENDIX RECEIVERS.-RA-10. 4 -band 
superhet, 150kc /s- 10Mc /s. Valves: 
6SK7 -RF; 6K8- Mixer; 2- 6SK7 -XF; 6R7- 
2nd det.; 6C5 -BFO; 6K6 -0P: 6K6- 
diode. Built -in PU 24v. Clean, Size 
61ín. x 151in. Easily converted to 
mains as described on p. 453 of Sept., 
1957, P.W., £4, ,p.p. 10 / -. American. 
Beacon Tx -Rx RT- 37 /PPN -2, brand 
new, composed of Tx -Rx with 9' 
valves (5 -3A5; 3 -155; 1 -1R51: built - 
in 2v. vibrator pack, spare vibrator, 
headset, connector leads and 10ft., 
collapsible aerial, instr. book. 214.; 
238Mc/s, £3115/ -, P.P. 7/8. National 
HRO Crystal. Filter Units, 455kc /s 
with crystal set and phasing con- 
trols, new, boxed, Li, p.p. 2ì-. E.W.S- 
CO.. 69, Church Rd., Moseley, Bir- 
mingham, 13. 
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EDUCATIONAL 

*LEARN* 
RADIO & T/V 

SERVICING 
for your OWN 

BUSINESS HOBBY 
by a new exciting no -maths 

system, using practical equipment, 
recently introduced to this country. 

FREE Brochure from :- 
RADIOSTRUCTOR 

DEPT. G77, 46, MARKET PLACE, 
READING, BERKS. 2;60 

WIRELESS. See the world as a 
Radio Officer in the Merchant Navy; 
short training period: low fees: 
scholarships, etc., available. Board- 
ing and Day students. Stamp for 
prospectus. WIRELESS COLLEGE, 
Colwyn Bay. 

INCORPORATED Practical Radio 
Engineers home study courses of 
radio and TV engineering are recog- 
nised by the trade as outstanding 
and authoritative. Moderate fees to 
a limited number of students only. 
Syllabus of Instructional Text is free. 
The " Practical Radio Engineer " 
journal, sample copy 2/ -, 6,000 Align- 
ment Peaks for Superhets. 519. 
Membership and Entry Conditions 
booklet, 1 / -, all post free from the 
SECRETARY. I.P.R.E., 20, Fairfield 
Road, London, N.8. 

AT LAST -at a reasonable cost - 
quality Hi -Fi in your home by build- 
ing it yourself under our new system. 
Free brochure from: Dept. 21 P.W., 
RADIOSTRUCTOR, 40. Russell St., 
Reading. Berks. 

LEARN -AS -YOU -BUILD Course in 
basic radio, electronic and electrical 
theory with practical training build- 
ing a 4 -valve TRF and 5 -valve super - 
het radio receiver; Signal Generator 
and High -quality Multi- tester. Write 
for free book: INTERNATIONAL 
CORRESPONDENCE SCHOOLS , 

Intertext House, Parkgate Road 
(Dept. 541), London, S.W.11. 

LEARN RADIO AND ELECTRONICS 
the new practical way! Hosts of 
absorbing experiments carried out at 
home under expert guidance to teach 
you Radio in a new, enjoyable and 
interesting way. Construction. ser- 
vicing and fault finding on equip- 
ment made easy for the first time! 
No previous experience needed. No 
mathematics used. Free brochure 
from: Dept. 11 P.W., RADIO - 
STRUCTOR, 40, Russell St., Reading, 
Berks. 

SITUATIONS VACANT 

SEVERAL YOUNG MEN REQUIRED 
for Radio Test Dept. A little know- 
ledge of radio essential, but pre- 
vious laboratory experience unneces- 
sary. 4/6 per hour to start. Would 
suit enthusiastic amateurs. OSMOR. 
Box No. 23, c/o PRACTICAL WIRELESS. 

SITUATIONS VACANT (continued) 

STUDY RADIO, TELEVISION AND 
ELECTRONICS with the world's 
largest home study organisation - 
I.C.S. Courses for the enthusiast and 
for those seeking examination quali- 
fication. Brit.I.R.E.. City and Guilds, 
R.T.E.B.. etc. Build your own equip- 
ment with Practical Radio Course. 
Write today for Free book: INTER- 
NATIONAL CORRESPONDENCE 
SCHOOLS. Intertext House, Parkgate 
Rd. (Dept. 541A), London, S.W.11. 

T/V AND RADIO, A.M.Brit.I.R.E., 
City and Guilds. R.T.E.B. Cert.. 
etc.. on " No pass -no fee " terms. 
Over 95% successes. For details of 
Exams and Courses (including 
practical apparatus) in all branches 
of Radio, T/V and Electronics, write 
for 148 -page handbook. free. B.I.E.T. 
(Dept. 2420), 29, Wright's Lane. 
London, W.8. 

DENCO (CLACTON) LIMITED re- 
quire Chargehand skilled in Douglas 
wavewinding and small component 
production. Also Young Engineer to 
assist in design and putting into pro- 
duction coils, components and 
equipment. Both these appointments 
present an opportunity of permanent 
employment in a seaside town. 

A.M.I.Mech.E., A.M.Brit.I.R.E., City 
and Guilds, G.C.E., etc., bring high 
pay and security. " No pass -no 
fee " terms. Over 95% successes. 
For details of exams and courses in 
all branches of Engineering, Build- 
ing, Electronics, etc., write for 148 - 
page handbook, free. B.I.E.T. (Dept. 
242B), London. W.8. 

TELEVISION ENGINEERS 
required for 

production fault- finding 
testing and repair. 

Work is varied and interesting with 
opportunities for employment oil* 
experimental work. 
All appointments are to the permanent 
staff, with Pension Fund and Sports 
and Social Club. 
Exceptional prospects in s large and 
rapidly expanding organisation. 

Apply to :- 
BRITISH RELAY 
WIRELESS LTD. 

(Staff Appointments), 

I -7, CROFT STREET, 
SOUTH BERMONDSEY, 

S.E.8. 

CITY AND GUILDS (Electrical, 
etc.), on " No pass -no fee " terms. 
Over 95% successes. For details of 
Electrical Engineering, Applied 
Electronics, Automation, etc., send 
for our 148 -page handbook, free and 
post free. B.I.E.T. (Dept. 242a), 
29. Wright's Lane. London. W.8. 

la.b 

The Royal Air Force 
PILOTS, NAVIGATORS AND AIR ELECTRONICS OFFICERS 

COMMISSIONS IN THE GENERAL DUTIES BRANCH 

Vacancies now exist for fit young men of character and 
good education and who are capable of taking responsi- 
bility, to train as pilots, navigators or air electronics 
officers in the general duties branch of the Royal Air Force. 

University Entry - University 
graduates may enter on per- 
manent or four -year short- 
service commissions. Permanent 
commissions carry an ante -date. 
University students may be 
accepted subject to graduation. 
Upper age limit 26th birthday. 
Direct Commissions - The direct 
commission scheme offers the 
choice of a permanent career 
leading to a pension, or a 
twelve -year commission with 
the option of leaving after eight 
years. Age limits : 171 to 26th 
birthday. 
Short- Serviee Commissions -The 
short -service commission is for 

Methods of Entry 
five years and there are oppor- 
tunities for transfer to either 
form of direct commission. Age 
limits: 171 to 21. 
Pay and Gratuities -Pay is high 
and terminal gratuities are 
generous. For example, a Flight 
Lieutenant of 25 can earn, with 
full allowances, nearly £1,700 a 
year. The tax -free gratuity paid 
at the end of a twelve -year 
commission is £4,000. 

Write for farther details, 
stating age and education, and 
the method of entry in which 
you are interested to the Air 
Ministry, M.9 (PW562b), 
Adastral House, London, W.C.1. 
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MISCELLANEOUS 

PROTECT YOUR CAR AT NIGHT 
LITON 

PHOTOELECTRIC 
PARKING LIGHT 

SWITCH 
will switch your lights on at dusk -off 
at dawn, automatically, while you are 
at work, in bed, or away from home. 
Controlled by light. Transistorised. 
Avoid accidents, fines. Save your 
battery. 

KIT OF PARTS, 52'6 
BUILT AND TESTED, 57;6 

Pat. Pending. Send 6d. stamp for pumphh°t. 
' St. John's Radio," 158. Si. Julio . 1 

Hill, S.W.11. BATtersea 95 

MAKING YOUR OWN TELESCOPES, 
Enlargers, Projectors, Viewers. 
Microscopes. Episcopes, etc., then 
our booklets "How to Use ExOov. 
Lenses and Prisms," Nos. 1 and 2 
at 2/8 ea., will show you easily and 
quickly how to achieve the finest 
possible results at lowest possible 
cost. The most comprehensive lists 
of optical and scientific equipment 
in the British Isles is free for 
s.a.e. H. W. ENGLISH, Rayleigh 
Rd.. Hutton, Brentwood, Essex. 

A money saving guide - 
THE HOME ELECTRICIAN 
by F.J. Comm Covers installation, 
upkeep, overhaul and repair of all electrical 
apparatus used in the home, with additional 
chapters on house -wiring, and is essentially 
a book for the handyman. 176 pages. 2nd 
Edition. 

Its. 6d. FROM ALL BOOKSELLERS or I3s. 6d. 
from C. Arthur Pearson Ltd., Southampton 
Street, W C.2. 

12 v. D.C. MAGNETIC SWITCH. Cuts 
out on 2 a. overload or dead short. 13/6. 
NEW BASS REFLEX 121H. SPEAKER 
and separate 4' tweeter in floor stand 
walnut cabinet 22i x 8 x 1341n. By 
prominent manufacturer at less than half 
price. £6/151 -. 
COSSOR 3 watt audio amplifier kit with 
two speakers, £51916. P. & P. 3/6. List 
Price £5/15/ -. 
NEW BOXED COLLARD CONQUEST 
4 -SPEED AUTOCHANGERS. 200 /260 v. 
A.C. 27/19/6. Carriage 3/6 or B.S.R. ditto 
£6/19/6. P. & P. 3/6. 
OUR FA MOUS TRANSFORMERS. 
Input 200/250. Output tapped 3 to 30 v. 2 a. 
or 5, 11, 17 v. 5 a. Each 24/8. 
F.W. METAL RECTIFIERS. 12/6 volt, 
1 a., 7/8 ; 3 a., 13/ -: 4 a., 17/8: 8 a.. 27/8. 
TOGGLE SWITCHES DPDT. 3/ -. 
MICRO SWITCHES. Make & Break. 5/8' 
MAINS TRANSFMR. & RECTIFIER. 
Output 12 v. 1 a. D.C. 19/6. 
NICKEL NIFÉ BATTERIES. 1.2 v. 2.5 a. 
Size 3 x 2t x lin. 6/- or 3 for 18/ -, 4 for 21/-' 
ARMY MORSE KEYS. 3 / -. 
LIGHTWEIGHT H.R. PHONES. 17/6. 
RELAYS. We hold large stocks. Any 
contact combination and operating coil 
voltage supplied from 3/-. 
SPECIAL OFFER. 6 v. Relays with 4 
make contacts 8 / -. 2 for 11/6 or 3 for 181 -. 
KEY SWITCHES from 3/ -. 
H.S. TWIST DRILLS. Set 7. 1/16 -1, 4/-. 
AU items new, guaranteed & post free except 

where stated. 
Lists sent on request. Post orders only to 

THE 
RADIO & ELECTRICAL MART 

29 STATION APPROACH. SUDBURY 
TOWN. WEMBLEY. MIDDX. 

PRACTICAL WIRELESS 

TELETRON 
TAPEJAK 

The first Tran- 
sistorized Radio 
Tuner, specially 
des :gned for use 
with Tape Re- 
corders. Con- 
verts your Re- 

corder to a high 
quality Radio re- 
ceiver. Direct 
Recording on 
Tape. 

5- x31'xIr. 
* High sensitivity. * Twin Tuned Circuits. * Pre- settinz for M.W. Programmes. * Fixed Tuned for 1,500 M. * Switched programme selector. * Self powered. 

Tested and ready for use. 

£5.9.0. BATTERY EXTRA. 

THE 
TELETRON CO. LTD., 

II2B, Station Rd., London, E.4 
'Phone : SIL. 0836. 

FIRST -CLASS 
RADIO COURSES .. . 

GET A CERTIFICATE ! 
QUALIFY AT HOME -IN SPARE 

TIME 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification. Prepare for 
YOUR share in the post -war boom 
in Radio. Let us show you how I 

FREE GUIDE-- - 
The New Free Guide contains 132 
pages of information of the greatest 
importance to those seeking such 
success -compelling qualifications as 
A.M.Brit.I.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs, Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A. M. I. P. E., A.M.I.Mech.E., 
Draughtsmanship (all branches) 
etc., together with particulars of 
our remarkable Guarantee of 
SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication. It may well 
prove to be the turning point in your 

career. 
FOUNDED 1885 -OVER 

L _,so,00o SUCCESSES.. 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148, HOLBORN. 

