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PRACTICAL WIRELESS Octobar, 1955 

WEYRAD 
COMPONENTS FOR RADIO, TELEVISION AND F.M. 

RECEIVERS, AM /FM COIL PACK -TYPE B.60 
A complete unit coverim; Long -wave, Medium -wave and the FM Band. Consistent perlormance at V.H.F. is 
assured as all wiring to the valve holders and their associated components is completed and the pack is ready for 
installation into the receiver chassis. The B.60 has been designed for use with the 6BE6 frequency changer which 
provides excellent performance on all Bands. The 4- position wave -change switch has an extra wafer for the auto- 
matic selection of the appropriate detector stage output. 
A special 2 -gang. 2- section Tuning Condenser is employed and is supplied as an additional item. 

TUNING SCALE -TYPE TS.60 
Printed upon glass in 3 colours. Suitable for standard drive units with horizontal pointer travel of seven inches. 

AM /FM I.F. TRANSFORMERS AND RATIO DETECTOR -P21 /1 AND P21/2 
Designed for AM operation at 470 kc,s and FM operation at 10.7 Mcjs. The coils are wound on moulded formers 
and the cores are accessible from opposite sides of the screening can. It is recommended that two I.F. stages 
should be employed (valves 6BA6) while the detector stage uses a triple- diode -triode such as the EABC80. 
The ratio detector has been selected after careful tests showing very defin a advantages over other arrangements. 
It is comparatively simple to construct and can be aligned without the aid of an FM signal generator. 

10.7 Mc /s I.F. TRANSFORMERS AND RATIO DETECTOR -P20/1 AND P20/2 
For FM Receivers -wound on moulded formers, core adjusts nt at top and bottom of transformer. Ratio 
detector simplifies receiver construction and alignment without sacrificing performance. 

SEND STAMP FOR DETAILS AND PRICES. 

WEYMOUTH RADIO MANUFACTURING CO., LTD. 
CRESCENT STREET. WEYMOUTH, DORSET 

RADIOMETER 
AC n ^J DC 

CIRCUIT TEST 

L.T. TEST 

H.T TEST 

M.A. TES jL 
VA L VE 

etFir®RA, L.INONE 
v O 1 O M E I E R 

r ¡CAL 
ELEL'!R 

AL TESTS 
With internal battery and multi -scale the PIFCO All -tn- 
One Radiometer tests everything electrical, Radio and P.A. 
Equipments, Household appliances of all kinds, Car Lighting 
Systems, Bell and Teleprinter Circuits May be used on 
AC or DC mains. 

TES 

Obtainable from your total dealer 
!l any difficulty, write direct to :- 29/6d. 

COMPLETE 

PIFCO LTD., WATLING ST., MANCHESTER 4 
and at 36 -37 UPPER THAMES ST., LONDON, E.C.4 

i,Kede lttlways specify 
ERSIN MULTICORE to be precise 
Wherever precision soldering is essential, manufac- 
turers, engineers and handymen rely on MULTICORE. 
There's a MULTICORE SOLDER just made for the job 
you have in hand. Here are some of them. 

SIZE 1 CARTON 

4 specifications for 
radio enthusiasts. 

5f- 
HANDYIY AN'S 

CARTON 
Sufficient for 
200 overage 
joints. 6d. 

TAPE SOLDER 
MELTS WITH 
t MATCH! 

Real tin /lead sol- 
der containing 
cores of Ersin 
Flux. Needs no 
soldering iron 
orextruflax. 

1I- 
PER CARD 

Bib RECORDING 

TAPE SPLICER 
These nickel-plated brass 

Splicers enable recording recordin tape 

to b_ jointed easily and accurately 
sá ti i 

fee aka or' ' occur in the recording. comprehensive 

leaflet is supplied with every sP 
each eubjec 

M.INUFACTUR. RS AR.: INVITED TO 

WRIT? F, 1R DETAILS OF BULK PACKS AT BULK PRICES 

MULTICORE SOLDERS LTD. 
M- LTICORE WORKS, HEMEL HEMPSTEAD, HERTS (BOXMOOR 3636) 
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PRACTICAL WIRELESS 

PRE - RECORDED TAPES 
tapes up to 1,200ft. 

577 

! ! HOME CONSTRUCTORS ! ! 
you can addemG% tie 

e ecataet . 
! ! ! IT ONLY NEEDS CONNECTING UP ! ! ! 

This 2 -speed Twin Track Recorder although supplied at a Genuinely Low Price, provides 
absolute Fidelity Recordings, and in addition to being completely dependable has a per- 
formance at least equal to Recorders marketed at a far higher price. The actual assembly 
of the Recorder is simple, and only involves a few connections. The Truvox Tape Deck 
and the Quality Amplifier are supplied tested and ready for use, and all that is required to 
complete the Recorder is to connect the two together (a connection chart is supplied for 
this purpose) and secure them by the_screws provided into the Attache Case. The items 
illustrated and described below form the complete equipment. 

SCRI ,,,,,,,,,,,,,,FFLLETTT' MODEL TRF QUALITY AMPLIFIER S.A.E. SEND S.A. FOR DESCRIPTIVE LEAFLET This amplifier has been INCLUDING PRICE DETAILS & H.P. TERMS ; expressly designed to . . .................... ,,,...,,...,.........,....,. meet the requirements of 
TRUVOX TAPE DECK 
MODEL Mk. !II /TR7u 
This is Truvox's new 

small " design being 
only 14in. x 13in. The 
whole instrument is built 
to close engineering 
limits resulting in the 
minimum of " wow " and 
" flutter " values. It 
will play the NEW 

and takes all standard 

SCOTSBOY MAGNETIC RECORDING TAPE 
Supplied complete with a 1.200ft. reel of Scoteboy 
Tape. In addition, the Recorder will take all standard 
makes oftapes. 

enthusiasts for fidelity reproduction, andin par- 
ticular to COB RE CTLY operate the above 
TRUVOX DECK. It is supplied 
complete with a matched 
Elliptical 3 ohm P.M. Speaker. it incorporates an efficient Tone 
Control arrangement and has a 
Magic Eye Level Indicator 
(Operative on Record). It can 
also be used as a general purpose 
Amplifier for high quality repro- 
duction of gramophone records 
direct from a Gram Unit. 

MODEL M1C33 /1 
ACOS CRYSTAL MICROPHONE 

A highly sensitive Mike which accurately 
matches the input arrangement of the 

Amplifier. 

It can be supplied complete 
:and ready tor use For £43. 

H.P. Terms available. 

PORTABLE ATTACHE CASE 
This, as may he judged from the illustration above, is a neat. 
compact and attractively finished case, being covered with maroon 
rexine and having an ivory coloured speaker escutcheon. It contains 
concealed pockets to accommodate the Microphone, Mains Lead and 
a spare 1.200ft. reel of tape. 

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

Tel.: CENTRAL 5812 -3.4. 

srám nine one two 
she most suwssu / design é 

now... 
sra 

nineonetwo PLUS 
Six position fully screened Selector 
Switch, with or without pre- 
amplifier, to cater for all types of 
record, various types of pick -up, 
radio and microphone inputs. 

This book gives details of how to modernise this popuhlr 
Amplifier. Stage by stage wiring instructions are included for 
the improved '912'. and there are many additional valuable 
features. By purchasing this book, you can read how to bring 
up -to -date your existing Osram '912' or obtain full details for 
constructing this versatile and remarkable Amplifier for ',High 
Quality Sound Reproduction. It costs 4s. Od. from your dealer 
or by post 3d. extra from Osram Valve & Electronics Dept. 

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, EINGSWAY, LONDON. W.C.2. 
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5B PRACTICAL WIRELESS 

OPEN TILT. 
6 P.M. SATURDAYS 

October, 1955 

PREMIER RADIO COMPANY 
B. H. MORRIS & CO., (RADIO) LTD. 

(Dept. P.W.) 207, EDGWARE ROAD, LONDON, W.2 
Telephone : 

AMBASSADOR 4033 
PADDINGTON 3271 -2 

BUILD THESE NEW PREMIER DESIGNS 
3 -BAND SUPERMET RECEIVER 

BUILT FOR £7.19.6 & Carr. 
Latest type Superhet Circuit 
using 4 valves and metal 
rectifiers for operation on 
200/250 volts A.C. mains. 
Waveband coverage - short 
16 -50 metres, medium 180 -550 
metres, and long 900 -2,000 
metres. Valve line -up 6K8 
freq. changer. 6K7, IF, 6Q7 
Detector AVC and first AF, 
6V6 output. The attractive cabinet to 
house the - Receiver size 12ín. long, tiin. 
high, 51in. deep can be supplied in either 
WALNUT or IVORY BAKELITE or WOOD. 
INSTRUCTION BOOKS 1/- each, (post 
wiring diagrams, also a detailed Stock 

TRF 
¡¡REC¡EIVER 

BUILT FOR V V O Plus 
/ & Carr. 

The circuit is the latest type 
TRF using 3 valves and Metal 
Rectifiers for operation on 
200 /250 A.C. mains. Wave band 
coverage is 180/550 metres 
on medium wave and 
800/2,000 metres on long 
wave. The dial is 

illuminated and the Valve line -up 
is 6K7 H.F. Pentode 627 Detector 
and 6V6- Output. 
free) which includes Assembly and 
I.1st of priced components. 

4 -WATT AMPLIFIER 

MAY " £4 BUILT FUR a O.O 
Plus 

& 
2/6 

Carlr. 

Valve line -up 
6SL7, 6V6 and 
6X5. FOR A.C. 
MAINS 200/250 
VOLTS. Suit- 
able for either 
3-ohm or 15- 
ohm Speakers. 
Negative feed- 
back. Any 
type of pick -up 
may be used. 
Overall size 9 x 7 x Sin. Price of Amplifier 
complete, tested and ready for use, 
85.5.0 plus 3/6 pkg. and carr. 

CABINETS- PORTABLE 
Model PC /1 
Brown Resine oovered. 15111. 
Overall dimensions 15in. x 1311n. x Sin. 
Clearance under lid when closed 2iin. 
Model PC/2 
Grey Lizard Resine covered. 45/ -. 
Overall dimensions 15ín. x 13ín, x bin. 
Clearance under lid when closed Sin. 
Model PC /3 
Rexine type covering in various colours, 

69/6. 
Overall dimensions 161ín. x 14)1n. x 10iin. 
Clearance under lid, when closed 61in. 
All the above Cabinets are supplied with 
Panel, Carrying Handle and Clips. 
Packing and Postage 2 /6. 
Send .:r details nt the Premier Wide angle 
Televisor design :hla may be built for DO. 

ALL -DRY BATTERY PORTABLE RADIO RECEIVER 
4 miniature Valves in a Superhet Circuit MAY BE 
covering medium and long waves. Rexine BUILT FOR 
covered Cabinets 1111n. x loin. x Silo. in 
two contrasting colours. Wine with Grey 
Panel, or Blue with Grey Panel, please 
state choice when ordering. The SET 
MAY BE USED EVERVWHERF home, 
office, car or holidays. INSTRUCTION 
ROOK, 1/6 (Post free) which includes Assembly and siring 
diagrams, also a detailed Stock 1.1st of priced components. 

£7VeO 
Plus 2/6 Pk. 

& Carr. 

DECCA MODEL 37A DUAL SPEED RECORD PLAYER Includes turn 
over crystal pick -up with sapphire stylus and a light -weight, plastic, spring -balanced 
arm. Heavy gauge pressed steel case with brown enamel finish in good quality for 
operation on A.C. mains 200/2.50 v. 50 c.o.s. Supplied complete, £6.19.6. Plus pkg. and 
Carr. 5/-. *SEND 2!.d. STAMP FOR OUR 1955 CATALOGUE 

THE PRACTICAL WAY 
of learning 

RADIO TELEVISION ELECTRONICS 

COMPLETE 

EXPERIMENTAL 

COURSE in RADIO 

ENGINEERING and SERVICING 

An entirely new series of courses designed to 
teach Radio, Television and Electronics more 
quickly and thoroughly than any other method. 
Specially prepared sets of radio parts are supplied and with 
these we teach you. in your own home, the working of funda- 
mental electronic circuits and bring you easily to the point when you 
can construct and service radio receivers, etc. 
Whether you are a student for an examination; starting a new hobby; intent 
upon a career in industry; or running your own business - these Practical Courses 
are ideal and may be yours at very moderate cost. 
With these outfits, which you receive upon enrolment and which remain your property, 
you are instructed how'to build basic Electronic Circuits (Amplifiers, Oscillators, Power Units, etc. 
leading to designing, testing and servicing of complete Radio and Television Receivers. 

NEWTELEVISION COURSE including a com- 
plete set of equipment dealing w.th the design, 
construction and servicing of a high quality television 
receiver. 

COURSES FROM 15T- PER MONTH 

EMI INSTITUTES. 
An educational organisation serving the E.M.I. Group of 
Companies' which include 

IC.68 " His .Master's Voice," Marconiphone, Columbia, etc. 

Complete 5 valve Superhet 
3-wave band cocci itable 
for A.M. or F.M. reception 

SEND COUPON FOR FREE PROSPECTUS 

I To E.M.I. Institutes, 
Dept. 32X, Grove Park Road, London, W.4. 

I Please send me your FREE book on Practical Courses p. 

i Name .... 
1 

I Address I 
1 I 

I 
October 

MAY BE Plus 2/6 Pk. 
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CHASSIS 
Aluminium Undrilled with Reinforced Comers. Available in the following 
alee). 

Gin. x4in. x2lin 4,18 ea. 12in.x Bin. x 21in 8/6 en. 
Bin. xOln.:: 21in 63 ea. 14in.::8ln.X 21in 9/5 ca. 

Juin. ,e7iu. x21in 7,3 ea. 11.1in.x 911./1 21in 12 - ea. 
All are four aided -ideal for radio receivers - amplifiers - powerpack, etc. 

October, 1955 PRACTICAL WIRELESS 579 

* * * * 4, 

N rÌi! FOR VALVES -GUARANTEED NEW AND BOXED 

A(' l'1 bl- 
AI;r 6/9 

* Alti,l't:S /16 
ATP4 6/8 
DDf,20 71- 
DD7,4 4'- 

* DH73M 10/- 
DH81 101- 
EA50- * EB:11 2/- 
EB4t 11I. 
EBI:::I 7/8 
EBC'4 t 11/- 
EBF80 11/6 
EC52 818 
ECM 716 

8/5 * EC('3 818 
IiC'H35 18/- 
EC7i42 10/6 
1tiL5U 11/8 
E1'8 6/6 
17313 8/- 

* E1'::9 616 
EP n 101- 

i * 

EP.-, 
rP.-..r 

8'- 
6- 

ETICI 
7C1211 

79 
8'9 

L:AFJ? ]E;- 
U1741 9/- 

l:fSI 7- L0^_lu 69 UBC41 11/. 
EFb. U. 8 Ll-_" , 6.9 UCH42 18/6 
1:K32 8- ]Ilal 68 1741 11/- 
Lr1:' 12:6 M" l'I.\ UTAI 11/6 

13- 1MI-, 126 UY41 10/8 
MAI 118 ItiI 12 6 VP23 8!- 
IilAe 
1:1,:4 

138 
12 3 

11 l'r 
l' 

12 6 
8- 

VRI071O 6/6 
VH116 4f. 

13.91 8/- PE\4i 88 VRI5O:30 9/. 
EM::I 9/- YII 148 VT52 (EL32) 
E15I 
E19l 

13'8 
71 

PI 2 
iL!-:: 

10 - 
12 - l'T75 (11T44)/. 

11Z-lo 10 PM1211 10- 7/6 
EZ41 11- PM211 5B 1-T501 (T111) 
E111, P1.2211 56 6!- 
117.:r 2 12 8 PVa, 78 IT39 (MUI2/ 
HHb 98 141 8,16 

HG:: -9 108 1I Ill 818 
Hl.l::2.. 3 9 -L:. 86 \"Il'_ I.1 81- 

H1C::I,Ir -6 89 \1G1 9/ 
HMO, 9.111'61 - 39 V16LM 188 
Hl"-'I It ' 6 111'41 36 1176 9/6 
1I1:21, 89 '1.11.1., 9 R'77 8/8 

5- TI.; DI- W81 101- 
KTa'_ 10- Im 9'- X7H 141- 

116 C2_ 8'- 07.4 8!- 
K3'GO 8,11 14 8 1A:t 9/- 
KT74 8-11''?I 10 8 IA501 818 
El't1Gl 7,9 ,C41 10:- 1A7 11!6 

1('Il T 8r- 
IL4 7/8 
11.1, 6,.9 

I I:. 7.8 
I" 7'6 
1117 T 6 
11'1 
105 8- 
2113í. 7'- 
220 Vsl 61 
2A:: 8 9 
IX., 5,- 
144 8- 
31Nì 5 ;. 
3134 91- 
3Q 1 10'- 
:314 8 6 
814 8'- 
41.1 3'- 
42 8.- 
5C4 (U5_. 

86 
5V3C:T 8r6 

8/6 
7%417 8/6 
IA7 10 /6 
GAB; 1018 
OA('7 8/6 
04.05 7/8 
OAKS 9/. 
GA 1G 91- 

* * 

AMERICAN INDICATOR UNIT TYPE BC929A 

Brand new Ineorporatinc . -.. Lobe 3 BPI, with mu -metal shield, 
2- 68:7701', 2- 611601', 6X:.1., 1 V.:, M.0(1. 9 roteutiometers, 24 v. aerial 
.witch motor, transformer. .'u.4 a boI ,.,i small components. The whole 

I nit which measures only S! in. z a/ i u. v 3¡ in. is brand new, enclosed in 

Marl; crackle box, and can be sul,l.licl at 85. -, plus 5/. p. é p. 

B.S.R. MONARCH AUTOMATIC RECORD CHANGER 

These units will autechanz_ on all Once speed -, Iin., loin. and 12in. 

They play MIXED lia., hI lo, and 12 in. recsoL. 
They have separate sapphires for L.P. and 73 r.p.m., which are moved 
into position by a simple switch. 
Minimum baseboard size rennin'; 14in. c lOO;dn., with height above 
5lls., and height below baseboard A bulk purchase enables us to 
offer these BRAND NEW US PI3 at this eveeptional price. These 
units are beautifully finished in cream enamel with cream batelile arm. 

('OMI.1.1 :I'II WITH FILL I\4L :1i TIONS, £9.19.8. 

ANOTHER ALPHA KIT FOR YOU TO BUILD 
3 Valve (6K7, 6J7, 6V6GT) 
plus Metal Rectifier, 2 
waveband Receiver. 
Complete in every de- 
tail, L5 /10 / -. Post 2/6. 
Circuit Diagram, De- 
tailed Drawings and full 
List of Components, 1/- 
each. 

MAINS TRANSFORMERS 3 -WAY MOUNTING TYPE 

MTl MT2 
Primary : 200 -220 -240 v. Primary : 9.00-220-240 v. 
Secondaries 1 230-0.2511 r, 5_ 1,,,. \. Secondaries: 350.0 -050 v. 80 m.4. 
11 1.3 v. 4 amp. 0.5 v.2 amp. 0.6.3 v. 4 amp. 0.5 v. 2 amp. Roth 
Both tapped at 4 v 1: n .. tapped at 4 v 1718 ea. 

WHEN ORDERING PLEASE QUOTE "DEPT. P.W." 

AZPHÌs 
RADIO SUPPLY CO 

ui 

OAT:, 
CAW;' 
GA/416 

GATO 
8B4 
613811 
01150 
GBI?I 
6HII7 
6111 ei 

GBXG 
OCD60 
0(:4 
8O50T 

8Cb 
G(1I10o 
6D3 
ODI 
6FGG 
81,Y'iM 
6E00 
61,13 
61'14 
6F15 
6000 
6116 
6350 
BJBI i'l' 
6J5M 

* 

G.b; 
7 6 G.171: 

GIi6UT 
Bi8 06,c 
61- 6E701 
61. 66,11 

6KF1: 
8;- OKStJ'T 

Cl,] 

9'6 G1.1^ 
8; GLOC 

14,6 6 04.711 

13;6 0\7 
81- G471. 

8 613R710 :'1 

6 67 
8!- 
/6 

6SA7UT 
13,6 GSM` 

6/- 68107 
7/8 68J71:1 
7B 881i7 
878 681,7 

6s71:1' 
18,6 68Q7 
1E'6 6607 
lll6 6017 
818 61.71 
8/6 61'51: 
6/- : 

5/8 GV66v1x1:'1' 

18 6112 

8'. 

71. 

8/- 
8/6 
B.r6 

é%é 

8/ 
9/6 

11'8 
12B 

* * * 

i6 
91- 
8/- 
8,1- 
7/8 

6/8 
81- 
91- 

Bi- 
7/6 

7/6 
7/6 

6S4 
OX5(:'l' 
7R6 

7117 Cr', 
7117 
74; 

7S7 
711 
75 
77 
80 
807 
BD^_ 
9001 
901es 
90(Gi 
9001 
9000 
954 
955 
956 
30C2 
10E1 
10E9 
101,1111 
10P1s 
101.14 
12A6 
1211118 

8'- 1241'7 
7:8 1_.11 
9 8 1110\ 7 10' 
8; 8 1 2l'8 8' 
8/S 12100 5'- 
8I- 1245 
9/. 1217 
8/6 121501 
SIS 1213761' 
8/6 12807 
10/. 128117 
8/- 12017 
8/6 12917 
7/6 1281.7 9 - 
2/9 124347 68 
5/6 128117 7 

6 
516 

8 201.71 118 

5/6 201,1 10 - 
6/. 3084. 11 - 
2,'- 201'3 11 6 

4/9 201'4 11 - 
8/6 23A60 9/- 

18'8 "-L661T 8/6 
10/- 25Ú40'T 
13!- 257,40 9/- 
11,'- 25.21; 7/9 
11/6 967001 8/9 
111 351I'4 10/ 
6/9 957,4(1'1' 8,16 

111 e0L00T 8,8 

91- 
e;" * 

10,8 
8;- 
76 
543 
8 6 

6 6' 

* 

* 

* * * * * 

S g;?;. 11/11 

PENCIL 7BK i45, BfB 
E3,50, 5/8 ; 

; 

B:3 /00, 08 ; Ka, 100, 14,B. 

HEATER TRANSFORMERS 
220 v. Input 2 volt .o amp 
1130 V. Input 2 volt 3.0 amp 
2911 v. Input 4 volt 1.5 amp 
211 v. Input 4 volt 3.0 amp 10 /. 
till) v. Input 0 volt 2.0 amp 
230 v. Input 6.3 volt .5 amp 6 ,"- 

1191) v. Input 0.3 volt 1.5 amp 81- 
2280 v. Input Qq{ 3 volt 1.6 amp 9,'- 
'1180 V. Input 12 volt .45 amp 6.'- 
L.E.M. Silver Mina, 1,0(10 PF, 10% Std. ea. 
L.ILM. Silver Mica, 100 PO', 5% 34d. ea. 
T.C.C. Silver Mica, 50 PO, 10% 810. ea. 
h.E.M. Silver Mira, S00 PP, 18!, 815. ea. 
H,mto Silver Mina, 374 Pe', 1;L 81 d. ea. 
I.E.M. Silver Mica, 3 ::0 PF, 10"5 Pd. ea. 
L.E.M. Silver Mica, 25 P1', 20"ó 8;4.. ea. 
T.C.C. Silver Mica, 1,000 PE, 10 '/, 31d. ea. 
Tubular Condenser, .r, mid., 500 v. 84.. ea. 
Yacley Switch, 1 pole, 8 way, 111m, 

Spindle - 1 /9ea. 
Arrow Toggle Slotted Dolly S.1' 119 ea. 
Single Screened Cable 6d. yd. 

7/8 
5!- 

TRAIN SET RESISTORS 
Variable Resistors. Mounted 
in metal ease with on'c17 twitch. 
,, fl. 8.6 I ., post l;-. 

EX GOVERNMENT AND 
SURPLUS CONTROLS 

Taie popular mage Is suitable for all 
Television constructors, etc. Keep 
your costs down when building the 
"Argus" 0e "Pimples ", terri,'e, 
Available 500 (1.600 (1. 1,500 R double 
type,2 fill, 5KO.10No. 20 811. 
2r K0, 50 KO, 200 KD. NO ND. t 
meg.O, 1 meg. 11.1 mea.(/. 9 msg.11 
SU 9011 double type. All 12 each. 

LOUDSPEAKER URNS 
R. A A. loin. unit ... . 2513 ea. 
Plessey Olin. lightweight 

unit ... ... 1516 ea. 
Rola 6 5in. standard type ... 17'8 ea. 
Leetrona 6(715. with tram- 

former ... ... ... 18'- ea. 
Trnvov Olin. wafer type ... 201- en. 

Plessey 8in. lightweight 
unit .. ... ... 17 B ea. 

Mains energised Sill. unit, 
1.0000 ... .. ... 21'- ea. 

Mains energised G1in. milt, 
coo 

Rola lin. unit ... 1718 e:.. 
Ceodmans lin. unit 18/6 en. 
Plessey 121n. lightweight 

unit ... ... ... 377/8 ea. 

LOUDSPEAKER CABINETS 
This attractive walnut fini-l.. 
cabinet is available for Olin. or 
speaker emits. Metal speaker it 
complete with back :rad rubber Io 
Blin. type : 
Measures Slin. c Slln. v 41in at 
base. l'rice 1818 each. 

gin. type : 
1bslsures 101in. n 101in. r Jin. al 
base. Price 20 /8 each. 

5 /6VINCES CHAMBERS 

VICTORIA SQUARE 

LEEDS I. 

TERMS : Cash with order o 
C.O.D. Postage and Packing 
charges extra, as follows : 

Orders value Io;- add 9d. ; 20'- 
add If- ; 40,1. add 116 ; LS add 
21- unless otherwise stated. 
Minimum C.O.D. fee and 
postage 2'3. 
MAIL ORDER ONLY 
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HOME RADIO OF MITCHAM 
187, LONDON ROAD, MITCHAM, SURREY. MIT. 3282. 

BAND III TV CONVERTER 
Complete kit of parts 
including valves, ready 
wound TELETRON 
coils, punched chassis, 
down to the last nut 
and . bolt. Suitable 
T.R.F. or superhet 
receivers. PRICE 
E2 15s. Od. C i r c u i t 
details, 6d. post paid. 

DEMONSTRATION MODEL WORKING. 

SPECIAL OFFER L.F. CHOKES 

10H. 50 mA. 330 ohms, 2/6. 

6H. 80 mA. 150 ohms, 2/6. 

12H. 60 mA. 300 ohms, 3/6 

AIi Plus 9d. Postage. 

POWER UNIT. Ideal for F.M. 

tuners, etc. For A.C. mains. 

Output 250 v. 50 mA. 6.3 v. 1.5 a.' 

Complete kit with wiring diagram, 
etc. 

PRICE E2. 

Send 6d. for latest lists. 

The full range of 

D YS Vf 
short wave components in stock. 

Eddystone catalogue price 1/ -. 

FREQUENCY MODULA- 
TION TUNERS 
All parts in stock and demon- 
stration models working. 
DEN CO full constructional 
details, 1/6. 

JASON (Radio Constructor), 
details, 2/ -. 

OSMOR F.M. coils, etc., in 
stock. 

THE "PRE -SET 3" A new really.inexpensive Radio for 
Bedroom, Kitchen,Werkshop, etc. 

* Fully A.C. Mains -no 
live chassis. * Uses EF50 (VR9I) valves 
in T.R.F. circuit. * All parts available 
separately and Chassis 
ready punched. * 3 Pre -set M.W. stations. 
Easily adjusted to your 
choice. * Can be assembled in a few hours. 

Complete Kit E3 -17.6. Full details of Circuit, 
Point Wiring Diagram and Parts Price List. Price 

PRACTICAL TV 
AERIAL MANUAL 
For Bands I and Ill. 

PRICE 4/6. 

Pointto- 
6d. 

MEDIUM WAVE DIALS 
High grade white ivorine, lin. x 3 ¡in 
Price 2/.. 

THE "BUY" OF THE YEAR 
JUST LOOK WHAT THEY 

CONTAIN 
A fine 6 valve superhet containing :- 
2 EF39, 2 EF36, 1 EK32, 1 EBC33 and 2 160 

IF Transformers. 

AN EXCELLENT 3 VALVE 
TRANSMITTER 

Containing : TTl (ideal for 2 meters), 
EL32, EF50. GENERATOR UNIT with 
smoothing, etc. Also the outfit contains 
relays, standard condensers, resistors 
transformers and a host of useful com- 
ponents. 

U.S.A. ELECTRO -VOICE MOVING 

COIL MICROPHONES 
The demand for these micro>hon, s has been 
exceptionally heavy. We still have a few 
left. Send your order now to avoid dis- 
appointment. Price £2 ea., postage 1/6. 

We are offering AS NEW. COMPLETE TR-1198 TRANCE1VERS, as illustrated. Outfit 
comprises, 6 valve Superhet. 3 Valve Transmitter, Power Unit and Relay Unit. All com- 
plete on Chassis. Present range 4-6.5 me /a and output 2 watts. Can be easily converted to 
cover 1.5 me /s -7 me /s and power output up to B watts. It has a most versatile Receiver 
which can be easily adapted to cover any band of frequencies from medium broadcast to 
30 me /s. The Transmitter range can also be easily extended and by simply adding 200 pF 
condenser to tank circuit will cover 1.5 me /s. Circuit and conversion details included with 
each unit. Each outfit is despatched in transit case at the amazing low price of £3. plus 
carriage 10 / -. If despatched without Transit Case, £21101 -, plus 8/6 carriage. 

WOOLLEYS. RADIO & ELECTRICAL 
615 BORDESLEY GREEN, BIRMINGHAM, 9. 

Large Quantities of Our 
Unused Component Bargains 
still available at Prices be- 

low Manufacturing Costs. 

Ceramic Variable Condensers split stator 
15/15 Pf., 2/8 each. Ceramic Trimmers 
22 Pf., 5/- per doz. Variable Condensers 
100 Pf. ceramic insulation, 2/- each. 
Variable Condensers in screening case 
50 Pf., 1/- each. Permanoid Steering coils 
of approx. 1 gross yds. 1 mm. and 1.5 mm. 
8/8 per coll. Ferranti M'Amp. Melers 
Boxed 0-5 M/A Rush square 2ín., 91- each, 
Wave Change Switches 2 wafer 6 pole 
3 -way standard I spindles, 1'3 each, Pots 
100 K and 1 meg. I spindle and 3-gang each 
70 K all at 1/- each. Humdinger Pots 
100 ohm. miniature wire wound and Colvern 
do. 200 ohm 5 w., 2/- each. 100 K Miniature 
Pots lin, long spindle. L- each. Erle 
Resistors 47K, 2 w. boxed in 50's and 5's. 
do. 33K. 2 w. 70K. 1 w. Price : 2 w., 3d. : 

1 w., 2d, Wire Wound Vitreous 10w. wire 
ends 5000. 9d. eá. Zenith 50 W. 50011,v21- ea. 

.4dd sufficient for - postane to corer all i femc 
above. 

SUPPLIES LTD. 
Phone: VIC 2078 
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LASKY'S PAGE OF MONEYSAVING OFFERS 
B.S.R. MONARCH 3 -SPD. AUTO - CHANGERS 

Latest 1955 model. New and 
Unused in Maker's Cartons. 
'l'akes 10 records of. all sizes 
mixed) in one loading. HGP.37 
rystal turnover pick -up. Hand - 

<onte cream finish. List 13 On <. 

I.;tSK VS PRICE. g7.19.6 

Suitable Radiogram Cabinets 
available. You can build a 
complete Radiogram for 
£28.12.0. 

SPECIAL OFFER 

NM THE TWO ow- 
Auto-changer and 

,:al%e llsdi:, ram Chess i: 

£18.19.6 i ai r. 

PORTABLE CASES 
As Illustrated Sept. adtf. 

Solidly made of laminated 
wood, inside dim. 171 x 14 x 
61in. deep: Originally made for 
portable radiogram, with space 
(14 x 5 x 5ín.) for radio or ampli- 
fier and speaker. Motor board 
size 14 x 121ín. Takes any 
standard size gram unit. 
Resine type finish in various 
colours. Fitted handle, 2 
keys supplied. 
LASKY'S PRICE, 

Post, 316. 26- 
TELETRON BAND III 
CONVERTER COIL SET 
For use with T.R.F. and super - 
het Band I receivers. Uses two 
2710. Circuit, practical wir- 
ing diagram, alignments, full 
details, enclosed with each set. 
Post. 1/6. 15/- 
SPECIAL PURCHASE OF 
PICK -UPS. Standard play. 
Offered at ALMOST HALF 

PRICE. 
Goldring Bantam 

magnetic 25/- 
AcosCrystal, type GPSO. 

Post Free. `25 /- 
CYLDON Sin. SPOOLS 
for recording tape, each 1/6 
MAGNETIC RECORDING 
TAPE. 1,200ft. on Cyldon 
Metal Spool. Kraft 
base. Post --. 12 /11 

IGRANIC JACK PLUGS, 
standard type, each 2/6 
GERMANIUM CRYSTAL 
DIODES, each 1/6 

ACOS CRYSTAL 
CARTRIDGES 

Turn -over type GP29, com- 
plete with sapphire stylus. 
List 42!11. LASKI'S PRICE:, 

Post, 1.'6. 21/- 
Type GPO, 78 

r.p.1 . 17/6 

LASKY'S RADIO 
CONSTRUCTOR 

PARCELS 
PARCEL No. -1 

Contains everything to build a 4- 
valve, 3 -wave superhet for 200 250 
A.C. mains. Uses 6K8, C1C7, 607, 
GV6 valves. Attractive wood 
cabinet, walnut veneer, or plastic 
cabinet. Size 12 x 61 x Olin 
deep. CAN BE Bl'ILT FOR 
£7.19.6. Carr. and pkg. 2;6. 

PARCEL No. 2 
Contains everything to build a 
T.R.F. 3 -valve set for 2001250 A.C. 
mains, med. and long wave. Uses 
6K70, 6J7, 6V6, and metal rectifiers. 
Neat plastic cabinet, walnut or 
ivory finish, or wood cabinet. Size 
12 x 61 s Olin. deep. CAN BE BUDA 
FOR £5.10s. Carr. and pkg. 2/6. 

PARCEL No. 3, 
4 -WATT A.C. AMPLIFIER. - 
Uses 1 each 65157. 6V6 and 5Z4. 
All components, chassis, valves, 
output trans.. mains trans. 
LASKY'S PRICE, £4.5.0. Post & pkg: 2 6 extra. Instruction Book, 
1' -. post free. 

12 

CHANNEL 
T'7 

TUNER 

Famous make. Covers Bands I 
and III. Complete with Valves 
EF80 and ECC81. Ceramic valve 
holders, finest quality com- 
ponents, precision made. 
Switch and One tuning. I.F. 
output 20 -25 and 40 -50 Mc /s. 
Freq. coverage 50-87 Me's. and 
175 -215 Mc; s. Supplied with full 
details and circuit diagram. 
LPoslt & pkg., 3 89/6 

Knobs 2:8 extra. 

SAVE POUNDS ON THIS FINE 
6 -valve RADIOGRAM CHASSIS 

Complete with valves 
Famous Maker's Surplus. 
Brand Now and Complete. 
C valve, 3 -wave Superhet. 
13-50 m. short 200 -550 ni. 
medium, 1,000 -2.000 m. long. 
Brand new Mallard valves : 

ECH42. EF41. L63. EBB. 6V6, 
g.t.. EZ40, and finest quality 
components. Gram. switch, 
465 Kc,'s I.F., tone control, 
3- colour dial. Overall size : 
131 x 5, height 121ín. Aperture 
required for dial and controls. 11 
x 311n. Complete with valves. 
output trans.. knobs, etc. 
LASKY'S PRICE. £10.19.6 Carr. & pkg., 76 extra. 

SPECIAL PURCHASE 
RADIOGRAM 

CABINETS 
Solidly made of ¡in. laminated 
wood, finished beautiful Walnut 
veneer. Panel (3in. x 16ín.) 
for dial and controls, baffle for 
Sm. speaker, gold finish metal 
grille, fully hinged Rd. Overall 
size : 18in. deep, 18ín. wide, 
13in. high. Slightly soiled. 
LAS 

arriage 
PRICE, 76/6 

FULL RANGE OF 
F.M. 

COMPONENTS 
Demo, ()saner. Allen, Jason, 
Gorier, etc. Write for list. 

EX -GOVT. 
ACCUMULATORS 

2 volt, 10 a.h. Size : llfn. 
square x 51ín. high. Made by 
Canadian Exide. 
LASKY'S PRICE 
post 11 -./6 

3 for 13'- post free. 
12 for 40, post free. 

HIRE PURCHASE 
Terms available on certain 
items. Write stating your 
requirements. 

LASKY'S (HARROW ROAD) LTD., 
42, TOTTENHAM COURT ROAD, W.1. Between T.C.R. and Goodge St. Stns. MCS 2605 

370, HARROW- ROAD, PADDINGTON. W.9. Opposite Paddington Hospital. CL/.V 1979 & 7214 
Open all day Sat urday, early closing Thursday 

ELECTROSTATIC 
H.F. "TWEETERS" 

Freq. responso 3-20 Re. s. Type 
LSH75. Size 3 x 3 x tin. Handles 
up to 7 watts, 12.'8. Type íS103 
Size 5 x 3 x lin. Handles up to 
20 watts, 21,- post free. 

3-WATT MIDGET 
AC /DC AMPLIFIER 

PUSHPULL, VERY HIGFI 
GAINS 4 valves : 2 ÚL41 In 
push 

put voltage H100/100 AC /DC. 
Very easily converted to 230 
volts. Supplied with circuit 
diagram and full details. 
Size : 9 x 4 x 4in. Uses 2 metal 
rectifiers. 1 each RM2 and 
RM3. Ideal for ships record 
players, tape recorders. home 
record players, baby alarms. 
etc., etc. Supplied complete 
fully assembled and wired, 
with 4 valves. 

LASKY'S PRICE 6 el Carr. Free. 

ALUMINIUM 
CHASSIS 

18 S.W.G., undrilled, 4 sides. 
reinforced corners. Depth 21ín. 
6x4 4'- 12:16 7/- 16,10 8`3 8,6 5'- 14:.9 7/6 12 < 3 4/8 

10 :< 7 6. - 16 .. 9 81- 12.( 6 616 
Post L- per chassis extra. 

SPECIAL OFFER! 

MULTI -TEST METERS 
1.000 ohms per volt. Basic move- 
ment 400 micro -amp., 3in. A.C.' 
D.C. 0 -5,000 v., 0 -1 amp. 11 
switched ranges : 100,000 ohms 
(using 3 v. battery supplied,. 
Also decibel range. In polished 
wood carrying case (6 x 61 x 41n. 
closed), with leather handle 
and space for test leads. Made 
in U.S.A. 
LASKY'S PRICE, 
Post & Insur., 3.6. 9Si- 
TEST LEADS. 3,'6 extra. 
Battery, ed. extra. 

ALL MAIL ORDERS TO HARROW ROAD PLEASE 
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D.C. Voltage 
0-75 millivolts 
0-5 volts 
0-25 
0-100 
0-250 
0-500 

A.C. Voltage 
0-5 volts 
0-25 
0-100 
0-250 
0-500 

..,,,.,.r r,.. r.. 

/ 
_h_e.c.cs,tan 
IECTRACAI 
IE571IV G 

1 11157 RtJ M IM1T9 

A dependably accurate instrument for testing 
and fault location is indispensable to the 
amateur who builds or services his own set. 

The UNIVERSAL AVOMINOR 
(as illustrated) is a highly accurate moving -coil instrument, 
conveniently compact, for measuring A.C. and D.C. voltage, 
D.C. current, and also resistance ; 22 ranges of readings on a 
3 -inch scale. Total resistance 200,000 ohms. 

Size : 4lins. x 3lins. x I sins. Complete with leads, inter - 
Nett weight : 18 ozs. changeable prods and crate- 

Resistance di/e clips, and ins:raction 
D.C. Current 0- 20:000 ohms Price : E10 : 10 : 0 book. 

0-2.5 milliamps 0-100,000 
0-5 0-500,000 
0-25 .. 0-2 megohrWs 
0-100 0-5 
0-500 .. 0-IO 

GUARANTEE: The registered 
Trade Mark " Avo " is in itself 
guarantee of high accuracy and superi- 
ority of design and craftsmanship. 
Every new AvoMinor is guaranteed by 
the Manufacturers against the remote 

possibility of defective materials or 
workmanship. 

The D.C. AVOMINOR 
Is a 21 -inch moving coil meter providing 14 ranges of readings 
of D.C. voltage, current and resistance up to 600 volts, 120 
milliamps, and 3 megohms respectively. Total resistance 
100,000 ohms, 

Size : 4 ;ins. x 3jins. x :Pas. Complete as above 
Nett weight : 12 osa. Price : (5 :5 :0 

Sole Proprietors and Manufacturers 
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
Avocet House, 92 ¡96, Vauxhall Bridge Rd., London S.W.I. 'Phone : VICtoria 3404 -9 

R.S.C. MAINS TRANSFORMERS 
interleaved and Impregnated. Print- 
arses 200-230 -250 v. 50 e/s Screened 
TOP SHROUDED DROP' THROUGH 

10 -. 250-0-250 v. 70 A, 6.3 v. 2.5 a.... . 1319 
250-0-260 v. 70 mA, 6.3 v. 2 a, 5 v. 2 a.... 1619 
350-0-350 v. 80 á1A. 6.3 v."2 a, 5 v. 2 a 18/9 
250-0-250 v. 100 inA. 6.3 v. 4 a, 5 v. 3 a .. 22/9 
300-0-300 v. 100 mA. 6.3 v. 4 a, 5 v. 3 a... 22/9 
350-0-350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a . 2219 
350-0-350 v. 100 mA, 6.3 v. 4 a, C.T. 

0-4-5 v. 3 a .. ' ... ... 2319 
350-0-350 V. 150 MA, 6.3 v. 4 a, 5 v. 3 a 29) 9 
350-0-330 V. 150 mA, 6.3 V. a, 6.3 V. 2 a, 

3118 

FULLY s 

(a)ARA.NTEED, 
FILAMENT TRANSFORMERS 
All with 200 -250 v. 50 c/s primaries 6.3 v. 
1.5 a. 5/9 : 6.3 v. 2 a. 7/8 : 0 -4.6.3 v. 2 a, 719 : 

12 v. 1 a, 7111 : 6.3 v. 3 a. 8 /11 : 6.3 v. 6 a, 
17/6: 12 v. 3 a or 2.4 v. 1.5 a. 17/8. 

Ex- C .OYr.TttANSFS,230 /25Ov.50c,'r.. 
8.8 V. 4 a, 819: 48 V. 1 a. 9!9 ; 460 v. 200 hsA, 
6.3 v. 5 a. 27/9 : 325-0-325 y. 150 mA, 6.3 v. 
4-6 a, 5 v. 2-3 a, 27/9 : Carr. on following 
types,5 /- extra. 7.7 V. 7 a, C.T. 4 times. 
25/9: 400 v. C.T. 150 mA, 4 v. 6 a.6.3 v. 6 a. 
6.3 v. 0.6 a, 4 v.6 a, 4 v.3 a.4 v.3 a, 4 v.: 3 a, 
5 v. 2 a, 2219. 

CHARGER TRANSFORMERS 
All with 200 -230 -250 v. 50 cis Primaries : 

0-9 -15 v. It a, 1119 ; 0-9 -15 v. 3 a, 18/9.: 
0 -945 v. 5 a, 19.9 : 0 -9 -15 v. 6 a, 22/9. 

EX -GOVT. AUTO TRANSFORMER% 
50 e /es. Double wound 10.0 -200- 220 -240 v. 
to 105- 285-015 v. 1,000 watts. Suitable 821 
for 110 v. to 230-250v. or reverse if windings 
series connected. 59/6. Single winding 
15- 10- 58195- 215 -235 v. 500 watts. 27/9. 

SMOOTHING CHOKES 
250 mA 5 H 100 ohms ... 

... 
... 11/9 

150 mA 7 -10 H 250 ohms ... ... 1119 
100 mA 10 H 175.ohms Potted ... ... 8/9 
80 mA 10 H 350 ohms ... ... ... 5/8 
60 mA 10 H 400 ohms ... ... ... 4/11 

FULLY SHROUDED UPRIGHT 
2508250 v. 60 mA, 6.3 v. 2 a, 5 v. 2 a, 

Midget type 21- 3- 31n.... ... .., 1718 
350-0-350 V. 70 mA. 8.3 v.2 a, 5 v. 2 a ... 19/9 
2508250 v. 100 mA, 6.3 v.4 v. 4 a, 

C.T. 0-4-5 v. 3 a ... .. . ... 26/9 
2508250 v. 100 mA, 8.3 v. 6 a. 5 v. 3 e, 

for R3355 conversion .. - ., 51 /- 
300 -0-300 V. 100 snA, 6.3 v, -4 v. 4 a, 

C.T. 0-4-5 v. 3 a 2719 
350-0.350 v. 100 mA, 6.3 v. 4 a, 5 v. 3 a .. 2319 
350-0-350 v. 100 mA, 6.3 v. -4 v. 4 a, 

C.T. 0-4-5 v. 3 a .. . 27/9 
350-0.350 v. 150 mA, 6.3 V. 4 a, 

0-4 -5 v. 3 a .. . 33/9 
425425 v. 200 mA, 6.3.v. 4 a, C.T. 8 

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

450-0-450v. 250 mA, 6.3 v. 6a, 6.3 v. 6 a, 
5 v. 3 a ... ... ... ... ... 6919 

EX -GOVT. SMOOTHING CHOKES 
25p mA, 10 H 50 ohms ... ... ... 1418 
150 mA, 10 H 100 ohms .. ... 1119 
150 mA, 6-10 H 150 ohms Trop.... ... 819 
100 mA, 10 H 150 ohms Trop. ... ... 311I 
L.T. type 1 amp. 2 ohms ,,. ... 2/9 

OUTPUT TRANSFORMERS 
Midget Battery Pentode 66 : 1 for 

3S4, etc. 319 
Small Pentode 5,0600 to 80 .. 3/9 
Standard Pentode, 5.0000 to 30 4/9 
Standard Pentode, 7!8,00110 to 30 ... 4/9 
Standard Pentode, 10,0000 to 30 . 4/9 
Multi -ratio 40 mA. 30 : 1, 45 : 1, 

60 : 1. 90 : 1, Class B Push -Pull ... 5/8 
Push -Pull 10 -12 watts 6V6 to 30 or 

150. Sectionally wound 18/9 
Push -Pull 10-12 watts to match 6V6 

to 3-5-8 or 150 ... ... .. .. 1818 
push -Pull 23 watts, sectionally 

wound 6L6. KT86. etc., to 3 or 150 47/9 
Williamson type exact to spec. ... 851- 

EX-GOVT. METAL BLOCK (PAPER) 
CONDENSERS 

4 mid. 500 v., 2/9 : 4 mfd. 1.500 v., 49 
6-6 mfd. 400 v., 5 /11 : 8-8 mfd. 500 v.. 6/9 
4 mfd. 400 V. plus 2 mfd. 250 v., 1/11 
8 mfd. 500 v., 5/9 : 15 mfd. 500 v., 6/9. 

EX -GOVT. E.H.T. SMOOTHERS 
p2 mfd. 8,000 v. cans, 1/11 .25 mfd. 

4,000 v. Blocks, 419: 5 mfd. 2,500 v. 
Blocks. 3/9 ; .5 mfd. 3,500 v. cans, 3/3 ; 
1.5 mfd. 4,000 v. Blocks, 5/9. 

SILVER MICA CONDENSERS. 5, 10, 
15, 20, 25, 30. 35, 40, 50, 100, 120, -150. 200. 
230. 300. 400, 500, 1,000 (.001 mfd.). 2.000 pfd. 
(.002 mfd.), 6d. each : 3/9 doz. One type. 

E.H.T. TRANSFORMERS 
2.500 v. 5 mA. 2-0-2 v. 1.1 a. 282 v. 

1.1 a for VCB97. VCR517. etc. ... 36/6 
EX -GOVT. 

Each 
1T4 7/9 
1R5 7/9 

1S5G 9/6 
5Z3G 9/6 
51í7G 59/ 
6K8G 

5/11. 
9/9 

6SN7GT 8/9 

VALVES (NEW) 
Each 

6V6GT 6/9 

6XGT 
7/9 

12A6 / 7/9 
15132 4/9 
15132 9/9 
2554GT 19/9 
6L6G 11 /9 

Each 
6AT6 8/9 

EL36 4/9 
EF3B 8/9 
EF91 8/9 
EF91 11/9 
SP41 11 /9 
SP61 2/9 

ELIMINATOR TRANSFORMERS 
Primaries 2200 -2503.50 c /s: 120 v. 40 mA 177/99 H.T. ELLMINATOR AND TRICKLE 

CHARGER KIT. Input 200 -250 V. A.C. 
Output 120 V. 40 mA. Fully smoothed and 
rectified supply to charge 2 v. accumulator. 
Price with louvred metal case and circuit, 
29/6. Or ready for use, 8í9 extra. 

MIDGET MAINS TRANSFORMER. 
Manufacturer's Surplus. Primary 220 /240 
v. Secs. 230-0-230 v. 60 mA, 6.3 v. 2 a. 
Only 1119. 

RADIO SUPPLY CO. 
32, THE CALLS, LEEDS, 2 

(Leeds) LTD. 
(For Terms see full page advert.) 

RF26 I7Nrrs BRAND NELY, 
CARTONED. Only 3818. Carr. 2/6. 
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For Nfa.xi1/ttNlt /tel1ß,6dity 
4LECTROPACK' 

ETCHED FOIL ELECTROLYTICS 
The Constructor dept i ids upon the reliability of the componen 

he uses. The fact that ,it many designers specify T.C.C. Condenser, 
is evidence of their supremacy. 

T.C.C. " Lectropack " Dry Electrolytic Condensers arc robust 
yet compact and employ ALL-AL UMI Nit] \[ non -corrosive 
internal construction. The range below is a useful guide to the 
types available. 

Capacity 
1i F, 

D.C. Volts Ripple Dimensions 
Current in inches 

Max. M A L - D 

T.C.C. 
Type No. 

List 
Price 

Wkg. Surge 

60 - 100 275 325 450 4; } CE 37 HE 16 - 

60 -250 530 4, CE 60 HE 28 - 

100 -200 650 CE 60 HEA 28 - 

100 350 400 450 2i CE 10 LE 13 6 
200 

60 - 100 
770 
500 4- 

CE 36 LE 
CE 36 LEB 

24 - 

23 - 
60 - 250 500 4;- CE 60 LEB 34 - 

100 - 100 550 CE 36 LEA 26 - 

100 -200 
60 450 550 

700 
450 

4 
31 

CE 60 LEA 
CE 38 PE 

33 - 
14- 

60 - 100 500 4' CE 60 PE 29 - 

THE TELEGRAPH CONDENSER 

List í40e contains the 
e..tended ra, ";e. 

CO. LTD 
RADIO DIVISION : NORTH ACTON LONDON W 3 Telephone : ACOrn 0061 

Illlllit1111111111111111111111111111111111111111111111111111111H E N RY' S 11111111111111lIIIIIIIIIIIIIIIIIIIIIIIII1111111111Illlilllllr l'ltiSl'AL 'MICROPHONE 
(RADIO LTD.) INSERTS CATHODE RAY PUBES 

(Brand New) 
VCR97 (slight cut-off 15 - 
VCR97 guaranteed 

full TIV Picture ... - 

VCR517C. guarantee 
full TN Picture 35 - 

VCR13EA, guaranteed 
TV Picture... 35 

3BP1, guaranteed full 
T Picture . 30:- 

Carr. & packing on all 
tubes, 2' -. 

B.S.R. 3 -SPEED 
AUTO - CHANGERS 

These are brand new in 
original cartons. Plays 
mixed records. Cream 
finish. List price £16.10.0 
Our Price £719 6. cary. 
3' -. 

WALKIE- TALKIE 
SETS TYPE 38 

Complete with 5 valves, t 

VP23 and ATP4. Thro: 
Microphone. Junction B. 
and Whip Aerial, all 
good condition. All 
air tested and gourante' 
59 6. Carr. 5: -. tSuitatd' 
new batteries and is, "' 
£128 set.) 

AN APA -1 CA 
RAY INDICATOR AM- 
PLIFIER UNIT.. Com- 
plete. comprisinr 3BP1 
C.B.T., 7-6SN & gi -. 
1-6G0. 1 -2X2, 1-6X5. 
Brand new. £4 19 F. 
carriage 7/6. 

All Items sole 

R.F. 26" F.M. 
CONVERTER UNIT 

88100 Me/s 
We can now offer this.self- 
contained Unit comprising 
6 valves : 2- -8ßA6, EB91, 
VR137, EF54, EF54. Two 
I.F. stages and separate 
local oscillator, also Muir - 
head Graduated Vernier 
Drive ensuring easy tuning. 
('mnpnnents Offered to 

Complete F.M. Unit 
New RF " 26 " Unit with 

3 valves, VR137, EF54. 
EF54. Chassis stamped 
out for easy conversion 

£1.15.0 
Complete set of all com- 

ponents for conversion 
including 2-8113A6 and 
EB91, tuning condenser. 
I.F.Ts and Ose. coils. 
resistor's and fixed con- 
densers. plugs, wire and 
tag strips... ... 

Instruction Boo with 
technical circuit and 
complete lay -out dia - 
grams 2.0 

Special offer of all above 
items and RF26, including 
circuit. postage 3, - £6.5.0 

Charge for alignment when 
completed ... 7.6 

Assembled, aligned and 
ready for use ... £8.10.0 
.411 items sold separately. 