LONDON, E.C.I. 
S. Africa : P.O. Box 8417, Jo'burg. 
Australia : P.O. Box 4570, Melbourne 
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EDDY'S (Not tin.) LTD. 
172 ALFRETON ROAD, NOTTINGHAM 

Surplus New 
IDS 9/6 
1L4 3/9 
155 6/6 
IT4 4/9 
3S4 7/- 
3V4 7/9 
5U4G 5/9 
5Z4G 9/- 
6B8G 2/11 
6BA6 6/6 
6BJ6 6/6 
6C4 3/6 
6JSG 2/6 
615GT 3/6 
615M 4/3 
6K 7G 2/6 
6K8G 6/6 
6P28 9/6 
6Q7G 7/6 
6SA7M 6/- 
6SG7M 5/- 
65K7GT 5/- 
6SN7GT 4/9 

and 
6V6G 
6V6GT 
6X4 
6X5GT 
7C5 
7C6 
7H7 
757 
7Y4 
IOFI 
I2A6 
25A6G 
25Z4G 
35W4 
807(B) 
AZ I 

DAF96 
DF96 
DK96 
DL96 
EB4I 
E 89 
ECC8I 

Guaranteed Valves 
5/9 
6/6 
6/- 
6/6 
7/6 
7/6 
7/6 
9/6 
7/6 

10/- 
6/6 
8/- 
7/9 
6/9 
3/9 

12/6 
8/3 
8/3 
8/6 
8/3 
7/- 
4/- 
6/- 

ECC84 9/- 
ECC85 8/6 
ECF80 10/6 
ECL82 11/- 
EF36 2/6 
EF37 4/- 
EF42 8/6 
EF50 1/9 
EF80 6/6 
EF86 II/- 
EF9I 4/- 
EL84 8/9 

EY86 9/6 
EZ80 6/9 
PEN36C 9/6 
PL33 9/- 
PL83 8/9 
PY31 8/6 
PY80 7/- 
PY81 7/- 
PY82 7/6 
U3I 7/9 
U35 8;6 

NIFE ACCUMULATORS. Single Unit 
Size 3 x 2/ x ; 7 amp. hrs., I /II. P. 1/6. 
ACOS CRYSTAL PICK -UPS. Turnover 
head (2 sapphire stylii), 29/11. Post 2/6. 
HEADPHONE CORDS. High Quality, 
6ft. length, I I I Pair. Post 6d. 
SPEAKER GOLD GRILLE. 64in. x 
I/- each. Post .6d. 
VIBRATORS. 12 v. 4 pin, 4/11. Post If -. 
DIMMER SWITCHES. Ideal for train 
speed regulators, 1/l I. Post 9d. 
NEON MAINSTESTER/SCREW- 
DRIVERS; 3/11. Post 9d, 
GERMANIUM DIODES; If- each, 
9/6 Dozen. Post 4d. 
RECTIFIERS. RMI, 4/9. RM2, 6/6. 
RM3, 7/6. RM4, 4/9. RM5, 19/6. 
Contact cooled 200 -60 mA., 7/6. Post I /.. 
INSULATION TAPE. 10 yds. Jin. 
width, 9d. Post 4d. 
JACK PLUGS. Standard Type, 1 /I1. 
Post 6d. 
CO -AXIAL CABLE. Air spaced. 
Suitable for T.V. Fringe area V.H.F., etc. 
7.1d. yard. Cut to any length. 
CAR RAO KITS. 7 transistors Long 
and Medium. 2 watt- output. R.F. stage 
and automatic gain control. 6 or 12 volts. 
Complete kit with cabinet. 10 ens. Post 5/ -. 
LUXEMBOURG EXPANDING 
AERIALS. Compact and easy to fit. No 
Technical Knowledge required. Greatly 
improves reception, 3/I I. Post 6d. 
CONDENSERS. Tubular wire end 
(not ex- Govt.). 8 mfd., 450 v., 1,'9 ; 8-8, 
450 v., 2/6 ; 16 mfd., 450 v., 2/9 : 16 -16, 
450 v., 3/9 ; 16-8 450 v., 4/ -. 32 mfd., 450 v., 
3/9 ; 32 -32, 350 v., 4/ -. P. I / -. 
MORSE TAPPERS. Plated contacts 
adjustable gaps. Heavy Duty, 3/6. Post 9d: 
MINIMOTORS. For model makers. 
High Speed. It v. to 6 v., 8/6. Post 1 / , 
THROAT MIKES; 1 / -. Post 6d. Could 
be used for electrifying musical instruments. 
DYNAMOTORS. 200 v. D.C. to 12 v. D.C. 
Ideal for train sets, etc., 19/11. Post 2/6. 
TRANSISTOR SUB -MINIATURE 
CONDENSERS. 1.6 mfd., 5 mfd., 8 mfd., 
10 mfd., 16 mid., 25 mfd., 32 mfd., 2/3 each. 
Post 6d. 
GRAM AMPLIFIERS. High Sensitivity 
3 watts output. Separate volume and tone 
controls. Printed circuit, 59,'11. Post 4/ -. 
Fully Guaranteed. Size 8 x 2J. Max. height, 
Sin. - 

Any parcel insured against damage in 
transit for only 6d. extra per order. 
All uninsured parcels at customers' risk 
Postage and Packing 6d. per valve extra 
Over £3 free. C.O.D. or C.W.O. only 
C.O.D. charge 3/- extra. S.A.E. with 

enquiries. 
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MANCHESTER R.S.C. BRADFORD & LEEDS 
Mad Orders to 29 -31 Moorfield Rd.. Leeds. 12. 
Callers to 5 and 7 County (Mecca) Arcade, Bri BB ace, Leeds t, 
8 -10 Brown St. (Market St.), Manchester 2, or 56, Morley 

(Leeds) LTD. Street (Next Majestic Ballroom), Bradford. 
Terms C.W.O. or C.O.D. No C.O.D. under £1. Pont 1/9 under £2. 2/9 under £5. 
EX. GOVT. MAINS TRANSFORMERS SELENIUM RECTIFIERS 

F. W. BRIDGE 
6/12 v. 1 a 
6/12 v. 2 a 
6/12 v. 3a 
6/12 v. 4 a 
6/12 v. 6 a 
6/12 v. 10 a 
6'12 v. 15 a 

Primaries 200-250 v. 50 c.D.s. A.C. 
250 v. 60 ma., 6.3 v. 2 a 10/11 
275-0-275 v. 100 ma. 6.3 v. 7 a. 5 v. 3 a 21/9 
100-0-300 v. 60 m.a., 6.3 v. 2 a 11/9 
303-0-300 v. 100 ma., 6.3 v. 2 a. 5 v. 2 a 18/9 
350-3-350 v. 160 m.a. 6.3 v. 5 a., 5 v. 3 a 27/9 
450-0-450 v. 250 ma. 6.3 v. 3 a., 6.3 v. 1 a. 

5 v. 6 a 49/9 

3! 11 
841 
9/9 

12'3 
15,3 
25'9 
5'9 

2 v. 2 a. ....149 

H.T. Types H.W. 
155 v. 40 m.a.... 3/9 
250 v. 50 m.a.... 3/11 
250 v. 60 m.a.... 4,11 
250 v. 80 m.a.... 5/11 
250 v. 250 ma. 12/9 
CONTACT COOLED 
250 v. 80 m.a. H.W. 
f'11. 250 v. 75 m.a. 
F.W. (ßrid,^e) 

TELEVISION RECTIFIERS. 250 v. 
200 m.a. small size. Only 8/9 ea. 

RE- ENTRANT SPEAKERS. Tannoy. 
8 watt, 7.5 ohms. Only 19/6 each. Or 
35/- per pair. 

R.S.C. BATTERY CHARGING EQUIPMENT 
ASSEMBLED CHARGERS 

6 v. 1 amp 19'9 
6 v. or 12 v. 1 amp 29/9 
6 v. 2 amps 29/9 
n v. or 12 v. 2 amps 38/9 
6 v. or 12 v. 3 amps. with am- 

meter 59/9 
Above ready for use. With mains and 
output leads. Carr. 3/6. 

HEAVY DUTY CHARGER KIT. 
6/12 v. 8 amps. variable output. 
Consisting of Mains Transformer 
0- 280- 230 -250 v. ; F.W. (Bridge) 
Selenium Rectifier ; Ammeter, Multi 
Position Switch with Knob ; Panels, 
Plugs, Fuses, Fuseholder, and circuit. 
5919. Carr. 4/6. 

IIAssembled 6 v. 
or 12 v. 4 amps. 
Fitted Ammeter and 
variable charge rate 
selector. Also selec- 
tor plug for 6 v. or 
12 v. charging. Lou- 
vred steel case with 
stoved blue hammer 
finish. Fused 

B9 9 and ready for 
use with Carr. 5/- 
mains and output 
leads. Terms: 
Deposit 13/3 and 5 monthly payments 
13'3. 

ARDENTE DEAF AID EAR- 
PIECES. Brand new, complete with 
ear insert and lead. Only 15/6 each. 

All for A.C. Mains 200 -250 v., 50 ccs. 
Guaranteed 12 months. 

BATTERY CHARGER KITS 
Consisting of Mains Trans- 
former. F.W. Bridge. Metal 
Rectifier. well ventilated steel 
case. Fuses, Fuse -holders. 
Grommets, panels and circuit. 
Carr. 3/6 extra. 
6 v. or 12 v.l amp 24/9 
As above, with Ammeter 82/9 6v.2amps 25/9 
6 v. or 12 v. 2 amps 31/8 
6 v. or 12 v. 2 amps. inclu- 

sive of Ammeter 42/9 
6 v. or 12 v. 4 amps 53/9 
6 v. or 12 v. 4 amps. with 
Ammeter and variable charge 
rate selector. 59/9. 
CHARGER AMMETERS. 
0-1.5 a.. 0 -3 a., 0-4 a., 0 -7 a., 
0-25 a., 0 -60 a.. 8/9. 

ASSEMBLED 
CHARGER 

6 v. or 12 v. 
2 amps. 

Fitted Ammeter and selector 
plug for 6 v. or 
12 v. Louvred 
metal case, fin- 
ished attractive 
hammer blue. 
Ready for use. With mains and output 
leads. Double 
Fused. 

Carr. 3/9. 
Only maig 

EX -GOVT. CASES. Size 14- 10 -811n. high. Well ventilated. 
black crackle finished, undrilled cover. IDEAL FOR BAT- 
TERY CHARGER OR INSTRUMENT CASE, OR COVER 
COULD BE USED FOR AMPLIFIER. Only 9/9, plus 2/9 postage. 
2 v. 18 a.h. EX -GOVT. ACCUMULATORS. New, boxed. 
Only 5/6 each, 3 for 15/ -, post 2/6. 6 for 27/8, carr. 3/6. 
D.C. SUPPLY KIT. 12 v. 1 a. consisting of partially drilled 
metal case, mains trans., F.W. Bridge Rectifier. 2 fuseholders 
and fuses. Change Direction switch. variable Speed regulator and 
circuit. For 200 -250 v. A.C. mains. Suitable for Electric Trains, 
etc. Limited number available at 33/9. 

STANDARD .JACK PLUGS. With 411. screened lead, 1 /11 ea 
5 CORED FLEX. Rubber insulated. 14/38. 1/3 yd., 50/- 501yds TRANSISTORS. Audio Type. 6/8 R.F., 12/8 ; Power type 
2 watts. V15//10P. 17/9. Milliard OC71, 10 / -; 0072, 18/9: XB102, XB104, 10 / -. Most types at bargain prices. Diodes 0A81, GD3, 3/9. REPANCO CONSTRUCTIONAL ENVELOPES AND PARTS IN STOCK. Parts for 3 Dee 3 Transistor Radio. £3 -8-6. 

D 
Transistor 

STEREO, MONAURALPICK UP HEADS, by Acos. Suitable for normal 79, 45, or 331 r.p.m. records or for stereo type. Sapphire Stvlii. Will fit Garrard B.S.R., Collaro and Steer Galaxy Record Changers. Only 49.,9. 

A television course 

for you to study at home 

Entirely new! Practical! 
Bang up to date! 

THE FAMOUS BENNETT COLLEGE OFFERS YOU THIS 

An entirely new course of 
study based upon up -to -date 
techniques has now been pre- 
pared by The Bennett College. 

The course is non- mathema- 
tical, and contains clear dia- 
grams, starting from the very 
beginning (even including the 
basic principles of sound radio 
receivers, if desired) and cover- 
ing all that you need to know! 

This is what you've been 
looking for! A home -study 
course includes : production 

of the signal, scanning and 
reproduction of picture from 
signal. Aerials, types and pur- 
pose. The cathode -ray tube. 
Time -base oscillators, and out- 
put circuits. Synchronisation. 
Video frequency amplifiers. 
The TV tuner, turret, incre- 
mental, etc.Television test gear. 
Television faults. 
For more details, fill in the 
coupon below. Your studies cost 
little, the book you need is in- 
cluded in the cost. 

r -To THE BENNETT COLLEGE (Dept. Io4TV Sheffield) -I 
Please send nie details of the new 

TELEVISION SERVICING COURSE 

NAME...... 

ADDRESS 

AGE 

G2AK : This Month's Bargains 
. VARIABLE CONDENSERS 

All Brass with Ceramic End Plates and Ball Race Bearings. 
50 pf., 5/9 ; 100 pf, 6/6 ; 160 pf., 7/6 ; 250 pf., 8/6 and 
300 pf., 9/6. P. & P. 1/6. Designed for the S.W. constructor. 

REPANCO MINIATURE COMPONENTS 
Full Ronge in Stock. 

TRANSMITTER /RECEIVER AN /PPN -2. Frequency 
214/234 Mc /s. Complete in carrying pack, with 9 valves 
(5 -3A5, 3 -155, I -1R5). 

DUAL VIBRATOR PACKS (2 v.), HS 30 'PHONES and 
ANTENNA, full instruction book, 63.19.6, carr. 7/6. 
HEADPHONES H.R. TYPE. 4,000 ohms, very sensitive. ONLY 12/6 pr. P. & P. 1/6. C.L.R. Type (low res.), 8/6. 
P. & P. 1/6. 

ABSORPTION WAVEMETERS. 3,000 to 35,000 Mc /s in 3 switched bands, marked on scale. Complete with indicator 
bulb. A MUST for any Ham shack. ONLY 17/6, post free. 
2 METER 5 ELEMENT BEAM, W.S. Yagi, complete in 
box with 1 " -2;" masthead bracket. PRICE 49/ -. P. & P. 3/6. 
SUPER LOW LOSS AERAXIAL CABLE, 1/8 yd. 
P. & P. 1/6. 

ROTARY CONVERTERS. 6 v. input, 250 v., 125 mA 
output. ONLY 17,6. P. & P. 3/ -. 

CHAS. H. YOUNG LTD. 
THE COMPONENT SPECIALISTS 

Dept.. " P," 110, Dale End, Birmingham, 4. (CEN 1635) 

(No C.O.D. under LI p lease.) (By return Service.) 
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GENUINE GUARANTEED BRITISH TRANSISTORS 

TANGO'S \I: \KES... LOW ES'l' PR ICES IVEit. 
"'l'IR." L.F.'LF. General purpose 000 k o.. 4 6. 

RED SPOT'.- L.F. /LF. General Purpose 900 kc. s., 5; -. 
WHITE SPOT.-R.F. Osc. /I.F. 3-4 in/es., 818. 
(.reen Yellow. -Audio /Output 125 mW.. 7 6. 
'I'S3.- Special Offer, a few only, 12/6. 

ISIS AN.- XA104, 18/ -; XB102, 10 /-; XB104, 10. -; XA103, 
15 -. 
EDISWAN. -Set of Seven Transistors. XA102, two XA101, 
XB102, XB103, two XC101. ONLY 60/6 per sei. 
MULLARD. -0016, 54/ -; 0C44, 26/ -; 0045, 23/ -; 0065, 2218: 
0066. 251 -; 0070, 141 -; 0071, 14 / -; 0072,)17/ -; 2 0072 (Matched 
Pair), 341 -; 00170 (70 /nice ). 501 -; OCP71, 50 / -. 
ANY TYPE OF TRANSISTOR. CAN BE SUPPLIED. 

TRANSISTOR HOLDERS, 1 /3. ARDENTE sub- miniature. 119 
CRYSTAL DIODES, 1 / -. GEX34. 4/ -: Dullard 0A81, 4 / -; 0A70. 4/- 
FERRITE ROD. -i' x f", 2/8: 6' x r. 2/9; 3' x 5/16', 1/8 
COILS. Repanco DRR2, 41-; DRX1. 2/8; Teletron HAX, 3,-. AI 
complete with circuits. 
TUNING CONDENSERS. -Solid, dielectric, 500 pF (.0005 mid.) 
4 / -; 300 pF., 8/9: 100 pF., 3. -. MINIATURE 600 pF.. 5 / -. 
TRANSISTOR CIRCUITS. -MINI 3, 1/3: Mini 7. 1/6; Major 7 

1/8: MAXI " Q " 6, 8d.; Teletron Transldyne, lid. (Full Kit 
81111716): Three Dee, 11d. (Full Kit. 87/6). 
BEGINNERS 1 VALVE.- Circuit and plans. 11d. Kit, 37/8 
RESISTORS. -All values 10% 1 w., 6d.; 1 watt, 9d. 
III -STAB RESISTORS.-Special offer 100K 5% I w., 9d. 
CONDENSERS.-Miniature, .001 mid.. .002 mfd./100 v.. Bd.: 
.01/100 v.. 10d.:.1 mfd..100 v.. 1'2; .0051200 v., 10d.; Standard size. 
.0111.000 v., 8d.; .1'350 v., 9d. :.1 /500 v., 10d.; .5'350 v.. 1/10. 
ELECTROLYTICS. -(Can Type) 32- 32/450 v.. 6 /6: 100 -200/275 v., 
8/9; 60-250/275 v., 8/9; 64- 120/350 v., 9/8; 60- 100/275 v., 7/ -; 24- 24/350 
v., 4/8: 100-100/200/275 v.. 13/ -; 80.50- 50/350 v., 9/10; Wire ended, 
16 mfd. /450 v., 2/4; 16- 16/450 v., 4/ - 8 -8/450 v., 2/9; 8-16/450 v., 219: 

50 mfd. /50 v., 1 /6; 25 mfd. /25 v.. 119; 100 mfd./6 v., 2/3. 
Miniature, 25 mfd.. 2/8: 50 mfd., 2/3: 8 mfd.. 219; 2 mfd., 218 
SUB MINIATURE. 32 mfd. 25 mfd., 16 mfd., 8 mfd., 4 mfd., 2 mfd. 
All 3/8; 100 mid., 2/9; .1 mfd., TCC. 4/-. 
TERMS : Cash with Order 
for C.O.D. on orders over £2). 
ALL OUR PRICES ARE 

POST PAID. 

OAKFIELD RADIO 
THE TRANSISTOR PEOPLE 

Mail Order Only 
44 Oakfield Road, 

Stockport, Cheshire. 

YOU CAN SAVE 1/- in every 
£1. Send 1/6 for our 56 -page 
Catalogue and receive your 
order number for the Amazing 
Credit Coupon Scheme. Free 
Lists. Bargain Offers. Latest 
News, etc., etc. ORDER NOW. 
Don't Delay. 

EXPRESS ELECTRONICS 
ROSEDENE LABORATORIES 

KINGSWOOD WAY, SELSDON, SURREY 

VALVES 
101 -/8 
103 81- 
1F1 8I- 
1F3 7/6 
1FDI 
12119 7/8 
11.4 6l9 
1P1 81- 
1P10 7/8 
1P11 76 
1E5 7Ì6 
185 7/6 
1T4 7/6 
1U5 61- 
3.6.5 10/6 
3Q4 8/- 

7/6 
3V4 7/6 
5U40 7/8 
5Y3GT 7/6 
5Z4G 9/6 
6AK6 6/6 
6AL5 5/6 
6AM6 4/6 
BATE 7/6 
6ßA8 7/- 
611E6 7/- 

NEW.RED 
6557 10/6 
6BW6 7 ¡6 
6BW7 7/- 
60010 91- 
6D2 5/6 
6F12 4/6 
6J7GT 8/6 
6K7G 6/6 
6K8G 7/6 
61.60 10/6 
6Q.70 7/6 
681.70T 7/6 
68N7GT 5/- 
61,60 7/6 
8X4 7/- 
6X5GT 6/- 
803 4/6 
12AH8 10/6 
12AT6 8/6 
12AT7 7/6 
12AU7 7/6 
12AX7 7/6 
12ßH7 14/6 
12J7GT 101 - 
12K7GT 8/0 
12K8GT 

12/6 

USE 
D 

12Q7GT 7/6 
16A5 0/- 
25A6G 10/6 
25L60T 8/- 
25240 0/- 
30C1 81- 
30L1 8/- 
36L60T 9/- 
36W4 8/6 
35Z4GT 81- 
63KU 1118 
5763 10/6 
DAF91 7/6 
DAF96 8/- 
DF91 7/6 
DF96 8/- 
01176 7/6 
DH77 7/- 
DH142 8/6 
DH150 10/- 
DK91 7/6 
DK92 91- 
111196 e/- 
131.92 7/6 
DL94 7/6 
DL96 8/- 
EABC80 8/6 

PR GUARANTEED 
E1391 5/6 
EBC41 10/- 
EBF80 8/8 
ECM 7/e 
ECC8'l 7/6 
EC083 7/6 
ECC84 0/6 
E0F80 10/6 
ECF82 10/6 
501142 01- 
ECH81 10/- 
ECL80 10/6 
EF4l 
EF80 8/8 
EF86 11/- 
EF91 46 
EF92 6Ì8 
ELIO 22/6 
L+'L41 
EL84 8/6 
EIS! 10/6 
EZ40 7/6 
EZ80 7/- 
EZ81 8/- 
KT33C 9/8 
KT66 1118 

517 
N18 
N19 
PC084 
PCF80 
P(Il+82 
PC1.822 
P1.38 
PL81 
P1.82 
PY81 
PY82 
U52 
U76 
U7ö 
UBC41 
UCH42 

171.41 
UY41 
W76 
W142 
X17 
X142 
X160 
Z77 
ZD17 

7/6 
8/- 
7/6 
8/- 

10/6 
10/6 
2218 
121- 

9/- 
8/6 
7/6 
7/6 
7/6 
7/- 
8I8 
9/8 
8/6 
8/8 
7/6 

8/6 
7)6 

9/- 
4/8 
7/8 

VOLUME CONTROLS MIDGET SIZE LONG SPINDLES D.P. switch, 
3 /9; 8.P., 1/3; Lens switch, 2'8. Values 10K to 3M. Pre set 2/8. 

MATCHED PAIRS 
EL84 21 / -, 6V60 171 -, KT66 27/8, 6B\5'6 18/- Per Pair. Push Pull O.P 

Transformers for above 3 -150 14/8. 12' P.M. Speakers 30 24/8. 

SETS OF VALVES 
DE91. 01191, DAF91, DL92 or D194 231 
1)596. DF96, DAM, DIN 321- 
103, 1F1. IFD1. 1P1 321- 
103, 1T4, 185, 354. or 3V4 23;6 
6K.8, 657, 097, 606, 5Z4G or 6X50 27/6 

Postage ant packing Od. Over £1 post tree. C.O.D. 2/6. 
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Visit the City's popular accoustically designed 

HI-FI Centre 
COME AND HEAR THE LEADING MAKES IN 

AMPLIFIERS AND TUNERS 

AMPLIFIERS BY V.H.F. TUNERS 
VERDIK BY 
ARMSTRONG ARMSTRONG 
ROGERS LEAK 

DULCI QUAD 
GOODSELL T.S.L. 

QUAD DULCI 
LEAK GOODSELL 
W.B., etc. ROGERS, etc. 

HI -Fl SPEAKERS 
BY 
GOODMANS 
PLESSEY 
WHARFDALE 
W.B. 
T.S.L. 
G.E.C. 
LORENZ, etc. 

Another amazing scoop 
for the Hi -Fi enthusiast 

Huge purchase of RCA equipment at enormous reductions 

(I) The New RCA 
Orthophonic Amplifier 

12.20 watt output ; frequency 
response :- within 0.2 DB 
20/25,000 CPS, within 0.5 DB 
10/60,000 CPS ; noise level :- 
85 DB below rated output ; 

distortion : -total harmonic 
less than .01% at 10 watts ; 

valve line up : -two EF86, two 
KT66, GZ32 ; dimensions :- I61," x 8" x 71" ; weight 32 lb. 

Pre -Amp. Input Mic., radio /tape high and low level, crystal p /up 
and magnetic p /up. 
Output Tape and record, bass and treble, mixing facilities low and 

high pass filter, valve line up : -one EF86,1wo ECC8I. Dimensions : 

-12r x 6}" x 3r. 
THE COMPLETE EQUIPMENT AT 29 gns. Carriage extra 

(2) RCA F.M. Tuner 
Will match with the above amplifier or any other amplifier with 
radio input. Tuning range 87.5 -108 mks. The new RCA elec- 
tronic ray tuning indicator is used, AFC, delayed AGC, power 
required 230 -390 v. D.C. at 40 m /A. H.T. 6.3 v at 2.25 amps. Value 
line -up : EF95, EF9I, ECC8I, three 6AU6. Eß91, 6AL7. Attractive 
finish. Dimensions: -l2j' x 61" x 3j". OUR PRICE 118.19.6 
Post and pkg. 5/ -. 

(3) RCA Panoramic Multiple Speaker System 
Beautifully made in walnut finish, using one 15' Hi -Fi speaker. 
Response down to 25 c /s, 2 -2; m /coil tweeters.. Response up to 
20,000 c /s., crossover at 2,000 c /s. Cabinet ported bass reflex 
and acoustically damped. 25 watt rating. FEW ONLY -135. 
The Famous RCA Moving Coil Pick -up with turnover cartridge for 
L.P.'s and standard records, weight adjustment. ONLY 11.10.0 
post & pkg. 2/6. 
In addition to the above snips we can also offer a limited number 
of RCA 10 watt p. /pull amplifiers, ideal for good quality reproducer. 
Bass, treble and balanced loudness feature. 
AT THE VERY LOW PRICE OF 17.19.6. Post & pkg. 4/6. 
Also the junior RCA 8 w. p./pull amplifier with frequency range 
40- 20,000 c. /c. at 16.19.6. Post & pkg. 4/6. 

E!cîroiiïc U (FLEET ST. 

Dept. B. 