\'HIRATOR PA('KS, 
ETC. 

Input 12 v.. output 244 
v. 44 mA 25 

Input 6 v., output 180 
v. at 40 mA 

Vibrator Transformers 
6 v.180 v.40mA î 8 

Vibrator Transformers 
6 v. 250 v. 80 nlA 8 6 

Vibrator Trans- 
formers 12 v. 250 
v.80mA 86 

Vibrators 6. 12 or 24 
v.4 pin 5'- 

Vibrators 6 v. 7 pin 
synchronous 12.6 

Vibrators 12 v. 7 pin 
synchronous 126 

Vibrators 2 v. 7 pin 
synchronous 76 

PYE 45 Ms's STRIP 
TYPE 3583 UNITS 

Size 15ín. x 81n. x lin. 
Complete with 45 Mc's 
Pye Strip. 12 valves 10 
EF50, EBM and EA50, 
volume controls and hosts 
of Resistors and Con- 
densers. Sound and vision 
can be incorporated on this 
chassis with minimum 
space. New condition. 
Modification data supplied. 
l'rice 69'6. Carriage paid. 

VALVES-VALVES-VALVES 
Ivy HAVE 11% ER 50.000 .\NISI[ WAN AND ENGLISH 
V.NLVES IN STOCK A'l' YIlcl LOW PRICES. SEND 3d. 

FOR 28 -PACE II.1,1. " I R ATED CATALOGUE. 

8/6 
POST 
FREE 

8/6 
POST 
FREE 

Ideal for tape recording and 
amplifiers. No matching tram 
former required. 

EF50 (VR91Ai 
The selected EF50, Red 
Sylvania, original boxes, 
10'- each. 90- for ten. 

62A INDICATOR UNIT 
Containing VCR97 with Mu- 
Metal Screen 21 valves :- 
12-EF50, 4 -SP61, 3 -EA50. 
2 -EB34. Plus Pots.. 
Switches. H.V. Cond.. Re- 
sistors, Muirhead S M. 
Dial. Xtal, Double Deck 
Chassis. BRAND NEW, 
ORIGINAL CASES, 67 6. 
cary. 7 h. 

U.S.A. INDICATOR UNIT 
Type BC929A 

These Units are in abso- 
lutely new condition. In 
black crackle cabinet 
14 i in. x 9in. x 9in. Complete 
with 3 BP1 C. R Tube. Shield 
and Holder. 2-a N7GT : 2 
6H6GT : 1 6X5GT : 1 2X2 : 

1 6G6, V controls, con- 
densers, etc. Ideal for 
;cope. 65. -. Carr. Pii. 

5. HARROW ROAD, PADDINGTON, LONDON, W.2 TEL: PADDINGTON 1008/9, 0401. 
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SAVE £££'s! BUY DIRECT 
FROM A FAMOUS MANUFACTURER 

Packing and 
Carriage for 

either chassis 12,6 

RADIO RECEIVER CHASSIS 
Built to the highest specifica- 
tions, these chassis offer the 
finest value to the enthusiast. 
Supplied with set of selected 
knobs. Socket panels for 
aerial, earth, speaker, Pick -up 
and Gram motor. 200'250 v. 50 
cycles only. 
Type A : 5 Type B : 7 
valves 3 -wave- valves 3 -wave- 
bands Super - bands Super - het with full hetwithspecí- negative feed- ally designed back and 
A.V.C. Built- ush -pull 
in Ferrite output stage. 
antenna. Full Separate Bass 
range tone and Treble 
c o n t r o l c o n t r o l 

£8.18.6. £15.4.6. 

UNBEATABLE VALUE ! TAPE RECORDER 
In a superbly fitted Moroccan grained 
carrying case, this instrument is the 
very finest of its class, regardless of 
price. Latest type TRUVOX twin - 
speed Tape -deck. Input for Radio, 
Gram and Microphone. Built -in, 
selected elliptical speaker of the very 
finest quality. Recording (with 
Recording level indicator) or Play- 
back. 200/250 v. 50 cycles, A.C. only. 
Supplied complete with selected 
Microphone and Recording Tape. 

42 gns. 

CABINETS 
The magnificent Bureau type 
Cabinet illustrated is in special), 
selected walnutveneered exterior 
with light Sycamore interior 
with matching ResIne lining. 
Two fú1l -sized compartment. 
Overall measurements : 34in. 
17ía. 331n. high. - 

Price £17.0.0. 
Other high quality cabinets arc 
available at prices ranging Iron, 
10 gns. 
Packing and Carr. 15' -. 

ALL FULLY GUARANTEED 
GENEROUS HIRE PURCHASE TERMS 

SPECIALLY RECOMMENDED 
DISC PLAYER 

Specially designed for the amateur 
builder, these Disc Players consist 
of the latest three -speed Automatic 
Record Changers, complete with 
crystal turn -over pick -up head for 
long -playing and standard records, 
mounted on Sycamore lined base. 
Supplied complete with fitted 
Mains lead and screened pick -up 
lead, ready for connecting up. 
610.18.0. 
Packing and Carr. 716. 

Writ e now for fully illustrated catalogue of the complet e 
range of equ i meut hieh contains full detail. of our 
generous ¡lire Pnrebase'rerrns applicable to all goods : e 
£15. 

DOMESTIC DIRECT SALES LIMITED 
36. SOUTHAMPTON ST. STRAND LONDON W.C.2 

Brenell 
-best value 

in quality 
Tape Decks 

WITH ALL THE FEATURES - at 

Heavy Duralumin Baseplate 15 "x I Ii" 
Three independent motors 
Three speeds: 31, 71 and 15 i.p.s. 

a price anyone can afford 18 GNS 
High efficiency mechanical braking system 

Two -knob control with interlocked switching 
Visual playing time indication 
Fast forward or reverse in 45 seconds 

Plays all makes of pre- recorded Tapes 

Azimuth adjustment to Record Playback Head 

Twin -track recording, 7" reels (1,200 ft.) 
Foolproof "drop in" tape loading 

Instant stop without tape spill 

BRENELL RECORDING AMPLIFIER NOW AVAILABLE AT 162 GNS 

From your Wireless Dealer or in case of difficulty write to sole manufacturers: 

BRENELL ENGINEERING CO. LTD., 2 NORTHINGTON ST. LONDON, W.C.I Tel: HOLborn 7358 
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THE CLEVELAND F.M. TUNER 

('orner Console. A massive 
cabinnet but being corner fitted 
is molt out of place even in a 
modern small living -room. 
Overall dimensions of this 
cabinet are 47in. wide x 31in. 
(deep to corner) x 50ín. high. 
Made to house " 15 " Televisor. 
Radio Unit, Amplifier. Tape 
Deck, etc. Originally £18 -our 
price. £10, plus 30. - carriage. 

TUNING 
CONDENSER 
.0035 mfd. 2 
gang. Ce- 
r a m i c insula- 
tion. 
Price 41 , 
Post 98. 

THIS MONTH'S SNIP 
MAINS 

TRANS- 
FORMER 

9/6 
Post 2/- 

Fully shrouded -standard 200- 
250 v. primary. See. 280-0-380 at 
80 mAt. 6.3' v. at 3 amp., 5 v. at 
2 amp. 

This tuner is based upon the very 
successful circuit published by 
Data Publications -it is some- 
times incorrectly known as 

Jason " circuit. We have made 
up models at all branches and 
will gladly demonstrate. Sta- 
bility is extremely good and 
making and aligning most simple. 
With only a simple indoor aerial 
this tuner works very well at 
Eastbourne (over 60 miles from 
London) and we await reports 
from even greater distances. 
Cost of all parts including valves. 
prepared metal c iassis. wound coils and stove enamelled scale. slow -motion drive, pointer, tuning knob. in fact everything needed is £6112'6. Data is included free with the parts or is available separately, 

price 2 -. Extra parts for fringe area model, 20 -. 

COMMERCIAL T.V. KIT 42/6 
One of the most successful circuits for Band III con- 
version was published in the " Wireless World." May. 
1954. The results we have received in our Eastbourne laboratory have been more than satisfactory and we consequently offer a complete kit of parts Including the specified EF80 valves, wound coils, drilled chassis -in fact, everything and a copy of the circuit diagram. Price only 4213. post 2,6 extra. Mains components if required 25f- extra. 

IMPORTANT NOTE 
Customers, old and new, please note our post order and 
enquiry department is now being run from Eastbourne. and 
we can promise a much better service than of late. Please 
send S.A.E. with enquiries. 

CABINETS FOR ALL 
We undoubtedly hold the largest 
stock of cabinets in the country. 
All are made of the finest plywood. 
veneered and polished and all radio and motor boards are left uncut to suit your own equip- 
ment. The top one is The Bureau. 

walnut finished and highly Pol- 
ished, size approximately 30in. 
high, 32in. wide, and 16ín. deep. 
Price 16 guineas or H.P. terms avail- 
able carr. 1216. The centre one is 
The Empress, our most popular 
cabinet, size 32in. high. 36ín. wide, 
and Jelin. deep, walnut finished, 
lined sycamore. Price 15 guinea., 
or H.P. 

MAKING A SOLDER GUN 
A 7- second 'solder gun of the type 
costing £3 -£4 was described in the 
August issue of " Practical Mechanics." 
Only two essential parts are re- 

quired : (a) the transformer and (b) the push 
switch. These we can supply at 13'6. plus 2.- 
post, 'The rest of the parts you will have in 
your own "junk" box. Copy of the article 
concerned given free withhe kit. 

Post 3.eí 
THREE -SPEED GRAM MOTOR 
n0-240 A.C. mains -operated, com- plete with turntable plays W. and 78 r.p.m. records. 

22 f[Ulik1E!'EiT 
6 ,T,,, 

N nAti 
Kit com- 

prises battery 
control unit, starter lamp, lamp 
holders, clips and wiring diagram. 
Price, less tube, 22.6. plus 10 
post. With tube. 30 -, plus 3 6 
carriage and insurance. 

5 -VALVE SUPERHET 
YOURS FOR ONLY 40/- DOWN 

Chassis size 
approx. 9/. z 
7tx8:. First - 
class comp- 

. nents. A.C. 
mains opera- 
tion. Three 
wave (medium $ a n d t w o 
shorts). Com- 
plete with five 

valves. ready to work. New and 
unused. Cash price 25.19.6. or 

terms (carr. and ins. 7 tì . 

THE SENSITIVE TWO VALVER 
The circuit and constructional details of a small but useful 
portable high -gain all mains receiver appeared in the August 
issue of Practical Wireless. We will supply all parts listed on 
pages 481 and 482 at a special price of 57/6, plus 2.6 post. 

GRAMOPHONE AUTO -CHANGER 
The latest model by very famous 
manufacturers. 3 -speed with 
-Hi-G" crystal turnover pick -up, 
brand new and perfect. in original 
artons. Price £9'17'8, carriage, 

etc.. 7,6. 

THE TWIN 20 
This is a complete fluorescent 
lighting fitting. It has built -in 
ballast and starters - stove 
enamelled white and ready to 
work. It is an ideal unit for the 
kitchen, over the work -bench, 
and in similar location. It uses 
two 20 -watt lamps. Price, com- 
plete less tubes. 29.6. or with 
two tubes. 39'6. Post and in- 
-urance 2:6. Extra 20 -watt tubes. 
7 6 each. 

MAINS -MINI 
Uses high-efficiency coils- covers 
long and medium wavebands 
and fits into the neat white or 
brown bakelite cabinet- limited 
quantity only. All the parts. 
including cabinet, valves, in fact. 
everything. 113/1613, plus 2 - post. 
Constructional data free with th, 
parts, or available separately I I,. 

MULLARD AMPLIFIER 
"510" 

A Quality Amplifier designed by 
Millard. Power output exceeds 
10 watts. Frequency response 
almost flat from 10 to 20.000 
C.P.S. For use with the Acos 
"Hi G" and other good pick -ups. 
Made up and ready to work is 
£12110'- or 85,'- deposit, plus 10/- 
carr. and insurance. Available 
In kit form. Send for Millard 
Shopping List. 

FREE 
THIS MONTH 

To encourage 
customers to 
use our post 
service, we are 
giving a set 
of 2, 4 and 6 
8.A. folding 
spanners free 
with all post 
orders of 10'- 
and over this 

month. 

ELECTRONIC PRECISION EQUIPMENT, LTD. 
Post ordérs should be addressed to Dept. 7, 123, Terminus Road Eastbourne. 

Personal shoppers, however. can call at : 

42 -46. Windmill Hill. ' 152-3, Fleet Street, 29. tit road Green Road. I 249.iIigh Road. 
It MAW, Middx. H.C.4. I'insbury Park. N.4, Kie lawn. 

Phone : Rummy 5780 Phone : FLEet 2833 Phone : ARChway 1049 
Va : MAIda 
Vale 4921. Half 

Halt day, Wednesday. Half day, Saturday. ¡ Plait d Thursday. Thursday, i day, Thursday. 
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about all 
What's 

this 
? .111-0 

"g" is the symbol for acceleration which, to the technical, is 

defined as the differential of velocity with respect to time. 
More simply this means the rate of change of speed. 

When "g" is too great, damage will be don_. A locomotive 
leaves the rails when it takes a curve too fast. At only 6 "g" 
a pilot blacks out when he pulls out of a dive; at zo "g", 

which is very much more than any plane can possibly encounter, 
the plane would disintegrate. 

The stylus tip of a pick -up is subjected to the same acceleration but 
to an infinitely greater extent. The undulations of a record groove 

cause the stylus to vibrate as much as to,000 times per second or 

more. It moves to one side of the groove, stops, moves to the other, 

stops again and so on throughout the record. The accelerations 
acting upon the stylus tip are measured in "g" and with 

modern recordings may be well over i000 "g ". 

Obviously a light freely suspended stylus will follow rapid changes 

of direction in record grooves more easily than a heavy, stiffly 

mounted one. On a heavily recorded record a "stiff" pick -up 
will tear through record grooves or even jump right out of them. 
Result: rapid record and stylus wear and poor reproduction. 

Correct tracking of modern electrical recordings with their great musical and dynamic range 

calls for pick -ups specially designed to cope with very high "g ". They are available, after 

much patient research and developement, under the name "Hi -g ". ACOS "Hi -g" pick- 
ups perform perfectly at any multiple of "g" they are called upon to meet, 

representing a truly revolutionary advance in pick -up design. If you 

want your valuable records to reproduce as well as the makers intended - 
and to go on doing so for a long time - use an "ACOS Hi -g" pick -up. 

(Write for a free copy of the new Cosmocord booklet "The ABC of Hi -g ".) 

...always well ahead 

ACOS devices are protected by patents, patent applications 
and registered designs in Great Br tannand abroad. 

COSMOCORD LIMITED ENFIELD MDDX. Tel: ENField 4022 
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EVERY MONTH 
VOL. XXXI No. 688 OCT., 1955 

COMMENTS OF THE MONTH 

ED/TOR : 

" The Practical 
DETAILS OP OUR NEW 

COMPANION MONTHLY 
AS announced last month the first issue of 

our new companion journal, The Practical 
Householder, will be published on Septem- 

ber 8th, and an illustration of its three -colour 
cover appears below. It will deal with every 
practical household topic from decorating and 
painting, wallpapering, making pelmets, and 
garden furniture, overhauling the hot -water 
systems and repairing the plumbing, making 
furniture, laying brickwork, to overhauling the 
lawn mower, the sewing machine, refrigerator 
and washing machines, and it will even tell you 
how to build your own house. 

The first issue contains a valuable 24 -page 
Practical Householder's Booklet, packed with 
information for everyday use. You may judge 
the " Do it Yourself " policy of the newcomer 
from the contents of the first issue which include 
Paperhanging Made Easy ; A Simply -made 
Table Lamp ; Interior Decorating ; Repairing 
Simple Plumbing Faults ; Making an Electric 
Gas -lighter Making Your Own Loose Covers ; 

Enamelling a Bath ; Uses 
for Repair Plates ; Laÿ- 
ing Linoleum ; Re- 
glazing and Painting on 
Glass ; An Electric 
Water Heater ; A House- 
hold Ozoniser ; An 
Automatic Draught Ex- 
cluder ; Making Rugs ; 

Building Your Own 
Bungalow ; Concrete 
Paths and Floors ; An 
Ash -pan Improvement ; 

Making Pelmets ; Legal 
Notes -Landlord's Fix- 
tures ; Checking Over 
Your Vacuum Cleaner ; 

Passing It On ; Making 
a Hall Lantern ; Paint- 
ing, Staining and 
Varnishing Floors, etc. ; 

A Reliable Folding 
Table ; Letters to the 
Editor ; and The Home 
Mechanic's Shop 
Window. 

This journal is a 
" must " for everyone 

wnwago 
F. J. CA MM 23rd YEAR 

OF ISSUE 
BY THE EDITOR 

Householder 
who takes an interest in the home. You will 
only make certain of obtaining it month by month 
by placing an order for its regular delivery with 
your newsagent. Remember the date September 
8th and order your copy now. 

SPACE TRAVEL AND RADIO 

A great deal of experimental work is now in 
progress in connection with radio apparatus 
for the artificial satellites which will be launched 
as a prelude to trips to the moon. 

This is bound to lead to great improvements 
in radio apparatus, but we do not share the view 
held in some quarters that trips to the moon are 
imminent. No doubt the very first landing will 
be by guided rockets piloted by robots. The 
important point, however, is that such a trip. 
whether man -powered or otherwise, will depend 
on radio equipment for its success so that contact 
can be maintained with the earth. 

The apparatus required for such a venture 
must be delicate, complicated and accurate. In 
this connection we record with pleasure 
that the Mullard Company has offered to 

provide the University 
of Cambridge over a 
period of 10 years with 
the sum of £100,000 to 
continue and co- ordinate 
the work in radio astro- 
nomy now. undertaken 
in 'the Cavendish 
Laboratory. The new 
observatory will be 
known as the Mullard 
Radio Astronomy Ob- 
servatory and it will 
probably be located near 
Cambridge. It will be 
remembered that work 
in connection with 
radio astronomy com- 
menced simultaneously 
in Cambridge and Man- 
chester soon after the 
war. Cambridge has 
already produced a 
special radio telescope 
and other special 
apparatus is already 
under construction. 

-F. J. C. 

PRACTICAL 

HOUSEHOt0ER'S 

REFERENCE 
BOOK u..., 

I° nod 

www.americanradiohistory.com

www.americanradiohistory.com


588 PRACTICAL WIRELESS October; 1955 

Broadcast Receiving Licences 

THE. following statement shows 
the approximate number of 

broadcast receiving licences in 
force at 'the end of June, 1955. 
The grand total of sound and 
television licences was 14,035,567. 

Region Number 
London Postal ... ... 1,450,057 
Home Counties ... ... 1,398,479 
Midland 1,126,525 
North Eastern ... 1,493,319 
North Western... ... ... 1,146,432 
South Western ... ... ... 933,595 
Wales and Border Counties ... 584,117 

Total England and Wales ... 8,132,524 
Scotland 1,007,213 
Northern Ireland ... ... 219,408 

Grand Total ... ... 9,359,145 

Retirement 
MISS MARY SOMERVILLE, 

O.B.E., Controller of BBC 
Talks Division, is to retire on 

By " QUESTOR " 

December 31st after thirty years' 
service with the BBC. - 

Miss Somerville, who was 
appointed a Controller }n 1950, is 
the only woman to hold such a 
post with the BBC, and has been 
associated with broadcasting for 
Schools since she joined the 
Corporation in 1925. 

" British Band Box " 
TACK PAYNE'S Sunday after- 

noon record series ' British 
Band Box," featuring dance music 
recorded by leading British bands, 
is to continue until mid -December. 

Radar Scanner 
THE London Forecasting Section 

of the Meteorological Office is 
experimenting with 
the Decca Type 
41 storm- warning 
radar scanner. 

It is expected 
that the apparatus, 
installed at a cost of 
£5,000, Will help to 
increase accuracy in 
weather forecast- 
ing. It records 
echoes of heavy 
rain or storms up 
to a radius of ap- 
proximately 150 
miles. 

The 
the 

Decca type 41 radar scanner on the roof of 
Meteorological Office in Kings way. (See 

Cable Capacity 
Increase 

A CABLESHIP 
operation car- 

ried out recently in 
the Channel on one 
of the two sub- 
marine cables 
directly linking 
Porthcurno, near 
Land's End, with 
Gibraltar, on the 
eastern cable route 
to Australia and the 
Far East, is ex- 
pected to increase 
its word -carrying 
capacity by 50 per 

" Radar Scanner. ") cent. 

A submarine telegraph -repeater, 
or valve amplifier in watertight 
container, was inserted in the cable 
by Cable and Wireless, Ltd. It 
was the first telegraph repeater to 
have been put in operation in any 
of the company's submarine cables. 

Radio Amateurs' Examination 
CLASSES for the above examina- 

tion and the Post Office 
Morse Test are to be held 
this winter at Wembley Evening 
Institute, Copland School, High 
Road, Wembley, beginning Mon- 
day, September 19th. 

Both Morse and radio theory 
will be covered in the syllabus, 
classes being held each Monday, 
Morse from 7 to 8 p.m. and radio 
theory from 8 till 10 p.m. Enrol- 
ment takes place each evening 
from Monday, September 12th, to 
Thursday, September 15th. 

S. African Trawler Installation 

THE new steam trawler Groote 
Schuur, built at Beverley by 

Cook, Welton and Gemmell, Ltd., 
for Irvin and Johnson (South 
Africa), Ltd., has been fitted with 
the latest radio and echometer 
equipment by technicians of the 
Hull depot of The Marconi 
International Marine Communica- 
tion Co., Ltd. 

Speech communication facilities 
are provided by a " Gannet " 
radiotelephony transmitter- receiver. 

S.W. Transmitters 
STANDARD TELEPHONES 

AND CABLES, LIMITED, 
have been awarded an important 
contract for the supply of twenty - 
three 30 kW short -wave trans- 
mitters to the British Post Office. 

They will be installed at three 
of the British Post Office Radio 
Transmitting Stations and are to ' 

be employed for point -to -point 
multi- channel telephone and tele- 
graph services between the United 
Kingdom and all parts of the 
world. 

Staff Change 
MR. F. G. ROBB, having reached 

retirement age, has relin- 
quished his position as chief of 
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the test division of Marconi 
Wireless Telegraph Co., Ltd., and 
is succeeded by Mr. E. H. Evans. 

Mr. Robb was with Marconi's 
for thirty -six years and Mr. Evans 
first joined the company in 1913. 

Pioneer's Memorial 
THE Signal Corps Museum of the 

United States Army at Fort 
Monmouth, New Jersey, has been 
dedicated to the memory of radio 
pioneer Major Edwin H. Arm- 
strong. A plaque inscribed with 
the words " Armstrong Hall '" has 
been unveiled. 

Training For Iranians 
THE Government of Iran is to 

modernise its radio communica- 
tions system to Europe and overseas 
countries by setting up a high 
quality independent sideband radio 
telephone and telegraph service. 

Marconi are to supply and 
install the complicated receiving 
equipment and also train Iranian 
engineers in the use of it. Some 
of this training will take place at 
Chelmsford Works in Essex and 
at the Marconi College. 

" Miss Stentorena " 
AT the Sports Club Garden Fête 

of Whiteley Electrical Radio 
Co., Ltd., Miss Valerie Dean was 
proclaimed " Miss Stentorena " 
for 1955 by Mrs. A. H. Whiteley. 
Miss Dean, who is also Maid of 
Honour to the Area Coal Queen, 
is a press -drill operator with the 
firm and was presented with a 
prize of five guineas by Mr. A. H. 
Whiteley. 

The fête was. attended by more 
than 500 guests. 

V.H.F. in Austria 
ONLY 15 per cent. of radio 

listeners in Austria are able 
to receive transmissions on V.H.F. 

This low proportion is partly due 
to the lack of adequate trans- 
mitters. The Austrian Broadcasting 
Corporation is, however, preparing 
a second plan to develop the service 
and 10 new V.H.F. transmitters are 
to be constructed by the end of 
1957. 

Cable Across the Ocean 
A TELEPHONE cable which is 

being laid across the Atlantic 
Ocean will commence operation 
next year. 

Two submarine cables will stretch 
2.250 miles between Newfoundland 
and Scotland and amplifiers of 
original design and structure will 
be placed at intervals along the line. 
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Mrs. A. H. Whiteley crowns Miss Valerie Dean at the Whiteley Electrical 
Radio Company's garden fete. (See " Miss Stentorena. ") 

Boom in Germany 
A SUBSTANTIAL increase in 

German radio exports is re- 
ported. This is probably due to 
the fact that import restrictions 
are unknown in many European 
countries. 

Over 100 V.H.F. transmitting 
stations have been completed in 
Western Germany. 

Breakdown Service by Radio 
THE Automobile Association 

has announced the .extension 
of its radio -controlled breakdown 
service to Liverpool and the 
surrounding area. 

A special transmitter has been 
erected on the roof of the Cunard 
building, where the A.A. has its 
Area Office, enabling constant 
contact to be maintained with 
radio -equipped breakdown vehicles 
working by night within a radius 
of about 15 miles from Liverpool. 

, Initially, the A.A. breakdown 
vehicles will operate daily after 
office hours and until midnight. 

Coverage of Party Conferences 
THE BBC Television Service will 

present three reports from the 
Conservative Party Conference at 
Bournemouth on the evenings of 
October 6th, 7th and 8th. The team 
will be headed by E. R. Thompson, 
the Parliamentary Correspondent, 
and will also supply material to 
the Sound domestic and Overseas 
Services for News and Radio 
Newsreel. 

The BBC has made a similar 
offer to the Labour Party for its 
Margate Conference. The Labour 

Party has agreed to coverage o. 
the second day's open session on 
October I1th on an experimental 
basis. 

L.C.C. Ambulances 
THE London County Council is 

to experiment with a radio- 
telephone service for its 
ambulances. 

A central station will be the 
nucleus controlling six ambulances 
and a staff car fitted with two-w a 
radio. The cost will be just under 
£3,000. 

Ultrasonic Generator 
A LOW - FREQUENCY ultra- 

sonic generator, Type E7696, 
has been developed by Mullard. 
Ltd., and is a new general- purpose 
equipment with an output power 
of 2 kW in the frequency range 
10 kc's to 30 kc /s. It has been 
designed as a power source for 
magnetostrictive transducers used 
for ultrasonic cleaning, degreasing, 
soldering, tinning and drilling. 

Robust construction, automatic 
protection circuits and simple 
controls make the generator suit- 
able for eeryday industrial use. 

Radar Traffic Control 
A PATENT has been filed in 

America for t radar traffic 
control, especially applicable to 
underground and similar congested 
systems. Block systems ordinarih 
keep trains well spaced regardless 
of their speed. This radar system 
takes into account the speed of a 
train as well as its distance behind 
another. 
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Principal Evibilqts Reviewed) 
ALTHOUGH at the time of going to press 

nothing startling or revolutionary has been 

announced it is quite clear that there will be 

certain well- defined sections at this year's show. The 
emphasis will undoubt- 
edly be on the forth- 
coming ITA television 
transmissions, and 
accordingly a vast 
array of special aerials 
and converters will be 
seen, and these will be 
dealt with in our com- 
panion paper Practical 
Television. On the radio 

side emphasis will be on the forthcoming F M. 
transmissions on V.H.F., and high -fidelity reproduc- 
tion. Associated with these features will be the - 

special aerials which are necessary to pick up 
the F.M. signals, and 
the various speakers 
and speaker enclosures 
designed to go with 
the amplifiers. 

The trend to better 
quality is verymarked this 
year, and associated with 
the improvements are 
the various transistors 
and other " cold valves." 

These are now available in a variety of types, and 
although the cost is somewhere in the region of 
30s. each there is a saving in cost of the power supply. 
To offset this the sensitivity is lower so that a number 
of the components have to be used, and, furthermore, 

SPECIAL NOTE 
This review has been compiled from information 

supplied by exhibitors, as we go to Press with this 
issue before the show opens. The omission Of 
certain exhibits is, therefore, explained by the 
fact that the manufacturers concerned have not, 
at the time of going to Press, supplied us with the 
information. Further reports appear next month. 

A comprehensive taire- tester from the AVO range. 

( 
;, r:.>>, 

This Alba receiver includes an F.M. band. 
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they are very easily damaged in wiring them into a 
receiver. There do not appear to be many receivers 
on show in which these are included, although various 
firms such as Mullard, G.E.C., Ferranti, etc., will be 

frequency response than gramophone records also 
have a complete absence of background or surface 
noise, and as a result again give the listener much 
higher quality of reproduction than hitherto. 

Loudspeakers 
To do justice to these new amplifier. 

and improved quality, loudspeakers have 
been improved, and an increasing use 

now being made of high -note repro- 
ducers. In addition to the W.B. tweeter. 
others will be seen, and the G.E.C. 
metal -cone speaker again comes into 
this class. At last year's show a number 
of firms were demonstrating speakers 
and speaker cabinets in which two 
speakers were included, one intended for 
the ordinary range of frequencies and 
the other for high notes. This year it 
would appear that this has been taken a 
stage further and three speakers are now 
the recognised " best." The large 12in. 
or 15in. model is used as a " woofer. 
or low -note reproducer, with a small 
electrostatic " tweeter " for the high 
notes (above 3,000 c.p.s.). A third Sin. 
model (a " squawker ") is then included 

for the middle range of 

A tape transcriptor by the well- known Collaro _factory. 

exhibiting their complete 
ranges. 

High Fidelity 
Dealing with the quality 

of reproduction first, there 
are some newcomers in 
the " Hi -Fi " market. 
Whiteley Electrical, makers 
of the well -known W.B. 
Stentorian loudspeakers, 
are now supplying a com- 
plete amplifier with tone - 
control unit, illustrated 
on page 595. This is a 
12 -watt unit and follows 
the pattern of many similar 
types of equipment, the tone 
control (with self- contained valve 
or valves) being totally enclosed 
and intended for mounting on 
a motor board or cabinet front, 
with the amplifier itself placed 
away in the lower part of the 
cabinet. 

This W.B. unit costs £25. 
Another new item will be the 
G.E.C. 912 -Plus, a modified ver- 
sion of the 12 -watt amplifier 
which they produced some time 
ago. The new model has alterna- 
tive inputs to accommodate radio 
signals on F.M., and improved 
compensating circuits for various 
pick -ups. Pick -ups will also be 
shown in some new models, 
designed again to give much 
better quality from the long - 
playing dises which are now on 
the market. In association with 
these radio units and amplifiers 
are the various tape recorders, 
which whilst giving much better 

Some high " Q " and high " k" ceramic 
capacitors by Hunts. 

frequencies, and thus, pro - 
\ ided a suitable cabinet is 
employed, a much more 
even response is obtained. 
Certain speaker manu- 
facturers, such as Good - 
mans, supply construc- 
tional data for the cabinets. 
whilst others, such as 
Whiteley Electrical, supply 
complete cabinets for their 
speakers. An important 
point for the amateur to 
hear in mind is that it is 

Tt pical printed circuit using the " Delaron " copper -clad 
material by De La Rue. 
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not generally satisfactory 
to buy one make of 
speaker and make up a 
cabinet design suggested 
by another maker. The 
fundamental resonance of 
the speaker is usually 
taken note of in designing 
the cabinet, and if these 
are indiscriminately mixed 
reproduction will probably 
be worsened instead of 
improved. The usual de- 
monstration rooms, with 
suitable, inputs from L.P. 
records, etc., enabled cer- 
tain makers to illustrate 
the importance of these 
points. Apart from the 
electrostatic speakers and 
the fabric cone of the W.B. 
speakers, there does not 
appear to be any, drastic 
change in the design of 
the loudspeaker, other than 
the use of a smaller 
magnet, which, with the 
improved materials now 
available, gives even greater field strength than older 
materials. 

Unfortunately, it does not appear that set makers 
have gone to any trouble to improve reproduction 
in the ordinary type of receiver, although in one or two 
cases emphasis is laid on the fact that the set is 
designed to take full advantage of the proposed new 

The " Vicki" portable bj lnvieta Radio, Lid. 

This is the clock-controlled radio, 
by H.M.V. 

F.M. transmissions. As 
these are, at the moment, 
available only to listeners 
in a limited area, this may 
account for the fact of fewer 
receivers with F.M. being 
available than will be the 
case when more stations are 
opened on V.H.F. 

It is noticeable that 
several firms are producing 
table receivers in which 
the F.M. band is included, 
and most of these appear 
to employ a specially made 
gang condenser, having 
normal sections for the 
medium and long waves This K.B. receiver also includes the V.H.F. band 
and a special small unit for F.M. in addition to long and medium wares. 

Model 1,127 

for the V.H.F. band. We 
have not yet had an oppor- 
tunity of hearing any of 
these so cannot say whether 
they do justice to the 
higher quality of F.M. 
Portables appear in many 
new designs, and the 
A.C. /D.C. battery arrange- 
ment appears to be stan- 
dardised in these, with 
the Ferrite rod aerials 
giving better pick up of 
local signals and avoiding 
the necessity of turning 
the set around on its base. 
Coloured plastics are 
apparently being used 
more in the cabinet 
design of this type of 
receiver, and some very 
smart designs have been 
produced. 

A very important new 
feature in many receivers 
is the use of printed circuit 
wiring: Two 'examples 
accompany this article, 

An unusual design for a radiogram. This is H.M.V. 
Model 1,507. 

one on page 591 and 
another on page 594. The 
latter is a complete 
4 -valve battery portable, 
in which a T.C.C. printed 
circuit plate is used. The 
latter company is speciali- 
sing in this class of work 
and some very novel sam- 
ples are to be shown. 
Whilst this technique 
leads to compactness, it 
also prevents many ser- 
vicing troubles which 
arise as a result of poor 
connections, although the 
serviceman will find that 
repairing such receivers 
will call for special care, 
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not only in the use of the soldering iron, but also 
in the selection of solder and fluxes. In the latter 
connection the makers of the well -known Multicore 
solder will be demonstrating some of their special 
products for the use of amateurs as well as the Trade. 

In the " miniaturising " of receivers some inter- 

Another F.M. receiver. This is in the Bush range. 

esting developments will 
be shown. On page 592. 
for instance, is an H.M.V. 
table radiogram, the 
gramophone section being 
at the rear of the radio 
set, and in the closed 
position the general dimen- 
sions being no greater 
than the average table 
radio receiver. Regentone, 
too, have managed to 
crowd a gramophone, 
radio receiver and record 
storage cabinet all in the 
space normally occupied 
by the normal receiver, 
whilst in the field for space 
saving McMichael hase 
produced a two -band 
receiver in the form of a 
table (page 595) designed 
to accommodate on top a 
normal table model tele- 

vision receiver. A shelf underneath to take 
suitable books makes this a very useful piece of 
furniture. 

A notable tendency is the more tasteful control 
knobs which are now being used. These are generally 
larger, and it would appear that the majority are in 
white. The contemporary design is carried farther in 
certain larger models by the use of some kind of 
material right across the cabinet front. Thus the 
elaborate use of figured woods appears to be on the 

A Cosntocord turn -over 33 -78 head. 

way out, and apart from 
the general reduction in 
size the use of plainer feet 
or legs, with the use of 
fabric - covered front, 
makes the modern re- 
ceiver much less con- 
spicuous and more 
suitable for modern house 
furnishings. Unfortu- 
nately this type of design 
is marred in many cases 
bs the retention of the 
large tuning scale, and sse 
would like to see a return 
to the mechanical selection 
of stations -either by a 
rotary switch or modern 
push -button units. When 
the ITA programmes 
are available, and F.M. is 
general, one will have a 
choice of seen or eight 

The latest model of the 
to he known as 

A group of silicon junction diodes hr Ferranti. 

G.E.C. 912 amplifier 
the 912-Plus. 

A dipole for F.M. transmissions, A Belling -Lee prochrct, 
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programmes at any time, 
and it would appear that 
the normal domestic need 
for " station searching" 
will vanish, leaving that 
for the enthusiast who 
would use a receiver speci- 
ally designed for the 
purpose. 

Aerh is 
With the introduction 

of the F.M. transmissions 
a new aerial is required in 
the majority of situations. 
This signal is horizontally 
polarised, and calls for 
a, horizontal aerial, in its 
simplest form, a dipole. 
Typical of these is the 
Belling -Lee shown .on 
page 593, and for those 
in a fringe area a more 
elaborate assembly will 
be needed such as the 
Wolsey shown on the right. 

PRACTICAL WIRELESS 

A new tape 
recorder, Model SP /2, 

by Simon. 

October, 1955 

The difficulty of housing 
this multiplicity of aerials 
has been tackled by the 
aerial manufacturers and 
some novel combined 
arrays are to be shown 
by Belling -Lee, Aerialite, 
Wolsey and others. Steps 
to make the aerial resonant 
to either Band I or Band 
Ill have already been taken, 
and . the horizontal F.M. 
aerial may be placed in the 
centre of such an array. 
Where, of course, the 
BBC television transmis- 
sion is also horizontally 
polarised additional diffi- 
culties will arise, but some 
novel aerial arrays will 
certainly be seen in some 
districts. 

Components 
Finally we come to the 

main interest of the home- 

Radiogram 
with record 

storage space by Regentone. 
A Wolsey Yagi array for F.M. reception in fringe 

areas. 

Unfortunately, 
the new ITA tele- 
vision transmissions 
also call for a differ- 
ent aerial, and this 
means that in some 
districts a house will 
be adorned with a 
separate Yagi array 
for each of Band I, 
Band Ill and F.M. 
These cannot all be 
sited on one chimney 
stack, and whilst in 
some districts one 
or more may be 
stowed away in a 
loft without any 
loss in other places 
it will be essential 
to retain them out 
in the open and as 
high as possible. 

A complete 4 -valve 
battery portable built 
round a T.C.C. prin- 

ted circuit. 

constructor, namely 
components. Unfor- 
tunately, as in recent 
years, the com- 
ponents stands 
have dwindled to a 

minimum. 
There a r e 
left only a 

few firms who special- 
ise in components 
only, although a 
number of general 
manufacturers 
include separate parts 
among their many 
products. Bulgin, of 
course, still remain 
as the principal sup- 
plier of small parts, 
although they do not 
now include certain 
items which are used 
by the constructor. 
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Switches, plugs and jacks, 
and control knobs do, 
however, form the main 
part of the Bulgin exhibit 
and there is sufficient 
variety to enable any con- 
structor to make up just 
the combination he 
desires. The all- important 
fixed condensers are now 
available in some most 
interesting types, which 
have enabled the overall 
size to be reduced to 
minute dimensions. These 
are available from T.C.C., 
Hunts and Erie, amongst 
others, and a most impor- 
tant feature of these small 
components is the in- 
clusion of negative tem- 
perature coefficient con- 
densers to prevent 
variations due to heating 
of chassis or air surround- 
ing them. These firms 
also supply electrolytics 
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A, C.rbl. receiver Elf 
unusual design by 

McMichael. 
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densers have also been 
produced to accommo- 
date the surge which takes 
place on switching on 
some types of equipment. 
This is a very important 
point and is often over- 
looked by amateur set 
builders. A power pack 
utilising a 350 -0-350 trans- 
former with a valve recti- 
fier can put out a voltage 
of 500 or more when first 
switched on and before the 
valves in the equipment 
have reached emitting tem- 
perature, and these " surge 
proof " condensers will 
assist in saving burnt -out 
rectifiers and other 
troubles. 

Another interesting pro- 
duct is the range of 
rectifiers by Westinghouse 
(shown here) which are 
intended for bolting to a 
chassis, so that the large 

Contact- cooled rectifiers from the J esiin hnusr 
range. 

of all types, and 
it is noteworthy 
that this year 
the overall di- 
mensions o f 
some of these 
have been 
reduced by the 
use of different 
materials for the 
plates. Quite 
small tubular 
electrolytics 
are now avail- 
able, very little 
larger than 
some of the 
ordinary small 
capacity tubulars 
of former 
times, and 
special con- 

ralee tester 
The Taylor combined 
and sweep oscillator. 

The new W.6. lri;ìr-l;clrllt' amplifier, II-ß12. 

metal surface 
of the latter 
aids in keeping 
the rectifiers 
cool in use and 
thus avoiding 
the large fins to 
which we have 
become accus- 
tomed. Coils for 
the set maker 
will be shown 
by Wright & 
Weaire, who also 
supply various 
other com- 
ponents such as 
I.F. trans- 
formers, vibra- 
tors and mains 
transformers, 
etc. 
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SINCE its introduction before the war this most 
popular receiver has been manufactured in 
various forms, though mainly differing only 

from the circuit aspect. It is designed for use on either 
battery (these being self contained) or A.C. /D.C. 
mains supplies ; it features a built -in frame aerial 
and a short -wave band, making it an all -wave 
portable. 

Apart from several circuit modifications, the series 
51 differs from its older style counterparts by using 
the miniature type " all -dry " valves formerly the 
octal type " all -dry " valves were employed. 

On the battery position it obtains its power from an 
Ever Ready type B107, 90 volts high- tension, and an 
Ever Ready type all -dry 31, 7.5 volts low- tension. 
On the mains position both L.T. and H.T. are 
obtained from a half -wave selenium type metal 
rectifier. 

The Circuit 
The full circuit of the 51 series is shown in Fig. 1. 

5.- DOUBLE DECCA SERIES 51 

By Gordon J. King, A.M.I.P.R.E. 

The section comprising the frame aerial LI, L3, L4 and 
associated capacitors, including trimmers TI and T2 
and the aerial and earth sockets, is built on the frame 
aerial support, which can be readily detached from the 
main chassis by unplugging. This section, showing 
the positions of the coils and trimmers, is depicted 
at Fig. 2. The connecting points A, B, C, D and E 
on the circuit indicate where the frame aerial section 
is connected to the aerial circuit through plugs and 
sockets ; the plugs concerned are shown on Fig. 2. 

The required aerial inductance is selected by switch 
SIA. On long -wave both loading coils L3 and L4 are 
included in the frame aerial circuit, whilst on medium - 
wave coil L4 is shorted and coil L3 by itself serves to 
load the frame aerial. On short -wave LI, L3 and L4 
are shorted and the short -wave aerial coil L2 is 
brought into circuit. On this band, therefore, it is 
necessary to use an external aerial which is coupled 
to L2 through the 40 pF capacitor. ' 

Switches SIB and SIC serve to select the required 
oscillator coils and need no further comment. It will 
be seen that the first and second grids of VI heptode 
IDK9I) are connected to the oscillator coils through 
500 pF capacitors to form a conventional parallel -fed 
oscillator circuit. 

Fig. 1.- Circuit diagram of the Double Decca 51 serres. 
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The aerial and oscillator circuits are variably tuned 
by the two -gang capacitor Cl C2, which is mechani- 
cally coupled to a slow -motion tuner. 

The 380 kc /s 1.F. signal developed in the anode of 
VI is amplified by V2 (DF91) and fed to the signal 
diode of V3 (DAF91), The demodulated signal is thus 
fed in A.F. form from across the volume control R 
to the control grid of V3. The amplified A.F. in the 
anode is then passed on to the control grid of V4 

IDL92). This valve being a power amplifier has the 
loudspeaker circuit connected in its anode. 

A portion of the rectified 1.F. signal is taken through 
R6 and used as an A.V.C. control bias for valves VI 
and V2. 

The filaments of the valves are connected in series 
to facilitate energising from a 50 mA D.C. line (each 
valve filament, of course, being rated at 50 mA) or 
a 7.5 volt battery. The various shunt resistors are 
included across the filaments to maintain correct 
voltage balance throughout the chain. 

Switch S2 functions as battery-mains change -over 
and on /off. On the battery position, as shown, the 
L.T. and H.T. batteries are connected to the appro- 
priate circuits in a straightforward manner. In the 
off position the H.T. and L.T. circuits are isolated. 
When positioned on mains switch S2C makes a 
connection from the mains to the H.T. rectifier, S2B 
connects the heater circuit to the top of R5, and S2A 
connects the H.T. line to the bottom of R5. 

The value of R5 is chosen to provide a correct 
current in the valve filaments when the mains tapping 
is adjusted to correspond to the applied mains voltage : 

resistors R3 and R4 serve this purpose. Under this 
condition the correct H.T. line voltage will also exist 
at the bottom of R5. Tappings I, 2:and 3 correspond, 
to input voltages of 100 -120, 200 -220 and 230 -250 
respectively. It can thus be seen that R2 acts mainly 
as a limiter resistor and provides the desired voltage 
drop when the receiver is used on 100 -120 volts. 

H.T. smoothing is catered for by C3, C4, C6 and 
R7. Additional filtering is also provided by R3 and 
R4 when the mains tapping is set to the higher 
voltage position. The screen resistor R8 and capacitor 
C5 also aid in reducing the hum voltage in the output 
stage. 

Since the all -dry type valves are directly heated, a 
residual H.T. line hum fed to the filaments would be 
extremely undesirable and would tend to give rise to 
a very disturbing hum from the loudspeaker. In order 
to avoid such an effect, therefore, substantial smooth- 
ing is applied to the L.T. circuit by the three 100 pF 
capacitors C7, C8 and C9. 

Servicing Notes 
During the winter months particularly, one of the 

chief symptoms occurring on nearly all mains- battery 
portables when used on a mains supply is a gradual 
fade -out soon after the receiver is switched on. 
Routine testing quickly reveals that the oscillator has 
failed ; this is proved, apart from employing more 
"classic" testing techniques, by the receiver exhibit- 
ing plenty of life (crackles) when the grids and anodes 
of the early valves are touched with a test prod. 

After a while it is decided to try the receiver on 
batteries and all is well. The receiver is then probably 
again switched to mains and it may be decided to try 
substituting the DK9I. This is a good move and 
likely to result in success. in a lot of cases, however, 
the success is not permanent, and often provokes a 
second examination at a later date. 

Finally the H.T. rectifier is replaced and all seems 
well. 

This symptom is unfortunately born of three 
factors. In the first place, the mains voltage,,parti- 
cularly during the winter months, when the system 
is heavily loaded, tends to fluctuate and reflects a 
reduction of current in the filament circuit and a 
consequent fall of voltage across the valve filaments. 
Secondly, the H.T. rectifier does tend to deteriorate 
progressively, but may not give rise to any undue 
effect provided the mains voltage is fairly stable. 
And thirdly, as will all valves, the DK91 also loses 
efficiency, probably aggravated by a fluctuating 
filament current, but rarely reveals its defect as a 
gradual loss of volume as is common with indirectly 
heated valves ; in the case of the DK9I a sudden 
cut off generally indicates that its emission is insuffi- 
cient to sustain oscillations. 

Clearly, then, it is feasible that correcting only one 
of these factors may be sufficient to bring the set 
to life. It is a good idea to check the mains voltage 
both on site and in the workshop, and also to make 
sure that the mains voltage tapping corresponds to the 
applied voltage. It often happens that the receiver 
cuts off (i.e., stops oscillating) only at certain times 
(when the mains system is heavily loaded ?). In 
most cases this means that either the mains tapping is 
incorrect or that the H,T. rectifier is in need of replace- 
ment. Not very often is it necessary to replace both 
the rectifier and the frequency changer (i.e., DK9I ). 

In a similar respect it will be seen that the value 
of RS is very important ; this rarely increases in 
value, however ; nevertheless, if it does the current in 
the filament circuit will probably be insufficient to 
sustain oscillation. 

Fig. 2. -The frame aerial section; showing coils m d 
trimmers. 

Excessive distortion frequently crops up on this 
model ; in the main it is caused either by the 0,001 ,uF 
A.F. coupling capacitor becoming leaky or by the 
DAF91 anode load resistor (l l megohm) increasing 
in value. Less frequently the screen resistor of the 
same valve goes high it value and gives rise to a 
similar effect. 

Low overall sensitivity is sometimes caused by one 
(or more) of the fixed I.F. transformer tuning capaci- 
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tors altering in value. The capacitor responsible is, 
however, quickly brought to light during the process 
of 1.F. alignment, it being discovered that one or 
more of the I.F. tuning cores fail to peak within the 
range of normal adjustment. 

Alignment Procedure 
Initially, C2 on the tuning 

gang should be shorted and the 
gang set to maximum capaci- 
tance. The top core of the first 
I.F. transformer (I.F.T.1) 
should be completely removed. 

The second I.F. transformer 
cores should be adjusted for 
maximum output (maximum 
indication on the output meter 
which may be connected across 
the primary of the . speaker 
transformer) in virtue of a 380 
kc /s modulated signal applied 
from the generator to the signal 
grid (pin 6) of V2. The lowest 
possiblesignal consistent with an 
output indication must be ul>ed. 

Next, the tuning core should 
be replaced in I.F.T.1 and the 
generator signal applied to the 
signal grid (pin 6) of V1. The 
I.F. alignment is concluded by 
adjusting the cores in I.F.T.1 
(T7 and T6) for maximum 
output, progressively reducing 
the signal input as the circuits 
approach alignment. 

R.F. Alignment 
Before adjusting the R.F. 

and oscillator trimmers it is 
essential to make certain that 
the tuning pointer is accurately 
positioned and coincides with 
the scale cursor line. 

Inject a 15 Mc /s signal into 
the aerial and earth sockets and 
tune the receiver over the 
short -wave band until it is indi- 
cated on the output meter. 
Adjust the short -wave aerial 
trimmer T3 (Fig. 3) for maxi- 
mum output while adjusting the receiver's tuning 
slightly either side of the signal (this process is 
generally known as " rocking the gang "). 

Adjust the receiver to 500 metres (medium- wave), 
tune the generator to 600 kc /s and very loosely 
couple its output to the frame aerial (do not make an 
electrical connection). Tune the core in the medium - 
wave oscillator coil L7/8 (Fig. 4) for maximum 
output. 

Retune the receiver and generator to 200 metres 
and 1,500 kc /s respectively and tune the medium - 
wave oscillator trimmer T4 (Fig. 3) for maximum 
output. 

Adjust the medium -wave aerial trimmer TI (Fig. 2) 
for maximum output. Finally, repeat the above pro- 
cess until maximum sensitivity and minimum track- 
ing error exist. 

Adjust the receiver to 2,000 metres and the genera- 
tor to 150 Icc /s,and tune the core of the long -wave 
oscillator coil i 9 /I0 (Fie_,JJor maximLtn Output. 

T4 T3 

'(FT Y 

Tune the core of the long -wave loáding coil L4 
(Fig. 2) for maximum output. 

Retune the receiver and generator to 1,200 metres 
and 250 kc /s respectively and adjust the long-wave 
oscillator trimmer T5 (Fig. 3) for maximum output. 

C2 

C/ 

-TS i 

LS, 

v2 

DF91 

!-1T Rectifier 
fAF9t L,S Transformer 

DL92 

C3 
C4 

Wavechange 

Fig. 3 (above). -Top 
etc. Fig. 

vo/ume Battery -Mains 
On/Off 

view of the chassis, showing the positions of the valves, 
4 (below).- Underside view of the chassis. 

Tune the long -wave aerial trimmer T2 (Fig. 2) for 
maximum output. 

Finally, repeat the process for optimum sensitivity 
and minimum tracking error. 

Notes 
In order to avoid alignment error as the result of 

the action of the A.V.C. system the generator out- 
put voltage should be kept to the minimum possible 
to provide readable deflection on the output meter. 

If low sensitivity at the low- frequency end of the 
medium -wave band is experienced the core in L3 
(Fig. 2) should be adjusteq for maximum output at 
500 metres (600 kc /s). 

PIFCO RADIOMETER 
The price of the Pifco All -in -One Radiometer 

has been increased to 3216d. complete. 
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COMPLETELY BUILT SIGNAL GENERATOR 
Coverage 120 Ke,/s -320 lie' e, W0 Re -900 Kc s, 900 Kr's -2.75 Bic _. 
235 Mc /e-8.5 Mc /s. 8 Mc/s -26 Mc s, 16 Mc s-56 Mc /s, 24 Mc!s -84 Mcc. 
Metal case loin. x 61in. a 45ín. Size of scale, filin. x 3'in. 2 valves 
and rectifier. A.C. mains 230 -250 v. Internal modulatleit of 400 
c.p.a. to a depth of 30 per cent., modulated or unmodulated R.F. 
output continuously variable 100 milli- volts. C.W. and mod. 
switch, variable A.F. output and moving coil output meter. 
Black crackle finished case and white panel Accuracy plus or 
minus 2 %. 24.1196 or 34 deposit and 3 monthly payments 25 - 
P. & P. 4./- extra. 
Heater Transformer. Pri. 230 -250 v. 6 v.. 10 amp., 6;- : 2 v. 2i 
amp., 5 / -. 

Three -speed automatic changer, B.S.R., current model. 
Will take 7ín., 10in. or 12ín. records mixed. Turn-over crysta 1 

head, cream finish. VERY LIMITED QUANTITY A.C. mains 
200/250. 67/19/6. P. & P. 4'6. 

T.V. CONVERTER for the new commercial stations, complete 
with 2 valves. Frequency can be set to any channel within the 
186 -196 Mc /s band. I.F. will work into any existing TV. receiver 
between 42-68 Me /e. Input arranged for 80 ohm feeder. EF80 as 
R.F. amplifier, ECC81 as local oscillator and mixer. The gain of 
the first stage, R.F. amplifier 10DB. Required power supply, of 
200 D.C. at 25 mA., 6.3 v. A.C. at 0.6 amp. Input filter ensuring 
freedom from unwanted signals. Simple adjustments only. no 
instruments required for trimming. Will work into any T.R.F. 
or Superhet. Size 41 x 2' x 2ín. P. & P. 2,'6. £2.'1916. 