152;3 Fleet St., London, E.C.4. Tel. FLE 2833 

Business Hours : Weekdays, 9 -6. Saturdays, 9 -I, 
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GOVERNMENT SURPLUS 
AND MANUFACTURERS CLEARANCE 

METERS. 500-0-500 Microamp. 311n, die. 37/6 ea. Dual Range 
0-5 v. 0 -100 v. FSD 1 m /a, 20 /- ea. ; 50 -0-50 Microamp., 21ín., 30/ -. I.T.A. AERIALS. New 3 element 22/6. 5 element 27/6. 
CO -AX CABLE 6d. yd. AIR SPACED 90. DIPLEXERS 
GERMANIUM DIODES 1! -. 10/- doz. TRANSISTORS from 5! -. 
VOLUME CONTROLS. Long Spindle Midget. 10,000 ohms - 
2 meg. Less Switch. 3!-. D.P. switch 4!6. 
CONDENSERS. Twin Gang .0005 Standard 5/8. Midget 6/6. VENNER SIN. MTRS. 200.250 v. with gear train driving. 5 dials, 
1/10 -1,000 hrs. 25!- ea. 
SEL. RECS. 
1 amp. containing 
12 WAY P.V.C. 
ELECTROLYTICS. 
VAR. SL.IDERS. 
FERRITE 
CONNECTING 
RELAYS. 
V ENNER SILVER 
SLEEVING. 
P,P. OUTPUT 
VALVES TESTED 

12 v. 1 amp. 
30/35 mm. 

CABLE. 
Canned. 

10 ohm 
Rod Aerials. 

WIRE. 
Large stocks, 

-ZINC 
2. 1 4. 5 mm. 

TRANSFORMERS. 
ON 

5' -. 2 amp. 
discs. 10/- 

Screened & 
20+20 mid. 

30 w. for chargers, 
Med. & Long 

P.V.C. 100 ft. 
assorted sizes, 
ACCUMULATORS. 
3d. yd., 2/6 doz. 

For 
MULLARDS 

11!6. 4 amp. 
ea. 
P.V.C. covered. 

450 v., 2/6 
trains. 

Wave, 10 /- ea. 
2/6. various 

from 2/6 ea. 
30.105.' 

EL84. 3 ohm. 
ELECTRONIC 

15/-. 500 v. 

2/8 yd. 
ea. 25/- doz. 

3/- ea. 

colours. 

New. 15 -. 
8/6. 
TESTER 

EY51 5- 
1T4 - 6/6 6F1 768 6X5 7/- EABCOO 

/6 
EY51 ß!- 

1U4 8/- 6F6 8D2 4/8 8/- P61 4'. 
SAO 6/- 6F13 6 9D2 5/- EB41 7/6 PEN45 7/6 
514 9/- 6J5 6'- 10F1 7/8 EB91 5/6 PEN46 7!- 
4D1 4/- 6.16 6 - 12A6 7/8 ECH42 8/- SP41 4'- 
BAGS 5/- 6J7 6 - 12AH8 8!- ECL80 9/- SP61 4!- 6AL5 5/- 
6AM5 5/- 

6K7 46 
6L6 66 

12AT7 8.!- 
12AU7 7/- 

EF36 5/- 
EF37 9/- VR150/30 5!_ 

6AM6 8/- 
6AQ5 6/- 

6SA7 8 - 
6SC7 4 6 

12AX7 7/- 
1213117 10 /- 

EF39 5/6 
EF50 318 

UI,R4 8/- 
SACS 7/- 6SJ7 5'- 125007 5/- EF50 5/- VCR97 
6BA6 8!- 651{7 5 - 125.17 618 EF80 8/- 15 /- 
65E6 5/8 6SL7 6.- 12SK7 5/- EF91 61- VCR138A 
6BH6 5/- 6SN7 7 - 15D2 8/- EF92 7/- 25 /- 
6BW6 8/8 6115 6'6 5005 10 /- EL32 5/- VCR139A 
6C4 5/- 6V6 6 8 807 6/- EL91 5/8 25!- 
SECONDHAND VALVES, YOUR CHOICE, 21.0.0 for EIGHT. 
ECL80, 6C4, 6AM6, SAGE. 6J6, EF50, 6BE6, 3A4, EF80, SP61, P61, 
6J1. PY80, PY82, Z77, 6AL5, 6K7. 65J7, EL32, EF42, 602 20P1, 
6F13. SP41, EY51, EB91, EF91, EF39, EF36, PEN45, PEN46. 

HUGGETT'S LIMITED 
2 -4 PAWSONS ROAD, WEST CROYDON 

(ebruary, 1960 

REPANCO HIGH GAIN COILS 
Dual Range Crystal Set Coil, Type UKXI 2/6 
Dual Range Coil with Reaction, Type DRR2 4!- 
Matched Pair Dual Range T.R.F. Coils, Type DRM3, pair 8/- 
Pair Dual Range Superhet Coils, Type 9114, pair 8/- 
Miniature Iron Dust Cored Coils, Type " R " :- 

Range Aerial H.F. Oee. 
800.2,000m. RAI RHFO ROI 
190- 550m. RAS RILES RO2 each 8/3 
70- 230m. RA3 RHF3 203 
15- 50m. RA4 RHF4 ROO 

Ferrite Rod Aerial, Dual Range Type FR1 1£/6 
Miniature I.F. Transformers, Type MBE (465 Kc /a), pair 12/6 
Standard I.F. Transformers, Type TOO (465 Kern), pair 13/6 

Send B.A.E. for latest Repanco Component Catalogue 

RADIO EXPERIMENTAL PRODUCTS LTD. 
33 Much Park St., COVENTRY. Tel. : 62572 

The book for the serious model -maker 

RADIO- 
CONTROLLED MODELS 
by F. j. Camm The remote control by 'radio of models - whether aeroplanes, boats, locomotives, tanks or steam rollers 
as well as stationary models -is an important post -war develop- 
ment with a keen. wide -world following of hundreds of thousands 
of enthusiasts. This practical book is the result of the author's 
numerous experiments and long research on the subject 
and includes information already published in the nationally 
read " Practical Mechanics " plus additional material. Contents 
include steering control gear ; receivers ; transmitters ; control 
box ; tuned reeds ; model actuators ; tuning transmitting 
aerials ; details for model battleship and aircraft, etc. Fully illustrated with circuit details, diagrams and photographs, etc 
Its. 6d. FROM ALL BOOKSELLERS ... or in case of 
difficulty 13s. 6d. by post from C. ARTHUR PEARSON LTD. 

Tower House, Southampton Street, London, W. C.2. 

LYONS RADIO 
LTD. 

Dept. M.P., 3, GOLDHAWK ROAD, 
SHEPHERD'S BUSH, LONDON, W,12 

Telephone : SHEpherd's Bush 1729 

TRANSFORMER BARGAINS. Type ZA. 
Pri. 230 v. 50 cps. Sec. 350 -0-350 v. at 225 mA, 
250 -0-250 v. at 75 mA, 6.3 v at 5 A, 2 x 5 v. at 
3 A. Ex. Govt. as new. PRICE ONLY 32/8, 
post 4/ -. Type 181. Pri. 180,230 v. 50 cps. 
Sec. 4.2 v. twice at 10 A. Ex -Govt. as new. 
PRICE ONLY 17/6. post 3'6. Type MT3. 
Pri. 200/250 v. 50 cps. Sec. 30 v. at 2 A. tapped 
3, 4, 5, 6, 8, 9, 10, 12, 15. 18, 33 and 24 v. All 
connections clearly marked. Brand new. 
PRICE ONLY 22/6, post 2! -. 

ACCUMULATORS. 6 V. 85 A. H. in metal 
cases 111 x 94 x 7 in. Ex -Govt. as new and 
unused. PRICE ONLY 45' -, carriage 7/6. 

METAL. RECTIFIERS. Selenium full - 
wave bridge type. 12 v. 1 A. PRICE ONLY 
4/3. post 11 -. 

TRANSFORMERS. Pri. 200'250 v. Sec. 
tapped 3.5 v.. 9 v. and 17 v. for providing, 

used with rectifier 2, 6 or 12 V. D.C. 
respectively. PRICE ONLY 10/6. post 1 /6. 
BOTH ITEMS together 1516 post paid. 
Wiring diagram included. 
RECEIVERS TYPE R1155Á. Complete 
with valves, in good condition but untested. 
PRICE ONLY 24.15.6. Also a few available 
in good condition less outer case, valves 
and possibly a few parts, would provide a 
good source for Spares. PRICE ONLY 30/ -, 
carriage either 8 /6. 

5 WAY CABLE. Each conductor 9/012 
tinned copper. rubber insulated and colour 
coded with synthetic outer insulation. 
Outside dia. fin. Ex -Govt. origin. PRICE 
ONLY 35/- for 100 yards, 201- for 50 yds.. 
38/8 for 25 yds. 

PADGETTS RADIO 
STORE 

40, MEADOW LANE, LEEDS, II 
Indicator Unit.. -Type 166A or Type 116. 
Complete with tube and all Valves, EF50s, 
etc. Good condition, 25' -. Carr. 7/6. 
1154 Transmitters. -Model M. Four wave 
band. Good condition. complete with 
Valves, Meters, etc.. 18' -. Carr. 12!6. 
Tube Unit B092981.- Complete with 
3BP1 tube (guaranteed tube), less Valves, 
Switch Motor and Transformer, 18/ -. 
Carr. 81-. Condition of case, Store soiled. 
Spare tube, 10' -. 
U.S.A. Receiver Type 1585.-11 Valves. 
6 9001, 1 12A6, 3 GAK5. 6 Superhet Pre -set 
Positions on Medium Wave. 1 T.R.F. 
Band 234 -258 Megs. A Car Radio all but 
made. Complete all for 18' -. Post 3/6. 
Special Offer of Reconditioned Ultra 
T.V. Sets, Model 815. 141n. T.V. for all 
B.B.C. and I.T.V. Stations. Perfect results 
and sold with a Money Back Guarantee. 
For £12 only. Tube sent in separate carton. 
Carriage per B.R.S., 171 , 
Receiver Type 3645.-The cleaned -up 
1355. complete with 7 VR65, 1 VR91 Valves. 
With valves, 12/ -. Less Valves, 6/ -. Carriage 
per B.R.S. 7/6. 
Bush T.V. 24C. 12in. T.V. B.B.C. and 
I.T.V. Perfect Pictures. £9. Carriage 17/ , 
Bush. Pye, Ultra, 121n. B.B.C. only.' 
Perfect Pictures. £8. Carriage 17/ -. 
Twelve Inch T.V. Chassis. Complete with 
L.O,T., Focus Coils. etc. Less valves, 15' -. Pye, Ultra, Plessey, Banner, Ekco, Marconi, 
etc. Carriage per B.R.S.. 5 / -. Chassis 
less L.O.T and Focus Coils for 5' -. Carriage 
4/ -. 
Speakers from T.V. Sets. All Perfect. 
7 x 4, 10/- ; 8fn., 8!8 ; 6in., 6/6. Post 2/6. 
Send 3d. Stamp for Bargain List of Valves and Small Components. 

HIGH GAIN 
TRANSISTORS 
BRAND NEW AND GUARANTEED 
Red /Yell. (6 me /s), 8/6. White Spt. (4 mt /s), 
7/6, Yell, /Grn., 6/6 (Matched pr. 250 mW), 
13/6. Red Spt., 6/6. 

MINIATURE AMPLIFIER 
3 -stage 4 TRANSISTORS, p.p. output, 
250 mW, for 2 -3 ohm speaker. Ideal for 
Gram., Radio, etc. High gain. Excellent 
quality, uses small 6 v. batt. Easy assembly. 
Full kit, matched Ediswan Transistors, com- 
plete instructions, Brand New Components, 
59/6, p. & p. 1/6. Circuit diagram assembly 
details, 2/6. 
SUB -MIN. ELECTROLYTICS, 2, 4, 8, 
25, 50, 100 mid., 15 v.w., 2/9. 
MIDGET RESISTORS, } /i. wt, Approved 
values, 3!,d. 
MIDGET VOL. CONTROLS. Standard 
values, 2/10 or with S.P. switch, 4/ -. 
MIDGET ACCUMULATORS. About 
IJin. x lin. x Lis., 2 v. .27 amp, /hrs, 
Ideal for radio, models, etc. 3/ -. 
PLASTIC BOXES with hinged lids : 
4)in. x 3in. x 14in., 2/6, p.p. 1 / -; 51in. x 
39in. x lain., 3/3, p.p. I / -; 74in. x 3 1in, x 

4/9, p.p. 1/3. 
PERSPEX. bin. x 3in. x Jin. Ivory. I / -, 
p.p. 6d. 
HEADPHONES. H /R, 17/6 pair. 
Please include sufficient postage when 
ordering. Send 3d. stamp for list of New 

Components. 

BURLAND RADIO ACCESSORIES 
G3IRE Est. 1947 G3JZ 
ANN'S PLACE, SOUTHWICK, SUSSEX 
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THE LINEAR LI /10 
A 10 -WATT HIGH FIDELITY 

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 5 ins. 
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, ECC83, EL84, EL84, 
EZ8I. H.T. and L.T. power 
supply point is included for a 

radio tuner. 
FREQUENCY RESPONSE 
+ I deb., 30- 20,000 c.p.s. 
MAXIMUM POWER 
OUTPUT 

In excess of 14 watts. 
SENSITIVITY 

L.P. 220 m.v. 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 

ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE -AMP 

HARMONIC DISTORTION Less 

than 0.1% measured at 8 watts at 1000 c.p.s. 
Weight 10 lbs. 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 

AT A PRICE YOU CAN 
MAXIMUM RELIABILITY! 

38N8. AFFORD. 
Send S.A.E. for descriptive literature. 

TRADE ENQUIRIES to 

LINEAR PRODUCTS LTD. 

Also Available -THE 145. A 
compact High Quality 4 -5 
watt amplifier. Size approx. 
7- 5 -51in. high. Sensitivity is 28 
millivolts so that the input socket 
can be used for either micro- 
phone or gram., tape, radio tuner, 
etc. B.V.A. valves used are ECC83, 
EL84, EZ80. Controls are : Vol. 
Treble and Bass with mains 
switch. The Tone controls pro- 
vide full compensation for long 
playing records. Output match- 
ing for 3 ohm loudspeaker. Retail 
price LS /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 equalization adjustment 
by multi -position switch for 3), 711 and 
15ín. per set. Retail price 12 gns. 

DIATONIC 10 -14 WATT. High Fidelity 
amplifier with integral pre -amplifier. Retail 
12 gns. 
CONCH ORD 30 WATT. Hi -Fi amplifier 
with two separately controlled inputs. 
Retail 15 gns. 
L3/3 STEREOPHONIC AMPLIFIER. 
Sensitivity 150 m.v. Output 3 watts on each 
channel. Retail 7 gns. 
LS/5 STEREO AMPLIFIER. 5 } 5 watt. 
II gns. 

ELECTRON WORKS, ARMLET, 
LEEDS. 

BENSON'S 
ETTER 
ARGAINS 

MCNIrJR 56, w Indicator 248 and Power Unit 
67.5. \ :, : \ C11138a, 3/EF50, 2/Etx;33, 
,.EF55, EF37A, 6V6, 3/EA50 and 2 /5U4G, 
\ i' I LOA. 230v. A.C. input. Each unit 12x9x181n.. 
black finish. Panel controls : Brill., Foots, TB 
expansion, "Y" shift, "X" shift (2) ; TB 10- 
20,000 secs. A.C. /D.C. switch, "Y" amp. multi- 
plier/divider ; sig. input, trig. and "Y" input. 
Voltmeter C.Z. 5/20/100 v. "X," "Y" and "G" ue 
"Simmers" at rear. Mains and 18 -way cable Inc. 
cathode probe unit, 17/8 extra. 88.10.0 (Rail 20/ -). 
RELAYS, two heavy makes ; 12 v. or 24 v. 
either 8/8 ; 6 v. 2 breaks, 1/8 ; 2 makes, 2/8 ; 

TX 1154 multi c /o, heavy contacts, 5/8 ; DYNA- 
MOTORS : D.C. 6 v. to 250 v., 60 mA., 11 /0 ; 

12 v. to 250 v., 65 mA, and 6.3 v. 2.5 A, 11/6 
(post miniature 

B 1 6 iÁ 10/8. INDICATORS. type 277, with la. 
C.R.T., 4/V1191, 2 /VR92, 37/8 (p.p. 3/6). Type 
101, with VC/1530 (61in. Blue. magnetic, Octal 
base), and 2 /EB91, 2 /EF91, 2!810 ; new cond., 
80 /- (post :1/6). Type I, with VCRR263, 2/EF52, 
5'6J6. 1 ()V6. I /EY51. 2/EB91, 3 EF91 ; with 
RF EHT Generator and 28 kc/s, stab, 45/- 

I H,ì1 7/6). Type 97 with VCR517, 10 valves, 30f- 
Hail 7/0). CR11s1 Noise limiter assemblies, with 

3(8. VIBRATORS, Mallory 11634e 12 v. 
-pan. 7.6. 6 v. 5 pin (534C), reversible. 7/0. 

R1155B. good condition, tested, with handbook, 
£7.10.0 ( Rail 10/ -). DRIVES : slow- motion Ad- 

aIty 200 ; 1 ratio, sealed 0 -100, 5/8. 81165 
S.M. "N" type. new, 10 /8. Potentiometers, minia- 
(cee w (rewound. 6 0,100 0, 600 0. lk or 7k, ea, 1/ - 
CHOKES LF 10H 206 mA., 8/8 ; Potted 1U11 100 
m A.. 7/8 : "C" 511 400 mA., 10 /8. Mit. Inserts, 
r..P.O. carbon, 2 /8, Bal. armature type, 2/6. T%. 
VAR. CONDENSERS, 3kV, test; 50 or 100 pf., 
each, 7/8. Power Unit : Input 115/250. Outputs 
330 v. IOU mA., D.C., smoothed and 6.3 v. A.0 
twice. 5Z40 rectifier; potted LFC and trans. 
New, 30/- (Pont 3/6). Input 2:30 v. Outputs 
350 v. 80 n A., D.C. and 6.3 v. A.C. Valves 
067, EF50, 57,4 and EA50 ; cased, 25/- (Poet 3/6.) 
LIST AND ENQUIRIES : S.A.E. please. Ternie, 
C.W.O. Postage extra. Immediate despatch. 

Callers and Past : W. A. BENSON )PW), 136 
Rathbone Road, Liverpool, 15. SE F .v53 
Caller.: SUPERADIO (Whitechapeli, LTD., 118, 
Whiteehapel, Liverpool, 2. N0 F 

WIRING ACCESSORIES 
Return of Post Service. Lowest Possible 
prices consistent with high quality. Money 
back guarantee. 

PVC Cable Flat Twin with E. 3 Core 
1.044 £2. 1. 8 £2.15. 1 £2.19. 4 
3.029 £2.14. 2 M. 8.11 £3.19. 0 
3.036 £3.19. 5 £4.10. 9 25.10.10 
7.029 24.19.11 £6. 1.11 £6.18. 3 

TRS CABLE 
1.044 £2. 3. 5 
3.029 £2.15. 9 
3.036 £3.15. 2 
7.029 24.13.10 

£2.13.11 
£3. 6.10 
£4. 6. 5 
25.18. 2 

£3. 0.10 
£4. 5. 4 
£5. 8. 7 
£6.16. 7 

Prices per 100 yds. All sizes stocked Sup- 
plied in 25, 50. 75 or 100 yd. lengths. 7.029 
and above cut to length -no cutting charge. 
Carriage paid on all orders over £2. Full 
range of accessories available. Send for 
complete lists. 

ELECTROSURE 
118, FORE STREET, EXETER 

Phone : Exeter 56687. 

TRANSFORMERS 
Suppliers to B.B.C I.T.A., and leading radio 
manufacturers. Single or long runs. Prompt 
delivery. Home and export. Rewinds to 
all makes. 

FORREST (Transformers) LTD., 
SHIRLEY, SOLIHULL, WARWICKS, 

and SHI 2438 

SHORT -WAVE RECEIVERS 

FOR THE BEGINNER 

SERVICING TRANSISTOR RE- 
F CEIVERS, by F. R. Pettit, 6 / -. 

'Postage 6d. 
R.S.G.B. AMATEUR RADIO CALL 

BOOK. 1960 ed., 3/6. Posture 6d. L. 
PRINCIPLES OF ELECTRONICS, 

by H. Buckingham and E. M. Price, 
18/6. Postage 9d. 

'HOW TO INSTALL & SERVICE 
AUTO RADIOS, by J. Darr, 26/ , 

'Postage 9d. 
EVERYMAN'S WIRELESS BOOK, 

by F. J. Camm, 17/6. Postage 9d. 
RADIO VALVE DATA. 6th ed, 

Compiled by "WW," 5 / -. Postage 
9d. 

'SINGLE SIDEBAND. For the 
Radio Amateur, by A. R. R. L.,, 14/ -. 

/Postage 1'3. 

NEW 1960 CATALOGUE, 1/ -. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -23 PRAED STREET, 

Step -by -step Building Instructions for 
a number of simple S.W. receivers, 
battery or males, with point -to -point 
wiring diagrams, photographs, etc., and 
including an introductory chapter on 
S.W. techniques. 

Data Pub. No. 14. 
Postage 6d. 

LONDON, W.2. 
Phone : PADdington 4185. 

Open 6 days 9 -6 p.m. 
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FREE TO AMBITIOUS 
ENGINEERS ! 

Have you sent 
' ENGINEERING 
OPPORTUNITIES ' 
is a highly informative 
guide to the best -paid 
Engineering posts. It 
tells you how you can 
quickly prepare at home 
on " NO PASS -NO 
FEE" terms for a 
recognised engineering 
qualification, outlines the 
widest range of modem 
Home -Study Courses in 
all branches of Engineer- 
ing and explains the 
benefits of our Employ- 
ment Dept. If you're 
earning less than £20 a 
week you cannot afford 
to miss reading this 
unique book. Send for 

our 
E 

copy to -day- 

--- FREE COUPON - - 
Please send me your FREE 148 -page 
"ENGINEERING OPPORTUNITIES" 

'NAME 
ADDRESS 

Subject or Exam. 
:that interests me 
. British Institute of Engineering Technology 
4409B, College'House, 29 -31, Wright's Lane, 

Kensington, W.B. 

for your copy ? 

WHICH IS 
YOUR PET 
SUBJECT ? 

Mechanical Eng. 
Electrical Eng. 

Civil Engineering 
Radio Engineering 

Automobile Eng. 
Aeronautical Eng. 
Production Eng. 

Building, Plastics, 
Draughtsmanship, 

Television, etc. 
GET SOME 

LETTERS 
AFTER YOUR 

NAME! 
A.M.I.Mech.E. 

A.M.I.C.E. 
A.M.I.P.E. 
A.M.I.M.I. 
L.I.O. B. 

A.F.R.Ae.S. 
B.Sc. 

A.M.Brit.I.R.E, 
CITY & GUILDS 

GEN. CERT. 
OF EDUCATION 

etc., etc. 

BIET 

February, 1960 

Build your own 

TAPE RECORDER 
"ASPDEN" 

Tape Deck and Amplifier Kits 

TAPE DECKS. 2- speed, twin track, easy to assemble kits 
with finest motor. Ferroxcube heads and full instructions. 
Reduced Prices :- 

Model 582 for 5fn. spook, kit £7.10.0. 
Model 782 for Tin. spools, kit £8.10.0. 
Either model assembled and tested, 30/- extra. 

AMPLIFIER kit, 24. watt, record /replay. 2 recording posi- 
tions, neon indicator, etc.. £5.18.0. Power Pack kit for 
above, £2.18.6 (both without valves). Carr. and packing 
extra. 
Mr. R. White of Omagh, N. Ireland, writes : 

"The performance of the recorder is very good, and I recom- 
mend it to all those who wish to get first class performance at 
approx. half the cost." 

Send STAMP for full particulars to :- 
W. S. ASPDEN 

Stanley BWocrkkpoolnedon Road, 

New HI -FI Publications 
JASON FM TUNERS 2s. 6d. 
MULLARD AMPLIFIER MANUAL 8s. 6d. 
NULLARD TAPE PRE -AMP. C 2s. 6d. 
QUALITY AMPLIFIERS 7 designs 4s. 6d. 
52 -page Catalogue available on request. 

J. T. FILMER DARTFORD, KENT. 
Tel. Dartford 4057 

Morse Code operating . . . 

. .. as a PROFESSION 
45 years or teaching Morse Code Is proof 
of the efficiency or the Candler system. 

Send 3d. stamp for Payment Plans 
and full details of all Courses. 

CANDLER SYSTEM CO. Dept. 5L0 
521i. Abingdon Road, London. W.S. 
Candler System Co.. Denser. Colorado. U.S.A. 

IS YOUR T.V. TUBE DIMMING? 
YOU CAN EXTEND THE LIFE OF THAT 
TUBE AND IMPROVE THE PICTURE 

Post, packing, 

& ins. 2/6. 

C.W.O. C.O.D. 

NO SOLDERING 
NO WIRING JUST PLUG IN IT'S 

AUTOMATIC IT'S GUARANTEED 
We can offer these units for any make of set. 
IMPORTANT. State name, address, & make 
and model no. of set, & tube in block caps. 

SINCLAIR ELECTRONICS, 
Dept. P.W., 33, BERWICK ST., W.I. 
Callers Welcome - Trade Enquiries Invited. 

SPECIAL OFFER 
Set of 18 Wirewound 1% Resistors to make 
Wheatstone Bridge to measure 0.1 ohms to 
1.11 Meg., 19/8. p. & P. 1 / -. 
15 Range A.C. /D.C. Mulumeter Kit 
1,800 o.p.v. A.C. and D.C. Ranges 15. 60. 
150. 300, 600 v. A.C. & D.C. ; 3 v. D.C. ; 6, 60, 
600 mA. D.C. ; Ohms to 2 M. Kit comprises : 

500 uA. meter scaled 0-15 and 0 -600, Salford 
Inst. Rec., ready adjusted 1% Shunts, 
seven 1% multipliers, other resistors, 
switches, pot., circuit and instructions. 
45/- post free. 
Precision Wirewound Resistors 
1 Watt. 1 to 1.000 ohms 1 %, 2/9 : 0.2 %. 413 
to 5 K. 1";,, 3/3 ; 0.2 %. 4/9 to 20K. 1%. 4'- 
O.2°ó. 6/- ; to 50 K. 1 %, 4/3. Your value 
wound to order. 
Transistors. Red Spot. 4/9 ; White, 4,/9 
Green /Yell., 7/6 : Red /Yell., 15/- ; STC 
TS1, 4/3. Post free. 
Sprague 0.1 uF /600 v. Metal Cased, 4/- doz. 
P. & p.. 1 / -. 