Double Wound Mains Transformer, 200 ;250 v. metal rectifier, 
and smoothing condenser to suit above, 186. 
Extension Speaker cabinet in polished walnut, complete with 
Bin. P.M. P. & P. 31 -. 24.'6. 
9in. P.M. Speakers, removed from chassis. fully guaranteed. 
All by famous manufacturers. P. & P. 1 6. 126. 
Volume Controls. Long spindle less switch, 50 K., 500 K., 1 meg., 
2'6 each. P. & P. 3d. each. 
'Used A.C. Mains 200250 volts, 4 -valve plus Metal Rectifier. 
medium wave superhet in polished walnut cabinet, size 14 x 9; x 
71ín.. complete with valves 6K8, 6K7, 6Q7 and 6F6. 61 PM speaker. 
Fully guaranteed. P. & P. 716. £3r 15. -. 

Constructor's Parcel : Medium & Long -Wave A.C. Mains 
230!250 2 -valve plus Metal Rectifier. 22.'6. Comprising chassis 
100 x 40 x 11ín., 2 waveband scale, tuning condenser. wavechange 
switch, volume- control, heater trans.. metal rectifier. 2 valves 
and v /holders, smoothing and bias condensers, resistors and small 
condensers. and medium- and long-wave coil, litz wound. Circuit 
and point -to- point. 1,3. Post and packing, 2.'6 extra. 
Volume Controls. Long spindle and switch, 1. 9. 1, and 2 meg., 
41- each. 10 K. and 50 K.. 3'6 each. t & 1 meg., long spindle, 
double pole switch, miniature, 5/-. 
Standard Wave -change Switches. 4 -pole 3 -way. 1/9 ; 5 -pole 
3 -way, 1 /9. Miniature 3 -pole 4 -way. 4 -pole 3 -way. 2,6. 2 -pole 
11 -way twin wafer, s: -. 1 -pole 12 -way single wafer, 5'-. 
40 -Watt Fluorescent Kit. A.C. Mains 2/10 -240. Comprising choke, 
power- factor condenser. 2 tube holders, starter and starter - 
holder. P. & P. 3' -. 17 6. 
20 watt A.C. or D.C. 200250 v. fluorescent kit, comprising trough 
in white -stoved enamel, two tubeholders, starter, holder and 
barreter. P. & P.. 1; 6. 12.6. 
1.200f t. High imp dance recording tape on aluminium spool. 
12/6 post paid. 
Polishing attachment for electric drills. Quarter-Inch spindle. 
chromium -plated, 5in. brush. 3 polishing cloths and one sheep- 
skin mop, mounted on a 3in. rubber cup. P. & P., 1/6. 12/6. Spare 
sheep -skin mops. 2'6 each. 
Potato & Vegetable Peeler, by famous manufacturer, capacity 
4ilbs., complete with water pump. All aluminium construc- 
tion, white stove -enamel finish. Originally intended for atten- 
tion on an electric food -mixer. can easily be converted for hand 
operation. 39/6. P. & P., 31 -. 

R. & T.V. COMPONENTS (ACTON) LTD. 

23, HIGH STREET, ACTON, LONDON, W.3 

PERMEABILITY TUNED T.V. CONVERTER 
for new commercial stations 

Input 300 ohm balanced line or 80 ohm coax. Coverage 180 -200 20e 
Vision I.F.: -10.7 Me /s. Valve line -up 6AK5 R.F. amplifier, 6AK:. 
mixer, 6C4 separate oscillator. This is a high gain unit, ideal for 
fringe areas. Can also be used as FM. TUNER. Frequency 
coverage 80 -100 Mc /s. I.F. 10.7 Mc's. Size 9in. wide. Olin. deep. 
4ín. high, 9in. scale, width including overlap 14in. Complete 
with 3 valves. P. & P. 3/ -. £4/9/6. 
10.7 Mc /s I.F.'s to suit above, 4/6 each. 

Complete A.C. Mains 3 Valve plus metal rectifier T.R.F. kit. 
In the above cabinet, £3.'15'0, plus 3'6 P. & P. 
PLASTIC CABINET as illustrated. ID x 61 x 5 tin., in walnut or 
cream. ALSO IN POLISHED WALNUT. complete, with T.R.F. 
chassis. 2 waveband scale, station names, new waveband, back - 
plate, drum, pointer. spring, drive spindle, 3 knobs and back, 22.6. 
P. & P. 3/6. 
As above with Superhet Chassis, 232. P. & P.. 3.'6. 
As above complete with new Sin. speaker to fit and O.P. trans., 
40.' -. P. & P. 3/6. With Superhet Chassis. P. & P. 3.6. 
Used Metal Rectifier. 230 v. 50 mA., 316: gang -with trimmers 
66 ; M. & L. T.R.F. coils, 5 / - 3 Govt. valves, 3 v.'h and circuit 
4.6 ; heater trans., 6.'- : volume control with switch. 3'6 
wave -change switch. 21- : 32 x 32 mfd., 4!- : bias condenser, 1- 
resistor kit, 2/- : condenser kit, 

Single speed player, A.C. mains 200/250 volt. complete with 
needle armature pick -up in a really wonderful polished 
walnut cabinet, will take up to 12 inch record. Pullout 
drawer on steel runners. Original list price £8;17:6, our 
Price £411918. post and packing 10,-. 

P.M. SPEAKERS. Olin. closed field, 18/6. Bin. closed field, 20/6. 
loin. closed field. 25! -. 3lin., 16 ;6. P. & P. on each, 21 -. 
Val%eholders. Paxolin octal, 4d. Moulded octal. 7d. EF50. 
7d. Moulded B7G, 7d. Loctal amphenol, 7d. Loctal pax.. 7d. 
Mazda Amph., 7d. Mazda pax., 4d. BSA, BOA amphenol. 741. 
B7G with screening can, 1,'6. Duodecal paxolln, 9d. 
Twin -gang .0005 Tuning Condensers, 5/ -. With trimmers, 66. 

CUB one -sixth h.p. A.C. 220/230 v. by Brook Motel I 

Reversible for continuous running, 646/6. Post & Pkg.. 

Primary, 200 -250 v. P. & P.. 2, -. 
500 -0-500 120 mA. 4 v. C.T. 4 a. 4 v. C.T., 4 a. 4 v. C.T. 2.5 a., 27'6. 
500 -0-500 250 mA. 4 v. C.T. 5 a. 4 v. C.T. 5 a. 4 v. C.T. 4 a., 396. 
300-0-300 100 mA., 6 v. 3 amp., 5 v. 2 amp., 22/6. 
Drop thro' 350-0-350 v. 70 inA.. 6 v. 2.5 amp., 5 v. 2 amp.. 14.8. 
Drop thro' 250-0-250 v. 80 mA., 6 v. 3 amp., 5 v. 2 amp., 14/6. 
280-0 -280. drop through, 80 mA., 6 v. 3 amp., 5 v. 2 amp.. 14/6. 
250 -0- 250,60 mA., 6 v. 4 amp., 14' -. 
Drop thro' 270-0- 270, 80 mA., 6 v. 3 amp., 4 v. 1.5 amp.. 13/8. 
Drop thro' 270-0-270 60 mA., 6 v. 3 amp., 11/6. 
Auto Trans. Input 200'250. H.T. 350 v. 350 mA. Separate L.T. 
6.3 v. 7 a.. 6.3 v. 1 i amp., 5 v. 3 amp.. 25' -. P. & P., 3' -. 

32 mfd.. 350 wkg. ... ... 2 
16x24350wkg. ... ... 4 
4 mid., 200 wkg. ... ... 1 
40 mid.. 450 wkg. .. ,.. 3 
16 x 8 mfd., 500 wkg. ... 4 
16 x 16 mid., 500 wkg. ... 5 
16 x 16 mfd., 450 wkg. ... 3 

mid 350 .. 
25 m d 25 wkkg.. 

... 
11 

250 mid:, 12 v. wkg. ... 1 
16 mid.. 500 wkg., wire 

ends... 
8 mfd., 500 v. wkg., wire 

ends... 
8 mid., 350 y. wkg., tag 

ends... ... 
100 mid.. 350 wkg. ... 

/- 16 +16 mid.. 350 wkg. . 3'3 
'- 60 +100 mid., 280 v. wkg. 

/3 50 mfd., 180 wkg. .. ... 1 9 
/6 65 mid., 220 wkg. ... ... l 6 
16 8 mid., 150 wkg. ... ... 1 6 
/9 50 mid., 12 wkg. ... ... 11,i. 

n 19 50 mfd.. 50 wkg. 
wi 

. 

Miniature re enfle 

tl. moulded 100 pf., 500 pi'., 
/- and .001 ea. 

280-0-280 80 mA. 4 v. 4 a., 
3/3 

216 

1/6 
4/- 

7d. 

14 6 
250 v. 350 mA. 6.3 v. 4 a. 

twice, 2 v. 2 a. 19'6 
Auto -trans.. input 200'2 0 

HT 500 v. 250 mA. 6 v. 
4 a. twice 2 v. 2 a. ... 19'6 

Where post and packing charge is not stated, please add 1'6 up to 10 -, 

2 - up to £1 and 216 up to O. All enquiries S.A.E. Lists 5d. earh. 
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RA DIOIRADCHASSIS I OGil J lI 
BUILT TO 
HIGHEST TECHNICAL STANDARDS 
NEW RANGE OF MODELS WITH LATEST FEATURES 
FERRITE ROD AERIAL 
MINIATURE (BVA) VALVES, STEEL CHASSIS 

3 WAVEBANDS, A.C. MAINS, 200/250 VOLTS 
ASSEMBLED AND READY FOR USE. FULLY GUARANTEED 

Model F.3. 5 Valves chassis, 4 watt output. Wide range tone 
control. 
Model F.3. Push -Pull chassis. 7 valves, 6 watt output, separate 
bass and treble controls. 

Size 12" x 7" 
x 7," high. 

SMITH'S FOR 

TECHNICAL BOOKS 
Books on radio theory, practice and main- 

tenance for the beginner and books on new 

developments in circuit design, new com- 

ponents, methods of application, and the 

established text books can be obtained 
through your local Smith's shop or book- 
stall. Books not in stock at the branch can 

be quickly obtained from Head Office. 

p/P d ' eqlb o °48Jr 010. 
so he 

W. H. SMITH & SON 
FOR BOOKS ON ELECTRONICS 

Head Office: STRAND HOUSE, LONDON, W.C.2 

Negative feedback 
applied from output 
transformer second- 
ary. Gram switching 

on wave -change 
switch. Plug -in con- 
nections for pick -up, 
speaker, gram motor. 

Manufacturers of 
Tape Recorders. 

Amplifiers for Tape 
Recorders. 

Crystal Receivers as 
Tuner Units. 

F/M Tuners (Self powered) 
Band 111 T.V. Converters. 

Detailed list and dimensions 

DIRECT FROM THE MANUFACTURER 

TILE DULCI CO. LTD. 
99 VILLIERS ROAD. LONDON, N.W.2. 

Telephone : WlLlesden 6678 

A fine selection from 

The evalk- uvtatewtd Shoe 
./18T RELEASED. 2 METRE RECEIVER 
Type 1392. Air Tested 15 Valve Superhet. Frequency 
95 -150 Mcs (2 -3 metres). Slow -motion tuning over 95 -150 
Mc /s or can be Crystal controlled. Power supply required : 240- 
250 v. at 80 mA, 6.3 v. at 4 a. Size : 19in. x 10in. x 10in. Standard 
rack mounting. PRICE £6.19.6. Complete with valves and circuit 
diagrams. Pkg. & Pstg., 17/6. l0 /- returnable on packing case. 
Note : Type 234 Power Pack for above is available. Price E3.10.0. 
Pkg. & Pstg., 7/6. 

RECEIVER Type 1132. 11 Valve Superhet. Frequency 
coverage 100 -125 Mc /s. Switchable A.G.C. & A.V.C. Variable 
B.F.O. Circuit diagrams with units. Easily converted to cover 
Wrocham Band. No alteration to wiring required. Conversion 
Slugs and instructions 5/- extra. Size : 19in. x loin. x IOin. 
Standard rack mounting. PRICE £3.7.6. Pkg. & Pstg., 15/ -. 10 /- 
returnable on packing case. Note : Type 3 Power Pack is avail- 
able for above. Price 62.5.0. Pkg. & Pstg., 7/6. 

INDICATORS Type 62a. Ideal for conversion to 
Oscilloscopes, T.V. Units, etc. Containing VCR97, 12 VR91 
(EF50), 2 VR54 (EB34), 3 VR92 (EA50), 4 CV 118. Slow- motion 
dial. 13 pots and scores of useful components. Size : Bÿ in. x I I lin. 
x 18in. New. In wooden packing case, PRICE £3.10.0. Crg., 7/6. 

DINGHY TRANSMITTERS BC788. American manu- 
facture. In new condition. Comprising : I2A6, 12SC7 valves. 
Excellent hand generator (can be used as a Mains A.C. motor) with 
extensive change of gears, plus a quantity of useful radio com- 
ponents. Bargain PRICE £1. Pkg. & Pstg., 10/ , 
F.L.8a FILTERS. Splendid value. Price 10/6. Pkg. & 
Pstg., 1/6. 

R.F. UNITS. RF24, 20 -30 Mc /s. RF25, 40 -50 Mc /s, both 
valved and with switched tuning. Price 9/6 each. Pkg. & Pstg., 
2/ -. RF26, 50.65 Mc /s variable tuning. (Dials damaged) Price 
15/-. Pkg & Pstg., 2/ -. . 

NOTE : Orders and enquiries to Dept. "P." 

PRO O P S B R O S. LTD . Telephone LANgham 0141 
52 Tottenham Court Road, London, W.I. 

Shop Hours: 9-6 p.m. Thursday: 9 -1 p.m. Open all day Saturday. 
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Midget Sets 
MY paragraph inviting readers to send in details 

of any really midget receivers they have 
made has brought forth a design from Mr. 

E. R. Beney, of Neatishead. 
It really is a midget, and makes use of three 

Milliard Junction type P.N.P, transistors. His aim 
was to produce a small personal earphone receiver 
for use,out of doors, and to give comfortable listen- 
ing output signals on the Midland Medium wave- 
length and the Light Long wavelength. The set 
does fulfil this limited aim and very much more. Its 
size including phone jack, but excluding earphones 
and batteries, is 41in. by 4in. by ¡in. deep. It is 
permanently tuned to each of the two wavelengths, 
the choice of which is by means of a changeover 
switch, but trimming to allow for variations of aerial - 
earth system in use is by means of adjustable coil 
cores. Adequate signal strength is given on both 
wavelengths with a short earth wire only, and no 
aerial wire, the telephone leads apparently providing 
sufficient pick -up. 

With a normal size aerial and earth system, good 
loudspeaker results are obtained, and a midget 
variable resistance is included in the aerial circuit to 
control this output which at times, he tells me, is 
strong enough to produce distortion. These midget 
transistors are, of course, easily overloaded. 

Because the total current consumption is under 
1 mA, the battery (41 volts with 4 volts bias) can 
be of quite minute dimensions, but because so far as 
is known the makers of the layer -type hearing aid 
batteries have not yet marketed one containing six 
cells only (which is all that is wanted), Mr. Beney 
made up his battery from six U -16 dry cells and its 
dimensions including a Clix three -pin socket is 
Sin. by 1 }in. by ¡in., a.negligible bulk for pocket 
use. All components are standard equipment except 
the coils, which Osmor wound specially for him. 

I should still be interested to have details of any 
other midget receivers which have been constructed 
and successfully demonstrated by readers. 

Radio and Space Travel 
THE interest now being shown in space travel as a 

result of the announcements by America, 
Great Britain and Russia, has created an interest 
in the special equipment which will be necessary for the 
artificial satellites to transmit messages back to the 
earth. Radio is bound to play a large part in inter- 
planetary travel and it is possible that the technical 
data which results from its use will have a beneficial 
effect on radio design. 

It seems likely that the first journeys to the moon 
will be made by robots and not by human beings. 
The robots, who will be the mechanical passengers. 
will, by means of radio transmission, keep the earth 
informed of what is happening and they will also 
guide the craft. 

It seems reasonably certain that such craft will land 
on the moon within the next 20 years. Such a 

project is far less fantastic than the idea of television 
was thought to be in its early days. Indeed, the main 
difficulty seems to be to find the money. 

Radio -controlled Models 

INTEREST in radio -controlled models of all 
descriptions continues to advance. The hobby 

now has an important and well- conducted association 
to co- ordinate interest in the subject, and members are 
contributing valuable articles on the subject to 
Practical Mechanics each month. 

The International Radio Exhibition 

IN 1922, on September 2nd to be precise, the Inter- 
national Radio Exhibition and Wireless Conven- 

tion was opened at the Central Hall, Westminster, 
almost exactly 33 years ago, The method of opening 
was then considered to be unique. A mile away at the 
Air Ministry Brig. -Gen. Sir W. S. Brancker gave the 
opening speech which was radiated by wireless and 
then broadcast throughout the Hall. In the course of 
his speech he said that " wireless had come into its 
own and was largely responsible for the upkeep of 
the British Empire. 

Major L'Estrange Malone, M.P., in the course of 
his reply, advised the radio trade not to overdo the 
boom in wireless. He suggested that manufacturers 
should take care that no monopoly was set up for the 
providing of apparatus, and that they should form 
some kind of protection society to look after their 
interests, so as to get the maximum benefit for the 
trade. 

A speaker proposing the success of the Exhibition 
said that he hoped it was the first of many more to 
come. This was, of course, the very first Radio 
Show and I often wonder what some of those early 
pioneers must think when they visit the Radio 
Exhibition at Earls Court to -day. 

The control of mechanism by wireless was demon- 
strated at that exhibition by Major Raymond 
Phillips, who prophesied then that it " would 
undoubtedly lead to a big thing." 

" On Your Wavelength " -33 Years Old 
THIS feature first saw the light of print in Amateur 

Wireless, dated November 18th, 1922. It regu- 
larly appeared until the paper died and became 
merged with PRACTICAL WIRELESS, which for a time 
appeared under the title Practical and Amateur 
Wireless. 

Thus, " Thermion " has continuously appeared for 
33 years. His postbag to -day is as large and as varied 
as ever, brickbats and bouquets being regularly 
received in assorted quantities. I can fairly claim to 
be the first radio journalist properly so described for 
I was contributing articles on radio to " Hobbies," 
" Everyday Science," " Work " and other journals 
many years before there were any radio journals. 

There have been many speculations_ during these 
years as to my identity, which has been a well - 
preserved secret. e,., 
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LOADED AERIALS FOR TOPBAND 

By O. J. Russell, B.Sc.(Hons.), G3BHJ 

CORRESPONDENCE has shows that there is 
a very great interest in the question of loaded 
aerials for topband use. This interest is not 

unnaturally greatest among the citybound amateurs 
who are anxious to improve the radiation efficiency 
of their installation upon topband. In view of the 
fact that a 10 -watt topband transmitter may be 
reduced to the level of a transistor QRP rig by an 
inefficient aerial, attention to the topband aerial 
system is in order. As previously stated, the actual 
earth resistance is an integral part of the Marconi 
system, and every effort to obtain a really low 
resistance earth is necessary, including the provision 
of multiple earth rods spaced over the ground area 
available. It will be assumed that a really low - 
resistance earth system can be achieved. An 
earth resistance of 10 ohms represents a good earth 
effective resistance, and this value will be assumed. 

Where multiple earths are in existence, the amateur 
can readily determine the resistance value by measure- 
ments. The use of a resistance meter, such as an 
AVO meter on the low- resistance range is satis- 
factory, if only a brief reading is taken. The meter 
should not be connected longer than is necessary, 
as polarisation effects may occur due to soil electro- 
lysis. The simple A.C. bridges available will enable 
resistance readings to be taken without trouble from 
polarisation effects. However, a " spot " reading 
with the usual multimeter on its resistance range will 
enable sufficiently accurate measurements to be 
made. 

Fig. 1 shows the set -up necessary for earth resis- 
tance measurements. Three separate earth con- 
nections are required, as the return connection to 
any earth rod can only be effected by using a 

I i I 

%ii,7/ /,';. %4 : / %/,.4, % 
Moist highly conducting Earth well below sod 

Fig. 1.-The arrangement necessary for measuring 
earth resistance. 

further earth rod as the return. As the resistance of 
the earth rod is initially unknown, the actual earth 
resistance must be calculated from cross measure- 

PA 

Ground Leve/ 

Resistive 
Soi/ Layer 

ments made on the three earthed rods. Four or more 
earthed rods may be employed, and in this case 
alternative checks can be obtained from the resistance 
figures. 

Earth Rod 
Referring to Fig. 1, it is assumed that each earth 

rod has an unknown resistance connected to an 
ideal buried earth under the soil of zero resistance. 
Thus the resistance of Rod A is RA, of Rod B is RB 
and of Rod C, Rc. The resistance measured from 
Rod A to Rod B is thus RA plus RB, and so on for 
the three possible pairs of earth rod connections. 
Let the measured values of resistance be X, Y and Z, 
so that we have :- 

X =RA+RB 
Y = RA Rc 
Z = RB -I- Rc 

The following simple algebraic manipulation 
enables the values of all the resistances to be deter- 
mined. First of all add X and Y. This gives us 
X + Y = 2RA I- RB + Rc. However as Z = RB -{- 

Rc, we have only to subtract Z to determine RA.. 
Thus X -l- Y -Z= 2RA. In other words we have 
now RA = (X + Y - Z). Thus having determined 

.RA, we can find the values of the other resistances in 
turn by using the value of RA to find Rs, and then 
using the value of RB to determine Rc. 

A numerical example may help those whose 
algebra is a little rusty. Thus in one case X was 
25 ohms, Y was 30 ohms and Z 35 ohms. Hence 
RA was ¡(25 -!- 30 - 35) ohms, that is ?x(55 -35) 
ohms - 1(20) ohms - 10 ohms. As Y is RA plus Rc 
and we now know RA is 10 ohms, clearly as Y is 
30 ohms, then Rc must be 20 ohms. Similarly as 
Z = Rs plus Rc _ 35 ohms, and we now know 
Rc is 20 ohms, then clearly RB must be 15 ohms in 
value. As earth resistance values from 10 ohms 
up to 50 ohms may be encountered in practice, 
figures of the above order will be obtained on resist- 
ance meter tests. Three average -to -good garden 
earths of say 30 ohms apiece, if paralleled, will give 
a final effective earth resistance of 10 ohms, so that 
it really is necessary to employ at least three widely 
spaced garden earth rods if a satisfactorily low earth 
resistance is to be achieved ! To make a reasonable 
earth, several feet of copper rod or tube should be 
driven into the soil. Six to 10ft. is about the minimum, 
and even greater depths are desirable. It should be 
noted that the efficiency of an earth connection to 
the waterpipes can be readily checked by the resistance 
method. All that is needed is the provision of two 
auxiliary earths, so that the requisite three resistance 
readings can be taken. A few tests with a resistance 
meter may provide a few shocks for those amateurs 
who have assumed that their earth connections are 
above suspicion. It may also provide a clue to those 
missing topband contacts, and the solution is obvious! 
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While it may seem paradoxical to devote attention 
to the earth as a part of the aerial system, it should 
be noted that generally this is a very much neglected 
part of the Marconi type of topband aerial. 
Moreover it represents a major source of loss that 
must be attended to if improvements elsewhere are 
to be worth -while. Thus an 8ft. whip aerial on 
topband has a radiation resistance of 1 /10 of an 
ohm, so that even with an earth resistance of 10 ohms, 

/0 20 30 40 50 60 

Aerial height in feet 

Fig. 3. -Efficiency of vertical aerials on topband. 
The curves show the percentage of R.F. radiated for 
loading coils of various Q values, and a ground 

resistance of 10 ohms. 

and with a perfect loading coil the efficiency is only 
1 per cent., so that a typical 10 -watt rig supplying 
7 watts of R.F. to the whip would actually result in 
the radiation of only .07 watts of R.F., that is 70 
milliwatts ! Even in the case of a 32ft. vertical, the 
radiation resistance is only 2 ohms or so, so that with 
a 10 ohm earth resistance, only 17 per cent. of the 
R.F. available is radiated, so that our typical 10 -watt 
rig would only radiate about 1.2 watts. However, 
this is a vast improvement, some 12 db, or two S 
points above the 8ft. whip case. Increasing the 
aerial to a 60ft. vertical would add another S point. 

Loading Coil 
However, these figures assume a perfect loading 

coil of zero resistance. Practically, of course, a loading 
coil has a definite R.F. resistance. As shown in the 
April, 1955, issue of this journal, the aerial radiation 
resistance, the earth resistance and the loading coil 
resistance are all in series, so that the reduction of 
earth and coil resistances is essential for efficiency. 
Unfortunately, in the case of coils we are unlikely to 
exceed a Q figure of 300 even by using 14 gauge wire 
on a ceramic former. For the 8ft. whip, a base 
loading coil of 350 microhenries (approximately) is 
required. A really high Q design of loading coil with 
a Q of 300, has an effective R.F. resistance of 14 

ohms, so that with an earth resistance of 10 ohms, 
the radiation resistance of 1 /10th of an ohm now 
represents an efficiency of less than 1 of 1 per cent. 
Should we build a coil with a Q of 100, this will have 
a resistance of 40 ohms, so that our overall figure 
would become one fifth of I per cent. 

The contention that " every foot of height counts " 
is borne out by the fact that a 40ft. vertical only 
requires a coil of about quarter the inductance, and 
hence (for the same Q value) of one quarter the 
effective series resistance. Thus, with a Q of 300 this 
means approximately 3 ohms of coil resistance. Also 
the radiation resistance of the 40ft. vertical is 2 ohms, 
so that with a coil resistance of 3 ohms, and an 
earth resistance of 10 ohms, we have 13 ohms of 
wasteful resistance in series with the 2 ohms of useful 
radiation resistance of the aerial. Thus, 2 /15th of 
the total R.F. power will be radiated, an efficiency of 
some 13.3 per cent. This is a vast improvmént over 
the f per cent. possible with an 8ft. whip using the 
best coil we can make ! 

The lesson is obvious. After we have installed 
multiple earths to reduce earth resistance to the 
lowest practicable level, we must think in terms of 
ceramic coil formers and thick wire. Number 14 or 
even 12 gauge wire, spaced by approximately the 
wire diameter on a low -loss former, or self supported. 
is necessary for obtaining high values of Q. Optimum 
Q values are obtained when the length to diameter 
ratio is approximately two, and long coils of small 
diameter should not be used. 

Fig. 2 shows the typical base -loaded antenna 
set -up, and Fig. 3 gives the approximate radiation 
efficiency with coils of various Q values, with an 
assumed earth resistance of 10 ohms. What is 
startling, is that efficiency may vary over a range of 
some 300 to 1 when considering aerials ranging from 
an 8ft. whip loaded by a coil of Q =50, up to a 64ft. 
aerial with a high Q coil of Q =300. However, even 
a change from a 16ft. vertical to a 24ft. vertical can 
make nearly an S point (four -to-one power change) 
difference. This is a welcome bonus for a mere 8ft. 
of height increase. While the curves are derived from 
approximate calculations 
they should serve to high- 
light the necessity for 
extreme care in loading 
up an aerial for topband. 
Obviously a makeshift 
aerial system is unlikely 
to be efficient. Also, of 
course, the actual aerial 
wire itself is relativelN. 
unimportant in view of 
the huge losses that can 
be introduced by the 
earthing system and by 
the loading coil system. 
Moreover, these losses are 
"hidden" losses, as even a 
high- resistance earth and 
a poor loading coil will 
tune up in what appears 

Base- loading Coil 
As explained previously, the function of the base - 

loading coil is to tune the effective capacity of the 
aerial to resonance, so that power may be loaded 
into the aerial. The capacity of the aerial varies with 
the wire diameter slightly. Thick aerials' have slightly 

Fig. 2.- Typical 
base -loading 

set -up. 

to be a normal fashion. 
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more capacity than thin wires. Fig. 4 shows the is truly the " longwaveband," and to amateurs ih 
approximate capacity of short vertical aerials nade of restricted locations it offers a severe problem from 
wire, that is ` thin " aerials. The approximate the aerial point of view. Those fortunate enough to 
inductance required to load these aerials at the base , 

for resonance in the topband is shown in Fig. 5. 
In practice; of course, a series aerial tuning con- 
denser is often employed to adjust the " effective 
inductance " of the loading coil to exact resonance. 
This obviates any difficulty with taps on the coil, or 
with unused turns. Even with the low power of 10 
watts, high circulating currents and high R.F. 
voltages are developed across the loading coil and 
the loading condenser. It is, in fact, the high currents 
circulating that cause appreciable losses with even 
high Q loading coils. The fact that a neon lamp 
lights brightly when placed on the loading coil or 
series resonating condenser is heart -warming to the 
true amateur. Unfortunately, it is also literally a 
" red light " warning of the high losses inevitable 
with Marconi -type systems, unless every precaution 
is taken to reduce sources of R.F. loss in every 
element of the aerial system. 

An Example 

A true story illustrates this. In the shack of a 
well -known topband exponent, an emergency loading 
coil was wound with enamel wire on a cardboard 
former. After some tinkering to load up the aerial 
system on topband, satisfactory results were obtained. 
After an interval for tea and refreshment, a return 
was made to the shack, where it was found that the 
aerial current was greatly down, and a local contact 
reported a much reduced signal strength. In the 
course of the QSO, the aerial current slowly crept 
back to its orginal value, and the signals were 
reported increasing in signal strength. The card- 
board former was then found to be appreciably 
warm. The solution was that the cardboard had 

70 absorbed atmos- 
pheric moisture, and 
its R.F. losses had 

60- sharply increased 
during the interval 
for tea. The heat 

50 dissipated due to 

ÿ4 

t 30 

20 

O 

Fig. 4.- Approx- 
imate capacity of 
vertical wire aerials. 

the losses auto - 
/o matically dried out 

the cardboard during 
the QSO, so that the . 

o 10 20 30 40 losses decreased, 
Height in feet with a consequent 

rise in aerial 
current and radiated signal ! It is needless to add 
that the temporary coil was rapidly substituted by a 
coil wound with thicker wire on a ceramic former ! 

While a cardboard former is unlikely to be used 
for a permanent topband loading coil, it is a graphic 
example of the dramatic improvement possible by the 
reduction of losses. While it may seem reminiscent 
of 1920 practice to use heavy wire and large ceramic 
formers, it should be remembered that the topband 

y 600 

s00 

E 

c 
400 

u 

w 

r°° /00 

/0 20 .30 40 50 60 
Aerial height in feet 

5.- Approximate inductance values for reson- 
ating vertical aerials to the topband. In practice, 
slightly larger coils should be used and resonated 

by the usual series condenser. 

have ample space for long wires and high masts are 
the fortunate few indeed as far as topband is con- 
cerned. Even here, however, if a Marconi system, 
such as a 132ft. against ground is used, the earth 
resistance is still important. Radiation efficiency 
with a 30 ohm ground resistance means only 40 per 
cent. of the power is radiated. Also if most of the 
132 ft. is horizontal, efficiency may be much lower 
still, a factor that may be considered in a later 
article, as height rather than length is the important 
factor in topband aerials. 

" PRACTICAL TELEVISION " SEPTEMBER 
ISSUE 

Now on Sale, Price 1/- 
The September issue of Practical Television 

contains details for making a Fringe Area Band III 
Converter and also the third article in the short 
series on " Receiving the I.T.A." 

Also contained in the issue is a preview of some 
of the exhibits at the National Radio Show, an 
article entitled " Inlay and Overlay " which deals 
with the interesting transmission technique for 
producing " fake " effects on " live" broadcasts, 
constructional details for Band III aerials and a 
method of testing line output transformers. 

The subjects of this issue's article on " Servicing 
Television Receivers "_ are the Philips projection 
receivers, covering models 704, 1700 and 1800. 
Other articles included are " V.H.F. Mixers" 
and " High -Q Interference Rejectors." Other 
features include world television news, letters 
from readers and answers to readers' TV problems 
by our panel of experts. 
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AN AID TO SERVICING AND A STAND -BY RECEIVER 

By P. D. Cook 

No actual wiring diagram is given with this article, 
but the layout is not critical, and the two accompany- 
ing photographic illustrations will show the form of 
layout which was adopted in the original, and these 

THERE may appear to be a great deal in the 
circuit for this circuit analyser, but the object 
of using two R.F. stages plus A.F. stages, 

instead of the normal detector plus A.F. stages, was 
that it can be used as a receiver when need be, and 
will trace broadcast signals from the first tuned 
circuit to the loudspeaker under test. It was found 
that broadcast signals were not strong enough 
when living some distance from the transmitter to 
work the normal signal tracer on a simple 
circuit, but with the extra two stages there is sufficient 
gain in hand. 
Circuit 

The input signal is fed via SI to either R.F., 
where it passes through two R.F. stages, detector 
and finally two A.F. stages, or to A.F., where it 
passes through only two A.F. stages. The first 
R.F. valve is a variable ti, and we are thus able 
to insert an R.F. gain control in its cathode. The 
second R.F. valve is a high -gain valve, working at 
full amplification. The signal is fed from this valve 
to the detector as shown in the circuit. The valve 
used was a 6AL5, but any R.F. detector may be used. 
The next two stages are a conventional A.F. amplifier, 
a further gain control being incorporated. 

Construction 
As long as leads are kept fairly short, and the 

power supply is kept to one side of the chassis, no 
trouble will be encountered. 

The size of the chassis used in the original was 
7.5in. by 8in., with a front plate of 8.5in. by 8in. By 
painting the chassis and front plate a very professional 
appearance will be obtained. 

Under -chassis rien' of the original. 

Three -quarter rear view of the prototype. The 
cabinet is of wood. 

can easily be followed if it is desired to duplicate this 
exactly. The containing cabinet was of wood, 
polished, and the illustration at the top of the page 
gives an idea of the appearance which was obtained 
in the original. It should be emphasised, however. 
that any desired form of construction may be adopted 
in this type of unit. 

Probe 
By inserting a capacitör in the input lead we safe- 

guard the first valve from D.C. voltages, but as this 
unit is intended to be used for a receiver as well as 
a test " rig," it was found convenient to insert the 
condenser in a probe. We can thus withdraw the 
probe plug and insert any tuned circuit, without 
the tuning being altered. 

Use 
The analyser shown has been in use for the past 

year mainly as a receiver. The tuned circuit is an 
Osmor coil in parallel with a 0.0005 i4F variable 
condenser. The only aerial being a few feet of wire. 

When in use as a signal tracer the receiver being 
serviced does not require a signal generator but only 
needs to be connected to an aerial during broadcasting 
hours. 

www.americanradiohistory.com

www.americanradiohistory.com


PRACTICAL ...WRELESS October, 1955 

$% 
00 

F"7"IV 
000000000000000006) 

C § 
3tw. a .. 
00,8 \ 

ª 

ES \ J/}Ì/i 
QQfféAQ 

! 

o 
o 

\ 

www.americanradiohistory.com

www.americanradiohistory.com


October, 1955 PRACTICAL WIRELESS 

ADVCRTISER'S ANNOUNCEMENT 

Send 5d. 

11f' 
(stamps) for 

descrip- 
tive 

tical Draw- 
ings, " The really efficient 5 -valve 
Superhet," 6 -valve s'het., 3- 
valve (plus rectifier) T.R.F. 
circuit. Battery portable Super - 
het circuit, Coil and Coilpack 
leaflets, and full radio and 
component lists, and interesting 
miniature circuits, etc. 

PUBLISHED MONTHLY 

SPECIAL EDITION 

Osmog 
News 
Vol. 1. No 6. 

607 

OSMOR 
RADIO PRODUCTS 

LIMITED 
(Dept. P.64) 

412 BRIGHTON ROAD, 
SOUTH CROYDON, 

SURREY. 
CROydon 514819. 

OCTOBER, 1955 

NEW TECHNICAL DEVELOPMENTS IN COIL 

MANUFACTURE ENSURE PEAK PERFORMANCE! 
Osmor are justly proud of the reception 
given to their products by technical experts 
and amateurs. alike. Osmor's aim, by con- 
stant experiment and advanced techniques 
has always been to provide trouble -free 
reception and flawless reproduction - 
coupled with simplicity of construction. 
Their coils have played a major part in 
establishing the success of Frequency 
Modulation and Osmor now offer in addition 
to many interesting circuits -a free F.M. 
Tuner Circuit, point -to -point wiring dia- 
gram and constructional details, together 
with full list of components required (Just 
send 5d. in stamps.) 

OSMOR ' Q ' COIL PACKS 
Size only It x 31 x 21 with variable iron - 
dust cores and Polystyrene formers. Built - 
in trimmers. Tropicalised. Prealigned 
Receiver - 
tested a n d 
guaranteed. 
Only 5 con- 
nections to 
make. All types for 
Mains a n d Battery 
Superhets and 
T.R.F. re- 
ceivers. Ideal 
for the reliable 
construction . 

of new sets, also for conversion of the 21 
Receiver. TR1196, Type 18, Wartime 
Utility and others. 

The NEW OSMOR 
"SWITCH PACK" 
Complete and Prealigned full circuit in- 
cluded. State which station required. 
2 M.W. 1 L.W. or 3 M.W. incl. 48 - P. Tax. 

ULTRA -SMALL lw 
INSULATED RESISTORS for 
V.H.F. etc. 6d. each 

10 
12 
15 560 .. 22K 
18 880 27K 
22 820 33K 
27 1K 39K 
33 .. 1.2K 47K 
39 1.5K 56K 
47 1.8K 66K 
56 2.2K 75K 
68 2.7K 62K 
82 3.3K 100K 

100 3.9K 120K 
120 i ZÓ"ó 4.7K 150K 
150 5.6K 160K 
180 6.8K 220K 
220 8.2K 270K 
270 10K 330K 
330 12K 390K 

ri 10' , 390 -:20% 15K _.20 ";, 470Ií 20" 

680K 
820K 
1 meg. 

1.5m 
1.8m 
2.2m 
2.7m 
3.3m 
3.9m 
4.7m 
5.6m 
6.8m 
8.2m 
10m 

ULTRA -SMALL CERAMIC 
NEG. TEM. CO -EFF. 
CAPACITORS for V.H.F. etc. 
10d. each 

1pF 
2pF 
3pF 
4pF 
5pF 
6pF 
7pF 
10pF 
150F 

F 
39pF 

,0.5";, 47pF i20°;, 560pF 1.20'.';, 
56pF 680pF 
68pF , 820pF .. 
70pF 1,000pF 

±ZÓ°ó 82pF = 100";, 
100pF 2,0000F 20% 
150pF ,. 2.500pF 
200pF 3,000pF .. 
270pF 4,7000F 
330pF 6,800pF .. 
390pF l0.000pF .. 
470pF 

Calling all amateurs ! 
Have you a problem involving circuits in which Osmor Coils or Coil Packs 

are used, or intended to be used? Let our Technical Team solve it -just 
write us a letter. We're right up to date -we build the various circuits 
given in " Wireless World," " Practical Wireless," " Radio Constructor," 
etc., and we stock the components specified. Most Technical Colleges, 

Universities, etc., use Osmor Coils for research. 

" PRACTICAL WIRELESS " 
Coronet Four : Beginners' Superhet 
An Economical Quality Receiver. A 
Six Valve A.C. Superhet ; Attache 
Case Portable : 5.1155 Converter 
A.C. Band -Pass 3 : Modern 1- Valver 
A 2 -Valve Feeder. Fury Four. Standard 
A.C. Power Pack ; 3 -speed Autogram 
modern reflex, eto. 

OSMOR STATION 
SEPARATOR 
The Separator may easily be tuned to 
eliminate any one station within the 
ranges stated and fitting takes only a 
few seconds. Aerial Sharp tuning is 
effected by ad- plugs 
lusting the brass in here 
screw provided. 

^_ 
s% /6 ' l_ / 

Receiver 

Type Metres Type Metres Typo Metres 
1- 141 -250 4- 319 -405 7- 1450 -1250 
2 -218 -283 5- 395-492 8-410 -550 kç's. 
3- 287 -341 6 -155 -567 

Special Separator to clear Radio 
Luxembourg, 106 each, 

READERS' QUERIES 

Dear Sirs. 
I am thinking of making the " Sensitive 

Two -Valver " t" P.W." Aug.). Please say 
which coils I should use for best results. 

For M. W. cup type QA81. For LW QA91. 
Trawler QA4. 

Dear Sirs, 
The F.M. blessings to some are a nuisance 

to me because I get considerable inter- 
ference on my T.V. Can anything be done, 
please ? 

This is an easy one which we have already 
solved. Write to the P.O. or send direct to us 
for full information. 

Dear Sirs. 
I am thinking of building an F.M. with the 

chance of receiving Wrotham at medium 
strength. When an F.M. Station is working 
in my area shall I have to make changes ? 

No changes will be necessary to receive the 
Station in your area. You should be able to 
receive Wrothurn. Write to us for " V.H.F. 
explanation" giving areas of reception. 

Dear Sirs, 
I bave recently wound a Ferrite Rod 

aerial for M. & L. wavebands. Either band 
works well on its own, but when I connect 
the two coils the efficiency drops to nothing. 

If you use the M.W. coil and switch in a 
loading coil in series to form the L.W. aerial 
coil, you will find the efficiency will be main- 
tained. The coils should be loosely fixed to 
facilitate adiushn "t. Rod sine Bin. r 5116in. 

" WIRELESS WORLD " 
DESIGN FOR F.M. TUNER, 
" No Compromise " T.R.F. Tuner. 
" Midget 3 -valve A.C. Mains Receiver." 
Sensitive 2 -valve Receiver. Reflex 
Push -Pull 3 -valve Receiver, Miniature 
Bedside Receiver. Midget sensitive 
T.R.F., etc. 

TnN enquiries invited 

" RADIO CONSTRUCTOR" 
Converting the TR1196 receiver to a 
general purpose s'het. receiver simple 
crystal diode set. Radio feeder units. 
Economy 8 W.P.P. Amplifier. Whistle 
Filter. Circuit and details available 
for adding push -pull to the 5/6 valve 
Osmor superhet. a progressive receiver. 
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FOR ALL RADIO PARTS . 

AERIAL RODS 
Copper Plated Tubular Rode 12ín. 

lung. Will plug into one another to 
make any length Rod Aerials. 

4d- ea. 
CHOKES 

H.F. Pilo Wound Chokes 1)- ea. 
COIL FORMERS 

Alladin Coil Formers fin. complete 
wit', Iron Dust Coree 9d. ea. 

Alladin Coil Formers Yin. complete 
with Iron. Dust Cores .. _ B4. ra. 

Ceramic Coil Formers ; in. ilia. lin. 
long, 4 Ribs 5d. ea. 

PUSH BACK WIRE 
7/0076 size. Colours v 

a 
ilable 

White, Blue, Green 21. yd. 
MAGNETIC PICK -UP BEAD 

For conversion of Acoustic Dranm- 
phone to Electric reprodrw.tion. 
Fitted with Universal Adaptor for 
any type of Tone Ann. For use with 
Standard size Needles. Highly 
polished plastic. brown finish. Type 
112, 2,000 ohm resistance. Output 
0.3 volts. Special Price 1716 ea. 

MICRO SWITCHES 
Micro Switch type 3C/ 191n Ball type. 
Interrupted Switch. 3.8 ea. 

FLEX MAINS TYPE 
Twin 14 /0078. P.V.C. covered. 3d. yd. 

CONDENSERS HIGH VOLTAGE 
T.C.O. 1 mfd. 250 v. A.C. Condenser 
with Flying Leads. Metal Case. 
1/3 ea. 

LINE CORD 
.3 Amp. 3 Core 60 ohms per foot. 

1/6 yd. 
Amp. 3 Core 60 ohms per foot. 

1/9 yd. 
ION TRAPS 

Type ITS for Tubes with 33 mm. 
neck diameter. 119 eu. 
AMPLIFIER OR CHARGER CASE 
Brown_ crackle cabinet with remov- 
able chassis, and bakelite front 
panel. Size 911n. width x 7ltn. 
height x filin. deep. 8/6 ea. 

NUTS & BOLTS 
Box of nuts, bolts and washers. 
IBA countersunk and round head. 
Over 100 items. 11- boo. 

EXTENSION SPEAKERS 
Defiant extension loudspeaker in 
attractive pale green cabinet. 
Volume control fitted, Blin. speaker 
unit. 42/- ea. 
YAXLEY SWITCH 1 pole 3 -way 

1,6 eu. 

HEAVY DUTY OUTPUT TRANS- 
FORMER 

Suitable for P14 or 6L6 valves in 
push pull. 12 /- ea. 

MICROPHONE STAND 
Folding microphone floor stand, 
adjustable. 25/- ea. 

HEADPHONES 
CLR Low resistance type 120 ohms. 

7/8 pr. 
CH It High resistance type 4,000 ohms. 

1316 pr. 
WESTINGHOUSE I mA. Rectifier 
wire ends. 9d. ea. 
PERSPEX IMPLOSION GUARD; 
Incorporating brown escutcheon and 
grey filter, drilled ready to fix to 
cabinet. l'lin. type 11 /e, l,iin. 
type, 12 6. 

E%- MINISTRY BAKELITE 
DOUBLE -POLE TOGGLE SWITCH 
Single hole fixing. 1'6 ea. 
6 volt VIBRATOR PACK complete 
with 4 pin Vibrator. 151- ea. 
GOOD QUALITY. Maroon cotton 
covered .2 amp. 3 core line cord. 
1/9 per y.l. 

MORPHY RICHARDS type Replace- 
rt Iron Elements. 3/9 ea. 

PLIERS and Side Cutters, 3'- pr. 

Mail Order only. For terms see our advertisement on Page No 579. 
WHEN ORDERING PLEASE QUOTE " DEPT. P.W." frVVf "' 

5 /6VINCES CHAMBERS 

VICTORIA SQUARE 

LEEDS I. 

If you lack the qualifications which 
would get you a better job; more pay 
rid quicker progress; if you wish to 

know how The Bennett College can 
guarantee to teach you up to qualifi- 
cation stage by one of the asiest 
quickest and soundest methods of mind 

training; if you wish to learn 
how Personal Postal Tuition' 
can prove that you are cleverer 
than perhaps you think you are - if you like the idea of 
studying in your own time, 
at your own pace, with your 
own tutor guiding you, helping 

l 
teaching you by post - 

end at once for this recent- 
IV published imPortnnt 
book- 'Train your mind to 
SUCCESS'. It is quite free. 
just fill in the coupon below 
And name the subject 
merestea in (some of the many 

Courses available are listed 
here).Then send in the coupon 
to us TODAY. You will never, 
never Bret 0. But do it today. 
Act NOW ! 

Irw 
ar 
rd 

Corpng 
Commercial Art 
Dlowl Engines 
DnughbmasMlp 
Electrical Eng. 
Locomotive Eng. 
Mechanical Eng. 
Motor En 

Surveying 
Radio 
Quantity Surveying 
Radio Engineering 
Surveying 
Telecemmuniutiom 
Television 
Textiles 
Wireless Telegraphy 
GENERAL CERT 

Accountancy Exams. 
Audi Exams, 
B ook- keeping 
Clod Service 
Costing 
English 
G I Education 

ism 

Mathematics 
Pollee Sabinas 
Salesmanship 
Secretarial Exams. 
Shorthand 
,p ort Story Writing 

d many others 
OF EDUCATION 

ENNETT COLLEGE; 
DEPT. 3104F,. SHEFFIELD 

eepu of I11 J'/ ( ('ESS trou, 1 

cm! !4 Il% , l'.oepr,wr cl,, 
SLIMECT 

NAME 

ADDRESS 

AGE Ilf under ar)_ 
rpe Flom ...,,. . aloe 4,O,i Lwrw. r 

nvisaor 
COULD SE THE TURNING - 

POINT IN YOUR USE. 

Mt COUPON 
COULD BE YOUR PERSOWI 

PASSPORT 70 SUCCESS. 

SeM/leNOM/ 

CHOKE 
Wavox choke, relax. current 100 
6A. U.C. resistance 123 ch. 
/- 

ins 
ea. 

SILVER MICA CONDENSERS 
Dozens of s :zes available, including 
30 pF, 50 pF, 13 pF, 100 pF, 200 pF, 
300 pF, 300 pF, 1,000 pF, etc., etc. 

Price 34d. ea. 
MOULDED MICA CONDENSERS 

All by well -known makers. T.C.C., 
Dubilier, Hunts, etc. .000111011 pF), 
.0002 (200 pF), .0003 1300 pF), 
.0605 (500 pF), .001 (1,000 pF), 
.01 (10,000 pF), etc. All 444. each, 
PRESET CONTROLS (Carbon). 
Fully insulated. 10K ohms, l nog, 
1 meg, 2 meg. 1/8 ea. 

MAINS TRANSFORMER 
Input 200/250 v. output 323 -0 -323 v. 
291 mA. 6.3 v..3 a. 11/- ea 
DRYDE% TORCHES AT BIG 

REDUCTIONS 
2PT5 Penlight, chrome, clips into 

pocket like a pen 1/7 ea 
2)1 Hand rite (coloured) a 'table 

for ladies.' handbags 1/7 ea. 
771.5 Candlelite (coloured) ideal for 

child's bedroom 31 ea. 
Prices include bulb but exclude 
batteries. 
COLLARO High Fidelity Pick -up for 
standard records. Listed 46/5. Our 
Price 35'. ea. 
METAL TUBULAR CONDENSERS 

(WIRE ENDS) 
Sprague .1 mfd. 350v.... 9d. ea. 

.01 e, 1,000v.... 9d. ea. 

.04 720v.... 9d. ea. 

.05 , 200v.'... 9d, ea. 

.001 1,000v.... 41a. ea. 
T.C.C. .01 730v.... Sld. ea. 
Mallory .1 500v.... 1í- ea. 
T.C.C. Metalmite, 

.112 mid. 350 v.... 9d. ea. 
?pr.,que, .5 intl. . 336 v. ... 136. ea. 

TV CHASSIS o- 97/6 

T.V. 121n. CHASSIS. 97/6. Complete chassis by famous 
mnfr. R.F. E.H.T. unit included. Drawing 2/6 or free with 
order. Easily fitted to table or consol model owing to this 
chassis being in three separate units (Power. Sound and Vision, 
Time base) interconnected. This chassis is less valves, speaker 
and tube, but see our catalogue for cheap valves. Our £5 Tube 
fits this chassis. Carr. 51- London, 10/- Provinces. 
T.V. TIME BASES. 3.0(6. Containing scanning coil, focus 
unit. line trans., 10 controls, etc. ; famous mnfr. Drawing 
FREE. Post 2/6. 
POWER PACK. 29/6. 5KV. EHT. 325V. 250 ma. smoothed 
H.T. heaters 6V. 5 amp., 4 V. 5 amp.. 4 v.. 5 amp., with extra 
winding for 2- or 4 -volt .tubes. Carr. 4/6. 
T.V. SOUND AND VISION. 27/6. S /het, complete sound and 
vision strip, 10 -valve holders. Post 1/6. 
V.H.F. 1125 RECEIVER. 7/9. Complete with valves. New 
X.W.D. Post 2/3. 
V.H.F. 24 RECEIVER. 10 /6. New X.W.D. Complete with 
valves. Post 2/3. 
"DENCO" RADIOGRAM CHASSIS. £5;176. S /het. 
Famous turret coil pack. Modern international octal valves 
included. Front controls. 5 valve 4 w /band. Bin. P.M. speaker 
with O.P. trans. to match 12/6 extra. Post 4/6. 

MONEY BACK 

OGUARANTEE 

sk: GRA 6677 I 
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MODIFICATIONS WHICH MAY BE MADE TO ALMOST ANY AMPLIFIER 

TO GIVE IMPROVED RESULTS By W. J. Delaney 

(Continued from page 542 September issue) 

WE now come to the most important parts of the 
amplifier, namely the input and driver 
stages. It is here that the most interesting 

improvements may be applied. Fig. 7 shows the two 
most commonly employed driver stages, the first 
(a) using a single triode with outputs taken from 
anode and cathode, and the other (b) using two valves 
(or two halves of a double- triode), with the necessary 
second signal at opposite phase obtained by what is 
commonly known as the " tapped grid " connection. 
Both of these produce two signals at exactly opposite 
phase, but in other respects the two signals are very 
dissimilar. In the first case the effective output resist- 
ance is different for the two outputs, the anode operat- 
ing with current feedback and the cathode with 
voltage feedback. The anode signal is, therefore, 
much stronger than the cathode signal, and it is 
difficult to balance the two volumes. The output 
capacity is also different and consequently the high - 
note response in the two halves is not identical. In 
the second circuit the signal emerges from the upper 
valve and is passed direct to one of the output valves 
(or the following stage). Part of the signal is tapped 
off the grid leak and fed to the lower valve, the output 
of which forms the other half of the signal for the 
subsequent stage. Thus this part of the signal has 
passed through two valves which will affect the quality, 
as well as the actual strength. There are various 
effects on the two signals in these forms of driver, but 
sufficient has been said to show that although two 
out -of -phase signals are obtained they are considerably 
different in their actual form. The principal differ- 
ence is that the signal is unbalanced at high and low 
frequencies. Whilst it is possible by taking elaborate 
precautions to reduce this unbalance to very low 
proportions it is almost impossible to eradicate it 
completely, and in any case the ordinary amplifier 
is not designed to do this. 

Cross -coupled Amplifier 
These difficulties are overcome by what is known 

as the cross -coupled amplifier, and although in its 
complete form it calls for four valves (or two double - 
triodes) it undoubtedly gives very much better 
quality than other schemes and is well worth the 
trouble of setting up. This is rather tedious, and is 
one of the drawbacks, the other being that it requires 

1 

checking every month or so if Ina \imum performance 
is to be obtained. On top of this. the testing should 
really be carried out with a valve voltmeter, and 
although a very good, high -resistance meter can be 
used, it does not permit of optimum results. 