PLANET INSTRUMENT CO., 
25. Dominion Ave., Leeds, 7. 

PETHERICK' S 
RADIO SUPPLIES 
22, High St., Bideford, N. Devon. 

5/- TRANSISTORS 5/- 
Red Spots 5/- each. Yellow /Green 5/8, 
White Spots 6/8. Red /Yellow 12/8. Crystal 
Diodes 1 / -, GEX 34 41 -, 0A704/... CRYSTAL 
SET COILS, M.L. With circuit 2/8, DRR2 
Coils with Circuits 4' -. Vari- Loopstick 
M.W. Coil with Transistor Circuit 4/6, 
Reaction Condensers .0001 3/ -, .0003 3/9, 
.0005 4 / -. Miniature .0005 4 / -. 2 Mfd. 150 volt 
Electroiytics 1/8, Headphones for Crystal 
Sets 14/ , British -made Volume Controls 
Miniature Less Switch 3/3, D.P. Switch 5/9. 
Deaf Aid Earpieces with ear insert and 
lead 1316 each. All Post FREE in U.K. 

r1- Finger Pianist, 
Build your own electronic keyboard 
and play everything! Send for free 
leaflet. Guitar, cello, flute and trumpet 
are all easy. Write now... 

C & S, 20 Maude Street, 
Darlington, Co. Durham. 

RES /CAP. BRIDGE p31!:2,_ 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. Direct reading 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. PV) 
Raleigh Mews, Raleigh Street, Nottingham 

A 3d. stamp will bring you a copy 
of our latest 

RADIO & TELEVISION 
COMPONENT Catalogue 

JAMES H. MARTIN & CO. 
FINSTHWAITE, NEWBY BRIDGE, 

ULVERSTON, LANCS. 

"GLOBE- KING" 
WORLD- FAMOUS KITS AND 
RECEIVERS for the Radio Amateur 
and S.W. Listener. Catalogue Free, 
enclose stamp for Postage. Kits from 
79/6 at your dealers, or direct from 

JOHNSONS (RADIO) 
ST. MARTINS GATE, WORCESTER 
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- - - -- KINGSMERE SUPPLIES LIMITED 
Insured Post If -, over £2 Free. (Export extra.) MAIL ORDER HOUSE 

Built to the highest specifications, 
these chassis offer 
the finest value 
to the en- 
thusiast. 

Matched 

ALL BRITISH RADIOGRAM 
CHASSIS. 3 WAVEBANDS 

S MULLARD VALVES 
ECH81, EF89 EBC81, EL84, EZ80 
Brand new and guar. A.C. 2001250 
v. Short- Medium -Long -Gram. P.U. 
High Q dust core coils. Latest 
circuit technique. AVC and neg. 
feedback. 4 watts. Chassis size 
13) x 6 x lin. high. Aligned and 
calibrated ready for use. Quality 
at Low Cost. Chassis isolated. 
M.P. Dep. LS and five monthly of LI. 

Leaflets S.A.E. OUR PRICE E9 -9 -0 
DULCI 6 VALVE AM -FM MODEL 818 -18 -0 

Speakers, Sin., 6.'.in., Bin. 17/6 ea. IOin. 25/ -. 

90 -DAY 
VALVES 

ALL BRAND 
GUARANTEE NEW 

6/5 7/6 1/6 5/6 
5U4 6Q7G 954 155 
6KBG 12AX7 EASE( IT4 
'6N7M EF4I El 148 6K6GT 
6V6G EL4I 6H6GT 807 
6X5G EL84 2/6 SP6I 
6AM6 EZ43 6K7G 6AC7M 

SPECIAL PRICE PER SET 
6K8G, 6K7G, 6Q7G, 6V6G, 6X5G ... 27/6 
IRS, IT4, 155, 3V4 or 3S4 .. .. 27/6 
Matched Pairs 6V6G, 15 / -. EL84, 17/6 
Valve Boxes, All Sizes 2/- doz. 
Carbon Pots. 5K co 2M, 2/6 : DP. 4 / -. 

BSR 4 -SPEED SINGLE PLAYER 
Model TU9. Our bargain price, 

,Cut out board, 12 1in. x 161in., 5 / , 

901; 

TERMS : Remit with Order or C.O.D. 

BRAND NEW 

AND BOXED 

OUR PRICE 

£6 -I9 -6 
U.A.8. WORLD'S FINEST 4-SPEED AUTOCHANOER 

IDEAL FOR USE WITH OUR CHASSIS 
H.P. Dep. £3.10.0 and four monthly of El. 

Stereo- monaural model El extra 

ALFA MULTIMETER 
Pocket size 51 x 31 x 

300 microamp F.S.D. Sin. Scale. 
17 Ranges. 3,330 ohms per volt. 
A.C. Volts. 0 to 1,200 v. in 5 ranges. 
D.C. Volts. 0 to 1,200 v. in 5 ranges. 
D.C. Current. 0 to 300 m.a. in 3 ranges. 

Resistance. 0 to.20 K and 0 to 2 meg. 
Decibels. -20 to +23 db. and +20 to 
+37 db. 

Complete with leads and prods. Uses 

No. B battery. Fully Guaranteed. 

FAMOUS MAKE 

LONG PLAY PLASTIC 
RECORDING TAPE 

On universal fitting plastic spools. for 311 

recorders single and double track. 50 %.. 
extra play at standard prices, 
7in. spool 1,700ft. tape, our price 35/- 
51 in. spool 1,200ft. tape, our price 28/ -. 
Sin. spool 650ft. tape, our price --21/- 

MSS Sin. spool 225ft., price 7 ¡6. 

STANDARD PLASTIC TAPE 
7in. spool 1,200ít. tape, 21/- 
5ín. s 600ít. p 

REDUCED PRICE £5 -19-6 Sparc 
pool 
Plastic Reels. 

e, 

sizes 
IS /- 

3' -each. 

FOAMCOURT WAYE, FERRING, WORTHING, SUSSEX 

TRANSISTOR SUPPLIES 
Teletron Transidyne Pocket Tran- 
sistor Set. All paru LI 1/-/-. (Post 2/6.) 
Mini 7 Transistor Pocket Receiver. 
Complete kit, £9/10/ -. (Post 2/6.) 
Red Spots, 4/- ; White Spots, 5/- ; 

Green /Yell., 5/9 ; Ediswan XB104, 
8/6 ; XAI04, I6 / -; OC70, 14/ -; OC71, 
14/- ; 0072, 17/- ; 0C44, 26/ -. 
Moving Coil Earpiece (use as miniature 
speaker), 5/- ; Transformer for same, 
51- 

Super Coax, 6d. yard. Var. Air Con- 
denser, 365 pf., 31-. Subminiature 
Electrolytics (15 volt), 2, 5, 8, 25, 50 /1.f., 
3/ -. Submin. Transformer Interstage, 
5 -I, 8 -I, 7/6. Power Packs : 200/250 
v. in.: 300 v. 200 mA. and 12 v. A.C. 
out., 50 /- (carr. 7/6). 6 v. D C. in., 120 v. 
60 mA. (vibrator) out., 17/6 (carr. 5/ -). 
Receiver 78, 35/- (carr. 5/ -). 

TERMS. -Cash with order. Post extra. 
Norco Reflex Circuit.-Best 2 Tran- 
sistor. Send Bd. stamps for our Notes. 

MOR('O EXPERIMENTAL 
SUPPLIES 

8 & 10, Granville Street, Sheffield, 2 

Tel. : 27461 

ASTRAL RADIO PRODUCTS 
' IIOME RADIO.' 32 -pace illustrated 
booklet. Simple wiring instructions for 
Crystal Set, 1, L 3 Valuers. 2 / -, post 3d. 
TRF COILS. 71- pr post 6d. DUAL 
WAVE 1IF Coil with REACTION. 
Specified for' Summer All Dry Portable.' 

A.C. Double Triode 1,' eta. 4/6, poet 3d. 
IITs Miniature, 1 x li' x 21' in cans. Extra 
high ' Q.' Special offer, 9/ -, pr., post 6d. 
Crystal Set Coils. L. & M.W. 2/8, post 3d. 

82 Centurion Road, Brighton 

B.B.C. - I.T.V. - F.M. AERIALS 
B.B.C. (RAND 1). Tele- 
scopic loll. 19/6. External, 
S /D. 26 3. 
I.T.V. (BAND 3). 3 Ele- 
ment loft array, 24/ -. 5 
Element, 32/6. Wall 
mounting, 3 Element, 33/9. 
5 Element, 414. 
COMBLNED R.B.C. + 
T.T.V. Loft 1 +3 Element, 
41/3. 14-5 Element. 48/9. 
Wall mounting, 1 +3 Ele- 
ment, 56/3. 1 +5 Element 
63 /9. Chimney and mast 

mounting units also available. 
F.M. (BAND 2). Loft "H," 28 / -. 3 Ele- 
ment loft, 52/8. S/D loft. 12/6. External 
SID 26/3. State channel when ordering. 
C.W.O. or C.O.D. P.P. 2,6. Coaxial cable, 
Sd. yd. Coaxial plugs. 1'3. Send 64. 
stamps for illustrated lists. 
K.V.A. ELECTRONICS(Dept. P.w.) 
3B, Godstone Road, Ken:ey, Surrey 

UNIVERSAL BOOK CO. 
Short Wave Receivers for the Beginner, 

by DATA. 6 / , Postage 6d. 

Servicing Transistor Receivers, by 
Pettit. 6/ -. Postage 6d. 

Building the Amateur Radio Station, 
by Berens. 24/ -. Postage t / -. 

Modern Car Radio Receivers. 3/6. 
Postage 6d. 

T.V. Fault Finding, by Radio Constructor. 
5 / -. Postage 6d. 

T.V. Servicing, by Patchett, Vol. 4. 7/6. 
Postage 6d. 

The A.R.R.L Antenna Book, 18 /, 
Postage If -. 

12 Little Newport Street, London, 
W.C.2. 

(adjoining Lisle Street) 

CABINETS & 

EQUIPMENT 
We can supply any Cabinet 
to your own specification. 

"Bureau" 
LI6.I6.' 

This is only one example taken 
our extensive range of stock cats,. -. 

Write for our NEW 24 page fully t.ius- 
trated catalogue on : 

THE LARGEST RANGE OF CABINETS 
IN THE COUNTRY. 

Equipment is also our speciality and 
we now offer, in a novel book lorm 
A NEW EQUIPMENT COMPARA'i'CR 
illustrating our range of radio chassis. 
speakers, tape decks, single players and 
autochangers. 
SEND TODAY for a copy of these tic, 
books, which are absolutely FREE. 

120(PW260) Green Lanes, Palmers Green 
London, N.13. BOWes Park 11556 

(Nr. The Cock Tavern) 
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BUILD 
YOUR 
OWN 

PRACTICAL WIRELESS 

MA - IT TRANSISTORISED 

CAR RADIO 
I 

EASY TO BUILD ON PRINTED CIRCUIT. 
5 -VALVE SUPERHET WITH TRANSISTOR. 
STANDARD r x 2" for 12 VOLT BATTERY. 

First tested Do- it- Yourself Car Radio, acclaimed by the 
Press. Uses low voltage valves and printed circuit. 
Negligible " fade," no buzz, only r.5 amp. consumption. 
Complete with full instructions, diagrams, etc. Ser- 
vicing and free advice on request. Also Jason Car 
Radios. Send 3'6 for Car Radio booklet. 
Can be built for £13.10.0 plus 5/- post. /ins. and pack. 

Cash with order or BUY -AS- YOU -BUILD details and 
leaflet. 

Dept. N., MAYRA ELECTRONICS LTD. 
118 Brighton Rd., Purley, Surrey. Tel.: BYW 1263. 

February, 1960 

Not only circuit tests 
but everything elec- 
trical can be tested 
with this handy com- 
pact meter. Tests H.T. & I..T., 
Valves, components, electrical 
appliances and car lighting sys- 
tems, etc. May be used on A.C. 
& D.C. mains. 

See the Radiometer at your dealer 
or write for illustrated leaflet to :- 32/6 

complete 

PIFCO L'l'11. 
WATLING STREET MANCHESTER 4. 

Now ... in your own home , LEARN 
RAE Vt LOVUOV0W 

EXP ER NCE NE 
DED 

AL 

PRACTICA 
EpUIPMENT 
tlNC 

YOU A REP' GIVES 

TRAtN NGY 

Practical Radio 
Radio & Television 

Servicing 
Practical Electronics 
Electronics Engineering 
Automation 
Basic Practical and 

Theoretic Courses for 
beginners in Radio, 
T.V., Electronics, Etc. 

A.M.Brit.I.R.E., 
City & Guilds Radio 

Amateurs' Exam. 
R.T.E.B. Certificate 
P.M. 

"The trained electronics 11110 T ROK C 0 engineer has a great 
career ahead of him." Valuable FREE Book shows how E.M.I. 
Institutes School of Electronics can train you for today's 

wonderful opportunities. 
Radio, Television and Electronics provide an exciting field for the trained man -high pay, 
a prosperous future -or if you prefer it- independence in your own business. If you are 
trained at home by E.M.I. Institutes you will be in the hands of specialists who know the 
quickest way to prepare you for one of the fine jobs open to trained electronics -men. Whether 
you are a beginner or an advanced student with an examination in mind, E.M.I. Institutes 
School of Electronics has a Course exactly suited to your needs -with or without practical 
equipment -from electricity and magnetism to automation techniques. 

We Definitely Guarantee 
"NO PASS -NO FEE " 
Full details of the Courses, 
Practical Equipment, convenient 
monthly payments, our Employ- 
ment and Advisory Depts., and 
much other helpful information 
is given in our Guide to Careers 
in Electronics. Write for your 
copy today. There is no 
obligation and the book will be 

FREE BOOK - POST NOW ! 
a 
I 

ADDRESS 

O 
Subject or Exam 

Please send me a free copy of your Guide 
to Careers in Electronics. 

NAME 

sent to you quite free of charge. 111111111111111111111111111111111111110 > MP 

G. Certificate E.M /e //VST/TUTES PASS NO FEE" 

SCHOOL OF ELECTRONICS 
The Specialist Electronics Division of the British Institute of Engineering Technology. 

(DEPT. SE /21), COLLEGE HOUSE, 29 -31, WRIGHT'S LANE, KENSINGTON, LONDON, W.8. 
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A.M./F.M. 

RECEIVER 

In beautiful Walnut 
Cabinet, 5 valves, in- 
ternal Ferrite Aerial, 
Long, Medium and 
Short Wave. and F.M. 
Wave Bands. Price 

£12.1 2.O.p 5& p- 

PRACTICAL WIRELESS 

BASS 
REFLEX 

CABINET 
for your 11-Fi or 
Stereo Equipment. 

Size 13f" x 8" a 23 ". A beautiful 
walnut finish cabinet strongly 
built, using a 12in. P.M. Speaker 
and 4in. Tweeter. 

LIST PRICE 9 gns. 
OUR 

PRICE (5.19.6 P.P. 
2/6 

Convert your Battery 
Set to Mains with a 

COSSOR BATTERY 
ELIMINATOR 

MU2. For operation on 
200/250 v. 50 c/s A.C. 
mains. Output : 

1,5,v. 125 mA.; H,T., 
90 v. 10 mA. 
LIST PRICE 3 gns. 

PRICE 37'6 p & OUR R p 

A Six Transistor Pocket Radio for £9,19.6 plus 3,6 post. 

903 

COSSOR MELODY MINOR MODEL 565 
A transportable Model 
of Ultra Lightweight 
design for use on 200/ 
250 v. Mains D.C. or 
A.C., 40/100 c ¡s. Us- 
ing 4 valves UCH81, 
UBF 89, UY85 UCL82 
and Internal Ferrite 

Aerial. 
LIST PRICE 141 gns. 

OUR d£8176 PRICE 76 
P. Sc. p.2b 

AMPLIFIER AND 
CABINET 3 -watt Am- 

plifier, using 
an ECL82 Valve and Metal 
Rectifier, housed in a modern 
attractive styled walnut 
cabinet with 5" P/M Speaker 
and on /off and 
tone controls. £4.5.0. Can be sold for 

p. & p. 

RECORD CHANGERS 
Collaro Conquest : 4 -speed Auto Changers, turn over siili, 
£7.19.6. Collaro AC4/564 : Rim drive 4 -speed player, turn 
over stili, £6.9.6. Collaro Junior: 4 -speed Single Plater. 
Separate Pick -up, £3.15.0. B.S.R. : UA8 4 -speed Auto 
Changer, Manual and Auto Control Dual turnover stili. 
£6.19.6 Garrard RCI20 /D Mark 2, 4 -speed Auto and Manual 
Controls, using GC2 Cartridge, price £9.9.0. 

Post and Packing 3;6. 

WIRECOMP ELECTRONICS 
378 HARROW ROAD, LONDON, W.9. Tel.: CUNNINGHAM 9530 

Hours of business . 9 a.m. -6 p.m. Open all day Sat urdac. 

SOLDERING 
EQUIPMENT 

nr 

PICT ('ISIO\ 
SOLDER I!(A 
I %S'l'It I' MI ?\ Ts 
for the ISLE( "I'RONIC'S 
INDUSTRY 

Comprehensive range 
Robust & Reliable 
Light weight 
Rapid heating 
Bit sizes 3, 32in. to 3 gin. 
' Permabit ' or Copper bits 
AI' voltage ranges 6 7v. to 230 250v. 
Prices from 19'6 

Illustrated is the 25w. 3 /16in. replaceable 
bit model with safety shield. 
British and Foreign Patents. Registered 
designs. Suppliers to H.M. and Foreign 
Governments. Agents throughout the 
world. 

rochure No. 5.10 sent free on request. 
Sole proprietors and manufacturen: 

LIGHT SOLDERING DEVELOPMENTS 
LIMITED 

28, Sydenham Road, Croydon, Surrey. 
Phone: CROydon 8589 Grams: Litesold Croydon 

9etthee 
G it sr 

WIRING D064- 
T.R.F. Circuits 
Battery Circuits 
Portable Circuits 
S'het Circuits 
Mains Circuits 
Filter Circuits 
F.M. Tuner 

T.V. Converter Circuits, etc. 
etc. 

Send Postage s/- (stamps) 

OSMOR COILS are regularly used and recommended by 
designers writing in " Practical Wireless," " Wireless World" 
and " Radio Constructor." Why not follow the experts ? 

Coils à F 
All tßßges , Olt C °',s Co 

TAPE ROD AERIALS 
er 

COILS Ivey- 
( 

nd ISs Gitcutts ,C1}° G ds 

t ill 't °' ststot Su1VSA Midgetl.F.7r11ns. 
With ferrite cores 

418 Brighton Road, 
South Croydon. 

Tele!Sone : CRO 5148 '9 
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FREE LISTS 
BY RETURN 

LARGE RANGE OF VALVES, TUBES, QUARTZ CRYSTALS, METERS 
TRANSISTORS, MINIATURE COMPONENTS AND EQUIPMENT. 

Trade Enquiries Invited. 

UN BEATABLE SHORT -WAVE RADIO 
- -' * 3 Wavebands (10 to S50 metres) -550 kc /s to 

2 Mc /s, 2 to 1 1 Mc!s, I I to 30 Mc /s. * 5 -valve Marconi Superhet. * A.C. /D.C. 200 to 250 v. mains. * 7 a 4 in. Speaker ; Gram. input. * Slow- motion Drive. 
NOW í6.I5.6 P.P. 3/6. 

VALVE PRICES N 

ALL ARE GUARANTEED: SEND FOR 
FREE COMPLETE LIST OF OVER 600 
TYPES. INCLUDES TX, TUBES AND 

INDUSTRIAL UNITS. 

0A2 10/- 
0132 10I- 
OZ4 5/- 

AS 
A7 12/6 
C5 I0/- 
H5 10/- 
L4 S/- 
LD5 S/- 
LN5 S/- 
N5 I0/- 
R5 7/- 

55 6/6 
T4 6/- 

3A4 7/- 
3A5 9/- 
306 4/6 
3Q4 7/6 
3Q5 9/- 
354 7/- 
3V4 7/6 
5R4G 8/6 
5V4 10/- 
5X4G 10/- 
5Y3GT 6/- 
5Y4G I0/- 
5Z3 10/- 
5Z4G 8/6 
5Z4M 10/- 
6A7 9/- 
6A8 9/- 
6AB8 I0/- 
6AC7 5/- 
6AG5 5/- 
6AK5 6/- 
6AL5 5/- 
6AM5 5/- 
6AM6 S/- 
6B8G 4/6 
6BR7 12/6 
6BW6 8/6 
6C4 5/- 
6C5 5/- 
6F6 7/6 
6F8 7/6 
6F12 5/- 
6F32 7/6 

6J5M 5%- 

6J7M 7/6 
6K7G S/- 
6K7M 7/6 
6KBM 10/- 
6L6M 10/- 
6Q7G 7/6 
6R7 6/- 
6SA7 6/- 
6SC7GT 7/6 

6SG7 6/6 
65H7 5/- 
65J7 6- 
6SK7 6%- 

6SQ7 6%- 

6SR7 6/- 
6557 6/- 
6U4 12/6 
6U7 S/- 
6V6G 6/- 
6V6GT 7/6 
6V6M I0/- 
6X4 6/- 
6X5GT S/- 
7A7 9/- 
7D5 10/- 
706 10/- 
7S7 9/- 
7Y4 7/- 
9D6 5/- 

2AH7 6/- 
2AU6 9/- 
28E6 10/- 
217 l0/- 
2K8 10/- 
2SC7 6/- 
2SG7 6/- 
2SH7 6/- 
2SJ7 6/- 
2SK7 6/- 
2SQ7 8/6 
4S7 I4/- 

25A6 10/- 
25L6 10/- 
25Z4 9/- 
25Z5 9/- 
25Z6GT 10/- 
28D7 4/- 
35Z5 8/6 
42 7/6 
43 10/- 
5085 10/- 
5005 I0/- 
75 10/- 
80 8/6 
83V 10/- 
83 10/- 
807 5/- 
807USA 7/6 
AC/SG I0/- 
AC2PENDD 

12/6 
AC/PEN 10/- 
AC/VPI I0/- 
AC/VP2 10/- 
AR8 5/- 

AZ31 I0/- 
REDUCTIONS FOR 
VALVES : 

X66, KTW6 , DH63, KT63, U50, 30/ , 
IRS, 155, 1T4, 154 (or 3S4 or 3V4), 25/- 
IC5, IA7. INS, IQ5 (or 3Q5), 35/ -. DK96, 
DL96, DF96, DAF96, 35/ -. TP25, VP23, 

HL23 /DD, PEN25 (or QP25), 25` -. 12K8, 

I2K7, 12Q7, 35Z4, 35L6 (or 50L6), 40/ -. 

p.p. 6d. per valve. Orders above E3 post free. 

CL33 12/6 
CYIC I0 /- 
DAC32 10/- 
DAF91 7/- 
DCC90 9/- 
DF91 7/- 
DH63 7/6 
DK32 12/6 
DK40 10/- 
DK91 7/- 
DL91 7/- 
DK92 7/6 
DL94 7/6 
DM70 8/6 
EB91 5/- 
EBC33 6/6 
EF50 4/- 
EL32 5/- 
EL33 12/6 
EM34 7/6 
EM80 I0 /- 
EM8I I0/- 
EM85 II /- 
FC4 I0/- 
FW4 /800 

10/- 
GZ32 II /- 
GZ34 II /- 
HL23/DD 

6/6 
KT33C 8/6 
KT66 12/6 
KTW6I 6/6 
KTW63 5/- 
MVS PEN 

I0/- 
MS PEN 10/- 
MUI4 7/6 
MX40 10/- 
N14 I0/- 
PEN4VA 

10/- 
PEN2S 5/- 
PEN46 5/- 
PP36 10/- 
PX25 12/6 
QP21 5/- 
QP25 6,/6 
SP4 I0 /- S SHORT -WAVE, R.F., AUDIO AND 
TDD4 10/- ? POWER 
U50 6/- 

SBO78 20 Mc /s 6mW H.F.... I0 /- U52 6/- 
SB305 25 Mc /s 10mW H.F.... IS /- 

URIC l0 /- SB231 30 Mc /s 10mW H.F.... 22/6 
VMS4 10 /- SB231R 50 Mc /s 10mW H.F.... 30/- 
VP23 5/- X8104 I Mc /s 120mW Audio 10/- 
V570 6/- XA104 6 Mc /s 90mW Ost /Mixer I8 /- 
XH 4/- XA103 4 Mc /s 90mW RF, IF 15 /- 
Y63 7/6 XCI21 - 200mW Power 17/- 

XC I31 Matched pairs only 500mW pr. 34/- 
SETS OF { 0C44 15 Mc /s 60mW Osc /Mixer 26/- 

0C45 6 Mc /s 60mW RF, IF 23/- 
0071 600 kc /s 100mW Audio I4 /- 
Red Spot 800 kc /s 125mW Audio 5/- 
White Spot 5 Mc /s 125mW RF, IF 7/6 
Photo Transistor 100mW ... 10 /- 
V15/10P 10 -watt Power ... ... 17/6 

FREE DATA AND COMPLETE LIST 
ON REQUEST. ALL TYPES ARE 
FULLY GUARANTEED. 