The basis of the cross -coupled stage is shown in 
Fig. 8, in which it will be seen that the input is taken 
to the grids of two valves (instead of the customary 
grid and cathode of a single valve). In addition the 
two grids are connected to the cathodes of their oppo- 
site number thus giving an input between grid of one 
valve and cathode of another. If an earth is tacked on 
to the lower valve in this illustration, that valve will be 
acting as a grounded grid amplifier with cathode 
input, thus calling for a low impedance input. The 
signal thus becomes applied to two valves in opposite 
phase and a push -pull output is available from the two 
anodes. Unfortunately, there are a number of com- 
plications in the skeleton circuit as shown, principally 
concerning the application of bias and H.T. and 
certain modifications have to be made to convert 
this into a practical arrangement. The latter is shown 
in Fig. 9, and from this it will be seen that if a push- 

H.Tt 

(a) 

Fig. 7. -The two commonest forms of push pull 
driver stage. 
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pull stage is added there will only be the two coupling 
condensers shown on the right ih the entire circuit, 
thus reducing phase shift and reproduction difficulties: 
The second (double) valve in this circuit acts as the 
valve in Fig. -8 (treating these as double- triodes), 
and the first stage in Fig. 9 is added to facilitate D.C. 
connections. In this circuit, the variable resistor 
providing bias for the two sections of first stage also 

this in an amplifier of the type of the Williamson 
(which has been taken in this short series as a 
standard) a normal driver stage is added with the 
omission of the . condensers shown in Fig. 9. This 
calls for a biasing arrangement as shown in Fig. 5 
of the series, and the push -pull stage in Ultra -linear 
operation follows. Thus the final change in such an 
amplifier consists of the addition of á 9 -pin valve - 

holder with a double- triode 
valve of the ECC82 (12AU7) 
type, and the changes in circuit 
which have been mentioned. 
With suitable values it will be 

In 

Fig. 8. (left) -A balanced phase- splitter, and Fig. 
cross -coupled driver stage. 

provides a balancing control, the arm being set when 
the circuit is put into use so that no output results 
when a pick -up or generator input is applied to the 
first two grids. As a result this is known as a " Balanc- 
ing Control." The full manner in which this operates 
is rather difficult to explain, the signal appearing in 
the cathode circuit of the upper valve of the first 
stage and thus automatically in the cathode of the 
lower valve, and this provides a balanced output 
applied to the second pair of valves, which brings us 
back to the arrangement shown in Fig. 8. The first 
two valves thus become the low -impedance generator 
which is indicated in Fig. 8, and we are enabled to 
use any type of input in the Fig. 9 arrangement. 

Direct -coupled Amplifier 
The first two triodes in the first stage in Fig. 9 

are connected direct to the H.T. line, so that this 
stage is a cathode -output arrangement, and to use 

H.Tt 
9. (right) -a full 

uz found that greatly improved 
transient response, as well as a 
considerable extension in the 
frequency range, are obtained 
and, as good as the Williamson 
is, in its present form, this 
change will be found quite 
noticeable, with the proviso 
mentioned in the opening 
article, that a good loudspeaker 
assembly must be employed 
or the changes will be inaudible. 

Our 

Further Refinements 
For those who are anxious 

to obtain the maximum per- 
formance, and have the appro- 
priate type of reproducing 
equipment, there is a further 
refinement which may be made 
to this type of circuit, and 
which, whilst not producing 
an effect which is audible, will 
result in removing some forms 
of high -note distortion which 
become more noticeable with 

ageing valves. This modification is the neutralisa- 
tion of the two stages shown in Fig. 9. A very small 
capacity is connected from the anode of the upper 
triode in the diagram to the grid of the lower one, 
and from the anode of the lower one to the grid of 
the upper. These cross -connected neutralising 
capacitors, which may be a 1 in. length of twisted 
flex, balance out stray capacities, but the average 
amateur will not have suitable apparatus for adjust- 
ing these, and therefore must take a chance on the 
capacity suggested. Alternatively, a ceramic con- 
denser with a value of 1.5 pF may be used in its 
place and will be about right for the type of valves 
mentioned. 

Finally, remember that this type of direct -coupled 
amplifier requires at least a monthly test, ' or meters 
should be mounted on the chassis or panel with 
push- button control, so that the balance and biasing 
arrangements may be kept correctly adjusted. 

Radio- astronomy at, Cambridge 
THE University of Cambridge has recently received 

from the Mullard Company an offer to provide 
over a period of 10 years the sum of £100,000 for 
the purpose of continuing and extending the work 
in radio- astronomy which is in progress in the 
Cavendish Laboratory. With this benefaction it 
is intended to set up a new observatory to be known 
as the Mullard Radio- Astronomy Observatory. It 
is hoped that It site near Cambridge will be available 

for this purpose and that there will be space on it 
for making a number of observations which have 
not yet been possible. 

The investigations which will be made at the 
Mullard Observatory will be largely complementary 
to those for which a different type of equipment, the 
large paraboloid radio telescope at Manchester 
University, is best fitted. The combination of the 
two different types of instrument will be important 
in maintaining the lead of this country in this new 
field of astronomical research. 
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A STABILISED POWER UNIT FOR THE 

EXPERIMENTER OR SERVICEMAN 

By A. Shaw 

THE amateur radio enthusiast so often needs a 
bench power supply that reasons for designing 
and building such a unit need not be given. 

To be of maximum value it must be capable of 
providing all the commonly used H.T.+, heater and 
filament voltages, including those required by 
battery powered equipment. The H.T.+ output 
must, therefore, be variable between approximately 
E 5 volts and 250 volts and sufficiently well regulated 
and ripple free to apply, in particular, to battery- 
powered equipment and, to a lesser extent, to mains - 
powered equipments which demand a high degree of 
load stability and regulation from their power 
supplies. 

These requirements are readily fulfilled by a 
voltage -regulated supply ; in addition, such a supply 
offers the further advantages of the H.T.+ output 
being independent of the load current up to a maxi- 
mum specified value of load current and being sub- 
stantially independent of fluctuations in the mains 
voltage supply. The independence of the H.T.+ 
output to the load current results in a very low value 
of output impedance, thereby considerably reducing 
the possibility of motor -boating in audio amplifiers. 
The power unit shown at Fig. 2 offers the following 
performance : 

(a) H.T.+ output variable between 65 volts and 
250 volts. 

(b) H.T.+ output load stabilised to 75 milliamps at 
230 volts. 

(c) No variation in H.T.-i- output fora 16 per cent. 
variation in mains input. 

(d) 4 millivolts ripple at 230 volts with 75 milliamps 
load ; 4 millivolts ripple at 75 
volts with 75 milliamps load ; 

2 millivolts ripple off load. 
(e) A.C. heater outputs of 12 

volts, 6.3 volts, and 4 volts. 
(f) D.C. filaments variable 

between 7.5 volts and 0 volts. 

General 
Before discussing the unit 

shown at Fig. 2 it would per- 
haps be as well to consider the 
general principles involved. 
The commonly used arrange- 
ment is that shown at Fig. 1. 
It will be seen that TI, VI, LI, 
Cl and C2 comprise a normal 
rectifying and filtering circuit 
which delivers an imperfectly 
regulated D.C. voltage to the 

anode of V2, the series regulator. The grid voltage of 
V2 is primarily determined by the control grid /cathode 
voltage existing at V3, a sharp cut -off pentode whose 
cathode is held at a constant reference voltage by the 
neon Nl. Variations in the output will appear at the 
control grid of V3 in a proportion decided by the values 
of R4, RV5, and R6, where, by altering the grid /cathode 
voltage they will cause V3 to pass either more or less cur- 
rent, as the case may be. This, in turn, will modify the 
anode voltage of V3 and, since V3 is directly coupled 
to V2 grid, will alter V2 grid voltage in such sense as 
to restore the output to the value from which it 
originally varied. Say, for instance, that the output 
fell. A proportionate fall would appear at the grid 
of V3, decreasing V3 anode current, increasing V3 
anode voltage and thereby V2 grid voltage. Since 
V2 has no control, within limits, over the load 
current, a decrease in bias results in a lower series 
resistance, and the output will rise. In practice the 
component values are chosen such that the gain of 
the loop immediately counters a fall in output by 
an equal rise, so that, to all intents and purposes, 
the output remains constant. This regulating action 
applies to variations due to mains input fluctuations. 
variations due to changing load currents and 
variations due to ripple. 

H.T.+ Supplies (Fig. 2) 
TI, VI, LI, Cl and C2 comprise a filtering and 

rectifying circuit which delivers approximately 
380 volts of imperfect D.C. to the regulator section 
and specifically to the anode of the series regulator, 

-Obb6a 
LI 

REG. 
HTt 

TI 

C C 

Fig. 1. -The normal arrangement o 

N/ 
R6 

a s7ahilbed power supply. 
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a triode connected KT66, through parasitic stoppers, 
RI and R2. The control grid voltage of the KT66 is 
derived from V3, a Z77, essentially as shown in the 
basic arrangement of Fig. I. In order that the H.T. -I - 

the series dropper, RI I, to the neon, NI. It should 
be noted carefully that if C4 and C5 are capacitors 
whose cans are not isolated they must be completely 
insulated from the chassis. In the writer's unit this 

was done by mounting these two 
components on a paxolin base. 
They must also, of course, have 
their positive tags earthed. Thel 
voltage at the cathode of N l is thus 
of the order of -60 volts, which is 
relatively well regulated And the 
value of R9 ensures that V3 is ade- 
quately biased, while RV8 provides 
the desired range of H.T. H out- 
puts. 

Unfortunately, C4, C5 and RIO 
do not deal efficiently with 50 c/s 
ripple, which has a marked effect 
on the output ripple content. For 
this reason C3 and R7 have been 
included to feed the output ripple 
back on to the control grid of V3, 
which reduces ripple in the output 
to the tolerable level of 4 millivolts 
on load. C6 ensures complete load 
decoupling. 

A.C. Heater Supplies 
The A.C. voltages brought out 

for bench heater use are largely de- 
termined by what heater windings 

Under-chassis view oJ the instrument described. 

may be set as low as 65 volts, the reference voltage 
at the cathode of V3 must be lower than is usual in 
power supplies of this kind. Unfortunately, there is 

no readily available neon which will maintain 
ionisation at less than about 60 volts, which is too 
high, and, therefore, the system has been referenced 
to earth. This, in turn, requires that the sampling 
chain, R6, RV8 and R9, is returned to a n egativ 
voltage in order that V3 may be adequately biased. 
This may appear to effect the saving of a neon, but 
unfortunately this is not so, for it is completely 
essential that the negative voltage itself be regulated. 
If this was not the case the regulation of the output 
(as opposed to the stabilisation) would be no better 
than that of a normal power supply using only an 
L.C. filter, in other words, little better than that of 
the mains. The negative voltage is derived by 
negatively rectifying one side of the H.T. output from 
TI ; the additional current thereby drawn from one 
side of the 350/0/350 volt winding is only some 
6 milliamps, which will not unbalance the transformer 
to any significant extent. About -350 volts thus exists 
at the strapped anodes of V4, a 6X4, which after 
smoothing by RIO, C4 and C5, is applied through 

COMPONENT LIST (FIG. 2) , 

R1 -1 k. R11-68 k. 2 w. 
i R2 -47 R12-6.8 5 w. 
': R3-470 k. R13 -250 5 w. 

R4-18 k. 2 w. 814-10 5 w. 
t R5 -1 k. R15 -3.3 k. 

R6-150 k. 2 w. C1 -8pF 500 VDCW t 

R7 -1 m. C2 -4 pF 500 VDCW 
R8-100 k. w.w. C3-.1 pF 500 VDCW 

s R9-47 k 2 w. C4-4pF 500 VDCW 
RIO-33 k. C5--8, F 500 VDCW 

Alt resistors } watt unless otherwise noted. 

r! 

_. 

V? 

350 V 8OmA 

63V. hSA. 

6.3 V. 2A. 

3V 
2A. 

V4 

Rl--JvWANvaMAMVV 

C4 CS C9 

Fig. 2.- Theoretical circuí 
NOIMNIMI.,.1.1.111.1.,111114.111111.,__ MD- _,. _ _,1110,111011111.04M/.,1 
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are available at T1. In the writer's 
separate 6.3 -volt windings, two of w 
at 4 volt. It was, therefore, possible 
6.3 volt and 4 volt outputs. The 
only 5 -volt winding had to be used 
for VI and was, therefore, at a high 
D.C. potential. In consequence, it 
was definitely not available for 
bench use. This leads to a point 
which it is well to keep in mind. 
The cathode of the KT66 is also at 
a high D.C. potential and its heater 
supply must, therefore, be refer- 
enced to its cathode. Hence, under 
no circumstances whatever can any 
other use be made of the heater 
supply for the KT66. On the other 
hand the cathode of the Z77 is at 
earth ; heater supplies for this valve, 
therefore, may also be used to sup- 
ply the 6X4 and /or for bench use. 
By much the same token it is not 
advisable to reference bench sup- 
plies to earth ; this can on occa- 
sions be most inconvenient and, in 
any case, can always be done at the 
front panel if desired. Finally, and 
with due deference, do make sure 
that if you intend to connect two 

case TI had three 6.3 -volt windings in, series to obtain 12 volts you do 
hich were tapped connect them in series. This can alsd be inconvenient 
to obtain 12 volt, -and expensive. 

the bench power supply unit. 
1.1,,1, 4 1,1111N11011.1 of=.. 

Above- chassis view of the unit. 

D.C. Filament Supplies 
The highest filament voltage likely to be required 

is 7.5 volts at 50 milliamps. The lowest is generally 
1.4 volts at 250 milliamps. These voltage and current 
requirements are modest enough, but in between 
the two limits lies the old enemy, five 2 -volt valves 
each consuming 0.2 amps. The worst current drain 
likely to be encountered is thus 1 amp., and the 
supply circuit components must be rated accordingly. 
The F.W. bridge -type rectifier, Rec, requires an 
A.C. input in the order of 12 volts. This may be 
obtained from a commercial type of heater trans- 
former ; or from the 12 -volt bench output ; or, 
as in the writers case, from a rewound output 
transformer, which at least has the merit of being 
cheap. In the event that poor and needy individuals 
wish to rewind an old output transformer the follow- 
ing data are given for reference : 

(a) The minimum cross -sectional area of the centre 
limb of the laminations used must not be less than 
0.25 sq. in. It is very advisable to use the largest it is 
possible to obtain. 

COMPONENT LIST, Continued 
C6 -1 pF 350 VDCW T2 -See text 
C7- 1,000pF (2 500) Rec -FW Bridge 15 v. at 

25 VDCW 1 A. 
C8 -3,000 pF (2 1,500) VI-To suit T1 

15 VDCW V2 -KT66 or 6L6 
C9 -.1 pF 350 VDCW V3 -Z77, 6J7, 6SJ7, etc. 
SI -DPST (Bulgin) V4-6X4 (see text) 
S2 -DPST (Bulgin) N1 -See text 
S3-2 -pole, 6 -way rotary One 6 -v. bulb and holder 
L1 -10 H. at 150 mA Nine panel mtg. insulated; 

s T1- 350/0/350 at 80 mA terminals 
(see text) Meter (see text) 
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(b) The turns per volt that must be wound on for 
both primary and secondary windings is given by : 

Tpv = 102 

13.32A 
where A is the cross -sectional área of the centre limb 
of laminatións. 

(c) Since the maximum secondary wattage (2) 
is known, the corresponding primary current can be 
calculated from Ohm's Law. Reference to wire tables 
will give the correct gauges of wire with which the 
secondary and primary windings must be wound. 
In all respects the D.C. filament section is entirely 
conventional. The writer used a 6.80 resistor in 
place of a smoothing choke, only because no choke 
was available, or wire to wind one, but it cannot be 
denied that the choke is a superior arrangement. A 
suitable choke can be constructed by winding about 
300 turns 18 or 20 s.w.g. wire on some suitably sized 
laminations, or at worst merely round and round a 
cardboard tube without laminations. The important 
point is, however, that it must have as low a resistance 
as possible, certainly less than 6.80, and preferably of 
the order of 2 or 30. 

Metering 
M1 was included to avoid the necessity of having 

external meters hanging all over the place ; it is so 
connected that any D.C. output can be observed by 
suitable switching of S3. Five voltage ranges are 
provided by the switching of the five series resistors. 
These aie : 0/1.5 volts ; 0/15 volts ; 0/150 volts ; 
0/300 volts ; and 0 /500 volts. The values of the series 
resistors depend entirely upon the basic movement of 
M l and they have not, therefore, been given ; they 
also depend, of course, upon the voltage ranges 
that each individual constructor desires. In general : 

V 
R, the series resistor = -Rm 

where : V =the full scale voltage desired ; 

I =the current giving F.S.D. ; 

Rm =the internal meter resistance. 
S3 is connected in such a way that only low voltages 
can be applied to the low voltage ranges and only high 
voltages to the high voltage ranges. 

Components and Layout 
A full component list is given on pages 612 & 613. In 

a unit of this type many substitutions are possible, 
but should not be too liberal. 

In particular the current ratings of TI, LI, 
VI and V2 should be adhered to closely. The 
load stabilisation will only be as good as the 
H.T. current rating of Tl and adequate stabilisa- 
tion and regulation will be achieved only if 
the H.T. from Tl is sufficiently high to maintain 
a reasonable P.D. across V2 with Rv8 set 
to the highest H.T. -- output it is possible to 
obtain. V2 must be a valve that is capable of passing 
comfortably the highest current it is proposed to 
draw from the unit and either a KT66 or a 6L6 
will pass 80 milliamps. On the other hand, if indi- 
vidual requirements are more modest, there is no 
reason why Ti and V2 should not be less highly 
rated components. VI may be any adequately rated 
rectifier, while V4, which has to pass at worst only 
10 milliamps, may be either thermionic or metal. 
V3 can be any sharp cut -off pentode, a Z77 happens 

October, 1955 

to be conveniently small and the neon, N1, must be 
such that it maintains a P.D. across itself in the 
order of 60'65 volts. Ml and the associated series 
resistors will depend on individual holdings and 
requirements. 

Fundamentals of 
Iron- selenium Cells 

By E. G. Bulley 

HIS type of cell is really a development from 
the selenium rectifier, and falls into the semi- 
conductor category. It consists of an 

iron plate which is either circular, rectangular or 
square. The iron plate can be considered as the 
basis of the cell, on to which a layer of pure selenium 
is applied. This layer is processed by heat treatment 
and annealed, as a result of which it produces a 

Light 
Direction 

4 
Conductor 

Trans lucent 
Layer 

S-e /enium 
Layer 

Iron P /ate 

Conductor 
Ping 

follows 
geometry 
of Celi 

Current F /ow 

9 r ! / / J / / / / // í f S / // / /////// / . 2 

To 
Externa/ 
Circuit 

light -sensitive surface. The sensitive area is then 
sputtered with a translucent metal coating and the 
whole area is sometimes encased within a silver frame. 
This usually follows the geometry of the iron plate 
as shown above. 

The translucent coating forms one electrode, the 
purpose of which is to collect the negative electrons 
that are emitted from the sensitive surface, namely, 
the selenium coating. This phenomenon is the result 
of the action of light being directed on to the sensitive 
area via the translucent coating, thus causing electrons 
to be emitted and collected by the negative electrode, 
which in turn are transferred either direct or from the 
conducting ring to external circuitry and back to the 
iron base plate, thus completing the circuit. 

One will, therefore, appreciate that unless such 
cells are exposed to light, no current output from the 
cell is possible. 

These cells have many uses, the main ones being in 
exposure meters and light meters, the former being 
used mainly for photography purposes. 

Iron -selenium cells are more or less linear when 
exposed to medium light intensities, but when exposed 
to light of very high intensity they have a tendency to 
be less linear. Furthermore, at the higher intensity, 
leakage occurs between the two electrodes, the 
reason being that large currents result in the internal 
resistance of the cell being reduced. 
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STERN'S AMAZING BARGAIN 
OFFER ! ! 

A GENUINE 
Noe your SPECIAL OFFER ! / i t h.s IIIRfL SPEED Ali it 

/Y, / /fie_ by a famous manufacturer and is 
offered for £9, 19. 6. (Plus 7.6 cart. and 

ins.) Normal price 213.10.0. H.P. Terms 
í3.6.6. Dep. and 9 months at 1811. 

Complete with High Fidelity Crystal " Turnover " Head 
which incorporates separate _.: -1 
stylus for L.P. ani 71 r.p.m. . 

records. 
A " MIXER " Unit 
that will auto - 
change on 7in., 
loin. and 12ín. 
records. 

Brand New in 
Maker's Cartons, 
complete wit h 
mounting instruc- 
tions. 

WE HAVE BOUGHT 
THE ENTIRE STOCK OF 
THE FAMOUS MODEL 
B3 PP RADIO OR 
RADIOGRAM CHASSIS. 
A 6 -VALVE 3 -WAVE- 
BAND SUPERHET WITH 
PUSH -PULL OUTPUT. 

Thousands of these successful and very popular 
Receiver Chassis have been sold for £15.15.0 reeal1ch. 

THEM 
(plus 7/6 carriage and In urrance), di l /1/6 9 - 

H.P. Terms: Deposit 84.0.0 and 9 Monthly Payments of 19/I1. These Receiver Chassis have proved to be about the most popular and successful yet offered. Designed to most modern specifica- 
tion, with great attention given to quality of reproduction, giving excellent clarity of speech and music on both Radio and 
Gram. 
They are the ideal replacement chassis for that " Old Radiogram," etc. ALL CHASSIS ARE BRAND NEW AND GUARANTEED FOR 

12 MONTHS (B.V.A. VALVES 90 DAYS). 
The " SUPER - SIX." A DESIGN FOR HOME 

CONSTRUCTORS 
pe 

A BULK PURCHASE : A compact and highly ENABLES U S TO efficient superhet Radio - OFFER THIS " rl'sli- Radiogram chassis of PULL" 7-VALVE outstanding quality f o r 
' opetion 

SUPERHET RECEIVER YOU CAN BUILD.IT FOR 
for only 212.19.8. (Plus 210.7.8. This receiver can 
7/6 caer. and ins.) H.P. be made to incorporate 
Terms f4.8.45 Dep. 10 the new B.V.A. miniature 
Months at 1914. valve line -up or the Octal 
Model AW3-7 Receivers are valve line -up, and is de- 
made by a well -known signed to the very latest specifi- 
manufacturer and incorpor- cation. Great attention has been paid to 
ate the latest Osram Valve the quality of the reproduction of both Radio 

line-up, having two N78s in reception and Record playing, and excellent clarity of speech and 
Push -Pull for approx. 7 watts output. music is obtained. Covers 3 wavebands. Employs 6 valves 

They cover 3 wavebands and are for operation on A.C. mains. having PUSH -PULL for 5-6 watts output A 4 position Tone 
They make an excellent replacement radiogram chassis. Control operates on both Radio and Gram. THE INSTRUCTION 
THEY ARE BRAND NEW AND FULLY GUARANTEED. & ASSEMBLY MANUAL is available for 1'8. 

THE DENCO F.M. FEEDER UNIT LA R.F STAGE 
A 5 VALVE SUPERHET DESIGN having a frequency coverage of 
88 to 100 mcls. This F.M. Receiver is designed to operate with 
any type of Amplifier and most Radio Receivers. It incorporate, 
R.F. -F: Changer and two I.F. Stages followed by a Ratio Dis- 
criminator. the valve line -up being 6AM6 -12A148 -two 6BA6' 
and SAQ5. Overall size of assembled Chassis 7in. x 51ín. x 41in. 
high excluding power supply, or 7in. x 81in. x 411n. high with 
power supply. 
The CONSTRUCTOR'S MANUAL, containing Circuit Diagram 
and Component Lay -out, etc.. is available for 1,6. and WE CAN 
SUPPLY ALL SPECIFIED COMPONENTS including Valves and 

Drilled Chassis for £6 h 3 f6 (plus 2/6 carriage 
and ins.) 

or tor £7.2.6 with Dial Assembly as illustrated. WE WILL ALSO SUPPLY IT ... 
(a) Assembled and Ready for use, excluding Dial Assembly 2811716. 
(b) Assembled and Ready for use, including Dial Assembly (as illustrated), 29.10.0. 
(c) Afsss)emble 

10.1 
OD 

for use, with Dial Assembly and " Magic Eye " Indicator mounted in centre oial. 
(d) We can also supply (a), (b) and (c) with and including an H.T. /L.T. Power Supply for an additional 

22.17.6. The Supply Unit is also available as a separate Unit, size Olin. x 3in. x 51n. high. Provides 
250 volts at 50 mA. and 6.3 volts at 2 amps. 

TWO COMPLETE Hi -Fi AMPLIFIER KITS 

We can supply from Stock 
The COLLARO 3 -SPEED 
" Transcripton " Players 

MODEL 2010 with the NEW 
LIGHTWEIGHT " STUDIO P " 
CRYSTAL PICK -UP 
PRICE 218.5.3 (Plus 7,6 carriage 
and insurance). H.P. TERMS : 

Deposit 28.1.9 12 monthly 
payments of £1.2.4 

Send S.A.E. for our 
illustrated and 

descriptive leaflet 

A HIGH QUALITY 840 watt AMPLIFIER A 12 -Watt FIDELITY" 
Th, ideal Amplifier for General Home 

Use and for Small Halls etc Push -Pull AMPLIFIER 
PRICE OF COMPLETE KIT, INCLU- Comprising 'a Main Amplifier Chassis DING ,VALVES and DRILLED 

CHASSIS £7.10.0. (Plus 216 cary: ah8 -a Remote Control 
and ins.) WE WILL SUPPLY Pre -Amplifier /Tone Con- 
1 i' COMPLETELY BUILT : trol Unit. The remote 

control unit measures 
only 7in. x 4in. x 21n. and 
contains four controls, M 

being: Bass -Treble- 1-' PHE COM- 
Volume and a Radio, FLETE KIT IS 
Gram, Microphone - - AVAILABLE 
Switch control. It FOR £14.0.0. (Carr. 
incorporates its own feed -back circuit on and ins. 3/- extra.) 
the Bass Channel. Loop negative feed- 
back is employed on the Main Amplifier which has a valve 
line up of 6J5- 6N7 -5U4 with two PX255 In push -pull and 6..15 and 

ri 65157 are used in the remote control unit. THE COMPLETE 
UNIT ASSEMBLED AND READY FOR USE 217.0.0. (Carr. 
and ins. 5/- extra.) H.P. Terms 24.5.0 Dep., 12 Months at 51.3.5. this Amplifier compares well with the Williamson and 
similar designs at a fraction of their cost. The complete 
set of assembly instructions Is available for 2 / -. 

FOR £9.10.0 (plus 5,- carr. 
and ins.). H.P. terms 
£3.3.8 dep. 8 months at 
18 1. Designed for high 
quality reproduction up 
to an output level of 
10 ;watts. having 6V6s in 
Push -Pull and incorpora- 

ting negative feed -back. Suitable for use 
with all types of Pick -ups and most types of microphones and the 
output transformer provides for use of 3 and 15 ohm speakers. 
BRIEF FEATURES : 

Valve line -up 6J5, 6SN7. 5Z4. with 6V6s in push -pull. First - 
class reproduction of radio (where a tuning unit is used) and 
record playing. Separate Bass Boost and Treble controls 
provide an excellent range of frequency control. 
The ASSEMBLY MANUAL is available for 11- and includes 
detailed layouts and component Price List. 

STERN RADIO LTD. 109 & 115 FLEET ST., E.C.4. Telephone 
CENtral 5812 /3/4 
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BUILD IN A Bj ARM 
AND add fidelity to your installation 
TANGENTIAL TRACKING MEANS - 
-1i; LESS WEAR 

EXTENDED response in both 
the high and lower frequency scale 

" Practical Wireless " August issue says- - 
test records appeared to sound even better 
than with our hitherto standard equipment, 
" rumble " which was previously audible on an 

orgafi test record, appeared non -existent. 

Every serious " hi fi " enthusiast should try to 
make this part of his installation. 

BJ arm 44/11 

Pur. Tax 15 :- 

BJ plug -in shell 17/3 

Pur. Tax 5/9 

Manufactured by 

URNí,40I®T]ES & CO.., LTD., London, lEmiglannd 

COMMUNICATIONS RECEIVER R.1155. Another purchase 
from the Air Ministry enables us to once again offer this 
superlative Communications Receiver at prices to suit every 
pocket. A World Station Getter, this covers 5 wave ranges : 

18.5 -7.5 me /s, 7.5 -3.0 me /s, 1.500-603 kc /s, 500 -200 kcls. 200 -75 
kc /s, and is easily and simply adapted for mains use, full 
details with circuits of receiver being supplied. New in Maker's 
Cases and aerial tested. 211.19.8. 
Ditto but slightly used for demonstration purposes. 29.19.8. 
A.C. MAINS POWER PACK OUTPUT STAG E.- In black 
metal case enabling the receiver to be operated immediately 
without any modification, can be supplied as follows : -Less 
Speaker, 24.10.0: with 6 lin. P.M. Speaker, 25.5.0. 
DEDUCT 10/- IF PURCHASING RECEIVER & POWER PACK 
TOGETHER. 
Please add carriage costs of 10 /6 for Receiver and 3./6 for Power 
Pack. 

POCKET COLTMETEIt3, not ex-Govt.-Read 0.15 v. and 0 -300 y 
A.C. or D.C. BRAND NEW & UNUSED. ONLY 18 /8. 
CRYSTALS. - British Standard 2 -pin 500 kc,'s, 15 / -. Miniature 
2230 kc /s and 465 kc /s. 10'- each. 
SPRAGUE. -.1 mid. 600 v. metal tubulars, 10d. ea., 9/6 dozen 
Ladd post). 
R.F. UNITS TYPE 28 & 27. -For use with the 111355 or any 
receiver with a 6.3 v. supply. These are the variable tuning unit 
which use 2 valves EF54, and 1 of EC52. Type 26 'covers 65-60 mc: 
(5-6 metres) and Type 27 covers 85-65 mc's (3.5 -5.0 metres). Com- 
plete with valves and BRAND NEW IN MAKER'S CARTONS. 
ONLY 29/8 each. 
CHOKES. -10H 60 mA, t' -, 5H 200 mA, 7/6, 10H 120 mA, 10.'6 (Post 
1/- ea). 

11.1132 -A RECEIVER as described in the March and July 
issues for modifying to receive the Wrotham Transmissions. 
In very good order and complete with valves. ONLY 65/- 
(carriage, etc., 10/6). 
POWER PACK TYPE 3. -Used by the Services with the above 
receiver. A standard 19in. rack mounting lob to match the 
receiver, this is for 200/250 v. mains with output of 250 v. D.0 . 

at 100 ma, and 6.3 v. 4 amps. Fitted with H.T. current meter 
and voltmeter. Tested working before despatch. ONLY 90:- 
(carriage, etc.. 5/ -). 
Connecting cable with Jones plugs for receiver and power pack, 
10 / -. 

Amounts giren for carriage refer to inland only. 

U.E.I. CORPORATION 138' Gras aIanRoad, Lo 7937)µk'1 (Phone 
Open until 1 p.m. Saturdays. We are 2 milks. from Hien 
'Holborn (Chancery Lane Station) and 5 milks, by bas from 

King's Cross. 

SOLDERING ? 

You can't beat a 

PRIMAX! 
70/- 

post free 

Balanced grip 
soldering gun 
in unbreakable case 

Can be used semi -continuously without over- 
heating. Easy soldering on hard -to -reach jobs. 
Ready for action in 6 seconds. Permanent alloy 
tip - lasts indefinitely with normal use and 
care. Weighs only 24 ozs. Special loop for 
hanging. Available in 110, 200/220, 220/250 v. 
for A.C. only. 50/60 cycles (60 w.). 
The ideal tool for any Radio-TV--Telephone 
Mechanic or Amateur. One Year's Guarantee 
Sole Distributors :- 

S. KEMPNER LTD. 
(Dept. P.W.!, 29, Paddington St., London, W.1 

Phone : HUNTER 0753 
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REMOTE ONTIR.Old FROM 
EXTENSRON all9EAKEIR 

A USEFUL UNIT FOR OPERATING THE MAIN RECEIVER FROM A REMOTE POINT 

By K. V. R. Bowerman 

PERHAPS, in addition to more serious listening 
on the main receiver, the family likes to hear 
the early morning programmes in the bedroom 

or the kitchen, and other programmes in the dining - 
room at meal times. All this can be done without 
going to the expense of buying a second receiver, and 
without the inconvenience of rushing from one room 
to another to change the programme. This system 
enables the listener to plug in to any extension speaker 
point and 

(1) Switch the main receiver on or off ; 

(2) Select one of two programmes ; 

(3) Control the volume of the extension speaker. 
As well as the extension speaker lines, two extra 

leads are required. A length of flat twin flex is 
suggested. 

The remote unit comprises an extension speaker, 
mounted in a cabinet, together with two push- buttons 
(bell- pushes would do), one toggle switch (SWI), 
one 5-ohm wire -wound volume control (VR1) 
and two 1 -watt resistors of 54 K_2 each. At the main 
receiver (built into the cabinet, if there is room) is a 
unit comprising three G.P.O. -type 10,000 -ohm relays 
RY1, RY2 and RY3, one further 54 KO resistor 
and a single -pole toggle switch SW2. 
The Circuit 

Fig. 1 shows a complete circuit suitable for either 
A.C. only or A.C. /D.C. receivers. When used on. 

A.C. /D.C. receivers, care should be taken to ensure 
that the wiring, push switches, etc., are properly 
insulated, and that the remote unit is fully enclosed 
in a wooden cabinet. 

RYI has two pairs of change -over contacts RYI B 
and RYIC, and one pair of normally open contacts 
RYIA. RY2 has one pair of normally closed 
contacts RY2A. RY3 has two pairs of normally 
open contacts RY3A and RY3B. RY3 should be 
mounted, with the trimmer condensers (TCI and 
TC2), on a bracket as close at possible to the main 
tuning condenser, so that the leads from these 
components can be kept extremely short. The wiring 
is otherwise quite straightforward. 

The system operates as follows : button BI is 
pressed and completes the mains circuit via lead I, 
contacts RYIC, contacts RY2A, contacts RYIB, 
and lead 2. Transformer TI is energised. As soon 
as H.T. is available from the rectifier, relay RYI 
operates. RYI closes contacts RYIA, which take 
over from button Bi. The set is then switched on 
and will remain on for as long as RYI is energised. 
Contacts RYIB and RYIC are arranged so that they' 
change over immediately after contacts RYIA close. 
If button B2 is now pressed, relay RY2 operates and 
opens contacts RY2A, breaking the mains circuit 
and switching off the set. If the set is left on, 
operation of switch SW1 energises relay RY3. 

To 
. Mains 

)gig. 1. -The complete circuit, suitable for either A.C. only 
or A.C. /D.C. receivers.,. When used on A.C. /D.C. receivers, 
.dare should be taken to ensure that the wiring, push switches, 
etc., are properly insulated and that the remote unit is fully 

enclosed' in a ivoaden cabinet. 

.21-Way PA9 
and Socket 

Remote 
Unit 

www.americanradiohistory.com

www.americanradiohistory.com


618 PRACTICAL WIRELESS October, 1955 

Contacts RY3A and RY3B close and trimmer 
condensers TCI and TC2 (300 pF each) are thus 
placed in parallel with the main tuning condensers. 
TCI and TC2 must be pre -set to add sufficient 
capacity to change the programme from the lower 
preferred wavelength to the higher. To set these 
trimmers, open contacts RY3A and RY3B by operat- 
ing switch SWI, tune with the main condensers until 
the preferred lower wavelength (say, the Light 
Programme on 247 metres) is heard, then switch in 
the trimmers and adjust these together, a quarter - 
turn at a time, with a non -metallic "trimming tool, 
until the preferred higher wavelength is heard (say. 
the Home Service on 330 metres). Re- adjust TO 
and then TC2 for maximum signal. Operation of 
SW1 will then select one programme or the other 
without any adjustment of the main tuning control. 
Switch SW2 disconnects the relay circuit and allows 
normal receiver operation when required. 

It will be found, when tuning the receiver by the 
main tuning control, that the self -capacity of the 
relay contact arms and wiring introduces an error 
in the dial reading. This error, which is proportional 
to the amount of self -capacity present, can be 
considerably reduced by removing the standard 
paxolin wafers from the relay arm assembly and 
replacing these with wafers made from material of 
higher dielectric strength, such as Perspex. It is 
important to keep the contacts RY3A and RY3B 
clean and free of dust, otherwise crackling will occur. 
One way to ensure dust -free contacts is to enclose 
the entire relay in a polythene or cellophane bag. 

Note resistors RI, R2, R3 and R4. These form a 
divider network which serves two purposes. First, 
in the unlikely event of any stray D.C. from the relay 
signal circuits finding its way via earth to the speech 
coils of the speakers, it would arrive at the ends of 
each coil in opposition and would thus cancel out. 
Secondly, these resistors together form, in effect, a 
series voltage- dropping resistor capable of carrying 
two watts and of total series value of 54 K.Q. This is 
the value required to limit the coil current of RY2 or 
RY3 to the correct value. R5 has a similar value 
and performs the same function for RYI. The value 
of VR1, the remote volume control, is not critical; 
5 to 20 ohms, preferably logarithmic, would do. 

When operating the remote control system, the 
receiver is, of course, left tuned to the lower preferred 
wavelength and the volume adjusted to normal level. 
-When the system is first put into operation, some 

adjustment to the tensioning of the relay contacts 
may be required. In particular, there may be a 
tendency to " trembler -bell" action on relays RYI 
and RY2. This can easily be put right by ensuring 
that contacts RYIA close well before contacts 
RY1B and RYIC change over, and by adjusting 
contacts RYIA so that they are only lightly sprung 
against the pull of the relay arm. Make sure that 
contacts RY2A are also lightly sprung. When 
adjusting relay contacts, use small snipe -nosed pliers 
and bend the contact springs only at the root (i.e., 
where they enter the paxolin strips).- Before operating 
buttons BI or B2, always turn switch SWI to the 
" open " position (lower preferred wavelength). 

RUGBY RADIO EXTENSION 
THE Postmaster -General, the 

Rt. Hon. Charles Hill, M.P., 
recently opened a large extension of 
Rugby Radio Station in Warwick- 
shire. 

The station was opened in 1926 
originally, for the transmission of 
radio -telegraph messages on a 
wavelength of 18,750 metres, its 
call -sign being GBR. With the 
advent of short -wave communica- 
tions, telephone and telegraph 
transmitters, working on wave- 
lengths of between 10 and 100 
metres, were installed in a new 
building and beam aerials covered 
the 900 -acre site. For the past 
twenty -five years, telephone and 
telegraph messages have been 
transmitted from Rugby on short 

N, wave to all parts of the globe and 
the demand for these services 
grew so much that it became 
necessary to add a considerable 
extensión to the station, in spite of 
additions made during the war. 

The old station and the new 
station now cover 1,600 acres of 
land. Twenty -eight high -power 
radio transmitters are housed in 
the middle of the site in a specially - 
designed building, which Will 
eventually be surrounded by about 

Mr. B. R. Hutton -Penman, an executive engineer, studies a " Spectrum 
Analyser," an instrument used for checking transmitter performances. 

100 aerials radiating signals to all 
points of the compass. The new 
extension has involved a great 
amount of intensive planning and 

has taken three years to build. 
It has been estimated that the 

final cost will be more than 
£ 1,000,000 

www.americanradiohistory.com

www.americanradiohistory.com


October, 1955 PRACTICAL WIRELESS 619 

* Circuit designed by 
Mullard research engineers. 

available from most 
radio dealers. 

Here's an entirely new amplifier 
circuit which brings high quality 
sound reproduction within 
the reach of thousands more 
enthusiasts. It has been- 

designed by Mullard research engineers with special 
regard for easy construction and low cost. 
Full. details of the circuit are included in the 2s. 6d. 
book which is obtainable from radio dealers or direct 
from Mullard Ltd. Valve Sales Department -2s. 1Od. 

post free. Get . your copy now. 

EASY TO BUILD 
AT LOW COST 

GOOD TRANSIENT 
RESPONSE 

LOW OUTPUT 
RESISTANCE 

LOW HUN 
AND NOISE 

NEGLIGIBLE 
DISTORTION AT 

ALL OUTPUT 
LEVELS 

DESIGNED ROUND 
EWE MULLARD MASTER VALVES 

EF86 ECC83 2 x EL84 
GZ30 or EZ80 

UNIFORM 
FREQUENCY 

RESPONSE IN 

AUDIBLE RANGE 

CMu11afdD 
MULLARO LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LO1DON, W.C.2 

MC.\13 SC 
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PRECISION BUILT MATCHED. COMPONENTS 

S.L.8 SPIN WHEEL DRIVE 
A precision slide rule drive. Complete with 
3 -band glass scale, 9in. x 
Printed -short, medium and long wave 
bands with station names. 
Scale length 7in. 
The spin wheel drive gives easy control 
through a ratio of 24 -I. Fitted with constant 
velocity coupling, eliminating strain on the 
Condenser, and providing mechanical and 
electrical isolation from vibration and noise. 

Supplied with florentine bronze escutcheon. 
Price- 27/6d. complete. 

M.E. GANG CONDENSER 
Available as I, 2 or 3 gang, 490 p.F. nominal 
capacity, matched and standardised to close 
limits. Supplied with trimmers if required. 
Other capacities available- details on request. 

Cadmium plated steel frame. 
Aluminium Vanes. 
Low loss, non -hygroscopic insulation. 
Spindle ; in. dia. projects 1 io in. from front 

plate. 
Front area 2âin. x 2;;, in. including sweep of 

vanes. 
Length excluding spindle : Price 

I gang -1 -t;, in. 9/3d. 
2 gang -2 ;in. I4 / d. 
3 gang -3ñin. 18/3d. 

* Write for fully illustrated catalogue 

JACKSON 
BROS. (LONDON) LTD. 
KINGSWAY WADDON - SURREY 
Telegrams: 
WALFILCO, SOUPHONE, LONDON 
Telephone: CROYDON 2754 -5. 

LÌ3li. 

FREE To AMBITIOUS 
IThis I44 -page Book ENGINEERS! 

Have you sent for your copy ? 

'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 modern 
Home-Study Courses in 
all branches of Engineer- 
ing and explains the 
benefits of our Employ- 
ment Dept. 1f you're 
earning less than £13 a 
week you cannot afford 
to miss reading this 
unique book. Send for 
your copy to -day- 
FREE. -- FREE COUPON 

Please send me your FREE 144 -page 
" ENGINEERING OPPORTUNITIES " 

NAME 
`ADDRESS 

IlSublect or Exam. 
that interests me s 

B I E ;British Institute et Engineering TeehMlegy, 
409B, College Nouse,29 -31, Wright's Lane,. 

Kensington, W.8. 

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.Bric.f.R.E. 
CITY & GUILDS 

GEN. CERT. 
OF EDUCATION 

etc., etc. 

Electrical 1 Interference? 
IF YOUR RADIO RECEPTION 

IS MARRED BY NOISE FIT AN 

, 

E I.,D,."S;ON_ 

JUiIPIn EApTM- 
fll'E4 6 
>-=QKÿ s.T 

a,.` 
Eu 

MAINS 
FILTER 
Cat. No. 732, specially 
designed for use with 
receivers covering short 
and medium wavelengths, 
this well screened Filter 
Unit is most effective in 
suppressing mainsborne 
electrical interference. 
Finished ripple brown 
and supplied complete 
with flexible lead and 
socket. 

£2 15s. Od. 
For address of nearest stockist please write : 

STRATTON & CO. LTD. 
ALVECHURCH ROAD, BIRMINGHAM 31 
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Frase and II) 

itas scinnaton° 
USE OF TWIN -T NETWORK FOR DISTORTION -FREE WAVEFORM 

By Hugh Guy 

ONE aspect of recording on tape that does not 
receive the attention it merits concerns the 
source of bias and erasure. Volumes have 

been written on recording and equalising charac- 
teristics in the past few years and the circuits to 
produce such characteristics are now familiar to the 
recording enthusiast. Suppression of hum, too, is 
fully dealt with in the literature, but apart from 
recommending the use of low -noise valves in the 
high -gain stages of the amplifiers suggestions on the 
reduction of noise and recording " hiss " are seldom 
dealt with. 

In recent years tape recording has developed into 
an art which compares favourably with and in some 
cases is superior to disc recording, and to the " hi -fi " 
amateur who desires the best from his recordings the 
noise problem can be serious. 

Bias and Erase Current 
It is common practice to provide the bias and erase 

currents from the same source. The frequency of this 
source is dependent to a certain extent on the band- 
width of the recording amplifier ; if a relatively low 
frequency were to be used, say, 15 kc /s, then signals 
from the recording amplifier of about this frequency 
would " beat " with the 15 kc /s signal, producing an 
undesirable modulation which could appear as a 
signal on the tape. Not only would the fundamental 
note produce these modulated superfluous signals, 
but harmonics of lower frequencies, if they were of 
the order of 15 kc /s, would have the same effect. 
Because of this it is customary to fix the bias source 
at something greater than the third harmonic of the 
highest recordable frequency, and in consequence 
bias frequencies of less than 50 kc /s are seldom 
encountered. 

From an erase current point of view, then, the 
lower limit is fixed only by the number of excursions 
it is desirable for any magnetic particle in the tape to 
make through its demagnetising cycle. Each particle 
should, of course, make several such excursions to 
ensure complete removal of any signal. Imagine, for 
example, that the erase head gap width is 2.5 
thousands of an inch, i.e., 0.0025in and that the tape 
travels with a velocity of Min. per second. Then the 
time taken for any particle to cross the gap is .5 
milliseconds. This cor- 
responds to a frequency. of 
3,000 c.p.s., and therefore for 
a minimum of 10 erasing cycles 
a frequency of 30 kc /s would 
be required. 

Within reason, the higher 
the erase frequency the better, 
but there is no advantage in 
exceeding 100 kc /s if the tape 
speed is Min. per sec., as the 
losses in the material of the 
erase head become too high, 
causing unnecessary heating, etc. 

Oscillator Waveform and Noise 
Briefly, then, the above -considerations determine 

the frequency of the source. Now, ,the oscillator 
producing the bias and erase current must have a 
perfectly symmetrical sine -wave output. This is 
essential in order that each particle is carried smoothly 
through the magnetisation cycle and left with zero 
remanence ; that is, no flux remains in the particles. 

A poor waveshape will not produce this effect. In 
fact, a sine -wave possesses this property only because 
its rate of change is constant and perfectly Smooth, 
and its htean value is zero. 

Any amateur who has used a permanent magnet for 
erasing will know the effect of asymmetrical erasure. 
The background noise is very high, and the amount 
of signal that can be recorded without overloading the 
tape is considerably lower than the level obtainable 
when sinusoidal erasure is used. Consequently, a very 
poor signal -noise ratio results which detracts seriously 
from pleasurable listening. 

To a lesser extent the bulk of the single -stage 
oscillators normally used in the simpler type of bias 
and erase oscillator also suffer from the same defect. 
In this case it is generally the poor waveshape that 
contributes to the noise. 

With single -stage oscillators it is almost impossible 
to feed bias and erase currents to the respective heads 
without loading the oscillator circuit elements and 
distorting the waveform. True, it can be achieved, 
but an oscilloscope is required to monitor the wave- 
form while the heads are tuned and the oscillator 
circuit modified to maintain a sine -wave output. And 
even then the whole procedure must be repeated when 
a different tape requiring a new optimum value of 
bias is used. 

By far the best kind of oscillator is the type in which 
one or two stages are devoted to the generation of the . 

sine -wave, followed by a further stage of power 
amplification to provide the 3-4 watts output at the 
desired frequency. Certain classes of professional 
recording apparatus do use such a system. 

An even better refinement consists of including the 
power amplifier in a balanced feedback amplifier, 
which also includes the oscillator stage. This type of 
circuit results in greatly increased stability and ease 
of adjustment. 

From a constructor's point of view also it would 

eo 

Fig. 1(a) (left).- Twin -T network.- -Fig. 1(b) (right). -Convenient form 
of Twist -T, 
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be far simpler if the coils normally associated with 
such an oscillator were dispensed with. This saves a 
great deal of inconvenience and in the long run assists 
in producing a purer sine -wave, since inductances are 
inclined to be rather particular about the amount of 
current they carry. 

The frequency conscious elements, or in other 
words the components which determine the frequency 
of oscillation of the circuit, should consist therefore 

Fig. 

to Frequency --> 
2 (left). Frequency characteristic of the Twin -T network. 

(right). Approximate equivalent circuit. 

only of condensers and resistors. A special bridge 
circuit does exist which can be used for such a purpose 
and, as this circuit has numerous applications in the 
A.F. field, it is worth while discussing it separately. 

The next problem is how can we use a network 
with such a characteristic to produce oscillations. The 
characteristic is completely opposite to, say, a 
parallel -tuned LC circuit and, therefore, cannot be 
used in the oscillator of the LC type. In fact, a simple 
equivalent circuit to the twin -T network is shown in 
Fig. 3, where it is seen to resemble a series -tuned 
circuit. At very low frequencies the reactance of the 
condenser C is high, and the output eo is, therefore, a 

large proportion of the input. 
This is also the case at high 
frequencies where the reactance 
of the inductance is high. At 
some middle frequency, however, 
the impedance of the LC com- 
bination is zero, and here the 
output will be nothing and the 
overall transfer characteristic is. 
therefore, similar to that of the 
twin -T network in Fig. 2. 

Using the Twin -T 
To be of any use this charac- 

teristic should be inverted so 
that at one particular frequency maximum positive 
feedback could exist and this would determine 
the frequency of oscillation of any circuit in which 
the network were connected. 

This can be accomplished by having both positive 
and negative feedback paths in an amplifier (see 
Fig. 4). The positive feedback path contains no fre- 
quency conscious elements and the signal fed back is, 
therefore, constant in amplitude over the pass -band 
of the amplifier. The negative feedback, however, is 
applied via the twin -T network and, therefore, all the 
output of the amplifier is fed back except that portion 
of the bandwidth which is attenuated by the network. 
If a control is incorporated in the positive path to 
maintain the positive feedback less than the negative 
feedback, then only when there is no negative feed- 
back, i.e., at the null -frequency of the twin -T network, 
will that in the positive path gain control and set the 
circuit oscillating. 

What the circuit does, in fact, is subtract a humped 
negative characteristic from a flat characteristic in a 
" difference " amplifying circuit, giving a humped 
positive response to a positive feedback path. 

(Continued on page 625) 

Twin -T Network 
Fig. 1(a) shows the circuit of the bridge and, from 

its general appearance, the name by which it is 
generally known, the Twin -T network, is rather 
appropriate. 

The transfer characteristic of the network is shown 
in Fig. 2. Here we see that all of the input signal 
passes with practically no attenuation to the output, 
except for the frequencies in one band. In the middle 
of this band there is zero output and this mid -band 
frequency is known, somewhat erroneously, as the 
resonant frequency (symbol fo) of the network. 

Now not any random combination of resistor and 
condenser will produce this effect ; the values of the 
components must bear a distinct relationship one to 
the other. 

The most general condition is given below :- 
Ifwo2 Cl C2 RI R2 =k, where wo= 2.'rfo, and k is 

a constant 

then Rz= 
k 

( 
Rll 

) 
and Cz= 

k 
(CI +C2) 

By happy coincidence, one of those flukes which so 
rarely happen in the field of radio engineering occurs 
if we make Rl and R2 equal, and Cl and C2 equal, 
and if we put k equal to 1. 

This formula then reduces to the following : 

woCR =1. where Cl =C2 =C, and R1 =R2 =R 
Thus fo= 

2.-TCR 
and R3= 2- and C3 =2C. 

and the beauty of this solution is appreciated when 
Fig. 1(b) is examined. 

In this arrangement R3 is produced by connecting 
two of the R value resistors in parallel, giving R /2. 
The same is done with the C value condensers, this 
time to give 2C. 

Thus, a great deal of trouble is avoided in finding 
values for R3 and C3, which would otherwise be 
unobtainable in the standard range of components 
due to the awkwardness of values invariably resulting 
from the general formula. 

Fig. 3 

Fig. 4. -Basic Twin -T oscillator. 
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Volume Controls 
Midget Ediswan type. 
Long spindles. Guaran- 
teed 1 year. All values 
10,000 ohms to 2 Meg- 
ohms. 
No Sw. S.P.Sw. 

3/- 4/- 419 
COAX PLUGS ... 1/2 

... ... 1/- 
COUPLER ... ... 1/8 
OUTLET BOXES ... 4/6 

BAND 3 T/V CONVERTER -186 Mc /s. - 196 Mc /s. 
£2 - 5 - 0 post free. 

This Unit, which is a slightly modified version of 
the circuit shown in Wireless World, May, 1954, 
has proved itself highly successful -over 1,000 
sets sold in one month to buyers all over England. 
We invite you to visit us and see it in operation 
for yourselves. Blue print and circuit details 
will be sent on application by return of post. 
1/6, post free. 
Kit of parts comprises drilled chassis. 7' x 4' x 

2r, valves, wound coils, etc. Supply voltages 

200 -250 mA H.T. 6.3 v. 1 a. L.T. Suitable for all 
types of T/V sels, T.R.F. or Superhet and all 
channels, 42 Mc /s - 68 Me /s. 

Complete set wired and tested ready for use, 15/- 
extra. Power pack components to fit chassis, 30/- 
extra. 

Full component list available. Drilled chassis 
and screen, 9/6 ; four wound Coils and knob, 10 / -, 

etc. 