OR COMPLETE IN PORTABLE CABINET, 
(7.12.6, P.P. 4/ -. * ALTERNATIVE MODEL MEDIUM, LONG AND 

SHORT 
Chassis Size 10 10 x 4 in. - THE WORLD IN YOUR HOME -- 
A.C., D.C., R"F. METERS 

0-15 v. 2; M.I. (AC) F.R. 8/6 
0-20 v. 2" M.C. (DC) F.S. 7/6 
0-40 v. 2" M.C. (DC) F.S. 7/6 
0-150 v. 21" M.C. (DC) F.R. 12/6 
0-200 v. 21" M.C. (DC) F.R. 12/6 
0-11 kv. 21" M.C. (DC) P. I5/- 
0-21 kv. 21" M.C. (DC) P. IS/- 
0-500 UA 21" M.C. (DC) F.R. IS/- 
0-500 UA 31" C. (DC) F.R. 59/6 
0-400 UA 31" M.C. (DC) F.R. 59/6 
0-I mA 27," M.C. (DC) F.R. 22/6 
2!.-0-2: mA 21" M.C. (DC) F.R. 12/6 
0-30 mA 2" M.C. (DC) P. 7/6 
0-50 mA 2" M.C. (DC) F.S. 7/6 
0-10 mA 21" M.C. (DC) F.S. 10/- 
0-100 mA 2" M.C. (DC) F.S. 10/- 
0-150 mA 2" M.C. (DC) F.S. 7/6 
0-500 mA 21" M.C. (DC) F.R. 1216 
0-750 mA 2" T.C. (RF) P. 6/- 
0-500 mA - 2" T.C. (RF) P. 6/- 
0-I amp. 2" T.C. (RF) P. 6/- 
0-3 amp. 2" T.C. (RF) F.S. 6/- 
0-12 amp. 21" T.C. (RF) P. 10/- 
0-30 amp. 2" M.C. (DC) F.S. 7/6 
5-0-5 amp. 21" M.C. (DC) P. I0/- 
20-0-20 amp. 2" M.C. (DC) F.S. 12/6 

FREE COMPLETE LIST ON REQUEST. 
(INCLUDES MULTIMETERS, AVO & 
-CABY, TRIPLET, ETC., AT EASY PRICES.) 

TRANSISTORS 
FROM SF EACH 

CRYSTAL MICROPHONES 
AND INSERTS 

Acos 23 -4 lin. Square ... 7/6 
19-4 I)in. Round ... I4 /- 
14 l(in. Round ... 7/6 
6 -9 tin. Round 112/6 

P.P. 6d. any type. 
ACOS 39 -I 

Stick Mic. with Stand 39/6, P.P. 1/6 
ACOS 40 Desk Mic. ... 25/ -, P.P. 1/6 

TRANSMITTER /RECEIVER 
Army Type 17 Mk. IL Complete with 
Valves, High Resistance Headphones, 
Hand Mike, Instruction Book and Circuit. 
Frequency Range 44.0 to 61 Mc /s. Range 
approximately 3 to 8 miles. Power 
requirements : Standard 120 v. H.T. and 
2 v. L.T. Ideal for Civil Defence and 
communications. 

BRAND NEW 45/- P.P. 5/ -. 

44 -61 Mc /s calibrated wavemeter for 
same, 10/- extra. 

TYPE 38 TRANSMITTER/ 
RECEIVER 

Complete with 5 valves. In new con- 
dition. These sets are sold without 
guarantee, but are serviceable. 

7 to 9 Mc /s 22/6 P.P. 2/6. 

Headphones 7/6 pair. Junction Box 2/6. 
Throat Mike 4'6. Canvas Bag 4/ -. Aerial 
Rod 2/6. 

...... . 

AVO -MINOR 
1,000 ohms /volt. 
0-500 mA. 
0 -500 volts (A.C. /D.C.). 
0 -20 K. Resistance. 
Complete with leads, instructions and 
leather case. 
Full Guarantee, 79/6, p.p. 2/ -. 

HENRY'S (RADIO) LTD. 
Opposite Edgware Road Tube Station. PADdington 1008 9. 

S, HARROW ROAD, EDGWARE ROAD, SEE 
PADDINGTON, LONDON, W.2. BACK 

OPEN MONDAY to SAT. 9 -6. THURS. I o'clock PAGE 
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February, 1960 PRACTICAL WIRELESS iii 

Practical Wireless 
BLUEPRINT 

ALL OF these blueprints are drawn full -size and 
although the Issues containing descriptions 

of these sets are now out of print, an asterisk in the 
list below denotes that constructional details are 
available free with the blueprint. 
The index letters which precede the Blueprint Number 
indicate the periodical in which the description 
appeared. Thus PW refers to PRACTICAL WIRELESS; 
AW to Amateur Wireless and WM to Wireless 
Magazine. 

Send (preferably) a postal order to cover the cost of 
the Blueprint (stamps over 6d. unacceptable) to 

SERVICE 
PRACTICAL WIRELESS, Blueprint Dept., George 
Newnes, Lta., Tower House, Southampton Street, 
Strand, W.C.2. 

SPECIAL NOTE 

THE 
following blueprints include some pre -war 

designs and are kept in circulation for those 
constructors who wish to make use of old com- 
ponents which they may have in their spares box. The 
majority of the components for these receivers are no 
longer stocked by retailers. 

Title 

CRYSTAL SETS 
Junior Crystal Set ... ... 
Dual -wave Crystal Diode ... 

STRAIGHT SETS 
Battery Operated 

Modern One -valver 

All -dry Three 

Modern Two -valver 

SUPERHETS 
Mains Operated 

A.C. Band -pass Three ... 

A.C. Coronet -4 ... 
A.C. /D.C. Coronet 

MISCELLANEOUS 
The PW 3 -speed Autogram ... 
The PW Monophonic Electronic 

Organ ... ... ... 

TELEVISION 
The PT Band III Convertor ... 

Number 

PW94* 

PW95* 

PW96* 

PW97* 

PW98* 

PW99* 

PW100* 

PW I01 * 

-* 

-* 

Price 

2/- 
2/6 

2/6 

3/6 

3/6 

4/- 
4/- 
4/- 

8/- 

8/- 

1/6 

Title Number Price 
A.C. Fury Four ... PW20* 2/6 
Experimenter's Short Wave PW30a* 2/6 
Midget Short Wave Two .,. PW38a* 2/6 
Band -Spread Three (Battery) PW68* 2/6 
Crystal Receiver -.. PW71* 2;- 
Signet Two (Battery) PW76* 2/6 
Simple S.W. One -valver PW88* 2/6 
Pyramid One -valver PW93* 2/6 

BBC Special One -valver ... AW387* 2/6 
Short -Wave Two ... AW429* 2/6 
Short -Wave World Beater AW436* 3/6 

Standard Four Valve S.W. WM383* 3/6 
Enthusiast's Power Amplifier WM387* 3/6 
Standard Four Valve ... WM391* 3/6 
Listener's 5 -Watt Amplifier WM392* 3/6 

TELEVISION 
Argus Television Receiver -* 3/- 

Simplex Television Receiver _* 3/6 

ItUI:KY COUPON 
This coupon is available until 6th February, 1960 
and must accompany all queries in accordance 
with the notice on our " Open to Discussion " 

page. 

PRACTICAL WIRELESS, FEBRUARY, 1960 

Published on the 7th of each month by GEORGE NEWNES, LIMITED. Tower House. Southampton Street. Strand. London. W.C.2, and printed in England by W. SPEAIGHT & SONS. Exmoor Street, London. W.10. Sole Agents for Australia and New Zealand : GORDON & GOTCH (Aisle), LTD. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. Subscription rate including postage for one year: Inland £1.3.0. Abroad 01.1.6 (Canada 19s.). Registered at the General Post Office tor the Canadian Magazine Post. 
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NEW ! The " CONTINENTAL -6 (SUPERSEDING THE TRANSISTOR -8) 
COMBINED SIX TRANSISTOR PORTABLE/CAR 

* 400 mW Push -Pull Output. 
* Full Medium and Long Wave Tuning. 

* Slow- motion Drive. 
* XAI02, 2- XAI01. XBI03, 2- Diodes, 2 -XCI01 

Transistors. * Full A.V.C. and Car Radio. 

* Printed Circuit with all components marked. ALL PARTS SOLD SEPARATELY. 
SEND FOR FREE DESCRIPTIVE * Attractive Portable Cabinet. LEAFLET AND PRICES. 

(ALL COMPONENTS FOR THE TRANSISTOR -8 ARE STILL AVAILABLE.) 

TOTAL COST OF ALL COM- 
PONENTS INCLUDING CABI- 
NET, CAR RADIO, A.V.C., BAT- 
TERY, ETC. 

£II .10.0 P.P. 3/6 

A SIX TRANSISTOR PORTABLE /CAR RADIO OF THE LATEST DESIGN HAVING FAN- 
TASTIC SELECTIVITY AND SENSITIVITY ON MEDIUM AND LONG WAVEBANDS. 
HI -FI TYPE SPEAKER GIVING 400 m W OUTPUT. THE SET OPERATES EQUALLY 
WELL AS A CAR RADIO -IS EASY TO BUILD -HAS GOOD LOOKS -LOW 
RUNNING COSTS -EQUALS ANY COMMERCIAL RECEIVER IN THE 20 -GN. CLASS. 

MAJOR -2 * 
ITwo- transistor Pocket * 
Radio 

69 6 TOPTAPLIC6OST 

NEW EASY BOOKLET 
sold separately. 

GOOD RECEPTION ANYWHERE! 

* 
* 
* 

4 -stage reflex ! 

Medium wave: tun- 
able ! 

Very sensitive ! 

No aerial or earth ! 

Complete layout ! 

Over 6 months on 
one battery. 

* 4l x 3 x I }in. 
* Weight only 4 ois. 
* Personal 'phone. 

FREE : All components 

SUPER 6 
SIX TRANSISTOR MEDIUM 

AND LONG WAVES 

RED -SPOT 

TRANSISTORS 

51. EACH 

WHITE -SPOT 

716 
NEW FREE LIST 

ON REQUEST 

* Plessey Printed Circuit. 

* Mullard Transistors. 

* 3 -inch Sensitive Speaker. 

* Full Medium & Long Waves. 

* Size 7 x 4) x tin. 

Recommended by us as being one of 
the easiest to build 6-Transistor 
printed circuit superhet receivers 
ever offered. 

LIMITED QUANTITY ONLY. FREE LIST ON REQUEST 

RADIO 

Size 9!, x 7 x 
Weight 4 lbs. 

MAJOR -3 
(THREE TRANSISTOR 

POCKET RADIO) 

* 5 -stage Reflex 
Circuit. * No Aerial or 
Earth. * Min. Volume 
Control. * 3 Ediswan 
Transistors. * Medium Wave 
Tuning. * Size 41 x 3 x 
I Iin. * Personal 

(As Described In R.C. "Sept.'S9) 'phone. 
TOTAL 87/6 
COST P P.I /6 NEW EASY BOOKLET FREE 

FANTASTIC OUTPUT, TERRIFIC RECEP- 
TION. GUARANTEED ANYWHERE 

TOTAL COST 
OF ALL COM- 
PONENTS, IN- 
CLUDING CAB- 
INET A N D 

BATTERY. 

L9.10.0 z;b 
All parts sold 

separately. 

THE MINOR 

*3 x 2 x (in. * Medium wave. * 3 -stage reflex. * Internal 
aerial * Smallest yet. 
TOTAL COST WITH CASE AND 

MINIATURE EAR -PIECE 
All parts sold separately. 6 Diagram and List Free. 49 

P.P. I /6 

" PRACTICAL TRANSISTOR CIRCUITS " 
ALL TRANSISTOR UNITS DESCRIBED Total 

Cost 

I RADIO CONTROL RECEIVER 
2 R.F., I:F. GENERATOR 
3 LIGHT OPERATED SWITCH 
4 SQUARE WAVE GENERATOR 
S SIGNAL TRACER 
6 HEARING AID AMPLIFIER ... 
7 3- CHANNEL AUDIO MIXER... 
8 AUDIO GENERATOR 
9 ADDON AMPLIFIER ... 

10 2 WATT POWER STAGE . 

I I BABY ALARM -100 .,;, SAFE ... 
12 ',TOP BAND TRANSMITTER ... 
13 3 TO 12 MC /S XTAL OSC. 
14 35 METRE C.W. TRANSMITTER 

ETC.. ETC. 

50'- 
25/- 
25/- 
20/- 
37/6 
90/- 
42!6 
25'- 
59/6 
52/6 
92 6 
57/6 
22,6 
27'6 

P.P. 

i /- 

V/- 

i/6 
0/- 
11/- 

if- 
I/6 
2/- 
2'- 

I '6 

A BOOKLET PRODUCED FOR THE HOME 
CONSTRUCTOR CONTAINING TRANSISTOR 
CIRCUIT DIAGRAMS, PRACTICAL LAYOUTS, 
DATA AND INFORMATION. ALL COM- 
PONENTS USED ARE READILY OBTAINABLE. 

2/- POST FREE. 

TO HENRY'S RADIO LTD. 
Enclosed please find remittance value 2/- for 
" Practical Transistor Circuits," Radio Receiver 
Leaflets and Components Lists. 

NAME 
(BLOCK CAPITALS, PLEASE) 

ADDRESS 

PWF 

SEE OTHER 
ADVT. INSIDE HENRY'S (RADIO) LTD. 5, HARROW ROAD, EDGWARE ROAD, 

PADDINGTON, LONDON, W.2. 411(- Opposite Edgware Road Tube Station. PADdington 1008/9 OPEN MONDAY to SAT. 9 -6, THURS. I o'clock. 
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