80 CABLE COAX 
STANDARD }in. diem. 

Polythene insulated. 
GRADE A" ONLY. 

ad. yd. 
SPECIAL. - Semi -air 
spaced polythene, 80 
ohm Coax }lm. dim.. 
Stranded core. Losses 
cut 50%. 9d. yd. 

BALANCED TWIN FEEDER per yd. 64.1 90 
TWIN SCREENED FEEDER per yd. 1/ -I ohms 
50 OHM COAX CABLE Bd., per yd. lin. dia. 
TRIMMERS. Ceramic, 4 pf. -70 pl., 9d. 100 pf. 
ISO pf., 1/3 ; 250 pL, 1/6 ; 600 pf., 1/9. PHILIPS 
Beehive Type -2 to 8 pl. or S to 30 pf. 1/3 each. 
RESISTORS. -Pref. values 10 ohms 10 megohrne. 

CARBON 
5 

WIRE WOUND 
00 

% 
Type. } w., '3d. ; w. ) 25' ohm- -1 /8 

} ., 5d. ; 1 w.. 64.; 10 w. } 10,000 lib 
2 w., 9d. 15 w.) ohms 0I- 
10°ó Type. I w., 9d. ; 5 w.) 15,000- 
5% Type. I -. 1 / -. } 33.000 1/9 
1% Hi -Stab. 1 w., E / -. 10 w. I Ohms 2/3 

WIRE -WOUND POTS. 3w. LAB COLVERN, Ete. 

Pre -Set Min. T.V. Type. 
Knurled Slotted Knob. 
All values 25 ohms to 30 
K., 8/- ea. 50 K., 4/ -. 
Ditto Carbon Track 
50 K. to 2 Meg., 3 / -. 

Standard Size Pots, 2 51n. 
Spindle. High Grade. 
All Values. 100 ohms to 
50 K., 5/8 ; 100 K., 518. 
W/W EXT. SPEAKER 
CONTROL 10 0, 3 / -. 

CONDENSERS.-Mica, S. Mica, Ceramics. All pref. 
values. 3 pf. to 680 pf.,, Sd. ea. Tubular', 
450 v., Hunts and T.C.C. .0005, .001, .005, .01; 
.02 and .1 350 v., 9d...05..1 500 v. Hunts Moldsee.l, 
1/ -..25 Honte, 1/6..5 Hunts, 1 /9. 11,500 v. T.C.C. 
(Simplex), 3/6..001, 6 kV., T.C.C., 6/6..001 12.5 kV. 
T.C.C., 9/6. 
SILVER MICA CONDENSERS. -10 %. 
5 pf. to 500 pf., 1/ -. 600 pf. to 3,000 pl.. 1/3. 
I% 1.5 pt. to 500 pl., 1/9. 515 pf. to 5,000 pf. 21.. 

3 VALVE AMPLIFIER 
With variable Tone and Volume controls. 3 Midget 
B.V.A. valves. 4 watts output. Neg. feedback. 
Chassis Isolated from Maine. A.C.200/250 v A 
quality amplifier at an economical price. PRICE 
63.19.6. Carr. 2/6. Wired mod tested, 7/6 extra. 
Blueprint, circuit and iastr., 1/6 (flee with kit). 

ALL WAVE RADI00RAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 

S.W. 16 m.-50 m. LATEST MIDGET 
M.W. 200 m. -550 m. B.V.A. 
L.W. 800 m. -2;000 m. SERIES. 

Brand New and Guaranteed. A.C. 200/230 v. Four 
position Wavechange Switch. Short- Medium -Long- 
Gram. Pick -up connections. High Q iron-dust 
Cored coils. Latest circuit technique, delayed A.V.C. 
and Negative feedback. Output approx. 4 watts. 
Chassie aine 135 on 55 x 21 in. Slaw Dial -10in. x 
41 in. horizontal or vertical type available, lit by 2 
Pilot Lampe. Four Knobs supplied. Walnut or 
Ivory to choice, aligned and calibrated ready for nee. 
Chaule isolated from mains. [A l rJ 0 
Carriage and Insurance, 4/6. doW 
Bin. or loin. speakers to match available. 

BARGAIN VALUE IN 
RECORD CHANGERS 

Recommended for above chassis 
B.S.R. MONARCH. -Latest Model I sp. Auto - 
Changer Mixer Unit. Famous Magidise, 
7, 10 and 12in. Record Selector. Modern 
Cream Styling Dal Xtal Cartridge Stylus for 
Hi -FI reproduction. As used by leading 
manufacturera. Bargain Price. 

91 Gns. post free. 
NEW VALVES GUARANTEED 
1115 7/8 6Q7 8/8 
105 7/6 68N7 9/- 
1T4 7/6 6V6 7/8 
184 7/6 6X4 8/6 
354 8/- 6X5 8/- 
3V4 8/- EA50 2/- 
3E16 8/0 
5Z4 5/6 
6AM6 8/8 
gAT6 8/6 
OCH6 10/6 
6H6M 316 
6E7 6/9 
OK8 9/- 

EF41 10/6 
EF50 
Mollard 10/- 
EF50 
Equip. 5/6 
EF80 10/6 

MC'14 
PCC84 
PCrBo 
PCFB1 
PL.81 
PL82 

EBC41 1016 EFSO 13/6 MI5 
EB91 7/5 EF91 5/5 P..14242 

EBC33. 8/8 EL41 11/8 PY8° 
ECC83 12/6 EL84 12/6 SP41, 
ECHOS 10/6 EM80 18/8 gpó] 
ECL80 12/6 EY51 12/8 1.702 

EF39 7/6 EZ40 10/- 1125 

8/6 
12/6 
12/6 
12/8 
12/9 
10 /- 
12/6 
11 /- 
12/5 
10/- 
5/6 
6/6 
8/6 

12/6 

SPECIAL PRICE PER SET 
103, 1T4, 185, and 304 or 3V4... ... ... 27/6 
OKS, 0K7, 6Q7, OVO. 524 or 6X5 35/- 
SPEAKER FRET.- Expanded Bronze anodised 
metal Sin. x BIn., 2 /3; 12in. x Bin., 3 / -; 12in. e 
1250.. 4/3 ; 12in. x 16ín., 5/- : 24in. x 1 2in., 8/6, etc. 
TYGAR FRET (Murphy pattern). -12ín. x 1!in., 8/ -; 
12in. x lain., St-; ills, x 24in., 4/- ; etc., etc. 

ELECTBOLYTICS ALL TYPES NEW STOCK 
Tubular Wire ende 
25/25 v., 50/12 v. 1/9 
50/50 v.. 4/500 v. 2/- 
100'25 v. 8/- 
0/500 v., Dab. 2/6 
8 +8 500 y. Dub. 4/6 
84.16 450 y. Hunts 5/- 
16/450 v. B.E.C. 8/6 
16+ 16/450 v. T.C.C. 5/6 
32/350 v. B.E.C. 4/- 
32/500 v. Dub. 8/- 
32 +32/350 v. B.E.C. 5/6 
32 +32/500 v. Dob.e7 /6 
Can Types, Clip, 34. ea. 
8 +8/450 v. T.C.C. 4/6 

8+16/450 v. Bunte 6/- 
16+16/275 v. T.C.C. 4/6 
16+16/450 v. B.E.C. 5/8 
16+16/450 v. T.C.C. 
16+24/350 v. B.E.C. 6/- 
32/350 v. B.E.C. 4/- 
32+32/450v. B.E.C. 6/6 
60/350 v. B.E.C. 6/6 
60+100¡350 v. 11/6 
60+250/'75 v. 12/6 
100+250/275 v. B.E.C. 

12 
1000+1000/8 v. B.E.0 

S/6 
500 mfd. 12 v. 8/- 

MAINS TRANSFORMERS. -Made In our own 
Workshops to Top Grade spec. Fully Interleaved 
and impregnated. RADIO AND AMPLIFIER 
TYPE. -250 v., 60 ma. F.W. sec., 5 v. or 6.3 v. 1 a 
rect. 6.3 v. 2.5 a., set Htre., E1 / -, etc. C.R.T. HTR. 
ISOLATION TYPE. -Low leakage with or without 
25% see. boost voltage. Ratio 1 : 1 or 1 : 1.25, 2 v., 
10 ¡8 ; 4 v., 1011; 6.3 v., 10/6 ; 13.3 v., 10/8. 

Ditto with rains primaries 200 /250 v., 12/0. Specials 
to order. SPECIAL TYPES. -To designers spec. 
Simplex. 35/. ; Viewmaeter, 85/- ; Lynx. 80/ -; 
P1 W Tape Deck, 22/8 ; Soadmaster. 35/- 
Bollard Amp., 35/- ; Osrain 912, 85/ -. HEATI M 
TRANSF. -Prim. 200/250 v. 6.3 v. 15 a. or 4 v. 2 a., 
or 122v..15 a.,7 /0; 6.3 v. 3a.or5v.3a.or4v.4a., 
10 /6. 
L.F. CHOKES.-10 H. 65 ma., 5/- 15 H. 100 ma., 
10/6 ; 10 H., 120 ma.; 10/6 ; 20 H. 150 ma.. 15t6; 
Simplex, 10/6 ; Soundmaeter, 10/6 ; P/W Q.R. 
gram., 12 /8. OUTPUT TRANSF.- Soundmaster 
6/8 ; P/W Quality R'gram., 86/- ; Osram 912 
iectionalieed windings, 43.10.0. Mfrs. surplus types, 
standard pantois. 4/6 ; ditto tapped prim., 4/9; 
gall pentode, 3/9 ; Midget battery pentode (104, 
3 V4, etc.), 4/6. 
SOLON SOLDERING IRONS (200.220v. or 230.250v.) 
25 watt, instrument type, 19/S ; 65 watt, Pencil 
Bit Type, 25/- ; 65 watt, Oval Bit Type, 33 / -. 
Compreheneive stock of spares available. 
CRYSTAL DIODE. -Very sensitive. G.E.C., 21.. 

P.M. TUNER -UNIT IS7 mets-105 me/s/, by Jason. 
-As tested and approved by Radio Constructor. 
Complete Kit of parte to build this modern highly 
successful unit, drilled chassie and J.B. dial, coils and 
cane. 4 OVA miniature valves and all components 
etc., for only, 15.10.0, post free. SUPERIOR 
TYPE GLASS DIAL. -- Calibrated in Me /e and 
edge lit by 2 pilot lampe, 12/6 extra 
llluetrated handbook with full details, 2 / -, post free. 

RADIO COMPONENT SPECIALISTS (THO. 2188) 

70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY 
Buses I30A, 133, 159, 166 & 190 

Send 3d. stamp for Bargain Lists Hours 9 a.m. -6 p.m. I p.m. Wed. OPEN ALL DAY SAT 

N.B. -['cram C.IV.O. or C.O.D. Post / Puking up to } lb. Od., 1 16. 1 / -, 3 lb. 1/6, 5 Lb. 2/ -, 10 lb. 2/6. 
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srez » ois' 
PROFESSIONAL 3 VALVE MAINS SET IN 
SUPERB CABINET FOR ONLY . . 

A straight T.R.F. A.C. or A.C. /D.C. Mains Set- requires no 
radio knowledge to assemble. Easy to read Diagram takes 
you step by step. Only tools needed are pliers, Screwdriver 
and Soldering Iron. ALL parts in stock NOW. Order AT 
ONCE stating which ripe of sec is required A.C. or A.C. /D.C. PLUS 2 6 FOR 
Mains -these are the sets to SHOW to FRIENDS ! Postage & Packing. 

9716 
Wiring Diagram and Parts List, 1/ -, Post FREE 

WRITE NOW TO 

63I- 
ONLY 
PLUS 2! FOR 
Postage & Packing. The CHEAPEST 3 -Valve Amplifier on the market -can be built in 

2 -3 hours WITHOUT previous radio experience ! High Gain, 
EASY TO READ Negative Feedback and Ready -drilled Chassis which is not "live." 
WIRING CHART Ideal for amplifying Grams, small P.A. Equipment, Baby Alarms, AND PARTS Office Intercom Sets, etc. An ABSOLUTE BARGAIN at this price - 
LIST 6d. (Post Free.) get YOUR order in NOW to avoid disappointment! 

. FOR THIS MULTI -PURPOSE 
AMPLIFIER UNIT KIT ! 

SATISFACTION OR CASH REFUNDED! 
S'HAM'S LARGEST WALK- AROUND RADIO STORES 

NORMAN H. FIELD 
MAIL ORDERS : 97, STRATFORD RD., BIRMINGHAM, 11. 

CALLERS: 68, HURST STREET, BIRMINGHAM, 5. Mid 
Tel 

Rylee 

T/V TECHNOLOGY 

RADIO ENGINEERING 

ELECTRONICS 

RADIO SERVICING 
There's a big future in T, V and Radio. Act now ! 

Increase your knowledge. Back up experience with 
a sound theoretical backgro,,nd. I.C.S. offer courses 
of instruction in- 
TIV TECHNOLOGY 
ADVANCED SHORT -WAVE RADIO 
RADIO ENGINEERING 
RADIO SERVICE ENGINEERING 
RADAR 
ELECTRONICS 
FREQUENCY MODULATION 
I.C.S. will also coach you for the :ollowing 
examinations :- 
B.I.R.E. ; P.M.G. Certificate for Wireless 
Operators ; Radio Servicing Certificate 
(R.T.E.B.) ; C. & G. Telecommunications, etc., 
etc. 

DON'T DELAY -WRITE TO -DAY for free descriptive 
booklet, stating which subject or examination interests you. 
Fees include all books needed. Examination students coached 
until successful. Reduced terms for H.M. Forces. 

Dept. 170D, I.C.S., 71, Kingsway, W.C.2. 

1 INTERNATIONAL CORRESPONDENCE SCHOOLS, 
(Dept. 1700), International Buildings, Kingsway. 

London, W.C.2. 
Please send booklet on 

Name Age 
(Block letters, please) 

Address 

REPANCO HIGH 
COILSIN 

DUAL RANGE MINIATURE 
CRYSTAL SET COIL, with cir- 

' cuit. Type DRX1, 2/6. 
DUAL RANGE COIL with re- 
action. With 2 mains and 2 
battery circuits. Type DRR2, 4 / -. 
MATCHED PAIR DUAL RANGE 
T.R.F. COILS, with reaction ; 

(Regd. Design) 
with battery and mains circuits. Type DRM3 8/- 
pair. 
STANDARD I.F. TRANSFORMERS. Type S.E. 
I :in x lin. x 21in. Pre -aligned, 465 kc,s., 13/6 pair. 
MINIATURE I.F. TRANSFORMERS. Type M.S.E. 

I J; I6in. x 13 /16in. x l;jn. Pre -aligned, 465 Kc /s., 
12 6 pair. 

I ERRITE ROD AERIAL. Type FRI. Long and 
m ilium wave. Complete with fixing brackets, 12/6. 

* All coils wound on low loss formers. 
* Individually tested and guaranteed. 

* Post 3d. on all orders. * Trade supplied. 

Distributed by : 

ä 1DIO E XPERIMENTAL PRODUCTS LTU. 
33, MUCH PARK STREET, COVENTRY 

Telephone : Coventry 62572 
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The circuit has no option, therefore, but to oscillate 
and that of Fig. 4 responds in this manner. Before 
describing this circuit though it is worth while 
mentioningone or two other uses to which the network 
may be put. 

Filter 
Its most obvious. use is as a filter, particularly 

for the removal of mains hum. The twin -T network 

820.F 820F 

33K(1 33Kf) 

8201 
pF 

1 

Details of Twin -T 

33 
Kf) 

Fig. 5(a).-Twin-T treble equaliser for tape recorder. 

may be connected in series with the output from the 
rectifier of a normal power supply. The regulation 
will be worsened as a result, but the hum reduction 
provided makes the arrangement particularly advanta- 
geous if the power pack is to be used as a bias supply. 

In this connection, if full -wave rectification is to be 
used, then the resonant frequency will be 100 c.p.s. 

and consequently fo = 
27tCR 

=100. Thus, if C is 

in ,uF and R in k.12 then the product cg =1.6. 
The best practical values to produce this product are 
C= 0.5µF, and R =3.3 k. giving a resonant frequency 
of 96.5 c.p.s. The attenuation at 100 c.p.s. is still, never- 
theless, 35 dBs, despite the use of inexact values. 

For half -wave rectification CR =3.2 and suitable 
values, once again compromising, are C =1 pF, 
and R =3.3 k. It must be remembered that, in each 
case, the vertical arms of the " T " consist of two 
resistors of value R in parallel, and two condensers, 
value C, in parallel. 

A second frequently used application of the network 
is in tone control and compensation networks. The 

treble response of the recording characteristic of tape 
can be improved in the playback amplifier by the type 
of circuit shown in Fig. 5(a). Assuming the resonant 
frequency needs to be 6 kc /s, then CR = 0.0265, - 
and the improved characteristic is shown in Fig. 5(b), 
This circuit again subtracts two characteristics to 
give a boost rather than a cut at the resonant fre- 
quency and the similarity between the equaliser and 
that of the oscillator shows the circuit's versatility 
and should give the enthusiast a very adaptable unit 
for testing and improving his tape recorder while it 
is in the process of construction. 

The twin -T network is by no means the best sort of 
equaliser to use for this purpose and its one major 
disadvantage is that the resonant frequency cannot 
easily be made variable. Furthermore, the steepness 
of the " cut " or " boost " is not very great and 
should a steep characteristic be required then a 
similar 'circuit using an inductance and known as the 
bridged -T circuit is more applicable. 

For the oscillator we have considered, however, it 
is not necessary to vary the frequency and since the 
circuit avoids the use o f inductances and gives a very 
pure waveform then the twin -T network is ideally 
suitable. 

The Oscillator 
The circuit of Fig. 4 provides a very pure sinewave 

at the' right-hand anode when the feedback control 
(the 50 k. potentiometer) is adjusted so that oscillation 
just commences. As it stands, however, the stage 
would be incapable of delivering the necessary power 
to an erase head and must therefore be followed by a 
power amplifier. 

It would be a simple matter to connect, say, a 6V6 
output tetrode to follow the oscillator circuit shown 
in Fig. 4, and this can in fact be done. The grid of 
the tetrode should be coupled via a 0.01 uF con- 
denser and a 0.5 MD potentiometer, the slide of the 
latter forming the take -off point for the grid. This 
control is included to attenuate the 100 volts peak - 
to -peak output produced at the right -hand anode of 
the oscillator, approximately 25 volts drive being 
required for the 6V6. 

The output is taken from the anode of the 6V6 via 
a suitable coupling transformer, the ratio of which 
will be determined by the impedance of the erase 
head which should be tuned by means of a suitable 
coupling condenser. This series tuning permits the 
maximum amount of current to flow in the erase head, 
and since the demagnetising field produced by this 
head is proportional to the current flowing through it, 
tuning ensures efficient erasure. 

The one drawback with this circuit is that distor- 
tion occurring in the power amplifier is not corrected, 
and a good waveshape would only result when the 

20 

/s 

t /0 

SIEBEN. 

'500 C. /kc. 2 3 4 S 6 7 O /O/cc. IS ZO 

Frequency - > 
Fig. 5(b). Measured response of equaliser. 
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0.5 MD potentiometer was set near its anti -clockwise 
end (i.e., near minimum drive). 

To- overcome this, the circuit of Fig. 6 was finally 
developed. The basic circuit of Fig. 4 is still used, 
but here the output stage is included in the feedback 
chain. A connection is made to the anode of the 
6V6 output tetrode and positive feedback applied 
through the 330 k. resistor and 25 k. variable control 
to one grid, whilst negative feedback is applied 

the oscillator should be housed in a screened com- 
partment and the output leads kept well away from 
the grids of high -gain stages. 

The twin -T network should be wired together as 
neatly as possible, occupying a minimum of space 
and the input connections kept clear of the output. 
Any stray capacities across the circuit render the 
network less effective as a bridge. 

The connection for bias for the recording head can 
either be made to the anode 
of the power amplifier or to 
the " free " anode of the 
ECC91. In either case a 
resistor of between 50 k. and 
150 k. should be connected in 
series with the head to limit 
the bias current, which can be 
adjusted if the series resistor 
is a potentiometer. 

One final note concerns the 
setting up. When the valve 
heaters have warmed up, 
switch on the H.T. (which can 
be in excess of the 300 volts 
sown on the diagrams) and, 
with a pilot light or low 
wattage torch bulb connected 
across the secondary of the 
transformer, slowly rotate the 
25 k; positive feedback con- 
trol until the lamp just begins 
to glow. This gives an 
indication of the commence- 
ment of oscillation of the 
circuit in the absence of a 

more reliable measuring instrument, and for the best 
waveshape this lower limit should be adhered to. 

Fig. 6. -The complete oscillator. 

through the twin -T network to the other grid of the 
double -triode amplifier. With this arrangement any 
harmonics that are present are fed back through 
the twin -T network and therefore suppressed, provid- 
ing a pure output waveform. 

Construction and Setting Up 
The oscillator can be constructed as a self- contained 

unit and if miniature valves are used, it can be very 
compact. The double -triode recommended is the 
ECC91 or 6J6, which can be purchased gpite cheaply 
on the surplus market. It is also known in the CV' 
series as the CV858, and has a B7G base. The 6V6 
beam tetrode can also be obtained on the surplus 
market, this of course being a valve with an octal 
base. As an alternative to the 6V6 a miniature 
equivalent, the 6BW6, can be used. This is an all - 
glass valve on a B9A base and the pin connections for 
this and the ECC91 are given. 

The construction of the output coil will depend 
entirely on the type of head with which it is to be 
used. It is preferable to wind the coil on a former 
with an iron dust core ; the coil used with the above 
circuit was wound on a Mullard Ferroxcube core, 
the whole transformer thus being enclosed in a neat 
pot construction. 

In this case the primary consisted of 400 turns of 
36 s.w.g. enamelled copper wire, pile wound, and 
the secondary of 36 turns of 30 s.w.g. enamelled 
copper. 

So far as the layout of the circuit is concerned no 
special precautions need be taken. To prevent 
pick -up in the other circuitry, should the oscillator 
be built as an integral part of a tape recorder amplifier, 

H 4 H 

ECC9/ 697G) 6BW6 (B9A) 

Fig. 7. Base connections. 

Test runs can then be conducted on the tape 
recorder to set the optimum bias level and adjust the 
power output for satisfactory erasure. 

THE 

SUPERHET MANUAL 
5th Impression 

By F . J . CAMM 7 6, by post 7 10 

From 

GEORGE NEWNES, LTD., Tower House, 
Southampton Street, Strand, W.C.Z. 
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October, 1955 PRACTICAL WIRELESS 627 

-Cheat Britain's Valve 
Order C.O.D. or remit with order 

BRIMAR 6BW7 23/3 25Z4G 13111 
and 6C4 19 /11 35A5 17/3 
FERRANTI 606 20/7 35L6GT 17 /8 

1315 10/6 6D6 20/7135W4 13/11 
DAF96 17/3 6CD6G 29/10,3523 3523 13/11 
DF96 15/3 BCHS 0/6'35Z4GT 
DK91 17/3 6F6G 17/3 13/11 
DK96 17/3 6F7 23/11 42 21/8 
DL94 15/3 6G6G 17/3 43 21/3 
DL96 15/3 6H6GT 12/- 50A5 17/3 
EABC80 17/3 6J5GT 13/3 5005 20/7 

ECC84 123/3 6J7GT 17/3 29/10 
ECF82 24/7 6K6GT 17/3 50L6GT 17/3 
ECH42 21/3 6K7 17/3 75 21/11 
ECL80 24/7 6K7G 17/3 77 20/7 
EF41 17/3 6K7GT 17/3 78 20/7 
EF42 23/3 6K8G 2113 80 - 13/11 
EF80 23/3 6K8GT 21/3 WS 13/11 
EL41 17/3 6L6G 23/3 *83 15/- 

EL84 17/3 6Q7GT 15/11 1629 17/3 
EL820 23/3 6R7G 15/11 
EM71 2313 6SA7 21/3 COSSOR 
EZ40 13/11 6SC7GT 23/3 and 
EZ80 13/11 63K7 17/3 EMITRON 

0A2 17/8 6SL7GT 23/3 DDL4 12/- 
OZ4 16/7 6SN7GT 23/3 DDT 21/11 
PCC84 23/3 6SQ7GT MP /Pen (7) 
PCC85 2313 15/11 21/3 
PCF82 24/7 6U4GT 19/11 MVS /Pen 
PL81 23/3 6U5/6G5 17/3 (5/7) 20/7 
PY83 19/11 6U50 17/3 MVS /Pen B 
PZ30 19/11 6Ú7G 17/3 20/7 
R2 13/11 6V6G 1713 OMI 13/11 
R3 13/11 6V6GT 17/3 0M4 15/11 
R10 33/2 6X5G 13 /11 OMS 1713 
RH 28/6 6X5GT 13/11 OM10 21/3 
R16 2818 7A2(5/7)21/3 PT10 21/3 
*R17 1716 7A3- 21/3 PT41 2113 
R19 28/8 7B6 15/11 SDS 12/- 
R52 13/11 787 17/3 SD61 12/- 
UBC41.15 /11.7C5 17/3 SÚ25 28/6 
UCH42 21/3 706 15/11 SÚ2150 26/6 
ÚF41 17/3 7133 21/3 SU2150A 
UL41 17/3 7136 21/3 26/6 
131741 13/11 7133 .21/3 1A7GT 19/11 
*VR75/30 7139 17/3 1C5GT 1513 

17/6 7117 17/3 2P 19/11 
*VR105/3) 7117 15/11 4TSA 26/6 

17/6 7Q7 17/3 6AB8 24/7 
*VR150 /30 7117 139 //11 6AJ8 21/3 

1A5GT 15/3 714 13/11 6ÁQ8 23/3 
1AC6 17/3 7Z4 13/11 687 16/7 
1D5 13/11 8132 20/7 68Q5 17/3 
1D6 13/11 8D3 23/3 6BX6 23/3 
1L4 15/3 9ßW6 26/6 6BY7 23/3 
1LA6 17/3 9D2 20/7 *6F33 17/6 
1LD5 17/3 91)6 17/3 676 33/2 
1LN5 15/3 10131 12 /- 6SG7 18/11 
1R5 17/3 11D3 21111 63117 13/11 
1S4 15/3 11135 21/11 6SL7GT 23/3 
1S5 17/3 12A6 17/3 6SN7GT 23/3 
1T4 15 /3 12A118 21/3 6SS7 13/11 
1175 17/8 12AT8 15/11 6V4 13/11 
2A3 19/11 12AT7 -23/3 7AN7 23/3 
3A4 19/11 12AÚ6 23/3 8M 24/7 
3136 15/3 12AU7 23/3 12SG7 17/3 
3Q5GT 15/3 120X7 23/3 128K7 17/3 
3S4 15/3 1213A6 17/3 13SPA 20/7 
3V4 15/3 128E6 21/3 16A5 17/3 
4131 13/3 1213117 23/3 1723 19/11 
51J4G 19 /11 12080T 19Y3 13/11 
5V4G 13/11 19/11 21A6 23/3 
5Y3GT 13/11 12J5GT 13/3 27SÚ 19/11 
523 19/11 12J7GT 17/3 35A5 17/3 
5114G 13/11 12K7GT 17/3 3523 13/11 
6A7 23/11 12118 23/3 40SUA 13/11 
6A8G 2113 12K8GT 2113 41MTSM /CL 
6A8GT 21/8 12Q7GT 26/6 
6AC7 23/3 15/11 4111X1' 12/7 
6AG5 23/3 12SL7GT 41STH 23/11 
BAGBG 17/3 23/3 42MPT 23/3 
6AL5 12/- 126117 15/11 42SPT 19/11 
6AM5 17/3 12Ú5G 17/3 43IÚ 13/11 
6AM6 23/3 *13D1 17/6 451U 19/11 
6AQ5 17/3 14117 17/3 521113 13/11 
6AT6 15/11 14117 19/11 53KU 19/11 
6AÚ6 23/3 1487 21/3 541112 19111 
684G 19!1115A2 23/11 61ST 2313 
688 19 /11 15131 23111 61SPT 23/3 
688GT 19/11 151)2 23111 62BT 33/2 
68A6 17/3 18 21/3 62DDT 15/11 
6BE6 21/3 19AQ5 17/3 62TH 21/3 
6BG6G 23/3 19BG6G 23/3 62VP 17/3 
68116 17/3 20132 23/11 63ME 17/3 
6BJ6 17/3 21A6 23/3 6554E 17/3 
6817 23/3 25A6G 17/3 661C17 13/11 
6BW6 17/3, 25L6GT 17/3 67PT 17/3 

Also ask for Types not listed 

Great Britain's Valve 

141TH 21/3 
1428T 17/3 
171DDP 

33/g/$ 

185BTA3,312 
202DDT 

202STH21/11 
23/11 

202VP 20/7 
PHBA 20/7 

210DDT 151 
210HF 12.- 
210LF 12/- 
210PG 23/3 
210SPT (7) 

19'3 
210VPA (7) 

210VPT (7)913 
19/3 

215P 8l- 
215SG 19/3 
2200T 19/3 
220PA 8/- 
220TH 23/3 
225DU 26/6 

AA 
23/1 

23111 
311SU 13/11 
332Pen 17/3 
402PenA 2133 
405BU 26/6 
451PT 17/3 
506BU 13/11. 

MARCON I - 
OSRAM 

B36 23/3 
B65 23/3 
13152 23/3 
13303 23/3 
B329 23/3 
B339 23/3 
1341 12/- 
1342 13/3 
D43 17/3 
D77 121- 
D152 121- 

DA30 37/8 
DH63M/C 

15/11 
DH76 15'11 
DH77 15/11 
DH81' 23/3 
DH101 28/8 
D11107 15/11 
D11142 15/11 
DH149 15/11 
1)11150 15/11 
DK92 17/3 
DL63 15/11 
DL145 15111 
DN41 23/3 
DN143 21/3 
EABC80 17/3 
ECC82 23/3 
ECC85 2313 
ECH81 21/3 
EF85 23/3 
EL84 17/3 
EM34 17/3 
EM80 17/3 
EZ80 13/11 
1130M 26/6 
HD14 1513 
HD24M 15/3 
HL2 12/- 
HN309 24/7 
KT2 1913 
KT24 17/3 
KT33C 21/3 
11T36 23/3 
KT41 21/3 
KT44 23/3 
KT55 33/2 
KT61 17/3 
KT63 17/3 
KT66 23/3 
KT71 17/3 
KT74 13/11 

KT76 17/3 U107 13/11 
KT81 23/3 13142 13/11 
KT101 33/2 13143 18/11 
KTW63 17/3 U145 13/11 
103741 23/3 U147 13/11 
KTZ63 17/3 13149 13/11 
L63 13/3 13150 13111 
L77 13/3 U152 16/7 
LN152 24/7 U153 19/11 
LN309 24/7 18/7 
LZ319 24/7 U319 13111 
MH4M 13/3 U329 26/8 
311141 13/3 U709 16/7 
MHD4M VMS4B 20/7 

21/11 W17 15/3 
MKT4(5l7) W21 (7) 19/3 

21/3 W42M 20/7 
ML4 13/3 W61M1CL 
MS4BM/CL 17/3 

20/7 W76 17/3 
MSP41(5) W77 17/3 

MU14 13/11 W1Ó 1M 17/3_ 
MX40M/CL W107 17/3 

N14 
23/11 

W1433 17/3 
N17 15/3 W145 17/3 
N18 15/8 W147 17/3 
N19 15/3 W148 1713 

N43 25/- W149 17/ 
N77 17/3 W150 17/3 
N78 17/3 W727/6BA6 
N108 17/3 17/3 
N142 1713 WD142 18/7 
N144 17/3 WD70919111 

BRITISH, 
AMERICAN 

BATTERY, 
A.C. 
and 

UNIVERSAL 

TYPES. 

N195 17 3 X14 19/11 
N147 17 3 X17 17/3 
8148 17 3 X18 17/3 
N153 23 3 X22M, /C 23/3 
N309 23.3 X24M 23/3 
N329 17'3 X41M 23/11 
8339 233 X61M 21/3 
N709 17 3 X63 21/3 
N727 /6AQ5 X65 21/3 

17 3 176M 21/3 
PCC84 23 3 X78 21/3 
PCF80 24 7 X79 21/3 
PCL88 24 7 X81M 29/10 
PX4 19311 X101M 33/2 
P3125 46 5', X109 21/3 

ÚQ10 
21/111X142 

X143 21/3 
U14 13/11 X145 3 113 
U16 26 /6. X147 21/3 
1317 19/11 X148 21/3 
1318/20 19/11 X150 21/3 
*1319 30 /- X727 /6ßE8 
U31 13/11 21/3 
U33 26/6 Y61 17/3 
U35 26/6 Y62 17/3 
1737 0/6 Z14 15/3 
1350 13/11 722M 19/3 
U52 19/11 Z63 17/3 
1354 19/11 Z66 29/10 
U70 13/11 Z77 23/3 
1376 13/11 1142 23/3 
1378 13/11 Z145 23/3 
U81 21/11 Z150 23/3 
1182 19 /11 2152 23/3 
1784 19/111309 28/8 
U101 21/11 Z319 48 /5 

RADIO BUCES 
246.HIGH ST. HARIES000 NNit) 

Mail -Order House - 
Postage and packing 9d. 

12135 13/113 DL96 15/3 018(790 15/11 
13136 13111 I DM70 10/- 11F93 1713 

Z359 28/6 U137 13111 D026 33/2 HK90 21:3. 
Z719 2313 UU8 19/11 1)030 25/- 11L13 13/3 
Z729 23/3 131/9 13/11 DW4/350 HL13C 13/3 
Z759 26/6 *V503 20/- 13/11 10132 20/7 
ZD17 17/3 VP23 15/3 DW4/500 HVR2 2818 
ZD152 19/11 VP41 20/7 13/11 HY90 13/11 
61316 . 17/3 VP133 20/7 EA50 10/- TW4350 ' 

12AT3 15111 VP210 19/3 EABC80 17/3 13/11 
35W4 13/11 VP1322 20/7 EAC91 33/2 IW41500 
*101 8/6 1C1 17/3 EAF42 18/7 

- 
13/11 

*161 8/8 1C2 17/3 EB34 12/- 118132 15/3. 
*202 8/6 1332 15/3 E1341 12/- 11F35. 15/3 
*303 8/6 1F3 15/3 ESSI 12/- KK32 19.11 
*301 8/6 1F]D9 . 17/3 EBC33 15/11 KL35 153 
*305 8/6 

1PP11 
p 

1 15/3 EBC90 15/11 *LSD3 
21 

Ó1 
MA//Z1 DA 6C9 21/3 EBF80 19/11 PenA4 21 3 

ÁCIiIL DD 
3 

61311 10/3 EBL21 21/a Pen4DD 
23 3 

3 
21/11 6D2 12/- EBL31 21/3 Pen4VA/5 7 I 

AC/P4 23/3 6D3 19/11 E0731 13/3 213 
AC/Pen (5/7) 6F1 23/3 EC52 19/11 PCC84 23 3 

AC/SG 
21/3 

6F12 
17/3 

EC921 
15/11 

PCL83 24.7 
AC/TH1 6F13 23'3 ECC32 23/3 PL33 17/3 

23/11 6114 23/3 ECC34 23/3 PL38M1CL 
ACiTP 23/11 6F15 17/3 ECC35 23/3 28/8 
AC/VP1 (5/7) 61125 13/11 ECC40 23/3 PL81 23/3 

20/7 6L1 ECC81 
C 

.PL82 17/3 
AC. V PS 20/7 6L38 15111 

23/3 
ECBZ 2313 

23/3 
PL83 23.3 

AC2, Pen 66LLD319 15281/13 ECC83 23/3 PL820 23;3 

AC21PenDD 6LD20 15/11 EC3191- 33/2 PM2B 16/7 
23/3 6M1 17/3 ECL80 .24/7 PM2HLM 

AC4Pen 6P1 17/3 ECH3 23/11 12/- 

AC.i:Pen0/3 61 17/3 ECH35 
p2$1/3 

PM22A(519/3 

AC5/PenDD 10C1 
23/3 

3 ÉCH81 21/3 
PM24A 

2510 
23/3 1002 21/3 EE50 3312 PM24M 21/3 

Dl 10/- 1OF1 23/3 EF9 20/7 PM202 153 
DD41 12/- 10F3 23/3 EF22 17/3 PY31 13.11 
DLS10 17/8 lOF9 1713 EF36 17/3 PY80 18 7 
HL23 12/- 101.133 1511 EF37A 23/3 PY81 19.11 
HL23DD 1OLD11 EF39 1713 PY82 13.11 

15/3 15, EF40 23/3 PZ30 19:11 
HL41 13/3 10P13 17/3 EF41 17/3 *RG1/240A 
HL41DD 10P14 17/3 EF42 

23/3 
30'- 

HL42DD5I11 ZjF2 
12/- 

/3 EF55 23/3 SP13517) 0. 7 
15/11 20L1 23/3 EF80 23/3 SP130 20-: 

HL133DD 20P1 23/3 EF85 23/3 TDD2A 15.3 
15111 2033 17/3 EF86 23/3 TDD4 21 11 

54E41 17/3 20P4 23/3 EF89 17/3 TH21C 2912 
ME91 17/3 20P5 17/3 EF91 23/3 TJABC80 
P41 1313 30C1 24/7 EF92 17/3 17;3 
P61 13/8 30L1 23/3 EF93 17/3 1334142 18/7 
PP3/250 EF95 33/2 11B41 12/- 

19!Il PRD,iP3 F.K2 23/11 UBC41 15/11 
Pen 25 19/11 EK32 23/11 UBF80 19/11 
Pen 44 2313 Cl 1Q/8 E1i90 21/3 UBL24 21/3 
Pen 45 21/3 *C1C 12/8 EL2 2118 UC92 13/3 
Pen 45DD CY1C 1311 *EL31 25/- UCC84 23/3 

21/3 PZ30 19/11 Fi32 17/3 UCC85 23/3 
Pen 46 23/3 . 01- EL33 17/3 UCF80 2417 

Pen 1713 *330 EL37 
23/3 UCH 21 21/3 

Pen 453DD *367 411- EL38 26/6 UCH81 21/3 
Pen DD48 *1928 1516- ÉIÁ12 17/3 U142 23/3 

26/8 EL50 26/6 UF85 23/3 
QP25 11 MUL- EI.81 2313 173 
QP230 21 

21 
I1 LARD EL84 17/3 ÚL44 

UL41 
28/8 

SP41 22 3 AC044 19/11 EL85 17/3 URIC 13%11 
SP42 23 3 AZ1 13/11 EL90 17/3 UYIN 13'11 
SP61 23.3 AZ31 13/11 EL91 17/3 UY41 1311 
SP181 13 11 CBL1 23/3 EL820 23/3 VP2B 19/3 
SP210 193 CCH35 21/3 EM4 17/3 VP4B 20/7 
T41 173 CL4 21/3 EM34 17/3 1LD5 17/3 
TH41 213 CL33 17/3 EM80 17/3 1850 15/3 
TH232123/11 CY1 13/11 *EN32 30/- *2D21EN91 
TP23 23/3 CY31 13/11 EY86 26/6 15'- 
TP2620 2618 DAF91 17/3 EY91 13/11 5Y3G 13.11 
U22 26/6 DAF96 17/3 EZ35 13111 5Z4GT 131.1 
1324 28/8 DCC90 33/2 EZ40 13/11 8AB7 13'11 
U25 26/6 *DF70 15/- EZ41 13/11 6C5GT 133 
U201 13/11 DF91 15/3 EZ80 13/11 12H6 10/- 
13251 26/6 DF92 15/3 EZ90 13/11 12SC7 19/11 
13281 13/11 DF96 15/3 FC2 23/3 12SN7GT 
U282 18/7 DK40 21/3 FC2A 23/3 23/3 
13301 19/11 DK91 17/3 FC4 23/11 25Z6GT 

Ú401 13/11 DK96 17/3 FC13C E03!/11 35Z5GT 
3/11 

U801 23/3 DL33 15/3 FW4/800 13/11 
U4020 13/11 *DL71 15/- 19/11 *85A1 30/- 

*DL72 15/- GZ30 13/11 *35A2 22/6 
DL92 15/3 GZ32 19/11 *9001 11/8 
DL94 15/3 GZ33 19/11 164V 18/7 

VALVES And 1000's at Surplus Prices 

Mail -Order House 

www.americanradiohistory.com

www.americanradiohistory.com


628' PRACTICAL WIRELESS October, 1955 

BT. 
aid 

`RD COAX 1'11927 

Bath types 7:1. approx. 51n. ilia. (ro 
COAX PITTINOB- .olderlev :' pang. 1 
118: outlet boo. 411 ; coupler (do ;1.. ì 

Lino vo n saur, joins 2 lengths pe, v . , , , . 1 3. 

SPECIAL OFFER 
5K., 100K.. 500K. POTENTIOMETERS. 

e each of above value. for aull 49. All 
xith approx.. S;n. rpindle. 

MICA CONDENSERS 
50, 7 200, 400, 000, 2,000. n.000 1001 
doz. Bargain assortment of micas. :,° ío11" 8 9. 

VALVES - BEST AND CHEAPEST 
A- maker' camons, 13- 1 "unae,l and based. 
Type A B 1y-pe A R IType A It 
U611 816 - 16Q7t0T 8 - 7311113:;4 - 2 
6134t'í' 319 - I06H7 5'6 - l:l ":I - 3 8 
617 - 8,8.11067 5 9 - EC1 :1.1 - 12 9 
41K6G'l' Si- - e1'11. -- 89 K'1X1 :: - -. 6 
61(7 516 - 1.010 - 29 Itk:u 23 -- 
187G 49 - sn - 76 Tuai 3 - -- 

VALVES FOR "ECONOMICAL AMPLIFIER.'' 
T. o It 6: :4s, with holder., 5 6. 
VALVEHOLDEES (AIIPHENOLI. Octal. (U.S.A. 
or Briii'hl, B711. 9d.: BOA, 11,B, I3:,,4, 1 -. 
PLUGS FOR VALVEHOLDERS. --B7G and BOA 
(very' neat,, 1'9. Internalio,al Octal 13-pc. 2'a. 
CRAMPED FOR SPACE P Why not n our tin, 
5110 r. Silvered Ceramic Coadeaeere lolls rmlea,P 
They take aptes room lhan resistor and aiir ,-, 
n quality loir. Values: 4.7, 7.1. 10. 15. ! _- 27. 
... 30. 47, 110, -1 Inc, tao. 200, 27 47o, 
1.000, 2,090 3,0411, 1,0110 pf., 9d,. 8 - doz. 
MIDGET TUBULARS, .04, .01 wrd.. 3.8 doz. 
6 RFD., 2,000 V. teat, 88 post extra lot. 2f Ib.). 

RESISTORS.-AIT value. of I.Á11 type T (1 
loading) el type R (1 it. I,..nlin_, in A.A. prices 
82. and Od., respectively. 
SCREWED BRASS ROD. -Amaeiugl) :nl for 
all kinds of jobs, Jft. length., 411A. 1Od.: 1:0. 8d. 
VALVE EXTRACTOR AND PIN STRAIGHTENER 
for B711 and B9A val rcz, 26. 
SMALL 4 -WAY PLUGS AND SOCKETS. 10d. paid, 

ORDERS 1'ND17It cl POST LA I it 4. 

REED & FORD 
22, Burnley Road, Ainsdale, Southport 

YOU 
can become 
a First Class 

RADIO 
ENGINEER 

We can train you to earn good 
money in your spare -time, start a 
radio business of your own or 
qualify for well -paid employment. 
Our Home -Study Courses in Radio. 
Television and Mathematics are 
up-to-date and easy to understand. 
The fees are very reasonable and 
can be paid by instalments. 

TIC RADIO COLLEGE 
ESTABLISHED IN 1933 

Send for free details, which will be 
sent in plain sealed package. Simply 
write your name and address inside 
the flop of an unsealegl envelope 
(postage ltd.) or on a postcard 
(postage 2d.) and address it to the 
Principal 

R. HEATH BRADLEY, 
DUART HOUSE, ASHLEY ROAD, 

THE VALVE SPECIALISTS I 

Bentley Acoustic Corp. [td. 
38, CHALCOT ROAD, N.W.1. 

PRlmrose 9090 
let grade goods only. No seconds or reieele. 

1%. 6f-167.4,8S 816 ACTS 8:- KBC;. 2 8'6 
1 c 81-7A7 86 ACVYI(7) 1ü135 9/- 

I u 1011 7.077 11,'- 1010 6R92 1018 
I ul 8/6 7117 716 API 7/8 KL35 9/- 
11:7 816 7071 8) AR1'3lA)5¡- KT2 
IV, 818 7('/l 81- AT 8/- ST44 7/- 
I I. I 61- 71'3 0/- A231 10,6 KTW61 77- 
11.1,: 6/6 7117 7/6 B.,09 9/- RTWG2 
I I.2., 8f- 7117 81- 13::1(1 11/- KTZ41 6'8 l'fI 7/- 7117 8'e B1,63 7/6 KTZC:: Bi6 
t(20 41- 717 8/6 C6305 8¡6 L1.0132 10:- 
2021 8/8 BAS 111- G602:1 8/8 LP2 4:6 
212 4/6 813 231 G1(523 6/e 2114 SB 
7A4 7/6 803 6/6 ('Y31 1131614 6 6 
3110 816 1002 1016 D77 6/- MI L^ 8¡5 
3Q a 9/610141 4/6 DApO 816 N77 7 8 

7/- 101"l 16'- U1191 v78 111 
r,1 4 6/-181,11^ 91- DFh1 ^'- OCT. 91_ 

5l"4 1.0/- 10P1;: 10/- DPIe2 6, 81 
7/612Aí'. 6/6 D1177 8'- ONO 7'6 

244 8f6 12A8(:'í 15;- D69r' 7'. lYx'St 11'- 
1:1I: 1018 12A117 1216 DK:,,: g8 PCPSO ll'- 
1;4117 f- 12A115 11'- 111,2 15'- M'7,57. 12i8 
64BF. 19'- 12A1'7 8í- 101 .7.7 - Yen 22 66 
14('7 8/8 12A1'7 9/- I,I:.,:: 7 6 Pen 46 7.- 
6401:i 6/6l'lAX7 9/- I,01 - - PoOa?:t 15- 
1A(:7 12/8 1213111 6/8 121,2 I ' 30 6 l'en 1::10 8'- 
01K1 7/S 12BR 12/8 1:1.14- 2 J I'1Fl 30'- 
0.11.5 5/- 121:1 30'- 11:L1 2- ll,*., 9;6 
OAMO 8/6121/6 3/-1:A71: 98 P1,0:. 11 6 
OAQ.1 8/6 12.115 8/- B41"9I 9'- PMI9 4- 
OATO 8/- 1268 8/6 E13::4 ° - Pí112)1 86 
664 6/- 128A7 8,%11 151141 11 - .6 68 
nRAír 7/6 128('7 7/6 EBOI 8- l'1'^> 7 8 
0138(; 4/- 12507 616 1:111':; 12 PS , 9.6 
riBBM 4161'L8.17 8,-1:BI..., 7 8 1'1 I 10- 
18150 6/6 1201:7 8'-1111('1I 10-'l'1..'! 7'8 
611.16 6/81_'A(17 81 I 17 8 1'1. 10- 
01167 9'-128x7 7i6'fa -QPCI "'8 

*ARMO 7¡O 14P.7 10'8 t:1'91 -'-Itl-]"B 12'8 
08117 10/- 1615 9 6 151c"2 6."81QP3J 8:8 
6BX6 10/6 17Z3 10, - lacr'; 10'6'Qeacr'1n 
(414 7(6 79R1 10,'- YAY,... 8'61 10:6 
6l'r, 6/6191'3 836 rur1;1 616'Qe1:,r I: 
rd'S 81- 2o1't 88 
01'01 10/- 201,1 101- 
01'1IÙ 8/8 
61e1 8/6 
0P1. 15/- 
6rc(, 7/8 

P10M 
8/- 

PI2 e/6 
11'13 12/8 
11'17 9/6 
0,172 8/- 
cP::3 9/6 
61:6 616 
61I1G 2/6 
01IOM 316 
I:T 0 5/- 
1da 7/6 5011 8¡6 111,35 12'-'1-7v ^'8 
0,17G 51-BIST 12;11E1'7a 1081-^_..I 138 
0.f7G'í 5/6 t1aPT 18/- EF(0 10 - 1-:;2:, 10'8 
061 71- GZlrrrí' 16/- 1:Pr;1 10;- rltr.11. 9- 
r,1(7(: 5/- SITIO l0i- Et,9t 8'6 1"('iit^ 9 6 
G1(71r1' 516 0211- 9/- 1(L3 ]b - l'l'Ba1 12'6 
01(7l1 6/- 72 4r18 1:T:'^- 6:6 ("1"41. 8 8 
1J6A41 Sf-75 8j8151.41 10 6 1141 98 
aKBGT 8/6 76 71- 1:1 1 11'- l'l-9 9 - 
01,7 77/8 77 8/- D:hy1 BB 1-í'J1 9'- 
r,1.1)3 16/- 70 8/6 11M°4 10'- 1 Ls492A 23 
0]71: 716 80 8'6 EM S9 10 - 1-O "n 8,- 
0N-M 6f (" 8'81"1+4' 15 1"HItC108 

2101.1' $,= 15Fs0 

ALFRED PADGETT 
40, MEADOW LANE, LEEDS 11 

13 Valve Receiver-Trans. Mark I. ZCI. 
Complete with 12 volt power paolt and valv-eo 
6V6 (2). 6Q7 (1), GK5 (2), 6K8 (1). 6U7 (7). 35 -150 
meters. Bargain Price £5 5 -, carriage 10. -. 
Bench tested, 12`6 extra. 
TX1154. Less valves, but complete with 
meters. Condition fair. 10 -. Carriage 10, -. 
Navy- Set M381. 4 valve battery set. less 
valves, 100 kc 's -6,801 ke 's in 5 Bands includ- 
ing trawler band. Give -away price, 30 -. 
carriage 10. -. 
Radio Valves with a 90 days' guarantee. 
post 9d. per valve. Doz. lots less 5 °. post free 
6VGGT 6/6 6S1.7 0'8 CV6 L- 
6K7G 4'- 6J5 3'8 MS Pen 
6K7M 51- 6X5 5'6 7 -pins 2,6 
SKOG 7'6 1 

232 2.6 VR137 1/3 
0116G 13 ' V11111 1 6 12SH7M 2/8 
6R61í 1'9 954 1'3 12SJ7M 218 
6036 316 955 2B 12106M 113 
0SN7 8.'6 9001 1- VR150 30 5/6 
RR AND \7i«'. 3BP1Tube. 'omplete with 
base and screening case. Just the Job for a 
scope or bedside 'I , 15 -. insurance and 
pueking 
Small 24 volt Á.G7).('. 1101 or. 1.100 rev. 
P.M. Good torque on G volt , 3 8. post 1 /0, 
Mixed Radin Panels. Hundreds sold in 
the past. 4'5 doz. Post free. 
New Metal Reel Mims. Small in size, 12 
months' guarantee. 250 volts at 100 Mills. 
8'8. post 1:3. 
Toggle Sss itches. Bakelite, Bd. Metal 
with hum. dolly C.H. 1, -, post 6d. Doz. lots 
post free. 
Miniature Pre -set Pots. 1 Meg.. 1 Meg. 
and 100 k.. 91. cash, post Gd. Doz. lots post 
free. 
82.1 Tube Unit. Complete. with VR97 tube, 
but less valves. 19'6. carriage 10' -. 
Small Panel. With 31 Meg. wire resistors. 
Plus or minus. 1 ̂ . bobbin wound. If you are 
building a meter, it's a must. 3'6. post 9d. 
Handy Box of Mixed B.A. Nuts and Rolls. 
etc. Qtr. lb. weight, 1' -, post 9d. 

ECC(1 9'-I .. 10'8 
E(r'Sn 108iQ1-0I7 98 - - - 

20PJ1 11/61(1r(3 185NG:11 
B1- LYONS RADIO 2oßi 11,1- 1(l'('!)I 7i8ND0 7'8 

2510 8(e 1A1R3 17/11:614,7) 8'6 
2.1.6 8/6 EGH.",.: ll/8 81'41 3.8 
3i1 7/5 1:t'R42 10i_ 6r61 2:8 
:t01,1 12.'6 El'R5i 10'- TDI12A 116 
351A 8'- i.rl.w 10.'- TH::: 10'- 
3.7Z4 8¡8 Erns 4;8 T1M2 8i6 
3525 8 8 151-3 , .1 10 6 no 12,- 
42 Si'- LOU 6.'e U17 7;8 
43 8/5 El'41 9:- n9 9t6 
4,iy,5 12 6 EF56(41 8'- r2.1 12'- 
ra0(t, 1d/- ES:10lB) 5'- 1-:,0 7,6 
50h0 8/. EPat 5'. 174. 8"_ 

LTD. 
3, QOLDHAWK ROAD, Dept. M.P., 

SHEPHERDS BUSH, LONDON, W.12. 
Telephone : SHEpherds Bush 1729 

AMPLIFIER I NIT TYPE A1388. -A 
two -stage battery audio amplifier which 
can be used without modification ni a 
microphone or pick -up amplifier. Valve= 
are VR21 (Triode) and VR35 (Q.P. Pentode s. 

Operates from 2 v. L.T., 90 to 120 v. H.T. and 
9 v. G.B. In neat metal case. 7 a 5 o 41n. 
Supplied in transit case. New condition. 
Connection details provided. PRICE 12 8. 
postage 2. G. 

SPE('IAL, VALVE OFFER. FOR 'FOILS 
MONTH. ONLY. -All tested and guaran- 

sQ7 8.,6 BLA2 10'11 151-7 1 11 - v Pí1:1' 8, 8 
teed. 5SN7, 7.6 r 12A6, 6 - : 6BG (metal). 

1117 8/_ 0 3 
_ OD3 VRL50, 7 6 ; Mazda 11L1320, 5'- : 

u`;Á7 8 -SGT 301 - l:1'" , 7'8 t "1016 11 8 
BbbA Rectifiers, 12 8 I 6SS7. 7, . Postage 

/ luld 9d. any quantity. 
7407 191- 807 7 8 19411 9'- 11-'23 8.6 
9NG7 6/8 800 '- 1:X11 9l- 1T4I 7 6 SENSITIVE RELAYS.-Operate from less 
OSR7 6/- 81:; 70,- 15/.511 9'- rl'I ::. 10 6 than 1 volt (20 -ohm coil). Two changeovers 
0837 8/- 532 25/- H::o 5 - Vit ., 5 - plus 1 make. 2 amp. silver contacts. 
Ií067 5/- 8604 161- HI:. 3 VTG "1 6.- Rapid action. Approx. 6 ozs. weight. Brand 
001.7 8f -885 10,18 111,1X 7811.42 11 new. Made in U.S.A. Boxed with fixing 
11277 8,'8 951 9/5 111.23 5 6' X111: 7'8 screws, PRICE 5.6, post free. 
liy ?7 7/ -120" 7/8111.231,0 TPly 10 8.6 A11:3IETERS.- Switchboard type. Pro - st .11 í S)7/ - 40'.!4R 6j- 8 8 x ll to 8'8 iecting pattern. 44in. diameter. Moving ,I î 8,8 4032\ 778 Rí.41 , 8 x r s 12 6'6 iron 014 amps. First -grade. New in makers' n1'í(: 7/ -5703 9ß111,I111, I XHU.:, 4'- 
dv"Or.T 7/6 7193 B¡8Í 128 Ssn t.fr 4'- carton. PRICE 12'6. Plus Postage 13. 
1X4 7/6 1002 516',01.1 : :: :0ír 1"0:1 76 BALANCED ARMATURE EARPIECES 
6X2 OS 9003 5'8' 12'8 277 016 (DER No. 2).-A headphone earpiece of 
nVI 15 :- 9006 5 6.11502 0 7 0 X710 10'8 high sensitivity and superior quality suit - 
CRYSTAL DIODES . -0.471. t:E1::l, Ct:16, 111, able for most types of output. Excellent 
011101:, all ^,1- each. for crystal receivers, 4 6 each. High - 

reststanee Earphones (Standard Type,, 
4- each ; 1,0w- resistance Earphone. 
(Standaill Type), 2 - each. Postage, add 0d. 
any quantity. 

All boxed and guaranteed. Post rod. each. Name day 
NEW MILTON, HANTS. ' service. Shop hours 5.30 to 5.39. Nat.. 1 p.m. ll"hy 

ne.!pr ne or wire that mlrnt order for immediate 
despatch ÚO.1'." Complete lint free 9_1.2. 
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Twoo and Three -valve SuperFiets 
EXPERIMENTAL CIRCUITS USING THE MINIMUM NUMBER OF VALVES 

WITH MAXIMUM EFFICIENCY By f. G. Rayer 

(Continued from page 550 September issue) 

IN valves such as those mentioned, two diodes are 
generally available. One is used for detection, 
as shown in Fig. 4, and one for A.V.C., as in 

Fig. 5. 
The degree of A.V.C. action obtained when the 

diode stage follows the frequency changer will be 
small. But when an 1.F..amplifier is used, the action 
will be more effective. As A.V.C. is not found in 
" straight " receivers, and may be unfamiliar, it is 
not used in the earlier circuits shown. Its purpose 
is to reduce the gain of the A.V.C. operated stages 
when the set is tuned to a powerful station, and also 
to counteract " fading " or variations in signal 
strength of a station. 

For " Gram " Use 
When the output stage is the only valve amplifying 

at audio -frequency, the degree of A.F. amplification 
is not great. As a result, the volume from a gramo- 
phone pick -up would be relatively small. With 
such circuits, a pick -up with a high output must be 
used, or volume will be so low that records cannot be 
played successfully. 

These disadvantages may be overcome by using 
two stages of A.F. amplification. A circuit of this 
kind is shown in Fig. 6, the number of valves being 
kept down to three by omitting the I.F. stage. The 
selectivity and sensitivity of süch a circuit is less than 
with the, F.C. /I.F. /Output type of circuit, but much 
more A.F. amplification is available. As Presult, 
it gives quite good results on radio, with plenty of 
volume on gram, with an average pick -up. It lends, 
itself very readily to the subsequent addition of an 

I.F. stage. A valve such as the 6K7 could be used, 
with a S.G. dropper resistor of 50 K., a .1 pF con- 
denser being wired from S.G. to H.T. negative. No 
other components would be required, except the 
valveholder and I.F. transformer. A.V.C. might 
afterwards be used, as explained. 

Power Supplies 
Fig. 4 shows the method of arranging power 

supplies in an A.C. /D.C. tyße receiver. With such 
receivers, all valves must be of the same heater 
current rating, with heaters wired in series. A mains 
dropper is added in series with the heater chain to 
enable the valves to be operated from the mains. 

If the valves are all of the same voltage rating, as 
in Fig. 6, all the heaters are wired in parallel, and 
operated from a transformer secondary of suitable 
voltage -6.3 v. in this instance. This is shown`in 
Fig. 7(a), which also shows how a metal rectifier can 
be used to obtain H.T. With a 250 v. transformer 
secondary, the rectifier should be rated at 250 v. 
60 mA. It is feasible to take the rectifier to one mains 
lead, via a 200 ohm resistor, and to connect the other 
mains lead to point " Y " or H.T. negative. But the 
use of transformer enables the receiver to be isolated 
from the mains, and it is recommended with all A.C. 
equipment, especially when p. pick -up is employed. 
If a transformer with a 250/0/250 v. secondary is to 
hand, it can be used by wiring "0" to H.T. negative, 
and one, 250 v. tag to rectifier negative. (In no 
circumstance should both 250 v. tags be connected 
together for the rectifier connection.) 

Full -wave rectification with a valve is shown at (b) 

Fie. 6. -A three -ru/re circuit with two A.F. stages. 
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in Fig. 7. A suitable valve is the 5Z4G, which requires 
a 5 v. 2 amp. heater winding, in addition to the 
heater winding for the other valves. For a given 
degree of smoothing, hum will be at a lower level 
with such a rectifier, than if a metal rectifier is 
employed. With A.C. /D.C. type circuits, a valve 
rectifier can be used, its heater being wired between 
output valve and dropper. The rectifier cathode is 
taken to the smoothing choke (point " X ") and the 
anode, via a 100 ohm resistor, to one mains lead. 
The other mains lead is taken to point " Y." 

Reflexing 
The circuits shown have not employed any reflex 

arrangement, because of the complication involved. 
There is also some chance of instability with reflex 
circuits, and a good layout is required. If this is 
kept in mind, however, some additional volume may 
be obtained with a given number of valves, and a 
typical reflex circuit is shown in Fig. 8. The frequency - 
changer circuit would be completed exactly as with 
any of the circuits so far described. 

In Fig. 8, the second valve does duty as both I.F. 
and A.F. amplifier. The I.F. signal passes to the 
diode, where it is changed to an audio signal. This 
returns to the valve grid through the first I.F. trans- 
former secondary, and passes to the speaker through 
the second transformer primary, as these windings 
present only a very low impedance to A.F. signals. 
This circuit may be made up in battery or mains type. 
If maximum volume from local stations is required, 
then an output valve is used in the second position. 
Results are not quite as good as would be obtained 
from three valves, primarily due to the losses in 
the filter network which has to be used between diode 
and valve. 

Finally, beginners may have noted that no one 
valve superhet has been shown. This can, however, 
be made up by using the circuit shown in Fig. 1, 
the output stage and associated parts being omitted. 

(b) Heaitiers 

Fig. 7. Power supply circuits 

,_ 
AC. 

Mains 

AC. 
Mains 

Phones should be wired from the diode to H.T. 
negative, and good local- station results are obtainable. 

//g. 8. -A two -valve reflex cire rit. 
The transformer, 500 ohm bias resistor, and 25 /if' 
bias condenser are all omitted, H.T. negative being 
wired to L.T. negative. 

V.H.F. Communications 
ÀN order has been placed with Marconi's Wireless 

-' Telegraph Co., Ltd., by the Gold Coast Posts 
and Telecommunications Department. 

The new contract calls for the supply and installa- 
tion of a twin -path, 24- channel (per path), V.H.F. 
radio communications service from Kumasi to 
Takoradi, via Mpraeso, Koforidua, Mampong 
(Akwapim), Accra, Winneba and Cape Coast. The 
terminal at Takoradi will be accommodated in a new 
telephone exchange which is currently under con- 
struction by the Gold Coast P. and T. Authorities. 

The equipment to be supplied includes 20 Marconi 
multi- channel Terminal Units type HM105, and four 
Marconi multi -channel Repeater Units type HM155, 
together with power supplies, ancillary equipment 
and spares. A number of channels of each radio 
path are to be extracted at three points, namely at 
Koforidua, Winneba and Cape Coast, so as to enable 
local telephone lines in those areas to link with the 
trunk route. At all repeater stations, the equipment 
will work entirely unattended. The aerials to be used 
will be mounted on steel towers, which, in some 
instances, are to be 250ft. in height. 

This project will link with a twin path, 12- Channel 
(per path) service between Tamale (in the north), 
Palbusi, Salaga, Prang, Abuo, Ejura, Mampong 
and Kumasi, the supply and installation of which is 
already being carried out by Marconi's. 

The complete scheme will thus provide a valuable 
aid to the Gold Coast's expanding export market, 
not only by giving facilities for internal communica- 
tion, but also by bringing the hinterland into direct 
radio contact with the capital cities of the world, 
via the Cable and Wireless stations on the coast. 
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L 

mULTImETER' 
ANA fnul,iGA.ttA,1N,,IS l'L;:[,r,A6ü:..4U,p 

monTROSE 
A .C-D.C-' 

t 1 U L T I M I: T I R 

MODEL 44A =- 

7 RADGES- Voltage : 0 -6 -30 -150 -300 volts 
Current : 0- 30mA- 300mA -3 Amperes 
A.C. and D.C. 

Circuit Tests -Self- contained, easily accessible 
I'; v. cell provides quick continuity testing. 

Reliability -Robustly built moving iron 
n-ovement, designed to stand up to 
everyday use. 

Convenient pocket size -Weight 8 oz. 

Price £3.3.0. Prompt Delivery. 

NEW TAYLOR Valve Tester. 
Measures mutual conductance of over 4.000 up -to -date 
valves. 

Model 45c 

PRICE L27.10.0 PROMPT DELIVERY. 
HIRE PURCHASE TERMS 
3 months [4. 2. 6 deposit. 3 monthly payme-its of £8.15.4 
10 ., L4. 2. 8 10 .. .. E2.12.7 
15 E4. 2.8 IS L1.17,0 

Hire Purchase interest refunded if paid within 3 months. 

TAYLOR Multirange Meter (1,000 o.p.v.). 
A.C. and D.C. Sin. scale. Robust, overload protectio t. 

Model 71A 
PRICE EI2.I0.0. PROMPT DELIVERY. 
HIRE PURCHASE TERMS 

3 months £1.17. 6 deposit. 3 monthly payments of E3.19.8 
10 El. 5. 8 10 
IS LI. 5. 8 15 

Hire Purchase interest refunded if paid within 3 months. 

TAYLOR T.V. Sweep Generator. 
For T.V and F.M. alignment 

Model 92A 

PRICE E30.0.0 PROMPT DELIVERY. 
HIRE PURCHASE TERMS 
3 months E4.10. 0 deposit. 3 monthly payments of E9.11.3 
10 E3. 0. 5 10 
I S E3. 0. 5 15 ., E2. 2.8 

Hire Purchase interest refunded if paid within 3 months. 

TAYLOR Multirange Meter (20,000 o.p.v.). 
Ideal for Radio and T.V. work. 

Model 77A 

PRICE £15.0.0. PROMPT DELIVERY. 
HIRE PURCHASE TERMS 
'3 months L2. 5. 0 deposit. 3 monthly payments of E4.15.7 
10 L1.10. I 10 EI.10.2 
CIS £1.10.1 IS LI. 1.4 

Hire Purchase interest refunded if paid within 3 months. 

TAYLOR Signal Generator. 
requency range 100 kc /s -240 mcls. Accuracy 1 %. 

Model 67A 
!PRICE £22.0.0. PROMPT DELIVERY. 
HIRE PURCHASE TERMS 

3 months E3. 6. ()deposit. 3 monthly payments of E7. 0.3 
0 E2. 4. 3 10 .. 
IS E2. 4. 3 . 15 EI.I1.4 

Hire Purchase interest refunded if paid within 3 months. 

TAYLOR Multirange Meter (20,000 o.p.v.). 
Most versatile for Radio and T.V. and Electrical work. 

Model 88A 

PRICE £22.0.0. PROMPT DELIVERY. 
HIRE PURCHASE TERMS 
3 months E3. 6. 0 deposit. 3 monthly payments of E7. 0.3 
10 L2. 4. 3 10 
15 L2. 4. 3 15 11.11.4 

Hire Purchase interest refunded if paid within 3 months. 

ALL Taylor instruments are readily available on 
Hire Purchase Terms. Write for full details and 
Catalogue. 

ELECTRICAL INSTRUMENTS LTD. 
MONTROSE AVENUE, SLOUGH, BUCKS. Tel : Slough 21381. Cables : Taylins, Slough. 

4r 
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THE WBI2 HIGH FIDELITY AMPLIFIER 
Already acclaimed by Percy Wilson, F. J. Camm, 
John Gilbert and many other leading authorities. 

Employing the most recently developed valves, 
it has a low noise input circuit, feeding the double 
triode phase splitter, and a push -pull output stage, 
ultra- linear connected, using a specially designed 
Whiteley Output Transformer. 25 db 
negative feed back is applied over the 
main amplifier. Switched pick - up 
matching is incorporated in an extremely 
flexible, compact and easily mounted 
pre -amplifier tone control unit, incor- 
porating a selector switch for tape, 
radio, 78, ffrr, LP and "direct ", and 
sockets for tape input and replay. Both 
units are attractively styled and finished 
in hammered gold. 

This equipment, when used in 
conjunction with Stentorian speakers, 
provides most outstanding repro- 
duction. Price 125 complete 

Detailed specification on request. 

another Whiteley winner! 
See it on Stand .f, at the Radio Show. Alterna- 
tively this amplifier may be heard, together 
with Stentorian Hi Fi Units, any Saturday 
between 9 a.m. and 12 noon at our London 
Office, ao9 Kingsway, 11-.C.2. 

WHITELEY ELECTRICAL RADIO CO. LTD MANSFIELD NOTTS 

f 

/ -3:1'., RODING l ; 1 answer.' 

-R O D I N G-------; ' BUILD THIS fOR 49/6 
LABORATORIES 

. i.::,f,..3a' 14, 

I CAN'T FIND WHAT'S 
WRONG -GUESS I'VE 
WASTED MY TIME 
AND MONEY 

ONK/ 

-how to avoid this ? 

GET THE 
-he re's 

the 

GA. `T 
Ee 

"HOME 
10........... 

CONSTRUCTOR'S HANDBOOK " 
The latest issue is yuci,ed with technical data, set building and servicing hint. 4 
and formulae, resistance colour code. soldering hints, etc. In the main. how,. , 5 

book Is devoted to descriptions. full parts lists and circuits of 22 time -tested our: 
listed below. The price ? OVY 2 6 (plus 3d. post). SEND TO- DAY' -DON'T Dlil .. v 1 : t L 
* 3 -valve superhet Feeder Unit * " P.W." Coronet A.C.'D.C. 4 Superhet+ 
* 4 -valve Feeder unit (R.F. stage), with * " P.W." Coronet Battery 4 Superhet 

hi -fi and gram. switching * Tape Recorder 
* Amplifier; Power pack for both above * 3in. Oscilloscope 
* 5 -valve superhet A.C. with gram. * 8 -valve Communications Receiver 
* 5 -valve superhet A.C. D.C. * Signal Tracer 
* 6 -valve superhet A.C. ( R.F. stage) * 5 -watt quality amplifier * 6 -valve superhet A.C. D.C. l ) * 10 -watt high -fidelity push -pull amplifier, 
* Simple Continuity Tester * Signal Generator * Magic Eye unit * Crystal Set 

t 
* Modified 40 Feeder Unit Circuit * Local station high -fidelity T.R.F. 
* " P.W." Coronet AC4 Superhet feeder unit 

Our famous " Easy -as- A.B.C." FULL SIZE Construction Sheets are available for 1 ' most of the above enabling even the beginner to get first -class results first Vino :A 
We can supply ALL parts including pre -aligned Coll Packs and LF.T.s 

NEVER BEFORE HAS THERE BEEN A BOOK SO VALUABLE 
TO NOVICE AND EXPERT ALIKE! 

(Dept. TC2), Bournemouth Airport, Christchurch, Hants. 
-1-1111-11111-1-4.1 -0. -4- 1 ..... 

t:m1.1 this exeeptionau, -,tsitive twin - 
Irloderadio. Uses unique embly system 
uud can be built by anyone without and 
radio knowledge whatever in 45 minutes. 
Handsome black -crackle steel case with 
specially made black and, gold dial with 
SCations 

printed. Size of radio only 6lin. x 
in. x 3in. Covers all Medium and Long 

waves -uses one only alldry batters which 
costs 7s. 9d. and lasts many months, as $T. 
consumption is only 1 to 1.5 mA. Ideal for 
Bedroom. Garden. Holidays, etc. Mans 
anrsolieited testimonials. Mr. Norton, of 
(Kited, writes : Yesterday evening on the 
Medium waveband. I counted 32 separate. 
stations ; I am very pleased with the set. which 
is r'etl worth the money. Cost of Complete 
Rit 49s. 9d. (including alt plans, post. etc.). . 

Parts sold separately. Price List,Planc. 
etc., 2'-. Note : We stock complete range 
of components and valves. orders desaatcheci 
by return. Overseas orders welcomed -Regret 
No C.O.D. abroad. 
BRIGHTON RADIO CO. (M.-) 
69, Preston Street, Brighton, 1. 
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EJ'T/NJ'TRUM 
Part 10 of a Series of Articles 

Dealing with the Practical Application 

of Standard Test Equipment 

(Continued from page 524 September issue) 

The Oscilloscope (33) . 

PARTLY with the aid.of an oscilloscope, band- 
width measurements and response curve 
checking can be performed in a somewhat 

less tedious and more interesting manner. An 
additional piece of test equipment known . as. a 
wobbulator or F.M. 

and 
is also required for 

tests of this kind, and when an oscilloscope and a 
wobbulator are properly connected to a receiver 
the actual response curve is portrayed on the screen 
of the oscilloscope, thereby making it a relatively 
simple matter to adjust the tuned circuits until the 
desired response shape and bandwidth are obtained. 

Before we consider the wobbulator in detail, 
however, it will be best to find out about some of the 
very many varied applications of the oscilloscope 
when it is employed by itself. 

We all know, of course, that the basis of an-oscillo- 
scope -or 'scope for short -is an electrostatically 
deflected' and focused cathode -ray tube (C.R.T.). 
For a large number of practical applications the 
electron beam is made linearly to traverse the screen 
of the C.R.T. in a horizontal direction (from left to 
right), while the voltage waveform under examination 
is arranged to deflect the beam vertically. 

A timebase within the 'scope provides the function 
of horizontal deflection by means of a sawtooth 

Y E 

(a) 

Horizontal 
movement 
of spot 

- ¡- 

Vertical 
movement 
of spot 

(b) 

(d) 

Fig. 39. -(a) The straight vertical line traced on the 
screen will have a total length corresponding to a 
value equal to twice the peak voltage of the applied 
waveform. (b) Showing how a .since -wave is traced 
on the C.R.T. when the t.b. frequency equals the 
signal frequency (c) when it is twice the signal 
frequency, and (d) when it is half the signal frequency. 

waveform, and facilities are provided for varying the 
timebase repetition frequency, and thus the speed of 
travel of the spot horizontally across the C.R.T. 
screen. For this purpose, two external controls are 
frequently used, one providing a " rough " adjust- 
ment which alters the timebase (t.b.) frequency in 
multiples of 10, while the other -a " fine " adjust- 
ment- enables the frequency to be adjusted within 
the limits set by the " rough " adjustment. 

Fig. 40. -The type of pattern which results when the 
frequency relationship of the " X" and " Y " 
voltages is between two exact multiples. 

The range of t.b. adjustment varies between 
instruments; the less expensive kind probably have a 
maximum top speed in the region of 10,000 c.p.s., 
while the more elaborate laboratory instrument goes 
up to many times this figure. It must, of course, be 
remembered that, apart from having an extended 
t.b. range, it is essential for the electron beam to be 
deflected from left to right at t constant speed, 
after which returning to its starting point in the 
shortest possible time. At high t.b. speeds these often 
desirable features are not cheaply achieved. 

The deflecting plates within the C.R.T. which are 
subjected to the t.b. voltage are generally referred to 
as the " X " plates. Nearly all commercial 'scopes 
have an external means of connection to the " X." 
plates, and this can be very useful for certain applica- 
tions as we shall see later in this series. The other 
set of plates to which the examination voltage is 
applied are known as the " Y " plates. One of these 
is sometimes connected to a common earth terminal 
and the other one is brought out to a terminal on the 
front of the instrument. 

The Trace (34) 
At this point it will be instructive to consider the 

formation of a simple trace on the screen of the C.R.T. 
Let us suppose, for example, that a sample of the 50 
c.p.s. mains voltage is applied to the " Y " plates 
and that the t.b. is switched off so that the beam is 
not being deflected horizontally. The spot on the 
screen will then follow the rise and fall in voltage 
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from a maximum in the positive direction to a 
maximum in the negative direction, as shown at 
Fig. 39(a). A straight vertical line will thus be traced, 
the total length of which corresponds to a value 
equal to twice the peak voltage of the applied wave- 
form. 

Now, suppose a trace is obtained with a length 
corresponding to 20 volts, then the peak voltage of 
the applied A.0 will be half of this, or 10 volts, and 
the R.M.S. value pf the applied A.C. will be 0.707 
times 10, or 7.07 volts. Clearly, then, provided we 
know the deflection sensitivity of the " Y " plates, a 
simple application of the 'scope is that .of measuring 
A.C. voltages. 

The sensitivity of the " Y " plates is generally given, 
or if not it could easily be calibrated against an 
accurate A.C. voltmeter. Where it is given, however, 
it is generally in terms of mm. per volt; thus, with a 
tube having a sensitivity of, say, 0.2 mm /V, the spot 
will move 2 mm. per volt applied to the " Y " plates. 

When an oscilloscope is used in this way it virtually 
has the application of a valve voltmeter owing to its 
extremely high input impedance ; moreover, the 
frequency of the applied voltage does not affect the 
sensitivity of the tube, but slight errors may occur at 
very high frequencies as the result of the input 
capacitance of the tube and associated wiring. 

Some instruments feature a calibrated graticule 
so that the voltage of the applied signal can quickly 
be computed. 

J 

(\i50 c.p.s. mains voltage 
applied to the " Y " plates 

we switch on the t.b. so that the spot on the screen is 
being moved simultaneously across the screen in a 
horizontal direction. A waveform of similar nature 
to that shown in Fig. 39(b) will be traced on the " 

screen. It should be noted, however, that in this 
case the time taken for the spot to travel from left to 
right across the screen is equal to the time of one 
complete sine -wave. Clearly, then, the repetition 
frequency of the t.b. must be equal to the frequency 
of the mains voltage. 

It follows, therefore, that doubling the t.b. fre- 
quency will result in one -half of the waveform only 
being traced on the screen -Fig. 39(c). Halving the 
t.b. frequency will produce two complete wave- 
forms -Fig. 39(d) -and so on. The same relationship 
holds good if the sample voltage frequency is halved 
or doubled, divided or multiplied. 

Since the precise number of waveforms or parts of 
waveforms appearing depends on the relationship 
between the applied voltage frequency and the t.b. 
repetition frequency even a simple 'scope can be 
used as a frequency comparing device. 

Now let us suppose that 
with a sample of the 

Fig. 41.-Fr eq ue n c y 
comparison is eased by 
using a double -beam 
'scope, here the top 
trace is five times the 
frequency of the bottom 

standard trace. 

At Fig. 40 is shown the type of pattern which 
results when the frequency relationship is between 
two exact multiples, but as a general rule it is desirable 
to avoid using this form of pattern for the comparison 
of frequencies as it is not always possible to say what 
the frequency ratio is, particularly with the higher 
multiples. 

In Phase 45' 90 /35 /80' 

Fig. 42. -. -1 ': y/tence of patterns which are produced 
by two yohuyrs of equal amplitude and frequency, 
but differing in phase angle from in phase to 180 

degrees out of phase. 

Some of the more expensive laboratory type 'scopes 
are built round a double -beam C.R.T., so that for 
frequency measurements a waveform of standard 
frequency can be displayed on the screen at the same 
time as the waveform being measured. This con- 
siderably eases frequency measurements, as may be 
seen at Fig. 41, where the bottom beam forms one 
complete wave of a standard frequency and the beam 
at the top of the tube forms five waves, thereby 
clearly indicating a frequency ratio of 5 to 1. 

Double -beam 'scopes have hosts of other applica- 
tions, of course, but they are used mainly in the 
laboratory as opposed to the normal service workshop. 
Nevertheless, there are occasions when a double - 
beam instrument, capable of presenting two different 
traces simultaneously, can be extremely useful, even 
in the service workshop, and at this stage we would 
mention that an ordinary 'scope can be arranged 
to display a pair of separately controllable traces by 
means of an electronic switch; but more about this 
later. 

Other Methods of Frequency Comparison (35) 
If two voltages of the same frequency are applied 

to the " X " and " Y " plates, the result is either a 
straight diagonal line or an ellipse. The straight line 
is produced when the two frequencies are exactly 
in phase, and provided they are both sine- waves. 
Should either of the waves not obey the sine law, 
however, the line will be irregular in appearance. 

The ellipse is produced when a phase difference 
occurs between the " X " and " Y " voltages, but 
the dimensions of the ellipse will depend on the phase 
angle and on the relative amplitudes of the voltages. 
When the amplitudes are the same and there is a 
90 deg. phase angle a perfect circle will be displayed. 
As the phase angle is increased, the ellipse decreases 
in width until it again collapses to a diagonal line, 
when the two frequencies are 180 deg. out of phase, 
but of an opposite slope to the original when the two 
frequencies were exactly in phase. The same effect 
occurs, but in an opposite sense, as the phase angle 
is increased from zero, when the two voltages are 
perfectly in step to 90 deg., when a circle results. The 
sequence may be seen from the patterns at Fig. 42. 

So far, of course, we have been considering waves 
of identical frequency and differing only in phase 
angle. Therefore, it will now be realised that if 

(Continued on page 637) 
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C.R.T. ISOLATION TRANSFORMERS 
Erse A. Low leakage windings. Ratio I : 25 
giving a 25% boost on Secondary. 2 v., 10/6 ; 

4 v.. 10/6 ; 0 :3 v., I0 /8 ; 10.`8 v., 18 /6 ; 

13.3 v., 10/8. 
Ditto with main. primaries, 12/6 each. 
Type B. Maine Input 220:2411 volts. Multi 
Output 2, 4, 0.3, 7.3, 10 and 13 volts. Input 
has two taps which Increase output volta by 
25% and 50% respectively. This transformer 
is suitable for most Cathode Ray Tubes. 
With Tai Panel, 21 /- each. 
Type C. Low capacity wound transformer for 
use with 2 volt Tubes with falling emission. 
Input 230/240 volts. Output 2-21-21,21-3 
volts at 2 amps. With Tag Panel, 17/8 each. 
All Isolation Transformers a. individually 
bored, labelled and clearly marked with 
rolevant data. 

BALANCED TWIN FEEDER. yd. 6d. 00 or 300 ohms. 
DITTO SCREENED per yd. 9d. SO ohm.. 
50 OHM COAXIAL CABLE Od. per yd. ! in. dia 
TRIMMERS. Ceramic, :0, 50, 70 pf., 9d. 11111 pf., 
150 pi.. 1/3 : 220 p6. 1/6 : 1101 pf.. 750 pl.. 1iß. 
RESISTORS. All velum. lo ohms to Dl meg., 
} w., 4d, ; 1 w., 6d.: I w., 8d. ; 2 se.. 1 / - 
HIGH STABILITY. w. I ",,. 2I -. Preferred values 
100 ohms to 10 meg. 
5 watt WIRE -WOUND RESISTORS 1i3 

ie watt 25 ohms -10,8011 ohm. 16 
13 watt ) 21- 
15,000 ohms -- 50,000 ohms, 5 w.. 1/9 i 10 w.... 2/S 

WIRE -WOUND POTS, 3 WATT. FAMOUS MARES 
Pre -Set Min. T.V. Type Standard Pots, 21in. 

Spindle. All Valves, 
100 ohms to 50 K., 58 
100 K., 8/8. 
WIW EXT. SPEAKER 
CONTROL 100, 3 / -. 

All values 25 ohms to 30 

K., 8/- ea. 50 K., 4/-. 
Ditto Carbon Track 
50 K. to 2 meg., 3 /-. 
0/P TRANSFORMERS. Heavy Duty 30 mA.. 4'8 
Ditto, tapped primary, 49. Multiratio, push pull, 
6/6. Tapped small pentode, 3 /9. Miniature 354. 
etc.. 3/9. 
L.F. CHOKES 15 /10 H. 60 /0i etA., 51- ; 23/20 H. 
100/120 mA.. 11/8: 20/13 H. 1211/130 mA.. 12/6. 
MAINS TRANS, 350-0.350. 80 mA., 8.3 v. tappcl 
4 v. 4 a., 5 v. tapped 4 v. 2 a., ditto 230-0-250, 21/ -. 
MIDGET 250 -0 -250 v. 511 mA. 0.3 v. 2 s., 12/8. 
HEATER TRANS. Tapped prim., 2(0/250 v. 0.3 v. 
11 amp., 7/4 ; tapped sec. 2, 4, 0.3 v., 11 amp.. 88 
6.3 v. 3 amp., 10/6. 

CRYSTAL MIKE INSERT. Famous )ake, 

Bargain uPrice, 6/8.d No tlranefovmerlrequired. 

COPPER PLATED AERIAL RODS. } x 12ín. push 
fitting, 2/8 doz., p. A p. Od. Actinide Earth rods. 4/ -. 
ALADDIN FORMERS soil core. Ain.. 8d.; lin, 106. 
TTANA.--sMidget Soldering Iron. 201;220 v or 

v., 14/11. Triple Three mod. with detach 
able bench stand, 10/6. Solon Midget Iron. 22 / , 
IONS TRANOF. Ratio 30 1, 3/9 ea.. new. 
MAINS DROPPERS. 3 <15in. Adj. Sliders, .3 
amp. 750 ohms, 4/3. amp.. 1,1100 ohms, 4/3. 
LINE CORD. .3 amp., 60 ohms, per foot, .2 amp.. LOO 

ohms per foot, 2 way, 6d, per foot, 3 -way, 7d. per foot. 
LOUDSPEAKERS P.M. 8 OHM. 5 ., 16/6 .,Sins, 
17/6. Goodmaue Elliptical 7 ... 4, 16/6. Sin., 19/6. 
10in., 25 / - 61ín. Goodman, with trans., 
Famous make lain., 111 watt heavy duty speakers, 
3 ohm, Aluminium voice coil, 39/8. 8111. Main, 
energised 2.3 K. or 2 K. ohm field, with tapped 
output tams., 24/6 ; legs trans., 211 12in. Light- 
weight Plessey. 30,' -. 
CRYSTAL DIODE. G.E S'., 3:8. circuit Boot,, 1/- 
S. O. BROWN'S. 4,0011 ohms, 15/9 pr. 
COPPER ENAMEL WIRE. Ill,. to Iri to 20 s.w.g., 
2/- ; 2.2 to 90 s.w.g., 218: :10 to 40 ,suss., 3/6 
SWITCH CLEANER Fluid, squirt spout, 3/9 tin 
TWIN GANG TUNING CONDENSERS. 0083 mfil 
midget with trimmer.. 8,8 ; 373 pf. midget ley 
trimmers, 6/6 : .0005 Standard + 

I 

with trimmer 
and feet, 9;- : less trimmers, 8/- : dlt.to, soiled, 2/6 
SPEAKER FRET. WN oven Plant ir9'VGAN. \ Valmy 
tone. 121n. wide, 2I- per foot. Expanded metal 
Gold or Sliver, 9f ...1201., 2/- v.o.h. 

7/6 VALVE SALE 7/8 
New boxed. All guaranteed. 

1R5, 1,5. l'l'4, Isl. ::e1. :;V4. 6.4X11, 9F12, 
041E9, rill WO, li547\I. 61:4, 68.17, 1181,7, OVe, 
0X4, 615, 787, 003, 12.\17, 307, ECOI, 
RF30, EFOI, E0112, I:I,32, HVR?:t. P1:X25, 
U92, UF4l. AT 8/6 : 51V, 5Z4, Ca K5, r,AT6, 
OC9, fiLO, 6(27, 6517. so. El1112, eylrunia 
EFSO, MU14. AT 10/8 / 61'Lso, EFBU. 1:1,41. 

e 
ALL WAVE RADIOGRAM CHASSIS 
THREE WAVEBANDS FIVE VALVES 

S. W. 10 111.--50 m. LATEST M ILLARD 
M. W. 200 m.-530 m. ECH42, EF41, EBC41, 
L. W. 800 m. -2,000 m. EI41, EL40. 

12 month Guarantee, with Loin. F.M. Speaker, 
A.C. 200/230 v. 4 -way Switch: Short- Mediuim- 
Long -Gram. A.V.C. and Negative feedback. 
4.2 watt,. Chassis 131::31 xOlim Glass Dial 
10 - 44111. , horizontal or vertical available. 
2 Pilot Lamps, Four Knobs, Walnut or Ivory, 
aligned and calibrated. Chaa-si, isolated from 

PRICE 210,15 / -. Without 10in. 
Speaker, 29/15/ , Carr. A Ins., 4 /0. 

RECOMMENDED FOR ABOVE CHASSIS 

Price Carriage Paid £9 a 19 a 6 
Brand new Plessey 3 -speed Autochanger Mixer 
Unit for 7. 10 and 12tH. Records. Twin Hi -Fi 
Xtal Bead with Duopoiat sapphire ntylu. 
Plays 4,000 records. Sprung mounting. Base- 
board required 155 121in. Height 5'in. 
Depth lie. Super Quality. 

FAMOUS MAKE. 3 -speed Single Record unit 
with Aeoe 87 Turnover Head, each Sapphire 
Stylus plays 2,000 records. Starting Switch 
Antematieally places Pick -up on records, 
10in, or 12ín, Auto Stop. Bueplate 12 x 6lin. 
Height 21in. Depth 1;in. Price 27/15/6. post tree. 

B.S.S. MONARCH 3 -SPEED MIXER CHANGER 
ACOS OP.37 XTAL HEADS. Baeehoanl 
14, 12111. Height 51io. Brand new in Maker,' 
Boxes. 69/19/6. post free. 

BAND 3 T.Y. CONVERTER KIT 
Ready wound coila, B.V.A. valves, all com- 

ponent.. punched chassis, circuit diagram, 
wiring plane.- COMPLETE KIT for mains 
operation 200.350 v. A.C. 43/10/0. 

AS ABOVE. lees POWER PACK. Requires 
200 v. 211 mA. H.T. 6.3 v, i a. L.T. 22/51 , 
PUNCHED GRASS'S and WOUND COILS. 
component list, circuit diagram, wiring plans, 
only 19/8. 

Volume Controls 
Long spindles. Guaran- 
teed 1 year. All value, 
10,100 ohms to 2 Meg. 
No env. S.P.Sw. D.P.Sw. 

3/- 4/- 4/9 
EXT. SPER. TYPE 3/- 

80 c ' N 
Coaxial 

Semi -air oponed Poly- 
thene insulated. lln.dia 
Stranded core. 
Lees cat 50% s 

' 
ac 

STANDARD 
al. yd. 

}in. Coaxial. 7d. yd 
COAX PLUGS - DOUBLE SOCKET 1/- 
SOCKETS 1/- OUTLET BOXES 3/6 

T/V PRE -AMP. Channel 1. Easily modified for 
other Channels or Converter use. Midget 
Chassis 41 :.21 15. Complete with EF42 
or 1ìF13 valve, coaxial {coal, Belling plug 
and Octal plug. Ready for use. 'trawl 
new Mfrs. Surplus. Listed 83/13/, Special 
Clearance Price 211 -. Buy Yours NOW. 

PPE Aerial Plug and Socket. 1/6 pr. 
CONDENSERS. New stock. .001 ofd. 7 kV. TALC., 
5 /8. Ditto. 12.5 kV., AS ; 2 pf. to 5011 pf. Micas, 
8d. ; Tubular 51111 ...101 to .111 old., 9d. ; 05 .1, 
1.'- : 25, 1,6 : 5, 1 9 ; .1/350 v.,94. ; .1/600 v., 
.1/1.510 v., 3,6. 
CERAMIC COEDS. Sun v..3 pf. to ,Ol mid., I / -. 
SILVER MICA CONDENSERS. -1O %. 5 pf. to 500 
pf., 1/- ; 600 pf. to 3,000 pl.. 1 /3. DITTO 1% 
1.3 pf. to 500 pf.. 1/9 ; 515 pf. to 1,000 pf., 2/ -. 

TUBULAR 1 CAN TYPES CAN TYPES 
2/450 v. 2/3116/500 v. 4/- 8 +18/450 v. 51- 
8/490 v. 2,31500/12 V. 3f 30- +3_/350 v. 4/6 
18/380 v. 4/ -1 SCREW BABE 32 +32/450 v. 8/8 
25/25 v. 1/91 TYPE 512 60 +100 /350 v. 11/6 
50/30 v. 2/- ;8,3611 v. 3f- 1,000 +1.0810 /6v.11/6 
100 /23 v. 2hi 10;500 y. 4/- 17.10/6 v. 418 
BEBTEBCEL RECTIFIERS. E,H.T. TYPE FLY- 
BACK VOLTAGES. K3/25 2 kV., 4/3 ; Ka /40 :L2 
kV., 6/- ; K3/43, 3.11 kV., 8/8 K3/50 4 kV., 7/3 ; 

K3/1101 Il kV., 18¡8; K3/l60 14 kV., 18 / -. MAINS 
TYPE. EMI, 125 v., 60 mA., 4/- ; RM2, 100 10Ás, 
4/9 ; RM3, 120 mA., 9/9 ; BM4230 v 275 01A., 16 / -. 
R.V. AERIALS Indoor loft type Inv. T., 13/6. 
Band 3 adaptors, 7.8 pr. 

1/8 SPECIAL CLEARANCE 2,6 
BRAND NEW SUB MINIATURE VALVES 

Ex Deaf Aid Apparatus 
R.F. Pentodes L.F. Pentodes 
0.025 v. Fil. 1.25 v. Fil. 
XFW 10 I HIVAC f XFY11 
XFW 20 J L XFY82 

DF7700 } BULLARD { DL72 
5813ÁE RAYTHEON { 507AX 

503AX 

COILS. We:l rite, " P " type, 218 each. (Minor Midget 
" Q " type adj. duet core, 3/6 each. All rangea. 

04119/8. CONVERT YOUR RADIO. 1lay.g 
desk 15 - 

' 

.lin. Walnut finish, drawer 
ont with 70 r.p.m. motor, turntable :rad 

pick-up. Press lever start places High Iln- 
pe.lance Magnetic pick-up un records lain. or 
I2in. Auto Stop. Brand n in ir original 
makers' hoses. 44,10,6 cary. free. 

SUPERHET COIL PACE 27/8. Miniature size 
21 21 IEin. High Q dust cored wit,. 
SHORT. MED., 1,01(1, GRAM switching. 
Only 27/6 each with connection diagram and 
circuit. 

ALUMINIUM CHASSIS. 18 s w.g. Plain, 
undrilled, folded 4 sides and riveted corners 
lattice fixing boles. Strong and souodly.cun- 
structed with 21 in. sides. 7 x 4in., 4/8 ; 

1 i o 7in., 6/9 ; 1:1 9in., 8.'6 : 14 x 11 hr., 10,'6 ; 
18 :< Id :.;tin., 108. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS. 
or 12 V. 15 amp.. 6r9 ; 2 a., 11/3 : 4 a., 17/8. 

CHARGER TRANSFORMERS, Tapped input 2011/ 
250 v. for charging at 2, 6 or I2 v., 1.1 amp., 53;g ; 
4 mop., 21 / -. 
ACID HYDROMETER. New Ex Govt. Unbreak- 
ably. Packed in metal ease 7,11 In. dia., 4,18 
H.F. MIDGET CHOKES. 14 M.R., 2/6 each. 

RECORDING TAPE 

1,200 It. on standard fitting 7" Plastic 
reels. Brand new boxed 17/6. 

F.M. TUNER COIL KIT, 27/6. H.F. coil, 
Acu ia4 Creil, Oscillator Coil, two I.F. Trans- 
formers 10.7 Mc: s. Detector tranefornrer and 
heater choke. With circuit and cnnpouent 
I ist for popular F.M. Tuner using four 11.1311/ 

valves and standard components. 

We have no connection with any other firm. Please address all correspondence correctly as below. 

RADIO COMPONENT SPECIALISTS 307 WHITDEAHORSEdRD., 
WESTCRrOYDON 

OPEN 

Tel. THO 1665, after 6 p.m. 4198, Buscs I 33 or 68 pass door, 48 -hour postal Service. P. &P., 6d. LI orders post free. C.O.D. Service I/6 
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SUPERIOR RADIO SUPPLIES 
SUPERIOR DULCI BAND 3 TN. 

CONVERTER 
* * Type I.K.O. Patents * * 

THE 

BUREAU "SUPEREX 55" 

An elegant cabinet 
in richly figured wal- 

nut veneer. Internal panels in polished 
sycamore. A drop front lid covers a slop- 
ing. uncut control panel 114in. long x10 pin. 
high) alongside which is an uncut base- 
board (171in. long x 13ím. back to front). 
The inside of the drop front lid is panelled 
in beige leatherette. In the lower part 
of the cabinet are two large storage cup- 
boards (13 ¡in. high, 7i in. wide, l6fin.deep). 
The lid and cupboard handles are in 
chased Florentine bronze. Overall dimen- 
sions (adín. high, 341n. long, Sean. deep). 
Price £17.0.0. plus la - cari. Send for 
Cabinet Leaflet. 

TERMS: ('ash with order or ('.0.1). 
Extra charge for ('.0.1). l -.K. and 

N. Ireltud 011i{ . 

A complete self -contained unit. suitable 
for converting all makes of T.Y. Housed 
in a polished wood cabinet size Tin. x loin. 
x 551n. All channels are iron core tuned 
with pre -set adjustments. Input signal 
equalising is provided. Valves Z77. Z77, 
12AX7, 6X4. Power supply, A.C. Mains 
200(250 volts. Service Data available on 
request. Price £0.9.0. Plus 3 6 post and 
packing. 

* 
F.M. & A.M. /F.M. CHASSIS 
Send for details of the latest types o: , 

High Quality V.H.F. Tuners and Ampli- 
fiers suitable for Band 2. Also, complete 
4 Wave -Band 9 Valve Push -Pull A.M i M. 
Quality Radiogram Chassis. 

DISC PLAYERS 
Specially designed for the HI -FI enthu- 
siast and home constructor. These Disc 
Players consist of the latest Three -Speed 
Automatic Record Changer, complete 
with crystal turn -over pick -up head for 
long -playing and standard records. This 
unit is mounted on a Sycamore veneered 
base which is complete with fitted Mains 
lead, and screened Pick -up lead, ready for 
connecting up. Brand new and boxed. 
Price 210.16.0. Plus 5( -Post and Packing. 

ATTACHE PORTABLE 
Building Cost £7.15.0, plus 3/6 P.P. 

* Really ou(aanding quality. 
* Four salle Batter) Superhet. 
* 1.0,111 and Med' Vase- lend)lis. * Perfeel Reception in All Areas. 
* Rosined (Lbinet 1011n. s Kin. x 
* eery Simple ('ons'ruetion. 
Send 1'3 for " Superex 55'' Construction 

Booklet. 

Shop open 9 a.m. to 6 p.m. Monday to 
Saturday. 1 p.m. Thursday. 

Personal Shoppers Welcome. 

Tel.: ELGar 3644. (PW,O) 37 HILLSIDE, STONEBRIDGE, LONDON, N.W.10. 

NEW PRACTICAL WAY 
I With many of our courses we I 

I supply actual equipment. Courses I 

include: Radio, Television, I 

Electronics, Draughtsmanship, 
I 

Carpentry, Photography, and 
Commercial Art, etc. 

POST THE COUPON TODAY FOR OUR 
BROCHURE ON THE LATEST METHODS 
OF HOME TRAINING FOR OVER 

150 CAREERS & HOBBIES 

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 

City and Guilds Grouped Certificates in Telecommunications: A.M. Brit. I.R.E. 

Examination. Radio Amateur's Licence. Radio and Television Servicing Certificates, 

General Radio and Television Courses, Radar, Sound Recording, etc, Also Courses in 

all other branches of Engineering and Commerce. 

The advantages of E.M.I. training * The teaching methods are 
planned to meet modern industrial requirements. * We offer training in 
all subjects which provide lucrative jobs or interesting hobbies. *A tutor is 
personally allotted by name to ensure private and individual tuition. * Free 
advice covering all aspects of training is given to students before and after 
enrolling with us. 

Courses from 
15/- per month 

I ''1 STiY1? V 
The only Postal College which is part of I 

a world -wide Industrial Organisation I 
OCT. 

POST THIS COUPON TODAY 
Send without obligation your FREE book. 
E.M.I. INSTITUTES, Dept. 32K 
43 Grove Park Road, London, W.4. 
Phone: Chiswick 4417/8. 

NAME 

ADDRESS 

SUBIECT(S) OF INTEREST ........_._._y ............. 
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USING TEST INSTRUMENTS 
(Contïnued.fronl page 634) 

one of the voltages is not quite of the same frequency 
as the other it will gradually differ in phase by an 
increasing amount until it becomes first of all out of 
phase and then in phase again, and go on like this 
whilst producing a sequence of patterns as in Fig. 42. 

Now, as the difference in frequency between the 
two voltages becomes greater the pattern sequence 
will speed up and the patterns will become confused, 

but it will be observed that at certain points between 
the two frequencies other patterns resolve, and simple 
patterns will result each time an exact multiple of 
the two frequencies occurs. 

Lissajous' Figures (36) 
Patterns of this kind which are produced by the 

combination of two deflecting potentials are known as 

" Lissajous' Figures," after Professor Lissajous, who 
first created them by the reflection of light from two 
mirrors set at right angles to each other and then 
caused to vibrate. (To be continued) 

News from the CI bs 
LOTHIAN RADIO SOCIETY 
Hon. Sec. : J. Good, 24, Mansionhouse Road, Edinburgh, 9. 

AT the recent annual general meeting, the following officers 
were elected : 

President : Rev. W. M. Ferrier. 
Vice- president : I. Mackenzie. 
Treasurer J. Good. 
Meetings during the coming winter will be held at 25, Charlotte 

Square, Edinburgh, 2. On September 8th, the opening meeting 
for the season will include a discussion on Dx conditions on the 
amateur band. 

BARNSLEY AMATEUR RADIO CLUB 
Hon. Sec. : P. Carbutt (G2AFV), 33, Woodstock Road, Barnsley. 

THE programme for September will include the annual general 
meeting of the club on September 9th and a film show on 

September 23rd. Meetings are held at the King George Hotel, 
Peel Street, Barnsley. 

SPEN VALLEY RADIO AND TELEVISION SOCIETY 
Hon. Sec. : N. Pride, 100, Railes Lane, W. Leeds. 

HAVING been in operation since 1947, the society now has 
30 members and 21 associate members. Forthcoming 

items include : 
September 21st : Supper for members and wives. 
September 27th : Joint meeting of Leeds, Bradford and Spen 

Valley clubs at Cúmbridge House, Bradford, when a lecture on 
aerials will be given by M. J. Heoryside, B.Sc. 

EDGWARE AND DISTRICT RADIO SOCIETY 
Hon. Sec. : E. W. Taylor (G3GRT), 99, Portland Crescent, 
Stanmore. 

MEETINGS 
are held every Wednesday evening at 8 p.m. at 

22, Goodwyn Avenue, Mill Hill. Talks on a wide range of 
subjects of interest to the radio amateur are given and practical 
evenings and junk sales are also held regularly. 

New members, especially beginners, are always welcome. 

WIRRAL AMATEUR RADIO SOCIETY 
Hoa. Sec.: A. C. Wattleworth, 17, Iris Avenue, Claughton, 

Birkenhead. 

MEETINGS are held on the first and third Wednesday of each 
month at 7.45 p.m., at the Y.M.C.A., Whetstone Lane, 

Birkenhead. Visitors and short -wave listeners are particularly 
welcome. 

BRADFORD AMATEUR RADIO SOCIETY 
Hon. Sec. : F. J. Davies, 39, Pullen Avenue, Eccleshill. Bradford, 

THE Bradford Amateur Radio Society are arranging for 
classes to be held at the Bradford Technical College during 

the coming winter in preparation for the next Amateur Radio 
Examination. 

Anyone in the Bradford district who would like to attend these 
classes is invited to contact the secretary 

CLIFTON AMATEUR RADIO SOCIETY 
Hon. Sec.: C. H. Bullivant (G3DIC), 25, St. Fillans Road, 

Catford, S.E.6. 

THE first Clifton transmitting field day, held on Sunday. 
July 24th. proved so popular that members have requested 

another contest later in the year. This has been fixed for 
October 2nd and will take place in the vicinity of Farnborough, 
Kent. Five stations took part in the first contest and the winner 
was C. Hatfull (G314ZI), who used i -watt on 80 metres. Other 
contestants were G3DIC. G3FNZ, G3FVG and G3IWL, 
together with club members who acted as loekeepers, etc. 

A small party of members were entertained at a local R.A.F. 
station on August 6th and were able to see and hear the V.H.F. 
air -to- ground communications system. 

Programme for October : 

2nd : Transmitting field day. 
7th : 'Field day discussion. 
14th and 28th : Constructional evening and ragchew. 
21st : " Radio Frequency Cables," by Mr. R. J. Slaughter, 

of Telcon. 
Meetings are held every Friday at 7.10 p.m. at the clubrooms, 

225, New Cross Road, London, S.F.I4. Details of membership 
can be obtained upon application to the hon. secretary. 

RAVENSBOURNE AMATEUR RADIO CLUB 
Hon. Sec. : J. H. F. Wilshaw, 4, Station Road, Bromley, Kent 

CLUB and classes re -open at the end of September at 8 p.m. 
every Wednesday evening. New club transmitter (G3HEV), 

a TA12 40 watts on 80/40 with R1155 receiver will be in operation. 
Committee members include G2DHV and G3FTI. Club 

exhibition will be held next May in conjunction with the Downham 
Men's Institute exhibition of work. New members are welcome 
to join the classes and those interested in amateur radio to join 
the club at the Science Room, Durham Hill School, Downham 
Estate. 

COVENTRY AMATEUR RADIO SOCIETY 
Hon. Sec. : J. H. Whitby (G3HDB), 24, Thornby Avenue, 

Kenilworth, Warwickshire. 

MEETINGS are held at the Society's H.Q., 9, Queens Road, 
Coventry, starting 7.30 p.m. 

The future programme includes : 

Sept. 12th. " Introduction to amateur radio "- G3HDP. 
Sept. 261h.- Annual general meeting. 
Oct. 10th.- Station descriptions. 
Oct. 24th.-Mystery night. 

TORBAY AMATEUR RADIO SOCIETY 
Hon. Sec. : L. H. Webber (G3GDW), 43, Lime Tree Walk, 

Newton Abbot. 

AMEETING 
was held at 7.30 p.m., at Y.M.C.A., Torquay, 

on July 16th, under the chairmanship of G2GK, who 
announced the programme for the 1955 winter season. 

The R.S.G.B. Recorded Lecturettes have been reserved for the 
society, and one lecturette will be played back each month, 
commencing on. September 17th, with " V.H.F.," by Sir Noel 
Ashbridge. It is hoped that members will support these recordings 
in full strength. 

We were all glad to hear that our member Bern Symons 
(BRS19991) was at last progressing favourably after a series of 
operations in hospital. He has been equipped during his stay 
there j, lsgne of the members, witb a B2 receiver. and so has kept 
up his morse practice. 

THE GRAFTON RADIO SOCIETY 
Hon. Sec. : A. W. H. Wennell (G2CJN), 145, Usendon Hill, 

Wembley Park, Middlesex. 

ARRANGEMENTS 
have again been made with the Islington 

L.C.C. Men's Evening Institutes for an official course of 
instruction for the Radio Amateurs' Examination to be held 
during the coming winter months at Grafton School, Eburne Road, 
Holloway, N.7, in conjunction with the Grafton Radio Society. 

This year they have been granted an 'additional evening, 
Wednesday, and the full class (for beginners) is as follows : 

Mondays : Radio Theory 7 -9 p.m. ; . Morse 9 -10 p.m. 
Wednesdays : Practical 7 -9 p.m. ; Morse 9 -10 p.m. 
The full fee. is 10s. Classes commence on Monday, September 

26th (enrolment week Sept. 19th -23rd) under the'instruction of 
Messrs. A. Perry (G3DKX) and L. Barber. 

The Grafton Society also meets on Fridays at ;7. p.m. for the 
usual club activities (including lectures by leading " Hams " 
and the trade) at which morse will be available between 9 -10 p.m. 
Application in the first instance should be made to the secretary. 
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Lesson For Younger Dramatists 
"AUNT A e UNT BETSY'S BIRTHDAY," produced in 

Saturday Night Theatre, is a remarkable 
effort by Eden Phillpotts at the long past 

retiring age of 92. The story of how her covetous 
nephew and nieces, believing Aunt Betsy to be very 
wealthy, scheme to get their full whack of her 
fortune at her death -the old lady is eighty -odd- 
only to learn, when that event finally takes place, 
accidentally, that she actually had nothing, is told by 
Mr. Phillpotts with an amazing clarity of thought and 
logic that completely belie his great age. The plot, 
beautifully knit and compact, moves along with skill 
and adroitness, whilst the dialect is always terse and 
apt to the characters speaking it. Much wisdom and a 
rich experience keep coming through all the time. 

The piece was very well produced by Owen Reed 
in the West of England studios and excellently played 
by Ethel Coleridge, Lewis Gedge, Aileen Mills, 
George Holloway and Norman Kendall. Younger 
dramatists in their sixties and seventies take note ! 

Morning Music 
The programmes of early morning light music 

which regale us as we stir abroad at various times 
between 6.30 a.m. and 9 a.m. are always pleasant 
and invariably well played. They could, however, 
be very much more enjoyable if it wasn't for the 
BBC's great besetting sin of repetitiousness. When 
the infant child was born and christened, every god- 
father and godmother. aunt and uncle and Uncle 
Tom Cobley and all must have been whispering the 
same pieces of advice into the poor distracted parents' 
ears with the result that the child, all unbeknown, 
overheard and, now grown up, unconsciously executes 
the pre- and ante -natal gibberings that took place 
over and around his crib. 

If we are weary unto death of 'certain classic 
masterpieces that will not take a vacation from our 
concert programmes for love or money, how much 
more so do many of us get at the vapid tinklings of 
nonsense such as the " Messenger Boy," " Siciliano," 

The Galloping Major "-symphonically arranged - 
etc., not to mention more pretentious examples of 
the genre like Saint -Saens' Algerian Suite, the Ballet 
Music from Faust or the Perpetual Motion (Perpetual 
Performance ?) of Johann Strauss. The repertoire of 
this kind of music is so enormous that it should be the 
easiest thing in the world for each performing combin- 
ation to arrange that it will not repeat the same work 
twice in a year. But perhaps it doesn't matter so 
very much, after all. No good labouring the point 
when mother is far too busy getting father and the 
others off to work and to school. 

Without ever quite evoking all the wit, gaiety and 
charm of the novel, Stafford Byrné s radio adaptation 
of Norman Douglas's brilliant " South Wind," 
nonetheless made a pleasant and effective Monday 
Night Theatre. Set on Capri, re -named " Nepenthe," 

Our Critic, Maurice 
Reeve, Reviews Some 

Recent Programmes 

the inconsequential story is little more than a vehicle 
for some scintillating conversation and observation. 
Derek Guyler was a perfect Bishop and Alan 
McClelland, David Garth, Howieson Culff, Barbara 
Leake and all the others, moved about the magic 
island with charm and effect. Barbara Couper as 
the American -born Duchess had been no nearer 
Vavasour than I have. 

Stimulating Debate 
Four recent Presidents of the Oxford and 

Cambridge Unions, under the chairmanship of an 
older one. Kenneth Adam, gave a highly stimulating 
debate on Public Schools under the generic title, 
" The Old School Tie." How extraordinarily diver- 
gent the vioos are on this interesting and important 
subject. Many famous men look back on their P.S. 
days with feelings and emotions ranging from violent 
hatred and contempt -such as Sir Osbert - Sitwell's 
" educated during the holidays from Eton " -to 
reverential respect and affection. I liked the pro - 
grámme very much. 

In a Saturday morning series of programmes 
comprising the entire collection of Bach's forty -eight 
preludes and fugues, Eric Harrison, usually a very 
good pianist, seemed to practise rather than play 
six of them. The fast ones, especially the C Sharp 
Major one, was so slow that it became difficult to 
believe it was really being played in public. The 
great C Sharp Minor was better, with the five voices 
clear and distinct. 

Talking of fugues. I am reminded of two short 
stories. One, an American definition thereof, that it 
is a piece of music in which the parts enter one by 
one whilst the people walk out one by one. The other 
concerns a schoolboy howler. Asked to say some- 
thing of J. S. Bach, a bright young scholar said, 
" Born 1685, died 1750, had two wives, seventeen 
sons and forty -eight preludes and fugues " ! 

No " Disc Jockey " 
" Your Concert Choice," the Sunday morning 

miscellany of records of musical masterpieces, seems 
to me easily the best of the many programmes of 
gramophone records constantly being put over. 
Chiefly because it is never under the charge of a 
" disc jockey. " Listeners are left to judge and appraise 
the music for themselves and not as Bob this or 
Doreen that would like them to. There is no bally- 
hoo, just a few sober facts given out by someone who 
knows his job. Alec Robertson presides over these 
programmes ideally. 
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R.S.C. A4 HI- FIDELITY 
25 WATT AMPLIFIER 

1955 Model " Push -Pull " output. " Built - 
in " Tone Control Pre -amp. stages. 
Increased sensitivity. Even further 
improved performance figures. Includes 
7 valves, specially designed sectionally 
wound output transformer, block paper 
reservoir condenser and reliable small 
condensers of current manufacture. 
TWO SEPARATE INPUTS CONTROLLED 
BY SEPARATE VOLUME CONTROLS 
allow simultaneous use of " Mike' and 
Gram.. or Tape and Radio, etc.. etc. 
INDIVIDUAL CONTROLS FOR BASS 
AND TREBLE " Lift " and " Cut." Fre- 
quency response ±3 db. 30. 30,000 c /c. 
Six negative feedback loops. Hum level 
66 db. down. ONLY 20 millivolts INPUT 
required for FULL OUTPUT. Certified 
harmonic distortion only 0.35 "b measured 
at 10 watts. Comparable with the very 
best designs. 
ENTIRELY SUITABLE FOR SMALL 
HOMES 

PARTIES, DANCE HALLS, 
etc., etc. For ELECTRONIC 

.ORGAN or GUITAR. For GY 
STANDARD or LONG- 
PLAYING 

arts 
RECORDS. FOR 

ANY MIKE " or PICK -UP. R.Y. 
TERMS ON ASSEMBLED UNITS. 
DEPOSIT 28/- and twelve monthly pay- 
ments of £1. 

Size approx. 12- 9 -7in. For A.C. mains 200- 
EH -250 v. 50 cics. Outputs for 3 and 15 ohm 
speakers. Kit is complete to last nut. 
Chassis is fully punched. Full instruc- 
tions and point -to -point wiring diagrams 
supplied. Unapproachable value at 9 Gns. 
or ready for ¡use, 50,- extra. Carriage 10,! , 
If required, cover as illustrated can be 
supplied for 17/6. 

R.S.C. 10 WATT " PUSH -PULL " 
HIGH- FIDELITY AMPLIFIER A3 
Ideal for the quality enthusiast in the 
home or small hall. Two different inputs 
can be simultaneously applied and con- 
trolled by separate volume controls. Any 
kind of Pick -up is suitable and most 
microphones. Tone controls give full 
Long- Playing record equalisation for 
uncorrected Pick -ups. Sensitivity is 
very high. Only 130 millivolts required 
for full output. H.T. and L.T. available 
for Radio Feeder unit. 
Complete with integral Pre -amp. Tone 
control stage as A4 amplifier). using 
negative feedback, giving humproof 
individual bass and treble lift and cut 
tone control. Six Negative Feedback 
Loops. Completely negligible hum and 
distortion. Frequency response +3 db. 
30- 20.000 c.p.s. Six valves. A.C. mains 
200- 230 -250 v. input only. Outputs for 
3 and 15 ohm speakers. Kit 
of parts complete In every 
detail. Plus 7/6 carriage. 
Or ready for use, 45/- extra. 
Illustrated leaflet 64. Cover as for A4 
is suitable. H.P. TERMS ON ASSEMBLED 
UNITS. DEPOSIT 23tß plus 10 /- car- 
riage, and nine monthly payments 1 gn. 
HIGH-FIDELITY MICROPHONES in 
stock. Keen cash prices or H.P. terms if 
supplied with amplifier. 

GNS. 

A PUSH -PULL 3-4 watt HIGH -GAIN 
AMPLIFIER FOR 13.19.8. For mains 
input 200 -250 v. 50 c /s. Assembled ready 
for use. Amplifier can be used with any 
type of Feeder Unit or Pick -up. This is 
not A.C. /D.C. with " live " chassis, but 
A.C. only with 400-0-400 v. trans. (Output 
is for 2-3 ohm speaker.) Carr. 3/6. Descrip- 
tive leaflet. 7d. 
COLLARO 3 - SPEED AUTO - 
CHANGER. For standard 200 -250 v. 
50 c /cs mains. Fitted high -fidelity crystal 
pick -up with separate plug -in heads with 
sapphire point stylii for long- playing or 
standard records. 7ín., loin. or 12in. 
Limited number. Brand New. Guaran- 
teed. £7/19/6. Carr. 7/6. 
DEFIANT RECORD PLAYLNG UNITS 
Turntable for standard 101n. and 12in. 
78 r.p.m. records (fitted auto -stop) and 
high impedance magnetic pick -up, moun- 
ted In attractive polished walnut finish 
drawer -type cabinet. Exceptional value 
at 85 /19/6, plus 7/6 carr. 
B.S.R. MONARCII 3-SPEED MIXER 
AUTOCHANGER. For standard 200 -250 
v. 50 c /cs mains. Autochanges on all 
3- speeds. Plays Ten mixed 71n., loin. 
and 12ín. records. Separate sapphire stylii 
for L.P. and 78 r.p.m. High fidelity type 
crystal pick -up. Minimum baseboard 
size needed 14in. x 121ín. x 511n. high. 
Brand new, cartoned, at 9 gas, plus 5/6 
carr. Or Deposit 4 gns. and six monthly 
payments 21/ -. 
COLLARO HIGH FIDELITY MIXER 
AUTOCHANGERS. Latest Model RC/54 
Fitted Studio " O ' high fidelity pick -up 
with dual point sapphire stylus for stand- 
ard or long- playing records. Plays Ten 
7in., 10in. or 12in. intermixed at 331. 45 or 
78 r.p.m. For 200-250 v. 50 c /cs, A.C. mains. 
Brand New. Cartoned at less than whole- 
sale price. Only 10 gns. Carr. 7/6 or 
Deposit 4 gns- and 7 monthly payments 
1 gn. 
BATTERY SET CONVERTER KIT 
All parts for converting any type of 
Battery receiver to All Mains. A.C. 
200 -250 v. 50 c /cs. Kit will supply fully 
smoothed H.T. or 120 v. 90 v. or 60 v. at up 
to 40 mA. and fully smoothed L.T. or 2 v. at 
0.4 to 1 a. Price. complete with circuit. 
wiring diagrams and instructions. only 
48/9. Or ready to use, 8/9 extra. 
ALL DRY BATTERY RECEIVER 
MAINS UNIT KIT. A complete set of 
parts for construction of a Unit (housed 
in metal case) to replace Batteries where 
A.C. Mains supply is available. Input 
200 -250 v. 50 c/cs. For receivers requiring 
90 v. 10120 mA. and 1.4 v. 125 -250 mA. 
fully smoothed. Price. complete with 
circuit, only 37/9. Or ready for use 45/8. 
Size of unit, 51 x 4 x 21ín. 

Terms : C.W.O. or C.O.D. NO C.O.D 
Open 9 to 5.30: Sets. 

H.M.V. LONG -PLAYING RECORD 
TURNTABLE WITH CRYSTAL PICK- 
UP (Sapphire Stylus). Speed 330 r.p.m. 
For A.C. mains 200 -250 v. Limited supply. 
Brand New. cartoned. Perfect. Only 
23/19/6. Plus Carr. 5.,- (Normal price 
IS approx. ) 

FOUR STAGE RADIO FEEDER 
UNIT. Design of a High Fidelity Tuner 
Unit T.R.F. L. & M. Wave. Full decoup- 
fling. Self- contained heater supply. Only 
250 -400 v. 10-15 mA. H.T. required from 
main amplifier. Three valves and low 
distortion Germanium diode detector. 
Flat- topped response characteristic. 
Loaded H.F. coils. Two variable -Mu 
controlled H.F. stages. 3 -Gang condenser 
tuning. Detailed wiring diagrams, parts 
lists. and illustration, 2/8. Total building 
cost. 83/15/ -. 

R.S.C. 4 -5 WATT A6 
HIGH -GAIN AMPLIFIER 

A highly sen- 
sitive 4 -valve 
quality am- plifier for the home, 
small club, 
ate. only 50 
millivolts in- put is re- 
quired f o r 
f n i l 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 Base and Treble Controls are 
provided. These give full long -playing 
record equalisation. Hum level is- 
negligible being 71 D.B. down. 15 D.11. 
of negative feedback is used. H.T. of 

- 300 V. 25 mA. and L.T. of 6.3 v. 1.5 a. 
is available for the supply of a Radio 
Feeder Unit or Tape. Deck preampli- 
fier, For A.C. mains input of 200 -230- 
250 y. 50 c /es, Chassis is not alive. Kit 
Is complete in every detail and includes 
fully punched chassis (with baseplate), 
with green crackle finish, and point - 
to-point wiring diagrams and In- 
structions. Exceptional value at 
only 84/15/ -, or assembled ready for 
use 25/- extra, plus 3/8 carr. 

P.M. SPEAKERS. All 2-3 ohms, 61ín. 
Plessey, with 5,000 ohm output trans.. 
1619. Bin. Plessey, 16/9. loin. W.B. " Sten- torian " 3 or 15 ohm type HF1012 10 watts. 
high -fidelity type. Highly recommended 
for use with any of our amplifiers, £3/17/8. 
M.E. SPEAKERS 2-3 ohms. Bin. R.A. 
Field, 600 ohms, 1119. 10in. R.A. Field, 
1,000 ohms. 23/9. 
VOLUME CONTROLS with long 'lin. 
diam.) spindles, all valves less switch. 
2/9: with S.P. switch, 3/9 : with D.P. 
switch, 4/6. 
COAXIAL CABLE 75 ohms, lin., 8d. 
yard. Twin Screened Feeder. 10d. yard. 

SELENIUM RECTIFIER 
L.F. Types 

6 -12 v. 1 a. H.W. 
2/9 

F.W. Bridge Type 
6/12 v. 1 a. 4/9 
6/12 v. 2 a. 8/9 
6 /12 v. 6 a. 19/9 

H.T. Types 1I.W. 
150 w. 40 mA. 3/9 
250 v. 50 mA. 6/9 
250 v. 80 mA. 7/9 
RM4 250 v. 

25'1 mA. 1119 

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

Appearance and Specification, with exception of output wattage, as A5. 
Complete Kit, with diagrams 83/15/-. 
Assembled £1 extra. Carr. 3 /(4. 

PICK -UPS, Collaro high fidelity low 
impedance magnetic type. with matching 
transformer. - Only 35/ -, Goldring high 
impedance magnetic 23/9. Both types 
Brand New Boxed. 
CHASSIS (Undrilled Aluminium) 
18 s.w.g. amplifier (4- sided) 
14ín. x 10in. x 3in. ... ... ... 7/11 
l6in. x loin. x lin. ... ... ... 8/3 
BATTERY CHARGER KITS 
For mains 200-250 v. 50 c /cs. 
To charge 6 v. ecc. at 2 a., 25/8. 
To charge 6 or 12 v. ace. at 2 a., 31/8. 
To charge 6 or 12 v. acc. at 4 a., 49/9. 
Above consist of transformer, full wave 
rectifier, fuses, fuseholders and steel case. 
Any type assembled and tested, 8/9 extra. 
THE SKYFOUR T.R.F. RECEIVER. 
A design of a 3 -valve 230-250 v. A.C. Mains 
receiver with selenium rectifier. It con- 
sists of a variable Mu high -gain H.F. 
stage followed by a low distortion anode 
bend detector. Power pentode output is 
used. Valve line up being 8K7, SP61, 

R.S.C. MASTER INTERCOMM.. UNIT. 6F6G. Selectivity and quality are well up For Office or Works Intercommunication. to standard, and simplicity of construe- 
High Gain Amplifier with Push -Pull Lion is a special feature. Point to point 
output. Attractive wood walnut cabinet. wiring diagrams, instructions: and parts 
Provision for 4 individually switched list. 1/9. This receiver can be built for a Listen -Talk Back Units can be supplied in maximum of 84/19/6 including attractive 
walnut veneered cabinets at 351- ea. Brown or Cream Bakelite or Walnut 
Master Unit ready for use, 7 gns. Carr. 2/6. veneered wood cabinet 12 x 61 x 511n. 
under £1. Post 1/- extra under 10'- : 1/6 extra under £1 : 2.'6 extra under £3. until 1 p.m. Catalogue 6d., Trade List 5d. S.A.E. with all enquiries. 

RADIO SUPPLY CO. 32, THELCALLSTLEEDS, 2 
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Decidedly -107' 
just lui ordillury 
n'ceef 1'er 

The Eddystone 
6840A 

has a true communications 
specification ensuring consis- 
tent long- distance reception. 

NEW BANDSPREAD DEVICE 
LONG OPEN SCALES 
34 FEET of BANDSPREAD 
on EACH of 4 RANGES 
COVERS 30.6 Mc s - 480 kc 5 

(9.8 - 625 Metres) 

Accurate tuning and station re- 
setting 
Beat Frequency Oscillator 
Internal loudspeaker 
Special aerial input for 400 ohms 
twin OR single frire 
High sensitivity 
Rugged "BATTLESHIP" 
construction, works equall well 
from AC or DC mains 

£49 or on WEBB'S EXTENDED PAYMENTS 

Deposit 216.6.8 and 12 payments 
of £2.19.11 or 18 pay- 
ments of 22.1.9. 

YOU ruts brete the world 
(m thr 840,1 ' . . . descriptive 
brochure post free on request 

from Webb's Radio. 
* * * * * * * * * * 
and the latest development 
from the ROGERS LABORATORY 
ROGERS 

6 RD Junior' 
AMPLIFIER 

For 

111-FI at a reasonable price 
£26 Complete with Pre -amp. 
or on WEBB'S EXTENDED PAYMENTS 

Deposit 28.13.4 and 12 payments of 
21 .11.10 or 18 payments of 
21.2.2. 

A POSTCARD BRINGS YOU A 12 PAGE BRO- 
CHURE -YOU WILL SEE IT HAS ALL THE 
FACILITIES GIVEN BY OTHER OUTFITS 
COSTING DOUBLE. 

14 SOHO ST., OXFORD ST., LONDON, W.1 

Telephone : GERrard 2089. 

Shop Hours : 

9 a.m. -5.30 p.m. Sets. 9 a.m -I p.m. 
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BUILD THIS FOR £5. 7. 6.! 

Total building cost including choice of 
beautiful walnut veneered cabinet or ivory 
or brown bakelite. This is the lowest 
possible price consistent with high 
quality. No radio knowledge whatever 
needed ... can be built by anyone in 
2 -3 hours, using our very simple, easy -to- 
follow diagrams. This terrific new circuit 
covers all medium and long waves. with 
optional negative feedback, has razor -edge 
selectivity, and exceptionally good tone. 
Price also includes ready drilled and punched 
chassis, set of simple, easy -to- follow plans 
-in fact, everything ! All parts sparkling 
brand -new -no junk ! Every single part 
tested before despatching. Uses stan 
dard octal -base valves : 6K7G high -fre 
quency pentode feeding into 6J5G anode 
bend detector triode, coupled to 6V6G 
powerful output beam -power tecrode 
fed by robust rectifier. For A.C. Mains 
200 -250 Volts (low running costs- approxi- 
mately 18 Watts!) Size 12ín. x 6in. x Sin 
Build this long- range, powerful midget 
NOW. Send 2/- for priced parts list, testi 
monials, etc., or send 25.7.6 for all part 
and set of plans. (Add 2;6 for packing and 
post.) C.O.D. 1/6 extra. All orders des 
patched by return carefully packed. 
BRIGHTON RADIO CO. (Dept. PK6), 
69, PRESTON STREET, BRIGHTON,I 

Television Receiver 
Servicing Vol. 2. 

RECEIVER AND POWER SUPPLY 
CIRCU ITS. 

by E. Spreadbury. 
The Video Stage Vision A.G.C. 
Vision Interference The Sound Channel 

Suppression Power Supplies 
The VisionDetector Aerials and Feeders 
Tuning Circuits Reflections and 
Multi -Channel `Ghosting" 

Tuners Circuit Alignment 
219.0d. net, postage 9d. 

T.V. Preamplifier. for Bands I & II, 
by B. L. Morley, 5. -, postage 3d. 

Practical Wireless Service Manual, 
by F. J. Carom, 17 6, postage 6d. 

Basic Radio Course, by J. T. Frye. 
postage 6d. 

Radio Valve Data, compiled by " Wire- 
less World," 3.8, postage 3d. 

The Radio Amateur'. -Handbook, by 
the A.R.R.L. Stab. 30 -, postage li-. 

THE 

MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKIST OF 
BRITISH AND AMERICAN TECHNICAL 

BOOKS 

19 -23, PRAED STREET 
(Dept. P.10), LONDON, W.2. 
('hone : PADdington 4185. Open 6 days 

9-6 p.m. 

Best Buy at Britain's 
COMMUNICATION RECEIVER PC'R2.- 
Es- government surplus manufactured by 
Pye Ltd. Three wavebands 12 -50, 190 -570 
and 900 -2,000 metres. Line -up : RF -EF39, 
FC -X61. 2 IF's -EF39, Det., AVC, 1st AF- 
EBC33. Output -6V6. In black case size 
171in. x 91in. x Bin., with crackle front, illu- 
minated calibrated dial, fly wheel tuning. 
aerial trimmer. Requires power supply and 
low impedance speaker. In first class con- 
dition, complete with all valves. 84.19.6. 
plus 10'6 carriage. SPECIAL OFFER -can 
be supplied with built in A.C. mains power 
pack, fully re- aligned and tested for £3 extra 
RECEIVER R1132A.- Covers 100 -124 Mc s 
with variable tuning. Ideal for conversion 
to F.M. Complete with 11 valves and circuit 
diagram. Brand new condition. Regret 
owing to limited number these are available 
for callers only. Price 85/ -. 
CO\ . NI('ATION RECEIVERS TYPE 
R1155Á. For world -wide reception. Brand 
new and air -tested. £11.19.8. Slightly 
soiled. £9.19.6. Used models, £7.19.6. 
R1155B, with super slow motion drive. 
brand new, £12.10.0. Carriage 10/6 extra. 
Free booklet supplied with each receiver. 
A.C'. MAINS POWER PACK & OUTPUT 
STAGE.-These enable the R1155 to be 
used on the mains WITHOUT ANY MODI- 
FICATION. Three types available, 24.10.0. 
25.5.0, and de -luxe model with 81.n. speaker, 
£8.10.0. Carriage 5' -. All Power Packs 
guaranteed six months. SAVE £££s. DE- 
DUCT 11);- WHEN PURCHASING RECEIVER 
AND POWER PACK TOGETHER. Send 
S.A.E. for full details of Power Packs and 
Receivers or 1/3 for booklet. 
RECEIVER TYPE CR100. -A super com- 
munications receiver covering 60 ke!s to 
30 mc s in six bands. Built -in A.C. mains 
power pack. 2 R.F. stages. 3 I.F. stages, 
variable selectivity Xtal Filter, B.F.O., etc. 
Superb condition, complete with new valves 
and air tested. A bargain at £30, plus £1 
carriage. 
RECEIVER 25 73 (TR1198).- Superhet 
receiver with 465 kc's I.F's. Complete with 
all valves ; 2 EF39. 1 EK32. 2 EF36, 1 EBC33. 
Brand new with full conversion data. Price 
80'-, price 2/6 post. 
AVO " ALL DRY " BATTERY ELIMI- 
NATOR.- Government surplus. For A.C. 
mains 200 /250 volts, output 1.4 v. at 300 mA, 
and 65 volts at 10mA. Employs metal recti- 
fiers and VS70 stabiliser. Size 8}tn. x Sin. x 
31ín. Suitable for all personal portable 
type sets, full instructions supplied. New, 
in cartons and all tested prior to despatch. 
Price 3918. plus 2'6 post. 
H.R. HEADPHONES. -Consists of two 
high -resistance earpieces with adjustable 
metal headbands. Price; less cord, 8 /8. 
PACKARD BELL PRE- AMPLIFIERS. 
Suitable for conversion to baby alarm. amp- 
lifier, etc. Contains miniature relay. Com- 
plete with 68L7. 28D7, Circuit. Instruction 
Book, etc. BRAND NEW. U.S.A. 12)8 each. 
R.C.A. AMPLIFIER. -For A.C. mains 
operation 190/250 v.12 watts output into 
600.'157.5/5 ohms, input impedances of 250 
and 38 ohm. suitable for mike and gram. 
Brand new, in handsome case, size 17in. x 
9in. x llln. deep. Uses 4-6,37. 2-6L6 and 5U4. 
Price ONLY £9.19.6. less valves, or £12.19.8, 
with boxed valves, carriage 10/6. 
MINIATURE MODEL MOTORS. -tin. 
long x l tin. dfam., 3,16ín. diem. spindle, 
weight 5 ors. Will work from 6 -volt dry 
battery and are reversible. Ball beatings, 
10,8 each. With blower, 1£:(1 each. 
METER BAR(,G:1124. 21ín. Projection 
type. Two ranges. 12 and 120 volts, with 
multiplier. Brand New and Boxed, 5)9 each. 
F.M.I. OUTPUT MITER. -Desk Type. 
consists of 21in. 1 mA. meter with full 
wave bridge rectifier. Range 0 -500 milli - 
watts and 0-5 watts. Brand New and Boxed. 
ONLY 35/- each, plus I/6 post. 
EDDYSTONE ROTARY POWER UNrrS. -In grey metal case. Input 12 v., output 
180 v. at 60 mA. Complete with all smooth- 
ing and filtering. BRAND NEW, 19.8. 
plus 26 postage. 

CHARLES BRITAIN 
(RADIO) LTD. 

II, Upper Saint Martin's 
Lane, London, W.C.2. TEM 0545 

Shop hours 9 -6 p.m. (9 -1 p.m. Thursday) 
OPEN ALL DAY SATURDAY- 
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How Many Turns ? 

s IR` in his most interesting and useful article 
' How Many Turns ?" in your August issue 

N. F. Back gives two formule for the calculation 
of windings in terms of inductance and dimensions. 
He later proceeds to use one of these formule, but 
an inspection of his calculation shows immediately 
that there is something wrong with the formula 
as quoted, since 

15 x 175 (2 +(3 x 24) 
n= 2 

works out to a total of over 12,000 turns, instead 
of the figure of 80 (approximately), which is given as 
the result. 

On taking a rough check 
on the other formula (for 
wave -wound coils), using 
the dimensions of a com- 
mercial coil, and assuming 
an inductance of 175 /LH 
for medium wave, there is 
a similar error, as the 
resillt obtained, n =8,000 
turns (approximately), is again obviously absurd. 

I find that in textbooks where formule for the 
calculation of inductance in terms of dimensions and 
number of turns appear these terms are always 
" squared," and since such " squarings " do not just 
disappear when the formula is transposed I imagine 
that some of them have been omitted from the 
formula quoted. 

It is possible to reach the result given by the 
author for the dimensions quoted by assuming that 
this is the case, and amending the original formula to 
read 

\ 5 2,200[(3 24)-1-(9x 1)+(10x/)l 
n= 2/ 

=200 approximately. -N. F. BACK.) 

Valve Standardisation 

SIR, -I read with great interest Mr. Masters 
letter on the standardisation of valve bases. 

There is, I feel sure, nobody who will dispute that 
standardised valve bases would be what Sellars and 
Yeatman would call a " good thing." I am surprised, 
therefore, that the subject has hitherto been little 
mentioned in your columns. Quite recently, more- 
over, many people have accused the B.V.A. of being 

a price ring, interpreting 
this word in its worst 
possible sense. This has 
led to an extremely un- 
comfortable political 
situation and I feel that if 
this association were to 
bring forward proposals 
for this standardisation 
they could not come at 

a more opportune moment. Thereby, the associa- 
tion would demonstrate quite clearly that it does; in 
fact, serve the interests of the consumer and that 
their common agreement means more than just 
financial juggling. 

You, in your footnote to the letter, raise the 
inevitable question as to which valve base should 
be adopted. However, any attempt to invent a new 
standard valve base must, like the attempt to found a 
universal language, be doomed to failure. For, 
obviously, any attempt of this nature must try to 
involve the minimum of capital expenditure and the 
minimum of reorganisation within the industry. 
That very fact alone must limit the choice to those 
valve bases which are most used at the present time. 
To my mind, the international octal and the B9A 
would be best suited. 

It is not long since the standardisation of wood - 
screws was achieved ; why should valves not be 
standardised? The outcome could be only good.- 

(/ must apologise to readers for the error which `EXPERIMENTER. 

appeared in the " How Many Turns ? " article. What 
has happened is that the square root sign was not An Economical 'Gram Amplifier 
printed above the numerators in each equation. Since I SIR, -Mr. Harrison accuses me in his letter of 
corrected the rough proofs of the article, this is, of using " a monter triode " to avoid having the 

constructor baffled by feedback loops. If Mr. Harrison 
should be can tell me what is monster about a 5 -watt triode I 

shall be very pleased to hear it. 
Further, if Mr. Harrison's experience is as wide as 

he makes it sound in his letter he ought to know 
that the " single resistor and wire " involved in his 
rather unique conception of a feedback loop is the 
very thing which by reason of its apparent simplicity 
trips up the inexperienced amateur, even if he can 
master the complexities of a superhet circuit before 
the detector. -S. A. KNIGHT (Chelmsford). 

{ Whilst we are always pleased to assist readers with i 
t their technical difficulties, we regret that we are unable 
t to supply diagrams or provide instructions for modifying 

surplus equipment. We cannot supply alternative details 
Ifor receivers described in these pages. WE CANNOT s 

I UNDERTAKE TO ANSWER QUERIES OVER THE 
I TELEPHONE. If a postal reply is required a stamped 

and addressed envelope must be enclosed with the coupon 
Ìfront page iii of cover. 

15L(a+3b) N/15L(a +3b) 
n2- or n- a2 

it will be interesting to know whether this assump- 
tion-is correct, and whether a similar amendment is 
necessary to correct the other formula given in the 
article. -J. K. CONSTABLE (Laboratory Technician, 
Physics Dept., Coventry Technical College). 

course, an omission on my own part. 
To read correctly the formula concerned 

as follows : 

1. n- a 
A/ 15L (a+3b) 

2, n- a 

In the second article the worked example will 
then read : 

V5L (3a+9b+ l0c) 

and 
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Small Mains Transformers 

SIR, -With reference to Mr. R. H. Borthwick's 
article in September's PRACTICAL WIRELESS, I 

'eel I must make a few comments. 
First, the article is too short and just about " whets 

he appetite " without giving enough detail ; secondly, 
.here are a number of statements open to criticism. 
These I will deal with in turn. 

Laminations are more usually .020in. thick these 
days as this gives a quicker assembly time and a 
better nett to gross area. It should also be remembered 
that the " E and I " type are used as often as the 

T and V " type shown. 
/NV The formula A= 5 sq. in. is all very well for a 

amination of particular proportions, but there are 
:o many different types that it just will not work in 
:very case. A lamination having the same centre 
imb but only half the winding space as that shown 
will clearly only have half the vA capacity for the 
:ame stack thickness. 

With regard to windings, providing all have the 
ame current density, the heat loss per unit volume is 
identical and the reason thick wire is put on last is 
:ó that sharp bends will be avoided which might 
damage the insulation. . 

Two thousand amps per sq. in. for all windings is, 
n my opinion, too high, and 1,500 is safer. In the 

example given no mention is made of the primary 
gauge to be used, and it must be remembered to take 
into account the efficiency and the magnetising 
current. 

The turns per volt figure of 6 given for a core of 
1 sq. in. cross section (presumably a gross figure) 
gives a flux density of nearly 13,000 gauss (or lines 
?er square centimetre). This is too high for an air - 
cooled transformer as it gives excessive eddy current 
and hysteresis losses (with consequent overheating) 
and a high magnetising current. A figure of 7 is, 
n my opinion, much more sensible. 

Finally, with regard to the electrostatic screen, a 
complete turn must not be made as á short -circuited 
turn will make all efforts in vain ! 

The design of a mains transformer is based on 
long experience, coupled with a large amount of 
trial and error experiment, and is best left to experts. 
However, much fun can be had and knowledge gained 
by playing about with laminations and bits of wire 
so long as you are not too disappointed with the 
results. -H. L, BROWN (Walsall). 

I.F. of Ex- Service Sets 

SIR, -In reply to a query in the August issue of 
PRACTICAL WIRELESS concerning frequency 

ranges and I.F. values of ex -W.D. radio receivers I 
hope the following details will be of use to readers. 
I am afraid that I have not been able to find all the 

T.F.s or determine whether superhet or T.R.F., but 
trust the information will be of help. 

I would also like to thank you for an interesting 
publication and wish you all the best for the future. 
-JoHN F. MILLS (Greatworth, Oxon). 

Rx 

Type 18 
Mk. 111 

R208 
Rl147B 
OCT -46145 
Type 3/11 
R107 

BC453B 
BC454B 
BC455B 
MCR1 

R1 132A 
B2, Mk. III 
BC 348 

Type 48 
Type 25/73 
R21 

R68 
ZC8931 
TR9 
Type 6 
U. F.2 
R1124 
R1155 

Frequency range 

6-9 Mc/s 

10-60 Mc/s 
200 Mc/s approx. 
520 kc/s-1,500 kc,s 
3.0-16.0 Mc/s 
1.2-3.0 Mc/s 
2.95-7.25 Mc/s 
7.0-17.5 Mc/s S 

190-550 kc/s 
3.0-6.0 Mc/s 
6.0-9.1 Mc/s 
100-1,600 kc/s 
2.5-5.0 Mc/s 
4.5-8.0 Mc/s 
8.0-15.0 Mc/s 
100-124 Mc/s 
3.1-15.5 Mc/s 
200-500 kc/s 
1.5-18.0 Mc/s } 
6.9 Mc/s 
4.3-6.7 Mc/s 
4.2-7.5 Mc/s 
18-31 Mc/s 
3.0-5.0 Mc/s 
Approx, 150 MO 
31-80 metres 
3.0-7.0 Mc/s 
Approx. 70 Mc/s 
30.5-40.0 Mc/s 
18.5-7.5 Mc/s 
7.5-3.0 Mc/s 
1,500-600 kc/s 
500-200 kc/s 
200-75 kc/s 

AEWl 12-50 metres 2 

188-545 metres f 
Type 78 2.4-5.9 Mc/s 

5.8-13.0 Mc/s I 
R 1545 75-215 metres 
RA-1B 0.15-0.315 Mc/s 

0.315-0.680 Mc/s 
0.680-1.5 Mc/s 
1.8-3.7 Mc/s 
3.7-7.5 Mc/s 
7.5-15.0 Mc/s 

Type 58 6-9 Mc/s 
Radar Units 
R3IO2A 
R184 
R3515 
R1355 
R3084 

I.F. 

465 kc/s 

9 

9 
7 

465 kc!s 

85 kc/s 
1,415 kc/s 
2,830 kc/s 

7 

12 Mc/s - 

7 

7 

7 

460 kc/s 

7 

465 kc/s 
12 Mc/s 

9 

7 
7 

7 Mc/s 

560 kc/s 

7 

7 

7 

9 

1.F. 
45 Mc/s 
45 Mc/s 
14 Mc/s 
7.5 Mc/s 
30 Mc/s 

Editorial amd Advertisement Oakes : - 

Practical WireLn," Gum lawns, Ltd., Tower Home, Southampton Street, Strand, W.C.E. 'Phone : Temple Bu 4508. 
Telegrams : Bewnes. Rand, London. 

Registered at the O.P.O. ton trammision by Canadian Magazine Pmt. 

The Editor will be pleased to consider articles of a practical nature suitable for publication in " Practical Wireless." Such articles should be 

written on one side of the paper only. and should contain the name and address of the sender. Whilst the Editor does not hold himself responsible 

for manuscripts, every effort will be made to return them if a stamped and addressed envelope is enclosed. All correspondence intended for 
the Editor should be addressed : The Editor, Practical Wireless.' George Neunres. Ltd.. Tower House, Southampton Street. Strand. W.C.2. 

Owing to the rapid progress in the design of wireless apparatus and to our 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, photographs and articles published in Practical Wireless " is specifically reserved throughout the countries 
signatory to the Berne Convention and the C.S.A. Reproductions or imitations of any of these are therefore expressly forbidden. " Practical 
Wireless " Incorporates " Amateur Wireless." 

www.americanradiohistory.com

www.americanradiohistory.com


October, 1955 PRACTICAL WIRELESS 

W & L COMPONENTS LTD. 
8 CAMDEN HIGH STREET, LONDON, N.W.I 
7el.: EUSton 7844. (near Mornington Crescent Underground) 

Price 

£13 . 15 . 0 

complete 
(including tax) 
Carriage and 

packing 7/6 extra 
WRITE 

An ex- 
tremely sen- 

sitive 5 -valve 
tuner with in- 

ternal power sup- 
ply for A.C. mains 

200/250 volts. 2 -posi- 
tion switch for Gram and 

FM (Tuner switched off 
in Gram position). 

Permeability tuned and temperature 
compensated against drift. 
Geared drive with illuminated cali- 
brated dial. Valve line up : -ECC85 
twin triode as grounded grid R.F. 

stage and mixer. 613J6 I.F. amplifier, 
6BJ6 limiter, 6AL5 ratio detector, 
6V4 rectifier. Your existing radio 
or amplifier converted to FM in a 

few minutes. 
FOR FULL PARTICULARS TO DEPT. A.I. 

G2AK T`:; :.'..;«: ;t's G2AK 
ABSORPTION WAVEMETERS. -3.00 to 35.00 Mc /s in 
3 switched bands. 3.5, 7, 14, 21 and 28 me /s Ham bands 
marked on scale. Complete with indicator bulb. A MUST 
for any Ham Shack. ONLY 15 /- each. P. & P. I / , 
TEST METER. -7 ranges as follows : 1.5 v., 3 v., 150 v. 6 mA., 
60 mA., 5,000 ohms, 25,000 ohms 21in. dia- scale M.C. meter. 
Rotary selector switch. Black bakelite case, 6 x 44 x 41 fitted 
with removable lid, also provision for internal bates., ranges 
can be easily extended. Bargain price 30/ -, plus I/6 post. 

VALVES. -B7G base, 174, 155, IRS, 1S4, 354, 3V4, 1/6 ea., 
or 4 for 27/6. Most of the 1.4 v. B7G range available at 8/6 ea. 

HEADPHONES. -Low resistance type CLR No. 3, 9/6. 
DLR No. 2, 13/6. High resistance and the most sensitive of 
all DI-111, No. 5B, 18/6 per pair, P. & P. 1/- pair. 

FISK SOLARISCOPES.- Complete with charts. Give 
World time, light and darkness paths. Invaluable to the DX 
man. List 21/ -, our price 7/6, post free. 

PANL Home Crackle.- Black, Brown or Green, 3/- tin. 
P. & P. 8d. 
FOR THE NEW MOBILE. -12 v. Miniature Rotary Trans- 
formers. Output 360/310 v., 30 mA., C.S. or 70 mA. I.C.A.S. 
Only 4fin.x2)in.overall. Only 17/6 ea., or 30/- for 2. P. & P. 

1/6. 

UNREPEATABLE VALVE OFFER 
Genuine American 807's, 6/- ea. or 4 for LI. Photo - 
multipliers. Type 931A. 35/- ea. or 2 for E3. 

Postage free on all orders over £I except where specificali 
sated. PLEASE PRINT YOUR NAME AND ADDRESS 

C. H. YOUNG, G2AK 
All callers Mail Orders to Dept. "P" 
110, Dale End 102, Holloway Head, 
Birmingham 4 (CEN 1635) Birmingham I (MID 3254) 

643 

18, TOTTENHAM COURT RD. 
LONDON, W.1 

MOSeum 5929(0095. 
i5A yards only from Tottenham Court Road Tube 

All post orders please to - 
24 -26, HAMPSTEAD RD.. LONDON, N.W.I. EDStoo 5533.4 5. 

RECEIVER TYPE 25,73. (The receiver section of TR1196.) Supplied 
complete with full data for conversion to 3 -wave superhet receiver. Unit 
is complete with 6 valves 2 -EF39, 2 -EP36, FK33 and EBC33, also standard 
I.F.T.s 465 Kee. Price 27/6 plus 2/6 P. k P. 
TR1196 TRANSMITTER PORTION. We can also supply the transmitter 
portion of the above receiver incorporating valves, EL32, EF50, CV501. 
Type GUI' relay transformer, coils, switches, etc. Limited quantity at 
1218 only, plus 2, 0 P. a P. 

No. 17 Mk. II TRANSMUTES /RECEIVER. Built into a strong wooden 
cabinet 15in. s 14in. x Sie. Complete n ith headphones and microphone. 
Stange 5 riles with simple aerial. 44 -61 Wee. (5.7 metres.) Uses 
standard 12(1 v. H.T. and 2 v. L.T. batteries. Illustrated instruction 
book supplied with each unit. 50 /- each plus 7/6 poet and packing. 
No. 88 TRANSMITTER,SECEIVER WALKIE- TALKIE. l wage approx. 
5 miles. Coverage 7.4-9 My /s. The set only, complete with valves at 
301 -, in very good condition. 
I.F. TRANSFORMERS SPECIAL OFFER. All Iron -cored 465 Ke1e. 
Philips size 21in. x llio. diameter (cylindrical), 7/6 pair. By Invicta- 
Cylindrical 21in. x 11in diameter, BIB pr. Also our own special ultra midget 
else llin. x 13 /16in. s 13/ 16in. Only 9/9 per pair. By Wearite, Type 
501 and Gal 12/8 per pair. M800 12/6 pair. 
MAINS TRANSFORMER BARGAINS ! Limited quantities only. Manu- 
facturers' Surplus 350.0 -350, 80 roA., 6.3 v. 3 a., 5 v. 2 a. Half shrouded, 
drop -through, 14/6 only, plus 1/6 P. A P. 110/210 /240 ',Input. 350.04150, 
120 nsA., 6.3 v. 6 a.. 6.3 v. 1.5 a., 5 v. 3 a. tropkalleed drop -through type, 
21!- only, pine 2/6 P. & P. 1 10/210 /'240 v. Input, 250 -0 ? *0 120 mA., 6.3 v. 
4 a., 5 v. 2 a. Upright mounting, 21/- plus 2/- P. k P. 250 v. Input, 
300.0.300 00 mA., 6.3 v. 3 a-, 4 v. 2 a. Tropicalfeed drop -through type, 
9/8 only, plus 1/6 P. a P. input 110/230 v. Auto load 230 v. 750 mA. 
350 -0.350 130 me. Tapped filament winding 6 v. 3 a., 15 v..3 a., 21.5 v. 
.6 a., also 5 v. 2 a. Tropical iced drop -through type, 211- plus 2/6 P. & P. 
'70 -0.270, 100 m!A. 5.3 v.:3 a., 5 v. 2 a., 200 /250 v. Input universal 
mounting 1616, plus 1/6 P. a P. 
THE R.E.P. ONE -VALVE BATTERY RECEIVER EIT. Simple one -valve 
all dry battery receiver for headphones, easily built in one evening. All 
required components including headphones, can be supplied at inclusive 
coat of 421- plus' 2/- P. & P. Operated by Ever Ready B114 type battery 
available at 719. Full assembly details available separately at 9d. pine 
3d, post. 

THE R.C. RAMBLER ALL -DRY PORTABLE SIT 
Full assembly details with practical and theoretical diagrams can be 
supplied at 1,'6 post tree. 'Mi. is a truly professional 4 -voice enperbet 
-all dry -for medium and long waves. A cream plastic top panel, with 
dial engraved in red and green, adds to the very imposing appearance 
of this model which is housed in an attractive cream and grey leatherette 
covered attache -case type cabinet measuring only 9in. s 7in. x 511n. 
Weight lees batteria 411b., with batteries glib. Thin set really ban 
everything! Built -in frame aerial, high quality, extremely sensitive, 
and very adequate volume from the Sin. speaker. Valve line -up: 3V4, 
1R5, 185, IT4. Aleo the required components, exactly as specified, 
including cabinet, can he supplied from stock at the special inclusive 
price of 1717/- slue 2/6 P. k P. (less batteries). Uses Ever -Ready 90 v. 
H.T. type BI26 at 9 ¡3. Alec L.T. l.5 v. .4.D. 35 at 1/4. 
RAMBLER MAINS UNIT! At but we are able to offer one special mains 
units kit !or ruing our popular all -dry "Rambler" on A.C. Mains. Com- 
plete kit, which when assembled Sts snugly into battery compartment, an 
be .applied at 47 8, plus 1 6 packing and postage. Price includes all 
repaired components. and lull assembly instructions. N.B. -This unit is 
completely self- contained in metal bon measuring 7in. a 21in. n Wu. 
and is ideally suitable for ANY all -dry battery portable requiring 90 v. 
H.T. and 1.5 v. L.T. 

F.M. SITS !! Complete kit available for " DENCO " F.M. Tuner. Prim 
including all components and valve for extra I.F. stage 86/7/6. plue 2/6 
P. & P. Constructional deuils and itemised price list 1/6 post free. 
a JASON " F.M. TUNER SIT. Our latest based on booklet by Data 
Publications. Booklet and itemised price list 2/- post free. Complete 
kit price, which includes attractive Iront panel and calibrated dial and 
drive 16:15' -. plue 2;6 P. & P. Fringe area model 17115! -. plu 2/6 P. a l'. 
N.B. -Roth of these tuners are being demonstrated at 18, Tottenham 
Court Road. 

THE "TELETRON " RAND III CONVERTER!: 
This converter, which in built around 2 valves type 10'80 (2719) is i it use 
with T.R.P. or 8nperhet Band I Television receivers. Complete eet 
of TELETRON coils only, with practical and theoretical wiring diagram 
15 :- post free. Chassis measuring 7in. s fin. x 1lin. ready drilled to 
specification 8/9 plus 9,1. P. & F. Alternatively, construction details 
only with separate individually priced pants list 6d. post paid. 'rrE 
COMPLETE KIT AS SPECIFIED INCLUDING ALL THE ABOVE. 
VALVES, ETC.. DOWN 'ro THE' LAST NUT AND BOLT, CAN BE 
SUPPLIED AT 48i6 only, plus 2/- P. a P. 

VALVES!! 
We have perhaps the most ompreheneis'e and up -to -date valve stocke 
in the trade. A stamp n ill bring lint. 

Please add postage under 11. C.O.D. or Cash with order. C.O.D. 
charge extra -open 9 a.m. -6 p.m. Monday to Friday. Sorry, lint we 

close at 1 p.m. on Saturday. 
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RECEIVERS & COMPONENTS 
MAKING YOUR OWN? Telescopes, 
Enlargers, Binoculars, Microscopes. 
Projectors, or, in fact, anything that 
needs lenses. Then get our booklets. 
" How to use Ex -Gov. Lenses & 
Prisms," Nos. 1 & 2. price 2/8 each; 
also our stereo book, " 3 -D Without 
Viewers," price 7/6. Comprehensive 
lists of lenses, optical, radio and 
scientific gear, free for s.a.e. H. W. 
ENGLISH Rayleigh Road, Hutton, 
Brentwood, Essex. 
RADIOGRAM CHASSIS, 29;9, includ- 
ing Bin. speaker, 5 -valve s,'het, 
3 w /band, A.C. mains, complete less 
valves, tested, guaranteed; free 
drawing with order; post 4,'6; set 
of knobs 1/6 extra. Radiogram 
Chassis, 14/9, A.C. or universal 
sehet, 3 band, 465, I.F.s, less dial, 
electrolytics and valves, otherwise 
believed to be in working order; 
post 3/6. DUKE & CO., 821, Romford 
Rd., E.12. (ORA 6677.) 
AMERICAN RADIO Plans and De- 
vices. Now available. Hundreds of 
new and startling devices you can 
make. Only designs of this type 
available in UK. Receivers, walkie 
talkies, amplifiers, recorders, magic 
eye alarms, etc., etc. Full lists, data, 
illustrations Free of stamp. Send 
to-day - A.P.S. (PW), Sedgeford, 
King's Lynn. 
OSMOR for really efficient Coils, 
Coilpacks and all Radio Components 
as specified for many " Practical 
Wireless " circuits. See advert. on 
page 607 for free circuits offer or 
send 5d. (stamps) to OSMOR RADIO 
PRODUCTS LTD. (Dept. PC10, P607í, 
418, Brighton Road, South Croydon. 
(Tel.: Croydon 5148/9.) 
THE HIWAYMAN. A new super 
Portable Radio for the home con- 
structor; all -dry 4 -valve superhet 
with Ferrite rod aerial; easy wiring 
diagrams and instructions, 1/8 (post 
3d.). RADIO EXPERIMENTAL 
PRODUCTS LTD., 33, Much Park 
St., Coventry. 
MIDDLESBROUGH. Largest stocks on 
N.-East coast. Radio /TV components, 
FM Kits, Gram. Cabinets, Tape 
Decks, Leak Amplifiers, Valves, etc. 
Callers only. PALMERS, 106, New- 
port Road. (Phone: 3096.) 
ALUMINIUM CHASSIS made to your 
requirements; 16 & 18 gauge; any 
quantity, large or small. We will 
be pleased to quote. MACHINE 
CONTACTS, Building 336, Hurn Air- 
port, Christchurch, Hants. 
R.F. UNITS, Types 26 at 27/6, 25 at 
12/6, 24 at 11./-; brand new with 
valves; post 2/6. E.W.S. CO.. 69, 
Church Road, Moseley, Birmingham. 
SERVICE SHEETS, T.V. and Radio, 
over 2,000 models, sale or hire; Valves 
and Components. S.A.E. with en- 
quiries. W. J. GILBERT. 24, Frith - 
ville Gardens. London, W.12. 
LOUDSPEAKERS repaired promptly. 
MODEL LOUDSPEAKER SERVICE, 
Bullingdon Rd., Oxford. 
HRO RACK MOUNTING; Collins 
TOS -10 25 watt Trans/Receiver. 
mobile; Avo Testmeter; Taylor 60- 
Signal Generator; Taylor 45A Valve 
Tester; Morse Teacher with tapes: 
1132A and 1481 Receivers; Type 3 
Power Unit, Condensers, Resistors, 
etc. Low price to clear surplus gear. 
List free. THE ELECTRIC METER 
COMPANY, 123, Hele Road, Torquay. 
RATEL OF PRESTON. Service 
Sheets and Components for radio and 
elevision. S.A.E. enquiries, please. 

171, Norris St., Preston, Lancs. 
SERVICE SHEETS, Radio, TV, etc., 
from 2/3 p.p. List of 4;000 models 
wail., 1/.. TELRAY, 11, Maudland 
Bk., Preston. 

ADVERTISEMENTS October, 1955 

RATES : 5/6 per line or part thereof, average the nords to line. 
minimum 2 line,. Box No. 1'- extra. 
Advertisement, nul-t b,' prepaid and 
addressed to .ldvertisement 
Manager, " Frail lea! Wireless," 
Tower !Rouse. Soul St., 

Strand, London. M .C.2. 

ELECTROLYTICS, capacity, voltage. 
size. type of mounting, price. post 
paid. 400, 6v, lin. x 21n., lug, 1/6; 
250 + 250, 6v, lin. x 2in., lug, 1/6 
1,000 + 2.000, 6v, 1 x 3, clip. 3/9; 
250. 12v. f x 11, clip. 1!9; 500, 12v. 
1 x 11, W /E, 2 / -; 10, 25v, ¢ x 13, 
clip, 1/3; 25, 25v, ` x 12, W /E, 1.8; 
500, 50v, 1 x 3, clip. 3/6; 100, 50v, 

x 13 x12, clip, 2/9' 40 
50 + 40, 275v. 

11 x 2, clip, 3/3; 100, 275/350v, It x 3, clip, 3!3; 
3/3; 

275v, i, x 2. 
clip, 3/ -; 60 250. 275 350v, 
11 x 43, clip, 6/3; 32 '- 32. 275v. 
1 x 3. WIE, 3/3; 24, 275v, j x 2. 
clip, 3/ -; 16 + 16 + 8, 350/425, lug, 
4/3; 32 + 32, 350/425v, clip, I'¡ x 2, 
4/3; 16 + 16, 350/425v, clip, 13 x 
2, clip. 3/9; 8 + 8. 350v, 1 x 2, clip, 
3/3; 16 + 32. 350v, 11 x 2, clip, 
3/9; 8, 453w, 1 x 2. clip, 1/9; 15 + 
15, 450e + 20. 25v. 1 x 3, lug, 4/3; 
64 + 120, 275v. l; x 41, clip, 5/6 
20 4- 10, 450v, 1 x 3, clip, 4/; 
16 + 16. 450v, 1 x 21, clip, 4/3; 
100 + 200, 350/425v, 2 x 4/, clip, 
8/9; 8. 500v, 1$ x 21. clip, 2/6; 8 + 
8, 500v, 11 x 2, clip. 4/ -; all All 
Cans, some with sleeves, all voltages. 
wkg., surge where marked, new 
stock, guaranteed. Television Chassis. 
cadmium plated, steel, size 14 x 13 x 
23in., complete with 13 valveholders 
t9 -B9A Pax, 1 -B9A Cer., 2 -BIG Cer.. 

1 -Int. Oct. Amph.l, 20 various tag 
strips, cut away for metal rec., line 
trans., etc., 9/11 each, post paid; 
front and rear tube mounts to fit 
above chassis, 3/ pair, post paid. 
P.M. focus Magnets, wide angle. 
tetrode tube, fully adjustable, 12/-, 
post paid. Scanning Coils, wide 
angle, with mounting lugs. 19/8, post 
paid. Line Trans. to match these 
coils, gives 12Kv, E.H.T., complete 
with width and line linearity coils, 
19/6, post paid. Mains Trans. PRI. 
0- 210 -240. SEC, 250- 0 -250v. 8ma, 6.3v, 
2.5a; 6.3v, 0.6a, 12'.. RADIO 
CLEARANCE LIMITED, 27. Totten- 
ham Court Road, London, W.I. 
'Telephone: Museum 9188.1 

RADIO UNLIMITED offer, 12in. P.M. 
speakers 27/6, post 1/6. Amplifiers, 
3- stage, AC or AC /DC, Kit, incl. 
valves, 59/8, Wired /tested 75/, 5- 
Valve push -pull model, AC mains, 
Kit, incl. valves, 1301 -, Wired /tested 
150/-, T.r.f. receiver, Kit, incl. 
cabinet. valves, circuit, 92/6. Bat/ 
port kit, incl. carrying case, valves, 
circuit, 102/-. T/v converter kit, 
incl. chassis, valves, coils, 52/6. 
Diode X /tal, receiver 10/6, Clear- 
ance 0/stocked valves. List free. 
RADIO UNLIMITED, Elm Road, 
London, E,17, also at 50, Hoe Street, 
E.17. (Tel.: LARkswood 6377.) 

F.M. HI -FI. New A2 Receiver, £8. 
BEL, Marlborough Yard, N.19. (ARC 
5078.) 

VALVES 
VALVES, new, tested and guaran- 
teed; Matched pairs, 6V6G and GT, 
17/- per pair; EF92. W77, 4;6; EB91. 
6AL5. 6/6; 6F12, EF91. 6AM6, 6V6G 
6V8GT. 5763, 7/6; 6BE6, 6BW6, 6K8G, 
6SL7GT, 68N7GT, 6X4. 6X5GT, 8 / -; 
5U4G, 12AX7, 12AT7. EBC41, ÚL41, 
UY41, X65, 8/6; PL82. PY82, 10/8; 
ECH42. UCH42, EF80, EF85, 11/6; 
ECL80, EY51, 12/6. Coax Cable, '75 
ohm, stranded. 7d. yd.; p. and 
p. 6d. R. J. COOPER. 32, South 
End, Croydon, Surrey. (CRO 9186.) 

I VALVES WANTED, all types. 
State qquantity, condition and price. 
HERMES RADIO, Olazebury, Man- 
chester. 
WANTED, Valves, EY51, ECL80, 
KT61, 6U4GT, PL81. 35Z4, etc., etc., 
prompt cash. WM. CARVIS LTD.. 
103, North Street, Leeds, 7. 

ALL TYPES of Valves required for 
cash. State quantity and condition. 
RADIO FACILITIES LTD., 36, Chal- 
cot Road, N.W.1, (PRImrose 9090.1 

SITUATIONS VACANT 
The engagement of persons answering these 
advertisements must be made through a Local 
Office of the Ministry of Labour or is Scheduled 
Employment Agency if the applicant is a man 
aged 1864. inclusive, or a woman aged 1859, 
inclusive, unless he or she. or the employment.' 
is excepted from the provisions of the Noti)5 -, 
Hon of Vacancies Order. 1952. 
RADIO INSPECTOR required to cover 
the overhaul and testing of modern 
aircraft Radio and Radar equipment. 
The post is both permanent and 
pensionable. Free transport to local 
towns. Canteen facilities. Write fully 
stating experience and qualifications. 
AIRTECH LIMITED, Aylesbury de 
Thame Airport, Haddenham, Bucks. 

1 Telephone: Aylesbury 1163.) 
REQUIRED to fill immediate 
vacancies -Radar Mechanics with ex- 
perience of Army A.A. Mark 3 for 
employment as Testers, AIRTECH 
LIMITED, Aylesbury & Thame Air- 
port, Haddenham, Bucks. (Telephone: 
Aylesbury 1163.) 
TESTERS REQUIRED for Radio 
Production Line, Apply in writing 
giving details of experience and rate 
required. to Personnel Manager, 
McMICHAEL RADIO LTD., Wexham 
Road. Slough, Bucks. 
DENCO (CLACTON) LIMITED, due 
to expansion, require the services 
of an Engineer able to design coils 
and coil packs in keeping with 
modern technical requirements. Per- 
manent employment and participa- 
tion in pension scheme is offered to 
a first -class designer. 357/9, Old 
Road, Clacton -on -Sea, Essex. 
DENCO (CLACTON) LIMITED, due 
to expansion, require the services 
of a Foreman skilled in setting 
Douglas Wave and other Coil 
Winders and the intelligent control 
of labour. Permanent and pension- 
able employment is offered to a man 
between the ages of 25 and 50 years. 
357/9. Old Road, Clacton -on -Sea. 
Essex. 
TELEVISION ENGINEER required: 
must be experienced; permanency; 
good pay: pension scheme. KING & 
HARPER LTD., Bridge Street, Cam- 
bridge. 
T/V AND RAD10.- A.M.Brit.I.R.E., 
City and Guilds, R.T.E.B, Cert., etc., 
on " no pass -no fee " terms, Over 
955. successes. Details of exams. 
and home training courses in all 
branches of radio and T /V; write 
for 144 -page handbook -free. B.I.E.T. 
(Dept. 242G), .29, Wright's Lane, 
London, W.8. 
A.M.I.Meoh.E., A.M.Brit.1.R.E City 
and Guilds, etc., on " no pass -no 
fee " terms; over 955; successes. For 
details of exams. and courses in all 
branches of engineering, building. 
etc., write for 144 -page handbook. 
free. B.I.E.T. (Dept. 242B). 29, 
Wright's Lane. London. W.8. 

WANTED 
WANTED, Output Meter, Signal 
Generators, Valve Testers. of Ameri- 
can type. and Capacitance Bridges. 
R. GILFILLAN & CO. LTD.. 7, High 
Street. Worthing. Sussex. (Tele- 
phone: Worthing 8719.) 
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October, 1955 PRACTICAL WIRELESS CLASSIFIED ADVERTISEMENTS' 645 
BACK ' NUMBERS "Practical Wire- 
less,' Feb. '51, May '46, May '45 and 
June to Nov., 1941, inclusive. 
FEESEY, 93, Grand Drive, London, 
S. W.20. 
WANTED, ex -Govt. KTZ41 and 
VT61A Valves. Advise quantity and 
condition. Prompt cash. RADIO 
SUPPLY CO. ,(LEEDS) LTD., 32, The 
Calls, Leeds, 2. 
PROMPT CASH offered for your 
surplus brand new Valves, Loud - 
speakers, Components. etc. Send 
list and prices to R.H.S. LTD., 155, 
Swan Arcade, Bradford, 1. 

EDUCATIONAL 
BUILD YOUR OWN TV and learn 
about its operation, maintenance and 
servicing. Qualified engineer -tutor 
available whilst you are learning and 
building. Free Brochure from E.M.Y. 
INSTITUTES, Dept. P.W.58, London, 
W.4. (Associated with H.M.V.) , 

VALVES 
SAME DAY SERVICE 

All Guaranteed New and Boxed 
1.4v. midget, 1X5,-1S5, 1T4, 384, 3V4. DAF91 

DF91, 1X91, DL92, 7/3 ; any 4 for 28/6 
1A7GT 6LD20 9/6 80 9/8 EL41 11/8 

105GT1118 6P28 
14/8 

CL33 
10/6 É51 12/- 

11 /6 6Q7GT 9/- Dl 3/6 EZ40 8/8 
1D5 11/- 6SN7GT DAC32 GZ32 15/- 
11350T 8/6 1116 KT63 716 

1N5GT 
11/6 6Ú96T 

17 /- DF 14 33 11 /6 N78 14/6 

1R5 
11/6 

6V6GT 7/6 D11 2 11/6 PCC841QÌ 
155 7/3 6X4 7/8 131192 7/ PCF8010 /- 
1T4 7/3 6X5GT 8/9 DL33 11/6 PEN46 8/6 
3A5 10/8 7B7 8/6 11,35 11/6 PL33 11/6 
3Q5GT 7C5 818 EB91 6/3 PL81 11/6 

1116 7C8 8/6 EBC33 7/6 PL82 916 
384 7/3 757 7/8 EBC41 10/- PL83 12/6 
3V4 7/6 7S7 8/6 EBF80 PY80 918 
51340 8/8 7Y4 8/6 10/6 PY81 10/- 
5Y3GT 7/9 1001 12/6 5704015 /6 PY82 7/9 
5Z40 9/- 10F1 10 /- ECC81 9/- P530 171 - 

6AM5 5f /- 
10P13 10/- 

6 
ECC8310 

/6 13 4 17/6 
6AM6 6/8 12AT7 9/- ECC91 7/- U25 12 /- 
6AT6 8/8 12A1.17 9/- ECH35 U50 7/9 
6ßA6 7/6 12J7GT 11/9 8/6 
6BE6 ' 6/6 10/6 ECH42 10/- 13281 10 /- 
6BW6 7/612CIGT ECH8110 /- U404 9/- 
6BW7 7/8 9/6 ECL80 9/6 UBC41 9/- 
6C4 7/612K8GT EF37A UBF80 
6C9 8/6 10/6 11/6 10 /6 
6F1 13/6 12Q7GT EF9 6/6 UCH42 9/9 
6F6G 7/6 9/6 EF40 17/6 UF41 8/6 
6F14 12 /- 12Z3 7/6 EF41 8(6 13F42 13/6 
6J8 7/- 20F2 1118 EF42 17/6 131.41 9/9 
6J7GT 7/6 2011 10 /- EF50 7/6 UU6 10/9 
61170 61- 201'3 15/- EF80 10 /- 13138 17/- 
6K7GT 6/- 25X40 9/- EF86 17/6 UY41 91- 
6K8G 8/6 35L6GT8 /6 EF91 6/3 W77 5/- 

6H2255 11/9 35Z5GTT88 /6 
EF92 

10/6 586 19/6 
6L6G 9/6 50L6GT8 /6 EL38 22/6 Z77 6/3 

Postage 9d. per valve extra. 
READERS RADIO 
24, COLBERG PLACE, STAMFORD 
HILL, LONDON, N.16. STA. 4587 

1- Finger Pianists 
Build your own electronic keyboard 
and play everything I Send for free 
leaflet. Guitar, cello, flute and trumpet 
are all easy. Write now... 

C & S, 10 Duke St., Darlington, 
Co. Durham 

MORSE CODE Training 
Send for the Candler 

BOOK OF FACTS 
h gives details or all Courses which include 
a Special one for acquiring amateur licence. 
CANDLER SYSTEM CO. Dept. SLO 
52b, Abingdon Road, London, W.8. 
Candler System Co., Denver, Colorado, U.S.A. 

FREE I Brochure giving details of 
Home Study Training in Radio, 
Television, and all branches of 
Electronics. Courses for the Hobby 
Enthusiast or for those aiming 'at 
the A.M.Brit.I.R.E. City and Guilda, 
R.T.E.B., and other Professional 
examinations. Train with the college 
operated by Britain's largest Elec- 
tronics organisation; moderate fees. 
Write to E.M.I. INSTITUTES, Dept. 
P.W.28, London, W.4. 

MERCHANT NAVY. Train as Radio 
Officer. The big liners are open to 
you, but you must qualify for the 
P.M.G. Certificate. Day, Evening 
and " Radiocerts " Postal Courses. 
Est. 36 years. S.A.E. for prospectus 
from Director, THE WIRELESS 
SCHOOL, 21. Manor Gardens, 
London, N.7. 

WIRELESS. -Day and Evening Class 
instruction for P.M.G. Certificate of 
Proficiency and Amateur Wireless 
Licence, Morse instruction only if 
required, also postal courses. Apply 
B.S.T. LTD., 179, Clapham Rd., 
London, S.W.9. 

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. 
CITY AND GUILDS (Electrical, etc.) 
on ' no pass -no fee " terms. Over 
95% successes. For full details of 
modern courses in all branches of 
Electrical Technology send for , our 
144 -page handbook -free and post 
free. B.I.E.T. (Dept. 242A), 29, 
Wright's. Lane, London, W.8. 

MERCHANT NAVY Wireless School, 
Overseas House, Brooks' Bar. M!cr 16. 

STAN WILLETTS 
43, Spon Lane, West Bromwich, Staffs. 

Tel. : WES 2392 
" VALVES." BRAND NEW. GUAR - 
ANTEED. PCL83, PCF80, PCCSI. ECL80, 
10F1, 9/9 each ; 12ßE6. EF54, 577 (6AM6- 
813). 6J6, EL32, TT11, EL91, NTT. 5/- each : 
51340. EBC33, 65197, 6SL7, 6k8G, PE1446, 
EAC90, 11.10. R17, 7/8 each ; EAR), 4D1, 8D2, 
12168. 1/9 each ; 6V6GT. 6'- ; 61150T. 6X9, 
6/9: ATP4. 3/6 ; VS70, 3/6 : 12AT7, 12AÚ7, 
12AX7, 7/- each ; 9132. 3'6 : EF80, 8/6 
EY51, 11/6: EC52, 3/9 ; U25, 11.'8 : 723 /A /B, 
45/- ; SP61, 2/- ; ßM2, 3/9 ; RM3, 5/- 
RM4, 14 /- ; 1T4, 1R5, 1S5, DL94, 26/6 set 
of 4. P. & P. 6d. 
TRIPLET 1 M/A METER RECTIFIERS, 
brand new, with circuit, 5f8. P. & P. 6d. 
GERMANIUM CRYSTAL DIODES, 
G.E.C., 1/- each, 9/6 doz. P. & P. 3d. 
PACKARD -BELL PRE -AMPLIFIER. 
brand new, with 2 valves 6SL7, 28137, and 
circuit, 12/8. P. & P. 
24V: VIBRATOR PACK (Complete) with 
12 -volt vibrator, transformers, chokes, two 
metal rectifiers (230v. 60 mea). 12 6. P. &P. 2/6. 

TELEKIT SUPPLY 
MAIL ORDER DEPT. 

Chantry Lane, Bromley, Kent. 
Please mention P.W. and enclose ed. postage. 

VALVES GUARANTEED 
0Z4 4/- 
ILN5 ( soiled) 

ISS Ú- 

576S3 
6/- 

- 
6A8 8/- 
6AL5 6/- 
6AM6 6/- 
8AT6 7/6 

6BA6 6/- 
6BE6 6/- 
68117 8(6 
6BS7 71- 

6BW6 6/6 
6CH6 6/8 
6J5 5/- 
6V8 . 7/- 
6X4 
6X5 7/8- 
7D5 8/6 
7D8 6/- 

9D 6/- 
11133 7/8 
12BE6 6/6 
12A6 1399 

(soiled) 5/- 

15D2 6/- 
EF50 51- 

1B 9 35Ì- 
6AK6 6/6 

8Ub5 61- 
12AT6 7/6 
13D1 7/- 
5005 8/- 
TT11 6/- 
12BH7 71-. 
8BH6 8/- 
6K7g 5/- 
7B6 9/- 

COMPONENTS FOR F.M., RADIO, T.V.. 
RADIO CONTROL. ETC., AVAILABLE AT 
104. HIGH ST., BECKENHAM, KENT 

BEC 3720 

THE INSTITUTE of Practical Radio 
Engineers Home Study Courses are 
suitable coaching text for I.P.R.E: 
and other qualifying examinations. 
Fees are moderate, Syllabus of 
seven modern courses post free from 
SECRETARY, I.P.R.E., 20, Fairfield 
Road, London, N,L 

BOOKS 
I.P.R.E. TECHNICAL PUBLICATIONS. 
6,500 Alignment Peaks for Super - 
heterodynes, 5/9, post free. Data 
for constructing TV Aerial Strength 
Meter, 7/6. Sample copy, The 
Practical Radio Engineer. quarterly 
publication of the Institute, 2/ -; 
membership and examination data. 
1/ -; Secretary, I.P:R.E., 20, Fairfield 
Rd.. London, N.8. 

AMERICAN MAGAZINES. -One -year 
" Audio Engineering," 35/ -, specimen 
copy, 3/6; Popular Science," 43/ -; 
" High Fidelity," 50/ -; specimen copy, 
4 /6. Free booklet quoting others. 
WILLEN LTD., Dept. 40, 101. Fleet 
Street, London, E.C.4. 

DIPL OMA 

IIE ADPHO,I'ES 
Lightweight High Resistance 
2x2000 ohms. Complete with cord. 

16/9 
Suitable for use with crystal receivers 

KENROY LTD. 
132 /297 Upper St., 

LONDON, N.1. 
CAN 4905; 4663. 

ASTRAL RADIO PRODUCTS 
' HOME RADIO,' 32 page illustrated 
booklet. Simple wiring instructions for 
Crystal Set, 1, 2, 3 Valvers, 2/ -, post 3d, 
TRF COILS. Specified for 'Bedside Push- 
button, 4. "All Dry 3 Band, 3,' Push- 
button 4,' etc.. 6/6 pr., post 6d. Push- 
button Unit with modification data 7 / -. 
DUAL WAVE IIF Coil. Specified for 
Summer All Dry Portable,' Modern 1 

Valuer, "Modern 2 Vaiver, 'B 7 G Battery 
miniature; etc., 4 /3, post 3d. 
IFT'S Miniature, 1' x il- x 2t- round in cans. 
Extra high ' Q ', Special offer, 8/6 pr., post 6d. 
K COILS. 'AC. B'pass 3.' 3/3 each. post 6d. 
FRAME AERIALS. M.W., 51 -, post 4d. 
H.F. Choke (Osmor Q.C.1), 4/-, post 4d. 
Crystal Set Cois, L. & M.W., 2/6, post 3d. 
82, Centurion Road, Brighton 

ANNAKIN 
Control No. 227 with 7.5K and 20K Garb. 
potins., 2 knobs, 2 SPDT toggles. etc.. new, 
2/- ea. Post 1/3. Magnetic Mikes 2/ -. 8 mfd 
375v. electros 1 / -. Dial lamp holders, 1 mfd 
400v. blocks. Rubber earoaps, potm. stand- 
offs, 2d. ea. 50pí, Bloc micas, new 3d. 60 pf. 
150 pf, 930 pf sil, micas, new 2d. Wedge 
lamps 12v. 6d. Wedge lampholders 3d. 
Dewar Keys 6d. Please send plenty of 
postage, surplus refunded. Money Back 
Guarantee. C.W.O. only. Free Lists. 
25, ASHFIELD PLACE, OTLEY, YORKS 
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= VALVES 
4/- - EF50 - 4 f - 

SP41 
EF54 
EF37A 
6V6 
6K7 
6SK7 
6SH6 
5Z4 
1T4 
2X2 
12H6 
VU111 
CV63 
CV286 
EL32 
SP61 
EF36 
EQC4 

6J7 
6SJ7 
6SL7 
5U4G 

2/6 IRS 7/6 
5/- EF50 (Sylt 

18% 105/30 5/6 
6/- VÚ133 3/- 
4/- CV201 7/6 
5/- VT501 6/- 
8/6 Pen 220 4; 
7/- EA50 2/- 
4/- EC52 5/- 

3/- 6K89 11/- 
6/- 6J5 5/- 
7/- 6SA7 91- 

2% VU39 86 

4/6 12SH7 41- 
8/6 150/30 7/6 
7/- RK34 2./6 
6/- CV286 7/- 
7/- EL50 9/- 
8/6 HL2 4'- 

GERMANIUM DIODE. - 
G.E.C., at 2/- each. 
SILICON DIODE. -U.S.A. 
at 2/6 each. Packard Bell 
Amplifier, 1 6SL7, 1 28D7, 
valves and booklet, 12/-. 
New. Siemen H S Relay, ' 
3,400 ohms, at 10 -. 

VINERS 
(MIDDLESBROUGII) 

26, EAST STREET, MIDDLESBROUGH 

(Tel. : Mid 3418) 

DST100 COMMUNICATIONS SET. - 
Covers 50 kc /s -30 Me /s, 7 bands, 5 -stage 
R.F., turret coils, double superhet. The 
receiver £25 U.K. Few only. 
BENDIX TX. -TA, I2G. Brand New. 
Covers 300 kc /c-600 kc /s and 3 Mc /s-4.8 
Mc /s, 4 Mc /s -6.4 Mc,'s. 6 Mc /s -9 Mc /s in 
4 Channels. Valve line up : three 807, 
four 12SK7. £6 (Mainland). 
T1403 TX in Brand New Condition. 
Ca bin e t worth money to make Table 
Topper. Less valves, f3/101- (Mainland). 
TR9 RX.- Six -valve Battery Set, 120 volt 
H.T., 2 volt Filament, 15,' -. A Bargain, 
New. 
AMPLIFIER TYPE 1553.4.- Complete 
(new) with 2 valves, 2 volt Filament, less 
batteries, £1. 

POWER PACE. -350 -350 volt 150 mA., 
6.3 v. 5 amp., 5 v. 3 amp, input, 230 -250 
A.C. mains. Smoothed with choke. 

A Bargain at £2, 10,- each. 

RELAYS. - All types in 
stock from 2/6 each. 

RF 24 & 25. -Less valves, 
10 / -. RF 27, £1. 

CONDENSERS. -Elect ro- 
lytic, 8 mfd., 2/- ; 8+8 
mfd., 3/9 ; 16+8, 4/- ; 

16+16, 4/6. All 450 v. 
wkg. 20 mfd., 3/- ; 32 mfd., 
500 v. wkg. Bias 25 v./25 
mfd., 2/- ; 50/50, 2/ -, 

RESISTORS (Carbon). -s, 
1, 2 watt mixed. 12/6 

per 100. 

POTENTIOMETERS. All 
values at 2/6 each. 

CONDENSERS. -5 pF- 
1 mfd., £1 per 100. Mixed. 

METERS. - M.C. . T.C., 
etc. £1 for 8. 

SWITCHES. - Yaxley, 
Toggle and Rotary types at 
9/- per dozen. Mixed. 

TRANSFORMERS. - 200 - 
250, A.C. mains input ; out- 
put 5 v.,11 v.,17 v., 1/ amp., 
13/6 ; 4 amp., £1. Auto 
Trans., 110, 150, 190, 230 v. 
7 amp., £2. 

COPPER WIRE 
COTTON COVERED SILK 

COVERED 
S.W.G. 2 ozs. 4 ozs. 2 ozs. 4 ozs, 

16 1/6 2/3 1/6 2/3 
17 1/6 2/4 1/6 2/4 
18 I/6 2/5 1/6 2/5 
19 1/7 2/6 1/8 2/8 
20 1/7 2/7 1/9 2/11 
21 I/7 2/8 I /I0 3/I 
22 1/8 /Ì 

11 0 2/- 3/5 
2/11 2/- 3/5 
3/- 2/I 3/7 
3/2 2/2 3/9 
3/4 2/3 

4/I 

2 45 
3 /10 2/7 4/7 
3/II 2/9 4/11 
4/2 3/- 5/5 
45 31 5 
4/8 3/3 5 /11 
4/11 3/5 6/3 

3/7 6/7 
3/9 6/11 
4/- 7/5 

7/II 

23 1/9 
24 1/9 ' 

25 I /10 
26 I /II 

29 2/1 
30 2/2 
31 
32 2/3 
33 
34 2/6 
35 2/8 
36 

3/2 5/9 
38 

4/3 7/9 

40 4/8 8/3 4/3 
POSTAGE EXTRA. 

POST ORDERS ONLY PLEASE. 
Send stamp for comprehensive lists. 

CRYSTAL SET 
INCORPORATING THE SILICON 

CRYSTAL VALVE 
Adjustable Iron Cored Coil. 

RECEPTION GUARANTEED 
Polished wood cabinet, IS post l'- 
A REAL CRYSTAL SET. NOT A TOY 

POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 

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 ! -- 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, Exam Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A.M.I.P.E., A.M.I.Mech.E., 
Draughtsmanship (all branches), 
etc., together with parti:ulars 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 

- -- 150,000 SUCCESSES - -- 
NATIONAL INSTITUTE OF 

ENGINEERING 
(Dept. 461), 148. HOLBORN, 

LONDON, E.C.I 

BENSON'S 
ETTER 
ARGAINS 

BRAND NEW. ORIGINAL CARTONS. 
R.F. UNITS. TYPES 26 or 27. 2718 ; 24, 15, -. 
(Postage 2;6.) RF2a. 8niled, 12 ;8. 5X181, 
l6Ú ¡L -NI me /s with 2/11E54, 1 /BO5S, 1 /CV66, 
ew, 17/8 ; I.F. AYPLIPIRR 178 (for thin) 
16.5 mein. with valves. 22/8 (post 2,'- each). 
RUSE Coll -packs, new, 12 ;e ; used, 9/6. 
1.F. Filtere Si. Condensers tub. 3 s .1 u,fd.. 1/ -. 
AERIAL RELAYS (w -as iaq c;o 1.5'24 v.. 7/8. 
DYNAMOTORS, D.C. (approx. 230 v. 80 mA., 
at 6 v.)2- 12 v. input, 250 V. 60 ruA. and 6.3 v. 
outputs, P.M. Geld, 7/6. EDDYSTONE Pt v. to 
190 v. 73 mA, cased, 15 /- ; 11 v. to 500 v. 
200 mA, cased. 18/8 (carr. 7H1. BALLI- 
CRAFTER 12 v. to 330 v. 163 m4., with 
vibmpack 12 v. to 230 v. 70 mA., iu one cam, 
50'- (can. 7/6). Filtern for these, 2.'6. 
LF.T.'8, new manned 10/13 Mc /s., 1/3. 
CLOCKWORK Contactor+, 2 Impulses per 
sec, BIS. REMOTE Cout ictors. SIS 
TWIN with all valves, less xtais, 45/- (ear,. 
8/61. 51355, new improved type. 37;8 (earn. 
7/6). TR1143A -Tx. 50, 6 valves. 17/6 ; Rs. 71, 
8 valves. 27/6 1 Modiamp. 165, 5 valves. 10- 
post 2'0 each). R1392A 100150 saes., 15 
valves, used, good cond.. 57 10'- (iknrr. 10/.). 

METERS- -BRAND NEW-BOXED 
FSD Scale Size Type Fit Price 
300)e4 35ìu. MC FI.Rd. 25'- 
2mA Sin. MC Pr.Rd. 10 :6 
10m A 3in. MC Flied. 7- 
10,nA 4t in. MC FI.Rd. 20- 
20mA 200Á 31in. MC FLRd. 
25mA 50A :sin. Ml' 11.161. 7 - 
30mA Sill. MC Pr.Rd. 6- 
40 A 120mÁ 2iii. MC FI.Sq. 7'6 
100mA 300mA tin. MC El .8q. 6 - 
100mA 31in. MU Mild. 
200m1 311. MC FL.05. 6 - 
200mA 31n. MC ELM. ^ 
TOrA 31in. MC FLR,I. 7,- 
500mA 31i u. MU Pr.Rd. 
IA ,. TC Pr.Rd. 7 - 
List and enquiries. `t.-A.E. please ! Term -: 
Cash with order. Postage extra. Immediate 
despatch. 

Callers and Post Callers 
W.ABENSON(PW) SIIPERADIO 
308 Rathboee Rd., (W'ckapel, LTD.. 116 
Liverpool, 13. Whiteehapel, Liver - 
STO 1604. pool 1. ROY 1130. 
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.;. 

k. 
r0 quality 

MAJOR 10 ., 
high quality radiogram chassis at 
economic price, 10 valve, model a. 
illustrated, £32 -8 -4, De -luxe 9 valve V model £25 -5 -0. 7 valve £21 -12 -0. ". 

_ 8 valve 224 -18-4. F. M. Tuner 
£13 -10 -0. Technical data sheets free. 
Eisele° Acoustic Developments, 2, 
Amherst Rad, Telseombe Cliffs, Sussex. .. 

HAND 
BUILT 

RADIO .',. 
UNITS 

i 

THE 
FIDELIA : 

Are You Making Your Own j 

Radio or Television ? 

We can make the cabines for you 
in any shape, design or finish 
you require. Work executed by 

expert craftsmen. 
Call or send drawings for 

quotation. 

B. KOSKI E (r) 
72 -76, Leather Lane, 

HOLBORN, E.C.1. 

Phone CHAncery 679i 2. 

PRACTICAL WIRELESS 

SPARKS' DATA SHEETS 
guaranteed and Tested Radio Designs. 
Battery Operated. 
LO131. 2 -V.. Portable. M/L Waves. Compact. 
7ÁI30. 2 -V. M/L Waves. Speaker sigs. 
1.0135. 4 -V. T.R.F. M/L Waves. Good range. 
L0 /27. 4 -V. All -wave Superhet. Very Neat. 
SIIORT -W A V MS. L0/43. 2 -V. S.W. Receiver. 
Latest Plug -in Coils. Widely Praised. 
Data Sheets, 2/8 each, plus 21d. stamp. 
PORTABLE. Superhet -4 -V. MIL Waves. 
Range and .tone. D)Sheet, 3/3, plus lid. 

MUtd,ARD 10 W. AMPLIFIER 
The Sparks version of a Tested practical 
layout of this noted circuit, with separate 
Control Unit. 3(9, Post Free. 
SENI) 21d. STAMP FOR LIST OF 34 

DESIGNS 
1101.sis and t'nmponents Supplied. 
L. ORMOND SPARKS (P), 
B, COURT ROAD, SWANAGE, DORSET 

CIRCUITS 

for 2/6 
only 

Our 1955 Supa- Handbook, "The Home Constructor "* (76 pp.) now incorporates: 
*20Lg,IAmplifiers, uperhets,'T. R.F. Test Equiment Units, 
*lion ERBETS -Full 

construc- tional tails, sups- simplified diagrams forobuilding iety of superhets building 
a variety *COIL PAC K_Full 
construc- tional details for building a *s AR coil pack. 

tí48 RADIO -Full construc- tional 

for building (IIARGEII details 
*RADIO (E^ P IIeAP charger. 

tier. Resistance 
ist nce Colour 

*RADIO CO,NT. CONTROL-Genera formation and listL_General 
fn- *R1 *RADIOGRAM 

Constructor's 
*CATALOGUE- .Profusely 

illus- trated price list of coin pónents 
Shed coils. S.- Variable iron -dust 5red ills. fí0 10 -30' 18 -50 Aerial H.F. 

30-75, 
or Ose 3-2 each. 

0 S P upe011 PACK_.- All-wave hxing- recommend ch 'single hole receivers -read de for numerous 
40 SUPA('OIL PACK-Similar 

aligned. 425. 
having 

above. For use .with hn an R.F. stage. su fir 
(ligned" o82' Ready 
to order f above can be supplied from our range.) any 3 wavebands 

full r tructions or ÿOÜ4to make both these packs. 1.11. 
Tlie most helpful book in Utc Trade." 

SUPACOILS 
(Dept. Plo.) 21, Markhouse Road, Landon, E.17 1'` Irphone : KEY S89 

647 

H.A.C. EQUIPMENT 
Noted for over 18 years for ... 
S.W. Receivers and Kits of Quality. 

Improved designs with Denco colle : 

One -Valve Kit, Model "C" Price, 25i- 
Two "E" 50i- 

All kits complete with all components, 
accessories, and full instructions. 
Before ordering call and inspect a 
demonstration receiver. or send 
stamped, addressed envelope for 
descriptive catalogue. 

N.A.C." SHORT -WAVE PRODUCTS 
(Dept. TB), 11,,00 1.1 Bond Stmt, 

GRAM -PAK AMPLIFIERS 
£3.19.6 P 

td" 

Fits neatly inside your record player or 
portable gramophone leaving room for 
speaker. Dimensions 10in. x 31in. x tin. 
4 watts quality output. Suitable for all 
speakers and with standard or L.P. pickups. 
Built -in power pack, 200 -250 v. A.C. 
Valves 617 and 6V6 available at 20/. for the 
pair if required. 

6d. stamp brings illustrated details. 

ELECTRO - ACOUSTIC LABS 
TAIN - ROSS -SHIRE - SCOTLAND 

TELETRON SUPER INDUCTOR 

FERRITE ROD AERIALS 
Wound on high permeability Ferroxcube 
rod. MW.819. Dual wave, 12;9. 
RANI) lit ('ON\ FILTER ('OILSET, 15 / -. 
Wiring diagram, circuit and constructional 
information 3d. (free with coilsets). Selec- 
tive Crystal diode coll. Type HAX. 3 /., 
For tape and quality amplifiers. i)uat 
nave T.R.F. Colts, matched ors.. 7/-. 
Transistor roils, IFT's etc.. available from 
leading stockists. Stamp for complete list 
and circuits. 

THE TELETRON CO. LTD. 
266, Nightingale Road, London, N,! 

HOW 2527 

NOW AVAILABLE WITH 
THE REMARKABLE NEW 

ndfaile of ran ,ange emprising 
20 models is folder .Vu..S.Y.10 sent 

re9,uet. 
Sole Manufochwers a d pieiribulore: 

The soldering bit which lasts 
indefinitely, does not become 
pitted os lose its face and requires 
no reshaping, filing or main- 
tenance. Fixed bit models and 
replaceable bits available in 
all sizes. 

NO TRANSFORMER 
NECESSARY. 

FOR MAINS OR LOW 
VOLTAGES. 

Rapid Heating -Esteem. Light- 
lime--Twenty models-Bit sizes, 
1 /13in., 3/Min., 1/Sin., 5/16m., 
3 /Sin. -- -Prices from 19 /e. All 
voltages from 0/7 v. to 230/50 v. 
,Stale voltage when ordering.) 

LIGHT SOLDERING DEVELOPMENTS LTD., 
106, GEORGE STREET, CROYDON, SURREY. 

Tel. CROydon 8589 

TAPE THE VESPA DECK 

2- SPEED- 
3 ¡in. & 7lin. 

TWIN 
TRACK 

MODEL 521. Compact Deck. 71 in.xl lin., Sin. reels. Kit, 27.10.0. 
MODEL 721. Standard Deck. 101in.xl l in. 7in. reels. Kit, 28.10.0. 
Easy to assemble, precision -machined parts, latest high -fidelity 
heads, first -class motors, full assembly instructions. Either model 
fully built and tested, 27/6 extra. `end stamp for full details : 

10, MARKET STREET, W WESHAM. KIRKHAM, LANCS. 
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648. PRACTICAL WIRELESS 

SOUTHERN RADIO'S WIRELESS BARGAINS 
TRANSRECEIVERS. Type " 39 " ( Walkie- Talkie). Complete 
with 5 Valves. In Metal Carrying Case. Ready for use. Less external 
attachments, 30/- per set. ATTACHMENTS for use with " 38 " 
TRANSRECEIVER : HEADPHONES, 15/6; THROAT MICRO- 
PHONE with Lead & Plug, 4/6 ; JUNCTION BOX, 2.6 ; AERIAL, 
2/6 ; SPECIAL OFFER of used " 38 " TRANSRECEIVERS less 
valves but complete with ALL COMPONENTS. Excellent for 
SPARES, 11/6 per set. P. & P. 2/ -. 
TRANSRECEIVERS. Type " 18 " Mark Ill. TWO UNITS 
(Receiver & Sender) contained in Metal Case. Complete with Six 
Valves, Microammeter, etc. LESS EXTERNAL ATTACHMENTS, 
E4/10/ -. 
RECEIVERS. Type " 109 ". 8 -Valve S.W. Receiver with VIBRA- 
TOR PACK for 6 Volts. Built-in Speaker, METAL CASE, E5. 
BOMBSIGHT COMPUTERS. Ex- R.A.F. BRAND NEW. A 
Wealth of Components. GYRO MOTORS, REV. COUNTERS, 
GEAR WHEELS, etc., etc. Ideal for Model Makers, Experimenters, 
etc., E3. 
LUFBRA HOLE CUTTERS. Adjustable ¡in. to 3!, in. For Metal, 
Wood, Plastic, etc., 6/6. 
RESISTANCES. 100 ASSORTED USEFUL VALUES. Wire 
Ended, 12/6 per 100. 
CONDENSERS. 100 ASSORTED. Mica, Metal Tubular, etc., 
IS/- per 100. 
PLASTIC CASES. 14in. x 101 in. Transparent. Ideal for Maps. 
Display, etc., 5/6. 
STAR IDENTIFIERS. Type I A -N. Covers both Hemispheres. 
In Case. 5/6. 
CONTACTOR TIME SWITCHES. In Sound -proof Case. 
Clockwork Movement. 2 Impulses per sec. Thermostatic Control, 
I 1/6. 
REMOTE CONTACTORS for use with above, 7/6. 
MORSE PRACTICE SET with Buzzer on Base, 6/9. Complete 
with Battery, 9/6. MORSE TAPPERS, Std. 3/6 ; Midget, 2/9. 
METERS & AIRCRAFT INSTRUMENTS. Only needAdjust- 
ment or with broken Cases. TWELVE INSTRUMENTS, including 
3 brand new Aircraft Instruments. 35/- for 12. 
CRYSTAL MONITORS. Type 2. New in Transit Case. Less 
Valves, 81-. 

Postage or Carriage extra. Full List of RADIO BOOKS, 2)d. 

SOUTHERN RADIO SUPPLY LTD., 
11, LITTLE NEWPORT ST., LONDON, W.C.2. GERrard 6653. 

PULLIN 
SERIES 100 

TEST METER 
AUDC 10000 AN 

21 RANGES 
IOOpA to 1000V 

CM.LETE I. DIE-CAST 

CAW WITH TEST LEADS 

CLIOS ma f095 
FULLY GUARANTEED 

SENT POST FREE FOR £2.10s. 
DEPOSIT AND ELEVEN FURTHER 
MONTHLY PAYMENTS Or £1. 

CASH PRICE £12.7.6. 

7ritA. swan 56927 

RADIOCRAFTd 
69-71 CHURCH GATE LEICESTER 

October, 1955 

Measures capacitance 
from JO p114 to 
100 mFd and resist- 
ance from I ohm to 
10 Megohms in four- 
teen ranges. Neon 
leakage test for con- 
densers. Operates 
from 200/250 volt 
AC mains. Indication 
of balance is given 
by magic eye fed 
from high gain pen- 
tode, Complete with 
all valves and in- 
structions. ONLY 
£7.18.0, plus 4/6 carr. 
packing. HP E3 
deposit and five 
monthly payments 
of 23/ -. 
SIGNAL GENER- 
ATOR SGSO covers 
100 kc /s to 80 Mc's 

in six bands on fundamentals (not harmonics), either unmodu- 
laced or with internal 400 cps modulation. Uses EF9I type 
valves and SenTerCel rectifier with double wound mans 
trans. In olive green metal case with carrying handle, size 9in. x 
13ín. x 4in. Front panel of green perspex engraved white. A de 
Luxe generator. ONLY E8.10.0, plus 6/- carr. /pack. HP f3 
deposit and six monthly payments of 22/.. 
SPECIAL OFFER -one month only. Both above instruments 
for only E16, carriage free. 
Please send stamped, addressed envelope for illustrated leaflets 
per return post. 
CALLERS ONLY -Charles Britain (Radio) Ltd., II, Upper 
Saint Martin's Lane, W.C.2. 

POST ORDERS, SPECIAL OFFER & H.P. to : 

GRAYSHAW INSTRUMENTS 
54, OVERSTONE ROAD, HARPENDEN, HERTS. 

F M and H I -F I Components 

U 

ilaNCO F.M. TUNER circuits Is. 6d. 
RADIO CONST'TR. F.M. 2s. Od. 

L LARD AMPLIFIER 2s. 6d. 
RAM 912 AMPLIFIER 3s. 6d. 
rate price lists available on request to 

J. T. FILMER INS 
XLEr, KENTE, 

Tel. Bexleyheath 7267. 

RADIO AND TELEVISION 
COMPONENTS 
All parts in stock for : 

Viewmaster, Soundmaster, Teleking, etc. 
Easy Terms available. 

21d. stamp (only) for Catalogue. 

JAMES H. MARTIN & CO., 
FINSTRRAITE, NE BY BRIDGE, 

UL 'ERSTON, LANCS. 

ARE YOU SURE? 
Only one In a hundred borne -built receivers. 
amplifiers and so on give of their Rest. 
Remember, just one inaccurate compone t 
will .ruin perfOymance. Is that 1,000 -ohU, 
resistor 80p ohms or 1,200 ohms -or some- 
thing In between ? With 20 per cent. toler- 
ance it could be any of these values. 
Our Res/Cap. Bridge. complete in every 
detail for only 31/8. will Cheek every resistor 
and condenser quickly and accuratel 
Here are other 'items from , our . rang f 
famous test gear kits, at the lowest prt s.. 
In the world. 
Spot Frequency Sig. Gen.. 35' -. Tunable 
I.F. Aligner. 17iß. Inductance Bridge,42 /0. 
Audio -Frequency Bridge, 38/6. Twin 
Multi -omer, 25 -. 

Post and packing 116 on all kits. 
Stamp for illustrated lists. 

RADIO MAIL, Dept. L 
6, Raleigh Street, Nottingham 

1 

COVENTRY RADIO 
189, DUNSTABLE ROAD, LUTON, BEDS. 

Phone : Luton 2677 

The Quality Component Specialists offer you Kits of Parts 
for the following :- 

Osram " 912 " Amplifier ... ... 
Mullard 10 -watt Amplifier ... ,,, 
The Coventry 

2 -watt Amplifier ... ... ... ... ... 
4-watt Amplifier ,, ,,, ,,, ,,, I/- 
6-watt Quality Amplifier 

The Coventry A.M. Tuner Unit ... ... ... ... I/ 
Denco F.M. Tuner Unit I/O 

Complete Component Price Lists will be supplied with each Manual. 

Have you had a copyyyof our 195.4/5_60-page illustrated Component 
Catalogue, price 17- plus 3d. Vostage 

Manual 

... 3/6 

F.M. KITS 
We can supply complete kits and separate compo- 
nents for all the popular Home Constructor PIM. 

Tuner Units. 

FULLY DETAILED LISTS FREE 
H.P. Facilities 

WATTS RADIO, 
8, Apple Market, Kingston -on- Thames, Surrey. 

Telephone : KINgston 4099. 
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October, 1955 PRACTICAL WIRELESS 

Practical Wireless 

BLUEPRINT 
PRACTICAL WIRELESS 

No. of 
Blueprint 

CRYSTAL SETS 
1/6d. each 
1937 Crystal Receiver .. PW71 * 

The " Junior " Crystal 
Set PW94 

2s. each 
Dual - Wave " Crystal 

Diode " PW95* 

STRAIGHT SETS 
Battery Operated 

One -valve : 2s. each 
The " Pyramid " One - 

valver (HF Pen) .. 
The Modern One- 

valver 
Two -valve : 2s, each. 
The Signet Two (D & 

3s. each 
Modern Two -valver (two 

band receiver) 
Three -valve : 2s. each 
Summit Three (HF Pen, 

D, Pen) 
The " Rapide " Straight 

3 (D, 2 LF (RC & 
Trans)) 

F. J. Camm's " Sprite " 
Three (HF, Pen, D, 

PW93* 

PW96 

PW76 

PW98* 

PW37* 

PW82* 

PW87* 
3s. each. 
The All -dry Three ... PW97* 
Four -valve : 2s. each. 
Fury Four Super (SG, 

SG, D, Pen) ... ... PW34C 
Mains Operated 

Two -valve : 2s. each. 
Selectone A.C. Radio- 

gram Two (D, Pow) ... PW19* 
Three -valve : 3s. 6d. each. 
A.C. Band -Pass 3 .. PW99* 
Four -valve : 2s. each. 
A.C. Fury Four (SG, SG, 

D, Pen) PW20* 
A.C. Hall -Mark (HF 

Pen, D, Push Pull) .. PW45* 

SUPERHETS 
Battery Sets : 2s. each. 
F. J. Camm's 2 -valve 

Superhet PW52* 
Mains Operated : 3s. 6d. each. 
" Coronet " A.C.4 ... PW 100* 
AC /DC " Coronet " Four PW 101 * 

SERVICE 
No. of 
Blueprint 

SHORT -WAVE SETS 
Battery Operated 

One -valve : 2s. each. 
Simple S.W. One -valver PW88* 
Two -valve : 2s. each. 
Midget Short -wave Two 

(D, Pen) ... 
Three -valve : 2s. each. 
Experimenter's Short- 

wave Three (SG, D, 

PW38A 

Pow) ... PW30A* 
The Prefect 3 (D, 2 LF 

(RC and Trans)) PW63* 
The Band -spread S.W. 

Three (HF, Pen, D, 
(Pen), Pen) ... ... PW68* 

PORTABLES 
1 s. 6d. 
The " Mini- Four " All - 

dry (4 -valve superhet) 

MISCELLANEOUS 
2s. each, 
S.W. Converter -Adapter 

(1 valve) ... ... PW48A* 
(2 sheets), 7s. 6d. 
The P.W. 3 -speed Auto - 

gram ... 
The P.W. Electronic Organ * 

(2 sheets,) 7s. 6d. 

TELEVISION 
The Practical Television Receiver, 

(3 sheets), 10/6 
The " Argus " (6in. C.R. Tube), 2/6* 
The " Super -Visor " (3 Sheets), 7/6* 
The " Simplex " ... ... ... 3/ -* 

AU the following blueprints, as well as 
the PRACTICAL WIRELESS numbers 
below 94 are pre -our designs, kept in 
circulation for those amateurs who wish 
to utilise old components which they 
may have in their spares box. The 
maiority of the components for these 
receivers are no longer stocked by 
retailers. 

AMATEUR WIRELESS AND 
WIRELESS MAGAZINE 

STRAIGHT SETS 
Battery Operated 

One -valve 2s. 
B.B.C. Special One - 

valver ... ... ... AW387* 
Mains Operated 

Two -valve : 2s. each. 
Consoelectric Two (D, 

Pen), A.C. ... .. AW403 

SPECIAL NOTE 
THESE blueprints are drawn full 

size. The issues containing 
descriptions of these sets are now out 
of print, but an asterisk denotes 
that constructional details are ava11- 
able. free with the blueprint. 

The index letters which precede the 
Blueprint Number indicate the period- 
ical in which the description appears. 
Thus P.W. refers to PRACTICAL 
WIRELESS. A.W. to Amateur Wireless. 
W.M. to Wireless Magazine. 

Send (preferably) a postal order to 
cover the cost of the Blueprint 
(stamps over 6d. unacceptable) to 
PRACTICAL WIRELESS. Blueprint 
Dept., George Newnes, Ltd.. Tower 
House. Southampton Street. Strand. 
W.C.2. 

No. of 
Blueprint 

SHORT -WAVE SETS 

Battery Operated 
One -valve : 2s. each. 
S.W. One -valver for 

American ... ... AW429* 

Two -valve : 2s. each. 
Ultra -short Battery Two 

(SG, det Pen)... ... WM402* 

Four -valve : 3s. each. 
A.W. Short Wave World - 

beater (HF Pen, D, RC, 
Trans) ... ... ... AW436* 

Standard Four -valver 
Short -waver (SG, D, 
LF, P)... ... ... WM383* 

Mains Operated 
Four -valve : 3s. 
Standard Four -valve A.C. 

Short -waver (SG, D, 
RC, Trans) ... ... WM391* 

MISCELLANEOUS 

Enthusiast's Power Am- 
plifier (10 Watts) (3/ -) WM387* 

Listener's 5 -watt A.C. 
Amplifier (3/ -) ... WM392* 

De Luxe Concert A.C. 
Electrogram (2/ -1 ... WM403* 

QUERY COUPON 
This coupon is available until October I 
3rd, 1955 and most accompany all 

IQueries, sent n accord with the I 

Inotice 
on page 641 

PRACTICAL WIRELESS, Oct., 1955. J 

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 (A'sla), LTD. South Africa : CENTRAL NEWS AGENCY, LTD. Subscription rate including postage, for 
one year : Inland and Abroad 13s. 6d. (Canada 13s.) Registered at the General Post Office for :he Canadian Magazine Post. 
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NOW AVAILABLE FRO11 STOCK ! 

CONSTRUCTORS build these at 

The smallest 

COMPLETE 

Tape Recorder 

at only 

Complete with 
High Fidelity 
Microphone 

and One -Hour 
spool of Tape. 

PLAYTIME PLUS 
by Tape Recorders (Electronics) Ltd. 

EASY H.P. Complete and ready to use with a self- contained FACILITIES 
wide range amplifier and high flux elliptical £5.10,0 de- 

posit and 12 loudspeaker. Simple to operate -joystick con - 
monthly pay- trot. Elegant 2 -tone suitcase only 12jin. x 10in. meets of 57/4 

S. x m., weighs less than 201b. A.C. mains. A ar any period } 
up to 18 mthc, completely BRITISH MADE Tape Recorder. 
E. & G. MAIL ORDER SUPPLY CO. The Radio Centre 
33 Tottenham Court Road, London W.I. Tel. MUS 6667 

DOWN -TO -EARTH PRICES 
PERSONAL 

PORTABLE 

RADIO 
This little set was designed to give you 
a real personal portable radio that you 
can enjoy anywhere without disturbing 
others. Use it on camping trips, in bed, 
in your office, or just anywhere. 
Send 2/- for layout, Wiring diagram and 
Components Price List 

1v SHORT -WAVE RADIO 
* Covers 10 -100 metres. 

* World -wide reception 

* Low drain valve. 

* Picture diagram and instructions 
for beginners. 

* Assembling time I hr. 

This I valve S.W. receiver can be built from our list of components for 30/ -, including valve and I coil covering 20 -40 metres. Provision 
is made to increase to 2 or 3 valves if required. All components 
can be purchased separately and are colour -coded so that the beginner can build this set quite easily. 
Send 2/- for specification, wiring diagram, layout and price list to :- 

R.C.S. PRODUCTS (RADIO) LTD 
II OLIVER ROAD, LONDON, E.I7. Mail order only 

BE SURE OF SUCCESS IN RECEIVING -Q F.M. PROGRAMMES BY BUILDING 
THE "MAXI -Q" F.M. FEEDER UNIT. 

REGD. Full constructional details, point -to -point wiring diagram and alignment instructions are given in our Technical Bulletin DTB.8, Price 1!6. 
The guaranteed components described below have been acclaimed by thousands as the finest obtainable. 
F.M. SCALE. A bronze finished scale with yellow markings (0 -20 Log) for use with all types of F.M. Tuners or Receivers. Consisting of metal 
scale, pointer, cord drive spindle, pulleys, 21ín. drum, cord, and instruc- tions for the assembly of the cord drive. The scale measures Shin. x 3in. and is for a cabinet aperture of 4in. x I ¡in. Price 9/ -. 
RATIO DISCRIMINATOR TRANSFORMER, 10.7 Mc /s. Ref. RDT.I. 
A 10.7 Mc /s transformer for use in ratio discriminator type circuits. 
Can size Ilin. square x 2(in. high. Secondary winding of bifilar con - .truction, iron dust core tuning, polystyrene formers and silver mica condensers. Price 12/6 each. 
PHASE DISCRIMINATOR TRANSFORMER, 10.7 Mc /s. Ret. 
PDT.1. A Miniature 10.7 Mc /s transformer for use in frequency modula- tion detector circuits where the limiter /Foster -Seeley type of circuit is 
employed. Designed for carrier deviation of , 75 KC /s. Qk =1.5. Wound on black bakelite former, complete with iron dust slugs and two 
6 B.A. threaded fixing holes on .532in. centres. Screening can Iin. x 
13 /16ín. square. Price 9/- each. 
I.F. TRANSFORMER. 1FT 11/10.7. A miniature I.F. transformer of nominal frequency 10.7 Mc /s. The transformer is primarily intended 
for the I.F. stages of frequency modulation receivers and converters. 
The Q of each winding is 90 and the coupling critical. Construction and 
dimensions as PDT.I. Price 6/- each. 

I.F. TRANSFORMER INT 11 10.71L. As !FT 11 10.7 but with secondary tap for limiter input circuits. Price 6 - each. Obtainable front all reputable stockists or in case of difficulty direct from works. GENERAL CATALOGUE covering technical information on full range of components, 1/- post free, 

PDT.1 

11111Fil I 

DENCO (CLACTON) LTD. 357;'9 Old Road, Clacton -on -Sea, Essex 
Stop Press : " OSRAM 912 PLUS AMPLIFIER." Gold finished front panel with brown control markings, 7/6. Completely punched aluminium chassis, 14/6. Pre -amplifier Chassis, 6/ -. 

MULLARD F.M. TUNER COILS." I.F. Rejectors, 510/1FF, 2/6 each. Aerial Coji LI /L2, 510 /AE, 4/6. Choke L3, 510 /RFC, 2/-. R.F. Coil L4, 510 /RF, 2/6. Osc. Coil L5 /L6, 510 /OSC, 4/6. Ist I.F.T. L7 /L8. 510!1FT1. 7/6. 2nd I.F.T. L9/L10, 510 /IFT2, 7/6. Ratio Detector Transformer L11 /12/13, 510 /RDT, 12/6. Aluminium Chassis punched with all holes, 12/ -. 
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